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FORTHCOMING. NMR MEETINGS

|

: |
8th International Meeting "NMR Spectroscopy” - July 5-10, 1987; University of Kent at Canterbury, England; For informa-
tion, contact Dr. John F. Gibson, Royal Society of Chemistry, Bur]lngton House, London W1V 08BN, England. See News-

|

letter #338, p. 55 for information and application.

29th Rocky Mountain Conference - August 2-6, 1987; Radisson Hotel, Denver, Colorado; Program Chair: Michael Reddy, U.S.

Geological survey, 5293 Ward Road, Arvada, Colorado 80002, (303) 236-3617; Nuclear Magnetic Resonance Symposium:

James

Haw, Department of Chemistry, Texas A8M University, College Station, Texas 77843, {409) 845-1966; Preliminary program

and pre-registration information available from Sandy Grande, 8780 W, Quarto Circle, Littleton, Colorado 80213.

26th Eastern Analytical Symposium - September 13-18, 1987; New York Hilton Hotel, New York, New York; For information,

contact J.P. Luongo, AT&I Bell Laboratories, Room 1A-352, Murray Hill, New Jersey 07974, {201). 846-1582.

FACSS XIY - October 4-9, 1987; Detroit, Michigan; For information, contact Dr. Stephen J. Swarin, Publicity Chairman,

AnaTytical Chemistry Department, General Motors Research Labs, Warren, Michigan 4F090 9055, 313-986-0806.

Fritz Haber International Workshop on Modern Techniques in Magnetic Resonance - Decepber 13-17, 1987; Weizman Institute of

Science, Rehovot, TsraeT; See page 7 of this Newsletler for additional information.

29th ENC (Experimental NMR Conference) - April 17-21, 1988; Rochester, New York; Chairman: Professor Stanley J. Opella,
Department of Chemistry, uUniversity of Pennsylvania, Philadelphia, Pennsylvania' 19104, (215) 898-6459. For informa-
tion, contact Dr. Charles G. Wade, ENC Secretary, I8M Instruments, Inc., 40 West Brokaw Road, San Jose, California

95110, (408) 282-3641.

Additional 1istings of meetings, etc., are invited.
: |
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THE
UNIVERSITY OF  U-136

Polymer Science Program

Institute of Materials Science

CONNECTICUT 97 North Eagleville Road

Storrs, Connecticut 06268 January 29, 1987
(Received 4 February 1987)

Prof. Bernard L, Shapiro
Department of Chemistry

Texas A & M University

College Si:ation, TX 77843-3255

"Dipolar Couplings in Hexane"

Dear Professor Shapiro:

We recently attempted quantitative simulations of
deuterium quadrupolar splittings of alkane solutes dissolved in
nematic solvents. Such simulations of flexible solutes require
convolving a conformational ensemble average with an average
over the orientation distrubution of each conformer. The
former avirage uses the classical rotational isomeric state(RIS)
approximation while the latter involves a parameterized potential
of mean torque. A by-product of these simulations is the
direct di#ole-dipole couplings between all pairs of spins. As
there are many more dipolar couplings(relative to quadrupolar
splittings) among both proximate and distant spins in the
alkanes, these coupling should provide a more critical test of
the RIS approximations and the potential of mean torque.

Recently Gochin et al. (1) reported the dipolar coupling
constants Dij of hexane in a nematic. In the table below we
contrast these experimental Dij with calculated Dij derived our
simulations. (2) It would appear from the agreement in the
table that we are well on the way to a quantitative '
characterization of flexible chains in anisotropic

environments.
Very truly :zis,

|
E. T. Samulski
@0
B. Janik

ETS/yhc
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]H Dipolar Coupling Constants for n—hexane—d6

Expt (1) iCa]cu]ations (2)
Sites i j Dij (Hz) }Case A Case B
E, E, 12 3974 3854 4025
E, E, 138 713 - =901 -720
E, E, 17 609 . —660 -439
Ey Ey 3 4 46487 4497 4478
EyE, 3 6 190 . -46 -559
E, E, 35 43 32 -347
E,E, 165 1616 ' -1483 -1168
E,E, 16 1086 - -980 ~703
E,E, 16 186 . —-60 197
E, E, 13 81 | 8 136
&€ for case A : 0.006495 see ref 2.

€ for case B : 0.9221

References:

1. M.

Gochin, K. V. Schenker,
Soc. 1986, 6813-6814

Ame. Chem.

H.

Zimmermann,

Janik, E. T. Samulski and H. Toriumi

Phys. Chem.

1987 (March)

and A. Pines



342-4

Texas A&M University NMR Newsletter — Book Reviews

Book Review Editor - W. B. Smith, Texas Christian University, Fort Worth, Texas.

"Applications of Dynamic NMR spectroscopy to Organic Chemistry™
(Methods of Stereochemical Analysis, Volume 4)

by
Michinori Oki

VCH Publishers, Inc., 303 N.W. 12+h Ave., Deerfield Beach, Florida 33442
1985; 423 pages; $74.00

Table of Contents: 1 - General Considerations; 2 - Restricted Rotations about a
Partial Double Bond; 3 ~ Restricted Rotation about a Formal Double Bond; 4 -
Racemization-Topomerization by Rotation about an spz-sp2 Bond; 5 - Restfricted

Rotation about a3 Trigonal +to Tetrahedral Bond; 6 -~ Rotation about Tetrahedra! to
Tetrahedral Bonds; 7 - Conformational Changes in Ring Compounds; 8 - Stereodynamics
of Amines and Imines; 9 ~ Application to Chemical Reactions.

This book is better described as a "what has been done' book rather than a '"how
to do it" book. The initial chapter gives a brief introduction to the techniques of
dynamic NMR with a short consideration of the accuracy of data derived from such
measurements. The remaining chapters are a survey of the |iterature of systems
which have been studied. For the most part, there is no critical evaluation of the

many works presented. |If | wanted to know whether a system of interest had been
studied, 1'd start here.

"Applications of NMR Spectroscopy to Problems in Stereochemistry
and Conformational Analysis™
(Methods of Stereochemical Analysis, Volume 6)

Edited by _
Yoshito Takeuchi and Alan P, Marchand

VCH Publishers, Inc., 303 N.W. 12th Ave., Deerfield Beach, Florida 33442
1986; 221 pages, $45.00

Table of Contents: 1 - Guest-Host Chemistry and Conformational Analysis, by lan

O. Sutherland; 2 - NMR Studies in Liquid Crystals: Determination of Solute

" Molecular Geometry, by P. Diehl and J. Jokisaari; 3 - C-13 Nuclear Spin Relaxation
Study as an Aid To Analysis of Chain Dynamics and Conformation of Macromolecules, by
Ryozo Kitamaru; 4 - Stersochemical Studies in the Solid State, by Takehiko Terao and
Fumio Imashiro; 5 - Two-Dimensiona! NMR Techniques to Determine Molecular Skeleton
and Partial Structures of Organic Substances, by Kuniaki Nagayama; 6 -
Conformational Analysis of Peptides by Two-Dimensional NMR Spectroscopy, by Horst
Kessler and Wolfgang Bermel.

As can be seen from the contents above, this is a series of "Special Topics"
written by experts in the field. Each topic could as well have been the subject for
an entire volure. However, the editors have done a good job in convincing the
authors to present a short, pertinent introduction, followed by a series of examples
of applications, They serve as good entres into the particular subject matter.
Chapter 5 mainly provides introductory material for Chapter 6. The author of 5,
however, uses a rather different approach than |'ve seen before in describing the
magic of 2D NMR. This volume is a good value at $45.00.

w.B.S.
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Bia-ligation::rz)' 6{féf-é{jklerior user s;uppoi't-.-és well. The
scientists who choose the world’s finest instruments have
come to expect no less.

Support from Day One. Before your Varian instrument
is delivered, detailed e-installation information will
guide you in plannin¢ our laboratory’s layout and
providing the necess:  services.

Applications exper ;e for the asking. As a Varian
owner, you can tap V: an expertise in your analytical
technique. Varian appucations laboratories, located in
strategic locations throughout the world, are staffed with
accomplished scientists ready to help you with your
applications problem

For immediate assistance: In the United States call (800) 231-8134 e Or write: Varian, 220 Humboldt Court, Sunnyvale, California 94089

Training to expand your skills. Varian offers a con-
tinuing program of customer training on a variety of
instruments. Courses are carefully structured to address
different experience levels.

Literature to keep you updated. Applications, new
techniques, technical innovations, experimental trends—
to keep you up-to-date, Varian maintains an “open line”
of print information to its customers. If Varian's operation,
maintenance and programming manuals rank among the
finest in the industry, its vehicles of continuing informa-
tion are second to none.

Varian Service—an umbrella of professional care.
A staff of highly experienced and thoroughly trained
service specialists backs you up in the U.S. and abroad. \__
Should you ever need expert assistance to correct an
operational irregularity in your equipment, you have the
assurance that help is on the way on short notice.

)t

In Canida 332 Guelph Street, Georgetown, Ontario L7G 4B5 * In Europe 28 Manor Road, Walton-on-Thames, Surrey KT12 2QF, England;
or Steir hauserstrasse, CH-6300 Zug, Switzerland ¢ In Latin America (North) Fco. Petrarca 326, 11570 Mexico 5, D.F
In Latin America (South) Av. Dr. Cardoso de Melo, 1457/1459, CEP 04548, Sao Paulo, SP, Brazil

varian

In Aus-ralia 679 Springvale Road, Mulgrave, Victoria 3170 e In Japan 3rd Matsuda Bldg. 2-2-6 Ohkubo Shinjuku-ku, Tokyo 160
In As" South East) Mandarin Plaza, Rm 1018-20, Tower A, 14 Science Museum Rd., Tsimshatsui East, Kowloon, Hong Kong
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CLARK UNIVERSITY

950 Main Street Worcester Massachusetts 01610-1477

Department of Chemistry . Telephone (617) 793-7116

4 TFebruary 1987
(Recelved 9 February 1987)

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

RE: Dynamics of Sorbed '*CO; in Polymers

Dear Barry:

During the past year we have been involved in applying NMR to the problem of
the state of siorbed gases in polymers. Much of our work has involved ?C
measurements of enriched !3CO, in glassy Bisphenol A Polycarbonate. We have
made measuremﬂnts as a function of both pressure and temperature at three
different Larmor frequencies 22.6, 62.9 and 126 MHz using a NMR pressure-valve
tube (Wilmad). At room temperature and five atmospheres CO, pressure we can
clearly discern two chemical shifted peaks at 62.9 MHz corresponding to the
free and sorbed CO, gas [figure 1]. Figure 2 shows experimental *C T, values
for .the sorbed gas peak as a function of temperature. From T, and NOE data
three relaxatiion mechanisms can be identified. At high Larmor frequencies CSA
is a major rellaxation mechanism; at all frequencies spin rotation 1is impor-
tant, and at 22.6 MHz intermolecular dipole-dipole relaxation between the
labelled *C :nd the protons of the polymers contributes. Estimates of rota-
tional and translational correlation times (3 x 10¥s and 1.2 x 10~¥ s
respectively) are indicative of a very mobile CO,. However, the }3C 1line
width increase¢s dramatically at low temperatures indicative of the presence . of
a slowly rot:ating s=pecies. The existence of more than one sorbed species
present in rajpiid exchange has been postulated from other techniques.

The modification of the polymer motion due to the presence of CO, is also

monitored by proton Tip measurements. The low temperature Tip minimum is

shifted to higher temperature indicative of inhibition of the polymer motion
and possible ' association between the CO, and a molecular site on the polymer
repeat unit. It appears relaxation measurements can indeed be useful for
probing the state of sorbed gases iIn such systems.

Regards,

/auUk .' éZaéan~{§£ Cl2A4i

Paul T. Inglefield Edward J. Cain

:\/
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Figure 1: 13C spectrum of 13CO2 in BPAPC at 62.9MHz.

222.6 MHz

. ‘ — «62.9 MHz

2- " - 4126 MHz

220 240 260 280 300 320 340 - 360 380
Temperature (K)

Figure 2: Experisental T| dats for l3(:0;! sorbed in BPAPC polymer as a function of temperature.
|

NMR Physicist/Engineer with a good background in RF electronics and capable of
probe design, to maintain and develop research on a newly installed in vivo
spectrometer. Application and letters of reference éhould be sent to: Dr.
Oleg Jardetzky, Stanford Magnetic Resonance Laboratoﬁy, Stanford University,
Stanford, CA 94305-5055, U.S.A. Stanford University |is an affirmative action,
equal opportunity employer.
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The T

University of New Mexico

UNM/LOS ALAMOS CEENTER FOR MON-INVASIVE DIAGNOSIS
1101 Yale Bivd., N.E.
Albuquerque, NM 8713~

Telephone: (505) 277-8512

(Recelved 2’March 1987) - Deuterium T1 Measurements in imaging

February 27, 1987

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

Dear Barry:

The utility of deuterons as a substitute for protons in
magnetic resonance spectroscopy is well documented. Deuterons
have served as negative labels in proton NOE experiments perfor-
med on macromolecules, since the difference in gyromagnetic
moment miékes deuteron-proton scalar couplings very small. (1)
The T1 relaxation of deuterons occurs through their gquadrupolar
moment, which is insensitive to the effects of neighboring
protons, ie scalar and dipolar coupling.

We have been interested in determining the local correlation
times of water in vivo. Such determinations are complicated by
the intermolecular dipolar interactions between water,
macromolecules, and other water molecules. The individual
components are difficult to measure separately, which obscures
the information on correlation times. The relaxation properties
of deuterons described above make them an ideal probe, especially
since deuterium can be - incorporated at relatively high
concentrations into rats by doping their drinking water with 10%
deuterium oxide. We have calculated deuteron Tl relaxation times
using standard inversion recovery experiments on a 4.7 Tesla 33
cm bore chemical shift imaging system. A low-pass birdcage coil
operating at 30.6 MHz provided high Bl homogeneity, and a 180°
pulse length of 150 usec.

A typical Tl relaxation profile of a rat is shown below.
The values of the Tl relaxation time vary from 187 to 305 msec.
Localized data was obtained using a 180° composite inversion
pulse followed by a slice-selective 90° pulse over 10 mm portions
of the rat. Four scans were summed for each of eight time
points. The data was fit using the standard log-linear GE data
reduction routine. No improvement in the fit was noted u51ng a
multiexpoential algorithm.

Brown, Armitage, and Gore have developed a model for
correlating the Tl relaxation times of deuterons with those of
protons, using solutions of polyethylene glycol to vary 'the

: effectlve\correlatlon time of the water in the solution.(2) [The

value for the shortest deuteron T1 described above ylelds a

\./'



correlation time of 9.05x10(-12) sec, as calculated from
Abragam. This value shows that even in the liver, the shortest
Tl time is not very different from the values in the kldneys or
intestines. We anticipate this model may have utility in cases
where short proton T2 relaxation times preclude an accurate
measurement of the Tl time, and in- determlnlng the presence or
lack of local order among water molecules in vivo.

Sincerely,

-« |
el G-ty Beaiona N G
Richard H. Griffey Mark S. Brown BeatriEe V. Griffey

|

(1) Sanchez, V.; Redfield, A.G.; Johnston, P.D.; Tropp, J.S.;
Proc. Natl. Acad. Sci. USA (1980), 77:5659-5662.

(2) Brown, M.S.; Armitage, I.M.; Gore, J.C.; Magn. Reson. Med.,
submnitted for publication.

POSITION AVERAGE, DEUTERTUM T1 MEASUREMENTS
o .224385 t .013475
1" .224885 t .007841
2" .218363 ¢t .008054
3" .208936 + .005832
4" .187678 t .007681
5" .245148 t .009246
6" .304515 ¢ .0071392
™ .209265 t .0073972
8" .220143 ¢ .0094375
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CALIFORNIA INSTITUTE OF TECHNOLOGY

Pasadena, California 91125

|
Division of Chemistry and/Chemical Engineering : John D. Roberts
Gates and Crellin Laboratories of Chemistry Institute Professor of Chemistry

February 22. 1987

‘ (Received 27 February 1987)
Professor B. L. Shapiro

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

t

Opportunity for NMR Research Fellowship in Lanzhou, China

Dear Barry:

In the fall of 1985, I spent six weeks in China, four of them at Lanzhou University in Central China. Lanzhou
is one of the top three or four best universities for teaching and research in organic chemistry in China.
Thanks to a loan from the World Bank, they have a very well-equipped instrument center, with a lot of
spectroscopic equipmenrt not generally available in any but the most favored U.S. universities.

The purpose of this letter is to inform the readers of TAMUNMR that the Chemistry Department of the
University would like to get one or more persons with a solid knowledge of NMR to come to Lanzhou for
several months to carry on serious NMR research programs in their facilities. However, before I was willing
to test the waters on this proposition, I wanted to have answers to the following questions (in boldface), for
which Li Du, the Chairman of the Lanzhou Chemistry Department, has supplied excellent answers (in
italics).

I. Would the visitors work on their own problems or help your people with their problems?
Would you expect the visitors to set up lines of research that your people would continue?

2. How muchinstrument time would be available, and what is the configuration of the high-
field spectrometer as to frequencies, data and computer systems, accessories, and so on? What
are the service arrangements to keep the machine going? Will visitors be able to run the
instruments theinselves or would your technicians run the spectra?

3. Would teaching be expected? At whatlevel?

4. Would travel to Lanzhou be paid? What about families?

5. Would livin g expenses in Lanzhou be paid?

1. Thevisitors may work on their own problems with the hope that some of our people can join them.

At the same time, they may act as consultants and help our people on our problems (as far as they can). If
they can set up lines of research for us to continue, so much the better.

2. Itis hard to say, at this moment, just how much instrument time will be available for visitors, but let
me say 48 hours on the Bruker AM 400 each week at least, unless there are troubles with the machine. The

visitors will be allowed to run the instruments themselves, or they may ask our technicians to run spectra
for them.



342-13

3. Teaching on the graduate level will be appreciated. Instead, the visitors may give a series of talks on
topics such as Fourier transform, 15N NMR, 2D NMR, solid-state NMR or on some other research
frontiers of NMR of their own choice. (About three hours per week.)

4. Wewill pay one-way airfare (to or from Lanzhou) for a vzsztor himselflherself, if he or she stays in
Lanzhou for at least three months.

5.  We will provide visitors and their families with accommodations in our campus guest house, free of
charge. '

6. Asalary of 300-1200 chinese yen per month will be paid to a visitor.
The NMR equipment at Lanzhou University includes:

1.  Bruker AM Spectrospin,with 1H, 13C, H/13C switchable, 19F, 31P, two broad-band probeheads
covering most frequencies, X-nucleus decoupling unit.and 1H flow-through probes. Variable
temperature units covering -180 to +200°. Aspect 300 computer,24-bit word length,256 Kmain memory,
array processor, 160 Mbyte hard disk. The software includes spin simulation, time sharing, and all

programs necessary for 2-D NMR. There is also a CP-MAS unit for 1solid-state studies.

2. AC80Bruker-Spectrospin 80 MHz with probeheads as for the 400 MHz unit, variable temperature,
128 K memory, 24 Mbyte hard disk and also a probehead for 1H CIDNP studies.

3. Varian FT-80A, for routine analysis.
4. TwoJEOL 60 MHz spectrometers for the teaching laboratories.‘

[can test1fy that Lanzhou and Lanzhou University have many fine features. The climate is dry, with a very
short rainy season in the early fall. The elevation is a couple of thousand feet and the city is reasonably close
to the Tibetan plateau which comes out fairly far into Central China. There are many wonderful trips
possible to the Gobi Desert or the mountains. The University Guest House is relatively new, modern and,
when we were there, the meals were excellent. Lanzhou is an industrial city with considerable air pollution,
but the University is located rather far from the center of the industry, close to the banks of the Yellow River.
Many of the staff speak good English and, although lectures really need to be interpreted, ordinary
conversation is easy with most of the people with whom you have to deal. We made a quite a few trips, to Xi-
ning, Dunhuang, Chinghi-ho, Urumuqui, Turpan and Kashgar. Travel in China is now rather easy and is
inexpensive by US standards, if you are not on a tour. We took graduate ‘students post-docs, or staff from the
University with us on trips (at our expense), they loved the experience ahd they helped with hotels and travel
(not so easy to arrange yourself).

[ would be glad to hear from anyone who is interested in this wonderful opportunity to see a part of China not
usually on the heavily traveled tourist route, be able to participate and h;elp the really wonderful people in
Lanzhou. Even ifI know you, please send a CV, publication listand a short statement of your research

interests in NMR. Ican supply a good deal of further information about the University, the city and getting
around in the area.

With all good wishes, : !
Very truly yours,

Jack.
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University of DUrham oeames o cemsm

Science Laboratories, South Road, DURHAM,
GREAT BRITAIN, DH1 3LE
Telephone: Durham {0385) 64971

Professor of Chemistry:
Robin K. Harris

3rd February, 1987.
Professor B. Shapiro, .
TAMU NMR Newsletter, (Received 12 February 1987)
Department of Cnemistry,
Texas A & M University,
College Station, TEXAS 77843,

U.S.A.
Dear Barry,

SODIUM-23 NMR IN SOLIDS

Help! the final catastrophe seems to have struck and we must have been cut off
the TAMUNMR mailing list (since we failed to respond to the recent final ultimatum).
We hope this letter will reinstate RKH on the right side of your ledger.

We have recently obtained some interesting 23Na NMR spectra of solids using
magic-angle spinning (MAS). These have proved to be more informative than we had
expected, and we thought TAMUNMR readers might be interested in some of the basic
methods. We use sodium borohydride as a test material because we can obtain spectra
readily in both cross-polarization (CP) and single-pulse excitation (SPE) modes.
Figure 1 shows typical spectra. The sodium is expected to be at sufficiently
symmetrical sites that we observe the whole intensity and not just the 3 <> -3}
central transition. Cross-polarization works well, with an optimum contact time of
5-10 ms. The enhancement over SPE is small (ca. 1.2).

Borax provides a good example where the quadrupole coupling constant (x) is
sufficiently large that only the central 3 ¢ -3 transition is observed, and this has
the typical reduced powder pattern expected from MAS operation in the presence of
second-order quadrupolar effects. In fact, two such patterns are observed (Figure 2),
and this is consistent with the known crystal structure. The low-frequency band has
the larger value of X. Once more, cross-polarization is feasible, but the two
environments respond somewhat differently to variation in the contact time. In other
cases (for example, the mineral kenyaite) the CP experiment distinguishes even more
clearly between different sodium sites.

We conclude that high-resolution 23Na NMR of solids can be very useful, and that
CP experiments can give additional or complementary information to SPE spectra.’

Incidentally, we should tell you that although Geoff remains with this
University he will be working in future on NMR projects of interest to the ICI
Chemicals and Polymers Group.

Best wishes,

Yours sincerely,

Ghe G

R.K. Harris G.J. Nesbitt
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NMR SAMPLE TUBES

Consistency: Dimensional uniformity guaranteed by
100% inspection.
Precision: Diametertolerances within.0005"; Camber as low as
.00025" TIR; Wall variation within .001” TIR.
Quality: A characteristic imparted by carefully controlled
manufacturing and inspection procedures by
which the tube is classified.
Value: Routinely attaining the most desired results
at the most reasonable cost.
Our 5, 10 and 12 MM 0O.D. NMR Sample Tubes offer
the most VALUE for your research dollar. alsg i
Call or write for Free samples and literature ‘ Our new "L
Now . . . you'll be pleased that you did. ‘ Series of 5MM
Sample Tubes
Nt/ 2 offers the “Essence
\S\\‘/éé of Quality” for High

Field applications at

NEW ERA ENTERPRISES | | o e e

P.0. BOX 425 e VINELAND, NJ 08360 ‘ : cost. Ask for details.
PHONE: 608-794-2005
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Michigan Technological University

'm Houghton, Michigan 49931
[
U"

College of Sciences and Arts
Department of Physics
906/487-2086

February 13, 1987
(Received 17 February 1987)
Professor Bernard L. Shapiro
Department of Chemistry
Texas A&M University
College Station, TK 77843

Circuit Design for a GP1B Interface

Bus in a Home-Built NMR Spectrometer.

Dear Professar Shapiro:

We are now constructing a versitile home built NMR spectrometer. In
an attempt to have many pieces ‘of commercial equipment easily
incorporated into the system, we are using the IEEE-488 (GPIB)

interface bus for most of the computer controlled equipment. Thus we
have the flexibility to change any piece of the spectrometer,
including the computer, with minimal down time. Several Commercial

NMR machines also have connections for this bus as an option.

However, some NMR specific equipment is not compatible with the GP1B
interface and some we want to build ourselves. We have designed a
circuit which acts as a receiver for data on the GPIB bus. We will be
using this circuit for homebuilt pulse programmers, gradient control
systems and an oscilloscope display. A circuit diagram is attached.

The circuit can be wire-wrapped or built on an etched board. We have
had satisfactory experience with this circuit even at very high
transfer rates (1 Byte/2 usecs) and have observed no interface with

other devices on the system. IC4 can be used to limit the maximum
transfer raﬂe and should be adjusted for the particular application in
mind. :

The circuit is capable of responding to up to four GPIB address. The

address is ﬁrogrammed using jumper wires J0-J5. Jumpers JO and J1
determine a base address which is a multiple of 8. Jumpers J2 to J5
determine the offset from the base address. If fewer than four are

needed, simply omit the corresponding jumber to IC 10.

Sincerely,

ﬁ//‘fw/@ &

w Bryan H. Suits
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THE WEIZMANN INSITTUTE OF SCIENCE

76100 REHOVOT * ISRAEL SRAW? - 76100 NI

{1SOTOPE DEPARTMENT

Direct phone: [054)8 " February 6, 1987

pYDILIIYK ApYnD

(054) 8 s pinbu
Professor B.L. Shapiro (Received 16 February 1987)
Department of Chemistry -
ggiisegg&gtgt&;?lty ' » Deuter ium Quadrupole Echo Spectra

Taxas 77843. of Dynamic Systems

Dear Professor Shapiro,

Deuterium quadrupole echo spectra in systems undergoing dynamic pro-
cesses reflect not only the relaxation effects during the detection
period, that is during the decay of the echo signal, but also the irre-
versible dynamic dephasing which takes place during the preparation
period. Consequently the resulting spectra differ from those obtained
by single pulse experiments. (H.W. Spiess and H. Sillescu,
J.Magn.Reson. 42, 381 (1981); - A. Vega, J.Polym.Prepr.
(Am.Chem.Soc.Div.Polym.Chem.) 22, 282 (1981)). The effect, usually re-
ferred to as "echo distortion” may be useful for the characterization of
dynamic processes and accurate determination of their kinetic parame-
ters. Echo distortion may be quite conspicucus in powder samples where
a large dispersity of the quadrupole interaction occurs. We have ob-
served that considerable echo distortions take place also in (dynamic)
liquid crystalline systems which are oriented by the magnetic field.
.Two such examples are shown in the figure. They correspond to cyclohex-
ane-dy, and bullvalene-d,n dissolved in suitable liquid crystalline sol-
vents. These solutes undergo dynamic processes which modulate the aver-
age quadrupole interaction of the variocus deuterons, resulting in
characteristic 'dynamic lineshapes. In the figures are shown quadrupole
echo spectra of the two systems at particular temperatures, but recorded
with different time intervals between the 90° pulses. It may be seen
that both the intensity of the spectra and their shape are 'strongly de-
pendent on the time interval between the pulses in the range 1Ous to
100us. The spectra, can readily be simulated as shown in the accompany-
ing calculated spectra. The calculation take into account not anly the

“quadrupole interaction but also differences in the chemical shifts of
the various deuteron sites. More details on the experiments and on the
method of simulation will soon appear in the Journal of Chemical Physics
(R. Poupko, Z. }Luz, A.J. Vega and H. Zimmermann, in press).

; |
| Sincerely yours,

R oy
R. Poupko

CABLE ADDRESS : WEIZINST isrcel : D'WRIDY [yD  PHONE: {0541 82111.8331) ;B0 TELEX . 31900 :opbe
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On the left are deuterium qguadrupole echo of (a) 2.6 .wt¥ solution of cyclo-
hexane-d;, in Merck phase IV at -4°C, and (b) 4.5 wt¥ solution bullvalene
in Merck ZLI2452 at 62°C. The time interval between pulses and the spec-
tral relative intensities are indicated. On the right hand side arg1 simY—

lated spectra using the parameters, for 1ohe: lane: k=2318x3 sec —,
Vo1=4-96kHz, v4y=-14.9kHz, _161=62=O, k=2.18x10"sec - 1/T5=10"sec ~; for
bullvalene: =4.0x10%sec —, Vo1=16.6kHz, v¥2=—8.9kH_:§1 vQ3=6.O4kHz,
Vq=26.0kHz, 61=-103Hz, 65=63=103Hz; ¢&,=-116Hz, 1/T)=31dsec™.
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THE ROCKEFELLER UNIVERSITY

1230 YORK AVENUE » NEW YORK, NEW YORK 10021-639¢9
5 February 1987

(Received 23 February 1987)

m

Dr. Bernard L. Shapiro
Department of Chemistry
Texas A & !4 University
College Station, Texas 77843

Dear Dr. Shapiro:

Easily inspected and repaired probes

One of the frustrations of repairing and modifying NMR probes is the disassembly and re-
assembly, especially of the outer can. The older NT probes are normally glued together,
and require special tools for disassembly. Inspection for physical damage or arcing can
require a day's work. A simple and, to date, effective remedy is to replace the solid
aluminum can with a can substantially cutout, as shown on the enclosed machinist's draw-
ing. Probes modified this way can be immediately inspected for physical damage, or arc-
ing. The turnable capacitors can be readily replaced or additional ceramic capacitors
added. The can modification does not reduce sensitivity or degrade homogeneity of the two
probes so modified.

Similar modifications may not be so useful in other designs of probes. Nonetheless for
spectroscopists interested in modified probes, it is well worth considering whether the
total enclosure of the probe, as now generally practiced, is really the most convenient
design.

Sincerely,

Dinid B

David Cowburn
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UNIVERSITY OF CAMBRIDGE SCHOOL OF CLINICAL MEDICINE

LABORATORY FOR MEDICINAL CHEMISTRY
' LEVEL|4 RADIOTHERAPEUTIC CENTRE
ADDENBROOKE'S HOSPITAL

HILLS ROAD
CAMBRIDGE CB2 2QQ

Laurance D Hall, PhD. C.Chem, FRSC, FRS(Cun)
Herchel Smith Professor of Medicinal Chemistry

Telephones: Cambridge (0223) 336805, 212920
Telex: 817033

Professor B L Shapiro
Editor, TAMU NMR Newsletter
Texas A and M University
Dept of Chemistry

College Station

Texas 77843-3255

USA 9th February 1987

(Received 16 February 1987)

Non-medical Imaging at UBC; Progress and Postdoctoral Fellowships at Cambridge

During the last year we have been continuing our work at UBC, and setting up
here at Cambridge. The first building of my new Institute was completed last
October, and the second will be ready this fall. We now have a 2 Tesla, 3lcm
bore system fully working; this is based on an Oxford Instruments Magnet and an
Oxford Research Systems console. We hope to have twd further imaging-
spectrometers operational by this April, but more of them in a later letter.

In addition, the new building for our 2 Tesla body scanner is on schedule, and
the instrument should be running patients by this Juqe.

I have funds for two Postdoctoral Fellows here, commencing immediately.

Our needs are for people who have primary ability with, and interest in, NMR
hardware and software, along with applications. The latter can be either
clinical or non-clinical.

However, the main scientific purpose of this letter concerns the none-medical
imaging programme at UBC, which is still going ahead rapidly. In particular,
Dr Vasanthan Rajanayagam has been able to use our 1.9 Tesla system to
demonstrate a wide array of studies of wood and wood products. Besides the
expected findings, delineation of annual growth rings etc, we have been able
to study impregnation by wood preservatives, and also kiln drying. Perhaps
the most interesting findings however, involved the detection of pronounced
zones surrounding areas infected by "rot'"; we are not sure if these represent
"pre-infection" or '"defence'. We also have some delightful results from oil
and water mixtures in porous media, with sub-millimeter resolution.

Should anyone wish to have further information, pleasg write to me at this
address.

With all best wishes

L D Hall
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mternational Business Machines Corporation William W. Fleming

Polymer Science and Technology, K91,/801
‘ {BM Aimaden Research Center
February 9, 1987 7 650 Harry Road
(Received 13 February 1987) San Jose, Callfomia 95120-6099
Tel. (408) 927-1611

Prof. B. L. Shapiro

Dept of Chemistry

Texas A & M University
College Station, TX 77843-3255

Subject: Mechanical elimination of spinning sidebands, etc.
Dr. Shapiro,

In the process of tuning probes on our 500 MHz spectrometer, I have found that a sweep
generator is very useful as a complimentary tool. During recent checks of tuning using this
sweeper, I noticed that the "peak™ seen on the oscilloscope will vibrate when the sample tube
is spinning and that the vibration can be significant with some probes and with larger tubes.
This is likely due to a lack of concentricity of the spinning axis of the tube and the
gravitational field (i.e. the tube is is not spinning concentric with the gravity vector) or the
tube axis is not concentric with the coil axis. Because this wobbling will cause spinning
sidebands, "spin-balancing" the tubes might be useful for long term homogeneity. Since the
spinning and room temperature shim assemblies should be aligned so that the center of the
RT shims is optimized to the superconducting solenoid, the spinning has to be optimized by
orienting the solenoid perfectly concentric with the gravitational vector (neat trick!) or slightly
tilting the entire magnet. The later can easily be done using leveling screws or wooden "'shims"
at the base of the magnet! I recall stories about using wooden shims to improve homogeneity
a long time ago so I don’t think this can be patented, and I have not actually done this myself.
However, for thosie who are obsessive compulsive, it is worth thinking about!

I have enclosed a 13C spectrum at 125 MHz of poly(di-n-phenylhexylsilane) at room
‘temperature. It is interesting that the line width changes as the carbon resonance gets closer
to the silane backbone. Indeed, it is difficult to see the phenyl resonances even at elevated
temperatures. The dynamics of short chains or end groups might be studied with such
polymers since the rigid backbones make the molecules more like a "fixed wall" than
conventional hydrocarbon polymers.

Sincerely,

YA

W. W. Fleming
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STATE UNIVERSITY LEIDEN - THE NETHERLANDS
GORLAEUS-LABORATORIES - DEPARTMENT OF CHEMISTRY

P.O. Box 75 - Leiden - Tel. 071-148333 ext.

tEIDEN, February tlth, 1987

Professor Bernard L. Shapiro (Received 16 February 1987)

Department of Chemistry
Texas A & M University
COLLEGE STATION, TX 77343
U.S.A.

Subject: A ]3C NMR study of 9-demethylretinal

Dear Professor Shapiro,

For our studies in the (bacterio)rhodopsin field, we prepared 9,!0 dideutero,
9-demethylretinal (fig. 1). The 300 MHz lH NMR spectrum is in agreement with
literature [l} . The deuteriumincorporation at C9 is better than 99%; at Cl0
the deuteriumenrichment is about 957.

The 13C NMR spectrum (fig. 2) showed the expected number of signals, which could

13C correlated spectrum (fig. 3). Most of the 13C chemical

be assigned bij a lH -
shift values are close to those of retinal itself, except those of 7, 8, 9 and il:
134.93, 132.45, 138.46 and 136.42 ppm resp. versus 129.71, 137.07, 141,29 and
132.54 ppm resp.

The smaller vglues for 7 and Il in retinal are a result of thed'effect due to

the 9-CH3 group in retinal. The larger chemical shift of C9 in retinal is related
to the presence of the 9—CH3. At the moment, the difference between C8 in retinal
and in 9-demethylretinal is not completely understood.

Further NMR imvestigations on demethylretinals are in progress.

16/17 D 20
7. 11 15
8 10 12 14
8 5 D
)1 8

9,10 dideutero, 9-demethylretinal

fig. 1

References:
l. M. Muradin Szweykowska, A. D. Broek, J. Lugtenburg
Recl. Trav. Chim. Pays—Bas 102, 42 (1983)
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Sincerely yours, .
3 v ,
¥ ‘ |2 Ve /
3 g o /Y, .
z~ I / ,/ (/,/// ¢ "Z’/_T
RN YL [ A 2 - Y7 -
R N -
E. M. M. van den B -—van der Bent F. Lefeber C. Erkelens J. Lugtenburg
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MINISTERE DE L'AGRICULTURE INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE
MINISTERE DE L'EDIJCATION NATIONALE —
MINISTERE CHARGE! DE LA RECHERCHE .STATION DE RECHERCHES SUR LA VIANDE

ET DE L'ENSEIGNEMENT SUPERIEUR ———m

Professor Bernard L. SHAPIRO

4 3 A TEXAS A&M UNIVERSITY
7 3 Department of Chemistry
f h College Station

Texas 77843-3255

Heteronuclear 19N/H Spin . 12 February 1987
‘ (Received 2 March 1987)

Echo NMR <$f Aqueous Leucine

Dear Pr Shapiro:

Branched-chain amino acids (BCAA) are considered to be regulators or
precursors for a variety of metabolic reactions. In muscle, BCAA undergo
transamination. Nitrogen from BCAA is transfered in the first step, to
o-ketoglutayrate. NMR can be a suitable method to follow metabolism
pathways.

To ovércome the Tow sensitivity of ]5N nucleus, this can be observed
in the H spectrum through the effect of J coupling (K. Brindle et al.,
1984 )*,

In aminoacids, protons directly bonded to 15N are in rapid exchange with
water protons and much smaller couplings (2J, 3J), have to be detected.
The proton of leucine is labil. At pH = 14, however, thel5 N-H coupling
@J) is approximately 3 Hz and the heteronuclear 1°N/H spin echo NMR
experiment can be carried out (figure 1) :

(15
X

90° (1H), 1723, 90°,_ (°N), 180°(tH), 902 (1°N), 1720, Acq*).

The Cgprotons display large multiplicity due to homonuclear coupling,

but they have no exchange. They would allow detection at physiological pH.
Our investigations have focused on detection of leucine released in the
perfusing medium of muscle. '

Yours sincerely,

T

D. MEYNIAL M. ARNAL J.P. RENOU
prats)

M. BOURDONNEAU
Bruker France

* K.M. Brindle, R. Porteous, I.D. Campbell (1984) J. Magn. Res. 56, 543

Station de Recherches sur la Viande - INRA - Theix 63122 CEYRAT (F) - Tél. 73624000 - Télex 990227 F
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Applications Support: Our worldwide application laboratories have earned a

reputation for being responsive to your specific requests. It is this commitment
to support which is your prime benefit.

Service: We know how vital instrument availability is. That's why we continue to
place our factory-trained service engineers in strategic locations as close to you
as possible. We offer maintenance contracts in addition to our basic full year

warranty.

Technology Support: We actively support the exchange of ideas within the
NMF community through sponsorship of many international and local
meetings and associations, and through participation in major symposia and
exhibitions. Our newsletter BRUKER REPORT keeps you informed about
technical developments and new applications. If you have any questions about

NMR, let us know. We are totally committed to you and to NMR.

Sales and Service Offices in the USA:

BRUKER INSTRUMENTS, INC.
Manning Park

Billerica, MA 01821

(617) 667-9580

Telex: 200254 +947125

Fax: 617-667-3954

Sales/Analytical Instruments:
(617) 667-4614

Sales/Medical Instruments:
(617) 663-7406

Service:
(617) 667-9585

California

BRUKER INSTRUMENTS, INC.

2880 Zanker Road
Suite 106

San Jose, CA 95134
(408) 434-1190

Chicago

BRUKER INSTRUMENTS, INC.

5111 Academy Drive
Lisle, IL 60532
(312) 971-4300

Delaware

BRUKER INSTRUMENTS, INC.

3411 Silverside Road
Webster Building

Suite 107, Concord Plaza {
Wilmington, DE 19810

(302) 478-8110

Houston

BRUKER INSTRUMENTS, INC.

9450 Grogans Mill Road

Suite 115
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Bruker Worldwide:
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Tel. (01) 825 48 55-59, Tx. 54 850

Australia:

BRUKER (Australia) Pty. Ltd.

PO. Box 21, Earlwood

New South Wales, Australia 2206
Tel. 02-5589747, Tx. 70880

Belgium:

BRUKER SPECTROSPIN S.A./NV.
Rue du Vindictive-Straat 2

B-1040 Bruxelles

Tel. (02) 7 36 11 38, Tx. 25.797
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BRUKER SPECTROSPIN LTD.
555 Steeles Avenue, East Milton
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Tel. (416) 876-4641, Tx. 06-961446
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BRUKER SPECTROSPIN LTD.
Unit 3, 209 Torrington Avenue
GB Coventry CV4 SHN

Tel. (0203) 46 37 70, Tx. 31 649
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OXFORD RESEARCH SYSTEMS
LIMITED
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Oxon OX 14 1RY

Tel. (02 35) 3 24 21, Tx. 83 356
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BRUKER SPECTROSPIN SA
34, rue de l'Industrie

F-67160 Wissembourg

Tel. (088) 94 98 77, Tx. 870639
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BRUKER INDIA

SCIENTIFIC Pvt. Ltd.

c/o Materials Research Instruments
63, (B-Wing) Mittal Court

Nariman Point, BOMBAY —400 021
Tel. 23 20 44, 23 02 98, Tx. 116096

BRUKER INDIA SCIENTIFIC
522, Raj Mahal Vilas Extn.
11th A cross, Sadashivnagar
BANGALORE-560 080

Tel. 36 25 20
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Via Giovanni Pascoli, 70/3
1-20133 Milano

Tel. (02) 23 50 09, 2 36 40 69
Tx. 331 263
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BRUKER JAPAN CO. LTD.
21-5, Ninomiya 3-chome
Yatabe-Machi, Tsukuba-Gun
IBARAKI 305

Tel. 0298-52-1234, Tx. 3652571
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BRUKER SPECTROSPIN NV
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Fig. 1 - 1H NMR spectra,(4OQ MHZ) 15N—leucine (95 %)
0,05 M in H20/D20
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spectrometer in reverse mode using|a selective 3

5 mm lH probenhead with heteronucleqr decoupling
Spectra acquisition conditions : 64 scans, 3000 Hz

sweep width, 16 K data points, O,Z‘Hz line broadenning.
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l * National Research Council  Conseil national de recherches

Canada Canada

Division of Biological Division des sciences :
Sciences biologiques \/
Ottawa, Canada January 27, 1987

K1AOR6

(Received 9 February 1987)

Professor B. Shapiro =
Department of Chemistry

Texas A&M University

College Station, TX 77843

PASCAL PROGRAM FOR CHORTLE ANALYSIS

Dear Professor Shapiro:

CHORTLE, a C-H chemical shift correlation from one-dimensional
polarization transfer !'3C NMR spectra (G.A. Pearson, J. Magn. Reson. 64,
487-500 (1985)) has proven very useful in our laboratory. We use it =~
extensively on polysaccharides whose proton lines are broad.. Since with
CHORTLE, total evolution time is less than 6 ms, only four proton evolution
times are needed and no resolution enhancement is employed to process the
data, better sensitivity is usually achieved compared with standard 2D C-H
correlations.

With CHORTLE, C-H correlations are obtained from the BASIC -
program CHFIT of G.A. Pearson which does a non-linear squared fit of the !3C
intensities as a function of proton evolution times. However, data analysis
was fairly tedious since all peak intensities had to be entered by the user.
This inconvenience was circumvented by using the file oriented version of
CHFIT from Jan Ulrich Thomsen and Klaus Bock (Dept. Chemistry, Technical
University of Denmark, 2800 Lyngby, Denmark). This version uses the file
generated by the T1 subroutine of BRUKER's DISNMRP program (Table 1)}. Their
communication package, ASCOM, was also used to transport the input data file
from the ASPECT 3000 computer to an IBM PC were data analysis was performed.

To make CHORTLE more versatile, the BASIC CHFIT program was
translated to TURBQO PASCAL for the IBM PC and Apple/2E computers. Then, it
was ported to the Aspect 3000 computer and modified to run with the PASCOM
PASCAL compiler. Hence, now data analysis can be performed directly on a
BRUKER spectrometer with minimum data entry which consists of the input and
output filenames, the spectrometer frequency and the !3C reference. An example
of the output generated by CHFIT is shown .in Table 2.

Since, CHFIT is now in PASCAL implementation on other NMR spectro-
meters should be much easier. Copies in TURBO PASCAL for the IBM PC or APPLE
computers or in PASCOM for the ASPECT 3000 computer are available free of
charge if you send an appropriate formatted floppy diskette.

,_A Sincerely, R ;

/?_ § QEE . (\}. wif j{ / y
er ’£; (910 B)) (4Jk
I N
Jean-Robert Brisson David Bundle.

Canada



TABLE 1. INPUT FILE GENERATED BY THE T1 SUBROUTINE

TAU CURSOR FREQ PPM INTEGRAL INTENSITY
.2500 4769 13025.066  103.604 14275 78.174
.2500 4771 13023.613 103,593 -1:309  -10.497
.7500 4769 13025.066 103,604 12]469 61.687
--— etc.

TABLE 2. OUPUT GENERATED BY CHFIT

|

|

H-1 NMR frequency is 500.13 MHz. |
4 H-1 evolution times of .250 .750 2.400 3.200 ms.

The C-13 reference line is no. 1 with its H-1 at 4.500 ppm.
The decoupler is at 4.756 +/- .004 ppm.

C-13 line no. 1 Cursor = 4769 . 103.604 ppm
H-1 offset = -128.1 +/- 2.1 Hz.
H-1 shift = 4.500 +/- .006 ppm.
Tau(ms) Cosine int. error/s.dev. sine int. error/s.dev.
.250 78.174 -1.1 -10.497 -1.1
.750 61.687 .1 -41.341 -.3
2.400 -22.552 -1.0 -73.255 7
3.200 -62.569 -.2 -34.749 ~-1.4
To= 75.2 +/- 2.0 No. of iterations = 2
Standard deviation of fit= 4.1
Minimum detectable splitting is 75 Hz. or .150 ppm.
C-13 line no. 2 Cursor = 15727 : 40.271 ppm
H-1 offset = -1277.0 +/- 3.5 Hz.
Splitting = 520.5 +/- 4.9 Hz.
H-1 shifts = 1.682 and 2.723 +/- .009 ppm.
-—-—— etc...

Table of C-H chemical shifts (ppm).

No C-13 H-1 +/- H(1) H(2) +/-

1 103.6 4.500 .006
2 40.3 2.203 .008 1.682 2.723 .009
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THE LUBRIZOL CORPORATION

29400 LAKELAND BOULEVARD WICKLIFFE, OHIO 44092
216/943-4200

January 14, 1987
( received 2 February 1987 )
Professor Bernard L. Shapiro
Department of Chemistry
Texas A&M University
College Station, TX 77843

Dear Professor Shapiro:
Subject: Chiral Methyl Dithiophosphate Study Via 31P NMR
We have studied the general stereochemistry of dialkyl dithiophosphoric

acids A and the corresponding S-CH, dithiophosphate esters B derived from
chiral alcohols (scheme 1) by 31P and two dimensional NMR techniques.

(scheme 1)

. N

2NN RO

PaSs HHOH — %F(H ﬂaﬁa ?:._.SCHs

R0 Y R

A B

Compound ROH
A-1, B-1 (-)-menthol
A-2, B-2 racemic menthol
A-3, B-3 racemic 4-methyl-2-pentanol

We have observed doublet multiplicity in the 31P NMR spectra for a variety
of A compounds produced from chiral alcohols. Furthermore, we have observed
triplet multiplicity for the corresponding B isomers with pronounced
chemical shift differences (A§) relative to the A isomers (Table I). Figure
1 illustrates the A-2 doublet and the B-2 triplet which have been assigned
as a meso-isomer and a d,1 pair and as two meso-isomers and a d,1 pair,
respectively. The chemical shifts of A-2 and B-2 were assigned on the basis
of A-1 and B-1 prepared from pure (-)-menthol to yield the single R/R
enantiomer as shown in Figure 1. Similar spectral results are shown for

A-3 and B-3 in Figure 2. The two meso diastereomers and d,l pair structures

for B-3 are illustrated in Figure 3 by Fischer projectionmns.

We propose the application of scheme 1 and subsequently compound B as a
possible derivative for enantiomeric excess (ee) determinations of chiral
alcoho}s via 31P NMB gnalysis. Previous studies have shown that both

chiral® and achiral®’” derivatizing agents can be used for ee determinationms
of chiral alcohols by 31P NMR analysis . Thiophosphoric acids have also
been alluded to as potential ee derivatives. However, the larger A$'s as
well as narrower line shape of the B isomers (Table I) should yield more
precise ee determinatjons as a result of more accurate integrations. The
methylation procedure 1is quite simple and our preliminary result show the
methyl addition not to be stereoselective.
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The 13C and 1H NMR spectra of A and B are complex dye to stereoisomer
mixtures as well as diastereotoplc alkyl groups on the meso-isomers. We are
presently preparing a manuscript discussing the 13C|and 1H NMR analysis of

dithiophosphoric acids and dithiophosphate esters derived from chiral alcohols.
Please credit this contribution to Dr. Horton Dunn.

Sincerely,

Vi JL/W?/

K. F. Wollenberg

Research Ch%mist

KFW/dabe
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Table I

Ratio of d,1 pair: meso-isomer and d,1 pair: meso-isomer pair (meso.,
meso,) for A and B, respectively, derived from ROH in scheme 1. Chemical
shif% difference (AS8) of d,1 pair to meso-isomer for A and meso, to d,1
pair and d,1 pair to meso, for B.

2
Racemic

Compound A Racemic Menthol 4-Methyl-2-Pentanol
d,1 pair: Meso , 1.0:1.0 1.0:1.0
peak width (Hz) 1.06, 2.19 0.79, 0.85
A§ (Hz) 56 10

Compound B
meso, : d,1 pair: meso, 1.0:2.0:1.0 1.0:2.0:1.0
peak width (Hz) 0.93, 0.35, 1.03 0.54, 0.56, 0.71

A§ (Hz) 250, 423 133, 165
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Figure 1: 31P NMR (121.51 MHz), 85% H_PO, (6=0.00) as external standard,
Bruker AM-300 (a) B-2 [95.9 ppm (M), 33.8 ppm (4,1) 90.3 ppm (1,)1(b) B-1
[93.8 ppm (R/R)] (C) A-2 [83.0 ppm (d,1), 82.6 ppm (m)] (d) A~1 183.0 ppm

(R/R)], m refers to meso-isomer, d,l1 refers to enantiomeric pair, and R/R
refers to single enantiomeric isomer derived from (-)-menthol
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Figure 2: 31P NMR spectra of (a) A-3 and (b) B-3 prepared by scheme 1 from
racemic 4-methyl-2-pentanol
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Figure 3: Fischer projections of B-3, two meso-isomers (8/R, R/S) and 4,1
pair (S/S, R/R), derived from racemic 4-methyl-2-pentanol.
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Industrial Chemistry.

LANTHANIDE SHIFT REAGENTS IN
STEREOCHEMICAL ANALYSIS
Terence C. Morrill

This collection of five articles by leading authorities provides
the first comprehensive review of LSR compounds in the
context of stereochemical analysis. [t illustrates their
application in determining the configuration of organic
compounds.

Methods in Stereochemical Analysis, Volume 5

January, 1987 193 pp. ISBN 0-89573-119-3  $45.00

APPLICATIONS OF DYNAMIC NMR SPECTROS-
COPY TO ORGANIC CHEMISTRY

Michinori Oki

An introduction to the applications of dynamic NMR spec-

- troscopy provides all the knowledge required for organic

chemists to enter this exciting field. It is intended to be
instructive rather than exhaustive and emphasizes basic ex-
amples rather than sophisticated ones.

Methods of Stereochemical Analysis, Volume 4

1985 423 pp.  ISBN 0-89573-120-7  $74.00

APPLICATIONS OF NMR SPECTROSCOPY TO
PROBLEMS IN STEREOCHEMISTRY AND CON-
FORMATIONAL ANALYSIS

Edited by Yoshito Takeuchi and Alan P. Marchand

Six review articles by leading researchers highlight recent
developments in NMR spectroscopy that hold significant
promise for future applications to structural and
stereochemical problems. The contributions from diverse
segments of the chemical community seek to maintain cur-
rent awareness of developments in this burgeoning inter-
disciplinary field.

Methods in Stereochemical Analysis, Volume 6

1986 221 pp. ISBN 0-89573-118-5 $45.00

PHOSPHORUS-31 NMR SPECTROSCOPY IN
STEREOCHEMICAL ANALYSIS: Organic Compounds
and Metal Complexes

John G. Verkade and Louis D. Quin

This summary of modern applications of *'P NMR spectros-
copy in organic and coordination chemistry brings together
twenty of the world’s best known researchers. It introduces
the topic to chemists considering the use of *'P NMR spec-
troscopy and aids more experienced chemists in developing
their background and supplying them with relevant refer-
ences.

March, 1987 735 pp. ISBN 0-89573-149-5 about $95.00

please write to Director of Marketing.

(8:30 am — 4:30 pm EST).

VCH PUBLISHERS

Publishers of Angewandte Chemie, Chemische Berichte,
Liebig’s Annalen, and Ullmann’s Encyclopedia of

VCH

CARBON-13 NMR SPECTRAL DATA, A “Living”
COM-Microfiche Collection of Reference Material:
58,108 Spectra of 48,357 Compounds, Scale of Reduction
1:48

Wolfgang Bremser, et al.

This fourth edition comprises some 60,000 spectra on 235
microfiche cards. It incorporates 15,000 individual correc-
tions and contains over 6,600 literature references and 4,000
unpublished spectra. Two new parameters, the date of last
alteration to the data set and the guality indicator, help to
make the collection both up-to-date and reliable.

1987 ISBN 0-89573-419-2 $2,250.00

CARBON-13 NMR SPECTROSCOPY: High-
Resolution Methods and Applications in Organic Chemis-
try and Biochemistry. Third, Completely Revised Edition
Eberhard Breitmaier and Wolfgang Voelter

This new edition of a standard work in the field has been
completely revised to take into account new techniques and
the increased use of computers. The new methods described
include those for multiplicity analysis and two-dimensional
homo- or hetero-nuclear shift correlations.

1987 515 pp. ISBN 0-89573-493-1 $135.00

HIGH RESOLUTION NMR SPECTROSCOPY OF
SYNTHETIC POLYMERS IN BULK
Richard A. Komoroski

Intended primarily for polymer scientists concerned with
structure and morphology of solid polymers, this collection
of ten articles offers a reasonably comprehensive treatment
of the various methods for high-resolution NMR studies of
bulk polymers. This work should be valuable to NMR spec-
troscopists and others desiring an overview of this important
field or a guidepost to future research.

Methods in Stereochemical Analysis, Volume 7

1986 379 pp. ISBN 0-89573-146-0 $75.00

TWO-DIMENSIONAL NMR SPECTROSCOPY:
Applications for Chemists and Biochemists

W. R. Croasmun and R. M. K. Carlson

This book is designed for chemists and biochemists who are
not NMR spectroscopists, but wish to understand how the
new techniques of two-dimensional NMR spectroscopy can

. be applied to their fields of interest. It also contains reliable

information for industrial and academic researchers who
already use NMR spectroscopy.
about June, 1987

ISBN 0-89573-308-0

about 480 pp.
about $95.00

VCH Publishers, Inc., Suite 909, 220 East 23rd Street, New York, NY 10010-4606. For more detailed information,

Customer Service Inquiries: 303 N.W. 12th Avenue, Deerfield Beach, Fl 33442-1705, call toll free: 1-800-422-8824
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Université de Nancy 1

D. CANET

Professeur

Professor B.L. SHAPIRO

Texas A&M University

Department of Chemistry

COLLEGE STATION, Texas 77843-3255
U.Ss.A.

Title: Quantltatlve determlnatlon of carbon-13 lsotopomers ln non-~

unlformely enrlched specles by polarlzation transfer experlments.

February 20, 1987
(Received 27 February 1987)

Dear Professor Shapiro:

In reply to your "ultimatum” of last december, uwe uwould like to
mention a simple homonuclear polarization transfer experiment aimed at
separating carbon-13 isotopomers. This 1is of some interest in
biochemical systems obtained from a !'3C enriched precursor. Labeling
is not uniform and the relative intensity of each isotopomer can be
indicative of biochemical pathwaus. The sequence uwe have used is the
simplest one:

(n/2) =t-(n/2) ,~Acquisition

The carrier frequency is set at the resonance of a given carbon.
Tranfer from that carbon 1is made selective by varuing v by +20%
around a particular value t, (1/2J or 1/4J) and coadding the ‘relevant
fid’s. The Jjnined figure provides an example of the information
attainable from such experiments. The louer trace shous the normal !3C
spectrum of an extract involving several metabolites. The sequence has
been applied to the C; carbon of glutamate (middle trace: r,:l/EJ:
upper trace: t,=1/4J). These spectra include signals at the position
of carbons J-coupled to Ci;. It can be shoun that their analysis
enables to quantify all isotopomers indicated in the figure ( a star
denotes 1'3C labeling at the corresponding carbon).

Sincerely yours,

e

.’65;;t Brondeau D. Boudot

B.P. 239 - 54506 VANDCEUVRE-LES-NANCY Cedex (France] - Tél. 3269393 83842049 (839120 18

Unité Associée au C.N.R.S. no 406 - Laboratoire d'Etude des Solutions Organiques et Colloidales

Laboratoire de Méthodologie RMN
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342-40 The Ohio State University University Hospitals
410 West 10th Avenue

Columbus, Ohio 43210

(Received 27 February 1987)
NIR RESEARCH SC]EHT‘IST - POST-DOCTORAL

PROGRAM AND ROLE: The Ohio State University has instituted a major interdisciplinary program
to develop methods for obtaining localized proton spectra from an organ or tissue which provides
diagnostic and therapeutic monitoring information related to the pathophysiology of a disease.
Imaging by means of magnetic resonance (MRI) which can identify the region-of-interest has
become a standard medical tool at the University Hospitals. The NMR Research Scientist will be
responsible for continuing development and implementation of the basic technology Exploration
of clinical applications such as atherosclerosis, neoplasia and dementia will ensue in conjunction
with a team of medical scientists and physicians. -

SUPPORT FACILITIES AND PERSONNEL: Our modern facility, designed to insure magnetic field
homogeneity, is equipped with a 1.5 T MRI uait including a spectroscopy module {General Electric
Co.]. An adjacent 4000 sq. ft. support laboratory facility is newly constructed. The facility is
integral with one of the largest academic medical centers in this country. A fulltime
administrative director, a physician and a physicist provide core support for the program.
Resources for this medically oriented program include scientists of many disciplines on this large
and congruent campus. Important resources for advanced NMR instrumentation and technology
include the Campus Chemical Instrument Center (A.G. Marshall, Director).

OPPORTUNITY: A post-doctoral position as a NMR Research Scientist with & one or two year
appointment in the Department of Radiology, College of Medicine is unmedmtely available. The
nature of our program combined with technological growth also creates the genuine potential of a
career opportunity. Starting salary is $19-21,000 per annum and open for adjustment based on
qualifications and performance. The position will provide experience in medical applications.

QUALIFICATIONS: A Ph). in chemistry with strong academic and practical experience in NMR
spectroscopy are prerequisite. NMR experience in ‘the biological sciences is preferred. The Ohio
State University is an equal opportunity employer.

APPLICATION: A letter summarizing experience and specific interests, curriculum vitae and two
letters of recommendation should be directed to:

William W. Hunter, Jr., M.D. , Tel.614/293-8181
0SU MR Facility
1630 Upham Dr.
, Columbus, OH 43210
G e U
INDIANA UNIVERSITY DEPARTMENT OF CHEMISTRY
‘Chemistry Building
Bloomington, Indiana 47405
. (812)  335-1639

EQUIPMENT AVAILABLE

Indiana University has the following édufpment available:

1. A Varian HR-220 Supercon nmr systém fully functional with probes for
iH, !B, and 2H, home built RF pulse electronics, and Nicolet 1080
computer system.

2. A homebuilt 13C nmr system bésed on a Bruker 270 wmagnet and probes,
with homebuilt RF equipment and Nicolet 1080 computer system.

3. A varian XL-100-15 nmr system with Nicolet & Transform Technology FT
system for 1H, 31p, 13¢, 170. This system is fully functional.

Please contact Bob Addleman, nmr superv1sor, at (812) 335-1639 if you have
any interest.
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BRUKER SPECTROSPIN (CANADA) LTD.

APPLICATIONS SPECTROSCOPIST - NMR

Bruker is seeking to employ an NMR Spectroscopist to join our
well established Canadian Applications group. As part of this
group the successful candidate will be involved daily in 'leading
edge' NMR research. Activities and interests should not be
confined to classical high resolution and solid state NMR.
Applications from candidates with additional proven expertise

in NMR imaging (MRI) and in-vivo NMR Spectroscopy (MRS) will be
viewed favourably. Participation in seminars/workshops, etc. is
also expected, as is customer instruction as part of our normal

. installation procedure.

In general, candidates should be prepared to offer a high degree
of self-motivation and demonstrate their eagerness to contribute
to the company's growth both in terms of scientific excellence
and successfully achieved sales. |
Bruker Canada is located in pleasant rural surroundings in
Milton, Ontario. Our custom built facility is equipped with
applications laboratories (200, 300 and 500 MHz spectrometers),
assembly and test facilities, repair workshops and extensive
employee amenities. Milton is within easy dlstance of

- Metropolitan Toronto and yet is very much a rural community with

ready access to such outdoor pleasures as h1k1ng, sailing,
climbing, etc. All in all, we offer an absorblng and challenging
career opportunity in outstanding surroundlngs

Interested candidates should write to:

Dr. Martin A. R. Smith
Vice President
Bruker Spectrospin (Canada) Ltd.
555 Steeles Avenue East
Milton, Ontario
L9T 1Y6

enclosing a copy of your curriculum vitae. We hope to invite
shortlisted candidates for interviews in April. The position

has a targeted starting date of May 1, 1987. In accordance with
Canadian immigration requirements, this advertisement is directed
to Canadian citizens or permanent residents. Candidates of
either sex are equally invited to apply.
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THE BOC GROUP

The BOC Group, Inc. Jan 4,1987

100 Mountain Avenue

Murray Hill, New Providence (Received 9 February 1987)
New Jersey 07974
Telephone: 201-464-8100
Tele» 219484

Cable: BOCLAB Variable Temperature Studies of Peptides

Professor B.L. Shapiro .
Department of Chemistry,

Texas A & M University,

College Station, TX 77843

.
Dear Professor Shapiro : “/JU\\JUAU th

"We are interested in using high resolution multi-nuclei NMR spectroscopy 360 K

to study molecular dynamics of anesthetic related compounds. A
combination of various NMR techniques enabled us to study the structure '
 and dynamics of both diketopiperzine ring (DKP) and side chain of cyclic
Variable temperature NMR study of this :

F 380 K

peptide, c-( Gly-Kynurenyl).

compound show a unique observation of non-equivalence of CH,, protons of
the kynureny! side chain.at elevated temperature and equivalence of these
protons at room temperature (Figure 1). This unusual behavior of protons
in the side chain, is reversible with temperature, and is interpreted in
terms of molecular dynamics!. Based on our study, We also conclude
that,i) DKP ring is planar(f= 0"), ii) no folding over of the kynureny! side
chain on the backbone (DKP ring), and iii) hydrogen bonding is observed
between carbony! and NH,, group of the kynurenyl side chain of the cyclic

peptide.

Sincerely Yours,

3.60 3.50 PPM  3.40 3.30
Ashok L. Cholli FIGURE 1

1. A.L. Cholli, A.Galdes, D.Pennino, and Z. Kosarych, to be published

Asubsidiary of The BOC Group plc

C | ‘ o

ch-2ve
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Public Health Service
C DEPARTMENT OF HEALTH & HUMAN SERVICES National Institutes of Health

Suvices,
) v,

National Institute of Diabetes and
Digestive and Kidney Diseases
Bethesdz. Maryland 20892

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

February 1, 1987
(Received |10 February 1987)

Coherence or incoherence ?
|

\
As was clearly demonstrated by Zulderweg et al.‘(l), for 2D NMR

experiments in H,0 with presaturation it is advantageous to make the
presaturation irradiation and the observe frequency phase-coherent. Since
on nearly all spectrometers decoupler and observe frequencies are derived
from two phase-locked synthesizers one would expect that setting the
decoupler and observe frequencies to identical values would be sufficient
to accomplish phase coherence. Zuiderweg and friends comment on the fact
| that this 1is not the case for the GN-500; the same}was found for our NT
spectrometers and a number of different brands. Rolf Tschudin set out to

investigate this puzzling "phase incoherence". Heré is what he found:

|
j Dear Barry:
|
|

‘ Trying to make the observe carrier frequency (SF) équal to the decoupler
! frequency (F2) generally (but not always) will produce a difference in
‘ these frequencies by a fraction of a Hz. Also, the entered frequency often
will differ from the confirmation.
For example: F2 entered 500,090,000
confirms 500,090,001
produces 500,089,998 .4
The reason appears to be the floating point arithmetic used by the program
to calculate the synthesizer frequencies. To represent the decimal digit
on a 500 MHz instrument (10 signifcant figures) requires 33 bits (plus a
‘ sign bit). The floating point package has only 29 mantissa bits plus a
i sign bit available and round-off errors will occur. To overcome the problem
without a lengthy rewrite of the program we simply disabled the 0.1 Hz
remote lines into both synthesizers. After this modification, if identical
values are entered for F2 and for SF, identical frequencies are usually
generated. Sometimes the generated frequencies still differ by exactly 1.0
Hz; this then is easily corrected by a 1 Hz change of either SF or F2.
A comparison of the spectra with and without the fix is shown in the
accompanying figure. One interesting feature in the "incoherent"
spectrum is that the wings of the H20 t;-noise appear to be regular,
or better, non-random. To understand this, one has to realize that
these wings come from magnetization generated by the decoupler field
(and are coherent with the decoupler rf). If, for e;ample, in a 1D
experiment FID'’s are acquired at 1 s intervals and the decoupler and
observe differ by 0.25 Hz, the decoupler generated‘signal will cancel
| after 4 scans. If the time between scans 1is increaﬂed to 1.33 s, the
7 decoupler generated signal will cancel after 3 scans, i.e. scan#k
remains uncanceled. Something similar occurs in a 2D experiment when
t; is incremented, i.e., the time between scans becomes longer. t;
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incrementation occurs in a regular fashion and therefore the
corresponding artifacts are regular too. Introduction of a random
delay (e.g., the random disk access time upon completion of a t;
value), long relative to the reciprocal of the frequency difference,
removes the regularity of the wings and decreases their intensity. The
better solution, however, is to synchronize the frequencies or use a
DANTE for presaturation (1).

Best wishes,

. i i P~ el

Rolf Tschudin Vladim{% Sklenéf’ Ad Bax

(1) E.R.P. Zuiderweg, K. Hallenga and E.T. Olejniczak, J. Magn. Reson.
70, 336 (1986).
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A comparison of two sections of two 2D NOE spectra recorded with and
without (top) synchronization of decoupler and observe frequencies.
The mixing times are 250 (top) and 150 ms (bottom).
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