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Univarsi of Edinburgh
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Department of Chemistry

West Mains Road, Edinburgh, EH9 3JJ Scotland.

Yr. ref.: : Tel. 031 - 667 1081
Our ref.: ASFB/cgr Extn. 3416

2 March 1979.
Professor B. L. Shapiro,
Department of Chemistry,
Texas A. and M. University,

College Station,
Texas USA.

Dear Professor Shapiro,

New Design for X1.-100 5 mm Spinner Turbine

How often have you watched in despair as some wretched compound,
perhaps the fruit of many hours of labour and many pounds worth of precious
starting materials, died as it warmed above -90 C because you could neither

 get the nmr tube right into nor back out of the spinner turbine ?

I was plagued by an increasing number of temperature sensitive tubes
all, of course, frosty and some oversized too, and lost a good few in transit
between their home in a liquid nitrogen dewar and the probe of our XL-100. \_
This is because the standard XI1.-100 5 mm spinner turbine has barely enough
flexibility to be able to cope with the variation in tube sizes between manufac-
turers, let alone the thickness of a layer of frost on the outside of the tube.

The solution to this problem was quite simple once I had borrowed the
idea of the gripping fingers and collar from the 10 mm spinner of our JEOL
FX601Q. (see diagram). Our workshop made the design from Delrin some
months ago and it has been very successful. It is a rather awkward machining
job and the surface finish has to be as smooth as possible. Machining marks
and fine surface hairs will at worst prevent it spinning, or floating on the air
bearing jets, and at best allow it to spin.only slowly.

After removing the collars, a frosty or oversized tube can easily be
pushed into the spinner. The fingers bend slightly to allow it through. The
collars are then replaced, the depth adjusted and the tube and spinner may
then be quickly transferred to the cold probe. The tube need be out of liquid
nitrogen for only a second or two between each stage before it goes into the
probe.

We now have to find a solution to this same problem for our new
WH-360, in which the sample is lowered into the probe on a fountain of warm
nitrogen!

Best wishes, and long may your tubes stay frozen!

—
Alan Boyd
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FACULTE DES SCIENCES

Université de Nantes - UER DE CHIMIE

NANTES, le 21 Mars 1979
CHIMIE ORGANIQUE PRYSIQUE
E.R.A. no 315 - C.N.R.S.

Professor B.L. SHAPIRO
2, rue de la Houssiniére Department of Chemistry
44072 - NANTES Cédex ‘ Texas A.M. University
College Station

TEXAS 77843 (U.s.a.)

Cher Barry,

‘ En collaboration avec le Groupe des Interactions Cellulaires dans
le cancer de la Faculté de Médecine de Nantes nous développons actuellement une
étude par RMN lH (a4 haut champ) de membranes cellulaires normales et tumorales
purifiées.

Nos premiers résultats ont été établis a partir de membranes plas-
miques de cellules plasmocytaires MF,S du plasmocytome murin MOPC 173 (c.f. figure
et de membranes purifiées de cellules spléniques et ganglionnaires normales de la
souris (c.f. figure 2).

Les différences relatives de largeur de raies, liées aux mesures
des temps de relaxation, nous ont permis de mettre en évidence des mobilités re-
latives différentes. De méme la mesure des temps de relaxation de l'eau dans les
deux types de membranes nous a conduit aux mémes observations que Damadian et ses
collaborateurs (1) avaient faites sur des tissus intacts : les valeurs de T, sont
exaltées de fagon trés significative par le caractére tumoral. Le réle de la mem-
brane est donc essentiel dans la compréhension des mécanismes de transfert de
l'information du milieu extérieur au sein de la cellule.

Nous avons entrepris une étude de 1l'interaction de lectines, en
particulier la concanavaline A, & diverses concentratinns, sur les membranes plas-
miques purifiées et pensons suivre la différenciation cellulaire sur des mem-

branes de cellules clonées : un thymome.

Meilleurs sentiments,
! _ ' A ’
1./ bR
- . - S i‘ \—
‘/M Cp
S. POIGNANT. G.j. MARTIN.

(1) R. DAMADIAN, K. ZANER, D. HOR, T. DI NAIO, L. MINKOFF, Annals of the N.Y.
Acad. of Sciences 1048, 222, 1973.
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" Spectres RMN 14 250 MHz dans D,0.PD = 7 . T = 23°C.
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Membrane du plasmocytome murin

Membrane de cellules spléniques. et ganglionnaires
normales.
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AARHUS UNIVERSITY

L
March 27, 1979
DEPARTMENT OF ORGANIC CHEMISTRY 8000 AARHUS C, DENMARK 2
HJJ/ATL

Professor Bernard L. Shapiro
Department of Chemistry
Texas A & M University
COLLEGE STATION, Texas 77843
USA

Dear Barry,

18c=13Cc SPIN COUPLING CONSTANTS IN BENZENE

Since last year's contribution (TAMU NMR 236-10) on deter~-
mination of signs of '3C-X couplings from *3C satellites in '3C
NMR spectra [1 we have among other experiments determined a num-
ber of '3C-~'2C couplings, including long-range, at the '3C natu-
ral abundance level in organic molecules. In some cases, general-
ly for quaternary carbons, we have been able to resolve *3C satel-
lite splittings as small as 1.8 Hz. In this connection we became
fascinated by the challenge of designing experiments which would
1lift the equivalence of the carbons in benzene, thus allowing a
determination of the three '2C-!3C couplings (*Jcc, *Jcc, and ®Jc¢c)
for this fundamental molecule. Recently we accomplished this objec~-
tive by observation of *°C satellites in the deuterium decoupled
natural abundance *®C spectrum of pentadeuterobenzene, 1. Three *3C
satellite spectra corresponding to the isotopomers 2, 3, and & were
observed and analyzed. However, 'H satellite spectra of about the
same abundance were also observed for the isotopomers 5, é, and 7,
which are present in the sample due to only 99% deuterium enrich-
ment of 1. Pentadeuterobenzene, 1, was prepared by electrochemical
reduction of pentadeuterobromobenzene (99% deuterium enrichment)
and the NMR sample was a mixture of 85% (v/v) 1 and 15% (v/v) TMS
in a 12 mm tube.

The *®C NMR experiments (25.16 MHz) were performed on a Varian
XL-100-15 spectrometer using internal *H (TMS, 100.1 MHz) lock and
®H decoupling (15.40 MHZ) by means of the Gyrocode decoupler. Pre-
cautions were taken to eliminate spectral noise introduced into the
system by the high-power low-frequency decoupling. This may be a-
chieved by "isoclating™ the transmitter/receiver system from the de-
coupling frequency.
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The eight '®C satellite transitions which constitute the AB
part of the ABX spin system for 2 were all observed. For the re-
maining isotopomers (2, &, and of course 5, 6, and 7) only the
satellites surrounding the high- and low-frequency 1°2C-1H doublet
‘lines (IJC1_H1) [2] for the isotopomer 8 were used in the analysis.
The spectral detail in figure 1 shows the satellite spectra (3550
transients) observed around the high-frequency line of the *Jci1-g1-
doublet. The linewidth at half height for these satellites is 0.10-
0.12 Hz. PFurthermore, it is noteworthy that the small satellite
doublet splitting for the isotopomer 7 (W, |4JC1—H41 = 1.28 Hz)
is clearly observed.

Accurate values for the '3C-!3C and *2®C-'H couplings in ben-
‘zene were determined using expansions (0.2 Hz/cm) of these spectraj.
furthermotre a wealth of isotope (®H and !3C) induced shift data was
also obtained. Only the *2C-13C couplings are reported here since
the '3C-'H couplings fall within the experimental errors of values
obtained earlier [2,3]. A value for 1JCC = 57.0 Hz in benzene has
earlier been quoted as a private communication in reference [4]
where some !'3C-'2C couplings in monosubstituted benzenes are re-—
ported. Experiments are in progress to determine the sign f‘or'gJCC
in benzene and an account of our work will soon appear in the
literature.

. 9Hz | 13¢-13C¢ Coupling Constants
= in Benzene:
AOO®
1 = + . ! 7
A Joq-co +55.95 + 0.04 Hz
A A
2 = . + 0.
To1_c3 2.46 + 0.02 Hz
o o 5
Vv JC1—CL|- = 4+10.01 i 0.02 Hz

Fig. 1. Satellites observed in
the *H decoupled *3C spectrum of
pentadeuterobenzene (see text):

A 21 1 is . _5_7 A _é’ [ ] _Z' Bes_’t regards,
<£;%§£;<§ /5*0{&.ﬂ4&40[
Hans J. Jakobsen Torben Lund

REFERENCES

[1] H.J.Jakobsen, T.Lund and S.Serensen, J.Magn.Resonance 33, 000
(1979) .

[2] H.Giinther, H.Seel and M.-E.Gunther, Org.Magn.Resonance 11, 97
(1978). ~

[3] M.Hansen and H.J.Jakobsen, J.Magn.Resonance 20, 520 (1975).
[4] F.J.Weigert and J.D.Roberts, J.Amer.Chem.Soc. 94, 6021 (1972).
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Department of Chemistry The Florida State University
Tallahassee, Florida 32306

March 29, 1979

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

Dear Barry:

Recent advances in construction of sideways-spinning tube probes along
with continued emphasis in our lab on multi nuclear capability has Ted to the
design and building of a Sideways-spinning Operation Broadband probe, for
use in conjunction with out Seminole super-conducting spectrometer system
(3.5 T, widebore Bruker magnet).

The broadband capability of this probe covers a frequency range of 36
to 62 Mz (13C through 31p)." Tuning over this vange is externally controllable
(sample in place) in both the observe and decouple channels; the lock channel is
pretuned. Initial sensitivity tests on a number of nuclei indicate that excellent
signal-to-noise ratios are obtainable at both extremes of the broadband coverage;
using 20 mm diameter tubes holding 7.2 ml of sample.

Initial Single Pulse Sensitivites

13¢ _ 90% Dioxane (coupled) S/N > 500:1 RMS
130 _ 907 Ethyl Benzene S/N> 1500:1 RMS
310 _ 14 phosphoric Acid S/N > 650:1 RMS

Additionally, we have constructed a microcell design enclosing a spherical
cavity with a volume of 3.2 ml for cases of limited sample, or where bulk
susceptibility is a problem.

The resolution of the probe 1s %u1te acceptable, especially considering
the Z-oriented shims available. 1P resolution of 0.9 Hz has been obtained
for proton decoupled trimethyl phosphate. Over the frequency range of interest,
the measured Q factor varies from 180 to 280 which is acceptably high.

Changing nuclei within the same sample requires seconds; when a sample and
frequency must be changed, only a few minutes are needed.

Under construction currently is a second S.0.B. probe for the range
10-25 MHz.

SAngerely,

///’ézfzf«’ jﬂé{ ‘
“3. Terry Ba11ey George C. Levy
Research Assistant Professor
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GORLAEUS LABORATORIA DER RIJKSUNIVERSITEIT TE LEIDEN
a SUB-FACULTEIT - SCHEIKUNDE

Wassenaarseweg 76
Correspondentle-adres:
Postbus 9502 LEIDEN, 29 maart 1979

2300 RA LEIDEN

Telefoon 148333
toestel:

Afdeling: J. Lugtenburg

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

Dear Professor Shapiro,

1

—~ The "H.N.M.R. spectrum of triphenyl-isopropyl lead.
Organic lead (IV) compounds have been studied in our laboratory for
some time.
. . . . . 2 . . s
The signals in the aliphatic region due to the 07Pb isotope containing
species show deceptive simplicity, we had not seen before in lead
compounds.
With the programme LAME we simulated the 100 Mhz 1H NMR spectrum of the
isopropyl part of triphenyl isopropyl lead with the following parameters:
207Pb abundance: 227 JCH3—CH 7.4 Hz
§ CH3: 1.739 ppm JPb—CH -47.7 Hz
§ CH : 2.833 ppm JPb—C—CH3 172.0 Hz
We hope you will be as excited by these results as we are.
Sinceggly your L ,ff .
D.C. van ” H.P.M. de Leeuw E J. Lugtenburg
References: D,C. van Beelen J. Wolters A. van der Gen
VR

J Organometal. Chem. 145 (1978) 359

D. de Vos J. Wolters Rec. Trav. Chim. PB
gz_(l978) 219
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BANGALORE NMR FACILITY

Participating Institutions
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Indian Institute of Science
Bangalore-560 012
) . National Aeronautical Laboratory
Ref : Bangalore-560 017

Raman Research Institute
Bangalore-560 006

Date: March 30, 1979 Tata Institute of Fundamen:ia! Research
Bombay-400 (005

Professor C.L.Khetrapal
Dr. Anil Xumar
Dr. A.C.XKunwar

Professor B.L.Shapiro

Bexas A & M University
College of Science

COLLEGE STATION, Texas 77843
US A

Title: 13C—Induced Isotopic Effects in 'Oriented' Molecules
Dear Prof. Shagpiro,

For the past few months, we have concentrated efforts on
investigations of the 13C-H satellites in proton NMR spectra of
a variety of organic compounds oriented in the nematic phase. In
acetone, for example, the spectra due to both types of species
containing one 130 nucleus-were observed, interpreted completely
and the geometrical information has been derived. A substitution
of a 13C-—nucleus has small but significant influence on the proton
chemical shift and the H-H dipolar couplings. A 13C at one of
the methyl positions changes the chemical shift of the directly
bonded proton upfield by 0.50 Hz (at 270 MHz) whereas the other
protons are influenced in the same direction by 0.22 Hz. A 130
at the carbonyl carbon changes the proton chemical shift upfield
by 0.19 Hgz. Though such effects for protons directly bonded to
a 130 nucleus may be detected relatively easily from the spectra
in the isotropic media, it must be emphasized that it is hard to
determine such effects for non-directly bonded carbon-13 and protons
in isotropic cases and hence this method is useful. The direct
dipolar HH coupling constant (in EBBA) within the methyl protons
of the group containing a 130 is reduced by 0.10 Hz.

Yours sincerely,

C:.L.J<L4g§%éﬁéﬁél 1A@;&Q <£;V“V~”/gé15ﬂ&»uanvr

C.L.Khetrapal ~ = Anil Kumar A.C. Kunwar
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University of lllinois at Urbana-Champaign

School of Chemical Sciences
150 Roger Adams Laboratory

Urbana, Illinois 61801

March 30, 1979

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

POSITION AVAITABLE: NMR SPECTROSCOPIST

Dear Professor Shapiro:

- The Molecular Spectroscopy Laboratory in the School of Chemical
Sciences has an opening for a spectroscopist. The appointment will be
academic/professional. Minimum qualifications include a Ph.D. in a
physical science or a graduate degree in engineering. A background in
nuclear magnetic resonance is essential, and experience in electronics
or chemistry would be helpful. ;

The duties of the position include design, construction, and testing
of electronic equipment related to nuclear magnetic resonance. Some
instrument operation may be required. The prospective candidate should be
highly motivated and talented; productivity will be an essential consideration.

The desired starting date is October 1, 1979. The position is a
continuing one and offers one month vacation per year. The starting salary
will be $18,500 or more depending upon qualifications and experience. '
Persons wishing to apply should send a curriculum vitae to the address
below, and arrange for three letters of recommendation to bé sent. In
order to insure consideration application materials should be received
by August 1, 1979,

The University of Illinois is an affirmative action/Equal Opportunity
Employer and encourages application from members of minority groups and
women.

Inquiries should be sent to:
Dr. Stephen E. Ulrich
School of Chemical Sciences

University of Illinois
Urbana, Illinois 61801 USA

Sincerely yours,

Stephen E. Ulrich
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positive upfield from acetone) for the two different types of CO's
(equatorial and axial). The spectrum was obtained in 20', using
a 90° pulse with a repetition time of 0.15 sec.

j&ki:bu;k, . | : C:Q. £ZaoﬁEL\

S.Aime .Milggz' | . D.Osella
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MERCK
SHARP
& DOHME CANADA LIMITED/LIMITEE

ISOTOPE DIVISION

 April 1, 1979

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

Dear Barry:

In a recent TAMU NMR Newsletter [245, 31 (1979)1], wra¥3and
Ernst commented on the Tack of availability of consistent "“C NMR
data for deuterated solvents, and included some chemical shifts
they had deterT§ned.' Four years ago, for just this reason, Jake
and I ran the '°C and residual-'H spectra of all the solvents
then Tisted in the Merck NMR Solvent catalog. These data were
tabulated, along with the useful physical properties, as
indicated on the next page.

Merck has been distributing these tables to all who are
interested, for both individual and classroom use; apparently
they haven't reached' as wide an audience as I had thought. '
Copies of these tables (heavy paper) are available, in reasonable
quantities, by writing me at my London address, below.

Sincerely,
et
e e

Myra Gordon

606-1209 Richmond St.
London, Ontario, Canada
N6A 3L7

P.S. It might be more expedient for your European readers to obtain
their copies by writing Dr. Ivar Cooke

IC Chemikalien GmbH

Sohnckestrasse 17

8000 Minchen 71

G.P./P.0. BOX, 899 POINTE-CLAIRE — DORVAL, QUEBEC H9R 4P7 TELEPHONE 514-697-2823
Cable: ISOMERCK / Telex: 05-821-5633 / TWX: 610-421-3617
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DEUTERATED NMR gOLVENTS-HANDY REFERENCE DATA

Compound
Mol. Wi. 4 m.p. bp* du(mutt)* Juo dc(mult) Jeo Her)
Acetic Acid-d, 1.12 17 118 11.63(1) 178.4 (br)
64.078 2.03(5) 2 20.0(7) 20
Acetone-d, 0.87 -94 57 208.0(13) 0.9
64.117 2.04(5) 22 29.8(7) 20
Acetonitrile-d, ‘0.84 -45 82 118.2 (br)
44.071 1.93(5) 25 1.3(7) 21
Benzene-d, 095 5 60 7.15(br) 128.0(3) 24
84.152
Chioroform-d 1.50 -84 62 7.24(1) 77.0(3) 32
120.384
Cyclohexane-d,, 0.69 6 81 1.38 (br) 1 28.4(5) 19
98238 -
Deuterium Oxide 1.11 38 101.4 4.63(DSS)
20.028 4.67(TSP)
1,2-Dichloroethane-d, 1.25 -40 84 3.72 (br} 43.6 (5). 235
102.985 . :
Diethyl-d, Ether 082 -116 35 3.34(m) 65.3(5) 21
84.185 1.07 (m) 14.5(7) 19
Diglyme-d,. 0.95 -68 162 3.49 (br) 70.7 (5) 21
146.283 3.40 (br) 70.0(5) 21
3.22(5) 1.5 57.7(7) 21
Dimethylformamide-d, 1.04 -61 153 8.01 (br) 162.7 (3) 30
80.138 ' 2.91(5) 2 35.2(7) 21
2.74(5) 2 30.1(7) 21
Dimethyl-d, Suiphoxide 1.18 18 189 2.49(5) 17 39.5(7) 21
84.170
p-Dioxane-ds 113 12 101 3.53(m) 66.5(5) 22
96.156
Ethyt Alcohol-d, (anh) 0.91 <-130 79 5.19(1)
52.106 3.55(br) 56.8 (5) 22
: 1.11 (m) 17.2(7) 19
Glyme-d,o 0.86 -58 83 3.40(m) 71.7 (5) 21
100.184 3.22(5) 16 57.8(7) 21
Hexafluoroacetone Deuterate 1.71 21 5.26(1) 122.5(4) (287)
198.067 92.9(7) (34.5)
HMPT-d.a 1.14 7 106(11) 2.53(2x5) 2(9.5) 35.8(7) 21
197.314
Methyl Aicohol-d, 0.89 -98 65 4.76(1) 49.0(7) 215
36.067 3.30(5) 17
Methylene Chioride-d, 1.35 -95 40 5.32(3) 1 53.8(5) 27
86.945
Nitrobenzene-ds 1.25 6 211 148.6 (1)
128.143 8.11 (br) 134.8(3) 24.5(p)
7.67 (br) 129.5(3) 25
7.50 (br) 123.5(3) 26
Nitromethane-d, 1.20 -29 101 4.33(5) 2 62.8(7) 22
64.059
isoPropy! Alcohol-d, 0.90 -86 83 5.12(1)
68.146 3.89 (br) 62.9(3) 215
1.10 (br) 24.2(7) 19
Pyridine-d, 1.05 -42 118 8.71 (br) 149.9(3) 275
84.133 7.55(br) 135.5(3) 245(n
7.19 (br) 123.5(3) 25
Tetrahydrofuran-d. 0.99 -109 66 3.58 (br) 67.4(5) 22
80.1567 : 1.73(br) 25.3 (br) 205
Toluene-d, 0.94 -95 111 137.5(1)
100.191 7.09(m) 128.9(3) 23
. ‘ 7.00 (br) 128.0(3) 24
6.98 (m) 125.2 (3) 24(p)
2.09(5) 23 20.4(7) 19
Trifluoroacetic Acid-d* 1.50 -15 72 11.50(1) 164.2 (4) (44)
" 115,030 116.6(4) - (283)
2,2,2-Triflucroethyl! Alcohol-d,* 1.45 -44 75 5.02 (1) 126.3(4) (277)
103.059 3.88(4x3) 2(9) 61.5(4x5) 22(36)

*Melting and boiling points (in °C) are those of the corresponding light compound {except for D,0) and are intended only to indicate
the useful liquid range of the materials.

14 (of the residual protons) and '’C spectra were determined on HA-100 and XL-100-15 spectrometers, respectively, for the same
sample of each solvent containing 5% TMS (v/v). The chemical shifts are in ppm relative to TMS; the coupling constants are in Hz. (Since
deuterium has a spin of 1, triplets arising from coupling to deuterium have the intensity ratio of 1:1:1, etc.) The muttiplicity br indicates
a broad peak without resolvable fine structure, while m denotes one with fine structure. It should be noted that the chemical shitts, in
particular, can be dependent on solute, concentration and temperature.

‘dr(CFCl,) 82.6 (1) “d-(CFCl,) 76.2 (1) *d0r(CFClL) 77.8(5),drp 1.2 all determined on an HA-100 spectrometer.

PRINTED IN CANADA
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DEPARTMENT OF ORGANIC CHEMISTRY .
THE ROBERT ROBINSON LABORATORIES P,0.BOX 147 LIVERPOOL L69 3BX TEL: 051 — 709 - 6022

The University of Liverpool

Professor B.L. Shapiro,

Department of Chemistry,

Texas A, and M. University,

College Station,

Texas 77843 ‘ 2nd April, 1979.

Dear Barry,

1

Conformer Energies in 2-Chlorocyclohexanone,

In reply to yéur reminders, Lee Griffiths and I have
just completed a solvent study on the conformational equilibrium
in 2—ch10rocyclohexanone1, essentially similar to that of
Pan and Stothersz, but in a much wider range of solvents to
better test our reaction field theory.

The results are shown tabulated, and the agreement with
our reaction field model is sufficiently good to allow the
prediction of the vapour state conformer energy differences,
These are for the 2-fluoro, 2-chloro and 2-~-bromo cyclohexanone
ca, 0,8, 1,7 and 1.9 kcals/mole respectively, which may be
compared with the values for the corresponding cyclohexyl
halides of -0,2, -0.4 and -0,5 kcals/mole.

The reaction field model has also been applied to a
variety of 2- and 4-substituted halo-cyclohexanones with

generally good agreement,

Interestingly the main problem in the application of the
model was in the determination of the precise geometry of the
halo-ketone ring,

_}0 '
oz

Dr. R.J. Abraham.,”

With best wishes, Yours sincerely,
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1. R.J. Abraham and L, Griffiths (manuscript in preparation).
2, Y. Pan and J.B, Stothers, Can. J., Chem., 45, 2943 (1967),.

Table 4., Observed and Calculated Conformational Free Energies

(A G, kcal/mole) of 2-chlorocyclohexanone,

CI

A G

Solvent € Obsd Calc
Vapour | 1.0 1.75
n,Pentane 1.96 1.04 1.00
n.Hexane 2,00 0.91 0. 98
c.Pentane 2,05 0.99 0. 95
C;Cl1l, 2,37 0.84 0.80
C,HC1 4 3.61 0.46 0.42
CDC14 5.05 0.08 0.17
CD,Cl, 9,40 ~-0.06 -0.18
dgAcetone 21.60 ~0.31 ~-0.48
CD3NO, 35.90 -0.42 -0.61
dy DMF 36.70 -0.50 -0.61
CD;CN 37.10 -0.39 -0.61

dg DMS O 47.50 -0.59 -0.67
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CASE WESTERN RESERVE UNIVERSITY -

Professor B. L. Shapir

Department of Chemistry

Texas A & M University
College Station, Texas

RE: 13¢
Dear Professor Shapiro

We have recently

CLEVELAND,

DEPARTMENTS OF PEDIATRICS AND BIOCHEMISTRY

April 3, 1979

(s

77843

NMR Probe of Lysine Function in Proteins

developed a mild procedure for reductively methylating

proteins with [l3C]for$a1dehyde and sodium cyanoborohydride (J. Biol. Chem.,

July-August). It has

been determined that this method is specific for the

g~amino groups of lysine and the N-terminal o—amino group of proteins, yielding

N,N-dimethyl derivatives.

Since methyl groups are small and the pKa of the

amino group i1s not sigiificantly perturbed, we feel reductive methylation 1s

an ideal method to lab

Our initial studi

active site lysine) wil

We have since expanded
work shown here on 13C

The cmr of methyl

1 protein amino groups for 13¢ NMR studies.

es with 13C—methylated ribonuclease-A (which contains an
11 also be published in J. Biol. Chem. (July-~August).
our studies to several other proteins including the
+methylated HEW lysozyme.:

ated lysozyme at pH 8.5 (Figure 1) shows that all 6 of

the dimethyl e—amino lysyl residues as well as the oc-amino terminus have dif-

ferent chemical shifts!
lysyl residues are unique with respect to chemical shift, pKa, and Tj.

is in contrast to 13C-

We have found for methylated lysozyme, that most
This
méthylated ribonuclease—-A where only two signals are ob-

served for the methylated lysyl groups ~ one from lysine 41, the active site

residue, and the other| from the 9 bulk lysyl residues.

cmr of 13C-methylated
Some of the signals ap
signal) which sharpen
esting that the pH opt

At pH's below 6, the
lysozyme show increasing line broadening (figure 2).
gear to split into broad "doublets" (e.g. the o-amino
as the pH is further decreased below 4. It 1s inter-
imum for lysozyme activity is within this pH range.

Please credit this contribution to Bill Ritchey's Account.

Sincerely yours,
N /5 /N
£
(FD’W\S
fom Gerkeny Ph.D.’ Neil Jentéft, Ph.D.

OHIO 44108

%)

A Do 6 Mbﬂv\

/bp :
Department of Pediatrics ‘ ] ' 78 4 it - .
J t, Ph.D. Dorr G. Dearbor .D. .D.
School of Medicine oyce Jen s rborn, s

Rainbow Babies and Childrens Hospital
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Figure 1

(Spectra obtained at
ambient temperature
using a Bruker WH 180
at 45 MHz with a 20 mm
tube. Protein
concentration ~10 mg
per ml requiring

~200 scans.)

Figure 2

pH Dependence of

13C Methylated Lysozyme

(Same NMR parameters as
above)



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH
BETHESDA. MARYLAND 20014

April 5, 1979

Professor Bernard L. Shapiro
Department of Chemistry
Texas A & M University
College Station, TX 99843

Modification on JEOL FX-series NMR Spectrometers
for Large Offsets

Dear Professor Shapiro:

We have recently made a simple modification .on our JEOL FX-100
system so that we can observe 13¢ signals which resonate outside the
offset frequencies(*50 KHz) provided by the manufactory. We feel that
this modification may be of interest to FX-series owners.

The modification basically was to replace the 13¢ 10cal oscillator
with a rf synthesizer., The variable frequency from the synthesizer,which
was phase locked to the spectrometer, was fed to point CN16 (1.5 V p/5011)
of the H/13C local oscillator unit (see fl%ure below). To avoid
interference from original circuitry, the C local oscillator section
was disabled by cutting off its +12V supply during the variable frequency
operation, It is very convenient to make changes between the normal C
and the modified variable frequency operations by using a double pole,
double throw switch as shown in the figure,

A bonus from this modification is that one can take advantage of the
variable frequency of synthesizer to observe other nuclei which have
resonance frequenc1es near that of 13C. With this modification, we are
able to observe g%o pulse ~150 usec), 27A1(fv90/usec)1 3Mn(n48,ysec),

c

9 Br(nv14/USec) and Br(rVZSO‘ﬂsec) without retuning the matching
networks,
Sincerely yours,
\%“/)zﬂ/ud//[ (E—
Herman J. C., Yeh
- BNC 9
synthesizer ‘;\(2 1.5Vop ® CN16 (See page 10 of
To PS-1 o . MSS-R FX-100 circuit
1 b} R36 diagram)
24
| CN15
5 [ _
! To of (See page 9 of
+12v i P
To (3) of CNl4 —=~—O N Switch 1 FX-100 circuit
1 diagram)
Switch

1. normal 2, modified

¢
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CENTRO DE INVESTIGACION DEL [PN

APARTADO POSTAL 14-740
N MEXICO 14, D. £

DEPARTAMENTO DE QUIMICA

April 5, 1979

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

U. S. A. 77843

Dear Professor Shapiro:

Severe Broadening of proton methoxyl signals by use of
small amounts of a shift reagent

In one of our earliest contributions to the newsletter (1)
we described the shift reagent behavior of the four flavones
having one methoxyl group at the A-ring. The work with all pos
sible monomethoxylflavones has been completed, the lanthanide
position during interaction have been assessed by computer cal
culations and the data will appear soon (2) together with those

— of 3,5-dimethoxyflavone.

In that study it was concluded that four types of compounds
have to be considered for the elucidation of substitution patter
ns of flavones using Pr(fod)3 shift reagent, as follows:

1.~ Unsubstituted flavones at both 3 and 5, in which the
lanthanide induced shifts (LIS) are: H-5 > H-3 > H-8 >
H-6 > H-7 > H-2' and H-6' > H-3' and H-5' > H-Y4'. The
methoxyl groups of these substances remain as sharp sing
lets.

2.- Flavones with methoxyl group at C-3 and hydrogen at C-5
for which the LIS are: H-5 > H-2' and H-6' > H-3' and
H-5' > H-8 > H-4' > H-6 > H-7. The 3-OMe signal broad
ness to W(1/2) = 4 Hz after addition of 0.1 mole of
Pr(fod)3 per mole substrate.

3.- Flavones with methoxyl at C-5 and hydrogen at C-3 for
which the LIS are: H-6 > H-3 > H-7 > H-8 > H-2' and H-6'
> H-3' and H-5' > H-4'. The 5-OMe signal broadness to
W(1/2) = 8 Hz after addition of 0.1 mole of Pr(fod)3.

4.- Disubstituted flavones with methoxyl at both 3 and 5 po
sitions for which the LIS are: H-6 > H-7 > H-8 > H-2'
and H-6' > H-3' and H-5' > H-4'. The 3-OMe signal broad
ness to W(1/2) = 3.5 Hz and that of 5-0OMe to W(1/2) =
20 Hz after addition of only 0.04 mole of Pr(fod)3 per
2 mole substrate.

We are now using this information to study polymethoxyfla
vones and until now the following compounds have been measured:
5,7-dimethoxy-3 5,7,4"'-trimethoxy-3 5,7,3',4'-tetramethoxy-; 3,
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wh [ T T t T T . -
t ‘ T T \ ;
l ot
3'4'=(OMo),
T= OMe - ‘// i
3,6~ (OMe),

+ 2mg Pr{FCD);
5'(°_M° (004 m/m)

3/4',7-(OMe),

3,6=(0Mo),

<+ 1mg Pr(FOD);
{0.02 m/m)

7.3,4'- (OMe) ,
)

5-0OMe

Proton nmr spectra of 3,3',4',5,6,7—hexamethoxyflavone.
Lower: Pure substrate; Center: in the presence of 1 mg Pr(fod)g;
Upper: in the presence of 2 mg Pr(fod),.

/
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5,7-trimethoxy-; 3,5,7,4"'-tetramethoxy-; 3,5,7,3',4"'-pentame
thoxy-3 3,5,7,2',4"'-pentamethoxy-; 3,5,7,3',4',5"'-hexamethoxy-;
3,3',4',7-tetramethoxy-; 3,5,6,7,4"'-pentamethoxy- and 3,5,6,7,
3',4'-hexamethoxyflavone.

With the exception of the last two molecules, the flavones
behave in accordance with the classification into the four groups.

However in the case of flavones having methoxyl groups at
3,5 and 6 a new situation arises: The 60 MHz spectrum (A-60) of
a solution containing 20 mg of 3,3',4',5,6,7-hexamethoxyflavone
in 0.3 ml CDCl,; is shown in the low trace of the figure. Addi
tion of only 1 mg Pr(fod), (central trace) broadness the 5-OMe
signal so severely that it is almost lost in the base line. The
signals of the OMe groups at 3 and 6 are also quite broad while
the remaining three methoxyl groups give a single sharp peak at
~ 4 ppm. The effect of adding a second mg of the shift reagent is
shown on the top trace, where the 5-OMe group has virtually disap
peared, the signals of 3 and 6 shift again and the singlet due to
the substitutents at 3', 4' and 7 start to resolve into three
peaks. Further additions of shift reagent cause the complete loss
of the 5-0OMe signal. When the spectrum is measured in the presence
of 20 mg of Pr(fod),, which correspond to a ratio of approximately
0.4 mole of shift reagent per mole of substrate, the broad signal
due to the 3 and 6 methoxyl groups, which is found around 1 ppm,
also starts to resolve into two peaks. Furthermore, the signal
owing to the Pr(fod), is found always in the 0.5 ppm region except
ing these two molecuies were 1t is found upfield from TMS.

This data suggest that a fifth group of flavones has to be
considered for thg substitution pattern elucidation of these mole
cules.

Sincerely yours,

’
//”,47/;/-’?24 LR
; —

>

\J/Mgm»dﬂ*
D

. ) uno
Graduate” Student

(1) P. Joseph-Nathan and J. Mares, TAMU NMR Newslett., 194, 17
(1974). T
(2) P. Joseph-Nathan, J. Mares and D.J. Ramirez, J. Magn. Resonance,
(in press).
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Gerhard Higele Diisseldorf, 6.4.79 -~

Viinfried Boenigk UniversititsstraBe 1 N

Prof. B. L. Shapiro
Dept. of Chemistry
TEXAS A&HM University
College Station

TX 778L3 U. S. A..

Dear Professor Shapiro!

In J. Magn. Res. 26, 505 (1977) Volker Lueg and G. H. reported-

on a new computer’ program SYMTRY for thz calculation of NMR
spectra of spinsystems with general symmetry. SYMTRY was designed
for the CYBER—computer at Colognelusing FORTRAN and CDC-ASSEMBLER-
language. The program was tested with spinsystems familiar to our
chemistry. Continuing these studies we developed a FORTRAN-only ~
version of SYMTRY, expanded a number of arrays aad changed the
handling of symmetry-operators. The new version is running on

the Dilisseldorf TELEFUNKEN-computer and'should be.adaptable to
other computing facilities more easily now. SYMTRY will handle
greater spin systems like the [[4].X]5 of [NPF,|, or the five
hypothetical [AX]A systems in cyclobutanes CAHAFA' To check the
program we choose that fine piece of research given by Linden-
BDell in Mol. Phys. 15, 523 (1968) concerning a nickel-O-complex
with tetrahedral symmetry,:

Subsequent spectra show the proton-

decoupled phosphorus- and fluo.ine-

spectra in ]:RPF]‘*Ni Bx], (T4) . y o\

Yours sincerely N\ /

Geshasof H<, Gndied Boew -
fu%Q ﬁﬁ#$‘41 . . 9
Gerhard Higele and Winfried Boenigk

Institut fiir Anorganische und Struktur-
chemie der Universit#t Diisseldorf
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TEXAS A&M UNIVERSITY

COLLEGE OF SCIENCE
COLLEGE STATION, TEXAS 77843

Department of

3 Aprii
CHEMISTRY P 1979

Dr. Ray Ettinger .
Varian Instrument Division
611 Hansen Way

Palo Alto, CA 94303

Dear Ray:

- I hope you will not mind if we remind you that it has been quite

some time since you have sent in a technical contribution to the TAMU
NMR Newsletter.

As you know, we have made it a rule that recipients of the News-
letter must contribute technically at least once every nine or ten

m?nths. Please supply us with a short title(s) of all the topics you
discuss in your contribution. Thanks!

Yours sincerely,

/
//ééiiiﬁzf‘
Bernard ‘.. Shapiro

Professor

THE ABOVE, OUR STANDARD "REMINDER” LETTER, WAS ERRONEOUSLY SENT
TO RAY ETTINGER OF VARIAN., "“ERRONEOUSLY” BECAUSE AS HIS FRIENDS
KNOW, ALL OF RAY'S TECHNICAL CONTRIBUTIONS IN RECENT YEARS HAVE BEEN
OF A CLASSIFIED OR OTHERWISE UNPRINTABLE VARIETY. AND THEY SAY THAT
CAPTAINS OF INDUSTRY HAVE NO SENSE OF HUMOR!

B, L. - SHAPIRO

varian/611 hansen way/palo alto/california 94303/u.s.a./415 /493 - 4000

Prof. Bernard L. Shapiro
Department of Chemistry

Texas A&M University

College Station, Texas 77843

Dear Barry:

I hope you will not mind if we remind you that it has been quite
some time since you have sent in a purchase order to the Varian
Instrument Division. :

As you know, we have made it a rule that recipients of our NMR
T-shirts must contribute financially at least once every nine

or ten months. Please supply us with a short 1isting of all the
instruments vou will acquire in your next order. Thanks!

Yours sincerely,

~

_,,——Ray Ettinger
Product Marketing Manager,

LYY L T R T PR

)
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SCHOOL OF CHEMICAL SCIENCES + ADMINISTRATIVE OFFICES - URBANA, ILLINOIS 61801

DEPARTMENT OF CHEMISTRY April 9, 1979

Dr. Bernard L. Shapiro

Department of Chemistry

Texas A & M University

College Station, Texas 77843 Postdoc opening

Dear Barry:

This is a quick note to let you know that I have a couple of
openings for postdocs starting this summer and/or fall. Work in
progress includes: i) The use of proton rélaxation measurements to
study the effects of various chemical treatments and of light upon
the oxidation state and structural environment of manganese in chloro-
plasts. 1ii) Phosphorus -31 and deuterium FT studies of the dynamic state
of phospholipids in artificial and natural membranes, with and without
proteins. 1iii) Setting up pulsed ESR facilities for studies similar to
those outlined in i).

Sincerely yours,

\M,éuz;@
H. S. Gutowsky

Professor

- HSG:sc
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CARLETON UNIVERSITY

OTTAWA, CANADA
K15 586 ' _

April 6, 1979.

DEPARTMENT OF CHEMISTRY

Professor B.L. Shapiro

Dept. of Chemistry

Texas A & M University

College Station, Texas :
77843

U.S.A.

Title: "13¢.13¢ Couplings in exo-methylenebenzocycloalkanes"
Dear Barry,

For her 'honors B.Sc. project, Jocelyn Selwyn has
prepared the 4 compounds shown below, enriched with 13C

at the exo-methylene carbon. »
: b
3 pt M
— 15
|
3-6 218

2 NRZ L0k He

4

The 130-130 couplings to individual positions are indicated
in the diagram. A force field program, "GEMO" (1), has been
used to calculate preferred geometries. The calculated torsional
angles between the plane of the benzene ring and the
exo-methylene carbon for compounds 2-4 are in good agreement with
. the only available experimental data, those from photoelectron o
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spectroscopy (2). Using these geometries as input, the Fermi-
contact contributions to the couplings were then calculated via
the INDO MO program (3). Agreement for J's is excellent, but
poor for 2J's and 3J's.

For the vicinal coup]ings, an approximate Karplus relation
was found, with a 3J minimum in the range of dihedral angles
from 80- 100° and maxima near 0 and 180 Deviations from
"Karplus- 11ke“ behavior were found for bonding situations
involving unusually large or small C-C-C valence angles.

These results are reminiscent of results for 3Jy,,, for the

alkene protons of 3-7 membered cycloalkenes (4), in which

an increase in the valence angle (C-C-H), causes a marked
reduction in 3Jyy for constant dihedral angle. We are

presently exploring, in more detail, the influence of valence
angle changes on 3JCC, for fixed dihedral angles in dimethylated
cycloalkenes.

Spectral assignments for the non-protonated aromatic
carbons of 1- 4 were confirmed via deuteration of the exomethylene
group. From our results, it appears :that the previous
assignments for these carbons of l,'(S) should be
reversed. Best personal regards.

Sincgre]y,
G.W. Buchanan,
Associate Professor.

References

1. N.C. Cohen, Tetrahedron 27, 789 (1971).

2. J.P. Moier and D.W. Turner, J.C.S. Far. Trans. 2, 69, 196 (1973).

3. Obtained from QCPE #224

4. "Organic Structural Analysis", J.B. Lambert et al P. 68 (1976).

5. D.W. Hughes, B.C. Nalliah, H.L. Holland and D.B. MaclLean, Can. J. Chem.
55, 2252 (1977).
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‘Gesamthochschule Siegen 5900 Siegen 21, den April 7, 1979

Fachbereich 8, Organische Chemie 11 Adolf -Reichwein—Strafie
Prof. Dr. I1. Giinther Fernruf 0271/740 - 1
Nebenstelle 4390 , 4400

Gesamthochschule Siegen, Postfach 21 02 09, 5900 Siegen 21

Prof. Dr. B. L. Shapiro
Texas A and M University
College of Science

‘College Station, Texas 77843

U S A

Karplusturve for 3J(C,H) in Norbornane

Dear Barry,

13C,1H coupling constants we have ex-

continuing our studies of
tended earlier measurements on deuterated adamantane (TAMU News-
letter 238/28; R. Aydin and H. Gilinther, Z. Naturf. 34b, March

issue 1979) to the following set of monodeuterated norbornanes:

3J (CIH) %08 : -
225 B s
' 6.15
A D | | i
878 5 8.54
1

The values for the 3J(13C, H) couplings (in Hz) given were cal-

culated from the observed 3J(13C,2H) data using the conversion fac-

tor 6.5144.

14

The Karplus-like treatment of the data using the experimental
geometry for norbornane [1] is shown in Fig. 1. The best fit was ob-
tained using a least squares procedure. The result (equ. given in
Fig. 1) agrees well with that derived theoretically for propane by

Wasylishen and Schaefer [2] (values in the 2nd line).

Two aspects remain for clarification:

(1) Can vicinal C,H couplings indeed be negative?

(2) Do isotope and/or relaxation effects [3] spoil the picture?
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With respect to (1), further data for @ = 40°-110° seem desirable

to close the experimental gap. Point (2) is presently investigated.
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In acknowledgement of your green reminder,

N
Sincerely yours, iz ' ;9&1FQ/ZJ
R. A:ydiZ’ | |

H. Glinther

[1] J. F. Chiang, C. F. Wilcox, and S.H. Bauer, J. Am. Chem. Soc.
90, 3149 (1968).

[2] Wasyllshen and T. Schaefer, Can. J. Chem. §l, 961 (1973).

(3]

M. A. Al-Rawi, J. A. Elvidge, J. R. Jones, and E. A. Evans,
C. S. Perkin II, 1975, 449.
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(LS. Depatiment of Fnergy
l.atamie Fnergy Technology Center
P.O. Box 3395, University Station

L.ramie, Wyoming 82071 April 13, 1979

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

Re: NMR Symposia

Dear Barry:

Enclosed is the preliminary program for the NMR Symposium on Macro-
molecules to be held 'in conjunction with the 21st Annual Rocky Mountain
Conference on Analytical Chemistry at the Denver Convention Complex,
Denver, Colorado from July 30 to August 1, 1979.

Both Gareth and I are pleased with the response we have received to

our invitations. There are over 100 papers dealing with the appli-
cations of magnetic resonances to chemistry and biology and we extend
an invitation to all readers of the Newsletter to attend the Conference.
Additional information about the Conference can be obtained from either
Dr. Gareth Eaton or me.

Dr. Gareth R. Eaton Dr. Daniel A. Netzel
EPR Symposium Chairman NMR Symposium Chairman
Department of Chemistry Laramie Energy Technology Center
University of Denver P. 0. Box 3395, University Station
Denver, Colorado 80208 . Laramie, Wyoming 82071
(303) 753-2507 (307) 721-2370

Sincerely,

/ et ] .
N //’zﬁ
A %

Daniel A. Netzel
NMR Symposium Chairman



SYMPOSIUM ON THE HMPR OF MACROMOLECYLES

D. A. Netzel, Chairman

SESSION | - SOLID STATL NMR

Monday Morning, Julv 30 - Gary E. Maclel, Presiding

8:30
8:35

9:00

10:00

10:30

11:00

11:30

12:00

fntroductory Remarks - Danlel A. Netzel

EXPECTATIONS FOR RESOLUTION IN HIGH RESOLUTION |3C NHR OF
SOLIDS--PARTICULARLY POLYMERS, D. L, VanderHart, W. L. Earl,
National Burcau of Standards, Washington, D.C., and A. N,

Garroway, Naval Research Laboratnry, Washingten, D.C.

2342 SOLID-STATE NMR OF BETA-ALUMINAS, R. W. Vaughan, H. Polak,
and A. Highe, Californla Institute of Technology, Pasadena CA,

HIGH RESOLUTION SOLID STATE NMR OF HYDROGEW ON CATALYTICALLY
ACTIVE SURFACES, B. €. Gerstein, P, Dubois Murphy, L. M. Ryan
and R. E. Taylor, fowa State University, Ames [A,

Coffre Break

LOW TEMPERATURE NMR OF SMALL MOLECULES BY MATRIX [SOLATION,

K. Zilm and D, M. Grant, University of Utah, Salt Lake City UT.

RECENT OEVELOPMENTS IN HIGH RCSOLUTION DEUTERIUM NMR IN SOLIDS-
DOUBLE QUANTUM HMR AND MAGIC ANGLE SPINNING, M. Alla, Estonian
Academy of Sciences, Tallinn, Estonian SSR, D. Eckman and

A. Pines, University of California, Berkeley CA,

DYHAMIC FREQUENCY SHIFTS IN SPECTRALLY DEGEHERATE SPIN SYSTEMS, '
L. G. Werbelow, Montana State Universlty, Bozeman MT.

Lunch

Monday Afterncon, July 30 - Vic Bartuska, Preslding

1:30

2:00

2:30

RELAXATION STUDIES OF POLYMERIC BLENDS, M. D. Sescik, J. Schacfer,
E. 0. Stejskal, and R, A. McKay, Monsanto Company, St. Louis MO,

HIGH RESOLUTIGHN ‘BC KHR {HVESTIGATION OF SOLID PHENOLIC RESINS
AND KELATED COMPOURDS, C. A. Fyfe, A. Rudin and W. J. Tchir,
Unlversity of Gueliph, Guelph, Ontario, Canada.

|3C NMR SOL!DS TECHNIQUES FOR CHARACTERIZING BLENDS OF ELASTO-
MLCRS AND POLYOLELFINS, €. J. Carmen, J. B. Pausch, BF Goodrich
Company, Brecksville OH, and A. N. Garroway, Naval Research
Laboratory, Washington, D.C.

Coffec Break

C-F DOUBLE RESONANCE STUD!ES OF BULK FLUOROPOLYMERS, 4. Lyerla
and C. S. Yannoni, I|BH, Sap Jose CA.

SOLID STATE KMR OF ELASTOMER: LOW AND HIGH RESOLUTION,
J. Ackerman and J. E. Mark, University of Cincinnatl, Cincinnati

MACROHDLECULAR DYNAMICS OF FLUOROCARBON POLYMERS STUD{ED BY
MULTIPLE PULSE NMR, A. J. Vega, DuPont, Wilmington DE.

SESSION [ - Continucd

Tuesday Morning, July 31 - Danlel A. Netzel, Preslding

9:00
9:30

10:00
10:30

11:00

11:30

12:00

1

3C NMR STUDIES OF COALS, V. J. Bartuska, G. E. Maciel, Colorado
State Unlversity, Fort Collins CD, and F. P. Hlknis, Laramie
Energy Technology Center, Laramie WY.

'3c NMR STUOIES OF OIL SHALES, F. P. Miknis, Laramie Energy
Technology Center, Laramie WY, V. J, Bartuska and G. E. Maciel,
Colorado State University, Fort Collins CO.

Coffee Break

FURTHER I3C NMR STUDIES ON SOLID FOSSIL FUELS, R. J. Pugmire,

S+ W. Zilm and D. K, Grant, University of Utah, Salt Lake City

13C NMR STUDIES OF SOLID PLANT MATERIALS, G. E. Maciel and V. J.
Bartuska, Colorado State University, Fort Collins CO.

SOLID STATE HIGH RESOLUT{ON ‘3C NMR STUDIES OF CELLULOSE,

“HW. L. Earl and D. L. VanderHart, Nationai Bureau of Standards,

Washington, D.C.

Lunch -

SESSION 11 - FUELS

Tuesday Afternoon, July 31 =~ Francis P. Miknis, Presiding

1:30

2:00

3:00
3:30

4:00

CARBON-13 SPECTRA-STRUCTURE CORRELATIONS FOR HYDROCARBONS |

#;_f' Chamberlain, Exxon Rescarch & Engineering Co., Baytown
X.

APPLICATI10N OF - RELAXATIOH RESOLUTION TO CARBON-13 FT HMR OF
FOSSIL FULL FRACTIONS, H. Melchoir, Exxon Rescarch ¢ Engincering
€o., Linden HJ.

HIGH TEMPERATURE CARBON-13 HMR STUDIES OF POLYCYCLIC AROMATIC
COMPOUNDS AND COAL PRODUCTS, H. C. Dorn, L. T. Taylor and
T. Glass, Virginia Polytechnic Institute, Blacksburg VA,

Coffee Break

CHA?eCTERIZATIOH OF HETEROATOM CONTENT IN COAL PRODUCT FRACTIONS
BY .F-NHR, L. T. Taylar, H. C, Dorn, P. Sleevi and T, Glass,
Virginia Polytechnic Institute, Blacksburg VA.

NHR EXAMINATION ‘OF FUELS AND FRACTIONS FROM SHALE 0iL, R. N.
gaglctt and J. Solash, Maval Rescarch Laboratory, Washington,

AVERAGE MOLECULAR STRUCTURE ANALYS!S OF COAL DERIVED LIQUID 8BY
g:ﬂ SPECTROMETRY, D. M. Cantor, Phillips Petroleum Co., Bartlesville

.

9€-8¥¢






SESSION 1V - POLYMERS

Morning, August | - Samuel Kaplan, Presiding

OXYGEN-17 NMR STUDIES OF MACROMOLECULES, D. Flat, University

NMR RELAXATION MEASUREMENTS ON MACROMOLTCULES, N. Wade-Jardetzky
and 0. Jardetzky, Stanford University, Stanford CA.

INTERNAL MOTIONS IN COPOLYESTLRS CONTAINING TEREPHTHALIC ACID,
? TANEDIOL, AZELAIC ACID, AND ETHYLEME GLYCOL AS STUDIED BY

C RELAXATION TIMES, J, M. Hewitt, P. M, Henrichs, G. A. Russell
and M. A. Sandhu, Eastman Kodak Co., Rochester NY.

QUANTITATIVE DETERMINATION OF RESIDUAL POLYVINYL ACETATE AND
SODIUM ACETATE IN PYA:FMR INTEGRATION, J. R, DeMenber,

QUANTITATIVE ANALYSIS OF THE MICROSTRUCTURE AND TACTICITY OF
POLYBUTADIENE BY 300 MHz PROTON NMR AND 20 MHz CARBON-13 NMR,
D. H. Becbc and R, C. Hirst, Goodyecar Tire & Rubber, Akron OH,

Afternoon, August | - Daniel Fiat, Presiding

APPLICATION OF IBC NMR TO UREA FORMALDEHYDE POLYMERS AND TO
ACETAMIDE FORMALDEHYDE MODEL COMPOUNDS OF UF POLYMERS,
L. K. Woods and 5. F. Lange, Owens-Corning Fiberglass,

PUL.SE NMR RELAXATION OF A POLYSTYREME-POLYETHYLENE OX{DE
DIBLOCK COPOLYMER, S. Kaplan and J. J. 0'Malley, Xerox Corp.,
Webster Research Center, Webster NY.

AN NHMR STUDY OF THE POLYMERIZATION OF NORBORENE ENDCAPPED
POLYIMIDLS, A. C. Wona and W. M. Ritchey, Case Western Reserve

"
INTERNAL MOTION IN PERDEUTERATED POLYMERS 8Y “H NMR, K. Seidman,
J, McKenna, G. B, Savitsky and A, L. Beyerlein, Clemson Uni-

Wednesday
9:00
of 111ineis, Chicago iL.
9:30
10:00 Coffee Break
10:30
11:00
Polaroid Corp., Cambridge MA.
11:30
12:00 Lunch
¥Yednesday
1:30
Granviile OH.
2:00
2:30
University, Cieveiand Ol
3:00 Coffce Break
3:30
versity, Clemson SC,
4:00

{NVESTIGAT{ON OF THE ASSIGNMENT OF THE 2190cm-| BAND IN POLY-
FUMARONITRILE: A MULTIPLE TECHNICAL APPROACH, K. L. CGallaher,
J. G. Grasselll and D, Barlgc, Sohio, Claveland OH.

8€-81¢2






GEOMETRICAL PARAMETERS FOR THE NH

2
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b
GROUP IN p-NO,-=(I) AND p—Br—ANILINE[;—ISN](II).a

WITHOUT VIBRATIONAL CORRECTIONS

¢

20.4 -0.1445
28.8 -0.0745
46.36

37.65

WITH VIBRATIONAL CORRECTIONS

g 0
I 0.985 118.6
IT 0.970 118.2
p-F-aniline 1.00° 111.86
Aniline 1.00¢ 113.26
M 1.051 + 0.027 101.4 + 0.1
IT 1.038 + 0.056 102.3 + 0.1

33.4
40.2

-0.0603
-0.0146

0.1

+
+0.1

r.m.s. Method
0.0 LXNMR
0.0 LXNMR

MW

MW
0.03 LXNMR
0.02 LXNMR

b

c
Assumed.

The LXNMR parameters are scaled to the reference distance r

56

which is precisely the order expected from the mesomerfeffects

as assumed by the Taft O‘R

Sincerely yours

sty

Rosanna Mondelli

+0.46

0.0

-0.19

Giovanni Fronza

-0.45

The microwave values for p-F-aniline and aniline are also reported for comparison

=4.30 A,

of the substituents

values which are (in the same substituent order):

oo %W{
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National Research Council  Conseil national de recherches
Canada Canada

Division of Chemistry Division de chimie

Professor B. L. Shapiro April 17, 1979

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

Dear Barry:
HELP

PF3 reacts with some anions A~ to give, eventvally, PFsad
among other products. Fluorine and phosphorus resonance spectra
for one intermediate are shown in Figures 1 and 2. The theoretical

Fa
F P .
spectra are calculated(l) for the skeleton 2 4 with
parameters
Fi Fa
Fa
8§, = -66.8 J1 2 = 44.2 Jz ¢ = 122.9
G2 = ~-56.4 J1 3 = 736.9 Jz y = 946.9
83 = =132 Jo 3 = 825.9

The fit is excellent except that I cannot find any signal from Py!
Can any of your readers suggest a way of fitting the observed spectra
without invoking unobserved resonances? A second, similar, case is
an intermediate observed earlier in the reaction sequence. Figures 3
and 4 show its fluorine and phosphorus spectra. Theoretical spectra
F3
Fg P
(1)

are calculated for the skeleton with parameters

[og)]
s
[l

-64.2 Ji 2
82 = -55,6 Jy 3
-44,3 J1
=157 J1 s

50,1 Jd2 3 = 32,7 Jy 5 = 831,5
67.0 dr y =739.0
846.8 J2 5 = 91.1
114.0 J3 4 =694.9

O

w
Il

<+
i

(o]
&
]

Again no resonance of Ps is found.

Sincerely yours,

Ch

S. Brownstein

1
(1) Calculations were done with the program NUMARIT kindly supplied

by Prof, J. Martin, U, of Alberta, in advance of its publication.
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Results
Temperature Width of Field dependence of chemical shift
Compound air§?$$?ciz TempeEature,‘ g?psﬂgg?gs] ;isgg?gce No. qf Differenceb, Standard
shift, HzK-! height, Hz measurements Hz dev1a§1on
*NaCl | 23,805,750 300 0.1 7 4 0.9 0.6
*LiCl 34,975,992 - 300 0.3 0.3 4 -1.0 1.1
*A1CT 4 23,450,228 300 0.3 16 3 0.4 2.6
K*MnG., 22,309,469 313 2.6 5 4 9.1 0.6
K3*Co(CN)¢ 21,353,507 313 29.4 3 4 0.6 0.7
*Co(15NH,)gCls 21,528,438 313 32.0 29¢ 4 6.7 2.2
*Co(AcAc) 2 21,621,896 313 61.4 96 6 7.3 3.9

*Nucleus studied.

“A half-saturated solution of A1Cl; in H,0 and a saturated solution of *Co(AcAc); in CHCl; was used.

saturated solutions in H.Q.

(frequency at low field) x (!H frequency at high field)

5 pifference = (frequency at high field )

¢ Line-broadening due to 'H-5%Co coupling occurs. Line-width of proton decoupled spectrum.is 10Hz.

~
~ Cotait acetylacetonate.

(IH frequency at Tow field)

A1l others were

9y-QH7
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Assuming that 1 exists also as mixture of rapidly interconverting half-

chair enantiomers having a trigonal symmetry, we can alsoc use Lipnick's

1)

eguation (1) for determing the torsional angles @ from the coupling J .

Jtrans 2 o ) o
(D R = _ cos” (120" + B) + cos” (120 -@)

Jois 2 cos2fd

The R-values and the torsional angles between several bonds and the

corresponding planes are listed in table 2.

Table 2: R-values and torsional angles in 1

plane bond R Ji
5 C-2 C-3 C-3-C~4 0.852 41.85°
C-2 C-3 G-k C-b - N 1.327 50. 15"
N G-k C=3 C-2-C-3 1.058 L6.06°

The angles are in agreement with the theoretical value for the half-
chair (48.2° found by Pitzer and Donath 2)) and the experimental value
(46.3° reported by Altona et al.3) from a study of a ring D geometry in
a series of sternids)and agree with the results obtained for cyclo-
pentanone 1,)Lambert et al. 4 observed similar torsional angles for
tetrahydrothiophene, cyclopentanone and pyrrolidine by the same method.

Our caonclusians for the angles therefore seem to be of the right order.

References

1) R.L. Lipnick, J. Mol. Struct. 21, 411 (1974).

2) K.8. Pitzer and W.E. Donath, J. Am. Chem. Soc. 81, 3213 (1959).

3) C. Altona, H.J. Geise and C. Romers, Tetrahedron 24, 13 (1968).

4) J.8. Lambert, J.J. Papay, S5.A. Khan, K.A. Kappauf and S. Magyar,
J. Am. Chem. Soc. 96, 6112 (1974).

Yours sincerely

/
AT AN oy Ve A
C:///#L/g/ ”/4¢%f’ 5ﬁf¢///ﬁézif

Prof. Dr. H. Dirr Dipl.-Chem. K~ H. Albert
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH
BETHESDA, MARYLAND 20014

April 23, 1979

Building 2, Room B2-08

Dr. B. Shapiro

Chemistry Department

Texas A&M University

College Station, Texas 77843

Title: Mobility & Self-Association of Proteins by Deuterium NMR.

Dear Barry:

Although deuterium NMR has been extensively used as a probe for mobility
in membrane systems (1), and to a lesser extent in peptides (2), there
are no reports of observation of deuterium NMR of labelled proteins
(except for heme group methyls, 3). We have prepared hen egg white
lysozyme in which the single histidine residue at position 15 in the
amino acid sequence is deuterium labelled. The presence of a single
deuterium atom avoids the problems usually associated with broad over-
lapping lines,

The deuterium NMR spectrum contained a broad signal due to the [c—2H]
His 15 lysozyme, which varied in line width from ca. 500-1500 Hz de-
pending on concentration and pH (Fig.). This histidine residue is
known to be involved in the self-association process of lysozyme in
solution (4). Correlation times calculated from the 2H line widths
indicate that the His 15 residue is restricted in motion and that the
lysozyme is predominantly dimerized at pH >7.

Such studies cannot generally be observed by 14 MR because of para-
magnetic relaxation due to trace metal ion impurities (5). 1Imidazole
itself shows a titration curve of deuterium T; (as well as chemical
shift) which probably results from a change in the quadrupole coupling
constant between the two ionized species, A poster was presented on
this work at the recent ENC Conference and a paper is in preparation
for publication,

Yours sincerely,

—_

Jan B. Wooten A ck S. Cohen

Developmenta Harmacology Branch

National Insthfute of Child
JBW:ell Health and Human Development
Refs.

(1) H. H. Mantsch, H. Saito and J. C. P. Smith, Prog. Nucl. Mag. Res.
Spec. 11, 211 (1977).

(2) J. A. Glasel, V. J. Hruby, J. F. McKelvy and A. F. Spatola, J.
Mol. Biol. 79, 555 (1973).

(3) 0. Oster, G. W, Neireiter, A, O, Clouse and F. R. N. Gurd, J.
Biol. Chem. 250, 7990 (1975).

)
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Fig. legend: 2H line width of [e-2H] His 15 lysozyme vs, pH. 0, 1lmM
lysozyme; 1, 7mM Lysozyme; &, 7mM Lysozyme + triNAG.
- — — - Line width of constant 1 with a change of
(e?Qq/h) from 168 to 192 KHz from low to high pH.
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UNIVERSITE CLAUDE BERNARD, LYON 1

LABORATOIRE DE SPECTROSCOPIE ET DE LUMINESCENCE

43, Bd DU 11 NOVEMBRE 1918
69621 VILLEURBANNE — FRANCE

TEL. (78) 52.07.04

"Spin-mapping" , utilisation de la méthode de rétroprojection

de profils,
Cher Monsieur Shapiro,

Tout le monde connaft actuellement 1'intér€t porté aux méthodes
d'imagerie de spin par R.M.N. et notre vénérable HA 100 n'a pas échappé
a4 ce genre de tfche. ,

Les premiéres expériences que mous avons effectuées l'ont été en
mode C.W. Des images d'objets allongés (distribution des spins indépen-
dante de la coordonnée y) ont pu &tre obtenues par rétroprojection des
profils de raie enregistrées pour différentes orientations de 1‘échantii—
lon dans le champ directeur ﬁ;. Ces profils sont digitalisés, en 64 ou
128 points, traités a l'aide d'un ordinateur Philips M 850 et les images
présentées sur un moniteur T.,V, couleur,

Les méthodes numériques de reconstruction employées sont 1'A.R,.T.
(algebraic reconstruction technique) et la B.P.F.P. (Back projections
of filtered projection) cette seconde technique donnant des résultats
a notre avis plus probants,

Les expériences préliminaires portent sur des échantillons fabriqués
a ltaide de tubes i microhématocrites (1 mm de diamétre) contenant de
lfeau., Nous avons étudié 1l'influence du temps de relaxation (par adjonc-
tion de substances paramagnétiques), de la puissance R.F. appliquée, ou
du débit de liquide A& travers ces tubes,

Enfin un rat coopératif a accepté de bien vouloir introduire sa
queue dans l'insert. Nous en avons profité pour faire une tomographie
de l'appendice naturel de cet animal. Veuillez trouver cette image
jointe & notre contribution un peu tardive - nous nous en excusons - au
'AMU NMR News letters.

Recevez, Cher Monsieur Shapiro, l'expression de nos sentiments les

meilleurs.
J. DELMAU, A. BONMARTIN*, A. BRIGUET, J.C. DUPLAN, C. LAPRAY, J.J. MALLET*,

M. MEHIER%, . ) .
% Laboratoire de Biophysique, Faculté de Médecine, 69008, LYON

CONTINUED IN MIDDLE OF P. 248-51
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April 27, 1979

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

Dear Barry:

FAST TALKING WITH THE NIC-80:
Tektronix 4014/NIC-80 Interface for the TT-100/XL-100 NMR System

For a long time, we have been thinking of ways to use our high
speed Tektronix 4014 graphics terminal rather than the slower gilent
700 terminal to talk with the NIC-80 minicomputer. Both the NIC-80
Nicolet computer system and the Tektronix 4014 use an ASCII character
set for code transmission, but they are incompatible in standard
form. A 1little experimentation showed that the 4014 uses a standard
7 bit code with the eight bit used as a parity check. The NIC-80
communicates with the eight bit always on.

On the 4014, bit 8 can be sent by connecting the SEND 8 (pin
27 on the minibus extender board to the terminal ground. To allow
the terminal to be used intermittently with parity-checking systems,
the connection was made through one of the auxiliary switches on
the front panel. Activating the switch and grounding the SEND 8 pin
makes the 4014 compatible with the NIC-80.

To eliminate the strange abstract patterns and unusual character
deformations produced on the Tektronix scope by the fringe field of
the XL-100 magnet, we rearranged the furniture as shown in Figure 1.
The 4014 terminal was placed between the TT-100 and the XL-100 auxiliary
console so that the main axis of the scope was on the x-axis and
perpendicular to the y and z axes of the magnet. The 4014 operates
perfectly in this orientation. ’

We now enjoy communications at 2400 baud compared to our old
I/0 speed of 300 baud. Currently no graphics routines are available
for NIC-80/Tektronix 4014, but they could prove very useful for data
processing. We would be very interested in knowing if anyone has done
this.

Sincerely yours,
Steven Maher/Nancy K. Wilson

Methods Development Section (MD-69)
Analytical Chemistry Branch

AT TANIEN RATTAM A N NnAO 1

‘)
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Prof. Dr. R. Kosfeld D-4100 Duisburg, 24.04.1979
Physikalische Chemie BismarckstraBe 90
Universitdt Duisburg Telefon: 0203/392319/320

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

TX 77843 USA
Magnetic Resonance Meeting at Steinhagen / Germany

Dear Barry,

the first meeting of the “Fachgruppe Magnetische Resonanzspektroskopie"
former “"German NMR discussion group" see TAMU-NMR-NEWSLETTERS 238, 16 (1978)
and 245, 16 (1979) of the Gesellschaft Deutscher Chemiker (GDCh), will be
held from October 2 - 4 at Steinhagen (Germany).

Steinhagen is a sleepy village which is situated near the Teutoburger Wald
where the Roman legions of Varus have been destroyed by those furious old
Germans. This, however,'shou1d not be the fate of the NMR group.
Steinhagen is known for the famous "Steinhager" and the very delicious
“"Westfdlischer Schinken".

The main topics of the meeting (including NMR as well as ESR) will be:

1.  Structure and dynamics of molecular systems

2. Conformation and configuration (including polymers)
3. Relaxation

4, NOE

5.

Spin-labelling

The program will contain 30 contributions which will be followed by
round-table discussions.

Anyone who intends to participate should contact the organizing comittee
at the above address for further information.

Best greetings

v
(R. Kosfeld)
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Yalc UniVCrSity New Haven, Connecticnt 06520

DEPARTMENT OF CHEMISTRY S

Sterling Chemistry Laboratory
225 Prospect Street
203-432-4520

Box 1901A—Yale Station .

April 23, 1979

Professor Bernard L. Shapiro
Department of Chemistry

Texas A & M University

College Station, Texas 77843

SUBJECT: "Simulation of Exchange Broadened Spectra"
Dear Barry:

Computer simulation of second order nmr spectra and nmr spectra broadened by
chemical exchange is a well established practice in cases where quantitative results -
must be extracted from data on complex spin systems. Most programs for simulation k
date back to the time when virtually all nmr spectra were run in frequency or field
sweep modes and are constructed with frequency domain simulation as their only
objective. '

Most data are now accumulated in the time domain and Fourier transformed to the
frequency domain. It would seem that there may be advantages in simulating spectra
in the time domain. For example, at the recent ENC, A. Wokaun et al., described
some novel kinetic experiments which have no direct frequency domain analogs and have
to be simulated in this fashion.

A density matrix treatment provides directly time derivative expressions for
the behavior of contribution to transverse magnetization which may be numerically
integrated to give an FID. The FID may be transformed to give the simulated frequency
domain spectrum.. We have recently written a simulation program (for use on our PDP
11/03) which operates in this fashion. Although it currently runs slowly and is in
need of some polish, it is already proving to be a useful tool. :

As an illustration, we include experimen¥81 and simulated spectra of 6,6
difluoromyristoyl acyl carrier protein. The '“F spectrum shows the two fluorines
to be non equivalent giving rise to an AB quartet. We also believe the asymmetry in the
quartet to result from chemical exchange. The spectrum at 85 MHz was fit assuming an
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exchange mechanism and the spectrum at 188 MHz predicted on the basis of the field

deperidence of the chemical shift difference.

85 MHZ

1000 HZ

Agreement with experiment. is reasonable.
S1ncere1y,

9‘/"(7%/27;;’(;’ /7——

JoL Py (‘l(‘(]cll’(l

L. K, Sperncer

A.K. Spencer

?M P2 Clprs Lr-»é(fﬁ/

I.M. Armitage
Southern New England H1gh
Field NMR Facility

188 MHZ

85 MHZ
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MAY 8, 1978

Revision of ASTM E 386-76 ELTA FeB ¥ 1979

The following material is to be inserted as a new section 7.
Existing section 7 and all paragraph members therein are to be

renuchered as section §.
7. Recomzended Practice for Signal-to-Noise Determination_in Fourier

Transform NMR )

7.1 General - This section gives the recommended practice for
signal—tﬁ—noise ratio (S/%) determination in three specific situations:
(a) proton single pulse mode;. (b) carbon-13 single pulse mode; Zc)
carbon-13 multiple pulse mode. (Note 1.)

7.2 Proton Single Pulse Mode

7.2.1 Sample - Dilute ethylbenzene in CDCl3

7.2.2 Measurerent - Proton signal-to-noise ratio is measured
using a single pulse of RF power applied to a dilute solution of
ethylbenzene in CQClB, with the spectrometer locked to the deuterium
signal of the solvent. Choose the concentration of ethylbenzene

poropriate to the sensitivity of the imstrument under test, such that

n

ha §/X as measured on the methylene quartet is < 25:1. State the

re

etermined S/X as "equivalent one percent ethylbenzene sensitivity”.

0.

Carry out the measurement using the following conditions:
- H =
0-10 ppm (6TMS = 0 ppm)

> 0.4 sec

Spectral Width

Data Acquisition Time.

Flip Angle - 90°

Analog Filter . Appropriate for method of detection

Detection Method Specify (e.g., single phase, SSB, QPD)
Equilibration Delay 60 sec )

Following the data acquisition multiply the data by a decaying

exponential function of the form c—t/A, where A is equivalent to a

T, coatribution. A may be expressed as a time constant in units of

s;conis, or, alternatively, the line broadening (LB) resulting from

the exponential multiplication may be expressed in units of Hz. For

the measurement, A = 0.3 or LB = 1 Hz. Perform no data smoothing after

transformation. Plat the resulting absorption mode spectrum over the
{ull 0-10 ppm. Measvre $/N on a plot expansion covering ﬁhe range
2-6 ppm, 1in which thé'mcthylene quarcet is plotted to {411 the chart
paper as closcly as practical. Use sufficient verfica] amplitude to
obtain a peak-to~peak noisc mcasufemcnt greater than 2 cin. Measure
peak-to-peak noisc over tho 4-6 ppm reglon on the same trace or calcu-
late rms noise by computer (see Nore 2). The S/N is then calculated
on the strongest linc in the quartet as -
[(Signal Intensity)/(Peak-to-Peak Hoise)l x 2.5 = s/u

See Figure 1,
' 7.2.3 Discussion - The one percent ethylbenzenc S/N
measurerent is a widely-used method for 1H S/N both in CY and FT ¥MR.
Although presenting fow difficultics in CW work; thevtypical samples
used in FT XMR do present some proElems vhich we hope to avoid using
the. above procedure. ’

1. The one percent conccntration traditionally

employed generates a very high S/N on modern FT spectrometers, partic-—

‘ularly at very high magnetic field strengths.

2. TS is usually present in standard samples at the
one percent level. This causes a very strong signal which can Jead
to an erroneous S/N measurement.

3. The variety of sample tube sizes and $/% values
has made it inconverient to use a uniform concentration.

The solution(s) should be nagde up by volume composition at 75 °C

using good volumetric practice. Suggested solutions:

# Ethvlbenzene (7) TS (%)

1 3.0 0.3

2 1.0 0.1

3 1.0 1.0 (also valuable lor CW
TMS-locked spectrumeters)

4 0.33 0.03

5 0.10 0.01

6 _ 0.033 . 0.003

7 0.010 0.001

The THMS iy added for a reference material.

89-8%¢



- 7.3 Carbon-13 Sincle Pulse Mode

7.3.1 Sample - 60 CgDg (98 atom% D}, 40% p-dioxane

7.3.2 Measurement =~ Moasure carbon-13 signal-to-rnoise ratio
on tﬁe benzene carben signal ia a solution of 60% perdeuterobenzene--—
40% p-dioxane, with the spectrozmeter locked to the deuterium in the
sample, using the follewing coaditions:
0-200 ppm (&

> 0.4 sec.

c13

Tvg © 0 PPR)

Spectral Wicth
Data Acquisition Time
Fllp Angle 90°
Analog Filter Appropriate for method of detection
Detection Method Specify (e.g., single phase, SSB, QPD)
Equilibratica Delay 300 sec.
Decoupler Off
Following the data acquisition, multiply the data by a decaying exponen-—
‘tial function of the form e—t/A, where A is equivalent tog'T2 contribution.
A may be expresscd cs a time constant in units of seconds, or, alter-
natively, the linc broadening {LB) resulting from exponential
multiplication may be expressed in units of Hz. For the measurement,
A =0.3 or LB =1 Hz. Perform no data smoothing after transformation.
Plot the resulting absorption mode spectrum over the full 0-200 ppm
chemical shift range. Plot the CeDg triplet to fill the vertical
rang2 of the chart paper as closely as practical. Use sufficient
vert Leal amplitude to obtaig 3 peak-to-peak noise measurement greater
than 2 em. Signal—to—néise-ié to be measured as

[(Average Triplet'Iﬁﬁénsity)/(Peak—to—Peak Noise)]'x2.5 = S/N
Measure the peak-to-peak noise between the C6D6 and dioxane tgiplets,
specifically between and inclusive of 80 and 120 ppm on the C
chemical shift scale, or calculate rms noise by computer (see Note 2).
See Figure 2.

7.3.3 Characteristics of the Proposed Standard

1. The S/¥ of the C6D6 triplet is ‘low enough to permit
a plot from which both signal and noise may bec measured. For a full '
scale vertical display of the C6D6 triplet the peak-to-peak noise

amplitude should be adequately measurcd and have two significant figures.

-

-4 -

(For those spectremeters wich very high seasitivity, noilse would still
have to be blown up to at lecast 2 cm peak-to-peak in a separate trace

of the same transformed data.)

2. The C636 triplet has linewidth of ~4 Hz under

these conditions, reasonably of magnet resolution, per-—
mitting easy tunc up and small V4 K data table for the measurement.

3. The CSDé S/¥ can be measured in the presence of
or absence of high pewer proten decoupling facilitating servicing
diagnostic procezdures. It is particularly valuable in diagnosing
decoupler-caused noise contributiens.

4. The broad lines of the C6D6 result from long-
range 13C—2H coupling and thus the linewidth 1s not field-dependent.

5. C6D6 has no nuclear Overhauser erhancement (NOE).

6. The reference material is widely available and
can serve as an internal 2H.lock.

"7. The C6D6 S/N is independent of applied lock power
in normal locking power range up to and beyond saturation of the
deuterium signal.

8. The CGDG S/N is temperature independent over
norral working temperatures.

_ 9. The dioxane serves several purposes: ready
reference to prior data; a conveniently short Tl (< 10 sec); under
decoupled conditionsit possesses a strong signal serving for YHl/ZW
measurement via a 90° pulse deteréinafion; under off-resonance conditions
its residual lBC—lH coupling can serve to measure YHZ/Zﬂ; the decoupled
s;nglet can be used to measurc resolution in terms of full linewidth
at half-height, also line shape and spinning sidebands; under coupled
conditions ana longer acquisition times it can provide a coupled
spectrﬁm with long-range couplings. The strong signal available from
decoupled dioxane permits facile tests of decoupler gating through
measurement of the NOE via '"Suppressed Overhauser” gating schemes
vs use of coupled dioxanc‘as the basec point for calculating the XNOE.
The short T. of dioxanc allows routlne check of automatic Tl programs.

1
and calculations.

(\l
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7.3.4 Discussion - The proposed mcdsurément)is possible and
convenient on aay modern FT instrument. The method insures that the
raximum available S,/N is obtained, thus preventing confusion in
parameter choice, particularly in the case of the exponential weighting.
A new-standard is nccessary in view of the difficulty in widespread
reliable use of the 90 percent ethylbenzene sample previously used. The

natural linewidths of the ethvlbenzene lines are less than 0.1 Hz

)

requiring exacting field homogeneity to obtain maximum resolution.
The narrow lines alsc demand long data acquisition times in each FID
L T . \ . .
to jadequatelyidefine the Jines) Since cthylbenzene S/N is measured
cn a decoupled protenated carbon signal’ducoupler power, modulation
efficiency arnd offset are all factors in cetermining S/N. The S/N
for most spectromatérs is > 100:1 for 90 percent ethylbenzene making
noise measurements the primary factor in the derived S/N.

' Dic:zanz has been prbposed for the S/N sample but it

5 some serious dravbacks in addition to severzl advantages shared

with deuterobenzene. Its T1 is.dipole—dipole dominated and has full

30X in the decoupled ewperiment. It is easilv tossible to have residual
WCZ in a coupled spectrum by not walting long ernough for the NOE to
decay away prior to the sampling pulse. Although deuterobenzene has

the common requirement of sufficient equilibration delay the error is

s on the side of lower S/M, whereas dioxane's apparent S/N can

be up to a factor of three greater than that assumed by simple inspectilon
of thes spectrum. This mazkes comparison of intrinsic S/N susceptible
o error, The addition of dioxane to tl.e 40 percent level provides

211 the advantages listed above for routine turning up and quick S/N

che ig, while the Cﬁnﬁ permits an absolute measurenent. The other

or disadvantage of dioxzne 1s the depencdence of the character of

the spectrum on acquisition time and weightirng function. If more than
2.5 sec acquisitdion 1s uced with a less severe weighting function than .
above, the fine structure from the long-range ceupling becomes

visible. While no problem for the exparienced spcﬁtroscopist, this

can be and has been confusing to incxperienced users.

-6 -

In summary, the above sample for S$/N measurcment s
recommended particulnrly‘whcn comparing instrwrents in diflerent
laboratories. For.use within a laboratory by knowledecable operators,
ethylbenzcﬁc still offers a practical sample for simultancous
checking of S/N, resolution and decoupling efficicancy. The adoption
of an intrinsic S/N sample such as that described above alse ldentifies
the need for separate measurement of resolution and YHZ/Zﬂ to more
completely characterize the performance of an FT spectrometer on 13C.
In addition, this measurcment is understoed to measure 6n1y intrinsic
sensitivity and not the sensitivity of a time-averaged spectrum on a
"routine" sample.

7.4 -Carbon-13 Multiple Pulse Mode

7.4.1 Sample - 0.1 M Sucrose in DZO equilibrated with toluenei
Dissolve 3.423 g of sucrose (stored at a relative humidity of 50 percent
or less; NBS SRM sucrose is satisfactqry) in about 20 cc of DZO in
a 100.cc volumetric flask, then dilute to the mark of 25 °C with DZO
after all the sucrose is dissolved. Add 0.05 ml toluene as a
preservative.

7.4.2 Measurement — Carry out the measurement in the
multiple-pulsed mode locked to the internal DZO gsing thg following

eonditions:
13

0-200 ppm (nSC,n'15

Data Acquisition Time > 0.4 sec
Flip Angle 90°
Analog Filter

Spectral Width = 0 ppm)

Appropriate for method of detecticn
Detection Method Specify (e.g., single phase, SSB, QID)
Pulse Repetition Rate 1 pulse per‘second
lH Decoupler Broadband

1H Decoupler Trequency Centered at 5 * 1 ppm in the lH

v _
spectrum (STMS = 0)
1H Decoupler Modulation Specify (e.g., noise, square wave, ctc.)
Mode : ’ .

lH Decoupler Modulation Specify
Frequency

4000 for 5 mm sample size

1000 for 10-12 mm sample size

Number of Transients

100 for > 12 mm sample size

Operating Temperature Specify

09-8t¢



Following the data acquisition multiply the data by a decaying o

, where A 1s equivalent tq§T2

contribution. A may be expresscd as a time constant in units of

t/A

exponential function of the form e

scconds, or, alternatively, the line broadening (LB) resulting from
the exponential multiplication may be expressed in units of iHz.

For the measurement A = 0.3 or LB = 1.0 Kz. Perform no data smoothing
after transformation. Plot the resulting absorption mede spectrum
over the full 200 ppm chamical shift range. Plot the spectrum to

fill the vertical range of the chaft paper as closely as practical.
Measure the.peak—to—peak noise between 120 and 140 ppm of the spectral
window or calculate rms noise by computer (see Note 2). For those
spectrometers with Qery high sensitivity, noise may have to be blown
u;;;t least 2 cm peak-to-peak in a sepagateqtrace ?g_thc same
transformed data. Measure signals #7, £, 10, and X1 (identified on
Figure 3) ind falc%%atelﬁ/N as shown below

[(X+ #+ 30 + 1)/ (Peak-to-Peak Noise)] x 0.625 = S/N
See Figure 3.

7.4.3 Discussion - This measurement permits evaluation of
sensitivity under "typical"” conditions; that is, the decoupler is on
and many translents are obtained. In addition to a knowledge of the
basic, or intrinsic, 13C sensitivity as measured in the CGDB test,
it is extremely important to evaluate the long term sensitivity as
reflected in a proton-decoupled, time-averaged spectrum. The type
and quality of the decoupling, as well as long term and short term
instabilities in any instrument elcment, can profoundly affect
sensitivity. This test'is designed to monitor this performance.

1,q_3.\ Sucrose 1s chosen because of its widegpread‘avail-
ability, purity, low cost, stability (in toluene equilibrated water)
and spectral characteristics. Among these are the reasonable (1 Hz)

linewidths, short T,'s, and full NOE. The number of transients is

1
chosen to provide a reasonable total experimental time, typically 20

minutes, while still revaning long enough to simulate normal experiments -

adequately.

g

") ! o

-8 -
1.4.3.2 Decoupling efficiency is another highly variable
element in 'routine sensitivity'. It certainly determines the

ultimate sensitivity in the 20 perceant ethylbenzcne sensitivity test
(magnet homogeneity permirting). For this reason ethylbenzene is
unsuitable for an absclute sensitivity determination. Yet, it is
necessary to include the decoupler in sensitivity considerations
since a poorly operating decoupler can be the main determinant in
apparent sensitivity. Thus. proper consideration must be given not
only to intrinsic sensitivity but also to "routine" sensiLivity in

characterizing spectrometer performance.

19-9%2
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Note 1: Some of the materials rccommended for use in this Scction

are known to present healfh hazards if used improperly. Anyone making
up solutions contéipiné benzene, dioxane or chloroform should consult
and abide by‘OSHA regulations 23CFR 1910.1000 (solvents) and 29CFR 1910.
1028 (benzene). _ o
Note 2: The true riis noise can be calculdted by computer and used in
the_S/N deterﬁinacion. Since peak-to-peak noise is approximately five

times rms noise, rather than 2.5 times, the rms noise must be doubled

to obtain a comparable S/N. When this is done, it is felt that the S/N

deternined by computer should be more reliable and less sbbject to

huzan error than the alternate method of estimating peak-to-peak noise

from a chart recording . The computer program should do the following:

. (¢} Select the region in which noise is to be measured as specified
1n the above test.

i(h) Qbtain the algebraic mean oF all the observed points in this
region, and subtract the mean from each point (zero-order
correction). .

{% 1If the base line slopes, a first order corréction may be made
by using a standard least-squares method to obtain the slope and’
intercept of the baseline, then subtracting each calculated
point from the correspounding observed point.

(A} Corrections calculated on the noise in the specified region of
the spectrum should be applied to that region and also to the
spectral region containing the signal

(€} Form the sum of the squares of each amplitude (point), corrected
as described above, diviﬁe by one less than the number of points

in the region, and take the squre root. This is the rms noise.

rms noise = [(Z[amplitudc]z)/(N - l)]ll2
No other processing should be done; in particular, points that

appear to be extreme should not be deleted. S/N becomes simply

(Signal Intensity) /QRms Noise)

~ 10 ~

Fipure Captions:
-,

the proton signal in dilutg éth&lbenzene.
2. Typical S/N measurement on single pulse 13

1. Typical S/N measurement on

C " -
spectru& of CGDG

dioxane mixture.

3. Typical S/N measurement on accumulated 13C spectrum of 0.1 M

sucrose in DZO'
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FIG. 1 Typical 5/N Measuremest ou the Proton Signal in Dilute Ethylbenzene.
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FIG. 2 Typlcal S/N Measurcment on Single Pulse °C Spectrum of C,D¢-Dioxanc Mixture.
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FIG. 3 Typical S/N Measurement on Accumuluted PC Spectrnm of 0.1 Af Sucrose in D,0.
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