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KEMIAN JA BIOKEMIAN LAITOS

TURUN YLIOPISTO
SF-20500 TURKU 50

DEPARTMENT OF CHEMISTRY AND BIOCHEMISTRY

UNIVERSITY OF TURKU
SF-20500 TURKU 50 FINLAND

Dear Professor Shapiro,

130 WMR spectroscopy and the

July 3, 1981

Professor B.L. Shapiro
Department of Chemistry, Texas A&M Un1vers1ty
College Station, TX 77843 U.S.A.

Epimer Equilibria:of Perhydro-1,3-oxazines

Although perhydro-1,3-oxazines usually exist almost exclusively in the ring
form théy can exhibit a ring-chain tautomerism similar to that of 1,3-oxazo-

Tidines(1,2):

HO-\ 0-——~\ ; n=>2 1,3—oxazo11d1ﬁé
—C (CH,) ;::::ff (CH,) n =3 perhydro-1,3-
§§ 2n N ———t 2°n oxazine
H

Despite the fact that both forms - if present 1n:reasonab1e amounts - can
be seen separately in a NMR experiment the equilibrium is established fairly
fast. Since we know that the amount of the open=chain form remains almost

neg1igib1e in the case of alkyl-substituted perhydro—1 3-oxazines we concluded
that C NMR signal intensities can be used to determine the epimer equilibria:

- /VO —> (open-chain) ‘———-=‘/YVH1/

cis . minor

In another study (3) we have used our approach based on the multilinear corre-
C chemical shifts with the substitution patterns (4) to carry out

Tation of 13

component trans

a complete conformational ana1y$is of methyl perhydro-1,3-oxazines at 298 K.

In the following we will give you three examples of the epimeric equilibria

we studied and compare’theirf&Ge-va%ueSAWith those obtained for the corresponding
conformational equilibria using the substituent effects on the chemical shifts
6%/ (kJ mo1™ 1) @nformer Equilibrium -a6% (kdmo1™ )

(3,4): Epimer Equilibrium -

cis-2,5-Me,= trans-2,5-Me, 5.2 10,2 5a-Me & 5e-Me 5.4 + 0.1
r-2,c-4,t-6- Mej:;r -2,t-4,c- 6-Me3 1.2 + 0.1 4e6a—Me2~r-4a6e Me2 1.4 + 0.4
r-2 t—4,Ef5-Me3<{£ 2,c-4,c- 5—Me3 5.4 + 0.1 4a5e-Me2<— Aeba- Me2 5.0 £ 0.2

—
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It is easy to realize that the results are in excellent agreement with
each other and this seems to speak both for the accuracy of our approach

13C chemical shifts as sensitive structural probes (3,4) and for

to use
the usefulness of the signal intensity data in determining the equilibria
for epimeric perhydro-1,3-oxazines. In the Tlatter case the experiments
are very easy to repeat at various temperatures to determine the other
thermodynamic parameters (AHe and ASe) although in the case of methy]l
perhydro-1,3-oxazines we did not,!in general, find very palpable entropy
differences.

Please credit this contribution to Dr. Pekka Pyykkd's (Abo Akademi, Turku,

Finland) subscription.

1. K. Pihlaja and K. Aaljoki, Finnish Chem. Lett., in press.

2. C.K. Tseng and J.H. Chan, TAMU NMR Newsletter, 239-25.

3. K. Pihlaja and M.-L. Kettunen, Unpublished results on the conformational
analysis of methyl perhydro-1,3-oxazines using the method reported in
Ref. 4.

4. K. Pihlaja and T. Nurmi, Isr. J. Chem. 20, 160 (1980).

Sincerely yours

T. Kalevi Pi'maja‘%‘\'
Professor in Physical Chemistry
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ETH EIDGENOSSISCHE TECHNISCHE HOCHSCHULE
ZURICH

Laboratorium fiir anorg. Chemie ' July 17, 1981

Universitatstrasse 6
Telefon 01 3262 11

Postadresse: .
Laboratorium fiir anorg. Chemie Prof. B. L. Shapiro

ETH-Zentrum Department of Chemistry

CH -8092 Ziirich _
Texas A&M University
College Station
TEXAS 77843

u. S. A.

‘Dear Prof. Shapiro,

Our interest in the homogeneous hydrogenation catalyst containing the

Pt-SnC]3 moiety prompted us to investigate the ]]9Sn NMR characteristics

of some of the presumed intermediates. As the data show, & ]]9Sn markedly
depends on the nature and number of ligands coordinated to Pt. This is

interesting since there is no change in the immediate coordination sphere
of the tin. We interpret these results in terms of changes in the metal-

metal bonding and will expand on this theme at a later time.

Complex Gllgsn[(CH3)4Sn], ppm
trans-[PtCl (SnC] )(PEt ) ] - 201
[Pt(SnC13) (PEt 3)2] : - 77
trans- [Pt(SnC] )5 (PEtS), 1 - 41
trans- [Pt(C6H5)(SnC13)(PEt3)2] + 92

Please credit this contribution to the account of Prof. L. M. Venanzi.
Sincerely

Suggested title: ]]9Sn Chemical Shifts in SnC]3 Complexes of Platinum.
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Flash photo—CIDNP Spectra of a solution of flavin and N-acetyl tryptophan
at various delays t after the laser pulse.lines indicated by a T belong to
-~ tryptophan, those indicated by F to flavin,

£
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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.

Please send me more information on the new DISNMR

The information is needed for future planning 1 for purchase after 6 months (]
Please have your specialist contact me []

for immediate purchase []
My telephone number is: (

I am also interested in NMR systems (J My field of application is:

Name:

)

Institute/Company:

Address:

City/State/Zip:
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9University of lllinois at Urbana-Champaign

School of Chemical Sciences

505 South Mathews Avenue
Urbana, Illinois 61801

July 9, 1981

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

Dear Barry:

Reducing MHz to PPM

In addition to spinning our wheels, we've recently started to
spin our samples. Although at first glance most of the easy spin
I = 1/2 nuclei seem to have been taken, there are in fact far more
(1/2, -1/2) transitions to play with in quadrupolar systems, i.e,,
for nuclei having spin I=3/2, 5/2, 7/2 and 9/2. . Contrary to popular
belief, high resolution NMR of quadrupolar nuclei in solids is possible -
one only has to average dipolar, CSA and second order effects, not
the unpleasantly broad first order quadrupolar patterns associated with
weird systems like “H, 14y etc.

Figure 1 shows a FIp of a spinning V-containing sample (51V
I=5/2). This is an easy one since the broad line spectrum is only
Vv 1.0 MHz wide. The Figure shows spinning beats or "rotational echoes”
since there's a CSA of v 1,000 ppm. For larger quadrupoles (and

e’qo/h = 0.8 MHz

>y 1 =52, Ag ™ 1,000 ppm

W TR

s
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smaller spins) second order effects dominate the (1/2, -1/2) transition,
as shown below. Nevertheless, with some effort high resolution spectra
may be obtained, Figure 2. In this case, equ/h was v 2.5 MHz.

equ/h = 2.5 MHz

w "N 10 kHz ' W " 10 ppm

1/2 1/2
STATIC 4 SPINNING

e

Finally, we went overboard and looked at a system having equ/h
N 20 MHz. We get some averaging, Figure 3, suggesting that high field,
high frequency (> 10 kHz) operation will easily give high-resolution
spectra of a large number of quadrupolar nuclei in the solid-state.

equ/h = 20 MHz

N
Wl/2 60 kHz

STATIC SPINNING

Yours sincerely,
1\’ w : %ﬂv— &\4;4
W M

Eric Oldficld Robert K Karen 2Ann Smith

s AL

Tane Ray Michael D. Meadows

Robert Skarju a
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Winfried Boenigk and

Prof. Dr. Gerhard Higele ' 4000 Diisseldorf, 10—7-=1981
Institut fir Anorganische UniversitétsstraBe 1

und Strukturchemie Tel. 0211-311-2288

to

Prof. B. Shapiro
Dept. of Chemistry
Texas A&M University
College Station
Texas 77843 U.S.A.

Dear Professor Shapiro,

we wish to introduce our new program DSYMPLOT to the readers
of TAMU NMR Newsletters. DSYMPLOT allows the calculatjon of
NMR spectra from symmetric spin systems in isotropic and aniso-
tropic phases. The program covers up to 10 single spins I=1/2

using any given symmetry.

]
—_
!
8]

e.q. [AB]n [AX]n n
[[A]zx]m‘ m=1-3

In this letter we demonstrate a useful application with the
data of 1,3,5-Trifluorobenzene given by S.A.Spearman and J.H.
Goldstein in J. Magn. Res. 26, 237 (1977).

fg figures 1 and 2 the low-frequency-half-spectra for 1H and

symmetry for sym-C _H_ ¥, in

F nuclei are calculated -using D 6783%3

the potassium-laureate metaphase.3
DSYMPLOT will conveniently supply the isotropic NMR spectra
setting all dipolar interactions Djk to zero. .
DSYMPLOT is the result of a consequent pursuit of ideas started
with our earlier version SYMTRY ( TAMU 248 and J. Magn. Res. 26,
505 (1977)).

A complete description of DSYMPLOT and copies on tape are

available from the authors.

Yours sincerely

Lk Boewih A pele

KEYWORD: DSYMPLOT

o

e
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A
FL N F .

H . T Hpekdam

_y . L

Fig. 1 1H— low-frequency-half-spectrum of 1,3,5-Trifluoro-

benzene in the potassium-laureate metaphase

19F—Spekrrum

F
H H ' : _—
100 Hz
F F ‘
e

J§ - J L I8

Fig. 2 F- low-frequency-half-spectrum of 1,3,5-Trifluoro-

benzene in the potassium—-laureate metaphase
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Southern Research Institute

2000 NINTH AVENUE SOUTH N
KETTERING-MEYER LABORATORY @ BIRMINGHAM, ALABAMA I 35255
TELEPHONE 205 -323-es592
July 1, 1981

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

5

Title: Rabenstein's SEFT Experiments
Dear Barry:

Many of the Newsletter readers probably saw Dr. Dallas Rabenstein's
presentation at ENC in April of this year of his '3C SEFT experiment.
It's main interest for me was the apparent ease of distinguishing among
methyl, methylene, methine, and quaternary carbons.

Dr. Rabenstein graciously supplied me with details of his experiments,
which he says are in press with the Journal of Magnetic Resonance, and I
have tried them on several samples. Since the times, (t,'s), chosen for
these experiments depend upon the expected values of *J~y;, I was con- . ~
cerned about possible ambiguities when working with samples where the
values of 1J are expected to vary considerably. As a test, I chose
to try the simplest experiment on I, a retinoid closely related to those

——

: 19 20
H3%36 16H3 o CH3 CH3 ﬁ q
G [
2 22 23
2 lS\IIEII—CHZ—C—CHz—OH
3 OH
v 5 gfh I
Carbon Se Carbon Sc. 7 Carbon Se
1 34.31 9 138.93 17 29.00
2 39.71 10 *130.16 18 21.75
3 19.31 11 *128.36 19 12.87
4 33.14 12 135.50 20 13.76
5 129.80 13 149,33 , 21 42.21
6 137.81 14 120.97 22 71.38
7 128.36 15 168.91 : 23 63.96
8 137.41 16 29.00 '

* i
Assignments may be interchanged. ' \_
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Southern Research Institute

Prof. Shapiro | July 1, 1981

about which I have written to you before.! Since J for the aliphatic
carbons should be about 125 Hz and 1JCH for the olefinic methines should
be about 150 Hz, I chose an average value of 137.5 Hz. It was gratifying
to find that this gave satisfactory results, as shown in the accompanying
spectrum, and that it was not necessary fo do two separate experiments,
as I had feared. 1 do not yet know whether the difference spectra he
describes will be more sensitive to this problem, though I shall investi-
gate that when time permits. Meanwhile, this simple experiment has con-
firmed the assignment made on the basis of the work of Gerhard Englert?
and by comparison with some simple reference spectra. The chemical
shifts from this spectrum are in good agreement with those from the con-
ventional spectrum.

Sorry I could not make the deadline of the FINAL ULTIMATUM. I
trust this will reinstate us.

~ Sincerely,
e
//
)
Martha Thorpe
Senior Chemist
MT /cpm
Enclosure

TAMU Newsletter No. 230, p. 37, 1977.

“Helv. Chim. Acta, 58 (8), 2367-2390, 1975.
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'The Crown and Sceptre',
Burgess Road - as from

DEPARTMENT OF CHEMISTRY
THE UNIVERSITY
SOUTHAMPTON
S0O9 5NH

TEL. 0703-559122

23rd July 1981

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

Texas 77848, U.S.A. TELEX 47661
Re: DOUBLE QUANTUM NMR ON SINGLE QUANTUM SPECTROMETERS
Dear Barry,

The use of quadrature detection on Fourier transform spectrometers
has led to the provision of 90° phase shifts in the radiofrequency to allow
imbalance in the receivers to be corrected to first order (1). Thus even the
humble one-pulse experiment is usually phase-cycled over four transients.

The 90° shift is sufficient for two—pulse experiments also (2), with four
transients to clean up the excitation, repeated four times to clean up the
detection. The three-pulse experiment, however, may require “T{/n phase shifts
to separate different orders of multiple quantum coherence (3).

A spectrometer supplying quadrature radiofrequency to the power
amplifier via a miltiplexer can be persuaded to give 45° phase shifts, and hence
tackle double quantum experiments, according to the formula:

sin(€) + sin(©+T/2) 2sin(8+TT/4) .

This is demonstrated in the series of spectra below using a CXP-200 spectrometer

in the operational mode and simply specifying either a pure phase (+X or +Y) or

simultaneous quadrature phases (+X and +Y) on one line of the pulse programme.

These spectra of D20 at 30 MHz were obtained using this

novel method 'PULSENMR' with identical scaling and phase correction. The 90°
pulse used for the pure phases was 14 psec and 10-psec for the mixed phases,
though the standard 20 W Amplifier Research driver amplifier is presently under
repair and may not have as linear a response as the ENI broadband amplifier

used in its place.

1. D.I.Hoult and R.E.Richards, Proc.Roy.Soc.Ser. A 344, 311 (1975)
2. G.Bodenhausen, R.Freeman and D.L.Turner, J.Magn.Reson. 27, 511 (1977)
3. G.Bodenhausen, R.L.Vold and R.R.Vold, J.Magn.Reson. 37, 93 (1980)

G.Drobny,A.Pines,S.Sinton,D.Weitekamp & D.Wemmer, Disc.Faraday Soc. 13, 49 (1979)

Acknowledgement: Neither the authors nor their co—drinkers have had any
communication whatsoever with Euclid.

With best wishes,

J.W.Emsley Tinn &

——r—., .
./Zi/&/\:2j£> D.L.Turner
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Koninklijke/Shell-Laboratorium, Amsterdam

Shell Research BV,

Professor B.L. Shapiro
Department of Chemistry
Texas A & M Univérsity

College Station, Texas 77843.

U.S.A.
Uw ref.: Amsterdam, 15th July 1981
Badhuisweg 3
Onze ref.: AG ) Tel. via telefoniste (020) 309111
Tel. rechtstreeks (020}
Hr/Mw

Dear Barry,

THE CHARACTERIZATION OF CHEMICALLY MODIFIED SILICA GELS BY HIGH-RESOLUTION
SOLID-STATE I3¢ NMR

As part of our continuing programme tp assess how valuable solid—-state
13¢ NMR might be for the study of surface species, we have examined a
series of well-characterized chemically-modified silica gels, covering a
wide range of organic chemical speciesl.

The samples on which we wish té report are six silica gels,
chemically modified with aliphatic chains. All have the general structure

i

0—Si—R

CHj

where R is a C;, C3, Cg, Cg, C18 or propylcyclohexane alkyl chain. The
samples were prepared by the same general route, namely via the reaction

of silica with the respective monochlorosilane. The use of monochlorosila-
nes (which often serve as stationary phases in chromatography columns) re-
sults not only in stable products with high surface loadings but also, more
importantly, in well-defined products. Bi-functional and tri-functional si-
lanes, although frequently used because they give generally higher loadings
than the monofunctional reagents, lead to less well-defined compounds.

The spectra were recorded on a Bruker CXP-300 spectrometer (7,05 T field
and a 13¢ frequency of 75.45 MHz) using cross polarization and magic angle
spinning. Our spinners were fabricated from coated boron nitride (see
TAMUNMR No. 264, p. 28); the spin rates were between 3 and 4 kHz. Single
cross polarization contacts with contact times between 2 ms and 10 ms were
employed. The recycle time between acquisitions was 5 s, and the acquisi-
tion time was 100 ms using a sweep width of 20 kHz. B; field strengths
were 10 G and 40 G for proton and carbon channels, respectively.

1. Samples provided by Dr. G. van der Velden (DSM, Geleen) and
Prof. Dr. L. de Galan (T.H. Delft).

Shell Research B.V. Postadres: Postbus 3003, 1003 AA Amsterdam
Gevestigd te Den Haag. H.reg. Amsterdam 111841 Telex: 11224 ksla nl
Telegram: Konshellab

94.065

)
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Koninklijke !/ Sheli- Laboratorium, Amsterdam
d.d.15th July 1981 Pag.

The spectra of three of the chemically modified silica gels are shown in

the Figure. Line widths are in many cases less than 0.6 ppm and it is
extremely promising that we can see all seven types of carbon separately

in the spectrum of the Cg compound. In the case were R is Cg, we see eight
individual resonances; only the middle two carbons in the chain (C-5 and C-6)
have coincident chemical shifts.

The chemical shifts in general resemble those that might be expected from
similar molecules in liquid-state NMR; many are directly predictable. For
example, the upfield shift of the silyl methyl groups (C-1) in going from
Cy to C3 could be expected from the combination of the extra y and § effect
present in the C3 compound. Similar observations allow one to draw conclu-
sions regarding the effect of the

CH3
|

—— 0 —Si — group as a whole on its carbon neighbours. This will be
CHsy

reported in more detail elsewhere?, It also allows the assignments and che-
mical shifts for the Cg compound to be easily predicted and the Cg, Cjg and
cyclohexane derivative assignments logically follow. Indeed the tabular for-
mat of chemical shifts and assignments (Table) shows the consistency of
shift for each type of carbon, for example a, B or Yy to silicon atom (C-2,
C-3 or C-4). This allows one to assign the longer alkyl chain groups.

Our conclusion is that high—-field solid—-state NMR can be considered a valid
and routine technique for the study of chemisorbed surface species of these
types. Furthermore, the well-defined series demonstrates that such chemical-
ly absorbed surface species behave, with regard to chemical shifts and hence
assignments, in the same way as if one were dealing with liquid NMR samples.
It is obviously essential to know this before these techniques are extended
to more complicated and less well-defined surface species such as in the
study of catalysts.

Yours sincerely,

KONINKLIJKE/SHELL-LABORATORIUM, AMSTERDAM

ot leys g R

R. Huis

A.D.H. Clague G.R. H

G.

\
2. G.R. Hays, A.D.H. Clague and R. Huis, submitted to Surface Science.
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Chiemical shifls and assipmuents for six

surface-modificd silica gels

Chemical shifts in ppm relative to TMS

Structure Chemical shifl assignments
1 2 3 h 5 6 7 8 9 10 1 hiz-i| oy 1w ] 19
SH3
. o—s|1—~cu3 1.5
CHy 1
. (i‘nj
. o_.s'i—CHacuzcﬂ3 o.5{21.6{11.7} 17.17
CHy 2 3 b
]
E':HJ : )
. o—s;.i—-cuz CH, CHgy CHy CHy CHj 0.8]19.1§ 2hk.2| 3h.4{ 33.0}23.7} 13.2
CHy 2 3 Yy 5 6 7
]
o .
. 0_?1—0}42 CHp CH CHy CHp CHy CHp CHy 0.5} 19.0f 24.2| 34.8] 30.7]30.7} 33.4] 23.8] 13.5
g 2 3 b 5 6 71 8 9
1
. o-—sli—cu2 CHp cua(cuz)”cu2 CHp CH, CHj 1.24{19.3] 24.7}) 35.3] =« 31.b > 33.4| 23.8] 13.5
CH; 2 3 b 5-15 16 17 18 19
1
CH, /CH2—0H2
0 —Si— CH, CH, CH, CH CH, 0.7] 18.8] 21.1} 2.3} 38.4 | 3h.3] 27.01{ 27.0
| .
CHy 2 3 L 5 CH,— CH,, 8
1 6 7

‘)

N

61-G.¢
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Upon changing the electron donating character of the Y¥Yb ligands in the
starting reagent the picture can a]ter as is shown by the results obtained
with Yb{(dpm)3 under fast exchange (see Table), which are compatible with
those obtained with Yb(fod)3 in the slow exchange region. We assume that
self-association is less pronounced with Yb(dpm)3 allowing higher
concentrations to be applied without oligomerization. ‘

From the bound shifts, obtained from the slow exchange experiments the Yb-N
distance in the quinuclidine-¥b(fod)3 adduct was calculated to be 2.63
This is in good agreement with X-ray studies on related complexes.3

Often, it is difficult or even impossible to reach the slow exchange region.
In these cases it may be useful to check the structural data based on LIS
measurements via measurements of H and !3C spin-lattice relaxation rate
enhancements induced by the related compound Gd(fod) ;. These experiments
can be performed under conditions where self-association is negligible
(p < 1072) . A drawback is, however, that an accurate correction for
intermolecular relaxation (Tlinter) is essential. We performed relaxation
rate enhancement measurements for quinuclidine and adamantane-1-carbonitrile,
using bicyclol[2.2.2]Joctane and adamantane, respectively, as a probe for
T1inter- The GAd-N distances calculated from the corrected relaxation rate
enhancements (2.60 % and 2.53 X) are in good agreement with X-ray data on
related compounds. (P)reprints are available.

Sincerely yours,

Joubert. @W R

J.A. Peters Wi, M M.J. Bovée . van Bekkum

/

References: ]

1. J.A. Peters, P.J.W. Schuyl, W.M.M.J. Bovée, J.H. Alberts, and H. van
Bekkum, J. Org. Chem., in press.

2. C. Beauté, Z.W. Wolkowski, and N. Thoai, Tetrahedron Lett. 1971, 817.

3. E. Bye, Acta Chem. Scand. A28, 731 (1974).
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DIVISION OF CHEMISTRY AND PHARMACY

UNIVERSITY OF MUNICH
8000 MUNICH 2

INSTITUTE OF ORGANIC CHEMISTRY ' GERHARD BINSCH
KARLSTRASSE 23 . PROFESSOR OF THEORETICAL ORGANIC CHEMISTRY

July 23, 1981

Professor Bernard L. Shapiro
Department of Chemistry

Texas A & M University ‘
College Station, Texas 77843 U.S.A.

SPICE Quantum Mechanized

Dear Barry :

"The time has come", the Walrus said, "to talk of many things...".

But let us discount the Walrus and the Carpenter and concentrate on
that single thing without which there can be no Newsletter contri-
bution, namely a new (in the sense of new wine in old skins) acronym,
constructed by merging the well known triplet SPI with Chemical
Exchange. Here's the skeleton of a Liouville space theory :

dp(t) /dt = Xp(t) + R(p(t)=p (t))

M= X#R 5P (£) = B (0) = B, i X By = O n(t) = B(8)-b,
dn(t)/dt = M #A(t) |
T(t) = exp(ME)N(0) = V exp(At)V 7 (0)
VIMV = A = diag [Ai, Azy «ee 5 AD
exp(At) = diag L[exp(Ait), exp(A2t), ... , exp(Ant)]

All perfectly clear so far, no need to clutter it up with words !
Now we want to do a special case characterized by

I : CABCDI] @& L[DCBAI] > P_'

_ I
II : [ABCDI [BADC] > P '

where the processes contribute with statistical factors of !/% and
2/3, respectively. What representation should we choose ? Obviously,
the permutation operators P' become trivial (just zeros and ones)
when expressed in a primitive spin product basis in 16-dimensional
Hilbert space. Then

X' =k (P! ® PI‘/3 + 2 PII'Q PII'/B - 1)
where (¥ denotes a tensor product and I is the identity superoperator
in spin Liouville space. But $(0), and hence A(0), is only simple in
the eigenbasis of the static Hamiltonian H, for then it suffices to
formulate the equations in the 16-dimensional Liouville subspace
spanned by the diagonal elements of the density matrix and B (0) is
obtained from P _ simply by switching the elements corresponding to
the inverted lines, e.g. for a double 'SPI

>t ‘ >
p =Cc(-2,-1,-1,-1,-1,0,0,0,0,0,0,1,1,1,1,2) 2 p(0)

° L : S ? S

.l.

)
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UNIVERSITAT TUBINGEN D-7400 TUBINGEN 1,den 20.07. 1981

PHYSIKALISCHES INSTITUT Morgenstelle

Prof. Dr. O. Lutz Telefon (07071) 2967 14 -

Professor B.B. Shapiro

Department of Chemistry

Texas A & M University

College Station

Texas 77843

U.S.A.

Some NMR data on the heteronucleus ~Ov

Dear Dr. Shapiro,

The element vanadium has two isotoﬁes which are accessible to

NMR spectroscopy, 50V and 51V, where the first has a natural —~
abundance of only 0.24 % and a nuclear spin of I = 6. —
We have investigated some NMR propérties of this low receptive

nucleus (1): '

The ratio of the Larmor frEquencies of 5OV and 51V have been

measured very accurately in a strohgly basic aqueous solution

containing VO4—. Further wé found no primary isotope effect of

magnetic shielding for 50V and 51V:in‘VOZ—‘and VOC13, which

compounds show a chemical shift 6f}6 = (=537.15 + 0.04) » 1Oi6.' a
For both isotopes T, has been measured in VOCl; at room tem-

perature. From these data, a ratio of the quadrupole moments N
{Q(50) / Q(51) 4 = 3.99 + 0.14 could be derived if the assumption

is made, that the quadrupolar interactiOn governs the relaxation

process. This result is in very good agreement with that of

Meisel et al. (-4.03 + 0.03) measured by the method of atomic

beam magnetic resonance detected by Laser-induced resonance

fluorescence (2) and also with that of Bleaney et al. (4.07 # 0.03)
derived from the quadrupole splitting of the NMR signal in ‘<:

so0lid SmVO4(3);



(1) O. Lutz, W. Messner,KR. Mohn, P. Kroneck
Z. Physik A 300, 111 (1981)

(2) W. Ertmer, V. Johann, G. Meisel
Phys. letters 85B, 319 (1979)

(3) B. Bleaney, A.C. de Oliveira, B.M. Wanklyn, M.R. Wells
Phys. letters, to be published. .

Sincerely yours

O_M\( 0. dotomar .2 U /%

0. Lutz W. Messner, KR. Mohn P. Krondck
(Konstanz)
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Université de Nancy | LABORATOIRE DE CHIMIE THEORIQUE

Professor B.L. SHAPIRO s
TEXAS A & M UNIVERSITY A
Department of Chemistry *

COLLEGE STATION, Texas 77843

o U.S.A.
Suggested title : \<g\ :
Selective polarization transfer '

July 23, 1981

Dear Professor Shapiro

Your "fipal ultimatum” prompts us to describe to your
readers a sequence which allows selective polarlzatlon transfers
via J coupllngs. It consists malnly in exciting a glven A nucleus :
of high gyromagnetic ratio with an appropriate semi selective pulse
(or preferably a DANTE sequence (1))followed by a A non selective
n/2 pulse, phase shifted by 90°, A subsequent ﬂ/2 non selectlve X
the X nucleus (or nuc1e1) J—coupled to the A nucleus prev1ously
excited. A refocussing sequence (2) can be used in order to obtain
decoupled spectra.

)

This method represents a way of performing polarization
transfer which seems experimentally easier than SPT (3) or INEPT (4) o
sequences. Alse, it can be used for establishing chemical shift cor-
relations between A and X nuclei ; the joined spectra show the maximum
of each carbon-13 signal of glutathlone (CH and’ GHZ) ags a function
of the frequency of the proton selective excitation. -

Details about this method will be published soon.

Yours sincerely

J. BRONDEAU

(1) G.A. Morris and R. Freeman, J.Magn.Resonance, 29, 433 (1978)
(2) D.P. Burum and R,R, Ernst, J.Magn.Resonance, 39, 163 (1980)
(35 S. Sérensen R.S. Hansem and H.J. Jakobsen, J. Magn Resonance,
' lﬁ 243 (1974)
(4) G.A. Morris and R. Freeman, J,Amer.Chem.Soc., 101, 774 (L979)

Equipe de recherche associée au C.N.R.S. no 22 Case officielle 140 54037 NANCY Cedex — Tél. (83) 28.93.93
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CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA 9125

JOHN D. ROBERTS
DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING Ju]_y’ 25, 1981 ) ‘ ' ’
INSTITUTE PROFESS0R OF CHEMISTRY
GATES AND CRELLIN LABORATORIES OF CHEMISTRY

Professor B. L. Shapiro

Department of Chemistry

Texas A and M University

College Station, Texas 77843 Relative Analysis of LIS Data

Dear Barry,

Analysis of molecular geometries using lanthanide shift reagernits is normally
carried out by using the initial slope of the shift vs. concentration curve as
the limiting shift, regardless of the fact that more than one complex may be
formed. In a recent review, Inagaki et al, (1) favor the ratio method (where
one signal of the substrate is taken as a reference signal) for geometry cal-
culations, Also, Abraham et 9&(2) have derived a new agreement factor.

The advantages and disadvantages of the use of a relative andlysis are de-
scribed in detail by Roth and Rewicki (3), and we will only give a short
summary here:

(a) If just a 1:1 complex is formed, the relative chemical shifts
are strictly linear, provided both the observed and the
reference nuclei are part of the same compound,

(b) Given (a); the slope of the shift vs. shift plot will be equal to
the ratio of the geometry factors and independent of the
total substrate concentration, impurities and the concentra-
tion ratio (L./S).

(c) Bifunctional substrates will also give straight lines; but the
slopes are not then equal to the geometry-factor quotient.

We report here extension of the relative method when both 1:1 and 1:2 complexes
are formed simultaneously. F¥ig. 1 shows the chemical shifts of two nuclei when
both complexes have large complex formation constants (Kl = 500, K2 = 400),
The limiting shifts used for this calculation were Al = 40, A?- = 15, AI‘ 40 and
Ar 20. The initial slope is given by (1)

8 -8 _ A+ 2K[Bela, A4,

57-8, A+ 2KS14; A

and the slope at high lanthanide concentrations can be approximated by
i i .l
ag"t A -AY
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The nature of the shift-shift curve will depend on the complex formation con-
stants and on the ratios AJI/Alz. If the limiting shift ratios are the same for all
nuclei in the molecule, or if K, is small, the plot will be linear over the whole
concentration range. In this “circumstance, the slope will be identical to the
ratio of the limiting shifts of the 1:1 complex. This way of treating the data is
clearly useful to determine whether more than one complex (with different
geometries) is formed.

With all good wishes, .
Sincerely yours,

Hans Bauer John D, _ Roberts

(1) E. Inagaki and T. Miyazawa, Progr. in NMR Spectr., 14, 111 (1981),
(2) R.J. Abraham, D.J. Chadwick and F. Sancassan, Tetrahedron Lett., 2139 (1981)
(3) K. Roth and D, Rewicki, Kontakte (Merck), 1978 (2), 9.
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LABORATORIUM VOOR FYSISCHE CHEMIE

Toernooiveld
6525 ED Nijinegen
Telefoon (080) 55 88 33

PACULTEIT DER WISKUNDE
EN NATUURWETENSCHAPPEN | i,
KATHOLIEKE UNIVERSITEIT r

NJMEGEN, NEDERLAND Prof. B.L. Shapiro

Department of Chemistry
Texas A & M University
COLLEGE STATION, Texas 77843
U.S.A.

Uw kenmerk Uw brief van Ons kenmerk

U5511/Wv/dw Datum July 31, 1981
Onderwerp

Dear Professor Shapiro,

— Solid state proton NMR of zeolites

Since the pioneering work of Andrew and coworkers [1 ], it is well
known that in some cases magic angle spinning alone substantially narrows
NMR lines. A new example of such a case is the proton spectrum of a so-
called H-ZSM zeolite. These zeolites, first synthesized by Mobil, possess
unusual catalytic properties. For instance, methanol can be selectively
converted to high quality gasoline over a ZSM-5 class of catalysts [2,3 1.

The proton spectrum of the non-spinning sample is shown in figure A.
It is believed that the line is due to the protons in the zeolite hydroxyl
groups and/or water molecules adsorbed by the material. The line is
relatively narrow because the hydroxyl groups are far apart and the water
molecules presumably undergo rapid reorientations. Magic angle spinning
at less than 3 kHz is sufficiently fast to narrow the spectrum considerably
(fig. B). Absorption of ethylene drastically changes the broad line at low
field, showing that this line must be assigned to either the OH groups
at the catalytically active sites and/or water molecules surrounding these
groups {3 ]. Outgassing the sample for a couple of hours at 250°C decreases

 the signal by an order of magnitude but does not change the pattern except
for a slight broadening. This suggests that the signals are due to water
molecules and not to OH groups. The presence of more than one line shows
the existence of several clearly distinct sites.

Spectra B and C are both from H-ZSM-5 samples but which were prepared
from Na-ZSM in two different ways: in sample B Na was exchanged with H
by HCl, in sample C by ammonium nitrate solution. This clearly makes a

— difference for the spectra.

L\//
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Toernooiveld, Nijmegen
LABORATORIUM VOOR FYSISCHE CHEMIE Telofoon (080) 5’5 88’;33

FACULTEIT DER WISKUNDE
EN NATUURWETENSCHAPPEN
KATHOLIEKE UNIVERSITEIT
NIJMEGEN

Geadresseerde Ons kenmerk Datum Blad No
Prof. B.L. Shapiro U5511/WV/dw 31-7-"81

Finally, spectrum D shows what happens when NH3 is absorbed by sample
C. The assignment of the lines needs some more work, however, we think the
spectra show that with a simple spectrometer (low power proton + magic
angle spinner [ 4 ]) reasonable resolution in this kind of system" can be
achieved.

[1] E.R. Andrew, in Progress in Nuclear Magnetic Resonance Spectroscopy,
8, p. 1, eds. J.W. Emsley, J. Feeney, L.H. Sutcliffe.

[2] C.D. Chang and A.J. Silvestri, J. Catalysis, 47 (1977) 249.

[3]1 E.G. Derouane, P. Dejaifve, J.B. Nagy, J.H.C. van Hooff, B. Spekman,
.C. Naccache and J.C. Védrine, J. Catalysis, 53 (1978) 40.
J.C. Védrine, A. Auroux, V. Bolis, P. Dejaifve, C. Naccache,
P. Wierzchowski, E.G. Derouane, J.B. Nagy, J.-P. Gilson, J.H.C. van
Hooff, J.P, van den Berg and J. Wolthuizen, J. Catalysis, 50 (1979)
248,

[4] P.A.S. van Dijk, W. Schut, J.W.M. van Os, E.M. Menger and W.S. Veeman,
J. Phys. E : Sci. Instrum. 13 (1980) 1309.

Acknowledgement: We thank Drs. J.P. van den Berg and J. Post, Eindhoven,
for providing the sample and for stimulating discussions.

Sincerely yours,

L

_—

W.S. Veeman M. Scholle

P.S. Please credit this contribution to the subscription of Prof. E. de
Boer. ’
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University of East Anglia

Professor R K. Harris School of Chemical Sciences

University of East Anglia
Norwich, NR4 7TJ, ENSLAND

Telephone Norwich (0603) 56161
Telegrams UEANOR NORWICH

RKH/JH 3rd July, 1981.

Dear Barry,
‘Vacancy for a Senior Research Associate

This University expects to acquire a Bruker CXP 200 spectrometer, with
facilities for both high-resolution and high-power work in the near future.
In connection with this system there is a vacancy for a post-doctoral Senior
Research Associate (SRA) for three years as from 1.10.81. or thereabouts.
The position will involve day-to-day responsibiTity for the CXP 200, with a small
amount of service work for organic and inorganic chemists, but the major
involvement will be with two research projects:-

1. The development and application of high-resolution 1H (and 19F) NMR of
solids, using multiple-pulse (WAHUHA etc.) techniques with magic-angle
rotation (MAR).

2. Multinuclear studies of quadrupolar nuclei in solution, with the emphasis
on obtaining accurate representations of broad lines. Transition metals
such as 5900 and 63Cu, together with 170 and 335, are of particular interest.

The first project involves Dr. Ken Packer and me jointly, and the SRA would have
access to our home-built cross-polarization/MAR spectrometer for high-resolution
]30 studies on solids, as well as use of the CXP 200 for similar work on 2951 and
31P. The School also has, inter alia, a Varian XL 100 and two JEOL FX 100
spectrometers.

Salary will depend to some extent on experience but should commence at
ca.£6000 p.a., with increments each August. Suitably qualified applicants who
wish to spend three years (working hard) in the delightful his toric environment
of Norwich should write to me, sending a curriculum vitae, as soon as possible.

With best wishes,

Yours sincerely,

AN
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University of Cincinnati

Cincinnati, Ohio 45221
(513) 475-2263

DEPARTMENT OF CHEMISTRY

July 21, 1981

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

Dear Professor Shapiro:

The Chemistry Department of the University of Cincinnati has an immediate opening for an
Instrumentation Specialist to manage the Departmental NMR facilities. Responsibilities for
this position include maintenance, operation and supervision of several spectrometers,
training of student operators, and running of samples for infrequent users.

A Ph.D. level person is preferred, but full consideration will be given to anyone with
sufficient knowledge and experience. Knowledge of electronics and some experience in
NMR is essential (we can provide more extensive NMR training). The annual salary range is
on the order of $18-22,000; salary will be commensurate with qualifications and experience.

Our NMR equipment will shortly include a high field (250-300 MHz) instrument (to be
purchased). Existing equipment includes a 90/260 MHz homebuilt instrument equipped for
high resolution solids work as well as for liquids, two Varian HA-100 spectrometers (only one
is now in operation; the other is to be converted to FT), and a Varian T60 spectrometer.

The Department has 28 full time faculty members, two visiting professors, and about six
postdoctoral and 120 graduate students. Other professional support people include a Mass
Spectrometer Specialist, and an Electronies Specialist. One faculty member acts as a half-
time computer specialist. The facilities of an electronics shop, as well as special high
frequency test equipment specifically for the NMR's, are available to the NMR Specialist.

Direct and active participation of the NMR Specialist in research programs is encouraged.
The University of Cinecinnati is an Equal Opportunity/Affirmative Action employer, and
especially encourages applications from minority and female candidates.

Applicants should submit vitae and arrange for three letters of reference to be sent to me at
the above address.

Sincerely,

9%7 Qlelecr s

js Jerome L. Ackerman
Assistant Professor
of Chemistry
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DEPARTMENT OF CHEMISTRY { 108 BOWNE HALL | SYRACUSE, NEW YORK 13210

TELEPHONE 315/423-2925
August 3, 1981

Professor B. L. Shapiro

TAMU NMR Newsletter

Texas A & M University
College Station, Texas 77843

"NEW NIH RESOURCE FOR MULTI-NUCLEI NMR AND (SPECTRAL) DATA PROCESSING' [ ][ ][]
Dear Barry:

I have just received word from NIH that our proposal to set up a new Resource
for Multi-Nuclei NMR and Data Process1ng will be funded, starting this moith.
This new Resource will specialize in two areas:

1 - High sensitivity 1°C, !°N, 31p  and mylti-nuclei NMR studies of complex
biomolecules.

2 - New laboratory data process1ng techn1ques including remote user accéss to
powerfu] spectra] data processing capab111t1es at the Resource. This will in-
clude inexpensive hardware grdaphics units available on loan from or purchased
through our facility.

To develop and provide these services the NIH i$ funding essent1a11y half the
costs of a néw Bruker WM-360 widebore 8.5 Tesla multi=nuclei NMR and a powerful
32-bit computer with microcomputers and other per1phera1s The laboratory
will also operate a 3.5 Tesla widebore NMR spectrometer, and, next year, a

5.8 Tesla narrowbore system.

Initial NMR services from thé Resolrce are expected to be phased in early
this fall, with new data process1ng capabilitiés coming on=1ine this winter.
The Resource will have in-coming WATS lines to the large computer; allowing
inexpensive dial-up for all users.

PP Please consider th1s an invitation to learn more about the new Resource and
its capab111t1es, services, etc. Write to mé at the above addréss and you will.
be placed on our (computer1zed - sorry) mailing 1ist and receive further
bulletins, information, etc.

o Appended to this letteir is a shéet describing staff positions open at the new
Resource. I would apprec1ate very much if you would alert promising candi-
dates to these openings and suggest that they write to me as soon as possible.

With my best personal regards;

Yours §4qcere1y, y

~
( - “

/V ¢ Y i .

“r )—.«»J'/ ‘777//

o George &- Lev_y faas S
Profess ¢

GCL:sd

t

)
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SYRACUSE UNIVERSITY

DEPARTMENT OF CHEMISTRY | 108 BOWNE HALL | SYRACUSE, NEW YORK 13210

TELEPHONE 315/423-2925

NIH RESOURCE FOR MULTI-NUCLEI NMR AND DATA PROCESSING

Operations Staff

Postdoctoral-NMR

In addition to basic research activities this person will run service and
collaborative samples for users, instruct new operators, and generally supervise
spectrometer operations (Salary Level, $16,000).

Postdoctoral-Biochemist

This person will design biochemical aspects of user collaborative projects
and be involved in core and collaborative studies as a biochemical consultant.
Additionally this person will operate spectrometers (ca. 30% time). (Salary
Level, $15,000). o

~ Computer Programmer

This person will have primary responsibilities for Resource Software develop-
ment, including primarily higher level language (FORTRAN) and assembly and
systems programming. Some time will be spent helping users adapt programs to
the Resource Computer. This person will also supervise part-time and student
programmers. (Salary Level, $21,000).

Instrument Designer

Responsibilities include design and construction of nmr spectrometer r.f.
subsystems including versatile probes for high sensitivity nmr and, with the
- Operations Director, maintenance of Resource instrumentation. This position is
fully funded by the University. The holder will work up to one-third time on
Departmental instrumentation projects, in conjunction with a full-time electronics
technician (Instrument Designer Salary Level, $25,000).

Operations Director (position filled: Dr. Charles Dumoulin)

Dr. Dumoulin has responsibility for overall Resource Operations, including
r.f. instrumentation, computer hardware and software design, scheduling, and
general administration.
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Federation
of
Analytical Chemistry and Spectroscopy Societies

FACSS

Address reply t0: Mary A. Kaiser

E. I. du Pont de Nemours & Co.
Experimental Station

CR&D Dept. E228/200
Wilmington, DE 19898

July 28, 1981

Dr. Bernard Shapiro

Department of Chemistry

Texas A&M University NMR Newsletter
College Station, TX 77840

Dear Dr. Shapiro:

Please include information on the NMR symposia which
will be presented at the FACSS—-VIII meeting in Philadelphia, PA,
on September 20-25, 1981.

e Sept. 23, Multinuclear Cross Polarization Magic~Angle
Spinning Solid State NMR I, II, arranged
by Phil Pfeffer, USDA.

e Sept. 24, Novel Applications of NMR: NMR Studies of
Surfaces, Coals, Films and Hydrides;
Studies of Polymers, arranged by Cecil
Dybowski, University of Delaware.

Sincerely yours,

/-
Ve
7, s
565242 { Curiir
Mary ‘4. Kaiser

Program Chairman, FACSS~VIII

MAK /bmw
Encl.











