








267-1

Prof. Dr. Gerhard Hagele , 4000 Diisseldorf, 25,10.1981

Institut fir Anorganische . UniversitatsstraBe 1
und Strukturchemie ) ' Tel. 0211-311-2288

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

Texas 77843

U.S.A.

Dear Professor Shapiro!

Our recent interests were concentrated towards NMR properties
of chiral organo phosphorus compounds., Comparing derivatives of
the type

Y Y

' Il i
Xe—CH,=—CH, ? Z X CH,,~—CH, f Z

| K R

[aB] ,x <—Spinsystems—s ABCDX

we found, that chirality strongly influences resonancefrequencies
and less the coupling donstants of -CH2-CH2-P- units. e.g.:

We took 400 MHz 1H NMR spectra of excellent resolution using
the new Superconspéctrometer WM400 for a test on the ABCDX system
of ClCOCHZCHéP(O)(CHB)Cl, 30% v/v in CDClB. This 400 MHz ABCDX
analysis led into a perfect trap of ambiguity. Both data sets
(1) and (2) from table 1 give rise to practically identical
proton and phosphorus NMR simulations! Only by comparison with
90 MHz 'H and 'H{?'P} ¥MR spectra, date sets (3) and (4), the
most likely solution to that ABCDX problem could be achieved.

So let us conclude "it is good to have an excellent NMR

spectrometer but it is better to have two™"!

Modaod Cpelboct Gahaoflapls Yok Gbeve, vl

Michael Engelhardt, Gerhard H&dgele Horst Schneiders

Key word: Spectral ambiguities in‘High Field NMR Spectra

o






BLUE HEN NMR COMPLEX

CHEMISTRY DEPARTMENT
UNIVERSITY OF DELAWARE
NEWARK, DELAWARE 19711

(302) 738-1150

October 30, 1980

Dr. B. L. Shapiro

TAMU NMR

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

Title: Calculation of powder pattern lineshapes
Dear Barry:

Siderer and Luz (J. Mag. Res. 37 499 (1980)) have published a useful
formula for the calculation of axially symmetric powder patterns with a single
Lorentzian broadening factor. We have programmed this calculation for a TI 59
Programmable Calculator and will provide copies of the program upon request.
It will calculate shift anisotropy patterns (8 sec. per point), and plot them
if the PC 100 printer is used.

For estimating the parameters to be used the following rules of thumb are
helpful:

(1) The maximum intensity point © max 2 0L + A|2 where A-is the line-
broadening factor.

If o is the position of 1/2 maximum height on the sharp edge, then

/2 1
bvfo max 1/2}
(3) The intensity at d; is at 887 maximum on the sharp edge of the peak.

These rules are empirical and have been tested for A/Iq” - qL| between
0.4% and 10%. They have an obvious redundancy which is useful as a check.

OQur program will also calculate intensities of Pake doublets due to dipolar
or quadrupolar (I=1) couplings; these take 16 sec./point.

We have found this program to be most useful for "quick fits" to observed
spectra and as a source of input data to a more sophisticated computer line-
fitting program.

Sincerely,

re

J pﬁ H. Noggle

Geok

Cecil R. Dybowski

tr






BRUKER N\

For information on NMR and EPR |
instrumentation and accessories
your prime source
is the nearest Bruker office:

Bruker Instruments, Inc. (

Manning Park, Billerica, MA 01821
- (617) 667-9580

201 San Antonio Circle, Suite 152
Mountain View, CA 94040
(415) 941-3804 .. . -

539 Beall Ave., Rockville, MD 20850
(301) 762-4440

1603 Darwin Court, Wheaton, IL 60187
(312) 668-4441

' Call or mail this coupon to the nearest Bruker office.

i:_......000.0.'............OOO..O...OOO.......OOOO'.

Please send me more information on the new DISNMR

The information is needed for future planning [} . for purchase after 6 months [}
for immediate purchase []  Please have your specialist contact me [
My telephone numberis: () '

I am also interested in NMR systems [0 My field of application is:

Name:

Institute/Company:

Address:
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THE PROCTER & GAMBLE COMPANY

by 150 Hz due to coupling to the directly bonded C-13 nucleus. Inside-outside
distributions of the ao- and B-DSL, as shown in the figure, are identical. The
fi(CH.)_ linewidths exhibit similar temperature behavior (not shown),
indiéaéing complete miscibility of the two components and the absence of a
phase separation. '

Please credit this letter to Dr. J. P. Yesinowski's account.
Sincérely,

THE PROCTER & GAMBLE COMPANY
Research & Development Department

. 1 g c
[ér‘—ﬂu/é N (?‘6"1"”

-~"Fouad Ezra
513-977-2485
L A. J. Slotboom, H. M., Verkleij and G. H. DeHaas, Chem. Phys. Lipids, j15
295 (1973).

2 A. L. Larrabee, Biochemistry, 18, 3321 (1979).
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY ¢ DAVIS * IRVINLE * 1LOS ANGELES « RIVERSIDE * SAN DIFEGO * SAN FRANCISCO SANTA BARBARA * SANTA CRUZ

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

November 1, 1980

Professor B.L. Shapiro
Department of Chemistry

Texas A and M University
College Station, Texas 77843

Dear Dr. Shapiro:

FINE STRUCTURE OF PHOSPHOLIPID o~METHYLENE PROTONS IN MIXED MICELLES USING
RESOLUTION ENHANCEMENT TECHNIQUES

Our laboratory has been using NMR to study the structure, conformation,
and packing of pho?pho11pids in mixed micelles with detergents and other membrane
models (1,2). H-NMR examination of the a-methylene protons on the two fatty
acid cha1ns of phosphat1dy1cho11ne (PC) in mixed micelles with the nonionic
surfactant Triton X-100 revealed distinct peaks for the sn-1 and sn-2 fatty acid
chains (about 0.1 ppm shift) suggesting that they are non- n-equivalent (3). With
synthetic PC containing short fatty acid chains in Triton micelles and for Tong
chain PC in ionic micelles, an AB quartet was detected for the a-methylene protons
of the sn-2 chain when the g-methylene protons were decoupled. This suggested
that the two protons were non-equivalent for the phospholipid in mixed micelles (4}7’
The sn-1 protons were observed as a singlet under similar conditions. Both the
large chemical shift difference between the sn-1 and sn-2 protons and the AB
quartet were attributed to the mixed micelle structure, since monomeric phospholipids
gave a much smaller shift difference and did not show an AB quartet under any
circumstances (4). However, with long chain phospholipids in Triton micelles, we
were not able to detect the quartet structure even at 360 MHz probab]y due to the
broader Tlines in that structure. We have now used an exponential sine multiplication
enhancement technique (5) with PC in Triton micelles and can observe the AB quartet
structure as illustrated in the Figure.

The spectra were obtained on a Bruker 360 MHz NMR spectrometer equipped with
quadrature phase detection and a 1180 FT Nicolet system at the Stanford NMR
~ Laboratory. For enhancement, the following procedure was used: i) The FT of the
original FID was calculated and then a classical phase correction was performed.
ii) The dispersion part of the signal was obtained by changing the block and
starting address. 1iii) The dispersion spectrum was saved and subtracted from

1. Dennis, E.A., Ribeiro, A.A., Roberts, M.F., and Robson, R.J. (1979) in
Solution Chem1stry of Surfactants (K.L. Mittal, Ed.) Plenum, New York,

pp. 175-194,
Ribeiro, A.A., and Dennis, E.A. (1975) Biochemistry 14, 3746. e
Roberts, M.F., and Dennis, E.A. (1977) J. Am. Chem. Soc. 99, 6142. i

Roberts, M.F., Bothner-By, A.A., and Dennis, E.A. (1978) Biochemistry 17, 935.
Clin, B., de Bony, J., Lalanne, P., Biais, J., Lemanceau, B. (1979) J. Magn.
Res. 33, 457.

[S2 R ~ WIS IV ]
P






267-11

Department of Chemistry The Florida State University

Tallahassee, Florida 32306

(A

AL

November 12, 1980

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

POSTDOCTORAL OPENINGS IN PHYSICAL CHEMISTRY-NMR, ORGANIC CHEMISTRY-NMR

Dear Barry:

I expect to have two postdoctoral research positions (salaries $12,000 to
14,000 plus extensive benefits, depending on experience) available in my group
shortly after my move to Syracuse University this coming summer. (A start
after September 1, 1981 is preferred.) The new Syracuse University NMR
Laboratory will operate two fully multinuclear widebore supercon nmr spec-
trometer systems as well as three low field spectrometers. The Laboratory
will also operate with our WARPATH computer network, giving us unique and
powerful software capabilities.

The two position descriptions follow:

(1) ORGANIC or BIOINORGANIC CHEMIST, '"!SN AND MULTI-NUCLEI NMR ELUCIDA-
TION OF METAL ION INTERACTIONS WITH NUCLEOTIDES". Some synthesis,
mostly !SN, 3!p, !3C, and metal ion nmr studies, including chemical
shift and spin relaxation measurements. We are learning about the
specific base-binding process using both paramagnetic metal ions such
as Mn?* (nmr spin labeling) and diamagnetic metal ions such as !!3cd,
other spin % nuclides, and also quadrupolar metal ioms.

(2) PHYSICAL CHEMIST, "THEORETICAL AND EXPERIMENTAL STUDIES OF THE CONFOR-
MATIONAL DYNAMICS OF DOUBLE AND SINGLE STRANDED DNA MOLECULES'. We
are currently obtaining an extensive !3C nmr data set on carefully
prepared native and denatured DNA samples. These data, obtained at
dispersed magnetic fields (37.7 MHz - 100.6 MHz for !3C) include
linewidths, T,s and NOEs, all functions of the overall and internal
conformational dynamics of the DNA molecule. This project is a

.f’)
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collaboration with Randolph L. Rill (biochemist, Florida State
University) and Bob London (physical chemist, Los Alamos National
Laboratory). The postdoctoral researcher will direct primary
attention to the theoretical side of the project, but experimental
work can be included. Programming experience in Fortran would be
asset.

I anticipate filling these two positions before spring and urge candi-
dates to write to me and have two letters of recommendation forwarded to me
separately. I will be pleased to provide detailed information on these and
other projects under way in my group. Incidentally, I should point out that
Syracuse is a city of ca. 300,000 in central New York state. Living costs
in the community are quite moderate and while I cannot promise as much sun
as in Florida, winter skiing is very convenient.

Yours singerely,

—" Geothe C| [Levy
Professo
GCL/1h : N . ) %}ﬁ
/ £s. T éﬁﬁf u&zi d/vuAH&J‘fﬁL4—)u0yn)?V. igtuiﬁﬁi45£kﬁg /Qﬂﬁ@1 .
FACULTE DES SCIENCES NANTES, le 17.11.80

Université de Nantes - UER DE CHIMIE

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

Dr. B.L. SHAPIRO
TEXAS A.M., UNIVERSITY
. . 1 College of Science
WANTED : Ancient Probe for HA 100 or XL 100 College Station

TEXAS 77843 USA

Dear Barry,

We are interested in buying a second hand probe from a Varian
narrow gap HA 100 or XL 100-12 spectrometer. We should 1ike to have a V4405
probe for W observation, IH decoupling, deuterium lock and variable tempe-
rature experiment. Any equivalent probe or insert would be suitable. Anyone
interested in selling such equipment is requested to contact :

Dr. G.J. MARTIN
Faculté des Sciences
Université de NANTES
(F) 44072 NANTES CEDEX

With best regards, Z/ éLUJI_bLlebk}v~

Yours sincerely.

G.J. MARTIN

Téléphone (40) 74.50.70 - 2, rue de la Houssiniére - 44072 NANTES-CEDEX (FRANCE)
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Prof. Dr. R. Kosfeld Duisburg, 21.10.1980

UNIVERSITAT DUISBURG (GH)
Fachbereich 6 - Chemie
Fachgebiet Physikalische Chemie
BismarckstrafRe 90

D-4100 Duisburg 1

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

USA

Subject: Separation of absorption / dispersion mixed NMR spectra into pure
absorption mode and pure dispersion mode

Dear Barry,

we have tried to separate mixed NMR spectra into pure absorption mode and
pure dispersion mode without using Hilbert Transformation. The separation

is based upon the symmetry properties of the pure modes. The even part of

the mixed spectrum is related to absorption and the odd one to dispersion.

We have tested the separation in the case of simulated spectra (one example,
see figure 1). Then we have applied the method to real spectra (see figure 2).

You can see, that one advantage of this procedure is to get both pure modes
of an NMR signal by measuring only one spectrum (one can use it for "DISPA"
plots). Another application is an "off-1line phase correction" of spectra with
small phase errors. We have done it for NMR-Wideline spectra. You can see the
result in figure 3. The "Second Moment" versus temperature shows a steadier
behaviour in the case with additional separation than in the case without
separation.

Diffuculties arise from finding the point of symmetry. There are two possible
ways.
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INSHTUTE(W‘CHEMJCALPROCESSFUNDAMENTALS

CZECHOSLOVAK ACADEMY OF SCIENCE
165 02 PRAHA 6 - SUCHDOL

Professor . November 10, 1980
Bernard L. Shapiro 3428/80
Department of Chemistry

Texas A & M University

College Station

Texas 77843

USA

\

re.: Silicon-29 Sensitivity to Ring Size in Trimethylsiloxy
Substituted Cycloalkenes

Dear Barry,
After too many (though fruitful) years in which we could

2951 work only through collaboration with.better equip-

‘do our
ped laboratories, we have finally got our share of a modern
spectrometer. While getting acquainted with a XL - 200 we inve-
stigated a series of cis-1,2-bis(trimethylsiloxy)cycloalkenes-1
prepared by Prof. Hrndiar s group at Bratislava. The results
(see Fig.) show again a considerable sensitivity of 6(2981) in
Me3SiO— to substitueﬁt effects, this time to its ring size.

I hope that this contribution will reinstate our lab on

your mailing list.

With the best regards,

Sincerely yours,

Schraml

| I

/ ' H. MQBSiO”ﬁ\\
¥ < : (CH,)
8, 1 Megsio-c~ 27"

¥
~
I

20 R NS ;4
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VRIJE UNIVERSITEIT

/ ~ ' VAKGROEP FYSISCHE CHEMIE
Y, SUBFACULTEIT DER SCHEIX UNDE

1081 hv amsterdam
de boelelaan 1083
telefoon 020 - 548

Amsterdam, 1 november 1980.

Professor B.L. Shapiro,
Department of Chemistry,
Texas A & M University,
College Station, TX T77843.
U.S.A.

Dear Professor Shapiro,

The 1U'N quadrupolar coupling constant of nitrobenzene-ds

in mixtures with benzene and acetonitrile.

Quadrupolar electric field effects in NMR spedtra have been studied in our

laboratory recently by using a WH-180 WB Bruker NMR spectrdmeter, operating at

an 1U'N frequency of 12.98 MHz and a 2H frequency of 27.64 MHz (Hb = 4.2 Tesla).

The electric field cell which contains the sample is described elsewhere [11].
The applied electric fields range up to 107 \ m—1.
The electric field causes polar molecules in the liquid sample to align.

Quadrupolar interactions then become visible as splittings of the line: in the

NMR spectrum. The magnitude of the line splitting for the 1U'N and Zprra nu-
clei in nitrobenzene-d5 is
. 2 2 1 » -
Av=§2'(qu/h)<% oS -5 > g (1)

" in which e2qQ/h is the quadrupolar coupling constant (q.c.c.) and 4 is the an-

gle between the dipole moment u of the molecule and the applied electr:ic field

E. The term % 0032 8 - 1§ > g is the alignment of the molecules; the I>r‘acket_s_

denote an averagingvover the molecular tumbling.

At a given field strength E, and consequently at a given molecular align-

ment, it follows from (1) that
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3 14 2
Av (1 N)/ Av (2Hpara) = q.c.c. { N)/q.c.c. (TH) (2)

As the 2H g.c.c. is known to be 180 + 10 kHz [2,3] one is able to deduce the
1uN g.c.c. from the ratio of the 1uN and 2Hpara line splittings measured at one
and the same electric field.

Measurements were carried out on mixtures of nitrobenzene-d5 with benzene
and acetonitrile at conceﬁtrations ranging from 100 to 23 mole % nitrobenzene.
As far as can be concluded now, the 1MN q.c.c. of nitrobenzene-d5 appears to be
approximately constant, within experimental error, over the whole concentration
range in both solvents. For pure nitrobenzene the q.c.c. (1uN) / qg.c.c. (2H)
ratio equals 7.9 + 0.2; for nitrobenzene/benzene mixtures this value is 7.94 +
0.08 and for nitrobenzene/ acetonitrile mixtures 7.99 + 0.07. So the 1uN gq.c.c.
is found to be respgctively 1.42 + 0.12, 1.43 + 0.09 and 1.44 + 0.09 MHz,

We conclude that the electric field gradient of an 1”N nucleus in nitroben-
zene 1is not affected when surrounding nitrobenzene molecules are replaced by
benzene or acetonitrile.

Further measurements will be carried out tovdetermine all tensor components
of the N q.c.c. of the nitro-group by comparison of 1uN and 2H line splitting
data of nitrobenzene-d5 and meta—dinitrobehzene-du dissolved in benzene.

References:

[1] Plantenga T.M., Ruessink B.H. and Maclean C., Chem. Phys; 48 (1980) 359

(2] Wei I.Y. and Fung B.M., J. Chem. Phys., 52 (1970) 4917

{31 Jacobsen, J.P. and Schaumberg, K., J. Magn. Reson., 28 (1977) 1

yours sincerely

/__‘_:_;_/.:./;). J———

Oﬂwﬁﬂ =y 9 é Cyd

/'_ +
MaclLean, C., Plantenga, T.M., Bulsink, H.
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UﬂiverSity Of Durham Department of Chemistry

Science LaBoratories, South Road, Durham, DH1 3LE
Telephone: Durham 64971 (STD cocle 0385)

3rd November, 1980,

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

Texas 77843,

U.S.A.

Dear Barry, 5
Unexpected JF,F coupling

We have studied through-space F,F coupling constants for many
years and recently came across another situation in which 53 was
evident. In collaboration with our colleague, Gerald Brooke e attempted
to confirm the tricyclic structure of 1 by a decarboxylation. Unexpectedly

two HF units were lost yielding CleSH; (3), a 1-substituted naphthalene:
i |
F HF F F
F
Y
F
Fg
FoON

=
lw

A large 45 Hz F,F coupling shown by 3 can only be attributed to the
F8,FA interaction and the molecule can be drawn with F8 and FA close together,
The o~ fluoro vinyl group in 3 is constrained by conjugation to a position of
approximate planarity and, so far, only one rotational isomer has beer: found,.
We can compare our JF,F with literature values for related situatiomns,

7\

N

+36 Hz

167 H=z

Interestingly, there are very small downfield shifts of the fluorine
nuclei associated with these steric effeets and this appears to be ty)jical
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of these fluorocarbons. Sometimes the steric interactions cause large

g downfield shifts, or large through-space coupling constants, but rarely
do the averaged effects lead to both observations,
Yours sincerely,
Ray Matthews A, Royston
OF THE CITY UNIVERSITY OF NEW YORK | 695 PARK AVENUE, NEW YORK, N.Y. 10021 | DEPARTMENT OF CHEMISTRY
November 18, 1980.
(212} 570-5666
Dr. Barry Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Dear Barry:

Title: Perkin-Elmer R-24A NMR spectrometer for sale.

‘We wish to sell the above instrument, which is equipped with
a scope monitor and a lock-decoupler accessory. The spectro-
meter is about six years old and needs some minor servicing.
Its sensitivity exceeds specification, and it is useful for
instruction and for routine proton nmr determination.

Any reasonable offer will be considered. Interested parties

may contact me at the above number, or Mr. John Potter at
212-570-5832.

Sincerely yours,
Robert L. Lichter
Professor & Chairman

RLL/ra
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GESELLSCHAFT ZUR FORDERUNG DER SPEKTROCHEMIE
UND ANGEWANDTEN SPEKTROSKOPIE E. V.

INSTITUT FUR SPEKTROCHEMIE

Postanschrift: Institut fir Spektrochemle, Postlach 778, 4600 Dortmund 1 R )
\/‘
To
Professor B.L. Shapiro
Chemistry Department
Texas A & M University
College Station
Texas 77843 - USA
L . Bunsen-Kirchhoff-StraBe 11
(Abzwelg ArdeystraBe)
Fernruf (0231) 129001-04
Ihre Zeichen thre Nachricht vom Unsere Zelchen 4600 DORTMUND 1,
Jab /Mas. 30.10. 1980
Betroffi: Re: Kineties of Ring—Chain Tautomerism of
Tetrahydropyranole
Dear Professor Shapiro,
The cyclic half-acetale tetrahydropyranole exists in equilibrium with the open-—
chain aldehyde 5-hydroxypentanale 1).
{
N
1
S

0" OH 0 0
| H

The position of the equilibrium depends on the temperature. The mutual exchange
- a pseudo-first order reaction - 1is catalysed by protons and the rate of exchange
is pH- and temperature-dependent. The kinetics of this process can be studied

using DNMR.

In aqueous solutions the cyclic form predominates, (at 25° ¢ : 96.3%; at 80° ¢ :
81.1%Z). The exchange at 25° C and pH 7 is slow in relation to the NMR time scale,

and consequently, the noise—decoupled 13C—NMR—spectrum shows sharp signals not only

of tetrahydropyranole but also of 5-hydroxypentanale. Increasing the H+—concentration

causes fastening of the exchange rate and broadening of the NMR-signals.

Bankkonto: Dresdner Bank AG Dortmund Kto. Inst. {. Spektrochemie (BLZ 44080050) 1066079 Bahnstation: Dortmund-Hbf.

ird
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Experiment Simulation

k] = 70 + 3 sec”! &"

MMM o

{ | I

— {
100 80 60 40 20

IIBC*NMR—spectrum of tetrahydropyranol in H,O at 47.4° C and pH 1.0

2

e

1

K k., in sec”
T in °C AL .
by experiment by simulation

32,6 23.9 20 + 5
38.7 . 18.9 30 5
47.4 13.2 - 70 = 3
- 57.5 9.2 115 + 3
64;7 7.0 200 * 10
78.8 4.3 400 * 20
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EIDG. TECHNISCHE HOCHSCHULE CH-8006 Zarieh, OCt.30, 1980
-~ ZURICH Universitatstrasse 22

, Tel. (01) 326211
Laboratorium

flir Physikalische Chemie
Prof. Dr. R. R. Ernst

RIER/mii
Prof. B... S hapiro

Department of Chemistry

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

POSTDOCTORAL POSITION AVAILABLE FOR NMR SPECTROSCOPIST

Dear Barry,

For the continuation of an interdisciplinary research
project on the application of novel NMR techniques to bio-
molecules, including two-dimensional spectroscopy and Over-
hauser effects, we are looking for a

NMR SPECTROSCOPIST

with a broad background and interest in NMR methodology and
bioclogical applications of magnetic resonance.

The desired starting date is August to September 1981.
The initial employment would last for one full year, but it
is renewable. The salary will be equivalent to that of an
Assistant I according to ETH regulations.

Inquiries should be sent to

Prof. R.R. Ernst Prof. Kurt Wlithrich
Laboratorium fiir Institut fiir Molekularbiologie
Physikalische Chemie und Biophysik

ETH~Zentrum ETH-HOnggerberg

8092 Zirich, Switzerland 8093 Ziirich, Switzerland

Sincerely yours,

Voidot ot

Richard R. Ernst ‘ Kurt Wiithrich
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TITLE: THE EFFECT OF THE ORIENTATION OF THE TERMI S
UPON VICINAL CARBON-CARBON COUPLINGS MINAL SUBSTITUENT
November 18, 1980

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

Some years ago the dihedral angle relationship was established for D°"“%¥J;‘as
carbon-carbon couplings, whereby vicinal carbon-carbon couplings depended _
upon the dihedral ang]e in a fashion ang]ogoug to that for proton-proton Depﬂ}me“‘
couplings (i.e., maximum J(CC) at ¢ = 0", 180" ). However, carbon-carbon Chemistry

couplings have complicating features not encountered w1th proton-proton
couplings. One such feature is the effect of the orientation of a terminal
substituent on J(CC)). Accordingly, in the linkage C-C-C-C-X, the value of
the vicinal J(CC) may vary depending upon the geometry of the substituent X
with respect to the carbon framework. Theoretical calculations! suggest that
the effect of the substituent is greatest with the carbon framework cis (1),
which might be expected intuitively since the substituent in this conformation
may be close to the coupling carbon. This calculations further suggest that
in this conformation of C-C-C-C the value of J(CC) should be much greater

when the substituent is transoid (2) than when it is cisoid (3).

c—C C—C C—C_
¢ o Ne—x " N\¢

1 | 2 3

We have found some examp]es which may bear out this prediction. In the
cyclopropane series 4-6, the cis vicinal coupling steadily decreases as the
carbinol carbon becomes more highly substituted (with methyl groups), thereby
populating more heavily those conformations wherein the hydroxyl group is
directed more nearly towards the coupling carbon. The data of compounds 4-6
were obtained by the gracious assistance of Mike Barfield and Steve Walter
at the University of Arizona.

CHy f E CHsA\ CHA
3

CH CH,0H CH /ﬂCH-CH

3 o
R 540y © RS, 2.907 N

|
|on
[[=))

Sincerely,
&N‘
L. Marshall

IM. Barfield et al., J. Amer. Chem. Soc., 98, 6253 (1976).

N.T. Box 5068 « AC 817-788-2713
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'National Institute for Medical Research
: The Ridgeway, Mill Hill
London NW7 1AA

telegrams Natinmed LondonNW7
telex 922666 (MRCNAT G)

ical C il
Medical Research Counci telophone 01-959 3666

reference 13th November 1980

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

Dear Professor Shapiro,

31P nmr detection of two conformations of an enzyme-ligand complex

In our work on dihydrofolate reductase, 31P nmr has proved most useful for
studying coenzyme binding (1,2). The 31P resonances of the two pyrophosphate
phosphorus nuclei .have very similar chemical shifts in the free coenzyme, but
the shift difference is increased on binding so that two doublets (ZJPP v 20 Hz)
can be clearly resolved, as shown in the Figure for the enzyme-NADP*-
methotrexate complex.

However, if the antibacterial drug trimethoprim is used in place of methotrexate
the 31P spectrum becomes more complicated (see Figure). It consists of four
doublets, one at -12.9 ppm (doublet splitting ill-resolved in this spectrum),

two at -14.9 ppm and one at -16.4 ppm. This complex appears to exist in two
slowly interconverting conformations present in approximately equal amounts. One
corresponds to that seen for the enzyme-methotrexate-NADP* complex (conformation I)
and the other to that seen for the enzyme-trimethoprim-thioNADP+ complex
{conformation II). The two conformations differ in the conformation of the bound
coenzyme, as indicated by differences in 3Jpy (ZJ31P-0-C51-HA,B = 13 Hz and < 5 Hz
for the two signals of conformation I (cf. ref.l), and < 5 Hz, < 5 Hz for
conformation II) and 2Jpp ( ~ 20 Hz for I, ~ 11 Hz for II). In addition there

are large differences in the nicotinamide proton chemical shifts, and smaller
differences in the resonances of two histidine and two tryptophan residues of the
protein for the two conformations.

To understand the structure-activity relationships of trimethoprim analogues, it
is important to know which of these two conformations is preferred in each case,
and 31P nmr appears to provide a particularly simple method of obtaining this

information.
Yours sincerely,
(donkse Do
oSt ds oMz gy
G.C.K. Roberts i J. Feene
o, Bded (X S0l
E.I. Hyde . B. Birdsall A. Gronenborn.
References:

(1) Feeney, Birdsall, Roberts § Burgen (1975) Nature, 257, 564.
{2) Hyde, Birdsall, Roberts, Feeney § Burgen (1980) Biochemistry, 19



o ADP 4+ MTX

TNADP+TMP ' |

-10 ppm -15

Figure. Pyrophosphate region of the 'lH—decoupled 40.5 MHz 31P spectra of the
complexes of dihydrofolate reductase with NADP+ and methotrexate (top), NADP*
and trimethoprim (centre) and thioNADP* and trimethoprim (bottom).

Samples consisted of 1.4 ml of approximately 1 mM enzyme. Spectra were
obtained on a Varian XL-100 in the block averaging mode, averaging 300-500
blocks of 200 transients. Chemical shifts are relative to external inoragnic
phosphate, pH 8, upfield shifts negative.
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Fit _of self-association data of DNA intercalating drug determined by
I WMR using pocket-caleulator HP 67 or desk-calculator HP 85.

Dear Professor Shapiro,

Numerous aromatic drugs (acridine, actinomycin, ethidium bromide, ellipti-
cine...) are DNA intercalating agents. Due to the large shielding of aromatic
protons resulting from the intercalation of the drug between adjacent base
pairs, NMR is well suited to study the geometry and thermodynamic parameters
of such complexes in aqueous solution. However the chemical shifts of the
protons of the free intercalating agent are usually concentration dependent.
Therefore a detailed analysis of drug-DNA interactions requires a preliminary

self-association study of the drug.

Assuming the formation of stacked n-mers, informations can be obtained about
the equilibrium constant and the geometry of the self-association complex
with the following simplifications, i) no cooperativity, ii) additivity

of the magnetic anisotropy, iii) shielding effect only from the nearest
neighbours (1). Straighforward calculations lead to : '

§ =8, + (84 - 6,) (2KB + 1 - \[ZKB+T) / KB I

where : K is the self-association constant
B is the total drug concentration
S and 64 are respectively the monomer and the dimer chemical shifts.

ceed

4, AVENUE DE L'OBSERVATOIRE. 73270 PARIS CEDEX 068 - TEL. 326.286.80
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K, 84 and 6, are unknown. Linearization of I can be achieved giving 1II .

/am - s K
\/ =\ [—— (258 - (5,-5) ) 11

When Gm can be accurately determined (Bi—a-O) IT can be graphically solved.
Unfortunately the sensitivity range of “H NMR in water (minimal concentration
~ b. 10-5M) prevents such an extrapolation of 6 for K> 500 TM 1. In this
case two different ways for numerically so1v1ng of I or II have been
developped in our laboratory.

The first one uses a trial and reject method associated with a Tinear least
square regression of II. This method considers an initial approximation Gm
as a starting base and makes an explorating upward move from it. Then it
chooses the value which Teads to the greatest correlation coefficient and
determines the other parameters by linear regression. This approach has been
developped on a HP 67 calculator (140 steps used allowing a maximum of 8 data
points). This program has been translated for HP 85 calculator allowing fit
on 20 data points and direct plot of experimental and theoretical curves.

The second one uses a general non Tinear optimization program (Newton method)
already developped for other NMR apph‘cations(T1 fitting) (2,3). This program
developped on HP 85 desk calculator (16 K, matrix rom) uses 3 different sets
of initial values (in order to prevent local minima of the least-squaresobjec-
tive function) and a maximum of 20 data points. Approximate estimation of
standard deviation and of confidence intervals of the parameters are given on
the analogy of linear models.

Sincerely yours ; '
_— M %f"‘“ 7> */(9”

‘ﬁl Delbarre P. Laugaa D. Marion B.P. Roques

References

1. J.L. Dimicoli and C. Helene, J. Amer. Chem. Soc. 95 (1973), 1036.
2. D.W. Marquardt, Chem. Eng. Progr.55 (1959), 65.

3. W.H. Swann, FEBS Lett.2 (1969) S.39.
4

A. Delbarre, B.P. Roques, J.B. Le Pecq, J.Y. Lallemand and N. Dat Xuong,
Biophys. Chem. 4 (1976), 275.






UNIVERSITY COLLEGE OF SWANSEA

Department of Chemistry \

SINGLETON PARK SWANSEA SA2 8PP
UNITED KINGDOM
TEL SWANSEA (0792) 25678

J. H. Pumcl! MLA,, Ph.D., Sc.D., C.Chem., F.R.I.C.
- Professor of Physical Chemistry and
Head of Department.

A. Pelter Ph.D., D.Sc., D.C.C., C.Chem., F.R...C.
Protessor of Organic Chemistry.

J. H. Beynon, D.Sc., C. Chem., F.Inst.P., F.R.LC.
F.R.S.

Royal Society Research Professor.

Qur Ref. JMW/bei. 5th November, 1980.

Professor B. L. Shapiro,

Department of Chemistry,

Texas A and M University,
College Station,

Texas 77843,

U.S.A.

Dear Professor Shapiro,

Tautomerism in ribose anilides, and maintenance of magnet cooling systems.

The tautomerism of the monosaccharides and various derivatives such as ‘
oximes, hydrazones and glycosylamines is a fascinating subject. Consider N
for example the fact that crystalline D-glucose oxime has the B-pyranose
structure but in an aqueous solution the acyclic syn form predominates.

In contrast D-arabinose oxime exists in the acyclic anti form in the solid

state while the acyclic syn form predominates in solution (ref.l). Glycosylamines

are well known for their tendency to isomerise in solution and their

identification is not always straightforward. We have examined the two '"anilides"

of D-ribose (N-phenyl-D-ribosylamine); derivative A, m.p. 126-7°, [a]go + 178°

(pyridine), and the more common derivative B (a hemihydrate), m.p. 113-5°

o] 20
D

are used for the preparation (Ref. 2). Pyranose, furanose and acyclic imine

+ 60° (pyridine). Derivative A is obtained when anhydrous conditions

structures have bLeen suggested in the past for these derivatives. For those

of us who do not have facilities for high resolution n.m.r. of solids,
investigating such compounds requires the use of solvents in which

isomerisation is very slow. Such solvents include dimethylsulphoxidec,
NN-dimethylformamide and pyridine, and the data given below refer to pyridine-d5

sol.tions.

P.m.r. measurements at 100 MHz show that A is the a-pyranosylamine (1)

characterised by a broadened doublet at 5.2 & for the anomeric proton



A
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(JHCNH = 8.5 Hz, Wh . 2 Hz) and a multiplet at 3.7 & for the shielded axial

proton at C-5. B is a mixture of the o- and B-pyranosylamines, the B-anomeric

proton resonating at 5.45 § (J1,2 = 8 Hz); the anomeric proton of the a-anomer
= 2.5 Hz) after D

constituent was a sharp doublet (J 0 exchange.

1,2 2
220 MHz spectra gave the following data; for the a-anomer, J1 2 ~ 2.5 Hz

{(not resolved) J < 1Hz, J = 2 Hz, J = 11 Hz); for the

4,5eq 4,5ax 5ax,5eq

B-anomer, 8 Hz; multiplets for the remaining pyranose ring protons

J1,2

were broad and overlapping. The a- and B-pyranosylamines are in the 1C4

and 4C1 conformations respectively (1 and 2).

NHPh HO -0
| NHPh

OH
Ho ©H OH OH

1 2
The 13C n.m.r. spectra confirmed that 1 and 2 were pyranose and not
furanose derivatives. We hope to exclude the possibility that derivative

B is a different tautomer which isomerises to a mixture of 1 and 2 very

rapidly (in less than 2 minutes) by high resolution n.m.r. of the solid.

Finally I would like to solicit advice concerning the maintenance of the
magnet cooling system on our Varian XL 100 spectrometer. We are
concerned about an increase in pressure (from 34 to 40 1b/sq.in) which has
occurred in the internal water circuit over the last 12 months after only
a small increase during the previous five years. We have received
conflicting advice on flushing with oakite. Your readers'_experiences

would be of great interest to us.

May this contribution sustain J.M.W's subscription, recently taken over

from Claude Haigh.

Yours sincerely,
Mde Whigam.

J. M., Williams. . G. P, Ellis (U.W.I.S.T.,Cardiff)

References
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November 14, 1980

Professor Bernard Shapiro
TAMUNMR Newsletter
Department of Chemistry
Texas A. & M. University
College Station, TX 77843

"Field Shimming on Biological Samples:
A Broadband Lock Accessory"

Dear Dr. Shapiro:

Among the problems one encounters with "high resolution" NMR studies
of perfused organs is the very practical one of field shimming. A common
technique is to simply shim on a deuterated solvent sample and then try
to position the biological sample within a sample tube such that it sits
within the region of best homogeneity. This means that in going from one
"sample" to the next, positioning the organ in an identical manner is
essential. This is not always possible, however.

The ubiquity of water protons in living tissues make the use of a
proton shimming signal very attractive. Such a system based upon a
broadband lock accessory has been extremely helpful in 31P NMR studies
of perfused hearts both for conventional probe work and surface coil
experiments. In these cases, the proton signals from the tissue water
are used for obtaining the best field homogeneity. Furthermore, because
of the strength of the proton signal, it is not necessary to employ a
coil system with an impedance match at the proton resonance frequency.
Hence, the "x" nucleus observe coils will work in most cases.

The broadband Tock circu1t shown in_Figure 1 has proved an invaluable
asset in obtaining optimum results for 31p NMR studies of perfused hearts.
The first design for this circuit was given to me by Dr. Craig Bradley.

The addition of the tunable bandpass filter on the output of the unit

allows the removal of the unwanted upper or Tower mixing sideband and
improves the performance of the lock unit considerably. Obviously a fixed
highpass or bandpass element could be used but will then 1imit the lock
accessory to a single frequency. In its present form, the lock unit can

be used to provide a spectrometer lock for any nucleus having sufficient
sensitivity. The frequency of the synthesizer is set to produce the desired
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lock frequency upon mixing with the fixed deuterium lock frequency of the
spectrometer. The synthesizer should be synchronized to the spectrometer's
main LO clock for the best stability.

Any readers wanting further details can contact me.

Sincerely

Fop

Ray L. Nunnally

{srmubnn H L°CK} TUNABLE| jEyscpn
CHAUNEL RF BAND PASS 3 VE ‘75/H0
FILTER
MIXER ® Q
+-I5 (L'.P‘—D)
SYNTHESLIZEA POWER DIRECT Eon AL
LY [SPLTTTER coupLER '75?“““>
- PeRT
Sul™ .
PoRT
’ MIXER <i$ﬂ
‘ +15
OWT
DEMODULATED R F _
To LOCK AMP/ RELETVER
® = Avantek GPD 40z Mini-Circuit Labs:
- mixer: SRA-1
= Avantek GPD 401 - power splitter: PSC-2

- directional
coupler : PDC~10-1

FIGURE 1
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_A100-y€ar gtart on tomgrrow”
November 11, 1980

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

Dear Professor Shapiro:
Re: An Eclectic Wide Bore 200 MHz Spectrometer

We have recently completed the construction of a wide-bore 200 MHz spectrometer
with multinuclear and solid state capability. The system is built around an
Oxford Instruments 98 mm magnet. We are using a Nicolet 1180 data system
including a 293B pulse programmer and r.f. electronics of our own design.

Shim coils and multinuclear probes were furnished by Dr. Craig Bradley of
Cryomagnet Systems. The probes cover octave ranges i.e., 5-10 MHz, 10-20 MHz,
20-40 MHz and 40-80 MHz. The 40-80 MHz probe can accommodate 20 mm tubes, the
lTower frequency probes can take 25 mm tubes. We have looked at 25 different
nuclides to date. Sample spectra for the 5-10 MHz probe representative of the
two ends of its range are shown in Fig. 1.

The solid state ]3C probe was supplied by Dr. Vic Bartuska of Chemagnetics, Inc.

A sample spectrum of solid L-alanine (avg. of 100 FID's; spin rate >4KHz) is

shown in Fig. 2. The 14N induced splitting of the methine carbon is less than

the previously observed value at lower field as predicted by theory. Surprisingly,
adequate decoupling was achieved using #100 W of proton r.f. power.

Please credit this contribution towards the subscription of the Eastman Kodak
Research Laboratories.

Sincerely, ;
o k@t

NZ:SG:eca Nicholas Zumbulyadis
' Research Laboratories

,2_ gf)%c’u.—

Stan Gross i
Research lLaboratories

EASTMAN KODAK COMPANY - 1669 LAKE AVE. - ROCHESTER, NEW YORK 14650 - 716 458-1000
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November 19, 1980

Professor B. L. Shapiro

Texas A & M University
College of Science

College Station, Texas .77843

RE: Conversion of 3]P CW mode to FT mode in a XL-100

Dear Dr. Shapiro:

Qur XL-100 was originally_only a CW instrument which Tater on was modifjed
by Varian for FT operation in 13¢ and 'H. " Since I am planning a series of 31p
experiments in Enzyme-Nucleotide interactions in collaboration with Dr. S.M. Schuster,
a biochemist in our department here, I found it necessary to have FT capability
in our XL-100. This conversion could easily be accomplished at a very nominal
cost making use of the FT logic circuits already available in the system.

Step 1:
The crystal in the transmitter is replaced with one operating
at 10-12 MHZ instead at 10°13 MHZ and oscillator is retuned.

Step 2:

A gate is interposed between the Power amplifier and the
oscillator in the transmitter brick.

Step 3:
In the 3]P nuclear Tlocal oscillator, another gate is inserted

between the oscillator section and X-4 multiplier; this gate is
used in FT mode to turn off the local oscillator 10 u sec before
until 50 u sec after the transmitted pulse.

Step 4:

One more gate is incorporated in the pre amplifier (Refer
schematics 87-126-779 and 87-109-830) and this shunt gate is closed
by the FT logic circuits shorting out the input from 10 u sec
before 50 ¢ sec after the transmission of the FT pulse.

Step 5:

In order to amplify the gated rf from the transmitter, a final
rf amplifier operating around 40.5 MHZ is needed; following the
design of 13¢ v amplifier, this .board may be duplicated with few
changes in the components and retuned; we bought this board from
Varian at a discount price with no guarantee on it; in fact,for
trial purposes 13C amplifier itself may be used retuning the -
capacitors. -

The University of Nebraska-Lincoln The University of Nebraska at Omaha The University of Nebraska Medical Center
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November 21, 1980

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

Early Observations on NMR Operation at 470 MHz

Dear Barry:

We have recently taken delivery of a Nicolet NT-470 NMR spectrometer and
are beginning to use it in PUBMRL operations for practical research work.
There have been many inquiries directed to us as to the utility of the solenoid
at this field since the Oxford supplied magnet appears to be a prototype for
future magnets at fields of 500 + MHz. For this reason I would 1ike to share
our experience with the system. ’

This magnet is externally quite similar to the Oxford 360 MHz magnets of
recent manufacture. The main field current is approximately 65 A. This
necessitates the use of non-standard power supply for initial energization (the
standard Oxford MK III goes only to 60 A). The superconducting shims all operate
at less than 10 A, so the usual Oxford shim supply can be used for this portion
of the energization. '

Our solenoid appears to be quite persistent with the observed drift in the
range of 1 to 2 Hz per hour (unlocked). This was not always the case, however.
On initial energization of the solenoid by Nicolet in Mountainview, CA the
observed drift rate was in excess of 40 Hz/hour. This drift was sufficient
to cause induced current changes in the superconducting shims which unacceptably
degraded 1ineshape over about a 48 hour period. A second energization by NTC
reduced the drift to less than 20 Hz/hour after about two weeks, which was still
unacceptable to us. On site at Purdue, we were very careful to overcycle the
magnet by at least 0.5% of the main field. The overcycle current was maintained
for 8 hours. Under these conditions the initial drift was found to be Tess than
15 Hz/hour, and the drift decayed to near persistence over about 3 days. After
60 days the magnet appears to be essentially persistent. The degradation in
lineshape noted above is also absent. We can only attribute this experience to
the well known "training effect!" which has been observed over the years in high
field solenoids.

Our operational resolution and lineshape data are now comparable to what
we have observed on a narrow bore 360 MHz system. . This performance has been
achieved with a 17 shim room temperature system (the usual configuration for an
Oxford 360 MHz narrow bore system is only 11 shims). The room temperature coil
assembly lacks a 5 shim coil. We will seriously consider the addition of this
coil in the future.

~N&
ot 317)749-2439

e CJQ S
fu % Chemistry Building
3 %-1 ~ B West Lafayette, Indiana 47907
D@f\ A (317) 749-2438
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November 26, 1980

Professor B. L. Shapiro '
Department of Chemistry C
Texas A &M University

College Station, Texas 77843

HMB Analog for 29

Si MAS
Dear Barry: |

Since there has béen~greatjint§SeSt in other nuclei for
CP/MAS, we have started to look at Si. Besides the regular
organo-silticon compounds and the silicon polymers, there
exists a whole other area which has been unt?uched by con-
ventional NMR. This area includes minerals,! different
glasses (silicon oxides), zeolites and solids labelled with
a trimethylsilating reagents. Unfortunately, all of the
materials we have looked at have the silicon in a tetrahedral
environment and, hence, the anisotropy is quite small. This
is convenient since adjustment of the Magic Angle is, there-
fore, not very critical. On the other hand, precise measure-
ment with a standard is not easy. We have found that
Hexamethylcyclotrisiloxane (Petrarch and Alpha catalogs) is
very sensitive since the six-membered ring is apparently
planar and the silicons are equivalent, at least on an NMR
time scale.

In addition, this standard is very desirable since
Hexamethylcyclotrisiloxane can be abbreviated HMCTS or even
HMC. In this fashion, all NMR standards can remain three
letters with those for 1iquids ending in "S" and those for
solids beginning with "H" (i.e. TMS, DSS, HMB and now HMC).
The only minor infraction that we have discovered is that
DSS also provides a very good chemical shift reference for
solid MAS 2951,

Sincerely,

-

Michael J. Albright
MJA/mjd

1. E. Lippmaa, M. Magi, A. Samosan, G. Englehardt, and
A.-R Grimmer, J. Am. Chem. Soc., 102, 4889 (1980).

"_'EDL “RArinaina the Sciantict Tamarerw's Canabilitias Todav.”
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IWAN N. STRANSKI-INSTITUT .
STIT Berlin, den  yovemper 10, 1980

fir Physikalische und Theoretische Chemie Tel.: (030) 314-Lg58
der Technischen Universitdt Berlin Az.:

Prof. Dr. Dieter Ziessow
1 Berlin 12
Strafle des 17. Juni 112
Ernst-Reuter-Haus

Dr. Bernard L. Shapiro | XXBEMDEAX XXX XXXX
Department of Chemistry §3%§£R&§§§
Texas A&M University §§E SR
College Station, TX 77843

USA

5th European Experimental NMR Conference

Gentlemen:

The forthcoming 5th EENC will be held between May 12 and 15, 1981,
in Kdénigstein near Frankfurt am Main, Germany. We would highly
appreciate it if you had published this information in your TAMU
NMR Newsletter.

/ Enclosed please find our first circular from which you can observe

some particulars.

Sincerely yours,

Dl Gfraf

/ Encl.

vy

)
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CONFERENCE PROGRAM

The scientific program comprises invited
lectures and poster sessions. The contri-
buted papers will primarily be presented
as posters and to a small extent as in-
vited short lectures. The selection will
be made after the abstract deadline date.
The conference language will be English.

The conference begins with a registration
mixer on Tuesday evening, T.00-10.00 p.m.
Lectures start on Wednesday morning and
finish Friday noon.

An exhibition of NMR instruments and books
will be held during the whole period of
the conference.

Lectures, posters and the exhibition take
place in the main lecture hall building
of the HAUS DER BEGEGNUNG.

ACCOMODATION

The HAUS DER BEGEGNUNG provides accomo-
dation with full board at rates between
DM 48 and 55 - depending on the chosen
room. The facilities include 15 single
rooms with shower, 107 single rooms, 18
two-bed rooms and 11 three-bed rooms with-
out shower (total capacity 191 persons).
Further rooms are available in boarding-
houses and hotels close to the HAUS DER
BEGEGNUNG. The rates for rooms and break-
fast vary from DM 20 - 40O, to which app.
DM 20 must be added for lunch and dinner
at the HAUS -DER BEGEGNUNG. Participants
are asked to indicate a preference for
elther accomodation on the enclosed pre-
registration form (HdB or off-HdB).

SocIAL PROGRAM

Kénigstein is a well-known health-resort
and offers springs, medical baths and many
social. activities to accompanying persons.
On Wednesday night a party for all EENC
participants will take place in the castle
of Kénigstein. -

INTERNATIONAL ORGANIZING COMMITTEE

M.J.A. de Bie Utrecht

P. Diehl Basel

R. R. Ernst Ziurich

S. Forsen Lund

R. Freeman Oxford

A. Loewenstein Haifa

K. Schaumburg Copenhagen
P. Servoz-Gavin Grenoble
D. Ziessow Berlin

CONFERENCE SECRETARY

5th EENC

H. Caspari

Iwan N. Stranski-Institut der
Technischen Universitédt Berlin
StraBe des 17. Juni 112
D-1000 Berlin 12 (West)

Tel.: (030)31L43932

SECOND CIRCULAR

The second circular with the scientific
program and abstract deadline will be dis-
tributed at the end of 1980. Those persons
who have returned the pre-registration form
will automatically be supplied.











