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WILMAD 

Consummate care in the storage and 
preparation of spectroscopic samples is just as 
integral a part of good spectroscopic practice 
as running the investigation or analyzing the 
spectra. And consummate care, of course, 
begins with equipment. 

Our new, expanded Wilmad line of vials, 
storage and septum bottles, and a broad 
variety of stoppers, caps, and septa help 
materially to simplify the handling, storage, and 
preparation of samples ... eliminate expensive 
sample loss .· . . and save unnecessary waste 
of time and money. 

Wilmad vials and bottles are manufactured 
of top-quality borosilicate glass to prevent any 
pH modification of the contents. The variety of 
caps available match any sampling or storage 
need. Snap caps of polyethylene, open-top 
types with elastomer septa, aluminum seals 
with Teflon-faced septa . .. whatever you need 
we now carry in stock. 

Write or call for our new Catalog 781. 

WILMAD GLASS COMPANY, INC. 
World Standard in Ultra Precision Glassware 

Route 40 & Oak Road • Buena, N.J. 08310 U.S.A. 
Phone: (609) 697-3000 • TWX 510-687-8911 
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For those 
who expect 

• more 1n 
FTNMR 

Spectrometers 
... it's JEOL 

The FX60Q, FX90Q & FX100 
Feature: 
■ (DOD) DIGITAL Quadrature Detection 

System 
■ Multi-FrequencyTUNEABLE Probe 

observation 
■ Dual Frequency probes 
■ 4-channel DIGITAL phase shifters 

(DPS) 
■ Comprehensive auto-stacking system 
■ ForegroundiBackground system 
■ Computer based pulse programmer 

with Multiple Pulse Sequence 
Generator 

• CPU Expandable to 65K words (MOS) 
• 2-channel 12 bit AD/DA 
■ T1p/spin locking system 
■ Disc storage systems 
■ Multi-Mode HOMO/HETERO 

decoupling capabilities 
■ Programmable Variable Temperature 

Unit 
■ Simplex Y/Curvature gradient 

controller 



248-1 
University of Edinburgh 

Department of Chemistry 

West Mains Road, Edinburgh, EH9 3JJ Scotland. 

Yr. ref.: 

Our ref.: ASFB/cgr 
I. 

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

Dear Professor Shapiro, 

New Design for XL .:. 100 5 mm Spinner Turbine 

Tel. 031 - 667 1081 

Extn. 3416 

2 March 1979. 

How oft en have you watched in despair as some wretched compound, 
perhaps the fruit of many hours of labour and many pounds worth of precious 

0 
_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 

L 

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. L 
This is because the standard XL-100 5 mm spinner turbine has barely enough 
flexibility to be able to cope with the va·riation in tube sizes between manufac
turers, let alone th'.e thickness of a layer of frost on the outside of the tube. 

The solutio~ 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 
FX60 Q. { see diagr am). Our workshop made the de sign from Delrin some 
months ago and it h'.as 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. 

I 

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 

probe. 
only a :second or two between each stage before it goes into the 

I 

We now hav'e 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! 

:km,-~ ~ j'-~ 
Alan Boyd 



is a tig~~p push~ [ ] 
fit over the 
gripping _______________ _ 

fingers~ ---, ,---
, I 
I I 

I I 
I I 

All dimensions are 
in millimetres. 
Those not shown may 
be obtained from the 
standard spinner 
turbin~. 

: I 

1,....1 
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XL - 100 5 mm 

Spinner Turbin.e 

both ends are 

similar. 
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FACULTE DES SCIENCES 
Unlversite de Nantes . u E: R DE CHIMIE: 

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

2, rue de la Houssiniere 
44072 - NANTES Cedex 

Cher Barry, 

NANTES, le 21 Mars 1979 

Professor B.L. SHAPIRO 
Department of Chemistry 
Texas A.M. University 
College Station 

TEXAS 77843 (U.S.A.) 

En collabor~tion avec le Groupe des Interactions Cellulaires dans 
le cancer de la Faculte de IMedecine de Nantes nous developpons actuellement une 
etude par RMN lH (a haut c~amp) de membranes cellulaires normales et tumorales 
purifiees. 

Nos premiers resultats ont ete etablis a partir de membranes plas
miques de cellules plasmoc~taires MF2S du plasmocytome murin MOPC 173 (c.f. figure 1) 
et de membranes purifiees de cellules spleniques et ganglionnaires normales de la 
souris (c.f. figure 2). 

Les differences relatives de largeur de raies, liees aux mesures 
des temps de relaxation, ndus ant permis de mettre en evidence des mobilites re
latives differentes. De meme la mesure des temps de relaxation de l'eau dans les 
deux types de membranes nous a conduit aux memes observations que Damadian et ses 
collaborateurs (1) avaient faites sur des tissus intacts: les valeurs de _T1 sont 
exaltees de fa~on tres significative par le caractere tumoral. Le role de la mem
brane est done essentiel dans la comprehension des mecanismes de transfert de 
l'information du milieu exterieur au sein de la cellule. 

Nous avons kntrepris une etude de l'interaction de lectines, en 
particulier la concanavaline A, a diverses concentrati ons, sur les membranes plas
miques purifiees et pensons suivre la differenciation cellulaire sur des mem
branes de cellules clonees 1

: un thymome. 

Meilleurs sentiments, 

,,11 ,W'-
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. 

L 
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2) 

ppm/DSS 3 2 1 

· Spectres RMN 1H 250 MHz dans o
2
o.PD = 7. T = 23°C. 

1) Membrane du plasmocytome murin 

2) Membrane de cellules spl~niques et ganglionnaires 
norinales. 
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HANS J. JAKOBSEN 

AARHUS UNIVERSITY 
I 

DEPARTMENT OF ORGANIC CHEMISTRY 
I 

Professor Bernard L.
1
Shapiro 

Department of Chemis t ry 
Texas A & M University 
COLLEGE STATION, Tex k s 778L~3 
USA 

-sooo AARHUS C, OENMARK .... ... ~.':1:.:J'.'..<?.?.: ..... ?..7.., .... .. 1 .. ?7..2 ....... . 
HJJ/ATL 

Dear Darry, I 
1 ~c- 13 c SPIN COUPLING CONSTANTS IN BtNZENE 

Since last yea ) 's contribution (TAMU NMR 236-10) on deter
mination of si&ns o ~ 13 C-X couplings from 1 3 C satellites in 13 C 
NMR spectra [1 J we h ~ ve among othe~ experiments determined a num
ber of 13 C-13 C couplings, including long-range, at the 13 C natu
ral abundance level 1in organic molecules. In some cases, general
lf for quaternary c ~ rbons, we have been able to resolve 13 C satel
lite splittings as ~mall as 1 .8 Hz. In this connection we became 
fascinated by the challenge of designing experiments which would 
lift the equivalence of the carbons in benzene, thus allowing a 
determination of thJ three 13 C-13 C couplings ( 1 Jcc, 2 Jcc, and 3 Jcc) 
for this fundamenta ~ molecule. Recently we accomplished this objec
tive by observation jof 13 C satellites in the deuterium decoupled 
natural abundance 1 3

1C spectrum of pentadeuterobenzene, 1. Three 13 C 
satellite spectra cqrresponding to the isotopomers 2, J~ and 4 were 
observed and analyz~d. However, 1 H sat e llite spectr; of about-the 
same abundance were [also observed for the isotopomers 5, 6, and 7, 
which are present in the sample due to only 99% deuteriurn-enrich::-

1 • 
ment of 1. Pentadeuterobenzene, 1, was prepared by el e ctrochemical 
reductio~ of pentadJ uterobromobenzene (99% deuterium enrichment) 
and the NMR sample J as a mixture of 85% {v/v) land 15% {v/v) TMS 
in a 12 mm tube. I . 

The 13 C NMR experiments (25.16 MHz) were performed on a Varian 
XL-100-15 spectrometer using internal 1 H (TMS, 100.1 MHz) lock and 
2 H decoupling (15.40 MHz) by means of the Gyrocode decoupler. Pre
cautions were taken : to eliminate spectral noise introduced irito the 
system by the high-power low-frequency decoupling. This may be a
chieved by "isolating" the transmitter/receiver system from the de
coupling frequency. 

I H 

I
I ,31 

D1$1~~C...,D 
03 

D I 4 D 
, D 

2 

I 

7 I 
D 13C H 

D~~ 
D I 
5 

L 

L 

L 
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The eight 13 C satellite transitions which constitute the AB 

part of the ABX spin system for 2 were all observed. For the re
maining isotopomers (1, 4, and of course 2, £, and 7) only the 
satellites surrounding the high- and low-frequency 13 C-1 H doublet 
lines ( 1 Jc1-H1) [2] for the isotopomer ~ 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 1 Jc1-H1-
doublet. The linewidth at half height for these satellites is 0.10-
0.12 Hz. Furthermore, it is noteworthy that the small satellite 
doublet splitting for the isotopomer l ( ■, 14 Jcl-H41 = 1.28 Hz) 
is clearly observed. 

Accurate values for the 13 C-13 C and 13 C-1 H couplings in ben
zene were determined using expansions (0;2 Hz/cm) of these spectra; 
furthermore a wealth of isotope ( 2 H and 13 C) induced shift data was 
also obtained. Only the 13 C-13 C couplings are reported here since 
the 13 C-1 H couplings fall within the experimental errors of values 
obtained earlier [2,J]. A value for 1 Jcc = 57.0 Hz in benzene has 
earlier been quoted as a private communication in reference [4] 
where some 13 C-13 C couplings in monosubstituted benzenes are re
ported. Experiments are in progress to determine the sign for · 2 JCC 
in benzene and an account of our work will soon appear in the 
literature. 

5Hz 

■ ■ 

A A 

□ □ 

Fig. 1. Satellites observed in 
the 2 H decoupled 1 3 C spectrum of 
pentadeuterobenzene (see text): 
6. l, □ 4, • 5, A &, ■ l• 

REFERENCES 

13 C-13 c Coupling Constants 
in Benzene: 

1
JC1-C2 = +55-95 + 0. ol~ -

l2

JC1 -CJ I = 2.46 + 0.02 -

3 
Jc, - cl+ = +10.01 + 0.02 

Best regards, 

Hz 

Hz 

Hz 

Hans J. Jakobsen Torben Lund 

[1] H.J.Jakobsen, T.Lund and S.S0rensen, J.Magn.Resonance 22, 000 
(1979); 

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

[J] M.Hansen and H.J.Jakobsen, J.Magn.Resonance ~~' 520 (1975). 

[4] F.J.Weigert and J.D.Roberts, J.Amer.Chem.Soc. 94, 6021 (1972). 
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D epartment o f Chemistry The Fl0rida State University 
Tallahassee, Florida 32306 

z~z 
1T1TlT 

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

Dear Barry: 

March 29, 1979 

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

The broadband capabil, ity of this probe covers a frequency range of 36 

L 

to 62 l•lHz (13c through 31R
1

). Tuning over this 1·.:.nge 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 L 
signal-to-noise ratios are obtainable at both . extremes of the broadband coverage; 
using 20 mm diameter tubes holding 7.2 ml of sample. 

I 

Initial Single Pulse Sensitivites 

13c _ I 
90% Dioxane (coupled) S/N > 500 :l RMS 

13c I 

- 90% Ethyl Benzene S/N > 1500: l RMS 
31P _ 1% Phosphoric Acid S/N > 650 :l 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 probl~m. 

The resolution of th~ probe is ~uite acceptable~ especially considering 
the Z-oriented shims avai rable. At lp resolution of 0.9 Hz has been obtained 
for proton decoupled trimethyl phosphate. Over the frequency range of interest, 
the measured Q factor var

1

ies from 180 to 280 which is acceptably high. 
Changing nuclei with,in the same sample requires seconds; when a sample and 

frequency must be changed, only a few minutes are needed. 
· Under construction durrently is a second S. 0 .B. probe for the range 

10-25 MHz. 

i 

I _.. 
_/ ---- .-- . v.· ~?~~ d~ 
J. T~rry Bailey~ 
Research Assistant 

~on~erely,~) [) 

~"(~ 
George c_' Levy r 
Professor 
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GORLAEUS LABORATORIA DER RIJKSUNIVERSITEIT TE LEIDEN 

.r--'\ SUB-FACUL TEIT - SCHEIKUNDE 

Wassenaarseweg 76 

Correspondentle-adres: 
Postbus 9502 

2300 RA LEIDEN 

Telefoon 148333 

toestel: 

LEIDEN. 29 manrt 1979 

Afdellng: J. Lugtenburg 

Onderwerp , Prof. B.L. Shapiro 

Department of Chemistry 

Texas A & M University 

College Station 

Texas 77843 

Dear Professor Shapiro, 

I The H.N.H.R. spectrum of triphenyl-isopropyl lead. 

Organic lead (IV) compounds have been studied in our laboratory for 

some time. 

The signals in the aliphatic region due to the 
207

Pb 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: 

207 b b d P a un ance: 22% 
1

CH3-CH 7.4 Hz 

0 CH3: I. 739 ppm 
1

Pb-CH -47.7 Hz 

0 CH: 2.833 
J 

172.0 Hz ppm Pb-C-CH3 

results as we are. We hope you will be as excited by these 

Since 

J)~/ ~l~'J~ 
D.C. van R.P.M. de Leeuw C. Erkelens 

References: D.C. van Beelen J. Wolters A. van der Gen 

J Organometal. Chem. 145 (1978) 359 

D. de Vos J. Wolters Rec. Trav. Chim. PB 

22. (1978) 219 

J. Lugtenburg 
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1~.o r rm. L.o ppm. 



BANGALORE NM R FACILITY 
iB-11 

Participating Institutions 

Indian Institute of Science 
Bangalore-560012 

Ref: 
National Aeronautical Laboratory 
Bangalore-560 017 

Raman Research Institute 
Bangalore-560 006 

Date: · Mru:ch 30, 1979 Tata Institute of Fundameni:~I Research 
Bombay-400 005 

Professor C.L.Khetrapal 
Dr. Anil Kumar 
Dr. A.C .Kunwar 

Professor B.L.Shapiro 
~exas A & M University 
College of Science 
COLLEGE STATION, Texas 77843 
U S A 

Title: 13c-Induced r J otopic Effects in 'Oriented' Molecules 
I 

Dear Prof. Shapiro, I 
I 

For the past few months, we have concentrated efforts on 

investigations of th~ 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 13c n~cleus--were ob~erved, interpreted completely 
and the geometrical information has been derived. A substitution 

of a 13c-nucleus has I small but significant influence on the proton 
chemical . shift and the H-H dipolar couplings. A 13c at one of 

I 

the methyl positions I changes the chemical shift of the directly 
bonded proton upfieli by 0.50 Hz (at 270 MHz) whereas the other 
protons are influenc~d in the same direction by o.22 Hz. A 13c 
at the carbonyl carbon changes the proton chemical shift upfield 

I 

by 0.19 Hz. Though ! such effects for protons directly bonded to 

a 13c nucleus may be / detected relatively easily from the spectra 
in the isotropic media, it must be emphasized that it is hard to 
determine such effec~s for non-directly bonded carbon-13 and protons 
in isotropic cases abd hence this method is useful. The direct 

dipolar HH coupling 1constant (in EBBA) within the methyl protons 
oi' the group contairl ng a 13c is reduced by 0.1 O Hz. 

I Yours sincerely, 

C,L.k~ -t1-i,_;l {,~!{~ 
I 1 ·. C.L.Khe~rapa . Anil Kumar A.O. Kunwar 
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School of Chemical Sciences 
150 Roger Adams Laboratory 

Urbana, Illinois 61801 

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

March 30 , 1979 

POSITION AVAILABLE: 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,:S00 or more depending upon q·ualifications and experience. 
Persons wishing to apply should send a curriculum vitae to the address 
below, and arrange for three letters of recomnendation to be 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 ari.d encourages application from members of minority groups and 
wome.n. 

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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TORINO, 31/3/1979 

ISTITUTO CHIMICO CORSO MASSIMO D'AZEGLIO, 48 
Tel. 652.102 - 682.892 - 653.831 - 653.832 

della 

UNIVERSIT A DI TORINO 

I 

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

I 

Title: 170 NMR OF ;METAL CARBONYLS AT NATURAL ABUNDANCE 
I 

Dear Professor ShaP,iro, 

I recently we had the opportunity to record 
170-n.m.r. spectra !of several metal carbonyls on the FX 90 Q 
machine at Jeol HoJse, London. The results obtained are very 
promising allowing to foresee that this technique will have a 
significant impact within this area of chemistry. The time re
quired to obtain a spectrum is comparable with that required to 
get 13c-n.m.r. speqtra, although the sensitivity of 170 is 
6.1 • 10-2 compare~ to that of 13c. 

The linewidth is very narrow in respect 
to other 170-n.m.r l resonances; for Cr, Mo, w; Fe carbonyls it 

I 

is below 10 Hz. Of course peaks broaden as the temperature is 
lowered,but this f~ature does not seem to make prohibitive DNlVIR 
studies, at least When the chemical shift separation between 
the exchanging sites is sufficiently 7..r:i.rge. Of relevance, at 
this stage, is the / detection of sharp[ 170 resonances for metal 
carbonyls containing metal nuclei with I> l, such as 55Mn and 
59co. The correspbnding 13c-n.m.r. signals are usually very 

I 

broad and in many cases do not allow a clear assignment. In 
the figure is repo~ted the spectrum at room temperature of 
l'IIn2(Co) 10 showing ~wo sharp resonances (178.4 and 196.9 ppm 

I 

\ _ __, 
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two different types of CO's 
was obtained in 20', using 
0.15 sec. 
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MERCK 
SHARP i . . 
& DOHME c'ANADA LIMITED/LIMITEE 

ISOTOPE DIVISION 
I 

April 1 , 1979 

Dr. Bernard L. Shapi ro 
Department of Chemistry 
Texas A & M University 
College Station, TX Z7843 

Dear Barry: I 

I . •. 
In a recent TAM0 NMR Newsletter [245, 31 (1979)], Wrar3and 

Ernst commented on t ~e lack of availability of consistent C NMR 
data for deuterated solvents, and included some chemical shifts 
they had deterr~ned. · Four yeart ago, for just this reason, Jake 
and I ran the C and residual- H spectra of all the solvents 

.then listed in the M~rck NMR Solvent catalog. These data were 
tabulated, along wit~ the useful physical properties, as 
indicated on the next page. 

I 
Merck has been distributing these tables to all who are 

interested, for both ! individual and classroom use; apparently 
they haven't reached las wide an audience as I had thought . . · 
Copies of these tables (heavy paper) are available, in reasonable 
quantities, by writi hg me at my London address, below. 

I 

Sincerely, 
.. ·:, , .-.' 

. / ( ':,;,,I! .... ./ 
// / (/ />"/..,,, .•( V 

/ 

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

P.S. It might be mo~e expedient for your European readers to obtain 
their copies by writ~ ng Dr. Ivar Cooke 

I IC Chemikalien GmbH 
Sohnckestrasse 17 
8000 MtJnchen 71 

j 

I 

. I 
I 

I 
I 

I 
I . 

C.P. / P.O. BOX, 899 POINTE-CLAIRE - DORVAL, QUEBEC H9R 4P7 TELl;PHONE 514-697-2823 

Cable: ISOMERCK / Telex: 05-821-533 / TWX: 610-421 -3617 
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DEUTERATED NMR SOLVENTS-HANDY REFERENCE DATA 

Compound 20 . 
Mol. Wt. d4 m.p.• b.p.• dH(mult)' JHD d,.(mult)' Jco (Jc,) 

X 
w Acetic Acid-d. 1.12 17 118 11 .53(1) 178.4 (br) 

r-'\ z z 64.078 2.03(5) 2 20.0(7) 20 
< 
--'~ Acetone-d, 0.87 .94 57 206.0(13) 0.9 < LO zo 64.117 2.04(5) 2.2 29.8(7) 20 ::Eg 
a:< Acetonitrile-d, 

0

0 .84 -45 82 118.2 (br) 
~(.) 44.071 1.93(5) 2.5 1.3(7) 21 
,,... Cl),,... 

Benzerie-d, LOwN 0.95 5 80 7.15(br) 128.0(3) 24 a, ...I LO 
84.152 NWq> 

XC!lM 
Chlorolorm-d gzN 1.50 -64 62 7.24(1) 77 .0(3) 32 < ..... 120.384 " (/)(') 

Qo~ 
Cyclohexane-d., 0....IN 0 .89 6 81 1.38 (br) 26.4(5) 19 

96:236 

Deuterium Oxide 1.11 3 .8 101 .4 4.63(DSS) 
20.028 4.67(TSP) 

1,2-Dichloroethane-d, 1.25 -40 84 3.72 (br) 43.6(5) 23.5 
-, 102.985 ZN 

·Ol Diethyl-d ,o Ether 0.82 -116 35 3 .34(m) 65.3(5) 21 ON 
a:N 84.165 1.07(m) 14.5(7) 19 O' al co 

Diglyme-d,. a: co 0.95 -68 162 3 .49(br) 70.7 (5) 21 wN 148.263 3 .40(br) 70.0(5) 21 .... ~ 
WO 3.22 (5) 1.5. 57.7 (7) 2 1 1-N 

Dimethyllormamide-d, 1.04 -61 153 8.Ql (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, Sulphoxide 1.18 18 189 2.49(5) 1.7 39.5(7) 2 1 

CD 
84J70 

w~ p-Dioxane-d, 1.13 12 101 3.53(m) 66.5(5) 22 >~ 
<(') 96. 156 
<CD 

:z:o§ Ethyl Alcohol-d, (anh) 0.91 < -130 79 5.19(1) t-:::i; 
~c,j":- 52.106 3.55 (br) 56.8(5) 22 
...1-(') 1.11(m) 17.2 (7) 19 
o::::iLO 
LOOM Glyme-d,o 0.86 ·58 83 3.40(m) 71 .7 (5) 21 -~ v~v 
LOI-~ 100.184 3.22(5) 1.6 57 .8(7) 21 
st Cl)(') 

Hexalluoroacetone Deuterate' 1.71 21 5.26(1) 122.5(4) (287) 
cJ 198.067 92.9(7) (34.5) 
.5 HMPT-d,, 1.14 7 106(11) 2 .53(2 X 5) 2(9.5) 35.8(7) 21 
0 Cl) 197.314 ul~ Methyl Alcohol•d• 0 .89 -98 65 4.78(1) 49.0(7) 21 .5 ~ 0 
~ ~:": 5 36.067 3.30(5) 1.7 
(.) • ;r !!l Methylene Chloride-d, 1.35 .95 40 5.32(3) 53.8(5) 27 
a: 86.945 
LU 
:::l: Nitrobenzene-d, 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 
...I 
< 

64.059 
> isoPropyl Alcohol-d, 0.90 -86 83 5.12(1) a: 
g ..... 68.146 3.89(br) 62.9(3) 21 .5 
' 0. 1.10(br) 24.2 (7) 19 WV(') 

a,!l;;a:N Pyridine-d, 1.05 -42 116 8.71 (br) 149.9(3) 27.5 a><O>CO 
CO--'l:N 84._133 7.55 (br) 135.5(3) 24.5(r) 
X(.)(.),.:_ 7.19(br) 123.5(3) 25 owwm 
al I- al CD 

Tetrahydroluran-d, 0.99 -109 66 3.58 (br) 67 .4(5) 22 . zw.., 
Qo::::i~ 80.157 1.73 (br) 25.3(br) 20.5 o.o.OLO 

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 
1 en 6.98(m) 125.2(3) 24(p) 
" W 2.09(5) 2 .3 20.4(7) 19 w 0. 

io:a..::lio 
CJa:J: .... Trilluoroacetic Acid-d' 1.50 -15 72 11 .50(1) 164.2(4) (44) ffi~8 0 115.030 116.6(4) (283) 
~!!l 

e 2,2,2-Trifluoroethyl Alcohol-d,• 1.45 -44 75 5.02(1) 126.3(4) (277) 
103.059 3.88(4 X 3) 2(9) 61.5(4 X 5) 22(36) 

·Melting and bolWng points (in °C) are those of the corresponding Nght compound (except for 0,0) and are intended only to indicate 
the useful liquid range of the materials. 

"H (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 multiplicity br indicates 
a broad peak without reaolvable line structure, while m denotes one with line structure. It should be noted that the chemical shifts, in 
parlicular, can be dependent on aolute, concentration and temperature. 

'd,(CFCI,) 82.8 (1) 'd,(CFCI,) 76.2 (1) •d,(CFCI,) 77.8 (5), J,o 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.O. BOX 147 LIVERPOOL L69 3BX TEL : 051 - 709 - 6022 

r_rhe University of Liverpool 

Professor B.L. Shapir1, Department of Chemistry, 
. I 

Texas A. and M. Unive~sity, 

College Station, I 

Texas 77843 · I 

Dear Barry, I 
I 

2nd April, 1979. 

Conformer Edergies in 2-Chlorocyclohexanoneo 
I 

In reply to y j ur reminders, Lee Griffiths and I have 
I 

just completed a solv,ent study on the conformational equilibrium 
I 1 

in 2-chlorocyclohexanone, essentially similar to that of 
2 

Pan and Stothers, but in a much wider range of solvents to 
I 

better test our reaction field theoryo 
I 

The results a J e shown tabulated, and the agreement with 

our reaction field m6del is sufficiently good to allow the 
i prediction of the vapour state conformer energy differences. 

These are for the 2-fluoro, .2-chloro and 2-bromo cyclohexanone 
I 

ca. 008, 1.7 and l 09 ikcals/mole respectively, whlch may be 

compared with the vaiues for the corresponding cyclohexyl 
I 

halides of -002, -0.4 and -0.5 kcals/mole. 
I 

I 
The reaction field model has also been applied to a 

variety of 2- and 4~ kubstituted halo-cyclohexanones with 
I 

generally good agreement. 
I 

Interestingly! the main problem in the application of the 

model was in the det~rmination of the precise geometry of the 

halo-ketone ring. 

With best wishes, 
I 

Yours sincerely, 1·~~,~ 
j✓'-

Dr. R.J. Abraham.✓ 



.-r"'\ 

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 

( ~ G, kcal/mole) of 2-chlorocyclohexanone. 

b,.G 
Solvent E Obsd Cale 

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 

C2C1 4 2.37 0.84 0.80 

C2HC1 3 3.61 o.46 0.42 

CDC1 3 5.05 0.08 0.17 

CD2Cl2 9.'40 -0.06 -0.18 

d 6Acetone 21 . 60 -0.31 -0.48 

CD 3 N02 35.90 -0.42 -0.61 

d 7 D MF 36.70 -o. 50 -0.61 

CD 3 CN 37.10 -0. 39 -0.61 

d 6 D M s 0 47.50 -0.59 -0. 67 

248-18 
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CASE WESTERN RESERVE UNIVERSITY· CLEVELAND, OHIO 44106 

DEPA 1'IMENTS OF PEDIATRICS AND BIOCHEMISTRY 

Professor B. L. Shapir I 
Department of Chemistrj,

1

1 

Texas A & M University 
College Station, Texas 77843 

April 3, 1979 

I 
RE: 13c NMR Probe of Lysine Function in Proteins 

I 

Dear Professor Shapiro] I 

We have recently developed a mild procedure for reductively methylating . I , 
proteins with [.13c] formaldehyde and sodium cyanoborohydride (J. Biol. Chem., 
July-August). It has i¢en determined that this method is specific for the 
s-amino groups of lysi++ and the N-terminal a-amino group of proteins, yielding 
N,N-dimethyl derivatives. Since methyl groups are small and the pKa of the 
amino group is not sigili i ficantly perturbed, we feel reductive methylation is 
an ideal method to lao~+ protein amino groups for 13c NMR studies. 

· Our initial studili with 13c-methylated ribonuclease-A (which contains an 
I I 

active site lysine) will also be published in J. Biol. Chem. (July-August) .. 
We have since expandedt~ur studies to several other proteins including the 
work shown here on 13c methylated HEW lysozyme.: . I . 

The cmr of methyl ted lysozyme at pH 8.5 (Figure 1) shows that all 6 of 
the dimethyl s-amino l~kyl residues as well as the a-amino terminus have dif
ferent chemical shifts l j We have found for methylated lysozyme, that most 
lysyl residues are ·. unihue with respect to chemical shift, pKa, and T1. This 
is in contrast to 13c-k~thylated ribonuclease-A where only two signals are ob
served for the methylatbd lysyl groups - one from lysine 41, the active site 
residue, and the otherlf rom the 9 bulk lysyl residues. At pH's below 6, the 
cmr of 13c-methylated ~Ysozyme show increasing line broadening (figure 2). 
Some of the signals ap;p~ar to split into broad "doublets" (e.g. the a-amino 
signal) which sharpen 1:i.1s the pH is further decreased below 4. It is inter
esting that the pH opttkum for lysozyme activity is within this pH range. 

Please credit thisl contribution to Bill Ritchey's Account. 
I 

I 
\J~

6
~ncerely ~~rs, tr 

9m Gerken', Ph.D. ' Neil Je t ft, Ph.D. 

/bp 

Department of Pediatrics 

School of Medicine 

Rainbow Babies and Childrens Hospital 

fo L~cf.f(' ~ G~b,.,_ 
oyce Jendft, Pti.D. Dorr G. Dearborn, Ph.D., M.D. 

-;;: 
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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) 
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DEPARTME~T OF HEAL TH, EDUCATION , AND WELFARE 

PUBLIC HEAL TH SERVICE 

NATIONAL INSTITUTES OF HEAL TH 

! BETHESDA, MARYLAND 20014 

Professor Bernard L. Shapiro 
Department of Chemistt y 
Texas A & M Universit¥ 
College Station, TX 9~843 

I 

April 5, 1979 

Modification on JEOL FX-series NMR Spectrometers 
for Large Offsets 

Dear Professor Shapi, o, 

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

The modificatiori basically was to replace the 13c local oscillator 
with a rf synthesize~. The variable frequency from the synthesizer,which 
was phase locked to the spectrometer, was fed to point CN16 (1.5 Vpp/50Jl.) 
of the 1H;13c local dscillator unit (see figure below)o To avoid 
interference from or i ginal circuitry, the 13c local oscillator section 

I 

was disabled by cutting off its +12V supply during the variable frequency 
operation. It is vet y convenient to make changes between the normal 13c 

I 

and the modified variable frequency operations by using a double-pole, 
double throw switch ~s shown in the figure. 

A bonus from thi k modification is that one can take advantage of the 
I 

variable frequency of synthesizer to observe other nuclei which have 
resonance frequencie ~ near that of 13c. With this modification, we are 

23 ' o 27 53 able to observe Na~90 pulse ,vl50 µsec), Al( ,v90 ~sec) i Mn( N 8 psec), 
79Br( ~ 14 ,µsec) and 

1

1Br( "'250 psec) without retuning the 3c matching 
networkso I 

Sincerely yours, 

,~l"/ J,t?Jl'L-~ ;( __ _ 

Herman J. Co Yeh 

rf 
BNC 

synthesizer 

To PS-1 ----~ 0 ' 
1 't 

CN16 (See page 10 of 
MSS-R FX-100 circui.t 

diagram) 
I • CN15 

To G) of CN14 +l 2V 

2 I 
o~, 

I 
,O '~ 
1 

To © of (See page 9 of 
Switch 1 FX-100 circuit 

diagram) 

Switch 
1. normal 2o modified 

"------' 

--' L, 
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CkNTRO Ok INVkSTIGACION Okl IPN 
APARTADO POSTAL 14-740 

M~XICO 14, D. F. 

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

Dear Professor Shapiro: 

April 5, 1979 

Severe Broadening of proton methoxyl signals !2_y_ 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 wil,l 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 1 > H-4'. 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-OMe to W(1/2) ~ -
20 Hz after addition of only 0.04 mole of Pr(fod) 3 per 
mole substrate. 

We are now using this information to study polymethoxyfla 
vones and until now the following compounds have been measured: 
5,7-dimethoxy-; 5,7,4'-trimethoxy-; 5,7,3',4'-tetramethoxy-; 3, 



~48-23 

5-OMe 

J.=_OMe 

M•O 

MeO 

5-0Me ,-

OMe 

MW:402 

.o 

+ 2mg Pr(FODh 
(U4m;m) 

❖ 1mg Pr(FODh 
(0.02 m;m) 

20mg 

10 

OMe 

Proton runr spectra of 3,3' ,4' ,5,6,7-hexamethoxyflavone. 
Lower: Pure subst~ate; Center: in the presence of 1 mg Pr(fod) 3 ; 
Upper: in the pre ~ence of 2 mg Pr(fod) 3 . 
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5,7-trimethoxy-; 3,5,7,4'-tetramethoxy-; 3,5,7,3 1 ,4'-pentame 
thoxy-; 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 thJ 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 CDC1 3 is shown in the low trace of the figure. Addi 
tion of only 1 mg Pr(fod) 3 (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 0£ the shift reagent is 
shown on the top trace, where the 5-OMe group has virtually disa£ 
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-OMe signal. When the spectrum is measured in the presence 
of 20 mg of Pr(fod) 3 , 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) 3 is found always in the 0.5 ppm region excep! 
ing ·these two molecules were it is found upfield from TMS. 

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

Sincerely yours, 

-Nathan 
of Chemistry 

(1) P. Joseph-Nathan and J. Mares, TAMU NMR Newslett., i§~, 17 
(1974). 

(2) P. Joseph-Nathan, J·. Mares and D.J. Ramirez, J. Magn. Resonance, 
(in press). 
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Gerhard Hagele 
1iTinfried Boenigk 

Prof. D. L. Shapifo 
Dept. oI Chemistry 

I 
TEXAS A&M University 

I 
College Station 
TX 77843 U.S. A. 

Dear Professor Sh1piro! 
I 

I 

Dilsseldorf, 6.4.79 
UniversitatsstraBe 1 

In J. Magn. Res. 26, 505 (1977) Volker Lueg and G. H. reported 
on a · new computer I program SYMTRY for tl13 .~&lculation of NMR 
spectra of spinsystems with general symmetry. SY1'1TRY was designed 

. I . 
for the CYBER-computer at Cologne using FOR1'nAN and CDC-ASSEMBLER-
language. The prokram was tested with ~pinsystems familiar to our 
chemistry. Contin~ing these studies we developed a FORTRAN-only 
version of SYM'rRY ~ expanded a number of arrays a:i.1tl changed the 

i 
handling of symmer ry-operators. The new version is running on 
the Dlisseldorf TELEFUNKEN-computer and should be adaptable to 
other computing f 1cilities more easily now. SYivITRY will handle 

I 
greater spin syst

1 

ems like the [(AJ -:iX] 3 of [NPF ,..J;,: or the five 
·- ~ :J 

hypothetical [AX] 4 systems in cyclobutanes c4H4F 4 • To check the 
program we choose l that fine pi~ce of research given by Linden-

' . 

Bell in Mol. Phys ~ 15, 523 (1968) concerning a nickel-0-complex 
with tetrahedral kymmetry,: 

! 

Subsequent spectra show the proton-
decoupled phospho~us- and fluo:,.·ine-

1 

spectra in [RPF]~ f i [A.xJ 4 (Td) • 
I 

I 
Yours sincerely I . 

~e.A-,;_,r,/ ~~I 0,.,..(.:.,..... B, ~ 
Gerhard Hagele and Winfried Boenigk 
Institut flir Anor~anische und Struktur-

1 

chemie der Universitat Dlisseldorf 

Ni 

\___,, 
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TEXAS A&M UNIVERSITY 

COLLEGE OF SCIENCE 

COLLEGE STATION, TEXAS 77843 

Department of 
CHE.MISTRY 

3 April 1979 

Dr,. Ray Ettinger 
Varian Instrument Division 
611 Hansen Way I 
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 lhave sent in a technical contribution to the T.Af!U 
NMR. Newsletter, 

As you know, we have made it a rule that recipients of the News
letter must contrib~te technically at least once every nine or ten 
months. Please supply us with a short tit.le(s) of all the topics you 
discuss in your contribution. Thanks! 

Yours sincerely, 

,6. Shapiro 
Profe:ssor 

~ THE ABOVEJ OU:R STANDARD "REMINDER" LETTERJ WAS ERRONEOUSLY SENT 
~ TO RAY ETTINGER OF VARIAN, "ERRONEOUSLY" BECAUSE AS HIS FRIENDS 

KNOWJ ALL OF RA~'s TECHNICAL CONTRIBUTIONS IN RECENT YEARS HAVE BEEN 

~:P~A~~:s~~F~~~ul~~R~T~:::1~~ ~~::t::B~~M~:~IETY, AND THEY SAY THAT 

B, L, - SHAPIRO 

. I 
vanan / 611 hansen way / pale alto/californi a 94303/ u.s.a./ 415 /493 - 4000 

I 
' 

Apri 1 11, 1979 I 

Prof. Bernard L. Shapiro 
Department of Chemistry 
Texas A&M Univers ~ty 
College Station, I exas 

Dear Barry : 

I hope you will nl t mind 
some time since y'ou have 
Instrument Divisi'on. 

77843 

if we remind you that it has been quite 
sent in a purchase order to the Varian 

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. P:lease supply us with a short 1 is ting of all the 
instruments you wi 11 acquire ,n your next order. I hanks! 

Yours sincerely, 

----~ Ettinger 
· Product Marketing Manager, 

I.II.Jin ... . . -.L • •· ·- - ' -• ..L-



If your superconducting 
FT NMR can't achieve a dynamic range of 
6,000,000:1 or better ... 
... you just 
don't have an 
Xl:200! 
Without the 32-bit word size of its acquisition 
processor and the floating -point arithmetic 
used in the weighting and Fourier transforma
tion of the accumulated data, you haven 't got a 
chance. You simply can 't match the extraordi
nary dynamic range attainable with the XL-200 
-evidenced in the 200-MHz 1H NMR 
spectrum you see here. 

There are other unique aspects of the XL-200's 
data handling and spectrometer control 
system: a 13-bit ADC, which accommodates 
stronger signals on each transient; a standard 
32K CPU , independent of the acquisition 
processor and programmed in a high level 
language; a built-in , interactive SM-word disk 
with dual platters ; a large, flicker-free raster 
scan display. 

The software is exceptionally sophisticated. It 
permits multitasking (simultaneous acquisi
tion , processing , printing, etc.) and queuing 
(automatic sequential execution of requested 
tasks) on the same or on different NMR experi
ments. You can also array parameters (up to 
three variables, including temperature) within 
a given experiment; create your own 
convenient macrocommands; generate your 
own special or general-purpose pulse 
sequences in a simple, English-like code. 

Then, there's the matter of the XL-200 's broad
band accessory which, with only a single 
probe, enables you to observe a host of nuclei 
(including 13C) between 20 and 81 MHz. And 
there 's the remarkable low-loss dewar system, 
which operates over three months on only 25 
liters of liquid helium. 

The XL-200 is in a class by itself-with a 
price tag and an operating economy that belie 
its advanced design . 

For more information on the features you 
may be missing, write Varian Associates, Inc ., 
Box D-070, 611 Hansen Way, 
Palo Alto , CA 94303. 

Regional Offices: 
Florham Park, NJ (201) 822-3700 
Park Ridge, IL (312) 825-7772 
Houston, TX (713) 783-1800 
Los Altos, CA (415) 968-8141 

@ 
varian 

100,000 Transients 
14 Hours 

80% H20 

0.0040% CH,CN 

0.067% CH,OH 

0.0012% 
(CH,),COH 

X 10,000 

X500 

X1 



Sales Offices 
CALIFORNIA 
9901 Paramount Boulevard 
Downey, CA 90240 
Phone: (213) 927-3415 

375 Distel Court 
Los Altos, CA 94022 
Phone: (415) 968-8141 

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

GEORGIA 
6650 Powers Ferry Road 
Suite 100 
Atlanta , GA 30339 
Phone: (404) 955-1392 

ILLINOIS 
205 W. Touhy Avenue 
Park Ridge, IL 60068 
Phone: (312) 825-7772 

KENTUCKY 
Executive Park, Suite 110 
Louisville, KY 40207 
Phone: (502) 897-0171 

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

MASS:ACHUSETTS 
83 2nd !Avenue 
Burlington, MA 01803 
Phone: !(617) 272-4152 

NEW JERSEY 
25 Hanbver Road 
Florham Park, NJ 07932 
Phone: ! (201) 822-3700 

NEW YORK 
6489 Ridings Road 
Syracuse, NY 13206 
Phone:1(315) 437-6464 

OHIO 
25000 Euclid Avenue 
Euclid, 'oH 44117 
Phone:1(216) 261-2115 

TEXAS 
Plaza Southwest 
5750 Bintliff Drive, Suite 202 
Houston, TX 77036 
Phone: ! (713) 783-1800 

WASHINGTON 
' 300 120th Avenue 

Bldg. 21 Suite 230 
Bellevue, WA 98005 
Phone: (206) 454-2910 

MEXICO 
Fco. Petrarca 326 
Mexico 5, D.F: 
Phone: (905) 545-4077 

SOUTH AMERICA 
Varian lndustria e Commercio Ltda . 
Av. Dr. Cardoso de Melo. 1644 
CEP 04548, Sao Paulo. Brazil 
Phone: 240-1622 

CANADA 
Varian Associates of Canada Ltd. 
45 River Drive 
Georgetown, Ontario 
Canada L7G 2J4 
Phone: (416) 457-4130 

PARTS AND SUPPLIES 
CENTER 

670 East Arques Street 
Sunnyvale, CA 94086 
Phone: (408) 245-5420 

Other Instrument Division sales offices and represent lives are located in: Argentina, Australia, Bahamas. Belgium, Brazil. Canada, 
Chile, Colombia, Costa Rica. Denmark. Dominican Republic. Ecuador. England. Finland, France, Germany, Guatemala, Hong Kong. 

Indonesia, Israel, Italy. Japan. Korea. Malaysia. Ne'therlands. New Zealand. Panama, Peru. Philippines, Puerto Rico, Republic of 
China. Singbpore, Sweden, Switzerland, Thailand. United States, Venezuela. West Indies. 

Service Centers 

VID Service Headquarters 
670 East Arques Street 
Sunnyvale, CA 94086 
Phone: (408) 245-5420 

Eastern Service Center 
25 Hanover Street 
Florham Park. NJ 07932 
Phone: (201) 822-3700 

Midwestern Service Center 
205 West Touhy Avenue 
Park Ridge. IL 60068 
Phone: (312) 825-7772 

Southern Service Center 
Plaza Southwest 
5750 Bintliff Drive 
Houston, TX 77036 
Phone: (713) 783-1800 

Western Service Center 
375 Distel Circle 
Los Altos. CA 94022 
Phone: (415) 968-8141 

Canadian Service Center 
45 River Drive 
Georgetown. Ontario 
Canada L7G 2J4 
Phone: (416) 457-4130 

@) 
varian 



University of Illinois at Urbana-Champaign 
SCHOOL OF CHEMICAL SCIENCES • ADMINISTRATIVE OFFICES · URBANA, ILLINOIS 61801 

DEPARTMENT OF CHEMISTRY 

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

Dear Barry: 

April 9, 1979 

Postdoc opening 

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

~ proteins. iii) Setting up pulsed ESR facilities for studies similar to 
those outlined in i). 

Sincerely yours, 

~4S 
Professor 

HSG:sc 

248-30 
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OTTAWA, CANADA 

K1S5B6 

DEPARTMENT OF CHEMISTRY 

CARLETON UNIVERSITY 

I 
t 

I 
I 
I 
I 

Professor B.L ~ Shapiro 
Depto of Chemistry 
Texas A & M Uhiversity 
College Station, Texas 
77843 i 
U.S.A. I 

• I 

I 

April 6, 1979. 

Title: 1113c-,3c Couplings in exo-methylenebenzocycioalkanes 11 

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. 

- I 
I~ 

,.1 

1. 

;t .y~J.1 
~; 1 ¼~ 

I, 'f 

Th; 13c~13c couplings to individual positions are 
in the diagrai;n. A force field program, 11 GEM0 11 (1), has 

indicated 
been 
torsional used to calculate preferred geometries. The calculated 

angles betweer the plane of the benzene ring and the 
exo-methylenel carbon for compounds f-i are in good agreement with 
the only avai ~able experimental data, those from photoelectron 

·, 



spectroscopy (2). Using these geometries as input, the Fermi
contact contributions to the couplings w~re then calculated via 
the INDO MO program (3). Agreement for J's is excellent, but 
poor for 2 J's and 3J's. 

For the vicinal couplings, an approximate Karplus relation 
was found, wit~~ 3J minimum tn the ranqe of dihedral angles 
from so-1000, and maxima near o and 180°. Deviations from 
11 Karplus-like 11 behavior were found for bonding situations 
involving unusually large or small C-C-C valence angles. 
These results are reminiscent of results for 3JHH for the 
alkene protons of 3-7 membered cycloalkenes (4), in which 
an increase in the valence angle (C-C-f-t), causes a marked 
reduction in 3JHl:I 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 previ ou-s -
assignments for these carbons of 1, (5) should be 
reversed. Best personal regards.-

References 

Sincerely, 

/ j(JJ/J_L_ -
G. W. Buchanan, 
Associate Professor. 

1. N.C. Cohen, Tetrahedron 27, 789 (1971). 
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2. J.P. Maier and D.W. Turner, J.C.S. Far. Trans. 2, 69, 196 (1973). 
3. Obtained from QCPE #224 . 
4. 11 0rganic Structural Analysis 11

, J.B. Lambert et al P. 68 (1976). 
5. D.W. Hughes, B.C. Nalliah, H.L. Holland andD.If:" Maclean, Can. J. Chem. 

~, 2252 (1977). 
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· Gesamthochsmule Siegen 
Fachhereich 8, Organische Chemie II 

Prof. Dr. II . Gi.inthcr 

5900 Siegen 21, den April 
Adolf-Reichwein-Straeie 
Fernruf0271/740 - I 

7, 1979 

Nebenstelle 4390 , 4 4 0 0 

I 
i 

(;L•samthochschuli: Sie~en. Postrach 2i1 02 09, 5900 Sicgcn 21 

Prof. Dr. B. L. ShapiLo 
Texas A and M Uni vers/i ty 
College of Science J 

Colleg·e Station, Texas 77843 

U S A 

L _J 

I 

Karplus J Cu~ve for 

Dear Barry, 

in Norbornane 

continuing our sttldies of 13c, 1H coupling constants we have ex-
! tended earlier measu~ements on deuterated adamantane (TAMU News-
I 

letter 238/28; R. Aydin and H. Gunther, z. Naturf. 34b, March 
I 

issue 1979) to the ftj>llowing set of monodeuterated norbornanes: 

3J (C,H) '1.08 

d:zo 'f!:!3 J; £ 6.15 

8.18 ~VI 8.5'1 
0 

I 

The values for thl 3J( 13c, 1H) couplings (in Hz) . I given were cal-

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

tor 6.5144. I 
I 

I 
I 

The Karplus-like treatment of the data using the experimental 

geometry for norborn~ne [1] is shown in Fig. 1. The best fit was ob

tained using a leas~ squares procedure. The result (equ. given in 

Fig. 1) agrees well r ith that derived theoretically for propane by 

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

Two aspects rema ~n for clarification: 

(1) Can vicinal C,H 1couplings 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 

,r-'\ to close the experimental gap. Point (2) is presently investigated. 

9.0 

8.0 

7.0 

6."0 

5.0 

4.0 

3.0 

2.0 

1.0 

J:iHJ;J:; 
---------------------H 

0 

3J = 3.36 -1.23 cos~ + 3.99 cos 2¢ - · - · -

4.26 - 1.00 + 3.56 

·,·,.~ ~ 
'. . H 

\ 

\ 
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\ 
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30° 
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\ 
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\ 
. \ 
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-¢ 

I 
' 

I 

I 

I 

,.l~ 
·/ H 
I 

I 

120° 

I 

• •• ,, 

180° 

In acknowledgement qf your green reminder, 

Sincerely yours, 

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

[2] If:- Wasylishen and T. Schaefer, Can. J. Chem. 51, 961 (1973). 
[3] J.M. A. Al-Rawi, J. A. Elvidge, J. R. Jones,and E. A. Evans, 

J. C. S. Perkin II, 1975, 449. 
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( l. S. Dt 'tMrt lllent of I ·.nerqy I 
I .,11.:unit• F11L·1qy I ccl111olony C~•nter 

P.( )_ I ~ox 'U9~). University Stuli< /11 

L II dlTlie. Wyorning 8207 I 

Professor B. L. Shaptro 
Department of Cheniist!ry 
Texas A&M University I 
College Station, TX ~7843 

Re: 

Dear Barry: 

i 
NMR Symposia 

I 
I 
I 

I 

April 13, 1979 

Enclosed is the prel~minary program for the NMR Symposium on Macro
molecules to be held lin conjunction with the 21st Annual Rocky Mountain 
Conference on Analytical Chemistry at the Denver Convention Complex, 

. I 
Denver, Colorado from July 30 to August 1, 1979. 

I 

Both Gareth and I arJ pleased with the response we have received to 
our invitations. Th~re are over 100 papers dealing with the appli
cations of magnetic ~esonances 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 

. I 
Dr. Gareth Eaton or me. 

Dr. Gareth R. Eaton I 
EPR Symposium Chairman 
Department of Chemis~ry 
University of Denver I 
Denver, Colorado 80208 
(303) 7 53-2507 

Dr. Daniel A. Netzel 
NMR Symposium Cha'irman 
Laramie Energy Technology Center 
P.O. Box 3395, University Station 
Laramie, Wyoming 82071 · 
(307) 721-2370 

Sincerely, 

. e, /1C---/;:7 
, , · C:.. - ; .,:_ . • /' _p·✓ 

Daniel A. Netzel 
NMR Symposium Chairman 

---------
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SYHPOSIUH Oil THE IIHR OF HACROHOLECULES 

D. A. N~tzel, Chairman 

SESSION I - SOLIU STAT[ NHR 

Honday Horning, Jul v ]O - Gary~- Haclel, Presiding 

8:30 

8:35 

9:00 

Introductory Remarks - Daniel A. Netzel 

EXPECTATIONS FOR RESOLUTION IN HIGH RESOLUTION IJC NHR OF 
SOLIOS--P,",RTICUL /.RLY POLYHtRS ·, 0 . L. V,,nolerllart, W. L. Earl, 
Notion;\! Burrau or StanJ.Jrds, \.lashington, O. C. , and A. N. 
Gc1rr°""'ay 1 Naval Research Laboratory, \.l,,shington, O.C. 

23
11a SOLID-ST/,TE NHR OF BETA-ALUMINAS, R. W, Vauqhan, H. Polak, 

and A. lli ghe, California Institute of Technology, Pasadena CA. 

9:30 HIGH RESOLUTION SOLID STATE NHR OF HYDROGEll ON CATALYTICALLY 
ACTIVE SURft.CES, B. C. Gerstein, P. Dubois Murphy, L. H. Ryan 
and R. E. Taylor, lewa State University, Ames IA. 

10:00 Coffr.e Break 

10:30 LOW TEMPERATURE t:HR OF SHALL MOLECULES BY HATRIX ISOLATION, 
~ and D, H. Grant, University of Utah, Salt Lake City UT. 

11:00 RECENT OEVELOPH[NTS IN IIIGH RESOLUTION DEUTERIUM NHR IN SOLIDS
DO UBLE QUMHU~. I.HR ;,tlD HAGIC ANGLE SPINNIUG, H, Al la, Estonian 
Acade~y of Sciences, Tall Inn, Estonian SSR, D. Eckman and 
A. Pines, University of California, Berkeley CA, 

11:JO OYIIAMIC FREQUENCY SHIFTS IN SPECTRALLY DEG[ll[RATE SPIN SYSTEHS, · 
L. G, Werhelo,.,, Hontana State University, Bozeman HT . · 

12:00 l.unch 

Hondny Aftrrno~~, July JO - v;c Bartl1ska 1 Presiding 

1:30 

2:00 

2: 30 · 

3:00 

RELAXATION STUDIES Or POLYMERIC BLENDS, H. D. Sescik, J, Schaefer, 
E. 0. Stejskal, and R. A. McKay, Monsanto Company, St , Louis'"iio."'"' 

HIGII RE SOLUTION IJC 1:11R IIIVESTIGATIOII OF SOLID PHENOLIC RESIIIS 
AIID RELl,HD co~ro1mos, s_fl.:_f:t!__e_, A. Rudin and W. J. Tchir, 
Unlv~rslty of Guolph, G~c lph, Ontario, Canada, 

13c NHR SOLIDS T[CtrnlQUES FOR CHARACTERIZIIIG OLENDS OF ELASTO
HERS AIIO POLY OLEflllS, C. J. C,,rmcn, J . B. Pausch , BF Goodrich 
Company , Brccksvi I le Ott, und A. II. Carroway, llaval Research 
laboratory, Washington, O. C. 

Coffee Br~ak 

J: 30 C-F DOUOLE R[SOW,NCE STUOIES Or SULK FLUOROPOLYHERS, ~crla 
and C. -S. Yannoni, 1.BH, S.,n Jose CA. 

~:00 SOllD ; TATC ~MR OF ELASTOHER: LOW AND HIGH RESOLUTION, 
J . Adl•:- r•.,11 ,1nd J.E . H.Jrk, Unive rsity of Cincinn.1tl, Cincinnati 
CH. 

4:30 MACROMOl.[CULAR DYN/JIIC~ OF FLUOROCARBON POLYMERS STUDIED BY 
MULTIPLE PULSE NHR, A. J. Vega, DuPont, Wilmington DE, 

) 

SES,SION I - Continued 

Tuesday Horning, July 31 - Daniel A. Netzel, Presiding 

9:00 l)C NHR STUDIES OF COALS, .V. J . Bartuska, C, E. Haclel, Colorado 
State University, Fort Coll i ns CO, aniF, P. Hlknls, Laramie 
Energy Technology Center, Laramie IIY , 

9:30 IJC NHR STUOIES OF OIL SHALES, F. P. Hiknls, Laram ie Energy 
Technology Center, Laramie WY, V. J, Bartuska and G. E, Haclel, 
Colorado State University, Fort Collins CO . 

10:00 Coffee Break 

10:JO FURTIIER 13c NHR· STUDIES ON SOLID FOSSIL FUELS, R. J. Pugmire, 
K. W, Zilm and D. H. Grant, University of Utah, Salt Lake City 
UT • . 

11:00 lJC NHR STUDIES OF SOLID PLANT MATERIALS, C. E. Maciel and V. J, 
Bartuska, Colorado State University, Fort Coll i ns CO. 

11:30 SOLIO STATE HIGII RESOLUTION 13c NHR STUDIES OF CELLULOSE, 
W. l. Earl and D. L. VanderHart, National Bureau of Standards, 
Washington, D.C. 

12:00 Lunch 

SESSION II - FUELS 

Tuesday Aftcrnoo~, July 31 - Francis P, Miknls, Presiding 

I: JO CAROOtl- I 3 SPECTRA-STRUCTURE CORRE LAT I OIIS FOR HYDROCAROONS, 
N. f . Ch,,n1herl.1in, Exxon Research & Engineering Co . , Baytown 
TX. 

2:00 

2:30 

3:00 

APPLICATI0:1 OF · flELAXATIOII RESOLUTION TO CARBOll-13 FT IIMR or 
FOSSIL fUCL FRACTIONS, H. Hr:ichoi r, Exxon Roscarch G Engineering 
Co,, Lindon IIJ . 

HIGII TEHPEHATIJP.( CARIIO ll-13 IIHR STUDIES OF POLYCYCLIC AROHATIC 
COMPOUNDS AllU CO/,L Pl'.OIIUCTS, 11. C. Or,rn, l. T. T,1ylor and 
T, Gla.ss, Vi rgirda Polytcchnlc~te, Blacksburg VA. 

Coffee Brc,ik 

3:J0 CIIAMCTERIZATION OF HETEROATOM COIITEIIT IN COAL
0

PRODUCT FRACTIONS 
BY F IIHR, L. T. Taylor, H. C, Dorn, P. ·Slervo and T, Glass, 
Vi rginia Polytechnic Institute, Blacks~urg VA. 

4:00 NHR EXAHINATIOII ·or FUELS AND FRACTIONS FRdH SHALE OIL, R. II. 
H,,zlett and J. Solash, llaval Research Laboratory, Washington, 
o.c. 

_) 

4:JO AVERAGE MOLECULAR STRUCTURE ANALYSIS Of COAL DERIVED LIQUID BY 
NMR SPECTROMETRY, D, H. Cantor, Phillips Petroleum Co., Bartlesville 
OK, 

N 
~ 
0:, 
I 
w 
en 



SESSION II I - BIOrOLYHERS 

~ Tuesc!~ornin~ , J ,,ly JI - - Hartin P.-Schweizer,-Presiding -

9:00 HIGH FIELD NHR STUDIES OF BIOLOGICAL SYSTEMS, E. Oldfield, 
University of Illinois, Urbana IL . 

9:30 HOBILITY Ill BIOPOLYHERS INVESTIGATED BY NHR RELAXATION, 
T. L. J~Mcs, University of California, San f1ar1cis co CA. 

10:00 Coffee Break 

10: 30 

11 :00 

11: 30 

12 : 00 

OL IGOtiUCLEOTIOE CONFORH/\TIOtL PHO~PHORUS•PROION AIID PROTON
PROTOII NUCLEAR OVERHAUSER EFrECTS, P . A. Hart, University of 
Wisconsin, Mad i son WI. 

l l)Cd I/M R INVESTIGATIOIIS OF CADHIUH COMPLE XES 111TH HODEL HETAL 
BINOIIIC SITES Ill KACROHOLECULES, J. R. Alger, T. Freedman, J. D. 
Otvos and I. H. Arrnita9e, Yale University, llcw ttaven CT . 

NHR STUDIES or HODEL BIOHEHORANES : STRUCTURE AIIO METAL ION 
BINDING, C. S. Springer, Jr., State University of New York, Stony 
Brook NY. 

Lunch 

Tuesday Afternoon, July 31 - Nicholas Hatwiyoff, Presiding 

1: 30 

2 : 00 

2: JO 

3:00 

3:30 

~ :00 

~:30 

PROTON WIR STUOIES OF HElAL OLCOHYCIN A
2 

COMPLEXES, E. Mooberry, 
J . Crrcnc ~nd R. l•?nkinski, North C~rol1na A & T State Univer
sity, Greensboro IIC. 

NHR STUOIES OF BLEOHYCltl BlllOIIIG TO NUCLEIC ACIDS, J. D. Glickson, 
T. T. ~.ikai, J. H. Riordan, J. H. Ceckle, Unive rsity of Alohama, 
Birmlo9h,1m AL, nnd D. J . Pat"I, Bell Telephone Labs, Hurray Hill 
NJ. 

23N., AIID 31 P llHi\ SHJOIF S or HET/\L ION BIIJDING TO PIIOSPIIATIOYL
SERIIH. VESICU:S, R. J . K1111 .,11<1, State Univ,•rsity of New York, 
Buff ,J!o NY, D . Pap.Jha ,, j opL>U lo!>, M. H,1n:moud,1h, J. Dt!nZ and S. 
Nlr, RM1<cll Park Memorial Institute, Buffalo NY. 

Coffee Br~.,k 

SOLVLIIT PROTON HA~IIETIC RELAXATION 1TUOIES OF CONCAN/\V/\LIN A: 
RELATION or CONFORHATIOII TO METAL ANO SACCl!ARIUE BINDING, 
~ f.!:.9~::!!.t-!J..!.., S. H. Kot~nig , 1£\M, Y,,rkto\•111 lll!ights NY, and 
C. f , B,,.,~r , Albert Einstein College of H"dicln~, Bronx NY. 

2,S·DICHLOR0-4-NITRO/\NISOLE, STUDIES OF SOLUTE CONCENTRATION 
UPON OOSERVEO NUCLEAR OVERHAUSER EFFECT, E. Mazzo!~ and S. W. 
Page, Food & Drug Ad111inlstration, llashln9ton, O.C. 

THE NITROGEN-IS NHR SPECTRA OF NO COMPLEXES, J. V. Dubraw$kl, 
R. O. Fclthan,, University of Ariz~na, Tucson AZ, and J . O. 
Gust, Arizona State University, Tempe AZ. 

( ) 

SESSION Ill - Continued 

llednesday Horning, Auqust l -_ .terry_l) , Glickson, Presiding ____ --~ 

9:00 ~1RP.Oll-l3 NHR STUDIES OF OIIIYDP.OFOLATE R(OUCTASE ENP.ICHEO 111TH 
C LABELED AHIIIO ACIDS,!~· Hatwiyoff, Los Alamos Scientific 

Labor a tori es, Los Alamos NM. 

9 : )0 CAROON-lJ IIHR STUDIES OF 13c LABELED TRAIISFER RNA, H. P. Sc;,.,eizer 
and II. 0. llami l 1, Jr . , Universl ty of Utah, Salt Lake City UT. 

10:00 Coffee Break 

10:JO TIIE STRUCTURE AIIO CONFOR!i/\TIOll OF DIDEOXYRIBOI.UCLEOS IOE 
HETIIYL PIIOSPHOIIATES, A IIMR STUDY, L. S. Kan, 0. Cheng, 

------- ----K,- Jayacaman ,._t ,_ S._ Hi l.le r: , E~_ Xi!.!19.,....,/. • ..'!'. '!!22.....!!!l d P .O . P. Ts 'o, 
John llopkins University, Baltimore HD. -------

c· 

11:00 NHR STUDIES OF PEPTIDE CONFORMATIONS THROUGH AMIDE HYDP.OGEII 
EXCll/ltlGE MEASU?.EM[IITS, II. R. Krishna, J. 0. GI ickson, 0 . H. 
Huang and G. Goldstein, University of Alabama, Bi rm i ngham AL. 

11:JO l)C ANO 2H IIHR STUDIES OF LABELED COLLAGEN IN SOLUTIOll AIIO THE 
SOLID STATE, 0. A. Torchia, L. II. Jelinski, and C. E. Sullivan, 
National Institutes of Health, Bethesda HO. 

12:00 Lunch 

Wednesday A f tcrr1oon, A11(}11s t I - Wins low C.Jughcy, Presiding 

I :30 

2:00 

2 : 30 

3:00 

3:30 

l . 
H NMR INVESTIG/\TIOII OF PIIOSPIIOPCPTIDES, 0 . Zicssow, lwan IL 

Stran5ki-lnstitut, University of Berlin, licrTin-;-Gcrmariy. 

HI Gt! RE SOL UT I 011 PHR STUD I ES OF PIIOSPIIOLI PIO STEROL IIHERl,CT I 0115, 
G. G. Hc[! '?~1.~, Univcrsi Ly of Pennsylvania, Ph i ladeiphia PA . 

1H, 2
11 AllO 170. RELAXATIOII STUDY OF MUSCLE IIATER, !!..:_~ 

and T. II. HcG,,ughy , Universi ly of Oklahorn ,1, llorno.1n Of •• 

Coffee Break 

1H NHR STUDIES OF ANTIBIOTICS IN PERDEUTER/\TEO LIPID BILAYERS, 
G. W. Felgcnson and P . R. Meers, Cornell University, Ithaca liY . 

4 :00 ' STRUCTURE OF S/\TRATOX I 115 F ANO G, HET ABOL I TES OF STACl!YBOTRYS 
ATR/\ : APPLICATION OF PROTON ANO CAReON-13 IIHR, E. H,11 zola, 
M, E. Stack, and R. H, Eppley, food & Drug Administration, 
Washington, D. C. · 

( ) 
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SESSION IV - POLYMERS 

WedncsdaL!!?..':.'!._i_n!I_, /luqust I - Samuel Kaplan, Presiding 

9:00 OXYGEN-17 NMR STUDIES OF MACROMOLECULES, 0. Flat, University 
of Illinois, Chicago IL. ---

9:30 NMR REL/IXATIOll MEASUREMENTS ON KACROMOLCCULES, N. Wade-Jardet2ky 
and 0 . Jordetzky, Stanford University, Stanford CA, 

10:00 Coffee Break 

10:30 INHRHAL MOTIONS ' IN COPOLYESTCRS COUT/IINING TEREPHTHALIC ACID, 
,~TANEDIOL, AZELAIC ACID, AUD ETHYLEllE GLYCOL AS STUDIED BY 

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

11:00 QUAIHITATIVE DETERMltlATIOI; OF RESIDUAL POLYVINYL ACETATE AtlO 
SODIUM ACETATE IN PI/A:rMR ltlTEGRATION, J . R. OeMember, 
Polaroid Corp., Cambridge HA. 

11:30 QUANTIT/ITIVE AtlALYSIS OF THE HICROSTRUCTURE ANO T/ICTICITY OF 
POLYBUTAOIE.NE BY 300 MH, PROTON NMR ANO 20 MHz CARBON-I3 NHR, 
O. H. Beebe and R. C. Hirst, Goodyear Tire & Rubber, Akron OH. 

12:00 Lunch 

Wednesday Afternoon, August I - Doniel Fiat, Presiding 

I: JO APPL! CAT I ON OF 13c IIMR TO URE/I FORMAL OE HYDE POL YHERS ANO TO 
ACET/IMIDE FORMALDEHYDE MOUEL COMPOUNDS OF UF POLYMERS, 
L. K. Woods and S. F. Longe, O.,ens-Corning · Fiberglass, 
Granville OH. 

2:00 PULSE NMR RELAXATION OF A POLYSTYREIIE-POLYETHYLENE OXIDE 
OIBLOCK COPOLYMER, ~2::•I'--1..!'!: and J. J. O'Hollcy, Xerox Corp., 
Wcbst~r Rcs~arch Center, ~cbstcr NY. 

2: 30 AN Nt\R STUDY OF TIIC POL YHER I ZAT I ON OF NORBORENE ENDCAPPEO 
POLYIHIDES, A. C. Wono ,,nd W. 11. Ritchey, Case Western Reserve 
Univcrsl LY, i:Tcvclari"<lOII. 

3:00 Coffee Break 

3:30 IIITERN/IL MOTION IN PERD[UTER,\TED POLYMERS OY 
2

H NMR, K. Seidman, 
J, HcK<"nnil, G, B, Savitsky and A. L . Bcyf'rl,•in, Clemson Uni
versity, Clemson SC. 

4:00 INVESTIG/ITION OF THE ASSIGNMENT OF 1HE 21 -90cm-l BAND IN POLY-
fUMRONITRILE: A MULTIPLE TECHNIC/IL APPROACH, K. L. Cal laher, 
J. G. Grasselll And 0, Berl~c, Sohlo, Cleveland OH. 

_) 
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POLITECNICO DI MILANO 
ISTITUTO DI CHIMICA 
20133 MILANO - Plazza I Leonardo da Vinci, 32 

Tel. 292.109 · 292.110 

April 17, 1979 

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

NH
2 

GROTJP STRUf TllRES IN SUBSTITUTED ANILINES BY LXNMR 

Dear - Barry, I 

Many thanks for your bleu remainder. We would like to report on a study of the 
NH

2 
group by NMR in nematic solv~nts carried out in collaboration with Prof. E.W. 

Randall (Queen Mary College, Lon~on) and Drs. F. Lelj and C.A. Veracini(University 
of Calabria and bf Pisa respecti~ely), 

The main pu~pose of the invkstigation was to stu~5 the conformation and the internal 
motion of the NHk group of p-N0

2
~ and p-Br-aniline[l- NJ (I and II resp,). The use 

of the enriched kamples, as well l as producing narrower lines, provides us with a 
larger number ofl dipolar couplings for the determinations of the molecular shrpes. 
The early difficulties experienc~d with this kind of molecules, namely broad H 
lines, were attributed to the qu1adrupole effect of the N-14 nucleus (1). We have 
found that althbugh the quadrupble effect of the N-14 nucleus is not negligible, the 

• I • I -
main reason for 11J.ne broadening is the effect of water catalyzed exchange of the 
NH2 hydrogens. Ip order to preveht proton exchange a small quantity of basic alumina 
or anhydrous Na2fo

3 
was added tol the solutions. The spectrum of the unenriched 

No . 1 . h . b . d 14N 1H . . d 1 . . 1 . p- 2-ani ine ex i i te no - interactions an . on y some small addi tiona line 
broaaening (10-2f Hz line-width) I compared with the enriched sample case (10 Hz). 

The internal motions, rotabion and N-inversion of the NH 2 group, together 
\!i tl: the reorien1tational motion 1of the whole molecule are fast enough to cause 
the rigid part off the molecule t 1o possess an effect:i.ve C symmetry. The geometry 
of these fixed parts differs lit11tle from other similar pff"¥nyl derivatives studied 
so far. · . 

For the internal motion of t ihe NH
2 

group we have as_sumed a model already used 
for I. R. and microwave studies, :which excludes all twisted conformations and which 
has only four eqluivalent conformers (one of which is shown in the figure), The 
NH

2 
_ int~rnal motiion was f?und to: be correlated with the reorientation motion; in 

fact this gave a better fit to bhe D .. values. 

The results lfor the geometr~cal ~~alysis are reported in the Table for the best 
fit N-H distance. Since the numlier of unknowns and of D

1
. values is the same 

an "exact solut~on" with zero r,lm,s. error has been obtaiJed. Assuming slightly diffe
rent values for lthe N-H bond lenght all structural parameters change. Despite this 
interdependence of the structurll parameters, we have applied vibrational corrections 
to our data in order to assess tiheir effect on the derived geometries and motional 
constants, It iJ clear that both I and II are non planar in solution just as I 
. l . I • 1 d F · 1· d · 1· 1 is non p anar in the solid state, an p- -ani ine an ani ine are non p anar 
in the gas phas~. Moreover it aP,pears that the order for cp with respect to the 
substituent R is: 

(1) P. DIEHL, Pure Appl. Chem. 3Q. ' , 111, (1972). 

-I 
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2 

R--
~~~--

GEOMETRICAL PARAMETERS FOR THE NH 2 
GROUP IN p-N0

2
-(I) AND p-Br-ANILINE[1- 15N](II).a,b 

WITHOUT VIBRATIONAL CORRECTIONS 
0 

rN_H(A) e 'P s yz 

I 0.985 118.6 20.4 -0.1445 

II 0.970 118.2 28.8 -0.0745 

p-F-aniline 1.ooc 111. 86 46.36 

Aniline 1.ooc 113. 26 37.65 

WITH VIBRATIONAL CORRECTIONS 

II 

1.051 + 0.027 101.4 + 0.1 33.4 + 0.1 

1.038 + 0.056 102.3 .+ 0.1 40.2 + 0.1 

-0.0603 

-0.0146 

r.m.s. 

0.0 

0.0 

0.03 

0.02 

Method 

LXNMR 

LXNMR 

MW 

MW 

LXNMR 

LXNHR 

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

b o 
The LXNMR parameters are scaled to the reference distance r

56
=4.30 A. 

c Assumed. 

which is precisely the O!;:der expected from the mesomeri(effects of the substituents 
as assumed by the TaftO"R values which are (in the same substituent order): 

+0.46 0.0 -0.19 -0.45 

Sincerely yours 

Rosanna Mondelli 





I♦ 

(\ 

National Research Council 
Canada 

Conseil national de recherches 
Canada 

Division of Chemistry Division de chimie 

Professor B. L. Shapiro 
Department of Chemistry 
'l'exas A & M University 
College Station, Texas 77843 
U.S.A. 

Dear Barry: 
HELP 

April 17, 1979 

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

spectra are calculated(l) for the skeleton 
parameters 

<Si = -66.8 J1 2 = 44.2 

" -56.4 J1 736.9 02 = 3 = 
03 = -132 J2 3 = 825.9 

F2 
F2 P4 with 

P3 

F1 F2 
F2 
J2 It = 122.9 

J3 4 = 946.9 

The fit is excellent except that I cannot find any signal from P4 ! 

Can any of your readers suggest a way of fitting the observed spectra 
without invoking unobserved resonances? A second, sirrdlar, case is 
an intermediate observed earlier in the reaction sequence. Figures 3 
and 4 show its fluorine and phosphorus spectra. Theoretical spectra 

F3 

(1) 
are calculated for the skeleton 

F 2 r----+-----. p 5 

with parameters 

F1 
A 

F2 

01 = -64.2 J1 2 = 50.1 J2 3 = 32. 7 J4 5 = 831.5 
02 = -55.6 J1 3 -- 67.0 J2 =739.0 4 

o3 = -44.3 J1 It = 846.8 J2 5 = 91.1 

01.t = -157 J1 5 = 114.0 J3 4 =694.9 

Again no resonance of Ps is found. 

Sincerely yours, 

s. Brownstein 

(1) 
Calculations were done with the program NUMARIT kindly supplied 
by Prof. J. Martin, u. of Alberta, in advance of its publication. 

248-42 
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I 
GRIFFITH ! UNIVERSITY 

N~tban, Brisbane, QueeJsiand, 4111. Telephone (07) 275 7111. Telegrams Unigriff Brisbane 

s Jhool of Science 
Ch:1irn1110: Dr. D. M. Doddrell 
I 

18th April, 1979. 

Pl of. B.L. Shapiro, 
okpartment of Chemistry, 
Tkxas A and M Uni ~ersity, 
Cbllege Station, 1 

T~XAS. 77843. uls.A. 

Rl'I": DMD:KW 

obar Prof. Shapirb, 

Field Dep~ndence of Chemical-Shifts - Experimental 
[ Measurements 

Thank you for your reminder. It is not appreciated1' 2 by most 
wbrkers in nmr sp:ectroscopy that the assumed linearity 
sf reening with applied field is an approximation - the 
shielding should be written : 

of nuclear 
total magnetic 

Recently, 2 we gave a theoretical expression for T based on fourth

°l'der perturbatior theory and paramagnetic curre~ts. 

We have recently3
1 measured what we believe to be the first field dependent 

I sg -
cremical shift oi the Co resonances in Co(AcAc) 3 _and Co(NH 3 ) 6Cl 3 

between field strengths of 2.lT and 0.34T. We have also checked the 

i/;nearity of the llresonance frequency vi~sus applied field for 23 N in 
NaCl, 7 Li in LiCl, 27Al in A1Cl 3 , and Mn in KMn0 4 • The attached table 

~jts out the res ~lts of our frequency measurements with field. 

Yours sincerely, I 

·µttlfl~u 
d. M. Doddrel l I · 
I 
l. 
I 

2. 
I 

N.F. Ramsey l Phys. Rev. A, l, 1320 (1970). 
I ~ . 

D.M. Doddrell, D.T. Pegg & M.R. Bendall, Aust. 
I 

1.a n n _ ·- ..J _ , ., ___ ..J n •• n_ ..J _. ___ , , 

J. Chem. ~ 3 2 , l ( l 9 7 9 ) ~ 

-------., 
I 

\____,,,, 



) ·. -) e 1 ) 
Results 

Temperature Width of Field de~endence of chemical shift 

Compound a 
Frequency Temperature, dependence resonance No. of Di fferenceb , Standard 

at 2. lT, Hz K of chemical at half 
shift, HzK-1 height, Hz me as uremen ts Hz dev-i at ion 

*NaCl 23,805,750 300 0. l 7 4 0.9 

*Li Cl 34, -975,992 300 0.3 0.3 4 -1.0 

*AlCl3 23,'150,228 300 0.3 l6 3· 0.4 

K*MnO :. 22,309,469· 3-1 3 2.6 5 4 0. l 

K3*Co(CN) 5 21,353,907 313 29·.4 3 4· 0.6 

*Co( l 5NH 3h Cl 3 21,528·,438 313 32.0 zgc 4, 6.7 

*Co(AcAc) 3 
d 2l ,62 f ,896 313 , 6l.4 96 6 7.3 

*Nucleus studied. 

::. A half-saturated solution of ,:'.\1C~ 3 in H20 and a saturated solution of *Co(AcAc) 3. in CHC1 3 v1as used. All others were 

saturated solutions in H20. 

0 Difference = ( frequency at high fi e.ld ) - low fteld) x ( 1H ffequency at hi6h field) 
lH frequency at low field ~-

c line-broadening due to 1H- 59 Co coupling occurs. Line-width of proton decoupled spectrum is l0Hz. 

~ 

~ Cobalt acetylacetona t e. 

Hz 

0. 6. 

l . l 

2.6 

0.6 

0. 7-' 

2.2 

3.9 

N 
.i:, 
(X 
I 

.i:, 
0-
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UNIVERSIT.AT DES SAARLANDES 

I 

Fachbereich 14 - Organische Chemie 

Profess~r Dr. H. Durr 

Herrn I 

Professor Dr. B. L. S~apiro 
I 

Departm~nt of Chemist ~y 

Texas A and M Univers ~ty 

College / Station 

Texas 77843 

USA 

I 

Dear Professor Shapird ! 
I 

I 

66 Saarbrucken, den 18.4.1979 
Telefon: (0681) 302.3409 

Con , ormational analysis by the R method 

Five-membered rings e Jg. cyclopentanone possess several half-chair con

formatibns which inteJ convert rapidly. 1) We have been interested in the . 

250 MHz! 1H-NMR . spectr~m of the butanesul tam-(2.4) J and determined the 

coupling constants by jfirst order analysis. The data are given in table 1. 

I 
I 

I 
Table 1: Chemical shi, ts band coupling constants [HzI 

~3 I H4 -H 
H:1 I 1-f' 
. i I 
Pr'" , ~O 1 

"S"' 12, // 

H 0 

I 0 I 2J 3J 

H1 
I 

. 1 1.40 position of H position of H 

H2 I 3.14 33' -13.0 12 6.8 •, 

H3 :1 2.57 44' -11.0 23 7.5 •' 

H31: 2.13 I 23 1 a.a 
H4 :! 3.35 34 5.2 
H4 I: 3.34 34 1 6.9 

N-H I 4.2 314 8.4 

·1 3141 7.3 
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Assuming that J exists also as mixture of rapidly interc□nverting half

chair enanti□mers having a trigonal symmetry, we can also use Lipnick 1 s 

equation (1) for determing the torsional angles ,E1 from the coupling J 1) 

(1) 
R = 

J +.rans 

J . 
ClS 

= 
cos 2 (12□0 + .E1) + cos2 (12□0 -~) 

2 cos2,E1 

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 

S C-2 C-3 

C-2 C-3 C-4 

N C-4 C-3 . 

bond 

C-3-C-4 

C-4 - N 

C-2-C-3 

The angles are in agreement 

chair (48.2° found by Pitzer 
D (46.3 reported by Altona et 

R 

0.852 

1.327 

1.058 

,E1 

41. 85° 

50.15° 

46. □ 6° 

with the theoretical value for the half

and Donath 2)) and the experimental value 
3) 

al. from a study of a ring D geometry in 

a series of steroids)and agree with the results obtained for cycl□-

pentanone 1;Lambert et al. 4) observed similar torsional angles for 

tetrahydrothiophene, cycl□pentanone and pyrrolidine by the same method. 

Dur conclusions for the angles therefore seem to be of the right order. 

References 

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

2) K.S. Pitzer and W.E. Donath, J. Am. Chem. Soc • .§.1, 3213 (1959). 

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

4) J.Be Lambert, J.J. Papay, S.A. Khan, K.A. Kappauf and S. Magyar, 

J. Am. Chem. Soc. 96, 6112 (1974). 

Yours sincerely 

Prof. Dr. H. Durr Dipl.-Chem. K ..- H. Albert 
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBLIC HEAL TH SERVICE 

Buildin~ 2, Room B2-08 

Dr. Bl Shapiro 
Chemi~try Department 
Texas A&M University 

NATIONAL INSTITUTES OF HEAL TH 

BETHESDA, MARYLAND 20014 

April 23, 1979 

College Station, Texas 77843 

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

Dear Barry: 

Altho!gh deuterium NMR has been extensively used as a probe for mobility 
in me~brane systems (1), and to _a lesser extent in peptides (2), there 
are n6 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-
1 . I 1· app1ng 1nes. 

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
pendihg 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 
indic1te 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 1H NMR because of para
magnetic relaxation due to trace metal ion impurities (5). Imidazole 
itself shows a titration curve of deuterium T1 (as well as chemical 
shift~ which probably results from q change in the quadrupole coupling 
constknt 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, 

--.>c:>..V\. 

Jan B. ack So Cohen 
Developmenta armacology Branch 
National Ins · ute of Child 

JBW:e11l 

Refs .I 
Health and Human Development 

(1) 

(2) 

(3) 

H. H. Mantsch, H. Saito and J. C. P. Smith, Prog. Nucl. Mag. Res. 
j Spec. 11, 211 (1977). · 
J. A. Glasel, V. J. Hruby, J. F. McKelvy and A. F. Spatola, J__u 
I Mol. Biol. ]!}_, 555 (1973). 
O. Oster, G. W. Neireiter, A.O. Clouse and F. R. N. Gurd, J. 

Biol. Chem. 250, 7990 (1975). 
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(5) 

H. Shindo, J. S. Cohen and J. A. Rupley, Biochemistry 16, 3879 
I (1977). 

R. E. Wasylishen and J. S. Cohen, J. Amer. Chem. Soc. -22_, 2480 
(1977). 
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CONTINUED FROM P. 248-52 

Image transversale d'une queue de rat (Diametre de 1 1 ordre de 

5 mm). La densite 

semJ nt de 1 1 image 

doi J correspondre 

en protons est d'autant plus faible que le noircis

est plus eleve. On distingue une region sombre qui 

aux vertebres caudales. 

CONTINUED FROM P. 248-53 
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UNIVERSITE CLAUDE BERNARD, LYON I 

LABORATOil~E DE SPECTROSCOPIE ET DE LUMINESCENCE 

n •43, Bd DU 11 NOVEMBRE 1918 
69621 VILLBURBANNl! - FRANCE 

TllL (78) ,2.01.04 

"Spin-mapping" , utilisation de la methode de retroprojection 

de profils. 

Cher Monsieur Shapiro, 

Tout le monde connatt actuellement 1 1 interet porte aux methodes 

d 1 imagerie de spin par R.M.N. et notre venerable HA 100 n 1 a pas echappe 

a ce genre de t~che. 

Les premieres experiences que nous avons effectuees l'ont ete en 

mode c.w. Des images d 1 objets allonges (distribution des spins indep·en

dante de la coordonnee y) ont pu etre obtenues par retroprojection des 

profils de raie enregistrees pour differentes orientations de l 'echantil

lon dans le champ directeur B. Ces profils sont digitalises, en 64 ou 
0 

128 points, traites a 1 1 aide d 1un ordinateur Philips M 850 et les images 

presentees sur un moniteur T.V. couleur. 

Les methodes numeriques de reconstruction employees sont l'A.R.T. 

(algebraic reconstruction technique) et la B.P.F.P. (Back projections 

of filtered projection) cette seconde technique donnant des resultats 

a notre avis plus probants. 

Les experiences preliminaires portent sur des echantillons fabriques 

a 1 1 aide de tubes a microhematocri tes (1 rrnn de diametre) con tenant de 

1 1eau. Nous avons etudie 1 1 influence du temps de relaxation (par adjonc

tion de substances paramagnetiques), de la puissance R.F. appliquee, ou 

du debit de liquide a travers ces tubes. 

Enfin un rat cooperatif a accepte de bien vouloir introduire sa 

queue dans l'insert. Nous en avons profite pour faire une tomograp~ie 

de 1 1 appendice naturel de cet animal. Veuillez trouver cette image 

jointe a notre contribution un peu tardive - nous nous en excusons - au 

TJ\MU NMR News Let tc rs • 

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

meilleurs. 

J. DELMAU, A. BONMARTIN*, A. BRIGUET, J.C. DUPU\N, C. LAPRAY, J.J. MALLET* , 

M. MEHIER*. * Laboratoire de Biophysique, Faculte de Medecine, 69008, LYON 

CONTINUED IN MIDDLE OF P. 248-51 
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UNITED STATES ENVIRONMENTAL PROTE CTION AGENCY 
H EAL r H EFFEC r s RESEAHCH LAl1OH/\ rn11Y 

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

FffSEAF!C H rn l A NG I. F l'Anl< 
NUil 111 1; /\H OI 11\JA :J //I I 

April 27, 1979 

Dear/ Barry: 

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

I For a long time, we have been thinking of ways to use our high 
speed Tektronix 4014 graphics terminal rather than the slower Silent 
700 ~erminal to talk with the NIC-80 minicomputer . Both the NIC-80 
Nicolet computer system and the Tektronix 4014 use an ASCII character 
set ( or code transmission, but they are incompatible in standard 
form. A little experimentation showed that the 4014 uses a standard 
7 bi:t 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 1terminal 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 auxiljary 
console so that the main axis of the scope was on the x-axis and 
per~endicular to they and z axes of the magnet. The 4014 operates 
per~ectly in this orientation. · 

We now enjoy communications at 2400 baud compared to our old 
1/0 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 



Prof. Dr. R. Kosfeld 
Physikalische Chemie 
Universitat Duisburg 

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

TX 77843 USA 

Magnetic Resonance Meeting at Steinhagen/ Germany 

Dear Barry, 

248-:54 
D-4100 Duisburg, 24.04.1979 
BismarckstraBe 90 
Telefon: 0203/392319/320 

the first meeting of the "Fachgruppe Magnetische Resonanzspektroskopie 11 

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 Va,rus have been destroyed by those furious old 
Germans. This, however, should not b~ the fate of the NMR group. 
Steinhagen is known for the famous 11 Steinhager 11 and the very delicious 
IIWestfalischer Schinken 11

• 

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 

Q;kJv 
(R. Kosfeld) 
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Yale uJiversity New Haven , Connectimt 06520 

I 

DEPARTMENT OF CHEMISTRY 

Sterling Chemistry Laboratory 

22 5 Prospect Street 

203-432-4520 

Box I 90 I A-Yale Ste1tion 

April 23, 1979 

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

I 
SUBJECT: /11 Simulati on of Exchange Broadened Spectra 11 

Dear Barry: 

Compu)ter 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 L 
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. j · 

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 novelj kinetic experiments which have no direct frequency domain analogs and have 
to be simulated in this fashion. 

A de~sity matrix treatment provides directly time derivative expressions for 
the behav~or 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 a~ illustration, we include experimeny§l 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 



Professor Bernard L. Shapiro April 23, 1979 248-56 

exchange mechanism and the spectrum at 188 MHz predicted on the basis of the field 
dependence of the chemical shift difference. Agreement with experiment is reasonable. 

1813 MHZ 

85 MHZ 

.. 

1000 HZ 

Sincerely, · 

(.C~7///~ · -_ tf 
7/1t//1e~l~c1,.--. ... d 

( ,l. 11. Pr<.-- ; 1.<•q;i rd 

a I l, _,6 ;u rl-C~ .. 

A.K. Spencer 

9-tL-,,-, '7 n Ch.~ 
I.M. Armitage : 
Southern New England High 
Field NMR Facility 

/88 MHZ 

8~ MHZ 

/000 HZ 
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I 
COMMITTEE E-13 
ON I 

MOLECULAR I 

SPECTROSCOPY 
ASTM, 1916 Race St., Phlladelphla, PA 19103 (215) 299-5400 

Chairman , CLARA D. !CRAVER, Chemir Labs., 761 West Kirkham Rd., Glendale, Ma. 63122 (314-962-6704) 

Vice-Chairman , H. L. 
1

HOOVER, Corning Glass Works, Research Lab. SP-FR-4, Corning, N .Y. 14830 (607-974-3168) 

Secretary, CONCETTA PARALUSZ, Johnson & Johnson , Permacel Div., Roule 1, North Brunswick, N.J. 08902 (201 -524-5633) 

Staff Manager, JANET SCHROEDER (215-299-5529) 

I 

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

I 
Dear Barry: 

Dr. Rolf B. Johannesen 
National Bureau of Standards 
A329 Materials Building 
Washington, D. C. 20234 

I I enclose a copy of the new part 7 (only) of ASTM Standard E386 (NMR). 
The enclosure is taken from a manuscript copy, but the version to be 
published by ASTM later this year should be identical. Copies of the 
complete E386-78, including part 7 as given here, may be obtained after 
publication from ASTM, 1916 Race Street, Philadelphia, PA 19103. 

Yours very truly, 
I 

( <'1) co ' 
·,'( ~'1, 

Rollf B. Johannesen, Chairman 
ASTM Committee E 13.07 

~::inrl::mis fnr M::it~ri::ils. Pmdur.ts. Svstems & Services 

----... 



' ) 

l'IAY 8, 19-78 . 

Revision of ASTM E 386-76 EJ,.T.ltf F' 6 G 'ii, /'l 1'1 

The folfowing material is to b e inserted as a new section I
Existing section l and all paragraph mcr.ibe r s therein ar.e to be 

.renucbered as sec tion ~-. 

7. Recorr.-:,ended Practice for Si,-nal-to-Xoise Determination in Fourier 

Transforr.1 ·1-:-!R 

7.1 General - This : section gives the recommended practice for 

signal- t o- noise ratio (S/~ ) determination in three spec ific situations: 

(a) proton single pulse mode; . (b.) carbon-13 single pulse mode; (c ) 

carbon-13 oultiple pul se mode. (Note 1 . ) 

7. 2 · Pro ton Single Pulse ~!ode 

7. 2 .1 Sar.tple - Dilute ethylbenzene in CDC1
3 

7.2.2 Measurement - Proton signal- to-noise ratio is measu r ed 

using a single pulse of ·RF power applied to a _dilute so l ution o f 

ethylbenzene in CD_c1
3

, 1-i th · the spectrometer lo cked to the deu t erium 

sisr:a l of the · solvent.. Choose 't he concentration of ethylbenzene 

ep;,ropriate t o the sensitiv i ty o f .the ins t rument under t es.t, such t hat 

thi! S/X as rr.easured on the methylene quartet is :'.:._ 25: 1. State the 

d~ter:::ined S/!, as "equivalent one pcercent ethyl ben zene sensitivity'.'. 

C::!'ry out the c,easurenen t using the followi ng conditions: 
1 

Spectrd Wi dth 0-10 ppt:1 (cSriis = 0 ppm) 

Data Acquisition Time . 

Flip Angle 

Analog Filter . 

De t ection Method 

Equilibration Delay 

:::,_ 0 .4 sec 

9.0° 

Appropriate for method o f detect i on 

~pec ify (e.g. , single phase, SSB, QPD) 

60 sec 

Follo:.iog the data 2cquisHion roul ti ply the data by a decaying 

cx;,or,er:tial function of the for·m· c - t/A, where A is equivalent to· a 

T'l CC':1tri.bution . A may be expressed as a tim(! constant in units of 

secor,ds, or, altern::i t ively, the line broadening ( LB) resul t ing .f rom 

the <'xron<'ntial !!lultiplicatioo may be exp ressed in un i t s o f Hz. Fo r 

the c e::isur~rn~nt, A= o.j or LB= 1 Hz . Perform n o data smoothing after 

) J 

- 2 -

tr.::insforwation. Pln t t lu~ res ult) ng absorption r.h1de spec tru1:i over the 

full 0- 10 ppr.t. :•!c2surc• S/~ on a plot CX?,111s'io11 coverinc the range' 

2-6 ppm , in ;,•!lich the r.,cthylenc quartet is pl'otted to fill the chart 

paper as .closely as practical. Use sufficient vertical nmplitudc to 

obtain a p eak-to-peak noise mc.:isarement grc::iter than 2 Cifi . Measure 

peak-to-peak noj sc over the, t,-6 ppm re gl.on on the same trace or calcu

late rms noise by comp uter (sec ~,ole 2). The S/ll. i s th e n calculated 

on the strongest l ine in the quar tet as 

[(Signal Intensity)/(Pea~-to-Peak ~oise)] x 2.5 
See Figure 1. 

S/N 

7 . 7..3 .Qj.~c11~sio2 - '.i'he one percent et liy lbenzenc S/':< 

J:Je.:sur.:,i:-,ent is a widely-used _nethod for \1 S/N both inc:•! and FT ,~·JR . 
Al though pre s enting few difficulties in CW work ; the t ypical samples 

used in FT 1'1-!R do present some proble,:,.s 1-:hich 1-:e hope to avoid using 

the . above procedure. 

l. TI1e one percent conccntration traditionally 

_erspioycd generates a very high S/N on :::odern FT spectrometers, partic

· ularly at very high magnetic field strengths. 

2 . T~S is usually present in standard samples at the 

one percent le·,el. This causes a very strong signal which can Jcad 

to an erroneous· S/N ~easurecent . 

3 . The variety of san? l e t1..:::,e sizes and S/:, \·a lues 

has cade it inconve~icnt to use a uniforn concentration . 

The solution(s) should be c1ade up by volur::e co ::i;,os ition :it ~5 °C 

using_ good volu1cetric prnctice. Su gg<2 stcd solutions: 

if Et h?1bcnzene (7.) 

1 3 . 0 

2 1.0 

3 1. 0 

4 0.33 

5 0.10 

6 0.033 

7 0 . 010 

The TNS i s add,;d for a rc-forence m:icerial. 

T:·!S ( ,'.) 

0.3 

0.1 

1.0 (also va l.u ,.1b lc '"" CW 

TNS-lo·ck0d <'PL'<' r r,,::i,, t,'r5) 

0.03 

0.01 

0.003 

0 .00 1 N 
-i:::. 
00 
I 

<.J1 
00 
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7 .3.1 Sa::,;,le - 60;; C: 0D6 (>98 ato:n % D), 40% .E,-dioxane 

7.3.2 · ~:ensure~cnt - ~!c3sure carb~n-13 sigrtalTto-~oise ratio 

on the hen::ene c2rbc·n sisna-1 in a ~elution of 60 ~; perdeutcrobe!lzene--

40% r-clioxa11c, t:ith the spcctro~eter locked to the deuteriu~ in the 

r~a 1:11~1c!, usitl ~ the ::'olicwi:ig c.J:1ditions: 
.c13 

0-200 ppm (oI>1S -Spectr .1 i :,-·it:th 

D~t3 Acquisitic~ Ti~e 

Fl!;, · An gle 

Analog Fi.leer 

Dctecti L1 .1 :~c>.thod 

Equilibration Delay 

Decoupic.r 

> 0.4 sec. 

90° 

0 ppm) 

Appropriate for method of detection 

Specify (e.g., single phase, SSB, QPD) 

300 sec. 

Off 

Followjng the d~ca acs~isitio~ multiply the data by a decaying exponen
~ . . 1 f . - h ~ - t /A h A tia unction ot t , e ..1..or::i e , w .ere is equivalent toAT 2 contribution, 

A may be expressed ~s a time constant in units of seconds, or, alter-

natively, ~he line broadening (LB) resulting from exponential 

multiplication cay be eiq>ressed in units of Hz. For the r:-,easurement, 

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 c6o6 triplet to fill tbe vertical 

ranp,:, o[ the chart paper as closely as practical. Use sufficient 

v~1·tlcal amplitude to obtain a peak-to-peak noise measurement greater 

th:111 7. cm. Signal-to-noise ·isl to be measured ;:is 

[(Average Triplet In~ensity)/(Peak-to-Peak Noise)] ·x2.S = S/N 

M":i: ;urc the peak-to-peak noise between the c
6
o6 and dioxane triplets, 

,:p,• c .i ric:illy between and inclus ive of SO :ind 120 ppm on the 
13c 

~l1<'111i.c.1l shift sc;:ile, or cal.cnlate rms noise by c.or,iputer (see Note 2). 

!il~e Figure 2. 

7 .3. 3 Ch3r,,cteristic,; of th P PrE.r.n ,«,d St,mdard 

1. The S/N of the c
6
o

6 
triplet is •lm.i enough to permit 

a plot from which both signal' and noise may be me3sured. For a full 

scale vrrtical display of the c6a6 triplet the pc:ik-to-peak noise 

nmplitude should b" adeqnately r:,easured ilnd havr, two sir,nificant figures. 

( 1 
/ 

' ~} 

have to be blown up to at least 2 c:n peak-to-peak in a se;,ar:i t e trace 

of the same transforced data.) 

2. The c
6
n

6 
t!Ciplet has line\,idth of .",!, Hz c;ndcr 

these conditions, rcasonab]_y ind~ p~nrient of magnet resolution, per-

mitting easy tune. up ar:d s:-;i,'111 'v4 ~ data table for the c03sur e;:1cnt. 

3. Th0 c0 i\; S ! ~i can • bl.! r.1e.'.1snrc<l in the pres e !lc e of 

or absence of. high pc .. :er prot0:1 d..::cou p ling fa.cilit3tine servicing 

diagnostic procedures. It is particularly valuable in diagnosing 

decoupler-causad noise contributions. 

4. The broad lines of the c
6
o

6 
result from. long-

range 
13c-2

H coupling and thus the linewidth is not field-dependent. 

S. c6o6 h2s no n~clear Overbauser enhancement (XOE). 

6. The reference :aterial is widely available and 
? 

can serve as an internal -H .lock. 

7. The c6o6 S/11 is independent of applied lock pm,er 

in normal locking power r;;.nge up to and beyond saturatfon of the 

deuterium signal. 

8. The c6D6 S/N is temperature independent over 

normal working temperatures. 

9. The dioxane serves several purposes: read y 

refe~ence to prior data; a conveniently short T
1 

(< 10 sec) ; under 

decoupled conditionsit possesses a strong signal serving for yP.
1

/2 TT 

measurement via a 90° pulse determination; under off-resonance conditions 
. 13 1 . · 

its residual ~- H coupling can serve to measure ~l
2

/2TT; the decoupled 

singlet can be used to me asure resolution in terms of full lincwidth 

at half-hei.ght, also line shape and spi.nning sidebands: under coupled 

conditions and longer a~quisi.tion times it can provide a coupled 

spc>ctrur., with lon1',-rangc couplings. The strong signal available frori 

decoupled diox:ine permits facile tests of decoupler gating through 

measurement of the NOE via· "Suppressed Overhauser" gatinr; schemes 

vs use of coupled dioxanc as the base point for calculating the NOE. 

The short T
1 

of dioxane .allows rolltine check of automatic T
1 

programs. 

and calculations. 
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7.3.4 Di~ c--. ,ssi 0-:i_ - The proposed r:ieasurement, is possible and 

convenient on nny i:: ;:, ,'er:1 FT inst:n10:.:,nt. The method insures that the 

r:.G:,iraum avnilable s;x is obtained, thus preve nting· confusion in 

parameter choice, particularly in the case of the exponential weighting. 

A new · standard is nc ~es sar y in ~iew of the difficulty in widespread 

reliable use of cha ~J ?Cr~0nt ethylbenzene sample previously used . The 

natural linewidl:1s o: t~.e · e thylbenzcne lines are less than 0 . 1 1lz 

rcquirinf; c:-:uc ti~g fie ld _b0::10genei ty to _obtain r.:axirnum resolu~ion. 

TI ,e narro~ lines als o dc=and long data acqtiisition times in -each FID 
. ___ -. \ 

:0 ~qua tely L::efin e th~ H:ies, Since cthy l ben zen e S/N is measured 

on a decoupled protonaced · carb6n signal
1
dccriupler power, 6odulation 

efficiency and o ffse t are all factors in cetern ining S/N. The S/N 

for ~.:,st spect ror.,e ter!, is > 100: 1 for . 90 perce n t ethylbenzene making 

noiEe r:ieasuiem~nts t~e ~ricary factor in the derived S/N. 

Dio:-:ane !"1as been prop o sed for the S/!~ sample but it 

~.as sorr.e serious dra,rbacks in additio:i. to sc,veral advantages shared 

'-"~ti1 deuterobenzene. Its T
1 

is _ dipole-dipole do:::inated and has full 

::::i:=: in the decoupled ezperirnent. It is easily possible to have residual 

:;c::: _i:i. a ~~ spectrum by not waiting long enough for the NOE to 

tecay away prior to th~ sampling pulse. Although deuterobenzene has 

:.::e co:::::,on requirement of sufficient equilibration delay the error is 

:sl:-:.::·.-s on the side of lowe r S/tr, whereas dioxane 's apparent S/N can 

ce t!p to a factor of tl,ree great~r thG:1 that assu!!led by sis:ple inspection 

cf t h~ spcctn.a~. Thi ~ ;;.c::kcs co~p~rison of intrinsic S/N susceptible 

co .c!·ror. The. addition of diox:.cne to cl.e 40 pe rc c; nt level provides 

.:::.1 t he advant ases li s tc:d ahove f or routine tcr.ing u;:, and quick S/ N 

cr.ec;:::.q;, while the c
6
o

6 
p C'rmits an abso lute c:eosurec:,;,nt. The other 

:::.:j o r dis..1dv~ntagc o·f c.lio:-:.ane is the dcpe nC~Gce of the character of 

t!:e spectrum on ac_qui ,; ition time and weight:in£ function. If nore than 

J.5 sec acqui,;itfon 1.s u,- ed with a less se,·ere 1.-ei<;htin1; function than 

G~cve, the fine slructurc from the long-r~n f~ ~oupling becomes 

,·~sible. w:dle no problem for the e:-:p -.:! ri~nccd sr12ctroscopist, this 

..:.:1;~ be and has bee n (:onfus1ng to incxper i c ncC!d use- rs. 

) ) 
- 6 -

In summary, the abOVl' sample for $/N measurement '" 

reco:nncnded p:irticuL1rly 1-:hcn comparing i :i,,t r11:c,·nts in di f fr•rl'11t: 

-laboratories. For. use within a laborator y by ki1,l\dc•ll<',• ' .1hlc· opc,i·.11or:1, 

ethylbenzene still offers a ·practical s;implc for ,;inui'I l ,111 ,·ous 

checking of S/N, resolution and decoupli nr, e [ fidcncy . The adopti.011 

of an intrinsic S/N sar.,ple such as that described above, al ,: n Identifies 

the need for scp.:1rate measurement of resolution and yn2/2·n to more 
. . _ f 13 

completely charnct erize the pcr t on:;,1ncc o an FT spectrome ter_ on . C. 

In addition, this measurcm6nt is u:idcrstood to measure only intrinsic 

sensitivity and not t~e sensitivity of a time-avefoged spectrum on a 

11 rciu tine 11 sump le. 

7 .4 ·Carbnn-13 Hultinle Pulse !-lode 

7. 4 .1. Saraple - . 0 .1 ~ Sucrose in D20 equilibrated with toluene. 

Dissolve 3.423 g of sucrose (stored at a relative humidity of 50 percent 

or less; NilS SR:-! sucrose is satisfactory) in about 90 cc of D2O in 
. . c,.t 

a 100 cc volunetric flask, then dilute to the mark Rf 25 °C with D20 

after all the sucrose is dissolved. Add 0.05 ml toluene as a 

preservative . 

7 .4.2 Heasurencnt - Carry out ·the measurement in the 

multiple-pulsed mode locked to the internal D20 using the following 

conditions: 

Spectral l./idth 

Data Acquisition Time · 

Flip Angle 

Analog Filte.r 

Detection Method 

Pulse Repetition Rate 
1

H Deco:.iplcr 
111 Decoupler Frequency 

¾J Decoupler }!odula tion 
aode 

1u Decoupler Modulation 
Frequency 

Number of Transients 

Operating Temperature 

· 13 _ 
0-200 ppm (oCTi-lS = 0 ppm) 

~ 0.4 sec 

go• 

Appropriate for method of detection 

Specify (e.g., sinBle phase, SSB, QPD) 

1 pulse per ·second 

Broadband 

Centered at S ± 1 ppm in the 
1H 

111 -
spectrum (l\t-!S = 0) 

Specify (e.g., noise, square wave, etc.) 

Specify 

t,000 for 5 mm sample size 

1000 for 10-12 mm samp·le size 

100 for> 12 mm sample size 

SpQCify 

N 
+=
(X) 
I 

O'l 
0 



- 7 -

- 8 -Follo~ing the d3ta ncqu l sition cwltiply the dati by a decayinc 
-- ----- --- -c'-\ --.- . ev~------ --- -----~------

exponential function of the for;;, e ' · , where A i.s equivalent to T? 
(\ -

contribution. A nay be· e:,.--pre,;sc<l as a ti:c-:e const.1nt in units of 

seconds, or, altern.:l'tivcly, the line broadening (LB) resulting from 

the exponential ;;iulciplication cay be expressed in units of Hi. 
For the r:ieasurer.:ent ,\ = O. 3 or LB = 1.0 !-iz. Perfor:n no data sr.:oothing 

.iLLer tr.:msfor=tl.on. Plot the resulting absorption r::o ,:e spectru:n 

over the full 200 pp:n che:nical shift range. Plot the spectrum to 

fill the vertical r.:mge of the chart paper as closely as practical. 

Measui·e the peal.:-to-penk noise be t 1,een 120 and 140 pp.:i of the spectral 

windo:-, or calcul.:ite rms noise by co.:iputer (see Note 2). For those 

spcctro..:eters 1,ith very. high se;1sitivity, noise may have to be blown 
(V 

up at least 2 era peak-to-peak in a separate trace 
,.. ... 3 '! 

tra.nsforncd data. ~iea s ure signals Hl, f(, l-0, and 

Figure · 3) and calculate S/)1 as shown below · 
:i... 3 CJ I :2... 

of the same 
12... 

rt (identified 

[(,l + j( + }IJ + 11) / (Peak-to-Peak ?\oise)] x 0. 625 = S/N 

• See Figure 3. 

on 

7.4.3 Discussion - This neasurement permits evaluation of 

sensitivity under "typical" conditions; that is, the cecoupler is on 

and many transients are obtained. In addition to a knowledge of the 

basic, or intrinsic, 
13c sensitivity as measured in the c6n6 test, 

it is extremely j_mportant to ev;:il.uate 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 i n any instrument element, can profoundly affect 

sensitivity. This test is desi.i;ncd to monitor this performance. 

·1. 4. 3.\ Sucrose is chosen because of its widespread· avail-

ability, ·purity, Jaw cost, stabJ)j_ty (in toluene equilibrated water) 

and spcctrnl char~cteristics. J\mo!lg these are the reasonable (1 Hz) 

lincwidths, short T
1

' s, and full NOE. The number of transients is 

chosen to provide a re;:isonable tolal experimental time, typically 20 

minutes , while still · ru,rning long enour,h to simulate normal experiments 

adequately . 

( ') 
' '-' •· : 

( ) 

7.Ll.3. 2- i)c~ou pli:Jg efficiency is another highly variable 

ele:nc.1.t in "routi:.e s~nsiti\"it:; 11
• It certainly determines the 

ultinntc sensitivity in the 9~ percent ethylbenzcne sensitivity test 

(nagnet ho~ogeneity ~er~ict~~g). For this r~ason ethylbonzenc is 

unsuitabl2 for a~ a~solute sensitivity deterci11ation. Yet, it is 

nicessary t6 i~clude the cieco~?ler i~ sensitivity considerations 

since a poorly oper&ti~g dccc~pler can ~c the m3in determinant in 

apparent sensitivity. 'Ihi.:s. proper consideration ~ust be given not 

only to i:1trinsic sensitivity :Jut cilso to 11 routine 11 sensiLivity in 

characterizing spe~tro~e:2r pe~forwance . 

c· j 
r_:1 ., 

N 
~ 
0) 
I 

0) ......, 
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Note 1: Some of · the materials recommended for use in this Section 

are known .to prc,;cnt health ha 7.ards if used improperly. Anyone making 

up solutions contaiping benzene, dioxane or chlorofor, should ~onsult 

and abide by OSHA regulations 29CFR 1910'.1000 (solvents)and 29CFR 1910. 

i028 (benzene.). 

lfote 2: The true rms noise can be calculated by computer and used in 

the S/N determination. Since peak-to-peak noise is approximately five 

tic.es r!!".s noise, r:ither than 2.5 tir.:es, the rms noise must be _doubled 

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

determined by computer should be more reliable and less subject to 

hunan error than tile alternate method of estimating peak-to-peak noise 

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

. l"-) Select the region in- which noise is to be measured as specifie_d 

in the above test. 

:lb) O~tain the algebraic mean of all the observed points in this 

,egion, and subtract the mean from each- point (zero-order 

correction). 

.( C.) If the base line slopes, a first order correction 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 corresponding observed point. 

(J ) 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 

~ t'\ Fern the sum of the squares of each amplitude (point), corrected 

as described above, divide by one less than the number of points 

i:r the region, and take the squre root. This is the rms noise. · 

2 .1/2 
rms noise; [([[amplitude) )/(N - 1)) 

No other processing should be done; in particular, points that 

appear to be extreme, should not be deleted. S/N become s simply 

(5i£~a l Intensity) /<Rms Noise). 

\,' , 

) } 
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Fi,P.ure CaJ?.tions :· 

1. 

2; 

3. 

Typical S/N mea·surer.ient on the proton signal in dilute 
. 13 ' ethylbenzerie: 

spectrum ·ot c
6
n

6
..,. Typical S/N measurement on single pulse C 

dioxane mixture. 

Typical S/N measurement on accumulated 13c spectrum of -0.1 M 

sucros e in n
2
o . 

N 
~ 
(X) 
·I 

°' N . 
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~/Jv½wfl'\/w~wi\JIJ 
11G. 1 Typical SIN ~casurcmcol on the Proton SitruJ in Dilute Ethylbcrm:ne. 

II 

( ,1 
•'.:.1 

'" -

S/N : 
... 

--12.s:1c , 1 
21 

I :II " J ! j 
.i.J11~',(\;~\w~·,U1\!lv\Al!,~~\~l,~1h,11,,;)i.\i~i;,(li,~\j/:·\,1;l.1}1),\tli'tl,'t1r\}1.li/,)1·r·1 .. r~'1

1
t'):l1/,Jl·l,1A),,~)J,l~\l~~lf' 

lli'1"l·•I' ;,.,11r 11,lr , )11~•1/1''1r 1: ' · l' l' lr\ill!I ,/ r ,t 1;ri1rrj'1!'f•11! !:: 

flG. 2 Typl~I S/N Me:uurcment on ~in;le Pur.s.e 13C Spectrum or C,D,•Diox2nc :'ilixturc. 

!jN : ¼ I lU+ 119~ 1 2 . $ 

17 

111 

19 , 1 

l.lS ,,., 
11' 

i-(J!N~,1'1/, ,/;.,.'j11JleWl;J,,1\l,V,,~•1ll-1·"",Yr•,,l,.~,/~~w"/rl;w,.,,1'\l,'¼<f ,1,,, 
flG. 3 Typi01I 5/':'-i ~lcasuffmcnl on Ac-C1.1mulutcd 11C Spectrum or 0.1 M Sucrose lo D.1O• 

This Jlandard iJ Sl4bjr(I to rr1 iJion 111 arff t1nit br tl:t rnpa,uiblt' 1uhrtic11I commilft't' anJ muJt br urirw:rd r•e-r~- tirr 
J·rarJ and. if r,[1/ rt1iud, ruha r,·a1,":,,i-rJ or ... _,thc.'ri: .. ·n. l°our <"vn:mrntJ arr ,rniud rithrr for rr1"J.1it1n of //'ur J:.:,-:_·.:,.! ,, , 

for ac1J1tioni.Jf Jt,n.d.irdt arrd 1lrn:.1ld t,e addreJud to AST.\/ lfrad~·uar1rrs. )°our commt'ntr k'ifl rr<rii·r rur1'J°:.: r,•r,a:!o,;.•11.11 
or a muting of tht' rr1pon1ihtr urhmral .-on;n1:11n . .. hil'h .u,u ma1· atrr:rid. If yui, ful that your comrn1·ntr >:::Ji·r r.~•: rr:-r.,rJ 
a/air ltr.Jrmg you 1>i11ufd rttoJ.e ,,our 11t'1<J .l.riv11·n W 1hr .-1ST,\f C.,11111unu on S1,mJ,1rdt, /Vlfl R.:cr 51., P>i ::i:J'-' ;i~.;. i'.1 
/~/OJ. •hid, i,;,·1/1 sd:rdulr a f1u1ha hranng rq,urdmg your C'ommen/1. F,idmi; 1u11Jjact1on tlurr, )OU ma:• .:,.,pn.:I :i, 11:r 
AST.\! B,·11rdof D11u:orJ. 
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. A WIDE-BORE, FT-NMR 
SYSTEM FROM NICOLET 

FEATURES INCLUDE: 

For routine NMR and 
state-of-the-art 
techniques such as: 

• 31p experiments on 
living organs. 

• Cross-polarization 
studies on solids. 

• 13c studies of high 
molecular weight 
polymers. 

• Two-dimensional 
FT-NMR. 

■ 3.5T superconducting magnet with 10 cm room-temperature bore. 

■ Straight-through access to sample area. 

■ Quick-disconnect probes for rapid changeover. 

■ 5, 12 and 20 mm sample tubes as standard, 30 mm optional. 
■ Quadrature phase detection as standard. 

■ Computer-controlled audio filter from 100 Hz to 51,100 Hz in 100 Hz steps. 

■ Nicolet 1180 data system with simultaneous acquisition, processing and plotting. 
■ Digital plotter with plot lengths selectable from 1 cm to 900 cm. 

OPTIONS INCLUDE: 
■ NT-150 MF: broad-band multi-nuclei observe for 4 to 60 MHz. 
■ NT-150 CP: optimized system for Waugh-Pines cross-polarization studies. 

31 p spectrum of 
whole human blood 

20 mm sample tube 

For more information or to 
discuss your applications, 
please telephone or write. 

NICOLET 
TECHNOLOGY 
CORPORATION 

145 East Dana Street 
Mountain View , California 94041 
Phone: 415/969-2076 
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FXSERIES 
OF -

F:T NMR SYSTEMS 
FX-90Q 

OMNI ProbeTM System -
10mm, 5mm, micro inserts 

FX-&OQ 
Solids Probe (13C) with 

Magic Angle Spinning 
High Resolution Probe (13C/1H) 

FX-200 
Dual Probe (13C/1 H) 
Broad Band (15N to 31 P) 
50 KHz Spectral Width 

System Features 
■ Light Pen Control System 
• Foreground/Background 
■ Digital Quadrature Detection 
■ Multi Frequency Observation 
■ Programmable Multi Pulser 
■ Module Performance Indicator 

Lights 

11 Comprehensive Auto Stacking 
II T;-rhO 
11 Double Precision 

(32 bit word length) 
11 Floppy; MH Disc Storage 
11 50KHz Spectral Width 
11 CPU Expansion to 65K 

dEOL 
USA Inc., Analytical Instruments Div. 

235 Birchwood Ave., Cranford, NJ 07016 




