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... . EVERYTHING YOU NEED FOR YOUR1 

INVESTIGATIONS EXCEPT THE SPECTR,OMETER 

For more than 18 years, Wilmad precision NMR sample 
tubes have been the first choice of researchers using the 
modern investigative techniques of NMR and EPR high 
resolution spectroscopy. 

Du.ring those pioneering and developing years, we added 
such items as: 

• · large volume sample • pipets 
tubes • thermometers • tube holders 

• sample filters • microcells 

• coaxial cells • reference cs1pillaries 

• micro tubes • precision spinners 

• "throwaway" tubes • vortex plugs 

NOW . .. A MAJOR EXPAINSION 
Recognizing the enormous customer advantages in a one­
sto,p, world-wide source for all your NMR and EPR acces­
sories and supplies, we have completed a major expansion 
of the Wilmad NMR line to include such items as: 

• chart paper, binders, • Carbon-13 e11,riched 
& ink compounds, solvents 

• fountain points and gases 

& accessor:ies • Nitrogen-15 1:mriched 
, 

compounds • NMR reference 
standards • Oxygen-18 enriched 

•• specialized coaxial cells water, both normalized 
and with deuterium 

• deuterated solvents, • lock solvents, for 
compounds, & reagents Fluorine, Boron, 

• shift reagents and Phosphorous, and 
special solvents Hydrogen 

This is a random listing. Be sure 
catalogs. · 
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Dartmouth College HANOVER · NEW HAMPSHIRE · 03755 

Department of Chemistry· TEL. (603) 646-2501 

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

March 5, 1973 

"Through-Space 5J " CF 

Dear Professor Shapiro: 

175-1 

·we have observed a long-range carbon-fluorine splitting of 18 Hz 
(in CDC1 3 and CD3COCD3) between the methyl carbon and the fluorine 
in the 13c spectrum of 4-methyl-5-fluorofluorenone, a compound for 
which we previousl1 reported 0JHF = 8.3 Hz, between the methyl pro­
tons and fluorine. 

0 

5
J = 18 Hz . CF 

This very large coupling between carbon and fluorine, separated by 
five bonds, but close in space, is consistent with the recent results 
of Jerome and Servis 2 with 4-methyl-5-fluorophenanthrene derivatives 
and further supports the notion of "through-space" coupling in these 
bridged-biphenyls. 1 

The spectrum was determined with the Varian XL-100-15 system at the 
General Electric Research and Development Center with the assistance 
of J.D. Cargioli. 

Please credit this contribution to the account of P.R. Shafer. 

Sincerely yours, 

~\>J~ 
Gordon W. Gribble 
Assistant Professor 
of Chernis try 

GWG:wo 

Kenneth Clark 

1. G.W. Gribble and J.R. Douglas, Jr., J. Arner. Chern. Soc., 21_, 
5764 (1970). 

2. F.R. Jerome and K.L. Servis, ibid., 94, 5896 (1972). 
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Carr Laboratory, Department of Chemistry 

MOUNT HOLYOKE COLLEGE 

South Hadley, Massachusetts 01075 

Telephone 413 538-2214 

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

\\\ 
12 March 1973 

INCREASING THE POWER OF THE VARIAN V-3512 NOISE DECOUPLER 

Dear Barry; 

The following modification to our Varian V-3512 Noise De­
coupler may be of interest to your readers, 

The maximum output of the V-3512 has been increased from a 
nominal 7 watts into a 100 ohm load to a value of 4o watts into 
a 50 ohm load. We have found that this modification has enabled 
us to sufficiently noise decouple the entire proton region with a 
20-22 watt output and bandwidth of 1200-1500 Hz. The schematic of 
the additional amplifier is shown in Figurer. The heart of this 
amplifier is. the RF power transistor (2N5643). Please note that 
this piece of equipment is easily removed from the decoupler for 
low power single frequency decoupling. Since we have the Digilab 

. Data and Pulsing system the final stage of the V-3512 required a 
slight modification to provide a 50 ohm impedance for proper 
matching to the probe. It is highly reconnnended that a SWR meter 
be placed in the line between this amplifier and probe as care 
must be taken in tuning the system. · 

Further details on the design and c.onstruction will be fur- · · 
nished upon request. 

DRC/jrl 

. Sincerely, 

D~ R. Clutter 
K. L. Williamson 
A. Chase 

L 

L · 
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Write For Your 
" One-Stop Source" Catalog 

Today 

THOMPSON-PACKARD is the "origi_nal" ONE-STOP SOURCE for 
consumable items used in NMR research . Our purpose is to develop, 
coordinate, an·d offer to you a line of peripheral equipment - elimi­
nating the time consuming and costly project of ordering from a series 
of suppliers. We assure your complete satisfaction with the price, 
performance and delivery of every item offered by THOMPSON-
PACKARD. ' . 

For leadership, innovation and service, that are "Out of this World" 
look to THOMPSON-PACKARD - the first one-stop source for all your 
NMR supplies and accessories is still your best source. 

THOMPSON 
PACKARDINC ESEARCH INSTRUMENTS 

48 Notch Road, Little Falls, New Jersey 07424 (201) 777-3315 
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UNIVERSITY OF GRONINGEN 

DEPARTMENT OF ORGANIC CHEMISTRY 
ZERNIKELAAN, GRONINGEN 

THE NETHERLANDS 
TEL.: 050 - 11 

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

U.S A. 

Groningen, 12 March, 1973. 

Heat protection for XL-100 probe. 

Dear Prof. Shapiro, 

The protection described here is used du.ring high power decoupling 
on a Varian XL-100. It switches the decoupler to low power when 
the nitrogen-flow, used for cooling, becomes too low, this preven­
ting overheating of the decoupler coil area. 

We used the pressure switch S 402 of the variable temperature unit 
to dectect a too low (or too high) flow. •The original diagram of 
the temperature unit was changed as indicated in the diagram. 

The S 705 high power - low power switch has a spare section which 
is used to switch the base of the BSX 20 transistor. On low power 
the relay is always energized, independant of the nitrogen flow. 

On high power decoupling, an and gate formed by D1 and D2 allows 
only energizing of the relay if lamp DS 402 is on. DS 402 is only 
on when the flow is normal. When the flow becomes too low DS 402 

175-5 

is short circuited by the pressure switch. The relay is de-ener-. 
gized and switches from high to low power. When the flow is brought 
back to normal the relay can be energized again by quickly switching 
S 705 form high power to low power and back to high power. 

When the used relay is very fast or when it .. is preferred to leave 
S 705 on high power it is possible to install a reset switch (see 
dotted lines in the diagram). 

When the protection swi tche·s from high to low power; accumalatiori 
of spectra is stopped by interrupting the lock indicator line (see 
diagram)·. 

Sincerely yours, 

j~,y( 
M. de Rapper. ·-;r . Runsink. 



1 A 

FL. 0 1 

220V rv 

( -

,--------10 TL.01 ----, ,------------
1 Ir-------- -~ 

1 I NC I l 
O 

O NO : 

SL.01A 

OS L.01 

0.2 A r I I 1 

N2 

I . I I I 

BY 179 I I I 

,---
1 
b r---
A · 

RESET 

I 

I I 

o >o I '11-1 
NC I 

Pressure Switch I CR106 

'-- -1... S L.02 I - --------~ 

NO 
.to F101 , F102 

27K 
56K? ,--~ 6 BAX 16 

VI"\ OJ r n1 ..... 
I 

Low 

- - I □ ?- I - . ~er 
. I I 

08 I I 1uA o:> I UA is~ I H1ghl Pow,er 
I I 

1000 ~ 
,uF 

$330 $ 330 s 3 K3 $ 22 Kl : 
I 
' 

r-------...J 
· 5 70 5 11 Low Power 

P709 :.....U ~ 
I ro > toCR709 

toCR707 

P1801 KK 

( -) . 

2 ~3 -------o-1~--~ 
. I . 

Htgh Power . I o-fl•· 

CHEMISCHE LABORATORIA 
R IJKSUN IVE RSI TE IT 

BLOEMSINGEL 10 GRONINGEN 

PO 21.-N 

I o Lock indicator 

GET. w jku,il A41· ,n .: K . . Nr 

GEC. 8- 3-73 1 ---
GEZ.· R EG .Nr . 

( '\ 

__, 
""-I 
O'I 
I 

O'I 



175-7 

UNIVERSITY OF COLORADO 

BOULDER,COLORADOB0302 

DEPARTMENT OF CHEMISTRY 

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

Dep.r Ba:i;-ry: 

March 5, 1973 

We have recently used our JEOL PFT-100 13c probe to 
measure 51v and 23Na resonance$. · These ·experiments were 
performed using internal 2H lock at 15. 3584 MHz and a frequency 
synthesizer to generate ·the 26 .29 and 26. 45 MHz Signals needed 
for these t:,wo nuclei. Neither the ·probe nor any of the preamps 
were retu~ so the S/N of the spectra have not been optimized, 
but the results clearly show that good spectra for these two 
nuclei can be obtained with a 13c probe at no extra expense if a 
frequency synthesizer is available. Spectra are shown in Figs. 
1 and 2. rhe 51v was present as lM vo43- in lM KOH in o

2
o. 23Na 

was in lM NaCl in n2o. 

Best regards, 

M- W. Hanna 
Professor Chemistry 

T 'tl 51V .d 23 . 13 b . J. e: ·. an Na NMR Us1p.g a JEOL C Pro e. . 
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March 19, 1.973 

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

Dear Dr• Shapiro, 

77843 

A CASE OF _HETERONUCLEAR VIRUTAL COlJPLING 

The .';H nmr spectrun_1 of .neat 2-chloro­

l ~ 1 ~ z..;trifluoroethyl . d:U':luromethyl ether, . 
. ,. . .: . . : -. . :, : · " , 

. HClFC-CF 2-0-GF2H, . 

exhib:i.'tS an un'usual feature which caused 

us some concern when first observed. The 

proton of the chlorotrifluoroethyl group 

gives rise t:~ a ~oublet of triplets multi­

plet (6 .11 ppm; JH-C -'F = 42. 0 Hz; 

JH-C~C-F = 4.5 Hz) as expected; however, 

the triplet expecf'.ed for the dilluoro..;· 

methyl group (6.78 ppm; JH-C-F = 69.5 Hz) has additional fine structure on 

the outermost lines. 

An explanation for this phenomenon 
· 19 was suggested when the F nmr of the same 

· neat' s·ample was examined. The resonances , . 

of the CF2 and CHClF groups of the chloro­

trifluoroethyl group are overlapping and 

since these groups are strongly interacting 
19 l · 1 1· b h a F- H virtua couping etween t e 

CHClF proton and the CF
2 

group arises. 
--.. -.. -.. c.-:-.-:-:-:-:-t -.. -.. -, .-.. :~-:i 

LAOCN3 calculations using suitable parameters 

reproduce the fine structure and confirm the 

explanation. 

:.: ... .. . t. .. . , ..... 



A complete analysis of·it h~ ,l?F spectrum is possible .in DMSO-d, · 

solution where there is no overlap. 

CHClF 

* Position (ppm I ) 
+ 65.3 

+ 85.4 

+156.2 

* . upfield from internal CFC1
3

• 

71.•ly, 
Richard S. Egan 
nmr lab, D-482 

msg 

Coupling Constants 

J not observed 
F-C-F b.v 2.0 Hz = 

J . = 11.4 Hz 
F-C-C-F 

J = 4.5 Hz 
F-C-C-H 

J = 69.0 Hz F-C-H 
J = 4.5 Hz 
F-C-0-C-F 

J = 0.6 Hz 
F-C-0-C-C-F 

J = 46.5 Hz F-C-.H 

175-9 
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TELEPHONE: 660 0522. 

IN REPLY PLEASE QUOTE: 

m~, · Jltthttrsttg of &gbueg 
SYDNEY, N.S.W. 2006 

Department of Organic Chemistry 

Dr. B. L. Shapiro, 
Department of Chemistry, 
Texas A and M University~ 
College Station, Texas 77843, u. s .A_. 

Dear Barry, · 

2nd March, 1973 

Comparative Performance of 23.5 kG, 12" Narrow Gap Varian Magnets 

When we first took delivery of our XLl00/12 system we were rather 
disappointed with its resolution, which was not significantly better than · 
that of our HAlOOD operating in frequency ..sweep -mode. A survey, summarized 
in the attached table, of a significant proportion of XLl00/12 owners - a 
rare breed - convinced us that our machine was not too bad and that for a 
really good performance you should take an axe to one of the magnet coils 
(see footnote 2). We have also carried out informal enquiries among 
XLl00/15 owners and found that the resolution is not much better, but line­
shape may be. A very careful comparison of the five HAlOO systems in 
Australia showed that the resolution was fairly uniform, with our system a 
clear winner by _a nose1 once _the polarities were properly connected (after 
two years). With research samples, of course, sample preparation (i.e., 
degassing, filtering, removing paramagnetic impurities, good tubes) is . 
critical. 

In our constant battle to achieve and retain resolution; we have 
concluded that tents and super air conditioning appear to be of marginal 
value, but that mechanical shimming, probe positioning, spinner housing 
alignment, coil positioning, spinning rate, dirt in the probe and - above 
all - patience with shimming, are important. On occasions when our 
resolution fell significantly below the sort of figures shown in the 
table, a fault or error of some sort was to blame and we believe that line 
widths of more than 0.3 Hz at 500 seconds sweep time with the title magnets 
are not acceptable, even if the system is quite old. 

With best regards, 

Yours sincerely, 

S. STERNHELL 

P.S. We are anxious to receive any comments concerning resolution. 
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Institution Best resolution (ODCB)
1 

(Hz) for XLl00/12 

New York University 

Standard Oil of Ohio 

Fordham University 

Carleton University 

Ajinomoto Co. 

Sydney
1

Magnet I 

Sydney
1
Magnet r

2 

Sydney
1
Magnet rr3 

Sydney
1
Magnet rr4 

5 
Sydney,HA100D 

500 sec 

0.25 

0.25 

0.3 

0.23 

0.27 

0.21 

0.25 

0.20 

0.26 

1000 sec 

0.20 

0.18 

0.22 

0.16 

0.19 

·o.15 

0.21 

1
varian sample 943346-26, standard settings, 

1
H lock . 

0.14_ 

0.11 

0.13 

0.12 

0.16 

2After patching up temporarily a major leak in the cooling plate with a 
giant brass C-clamp and amateur repositioning of the coils etc., by 

· the undersigned. 

3 Replacement for Magnet I. 

4
sweep wfh 25 Hz and lower RF power. At sweep time 

5000 seconds the signal normally used for monitoring 
resolution splits into a doublet resolved to ca. 
33% of height while the small inner lines of the 
AA'BB' spectrum are fully resolved (as shown here) 
with W~ of individual components of ca. 0.07 Hz, 
i.e., we see all 2_4 lines and approach natural 
line-widths. 

5
varian sample 943346-11, standard settings, 

frequency sweep. At sweep time 5000 seconds 0.14 Hz. 
Using Varian sample 943346-26, frequency sweep, time of 
500 seconds. and optimized RF gives 0.26 Hz, i.e., 
for all practical purposes identical with the 
XLl00/12 system, while the inner lines of the 
AA'BB' spectrum are split to ca. 50%. This machine 
is now 6 years old and these resolution figures 
(best ever) were obtained recently • . 
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Now, spin decoupling and field lock 
for the Perkin-Elmer Model R-24 
NMR Spectrometer. 

The introduction of our Model R-24 
was a significant breakthrough in 
NMR spectroscopy. It provided 
high resolution and high quality 
performance plus pushbutton sim­
plicity for under $12,000. 

The R-24 was an instant suc­
cess, indicating how well it fit the 
needs of modern laboratories. 

Now, we've improved on the 
R-24. To its proven reliability and 
accuracy we've added an important 
option: Spin Decoupling and Dy­
namic Lock. 

A. 

8.0 7.0 6.0 5.0 

Partial spectrum of crotonaldehyde 
showing the olefinic region decoupled 
(A) and undecoupled (B) by irradiation 
of the sample at the methyl frequency. 

This gives you greater stability 
in all environments and makes in­
·terpretation of complex molecule 
spectra far easier. Shown in the 
chart is an example of the super­
lative performance of the Decoup­
ling and Dynamic Lock feature. 

But there's more. The Model 
R-24 also has the highest integra­
tion accuracy of any instrument in 
its price class. It's been increased 
from 5% to a guaranteed 2.5% as 
measured on a 5% ethylbenzene 
solution. (And the R-24's integral 
precision is even better than its 
accuracy!) 

The Perkin-Elmer Model R-24 
operates at 60 MHz to provide data 
in a form directly comparable to 
most published NMR reference 
spectra. And it has better than 50% 
improvement. in its S/N, making 
possible precise analyses with only 
200 ILi of sample solution - about 

· half of that required by most other 
NMR spectrometers. 

And here's good news for pres­
ent owners of the Model R-24. Your 
instrument can easily be retro-fitted 
with the Spin Decoupling and Dy­
namic. Lock accessory. Just ask us. 

For details, write the Instrument 
Division, Perkin-Elmer Corp., XXX 
Main Avenue, Norwalk, Conn. 
06856. 

PERKIN-ELMER 
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SCHWEIZERISCHE ARMEE • ARM'E SUISSE· ESERCITO SVIZZERO 

STAB ODER EINHEIT: 
~TAT-MAJOR OU UNIT~: 
STATO MAGGIORE O UNITA: 

N" .................. .... . 

Professor B. Shapiro , 

Department of Chemistry 

Texas A+ M University 

Coliege Station, Texas 

Dear Barry: 

' · .:.: . 

Ort und Datum - Lieu et date• Luogo e data: 

March 11 , 1973 

Don't be afraid, I did not become a prefessiortal as the 

heading of this letter may suggest. But even here in military service, 

one is not exempted from ·your blue reminders! Unfortunately, I am 

not allowed to disclose to you against whom ·we are preparing our next 

war, So let me tell you something about my real interests. Actually, it 

r \ is hard to remember anything intelligent in this unpleasant atmosphere. 

Relation between Absorption and Dispersion Mode Signal in Fourier 

Spectroscopy 

It is generally claimed that absorption and dispersion mode 

· spectra of linear time-independent systems are connected by a Hilbert 

transformation or by the Kramers-Kronig relations. This is not _necessarily 

true for Fourier spectra obtained by a digital Fourier transformation. 

Let's assume that the free induction decay is represented 

by N (usually N = 2n) samples. The .fast Fourier transform routine 

produces N/2 + 1 cosine coefficients forming, for example, the absorp­

tion signal and N/2 - 1 sine _coefficients forming the dispersion mode 

signal. Obviously, the two signals must be independent as the N degrees 

of freedom have been distributed among the two signals. Here, no 

Kramers-Kronig relation can holdo 

It is wellknown that it is possible to interpolate Fourier 

spectra by transforming an arrey consisting of the original N sa.Iµple 

values supplemented by N zeros. In this manner, twice as many .values 

for the absorption and the dispersion mode signal are obtained, the 

new values being centered between the original values. It 
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SCHWEIZERISCHE ARMEE • ARM(E SUISSE· ESERCII O SVIZZS.RO 

· Ort und Datum • Lieu at data· Luogo a ·data: 

STAB ODER EINHEIT: 

~TAT-MAJOR OU UNIT~: 
. ···· ···••.•· ······· ·•·· ······· ··········· :··· ··· ··········· · .. ....... : .. ...... _. ........ .. . : .... : ..... .-. 

STATO MAGGIORE O UNITA: . 

N" .. ........... ......... . 

can easily be shown that the interpolated abso_ rption nd dispersion 
I 

mode signal are related by a discrete periodic Hilbert · transform . . . . . I . 
• which is similar to . the. wellknown continuous Hilbert transform. Thus, · 

each of the two signals contains the entire informatibn content of 

the original free induction decay. This 1 interpolatioh processt has . 

produced new information as far as one of . the two siJais is consi­

dered only. The odd-numbered values of the absorption l~ode signal 

represent the information contained in the original dispersion mode 

signal. 

On the other hand, ahy further interpolation obtained by 

transformation -of the original arrey of sample values supplemented · 

by k•N zeros, · k > 1 , does not increase the information content but 

is entirely equivalent to .a trigonometric . :Lnterpolatibn process 

which at most may improve the visual appea::r;-ance o:f . thk · spectrum. 

A detailed analysis by Enrico Bartholdi and myself is in p:ress · in 

the Journal of Magnetic Resonance. 

S_incerely yours; 

Prof. Richard R. Ernst 

L 



DIVISION OF PHYSICAL CHEMISTRY 
THE ROYAL INSTITUTE OF TECHNOLOGY 

STOCKHOLM 70 
SWEDEN 

Cable address: Technology 

175-15 

Stockholm March 23, 1973 

Professor Bernard L. Shapiro 
Department of Chemistry 
C6llege of Science 
Texas A&M. University 
College Station 
Texas 7784} USA 

Wide-line NMR clarifies dielectric relaxation mechanisms 

Dear Barry, 

In our studies of intercrystalline water adsorption in clay 

mineral aggregates we have shown that the scalar coupling 

between unlike spins - the water protons and the _nuclei of 

the. exchangeable cations - gives ~ise to band width 

enhancements localized iri narrow temperature ranges 

characteristic of the state of hydration and the type of 

cation present. Since the hydration -0f hydrophilic clays 

occurs as one or seieral water layers intercalated betwe~n 

the clay crystallites some 10 A thick, it is possible at 

temperatures below o0 c to find out in what layer the non­

resonating but relaxing cation is situated and how it is 

coupled to the water lattice. It turns out that the ions 

preferentially coupl~ to the intermolecular hindered · 

translation mode around 170 cm-~ modulated by the imposed 

dielectric field. The ensuing relaxation band is 

structureless but .can now be resolved in great detail 

making use of the temperature dependence of the s calar ion­

water inieraction i~ an NMR spectrum. The method also easily 

distinguishes between stabilizing . and disruptive ion-water 

Yours Sin~erely, 

~ 
Professor E. Forslind 
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UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN Urbana, Illinois 61801 

. School of Chemical Sciences 

Department of Chemistry March 3 , 19 7 3 

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

Dear Barry: 

Re: Pulsed NMR Studi_es of Fluorine Relaxation in MPF 6 

I Shmuel Albert in our group has been brave enough t9 take 
another, more detailed look at a p_henomenon which Gerry 
Miller first discovered several years ago [Miller ~nd Gutowsky, 
J. Chern. Phys. -39, 1983 (1963)). This is the sensitivity to 
physical state and thermal history in KPF\; and RbPF6I of the PF6-

reorientations. Gerry looked at ~he F~l9 line shapes and 
second moments; Shmuel has looked at the T 1 • · I . 
In particular, he has observed T 1 in polycrystalline Na, K, 

. . I • 

Rb, and Cs hexafluorophosphates at temperatures between 77° 
and 476°K by pulsed NMR methods. In each case a discontinuity 
occurs in the temperature dependence, at 276°, 27~ 0

, 210° and 
82°K, respectively, those for the Kand Rb salts c0rresponding 
to previously reported phase transitions. · The ·temperature 
dependence of . T 1 observed in -the ·low-temperature pbase of the 
Na, K, and Rb salts has a minimum and an asyrnrnetrid: shape 
whichare attributed to dipolar relaxation by therm~lly 
act~vat~d, random reori~ntations of the PF6- ions, I the 
activation energy Ea being smaller on the low-temperature side 
of the T 1 .minimum than 6n the high _side. I 

Typical data, those for RbPF 6 , are reproduced in Figure 1. 
The temperature of the T 1 minimum and Ea decrease lfith 
increasing size of the cation, as does the transition tem­
perature (See Table I). The -~ 1 's are very seri~it{~e to the 
physical state of KPF 6 and RbPFs and to thermal cy~ling in -
RbPF 6 • Powdering the sample . broadens the T 1 rninirri~rn,shifts 
it to lower temperatures by 2° to 8°, reduces its y alue by 
about 25 percent, and decreas~s the low-ternperatur~ Ea ■ 
These effects are analogous t6 those reported in Miller's 
line-shape studies and are consistent with the two +phase 
model proposed in that connection. ·· One phase consists of 
relatively perfect crystalline domains, with a higi Ea, and 

· the other of domains with defects which lower Ea. ~Spin ex- . 
change between the two types of domains is fast en0ugh to 
average out the different T 1 's in the _· two phases a ! d produce 
exponential relaxation. 

I 

"-----' 
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The temperature dependence of the fluoririe spin-lattice relaxation 
time T 1 observed at 40 MHz in RbPF6 • The circles are for the ori­
ginal granular sample which had not been previously cooled (or 
heated) beyond the iemperature of measurement (open circles are a 
few data at 25. 3 MHz). The tr iang 1 es are for a sarnp 1 e which had 
previously been cycled to liquid nitrogen temperature and b~ck to 
room temperature. The squares are for the original sample after 
it was finely powdered. 



Table I. The minimum Ti's and temperatures at which they were observed for the Na, K, and Rb hexa­
fluorophosphates at 40 MHz, and the activation parameters obtained from the -temperature 
dependence of T1 on the high- and low-temperature sides of the minima. 

Physical Min. T1 T( min) High-temp. parameters Low-temp. parameters 
Salt state msec OK 

Ea(kcal) 'T' ( sec) Eikcal) 'T' ( sec) 
0 0 

Na powder a 
22.±.1. 5 245.±,2 7. 9.±,1. 5 ( 3.±,2 ) XI 0- 1 6 6.9.±,0.5 ( 2.±,0. 5) xlO- 1 5 

K recryst". 41±3 213.±,2 11.1±0.7 ( 9±3 )x10-21 5. 5+0. 4 ( 5±2 )x10-1s 
. ~ 

granu 1 ar a 
21±2 211 +3 11. 7±0, 7 ( 2+0. 5.) x1.o- 2 1 5.5±0.4 ( 5±2 )xl0- 15 

powdered 14. 5±1. 5 206+3 11. 0±0. 7 ( 5.:t.2 )xl0-21 5. 1+0.4 (9±3 )xl◊- 15 

Rb granu 1 ar a -44 ~131 4,3±0,3 ~2xl0- 16 1. 8±0, 3 ~2. 5xJO- 1-2 

. b 
cycled "."'40 ~129 4.3.±.0.3 ~lxl0- 16 -1. 7 ~3.5x10- 12 

powdered 32±2 128+4 4.2±0.3 ( 2± 1 )xl0- 16 1. 5±0; 4 (9+5 . )xl0- 12 
. -

aThe original form of the sample. bThe powder produced by a thermal cycle from 300° to 77°K. 
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However, in finely powdered RbPF~ at 77°K non-exponential 
relaxation was observed (Fig. i)-: and is attributed to para­
magnetic impurities. In the high-temperature phase 0£ all 
four salts, T 1 exhibits a broad f~~quency-independent _ 
maximum of 4 to 7 sec which is attributed to relaxation by 
spin-rotation interactions within the rapidly reoiienting 
PFG- ions. 

I hope this pays up my subscription for a while! 

· Best regards, 

. -Y.i~Z:::-fZ 
'ff. ~-·s. Gu"t°;wsky 
Professor of Chemistry 

HSG:cfh 

P.S. Post-doctorate Openings. I wili have an opening or 
two for postdoctorates. Areas of interest include NMR of 
solids and Fourier-transform, high resolution studies. 
Attention is called to these openings as part of the efforts 
of the University of Illinois to ensure that such appoint­
ments do not discriminate for · reasons of sex, race or ethnic 
g~oup. 
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state-of­
the1art 
time 

I • averaging 
I 

system 
for any 
maonetic 

I resonance 
I spe trometer 

The Nicolet 1020A offers you all these features: 
■ normalized averaging technique so signal 

remains constant while noise diminishes 
■ continuous, flicker-free display independent 

of sweep rates 
■ automatic field stabilization to correct for 

spectrometer drift 
■ display which can be expanded and shifted 

up to 64X on both time and intensity axes 
during measurement or display 

■ simultaneous analog display and numerical 
readout of any data point's intensity and 
address values 

■ 2048 words (data points) 24-bit memory 
■ preselectable number of sweeps 
■ digitally controlled baseline correction 
■ ability to store and display spectral data and 

integral data simultaneously 
■ provision for subtracting one spectrum from 

another 
■ baseline correction during display of integral 

to assure optimal results 

■ output signals for X-Y and Y-f plotter 
■ easy-to-use controls labeled in context 

with spectrometer I 
■ built-in 5" CRT 
■ light emitting diode sweep counter 
■ simple frequency scale calibrJtion mode 
■ easily adapted for use with an iii epr or nmr 

spectrometers 
■ sweep rates adjustable from 60 milliseconds 

to 1,999 seconds for 2048 dat~ points 
■ analog-to-digital converter resl1 

lution of12 
bits (one part in 4,096) · 

NICOLET INSTRUMENT CORPORAT ON 

·-~---5225 Verona Road, Madison, Wisconsin 5371~ 

Phone 608/271-3333 TWX: 910-286-2713 

Write or phone for more details or to arrange a demonstration in your IaboT tory. 

I 
\,____,, 

L 



· Dr. V. F. Bystrov . 
USSR Academy of ·sciences 

SHEMYAKIN INSTITUTE FOR CHEMISTRY OF 
NATURAL PRODUCTS 

UI. Vavilova, 32 
Moscow V-312 

USSR 

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

Dear Barry, 

175-21 

Febru.ar., 27, 197~ 

Title: Refinement and Theoretical 
Calculation of the Peptide NH- C~ 
Coupling Const~t. 

With the accumulation .of :more data on the conformation of · 
peptides it has now become possible to refine the eariier proposed1 

Karplus-like dependence of the peptide NH-CotH vici.nal coupling 
constant of the dihedral e angle (or the torsion~ angle) . The 
new dependence, presented by hatched area on- Fig. 1 lies within 
the region of one proposed earlier, but confines permissible angles 
for a given experimental ;JNHCH (corrected on electronegativities 
of the c°'neighbouring atoms accordiDg1) to narrower limits and more 
definitely discriminates between the cis and trans orientation of 
the NH-c°'H protons. 

Recently it appeared that choice of the model compounds for 
plotting the 3JNHCH angular dependence has an important bearing on 
the numerical parameters of the curve, especially for the 9,.., 0° 
(fa,., 60°) region. In particular if one taltes compounds with trans­
amide bonds the 3JNHCH fore= 0° turns .out to be a.o - 9.0 Hz 
(Fig.1), whereas for the set qf compounds which contains also .Q.!.§.­
amides the same angle corresponds to a value of 6.4 Hz2 or even 

} 5.6 - 6.0 Hz. 
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Fig. 1. EKperimental data ·are: 1 and .2,, D- and L- al of va­

linomycin in the "bracelet" conformation; 10 and 2J the same 
. - - 1 . 

in the "propeller" coxrformation; !, 2., 11 and jg, t"Phe, ·L-Orn, 
L-Leu and L-Val of gramicidine S; 2, 1,- and D-Val af K+..;.valino­

mycin complex;§.-§., L-Orn1 , 2 ,., of alumichroine (X-r 1y diffrac-
tion data for ferrichrome A). · 
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Fig. 2. Theoretical de­
pendence of the 3JNHCH 
coupling constant on the 
rotational states about 
the N-C~ bond for the 
trans- (1) and cis-isomer 
(g) of NFA at 'f = 180°. 

(~.) - Empirical dependen­
ce for peptides (see 
Fig. 1)o 

In order to find an explanation for this discrepancy 
and to provide a theoretical basis for the shape of the 
3JNHCH angular dependence, Dr. V.Solkan has made a theoreti­
cal INDO calculation4 of the vicinal NH-C~H coupling in 
N-formylaminoacetaldehyde (NFA) O::CH-NH-Ca<. H

2
CHO, considered 

o(. 
as a model of the N-C -C(=O) fragm_ent of the aminoacid re-

sidue. 
The general shape of the theoretical 3JNHCH dependence 

on the dihedral e angle is that of a Karplus-like curve 
(Fig. 2, curves 1 and 2), con:firming the basic assumption 
underlying the empirical approach 1- 3 • 
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It should be particularly noted that the calc ated 
3JNHCH are smaller for the cis- t .han for the transt isomers 
of NFA. A similar result has been obtained for the averaged 
3JNHCH constant in N-methylformamide (NMR): .t~ .. 7 ba 5 o'1 Hz 

; I 
respectively (experiment gives 4.45+0o05 and 4.85+0.05 Hz). 
This difference is evidently the re;son for the abbve mention­
ed discrepancy between the stereochemical 3JNHCH rilation · 
for peptides with trans-amide bond (ref .. 1 and Fig. ? ) and 
for the set of compounds with cis-amides2 , 3• Since the data 
used for plotting the latter in the region of e -I 0° (¢ ~ 60°) 
were based mainly on them-amides it is just thts region 
that the low 3JNHCH values were most clearly manifested. 

Best regards, 

Vladimir Bystrov 

References 

1. v.F.Bystrov, ~ g., Tetrahedron G,2, 493 (1969); 
Tetrahedron Letters 5225 (1969) 0 
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ISTITUTO DI CHIM/CA INDUSTRIALE 
· UNIVERSITA □EGLI STUDI 

CITTA UNIVBBSITARIA • VIALE A. DORIA • TBL. ~;..,_ ,, ,c 

. 95125 • CATANIA · 830,.::, .• . 

Professor BE~ARD L. SHAPIRO 
D8partmel1t of_Cheinistry 
Texas A & M University 
College Station, Texas 77843 

, Dear Dr. Shapiro, 
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March 20, .. 1973 

· We have read in the Dec. 1972 issue the interesting communicati on 
of Sievers and Cunningham (171-32) . on the crystal data of some lantha 

· nide shift reagent complexes, indicating that the l?u-0 bond distance 
' ranges between 2.3 and. 2.7·A 0 • 

These authors express same concern about the diffused 0 practice 
to assume values of the Eu-0 bond . distance of about J.O A in the LIS 
simulation work. 

We have available some data beari.ng on this point. 

In . the enclosed table are shown th.e results obtained assuming 
. the Eu-0 bond · dist,nce in the range 2. 0-3. 4 AO in the - ca·se of a c ompu 
ter LIS simulation . performed on the dimethylacetami_de-Eu (fod) 

3 . complex. 

Symbol$ and parameters used to define the Eu ion spatial location 
in the space around the amide are shown in the Figure. 

The error .level between observed and calculate.d LIS has been 
expressed in terms of Hamil tot:, agreement factor (A, F.), as proposed 

-~ recen~ly by Willcott, Len~inski and Davis • ·. . 
' ' 

From data reported in the table itcan be seen that the Eu . posi 
tion in the complex appears unchanged by the variatj:on of R and 
that the corresponding A •. F. values denote an excelient degree of 
LIS simulatton over all the range of R explored. 

n Cm this basis, we feel ·t .hat the choice of any Eu-0 bond dis_tance 
in the range 2.5.-3.0 A0 cannot affect crucially the LIS simulation 
process. 
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ISTITUTO DI CH/MICA INDUSTRIALE . 
UNIVEASITA □EGLI STUDI 

GITTA UN/VEHSITAIIIA • VIALE A. DOR/A • TEL. 13.~c:;~ ..... 
95125 • CATANIA $ii,J. U.? 

· Since there are . definite differences in the · Ld-0 bon • di stanc es 
by changing both ligand and lanthanide , the practice to Jssume 3.0 A0 

. I 
offers the advan~age of a standardisat i on in the calculati ons . . . I . . 

Anybody willing to quote this informat i.on may directly refer to it 
as personal communication from us. 

1) G.Montaudoand P.Finocchiaro - J.Org.Chem., 37 9 3434 (1972) · 

2) M.R., Willcott, R.E.Lenkinski and R.E.Davis,~.Afuer.C~em.Soc. 9 . 

94, 5325 (1972) 

Title: G.Montaudo, S.Caccamese, V.Librando. Eu-0 bond di tance in 

LIS simulation work. 

Gi orgio Mont udo 

fV'~~~ 
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A.F~ : 

0.044 

0.037 

0 030 ... 
0.023 

0.016 

0.010 

·0.008 

0.005 
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dED:L 
JEOL LTD. . 1418 Nakagami Akishima Tokyo 196 Japan 

Telephone : (0425)43 -1111 Cable :JEMSCOPE TOKYO Telex:0-2842- 135 

.Prof. B. L. Shapiro 
Department of Chemistry 
_Texas A & M University 
·college Station, Te'xas 

. U~ S. A. 

Dear Prof. Shapiro: 

March 6, 1973 

To assist the determination of molecular form la which 
is fundamentally important in the structure elucidlition of · 
organic compounds, the number of carbon in the o~gJnic ·com­
pound has been directly and automatedly counted by the feed~ 
ing 13c NMR spectrum. · 
· · . Suppose the heights of each signal are h1, h2, h3, • • • • •, 
and hn _(hi) and hmin is the smallest value among tnem in the 
proton decoupled 13c .NMR spectrum· showing n signal~, Hmin is · 
set · as ·Hmin =· 0.85 x hmin• . Then the following 6omputation 
c?ntinues under _ the as_sumption that height of anyofe amon~ n 
signals corresponds to the real strength of 1 carb<:m. . · .. 
The integer values resulted by dividing hi by Hmin j one ·by . -
one are called a1, a2, a3,••••••, and an (ai) for convenience' 
sake. When the sum total of ai is compared wit'til. 2n, the 
smaller. one is called b. _ _ The following relatio+sh:i,p will 
be possible among b, NC (number of carbon atoms), and n • . 

b -~NC~ n · · _· . I . 
If it -is assumed•. that NC is equal to n, hone obtained by 
dividing the sum . total of hi by NC may be consider~d as the 
mean value of the height · strength of 1 · carbon. Next, d1, · 
d2, d3, •••••, and dn (di) obtained by dividing hi by hone 
are ·made irtto integers by the use of parameters prepared by 
us and these integers_ are referred to e1, e 2, e3·, ~ ~ • •, and 
_ en ( ei). Finally the _ sum total of ei a.greed ·wi~h NC -· -
assumed above, ·can be taken as the reply. Simiilar oper-
ation is carried out by increasing the assumed valiie of NC . 
from>n, n+l, n+2, ••• until it becomes equal to b knd all 
total sums among the calculated values which agree/.wi.th the _. 
assumed values can be taken as · replies. · In_ cas

1
e of feed:--. 

. ing the 13c NMR of fenchone as an example, the computation · 
proceeds as shown in the Table. 

_ JEOL(U S A )I NC JEOL(EUROP E)S .A. JEOL(U K.)LIMITED _JEOL(ITALIA)S.p.A. · JEOL(AUSTRALASIA)f>TY LJD. . . I . . . 1· 
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hi 

hmin 

Hmin 

ai 

b 

Assumptiqn 

Hone 

di 

e· l. 

Sum of e· l. 

JEOL _LTD. 1418 Nakagami Akishima Tokyo 196 Japan _ 
Telephone : (0425)43 - 1111 Cable:JEMSCOPE TOKYO Telex :0-2842-1-35 

h1 

7.92 

1.63 

1 · 

0.99 

1 

10 

h2 h3 

8. 28 8~90 

1~71 1.84 

1 -.1 . 

1.04 1.11 

1 1 

.. 

h4 . h5 _ 

7.90 8.38 

5~71 

0. ·85 x · 5.71 . . 
·-1.63 1.73 

1 . 1 

10 

- b iii' - ~ 

., 
NC n 

NC = n = 10 

7.95 

0.99 1.0.s 

1 l · 

h6 h7 

8.36 7.90 

= 4~85 

i.72 1.63 

1 1 

1·.05 0.99 

1 1 

(Agreed with -the :assumption, NC ·= 

ha 

8.62 

1.78 

1 
' , 

' 

1.08 

1 

10) 

h9 

7.61 

. 1.57 

1 

0.95 

1 

.• 

The results were mostly satisfactory for _50 spectra of the · 
known . compounds. 

SS/kk 

JEOL(U.SA)I NC. JEOL(EUROPE)SA 

Sincerely yours, 

-Shukichi · . Ochiai 
JEOL, Tokyo,' Japan · 

. . . r . . 

__ , s·,h;,~ih·. -~s- ·. k: .. · . ... 
· _ 1.n-1.c 1. asa 1._ 

Miyagi University of Education 
Aoba, Sendai, Japan 

JEOL~U . K.)LI MITED . JEOL(ITALIA)S pA 

h10 

5.71 

1.18 

1 

0.11 

1 
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In 1973, moi;e~t~;.in .ever before, · 

.,._ 

look to BRJJ..J(Jiticloleadership, 
innovation and :,respqns-ibility,1io. create 

the breakthroughs th~t will" adva'rice· the 
___ ~----_.t.e_~hniques _pf -~~gnetic -reson?~e---~--... : .... 
instrumentatiorl-tartd:·i~~ir; a~tli(taiic,n~. _i ;~ · 

- ! ':,, .L 8 ·1 Oi! ~ \ l ... ) ' < ' ' (Jf:' . ,.. ; 0 · . I) i C .. ' • 8 I $ \ •· \ . 
·· - - · • • • ••• -:--- - - - · - - --- - · . .. · - · .i. _ . .. - - ·--•! ¥_ ,. _, _ •. • ·--# .. .. - ·-

P-20 SERIES 
' . " '.'f 

A pushbutton mini-pulsed · 
NMR. spectrometer operntjng -­

- . .!I~ i!) 11,/1 H.;z._f !IU!!li!?Cilt!Q.il :-.~- _' 

,.:. ___ ,. , The·new di:meosio_n; comprJhensive ·· '' 
~ · • ·· · , · · r : f 

·:.,i .Sostt'umenfa:tio.n series nciw r'.eady for .. .. . 
vbur laboratory: include: 

SXP SERIES 
· ··Variable frequency·pulsed· · 

NMR spectr.o.!lle~r.s, th.e ... 
sxP 4-60 aii'ii sxi>'4:fuo ·= ,: 

.. are availahle.with.a .. choice .. 
of magnets. Alsi;, iji!pable 

--· .-.... --~-~-··- ' 
· !' ; , ) (' 1 ,; ~ -1 ; tim~ ~asu r~me;nts1 pr?cess · 

1 1 ,., , : . , ~ ' ,) ! ,.1.U. ,.., ·co·ntrol ,fod ,tea"cHiii - ur. o·-1;--. 

• ·-- -- -~ .. . .. . -- · ····-'·-· · -- ,•.··· .:.for ·NflR·ineasorem·imts·- · · 
,.:· .- , · , \ ; ' : BM p-ERIE~h r i 00 ,·, , . ;:.., . 
ti'' : , ., .., V · .: . . ,:. ~ ~f f -~- ..,,: -: .:~. I '- "'- · . ·. · - r 1

. ~ 

;.:,. _ .:.___: _ _ -i--·.: _ B.Iu_ er..!Il~Yl!llli. i!lJtb e_PM serie.s..ai:e ... _:_ :: ..... - ··· --... ---•-·- ,.. · ··-··· · - _, _ __ ___ . .. .. ·- ····---·--- -- - -g_p _,iJ!'[SS_. 
: ( i ,.. I ,. • t . ! 

.. L __ ... : ____ l_ __ L _·_ H~SER IES J. 

M::}~ 

( ·~Ri-ecogniz,e,~ l!I/Orld'4'~~-a1 a v:;· 
______ _____ .. - ,-'_the industry standard for ... · . . 

multinuclear NMR spec­
troscopy. Available at 60, 

90 and 270 MHz with 

Y8TP.:"~~,')'lS,iye F~_~ier ,1., .. 
transform accessories. 

WH SERIES 
. . -::, '1 -· ~,- . 

Dedicated FT specttonieters; 
the WH-60 and WH-90 are 
available· for any nucleu~ . . · 

wi,h a basic BK of corJ-.. ...,,; ~., · · 
puter. Memory is fully.ex- , 
pandable to 36K plus disk. ~, ;: 

Bruker Scientific Inc. 
One Westchester Plaza 

Bruker Magnetics Inc. 
1 V ine -Brook Park . · 
Burlington, Mass. 01803 
Tel. (617) 272-9250 
Ti x. 94-9493 

· Elmsford ,- N . .Y . 10523 
T el. (9 14) 59·2_-5470 
T ix. 13-1524 . 

u. f t 

. r .i J! 1 • ~vaila~le up JO 22·r pole Jiieces. A: · .· ,- c" 
. __ ---· _· - .~r.ange.-o.t.su.pei:con.ducting ~r.yomagnsts- .. ::~ . .. ... . 

d ·i _: .>! ar)l;~h9 a,_v!!_i!!!bJe tQ: ~it your need. _ :. ·: 
-, . 

· y '. 3 8 •":' ffT 9 ·-~,:- · 

" p [~. 

B-NC SERIES 

. . . 
The BER-414 and BER-
418 bring performance 

:.i ~1l'}fMa~ili~ _t~·the . 
.., J~t;o~s e,P\~~~1:t~Bscop1st 

(,forX-ban\hnd/or Q-band 
operation. 

From the B-NC-8 through to the B-NC-36, 
these FT systems with 20 bit word length 
computers and comprehensive software 
lead t_he way as the first choice among 
experts in. FT-NMR. 

Bruker Scientific Inc. 
1"548 .Page M ill Road 
Palo A lto , Ca lif . 9430'5 
Tei'. (415) 493~3173 
Tix . 34-5533 

Bruker Spectrospin Canada Ltd. · 
84 Orchard View Blvd. 
Toronto 12,Ontario' 
Tel. (416) 486-7907 
T ix. 06-~2366 

.:. 
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Max- Planck- lnstitut tor Kohlenforschung 

Abteilung Strahlenchemie 

D-4330 Millheim ad.Ruhr· Stiftstrasse 34-36 t Germany 
Telefon (0 2133) 310 73 • Telex 8 56741 mpstr d' 

Priv.Doz.Dr.H. Dreeekamp _ 

:Professor B.L. Shapiro 
Dept.of Chemistry, Texas A+M, 
College Station, Texas, 77843, USA~ 

A contribution by _Christiane (6) to phptp-CIDNP. 

Dear ~arry: 
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while lecturing on CIDNP last term I thought it might be very 
instructive if my students could actually watch a CTDNP-ex­
periment performed and witness an emission signal appear. Of 
course anything like drilling a hole in- a probe-head or con­
structing an elaborate flow system \'18.S impossible. So I 
figured if we took a system where the substance formed has a 
long T1 ( long compared to the time necessary to insert a 
probe into a spectrometer and run the interesting part of an 
CW-spectrum) we might have a chance. So I borrowed a little 
toy~ horse~shoe magnet off our daughter Christiane (now 6) in­
stalled a · 150 Watt high pressure mercury lamp about 2m next 
to an A-60 and took the famous dibenzoylperoxid system ( O.1m 
in d6-acetone plus anthracene as senthisizer -see Kaptain et . 
al. Chem-. Comm. 1687 1970). We irradiated the sample inside the 
field of the little magnet with the focused light of the 
Hg-lamp for 10 - 60 ·sec, swiftly moved probe and magnet close 
to the spinner head of the A-60( beware of letting loose the 
little magnet) where th_ere is 'a reasonably strong stray field, 
inserted the probe and within · 10 sec .ran a spectrum of the 
phenyl-region. · To everyones surprise the benzene appears in 
emission! 
As implied in the title this experiment is highly instructive 
though exceedingly simple. I hope this letter will stimulate 
others to try it. 

Sinceely yours 

~ /)_ . 

_ :J'---{r:,<+---/1- . 
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DEPARTMENT OF PHYSICS 
INSTITUTE OF CYBERNETICS ACADEMY 

OF SCIENCES OF THE ESTONIAN SSR . 

Lenini puiestee 10, Tallinn 200 001, USSR 

HHCTMTYT KH6EPHETMKH 
AH 3CTOHCKOA CCP 

CEKTOP Cl>M3 HIU-f 

CCCP, 200 001 Tann11H, 6ynbeap JleHHHa, 10 

Ten. 40 640, 605 729, 605 745, 605 759 Tel. 40 640, 605 729, 605 745, 605 759 

N!!-. __ 1=1 __ 

Prof. B. L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station · 
Texas 77843 
U.S.A. 

SUBSTITUENT EFFECTS ON THE 29si CHEMICAL 

SHIFTS IN SOME ORGANOSILICON COMPOUNDS 

Dear Professor Shapiro, 

Thank you for your reminder. 

From 1972 our work in the field of 29si NMR spectroscopy that 

was begun in 1970 is becoming more intensive~ In collaboration 

with Dr. J.Schraml of the Institute for Chemical Process Funda­

mentals of Czechoslovak Academy of Sciences we have been study- · 
· 29 . 13 . 

ing the Si and C spectra of compounds of general formula 

Me 3 X Si(CH2 ) Y. The results of the investigation. of compounds -n n m . 
Me 3 X SiCH2Y (X = OEt, OAc, Cl, F and Y = OAc, Cl, Ph) reveal -n n 
that the '3-substituent effect of Yon the 29si chemical shift, 

i.e. 

66S. = Os· (Me3 X SiCH2Y) - 6s. (Me4 X Si) 
1 . . 1 -n n . 1 -n n 

is not constant with the same X and increases markedly with 

increasing number of group x , capable for (p--:a) -interaction 
. . TI 

with silicon. As a typical example, we present here the 29 s-i 

chemical shifts of . the series Me 3 _11 (OEt) nSiCH2OAc .. (positive 

values correspond to downfield shifts): 

::: 



n 

o . 
1 

2 

3 

6Si . (ppm from TMSJ 

+0.3 

+9.0 

-16.1 

-58.2 

0 

+13.5 

-6.1 

-44.5 
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.6.6Si (ppm) 

+o.3 · 

-4.5 

-10.0 

-13~7 

In some cases (X = OAc, Y = OAc) t.6 8 i increas·es more than 

. 40 ppm when n increases from Oto 3! To .reveal correlations 

between the electronic character of Y and 29si chemical shifts 

the work ,is in progress (more de·i:ails will be published in 

Journal of Organometallic Compounds), but it is clear, that 

generally one cannot find even roughly constant substituent 

increments for CH2Y-groups in . 29si NMR. 

Please credit this contribution to the account of Prof.E.Lippmaa. 

~incerely yours 

J,{~- \ . 
( M.Mag. ) 
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STATE UNIVERSITY OF NEW YORK 

AT STONY BROOK 

DEPARTMENT OF CHEMISTRY STONY BROOK, N.Y. 11 .790 

AIR MAIL 

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

Dear Barry: 

Title: NMR Zeugmatogra:phy 

March 26, 1973 

Magnetic resonance is peculiar, if you stop to think about it. Other 
forms of spectroscopy are associated with image-forming techniques. 
From radio astronomy through radar, optical pyrometers, eyes, ultra­
violet microscopy, X~ray radiography and scintigraphy, as well as 
acoustic and particle spectroscopies, the interactions responsible 
for spectra are also used to make pictures. But who ever heard of 
an NMR picture? 

A pointless parallel, you may say. A moment's reflection reveals 
that the wavelength of 60 MHz radiation, for example~ is about 5 meters, 
and who but a geologist or an astrophysicist would be interested in 
pictures of something with 5 meter resolution? Besides, how are you 
going to maintain a 1.4T field over that volume? That last comment, 
however, contains the key to a solution to our heretofore unformulated 
problem. For magnetic resonance is also distinguished from other forms 
of spectroscopy in a more fundamental way. It depends upon the presence 
of two fields, and that fact makes the usual Abbe resolution criterion 
irrelevant. If the magnetic field is inhomogeneous within an object, 
the Larmor condition will be satisfied for a given frequency only within 
certain surfaces of constant field, restricting the interaction between 
the object and the radiation field to regions that may be very small 
compared with the wavelength. · 

It is now obvious that it should be possible to use NMR to make pictures 
of things - only the details remain to be worked out. Several methods 
appear to be possible, including one that requires only a standard NMR 
spectrometer (an A-60, for example) and a pencil and paper. The example 
shown below was obtained by slightly less primitive techniques, involving 

::: 
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an extra field g.r.-adient control box attached to the A-60, and a small 
computer program. on the Departmental IBM 1800. The necessary data 
were obtained by turning the . sample to several known :orientations 
relative to a field gradient and scanning through· the broadened peaks. 
Each scan represents a one-dimensional projection of the signal in­
tensity in a different direction, and by appropriate mathematical 
manipulations a representation of the object that produced the pro­
jections ma:y be· constructed. The images in the figure below are those 
of two l mm capillaries of H20 in a 5 mm O.D. tube of. D20~ 

_;~·-.:,~} 
. . 

' 

··.':•,7<i).' 

Those on the left were constructed from low power scans ·and show, as 
they should, about equal intensities. The pair on the right, from 
scans at higher H

1
, show .a differential saturation effect because one 

capillary was doped with MnSoh; demonstrating that more than just the 
;Locations · of particular nuclei may be determined in this way. · 

It is not possible, of course, to do more than just touch upon these 
matters here or to discuss techniques, algorithms, or applications. 
Everi those curious about the title of this TAMUNRN contribution will 
have to await the first paper (in NATURE) or write for a preprint. 
Just a hint on pronunciation, though. It is ZEU as in ZEUS (ZOOS)~ 

PCL/sb 

Yours truly, 

,' _,/ . .-"?_£' 
;fd7.e:c- / , 
Paul C. tauterbur 
Professor of Chemistry 
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KONTES BUALITV COMES TO NMR ... 

K-897400 · DISPOSABLE NMR TUBE, 4 mm 
A basic clear tube which is riot recommended for spinning, but can be used 
to advantage for rapid determinations of unknown samples. Minimum order: 
1 pack of 25_ tubes. 

Specifications 
Wall 

Thickness 
(Nominal) 

(inches) 

O.D. 
Tolerances Length 

Per 
Package 

0.015 .150 7 

.158 

12.50 

(.50/tube) 

K-897405 PRECISION NMR SAMPLE TUBE, 
GROUND O.D., 4 mm 

A · standard volume utility sample tube made of selected bore tubing for 
medium resolution experiments. These tubes are recommended for applica­
tions where medium resolution is required in samples that tend to con­
taminate and adhere to the walls of the tube. Useful as a ~igh grade 
throw-away tube. Packed 5 tubes per package. 

Specifications 
Maximum Camber ±0.001" 
Wall Variation ±0.003" 
Wall Thickness 0.0157" 

O.D. 0.1575" ±0.0005" 
I.D. 0.1275" ±0.005" 

Length 7" 

PER PACKAGE 5.65 
(1.13/tube) 

K-897406 PRECISION NMR SAMPLE TUBE, 
POLISHED 0,0;, 4 mm 

Identical to K-897405, · except supplied with highly polished O.D. for improved 
spectral resolution. Packed 5 tubes per package. 

PER PACKAGE 7.30 
(1.46/tube) 

K-897420 ULTRA PRECISION NMR SAMPLE TUBE, 
GRADE Ill, 4mm 

Fabricated from thin wall, precision bore tubing. Highly polished for maxi­
mum spectral resolution to avoid field inhomogeneities inherent in a ground 
finish. Kontes recommends these fine tubes for the most demanding applica­
tions on the highest frequency Instruments. Packed 5 tubes per package. 

Specification~ 
Maximum Camber ±0.00025" 
Wall Variation ±0.0005" · 
Wall Thickness 0.0157" 

O.D. 0.1575" ±0.0005" 
I.D. 0.1275" ±0.0005" 
Length 7" . 

PER PACKAGE 26.20 
(5.24/tube) 

O!~~~!s:! 

Midwest 

KONTES OF ILLINOIS 
1916 Greenleaf Street 
Evanston, Illinois 60204 

Telephone: 
Evanston (312) 475-0707 
Chicago (312) 273-2400 

TELEPHONE: (609] 692-8500 

REGIONAL DISTRIBUTORS 

West Coast 

KONTES OF CALIFORNIA 
2809 Tenth Street 

Berkeley, California 94710 
Telephone: 

(415) 849-2414 
( 415) 8_49-2415 

-----L ' 



175-37 

· THE PROCTER & GA,MBLE COMPANY 

MiAMI VALLEY LABORATORIES 

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

_Dear Dr. Shapiro: 

March 26, 1973 

P. 0 . BOX 391 75 
CINCINNATI, OHIO 45239 

Those familiar with c:inr are well aware that ·the magnitude of the Overhauser 
enhancement in proton decoupled 13'c spectra varies for different 13c nucl~L 
Therefore, one can seldom rely on intensities in assigning peaks in a spectrum. 
In some instances, sample concentration will affect the Overhauser enhancement, 
as in the case of propiophenone. We obtained spectra of propiophenone at 
various concentrations in chloroform and plotted the ratio of the peak inten­
sities of methylene/ ca'rbonyl carbons as a .fu~ction of dilution. As you can see 
in the graph below, optimum methylene peak enhancement .occurs at approximately 
25% propiophenone concentration. Similar results are obtained using methanol 
and carbon tetrachloride as solvents. Thus, not only can one get different 
intensities for different single carbon resonances of .a compound, due to variable 
Overhauser enhancement and relaxation time _differences, but the ·magnitude of 
intensity differences appear to also depend upon solvent and concentration. 

0 

0 

~ ' (1) 

P-1 

1 L I I I I --- 1 . . J --+-
0 20 40 60 80 

% Propiophenone by volume 

Suggested Title: 1113c Intensity Anomalies." 

Yours truly, 

THE PROCTER & GAMBLE COMPANY 
Research & Development Department 

~~~ 
Charles D. Sazavsky 
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ii-ii-B 
TRANSFORM TECHNOLOGY INC. 

-.,· r •·: ·:a/i.\i\' in 
/ 11tcr f, .-t ·i1:g .. !:.I 
L 1.; :'f:u1io11 ·, ;/ 
\ ,

1
,' • · 1 ··, ,:11;,11,•, ·r- wi t/; 
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3280 ROSS ROAD . ii PALO ALTO, CALIFORNIA 94303 ■ PHONE (415) 969-2076 

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

Dear Barry: 

March 29 ~ 1973 

ON THE MEASUREMENT OF l2c-13c: ISOTOPE SHIFTS 

In looking at the spectra accompanying Charlie Reilly's recent T~ 
letter (174-46), it appears to me that Charlie has taken the midpoint of the 
13c satellites as measurements of chemical shifts. This leads to considerable 
error since the~ /J _ratios for the two sets of 13c-13c doublets are only 5.9 
in each case. 

By estimating 13c satellite freiueticies from Charlie's spectra, and using 
AB analysis I calculate that the 12c- 3c isotope shifts are only about 0.2 Hz 
(0.01 ppm). All are towards lower frequency, which is normal for isotope shifts 
when a heavier nucleus is introduced. · 

About a year ago, I measured 13c satellites in the proton decoupled 13c 
F'r spectrum of dibenzyl in order to confirm assignments for the two pairs of · 
equivalent aromatic carbons. In the enclosed figure, the satellites ·at 166.6, 
110.8, 84.3, and 28.5 Hz (from carrier) form an AB set which have chemical 
shifts at 127.8 and 67.3 Hz, and thus isotope shifts of 0.4 and 0.5 Hz (ca. 
0.02 ppm). The peaks at 494~8, 437.8, 157.0, and 99.9 Hz form another AB set 
(less perturbed) having chemical shifts at 463.9 and 130.9 Hz. Here again, 
the isotope shifts are 0.4 and 0.5 Hz •. 

"ntese isotope shifts are consistant with those seen in other compounds. 

Best regards, 

~ '7 
LeRoy F. Johnson 
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IN REPLY PLEASE QUOTE 

REF . DD.RC. 

-

TELEPHONE : ARMIDALE 2911 
TELEX HUMBER 66050 
POST CODE 2351 

THE UNIVERSITY OF NEW ENGLAND 

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

ARMIDALE. N.S .W 
DEPARTMENT OF ORGANIC CHEMISTRY. 

29th March, 1973. 

COLLEGE STATION, Texas 77843. U.S.A. 

Dear Professor Shapiro: 

Thank you for your blue letter. I thought your readers may be interested 
in some more of our 13C-metal coupling constant! results hence find enclosed 
data on some tin and lead derivatives of furan and thiophene - work performed 
as a joint study with Professor Lewis of this department and Bill Kitching at 
the University of Queensland. 

The value of the coupling constants are strongly influenced by the number 
of alkyl groups attached to the metal atom - the one-bond 13c-119sn coupling to C2 
decreased by almost a factor of two on going from tetra-2-furyl tin to 
2-furyltrimethyl tin. As well, the carbon-metal coupling constants are in 
general much smaller in the thiophene compounds. 

These results suggest that _the electronegativity of the groups bonded to 
the metal atom strongly influence the 13C-Metal coupling constants through 
changes in metal atom effective nuclear charge values. It would be difficult 
to rationalise the gross changes solely in terms of changes in the s-character 
of the carbon-metal bond. 

It is likely then that l* values are very important in determining 13c­
metal coupling constants and serves warning to the many investigators who persist 
in relating carbon-heteroatom coupling constants to the s - character of bonds.2 

. . - . 

Please credit this to the University of New England account. 

~ 
D. DODDRELL. 

P. S. This work has been written up and preprints are av.ail able. 

1. TAMUN Newsletters No .165, 1 (1972) . 

2. cf. D.M. Grant and W. Litchman, J.Amer.Chem.Soc., 87, 3994 (1965) for 
a discussion of the variation of JCH with Z*. 

· 13 
Suggested Title: Some More c~Metal Coupling Constants. 
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TABLE 

JM_13c (Hz) 

Compound C2 C3 C4 cs 
~ ( 0). $._ Mt l 507.5 72.4 · 28.6 24.6 

{Ok~r.1~1 589.4 77.7 31. 3 27.8 

(IJCJ)~ ~ 818.1 100.9 .41.6 .41.1 

(Of:s.. "''J 406.9 31.7 17 . 4 47.0 

(\ 

lQl¼s~ 647.5 45.7 28.4 . 65.9 

l~Pb 933.3 160.4 67. 7 . 59.0 

656.1 75 .3 39.1 110.3 

n 
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in n NMR research. 
.. - . . 

I 
-· 

• • ••••••••• - -~· . __ ,,. u ''""-" 

I t H - :, :!ll.!:...--,.-:: 

i 

■·· 
...., -~ •·• .... • - -.., -- .. - -- * - ... " u ut · :: , l 

I - " ft ... j l - .,.,. ' 
Introducing the JEOL EC-100. It's 
the first commercial real-time 
NMR data reduction system. 

Now, simply by touching a button 
and turning the single parameter 
vernier control, accurate and reli­
able analysis can be accomplished 
in real-time. 

Such functions as vertical expan­
sion or shift, horizontal expansion 
or shift and real-time phase correc­
tion have been simplified as never 
before. Not only has data manipu­
lation been advanced, data display 
is more complete. Results are pro­
vided in real-time CRT display, on 
direct frequency shift display, by 
digital printout, and through tradi­
tional plotting methods. 

The EC-100 is a joint develop­
ment of our computer engineers 
and analytical research staff. They 
set about designing a system that 
would be fast, accurate and reli­
able. They also sought to create a 
computer system that virtually 
anyone in the lab can utilize. The 
resu It is the EC-100, a system for 
truly practical research. Practical 
in capability, operationand price. 

Currently, the EC-100 is being 
utilized with all models of JEOL 
FT NMR systems. In the near 
future it will encompass applica­
tions on all appropriate JEOL sys­
tems and wi 11 offer retrofitting pack­
ages for many non-JEOL products. 

You should learn more about it. 
Simply write JEOL, Analytical 
Instruments Division, 235 Birch­
wood Ave., Cranford, NJ. 07016. 
Tel. (201) 272-8820. 

cJEOL 

INSTRUMENTATION: Scanning Electron Microscopes/ Electron Microscopes/ X-ray Microprobes / NMR Spectrometers/ Mass Spectrometers/ ESR Spectrometers/ Laser Raman 
. Spectrophotometers/ Gas ChromatograJ)hs / Laboratory Computers/ X-ray Diffractometers/ Amino Acid Analyzers/ Seauence Analyzers/ Electron Beam Apparatus. 

WORLDWIDE: 16, Avenue de Colmar, 92 Rueil-Malmaison (Paris)/ Grove Park, Edgware Road, Colindale, London N.W9 / 3-3-l Marunouch1, Chiyoda-ku, Tokyo 100 / 477 Riverside 
Avenue, Medford, (Boston) Massachusetts 02155 / Australia and New Zealand, Austria, Benelux, Brazil, Ganada, Colombia, Germany, Italy, Scandinavia and Finland, South Africa, 

Spain and Portugal, Switzerland, Venezuela. 



W'hen You Need_ an NMR Sysiem, 
See V1&1'1ian First. 

Varian, w0rld leader in magnetic resonance 
spectroscopy, offers a complete seleetion 
of NMR spectrometer systems; from low cost 
systems designed to solve the typical pr0b­
lems of industrial and academic laboratories 
to the ultimate in research NMR systems. 

Our basic systems are briefly described 
here. Ask us what's new for any one, since 
we're continually expanding the flexibility and 
research capal:lility of NMR instrumentation. 

HR-220 and HR-300 

These offer the highest performance in 
commercially available higM resolution NMR 
spectrometers. The HR-220 (220 MHz) and 
HR-300 (300 MHz) spectrometers are 
engineered for use in those applications 
requiring the highest magnetic field strengths 
such as liquid crystal, biological, biopolymer, 
and biochemical studies. Access0ries are 
available for observation of 'H, 13C, 19F, 31 P, 
11 8, and 2H in both the c0ntinuous wave 
and Fourier transform modes. 

XL-100 

A pulsed-Fourier transform or frequency 
swept high resolution 23.5-kG spectrnmeter. 
It features observing capability from 7 to 
100 MHz, and decoupling range from 2.9 to 
58 and 94 to 100 MHz for continuous wave, 
noise decoupling or INDOR experiments. 

Locking flexib ility for hom0- orheteronuclear 
internal lock on 'IH, 19F, and 2H, and external 
lock on ' H and 19F are provided. F0ur\er 
transform operati0n, T 1 measurements, 
homonuclear dec0wpling and solvent 
elimination techniques are also routine 
XL-100. operations. The XL-100 can 
be tailored to meet single purpose or 
multi-departmental NMR needs. 

NW-14 

A moderately priced 14-kG, 13G research 
spectrometer offerir,ig the highest performance 
per dollar of any NMR system now availal:lle. 
Accessories include Fourier transform for 
13C, and other nuclei such as ' H, '"F and 
31P. It is a s0lid state, frequency swept 
spectrometer ideal for either high perfor­
mance routine tasks, or f0·r those research 
requirements demanding state-of-the-art 
capabilities along with versatile lock, spin 
der JU plin@, and variable temperature 
capability using 8mm sample tubes. 

New System T-60A 

The T-60A is the newest Varian NMR 
system, a new system with a heritage, 
a solid tradition of fine workmanship and 
reliability inherited from its predecessor, 
the renowned System T-60. T-60A sensi­
tivity is in excess of 30 :1, and resolution 
is better than 0.3 Hz. Modular accessories 
include internal l0ck, variable temperc!,ture, 
wide sweep, and spin decoupling. 

EM-360 

A 60-MHz instrument which·embodies Varian 
Anaspect's expertise in producing low cost 
spectrometers and Varjan technical leader­
ship in resonance spectroscopy. The result is 
an instrument which is far ahead of the field 
in c0rnbining economy and performance, 
flexibility and simplicity. The newest Varian 
NMR system, it's the low c0st leaGler in the 
60-MHz field , yet it Ql3Iivers high priced 
performance. Gua·ranteed sensitivity of 18:1 
siginal-to-noise and' 0.6-Hz resolution are 
performance features which suit this 
instrument to a wide variety of routine ·and 
research application_s. 

EM-300 

A rugged, low priced 30-MHz spectrometer 
giving excellent results with minimum effort. 
The EM-300 can easily handle routine proton 
applications. The instrument's ability to 
offset, expand or integrate have made it the 
preferred system in hundreds of teaching 
laboratories. Other owners have found the 
EM-300 to be just as useful in simple, 
routine control applications. 

Write : 611 Hansen Way, Palo Alt0. 
California 94303 

varian instruments@) 

Brand names: ANASPECT'" •CARY® • MAT• VARIAN<!l 
VARIAN AEROGRAPH® • VARIAN TECHTRON 




