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HERE ARE 6 GOOD REASONS WHY 
IT P AYS TO S liANDARDIZE ON WILMAD ! 

• WORLD'S LARGEST SINGLE SOURCE. We 
are the world's largest single source for 
glassware, accessories, and supplies for 
spectroscopic research. 

• MOST SAMPLE TUBES. We have produced 
more sample tubes for spectroscopy than 
any other supplier in the world. 

• 
• 

MOST COMPLETE LINE. Our line of glass­
ware, accessories, and consumable supplies 
for spectroscopy now includes everything 
you need for your investigations ... except 
the spectrometer. 

NO SACRIFICE IN QUALITY. Our operations 
are based on a policy of never sacrificing 
quality in order to meet a competitive price. 
No investigator wants to jeopardize accur­
acy, uniformity, stability, and repeatability 
just to save a few pennies. 

• STANDARD OF EXCELLENCE. Wilmad ac­
curacy and precision in sample tubes have 
become the reigning standard of excellence 
in the industry. (Even the equipment manu­
facturers use Wilmad NMR sample tubes.) 

• A DESERVED REPUTATION. With almost 20 
years of pioneering in glassware, acces­
sories and supplies for spectroscopic re­
search, we have earned a reputation for 
reliability which supersedes monetary value. 

WRITE TODAY FOR 

FREE CATALOGS 

If you don't have our two Catalogs covering the WILMAD 
line of Glassware, Accessories, and Supplies for spectro­
scopic research (NMR, EPR, IR and MS), write or call 
today. Wilmad Glass C0mpany, Inc., U.S. Route 40 and 
Oak Road, Buena, N.J. 08310, U.S.A. Phone: (609) 697-3000. 

PIONEERS IN ACCESSORIES AND SUPPLIES FOR SPECTROSCOPY 
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UNIVERSITY OF CALIFORNIA, BERKELEY .......... , 

BERKELEY • DA VIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO ( ) SANTA BARBARA • SANTA CRUZ 

DEPARTMEN T OF CHEMISTRY 

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

Dear Barry: 

... __ , .... 

BERKELEY, CALIFORNIA 94720 

March 28, 1974 

We have constructed a device which is quite useful for nmr in all types of 
systems. This has several novel features, e.g.: 

1. Produces a 11166 pulse 387T sequence with independently adjustable 
widths .and delays. This eliminates all shifts and couplings in any 
spectrum, including chemical shifts, Kondo shifts, scalar coupling, 
dipolar coupling, quadrupolar coupling, Knight Shifts, Day Shifts, 
and Suhl-Nakamura coupling, leaving a simple, clear, easily inter­
pretable spectrum consisting of one sharp line. Analysis of this 
spectrum is performed automatically. . 

2. Eliminates automatically large extraneous peaks due to solvents. 
The solvent to be eliminated is selected by pushbutton out of a 
collection of 1704 entries. Solvent peaks may also be added. 

3. Sensitivity is enhanced by transferring polarization from a large 
sample maintained in Saclay at 2°K. Polarization is running out 
so competition is keen and proposals must be submitted for 
permission to transfer. 

4. Operates with 130 frequency synthesizers and a magnetic field 
calibrated according to the theorem w0 = yH 0 • The lock is 
external and operates on 5Li - 11Li; it is powerful and can 
be put on another campus; 

5. The machine smiles during a spin tickling experiment. 
6. Equipped with a 45 KW power transmitter. This is supplied with 

an answering service to reply to complaints from radio amateurs 
in Siberia. 

7. Optical detection is optional. Sensitivity is so enormous that 
half a photon has been detected. The other half is being kept 
spin-locked under close guard of a hyperfine component. 

8. The device operates in any frame including the rotating, pulsating, 
and randomly fluctuating frames. 

9. Can do DEFT, TDFT, PRFT, WEFT, LEFT, GLBM, etc., by selecting a 
combination of four letters. If no experiment exist for a selected 
combination, the device will invent one and publish a preliminary 
c0Dm1unication. 

This work was hardly supported. 

Best regards, 

Alex ·Pines 
AP:crh 





POLITECNICO DI MILANO 
ISTITUTO DI CHIMICA 

20133 MILANO - Piazza Leonardo da Vinci, 32 

Tel . 292.109 - 292.110 

Prof. Be.rnard L. Shapiro 
Dept. of Chemistry 
Cqllege of Science 
Texas A & M University 
College Station, Texas 77843 
U. S •. ·A. 

Dear Professor Shapiro, 
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Milano, March 15th, 1974 

I have received today your pink letter,so I must apologi­
ze again for my delay and I send you inunediately our contribution, whose title is: 

" 1H and 13c spectra of thietane-1-oxide" 

We have continued our n.m.r. investigations on four-membered rings, in particular 
thietanes, In thietane derivatives only a few complete analysies have been publi­
shed, whereas many stereochemical assignjments are based on approximate n.m.r. 
results. Moreover the absence of complete experimental data of unsubstituted mo­
lecules and the lack of. knowledge on their conformation di1 not allow an adequa­
te test of the theoretical st.udies. ·We have analyzed the H and l3c spectra of 
thietane-i-oxide in order · to determine~he ring conformation and evaluate whether 
a correlation is possible between structure and n.m.r. parameters, particularly 
JI s, normally used for stereochemical ,1iSignments. 

The analysis was carried out firston the spectrum at 300MHz which, 
although strongly coupled, gave the four chemical shifts and the approximate ; · 
values of the three-bond couplings and 2JCD' The refinement of these parameters 
and the determination of the remaining ones were obtained by iterative procedu­
re, performed on the spectrum at 100 MHz (fig.1.). From the n.m, r. data in the 
range of temperature + 190° and - 140°C, evidence was obtained that a strongly 
puckered structure with the sulphinyl oxygen equatorial is rather more popula­
ted than the other one, although the ring inversion rate is fast enough to avera­
ge the coupling constant values even at low temperature. Increasing the tempera­
ture, a slight increase in the population of the less stable conformer , (sulphi~ 
2yl oxygen axial) has been deduced from variations of 3JAC 3JBD 4JBB' and 

JAA' • 
A complete discussion on the coupling constant values in thietane-1-

-dioxide and related four-membered heterocycles will appear shortly in a full 
paper. 

Th 13C . h 1 d 1 · .. . . n e spectrum wit out H ecoup ing is reported in Figure~ together 
with all the coupling constant values, that ~ould be obtained complete of their 
signs from the 2nd order analysis. 

Sincerely yours 
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YESHIVA 

UNIVERSITY 
BELFER GRADUATE SCHOOL OF SCIENCE 

2495 Amsterdam Avenue / New York, N.Y. 10033 / (212) 568-8400 

Dr. B.L. Shapiro 
nepa~tment of Chemistry 
Texas A&M University 
College Station, Texas 77043 

Dear Barry, 

29 March 1974 

I am also interested in an organic chemist interested in 
working on novel compounds of Se (non-toxic), Te and I. 
Salary is l 80□0-j85□□• The n □ sition begins after Sept. 1. 

Yours sincerely, 

.. :J!,v.., 

Jeremy I. Musher 

! / 
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April 1, 1974 

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

Standard Oil Company (Indiana) 
Standard Oil Research Center 
Post Office Box 400 
Naperville. Illinois 60540 
312-420-5111 

TITLE: A simple instrumentation amplifier between an NMR. and signal 
averaging computer. 

Dear Barry: 

Please credit this contribution to the Standard Oil (Indiana) subscription. 

We would like to describe a simple and effective amplifier to provide 
signal conditioning between an existing NMR spectrometer and the Analog to 
Digital converter (ADC) of a signal averaging system. '.!'he circuit is 
suitable for both CW and FFT operation. It provides a high degree of 
common mode rejection in order to avoid ground loops and noise pick-up. 
It will also generate a +lOV offset voltage to properly DC nuil the NMR 
signal before it reaches .the ADC. As a result the experimenter may obtain 
optimal digital resolution and long signal averaging times without over- · 
ranging the. storage word in the computer system. 

Referring to the attached schematic, A1 arid A2 are respectively, a variable 
voltage reference and a sunnning amplifier. A3, A4 and A5 form a classical 
differential instrumentation amplifier. Each input may be floated relative 
to ground • . In normal operation, inputs 2 and 3 are connected to the analog 
output of the NMR. receiver. A shield may be connected to the. common of the 
circuit. It is essential that this shield is not connected to the spec­
trometer or the noise rejection properties of the amplifier will be lost. 
The resistors around A5 must be closely matched to achieve the highest 
possible connnon mode rejection ratio. The signal from the instrumentation 
amplifier is summed with the variable reference voltage in A2. The meter 
circuit on the output of A2 provides a convienent means to null any DC 
component from the NMR. signal before the signal is passed on to the 
computer for averaging. 

Additional details of the circuit include two zener diodes across the 
input to protect against pulse break-through damage • . A spring ioaded 
switch increases the sensitivity of the meter circuit momentarily for 
precise balance near . DC null. The decoupling scheme is shown. This scheme 

~ 

L 
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and proper layout practices must be employed to avoid oscillation. The 
basic bandwidth of the circuit is about 100 KHz with a: gain of unity. The 
bandwidth may be restricted by the addition of Cx to the feedback path of 
Az. A more effective approach is to use a tunable active filter on the 
output circuit, before the ADC. The operational amplifier types illus­
trated were carefully chosen for their almost ideal phase shift vs 
frequency characteristics and should not be substituted. · 

This circuit has been used successfully between a Bruker HFX-90 and a 
Nicolet 1070, an XL-100 and Nicolet 1080 and in installations involving 
IBM computer systems. 

We hope that this circuit will prove helpful to anyone who is attempting 
to optimize the transfer of analog data between an NMR and signal averaging. 
computer, regardless of the types involved. 

Sincerely yours, 
(\ ~ . 

• \ I • _ ) 

_,. I&-€ K: oJ r-; c-::=-l 
\ ioe Ray 
Standard Oil, Inc. (Indiana) 

Bob Santini 
Department of Chemistry 
Purdue University 
W. Lafayette, IN. 47907 

GJR:slk 
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Hunter College 
. . . . 

OF THE CITY UNIVERSITY OF Nl;W YORK I 695 PARK AVENUE, NEW YORK, N.Y. 10021 I DEPARTMENT OF CHEMISTRY 

Telephone 

360-2351" 

~r. nernnrd L. Shapiro 
Department of Cht~mistry 
Texas A f. V University 
College Station, Texas 77343 

Dear Barry: 

April 11, 1974 

Title: Postdoctoral Position Available 

I at:1 seekin!s a postdoctoral research associate for .a one- . or two-year 
period beginning 1 September 197/f to collaborate in · doing nitror,en-15 nmr. 

188-9 

The research areas include structure-chemical shift _cor:relations, medium effects 
on c:~e1cdcal shifts, arid applications to biochemically and pharmacologically 
i1'1portant coT"l.pouncls. Fe also are cleterT"l.ining coupling constants 1:letween 
15n a.nd other nuclei. All the c!1emic;i.l shift work is carried out at the natural­
abundance levei of l5n on a JEOL PS/PFT-100 spectrometer ~vith deuterium lock. 
In ar.1.rHtion, we have become involved in so!'le aspects of instrunent modification. 

Interested in,livi(luals, who s11ould have soT"le nl"l.r experience and preferably 
-so~e ac011:>.intancP. with FT rimr, should contact me at the above address. 

Hunter ColleP:e is Jocated in the U1:'per ea.st siile o.f 'Ianhattan and is easily 
accessible to all parts of ,rew· York City. needless to say, we are an equal 
opr,ortuni ty enrployer. 

See you in ~aleigh. 

RLL:bd 

Sincerely, 

Robert L. Lichter 
Assistant Professor 
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Department of Chemistry 

UNIVERSITY OF SOUTH CAROLINA 

COLUMBIA, S. C. 29208 

(803) 177-5263 April 1, 1974 

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

TITLE: Hydrocarbon 13c Chemical Shifts and Postdoctoral Position Available 

Dear Barry: 

We have been involved recently with the development of a semi~empirical theory 
of nmr chemical shifts, which could be applied to any atom in the .first long row · 
of . the periodic table . . To properly check the calculations for hydrocarbons, we 
obtained the 13c chemical shifts of seven hydrocarbons, i.e., CH4, c2¾, c3He, 
C4H2, C2fii, c3H4, and C2fi4· These shifts were determined on a Varian CFT-20 in 
CS2 solvent with 10% acetone-d6added for a lock material. The temperature was 
-80°C. The data are sunnnarized in the accompanying table. It is important to 
note that the value of de chemical shift between CH4 and C2HG is -11.23 ppm. Our 
value is excellent agreement with the one reported py Strong, et al., J. Magn. 
Resonance, 2_, 145 (.1973}. 

Also I would like to let your readers know of the availability of a nonteaching 
postdoctoral position in my laboratories. The research involves the study of the 
rnnr parameters (shifts and T1 's) for the pyridine dinucleotides interacting with 
several enzymatic systems. The nuclei of interest are lH, 2H, 13c, lSN and 3lp_ 
Furthermore, the postdoctoral (hopefully) will be involved in some fundamental modifi­
cation to the XL-100, e.g. quandrature phase detection, etc. The salary for this 
position is $8500. The University of South Carolina is an equal opportunity/ 
affirmative action employer. 

I would ask any interested individuals to write or phone me (803-777-6039) for 
further information. 

PDE/sec 

Sincerely, 

Paul D. Ellis 
Assistant Professor C 
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Carbon-13 Chemical Shifts of Some Representative 
Hydro~arbons 

Chemical Shift 

Compound o (CS. )a 
-2 

o (TMS) b o (CH42_ 

CH4 195.61 2.8 o~o 

C2H6 184.38 -8.4 -11.23 

CH3CH2cH3 175.67 -17_.1 -19.94 

CH#H2CH3 175.50 -17 .3 -20.11 

HC=C-C::CH 126.34 ..-66.5 -69.27 

HC=C-C=CH 124.63 -68.2 -70.98 

CiH2 119.67 -73.1 -75.94 

H C=C=CH z-=- - 2 118.18 -74.6 ..,..77 .43 

C2H4 69.34 ..-123.5 -126.27 

H C=C=CH 
2 - 2 

.-19.78 ..... 212.6 ..,...215.39 

a) Inte;nal cs2 as det~ned on _ a ~arian ~FT-20 operating at "'"80~C lock~ to. _ 
a 10% acetone.-d6. Positive chemi.cal shifts denote shifts to higher shielding. 

b} External TMS using the relationship o(TMS) = o(cs2) -192.8 



PHYSIQUE 

UNIVERSITi; DE NANTES 

U E R DE CHIMIE 

38, Bd Michelet • 44 • NANTES 
B. P. 1044 

Tai. (40) 74-60-70 

NANTES, le 4.4.74 

Professor Bernard L. SHAPIRO 
Department of Chemistry 

. TEXAS A-M University 
College Station · 

TEXAS 77843 

Dear BARRY, 

Dependence of the coalescence temperature in two-site 
chemical exchange studies. A complement to Professor GUTOWSKY'S letter. 

An alternative to Professor's GD'TOWSKY (1) way of 
obtaining enthalpi~s an~ entropi~s of activation from t~e rate constant at1 the coalescence point, is conveniently offered by the simultaneous use of H 
and 13c resonance. 

Some results concerning the hindered rotation around C-N 
bonds in amidines are represented in the table. The presence of many diastere­
otopic nuclei improves the quality of the method as shown for compound 1· 
Consideration of different sites is certainly a source of discrepancies al­
though the intrinsic variation of the chemical shift with the temperature must 
not be excluded in the one-site multi-frequencies experiments. 

The method making use of both 1H and 13c resonance is 
somewhat cheaper than the elegant procedure of Professor GUTOWSKY since : 

Ius $ (A 60 + HA 100 + HR 220 + further developments of superconducting 
. solenoids))) 

IUS $ (CFT 20 + XL 100) 

It may also be noted that a twenty fold range in frequency 
and rates may easily be covered by this technique. 

1H (a) 130 (b) 

CFT 20* XL 100 OFT 20* XL 100 
------------- ------------ ------------ ------ ----·--

l\~~ Tc ll~ Tc /1✓._p Tc ~~cP Tc 

c6H
5

-N=CH-N(CH
3

)2 6.2 - 7.8 278 116 - 145 318 
1 (a) 

c6-1
5

-N=CH-N(CH2CH
3

) 2 ~13~4 - 16.8 275 128 - 160 304 
- - 56 70 294 

2 ba b 

~ 

~ 
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* At the present time, the values rela.tive to the CFT 20 spectrometer a:re 
virtual since we do not dispose of such apparatus, but this negligeable · 
fact does not detract from the validity of the method. Other data will 
be abailable in ref. ( 2). 

The accuracy of the results is good for the b.G*, 
acceptable for the AH* and poor for .the AS* values ; it is limited, as 
Professor GUTOWSKY points out, by the accuracy of the temperature measurements. 
With the vast shortage of funds which characterizes our day and age, greater 
accuracy perhaps should be looked. for in a drastic improvement of- the . "magic 
box", rather improperly called "temperature controller V6040 " (4), or in 
self-made devices, than in superconducting solenoids. · 

Sincerely yours. 

G.J • . MARTIN . 

f5. G* /T kcal. m -1 LlH* kcal.m -1 

1 14.9/3~8 . + 0.1 11.9 + 2 - -
2 14. 3/304 - + o. 1 12.2 + 1..8 - -

(1) H.S. GUTOWSKY - TAMU Newsletter 186, 25, (1974) -

(2) M.L. FILLEUX, N. NAULET, J.P. DORIE, G.j. MARTIN -
Tetrahedron Letters 1974 - in press -

(3) G.J. MARTIN, D. LE BOTLAN, M.L. FILLEUX -
TAMU Newsletter, 182, 30,(1973) -

M. L. MARTIN. 

~S* cal.Kelv 

8 .+ 4 -
7 + 4 - -

-1 

(4) I. suppose that the problem of controlling the temperature in NMR inserts 
is not limited to this apparatus but we have not direct experience of 
other commercia.l systems. 
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40 WATT/ 
MODEL 240L 
■ 20KHz to 10MHz coverage 
■ More than 40w linear 

power output 
■ Up to 150w CW & pulse 

output 
■ Works into any load 

impedance 
■ Metered output 
Extraordinary performance in a 
wide range of transducer drive 
applications. Deliver up to 150w 
into any load regard less of its 
impedance. Compatible with all 
sig nal and function generators, 
the 240L is a high quality 
laboratory instrument for ultra­
sonics, biological research & 
electro-optic modulation. 

100 WATT/ 
MODEL 3100L 
■ 250 KHz to 105MHz coverage 
■ More than 100w linear output 
■ Up to 180w CW & pulse 
■ Works into any load 
■ Unconditionally stable 
Designep to replace bulkier and 
less efficient tube type amplifiers. 
the Model 3100L will provide 
re liable and maintenance free 
operation. NMR, ENDOR, ultra­
sonics and laser modulation are 
just a few of the applications for 
this versatile source of RF energy. 

20 WATT/ 
MODEL 420L 
• 150KHz to 250MHz coverage 
• 20 Watts power output 
• Low noise figure 
■ 45dB ± 1.5dB gain 
• Class A linearity 
Tile widest band so lid state power 
amplifier available at its 20w 
power level, the ENI 420L is a 
truly state-of-the-art instrument. 
As a drive source for high resolution 
acousto-optic modulators and 
deflectors the Model 420L is 
invaluable'. Its Class A linearity will 
amplify AM, FM, TV and pulse 
signals with minimum distortion. 

.3 WATT/ . 
· MODEL S00L 
■ Flat 27dB gain 2MHz to 

500 MHz 
■ 1.7MHz to 560MHz usable 

coverage . 
• Thin film construction 
■ 8dB noise figure 
■ Failsafe 
This compact unit can deliver more 
than 300 milliwatts from 1.7MHz 
to 560MHz at low distortion. A thin 
film microelectronic circuit is the 
heart of tl1is general utility 
laboratory amplifier. Extremely 
wide band response at a very 
modest price. 
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· DEPARTMENT OF CHEMISTRY 

THE UNIVERSITY OF GEORGIA ATHENS, GEORGIA 30602 
404 542-2626 

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

POSTDOCTORAL POSITION 

Dear Prof. Shapiro: 

April 4, 1974 

I solicit candidates · for a postdoctoral position in 
my laboratory to begin July 1, 1974, or as soon thereafter 
as possible • 

. The research will involve CIDNP from reactions of stable 

188-15 

free radicals (radical anions) in low magnetic fields. CIDNP 
will be detected after these very fast reactions are complete 
using Four1er nmr spectroscopy. The radical pair theory and 
its parameterization will be tested through efforts to simulate 
the observed CIDNP spectra through .calculations based on those 
models. 

A candidate must be well versed in magnetic resonance 
theory as well as practice. In partic~lar, he should be familiar 
with treatments of time-dependent phenomena involving fairly 
complex spin systems and with the associated computer programming. 
It would seem that the best candidates would probably be physical 
chemists with experience in DNP, other double resonance areas, 
or similar fields. Prior experience in CIDNP is not required. 

A candidate must be able to work independently. His 
expertise will not be coincident with mine (physical organic 
chemistry, kinetics and mechanisms), but complementary. 

The salary will be $8500/yr. 

Candidates should contact me directly. 

Sincere~ M 
John ·F. Garst 
Associate Professor 
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Eidgenossische Technische Hochschule Zurich 
II 

CH-8006 Zurich, 

Universitatstrasse 16 April t 4 1974. 
. Tel. (01) 32 6211 Lab.oratorium fur Organische (!;hemie 

Prof. B. L. Shapiro 

Department of Chemistry 

Texas A & M University-

College Station. Texas 77843 

U. S. A • 

.'.!_1 Error Analysis for th,. Inversion Recov rv Technique 

Dear Prof. Shapiro, 

We have recently studied some. parameters ffecting the accuracy and precision of 

T1 values measured by th inversion recovj ry technique. The most important factors 

. . 1 . I ' I . h ' d . are errors in signa int nsity measurements, pulse in omogeneity, an incorrect 

pulse width. 

Errors· in signal intensity measurements do not affect the accuracy of the T
1 

values. 

. . II I . 
Pulse inhomogeneity and incorrect 180° pu] se setting, however. give raise to a 

· . . If . l ll ' - If (A' . A) / 2 A ( . . 1 ) . systematic error. a near regression o ln - · on, or simi ar is 
. I o o 

used for the evaluation, this bias is removed, as it affects only the intercept. 

The precision of T
1 

valu sis most seriouslv affected bv the variance of the 
II ·. I - · -

signal intensity and to a lesser degree b j the pulse inhomogeneity. The accuracy 

of the 90° pulse does no! influence accuracy and precision of the result. In 

practice, the contributi l n of the variancj of las well as of inproper 180° pulse 

setting can be neglected ~ Pulse inhomogenllity is difficult to measure. However, as 

errors in pulse width ar l generally small, a measure for pulse inhomogeneity is 
- II . . · 

L 
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given by I '7 .- A(i80o _ 0 _ 900) / A( 90o). If one · further assumes that A and 

A
0 

are measur.ed with equal precision, the variance of a T
1 

value calculated from 

a single point with given A/A can be estimated. In Fig. 1 the ratio between the 
. 0 

relative standard deviation of T
1 

and the .relative standard deviation of A
0 

is 

p·Lot:ted against A/A for two different values of the pulse inhomogeneity measure I. 
0 

-1 0 +l A/A 
0 

Fig. 1. Plot of the estimated ratio between the relative standard deviation of T
1 

and the relative standard deviation of A against A/A. 
0 0 

As the precision in T1 deteriorates raridly for extreme values of A/A · it is 
o' 

suggested to exclude data points with [A/A \ near 1. 
. 0 

A more detailed discussion will be . submitted for publication in Org.Magn.Res. 

Yours sincerely 

J.T.Clerc H.P.Meier E.Pretsch 

I I -U)Ju r_· t. C Ir· 
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HARV ARD MEDICAL .SCHOOL -.- PETER BENT BRIGHAM HOSPITAL 

DEPARTMENT OF BIOLOGICAL CHEMIST y 

HARVARD .MEDICAL SCHOOL 

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

Dear Barry: 

April 5, 1974 

Mailing Address: 
BIOPHYSICS RESEARCH LABORATORY -

Peter Bent Brigham Hospital 
Boston, Massachusetts 02115 

Allylic Couplings and Bond Fixation in a.-Pyrones 

I 
Since the relationship between 1r-pond order and the magnitude of 

allylic couplings involving methyl grop ps is well-established, it was not 
surprising that the nonequivalent methyls of 4-methylaminopent-3-en~2~one 
had widely differing allylic couplings: 

(0.53) (<0. 2 Hz) 

One might thus anticipate that for a system in mobile equilibrium, such as 
acetylacetone 

CH3 ~ CH ~ / *CH3 CH CH ~'<CH 
'c.....- -..::::::c 3 'c-:;:::::. 'c,..... · 3 

11 I . • ~ l II 
0 •••••. H-0 0-H ....... 0 

the allylic coupling should be approxikately the average of those in the above 
model. In fact, 4J <0.2 Hz, suggestink either 1) the model is a poor one, 
2) there is no enol-enol equilibrium or 3) the allylic couplings in the model 
have opposite signs. 

I _ 

C 



P_rofessor-. Bernard L. Shapiro 
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April 5, 1974 _ 

bond 
some 

In an attempt to explore the possibility that systems involving considerable 
fixation may exhibit positive allylic couplings, I looked at the spectra of 
methyl-substituted a-pyrones (supplied by Dr. George Vogel of Boston College). 

~ 

l\'-L11b 

~::--~o 
~ 

1. 
~ 

In CDCL1 solutions i exhibits methyl absorption at 62.26 (singlet) and 
6 2.21 (doublet; J = 1.0 Hz). Coupling between the methyls is 60.2 Hz. No 

sign information was obtained. 

Compound +u1 gives a spectrum ideally suited for sign determinations. The 
methyl absorption ( 6 2 .16; doublet of doublets, J = 1. 2 and 0. 25 Hz) clearly 
shows coupling to both ring protons (meta coupling= 1.4 Hz). Double resonance 
experiments indicate 

0 which, of course, is not supportive of the original hypothesis. The question, thus, 
remains open, but the indic_ation of considerable bond fixation in a-pyrortes is 
interesting and entirely consistent with th~ir chemistry. 

Best wishes to all. 

DS:bn 

Sincerely, 
. . 

~ 
Dennis J. Sardella 
Visiting Lec~urer 
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varian AG / Steinhauserstrasse / 6300 Zug / Switzerland I Tel. (042) 23 25 75 / Telex 78841 

Prof. B. L. Shapiro 
Department of Chemistry 
Texas A & N University 
College Station 

Texas 77843 U.S.A. 

April, 11, 197 4 

Dear Barry, 

. Suggested Title Solvent supJ:lression in proton 
FT NMR on lthe XL-100: 

. Some p}~ctical hints 

With the rapid growth of biochemicJi apblications of proton FT NMR, 
instrument users are confronted with th~ problem of detecting weak 

I I · · 
solute resonances (10-3-10-5 mola~) in the presence of the large residual 
HDO line. The problem has in some ins~ances erroneously been inter­
preted as one of dynamic range due Ito tlie limited computer word length. 
This can easily be overcome by block a i eraging and double precision 
storage techniques. The limitation, [ howr2ver, rather lies in the ADC 's . 
dynamic range. Though the XL-loo 1s ADC has a word length of 13 bit 
(12 bit plus sign), the strong solvent res:ponse forces one to reduce the 
spectrum amplitude in order to avoid overloading of the ADC. This on 
the other hand means that weak sigrials :inay be below the ADC 1s detection 
threshold. Apart from this, a solveilt li~e, which is two orders of 
magnitude more intense than the re~ona~ces of interest, render the 
observation of ~ignals near the solvr nt l ~ne irnpossible (spinning side­
bands etc.). It 1s for these two reasons often mandatory to suppress the 
perturbing solvent line. I I 

It should be pointed out tliat n0ne of the subsequently discussed 
methods is essentially new. The pu}posJ of their presentation is rather 
to compare the presently available :tnethbds with respect to their efficiency 

I I · 
and to encourage instrument users to apply them. 

The techniques to be dis+ sseb a.re : . 

( i ) 

( ii ) 
( iii } 

Inversion-recovery method a J described by Patt and Sykesl 
'b i 2 . a_nd Benz, Feeney and Ro
1 

erts 
Irradiation of the HDO peak I 
Par_tial saturation using J (90°1-t) sequence in the steady state 
regime. 

ad ( i) : All this method requires is (a~ a standard XL-100 program, 
(b) a minor hardware modification allowing a short field gradient pulse 
to be applied to the Y shim coils, (d} a Jrecise determination of T1 (HDO) 
ann in\ that 1'1 lsolutel•T1 (HDOL I I 
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The idea behind the method is to apply the 90° observing pulse at the 
moment the HDO magnetization passes through zero. A standard 
{180°-t-90°-T) .. sequence would require T•5•T1 (HDO) thus excessively . 
lengthening the experiment. Instead Benz et al. 2 have determined the 
steady state conditions allowing shorter values of T to be taken. After 
T 1 {HDO) has been determined {which is a matter of seconds), a suitable 
pair oft, T values can be taken from the curve on page 117 in Ref. 2. In 
order to allow for the steady state to build up, it is important, however , 
that SS = 1 is used. This means that the first four pulses will be 
neglected. Fig 1 a) shows a proton FT spectrum obtained after accumulation 
of 500 4-sec transients under standard conditions from a 5 x 10- 3 molar 
solution of tryptophan in 99, 75 % D2O in a 5 mm-tube. The spectrum 
in Fig 1 b) was obtained by using a {1800-HSP-t-900-T) sequence under 
otherwise unaltered conditions. Apart from the 160-fold reduction of the 
HDO peak's intensity, the spectrum shows a considerably improved 
sjgnal-'-te>-noise, because of a better -ADC resolution for these signals. 

ad { ii ) : Irradiation of the HDO peak at its exact frequency is an 
alternative way of suppressing the solvent resonance. This requires the 
FT homodecoupling accessory, in principle a simple T cable which 
permits the hetero decoupler output to be fed onto the obs.erve transmitter 
coils. _ Important in this experiment is a precise setting of the decoupler 
frequency. This is best achieved by varying the decoupler frequency until 
a minimum response is observed on the oscilloscope. Fig 1 c) shows 
a spectrum obtained under the same conditions as the one in Fig 1 a) 
except that the HDO line was irradiated. The solvent suppression factor 
is about 30 and the signal:-to-noise of the solute Hne comperable to that 
observed in Fig {b). 

ad ( iii ) : The simplest but also the least efficient among the methods 
discussed , consists of applying 90° pulses. If. steady state conditions are 
selected and T1 .(solute)<T1 (HDO) this should result in a solvent line 
intensity reduction. The spectrum shown in Fig 1 (c) has been obtained 
under the same conditions as the one in Fig 1 {a) except that the first 
four pulses were neglected and that 900 pulses were applied. 

VARIAN AG .7.i;:~ory 
F. W. Wehrli 

1 S. L. Patt and B. D. Sykes, J. Chem. Phys. ~' 3182 (1972} 

2 F.W. Benz, J. FeeneyandG.C.K. Roberts, J. Mag. Res . 8, 114 {197 "' ' 
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- I 

>-H➔ 

"' 
I 0 

Transients: 500 I 0 

I 0 .,, HOO 

' o<. -so· 

a) 

··b±t:::±:tti:ttc:.:~±:t:1:::t::::ttti:~~:±::t±:tti::ta:~~:t±ti:ti:&:~±t:t:tt:ti::ii:r:.::i:i:±:ttl:j:±:t:ttti:J:i:i:~±±±±:t::ti 
·:: ~.....,....,...,.......,....,.............,.........,...,....~..,..,...,......,...,..,...,.........,..,..,.......,...,....T"'T"T""I""!..;:;-~- ',..,...,..,...,-:\--r-r-,-.,.............r-,--r-,"'T"T"T"1"'T"T"'T"T""l""!7"'1"T"T""T"'T"T'T"'r-"T""T'TT"T"T"T"T'"r,-T"T" 

:::=- ..,;.i.;::i::;· i' ;;~~~~;;~;;~;;;~;~~;;~-;~· ;;i~;;~i;~;;~;;;;;~;~~~;~ ,,...., 

:tlo: 
I 0 

2 0 

I 0 

' 
(180° -HSP-t-90° -T)soo 

t • 5 sec , T • 8sec , ft (HOO) -15: 1 sec 

b) 

'••~:±t:t:::~:::±::':~t±ti::.:~::::±t:l::::::±:ti:t:.:ti:::::.:::r~t:t::ti$" ~±t::ttttti:i~±ttti:±ti:i:ti:J:i:i:~:±±:±:±:t::t: 
::: J...J..~~..,..,..,.....~~~.....,....,...,..,..,..,......---.-.-...,..,...,.....T""T""T'""""l~-""T"T""T""l-' ...+' .-r+.,-,-' .........,..,.."T'"T""T"T"'l"T'T"T'T"T"T"T"T'",...,....,..,."T"'T"T"T"T"TT"T"'--r,-T"T""r""T"TT"M"" ,· . 

" 

~ 

L 
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,,-;;:;!:::.: :;::::,;=;;;;~~i~~~;;;~;;~~ii~~i~;~~;;~-~;~~ii;;i~;;~~;~~;;~;~;~~;-~~;~;;~ ,, 
'• 5000 

,Joo 

:1': 
l 0 

50 

J. 

Transients: 500 
.. oe.=60° 

.. 

HOO irrad . 

C) 
X 1.5 

~:h, :±±::::::tt±::::t:tc::::::::~:±:±:::::::1:iti~::i:±±:l::±::t:t::ttt:ti:ti::~:tl±±::t::t::::i:t.:ttt::.::c::;::t±±±±tt:::ittti:i:1:::i::i~t:t±::t±tt:tti::.:~c::::ct±t:b~ 
,,,....,..,...,....,...,....,..,..,.....,.....,...,....,...,....,..,..,.....,.....,...,....,...,....,..,..,.....,...,..,....,....,...,....,..,..,.....,..,.....,.......,....~-:;..,...,..,.......,.......,....,...,...,..,.....,..,..,..,...,....,...,...,..,.....,..,..,..,...,....,...,...,..,..,..,..,..,..,'"'r"T"T.,..,...,..,..,..,..,'"'r"T"T"T"T"T"" 

I 0 (90°-t)soo 
steady state 

d) 

Fig. 1 a)-d) : 

... 

x25 

-3 100 MHz FT spectra of 5 x 10 molar tryptophan in 
99,75% o

2
o (5 mm tube) under experimental conditions 

as described in the text. 

.. 
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NICOLET 
nmrdata systems ... 
for routine rese8rpt, problems 
and advanced aJ)plications . 
The Nicolet 1080 and NMR-80 data acqulLJn and analysis systems are in use world­
wide in solving not only routine research problems but also in advancing the frontiers 
of nmr knowledge. These data systems are highly regarded for their timing accuracy, 
sensitivity, continuous display capabilities[ an~ general versatility in the conception and 
execution for new experiments. Some of theke are: 

STOCHASTIC RESONANCE -This techtJe involves 
random noise modulation of the rf excitation frequency, 
leading to a broadband excitation whos~ r~sponse is 
measured and Fourier transformed much \as 

1

in _conven­
tional pulsed-FT nmr. Its principal advant gel lies in the 
fact that much less rf power is needed to excite the 
chemical shift range of interest and that it has the same 
Fellgett's advantage of FT nmr. I . 

RAPID SCAN NMR- In this technique, as ectral region 
I I 

is swept at a rate much greater than allowed f
I
or by slow 

passage conditions an·d the resulting ringing
1 

spectrum 
correlated with a spectrum of a single ringing line or of 
a theoretical line. Its principal advantage 1;ies in the 
ability to acquire data rapidly even in the presence of 
strong solvent lines, without requiring that theke lines be 
part of the signal averaged data. . I I 
HOMOSPOIL T, SEQUENCE - This sequence allows 
the rapid measurement of long T1's without the long 
5xT1 waiting period needed by the inver~io~-recovery 
sequence. It is accomplished by a -(90-spoil-tau-90-
sample-spoil)- sequence. I 

QUADRATURE DETECTION NMR - T~is technique 
allows -.../2 enhancement over conventional p

1
ulsed nmr 

since the rf carrier can be placed in the \center of the 
spectral region and dual phase detectors used\to receive 
the response. The two resulting free indJction decays 
are Fourier tran~f .- ,rrned !1 sing a compl~x transform 
which results in . . Pe frequency domain! sp~ctrum. 

Please ( · .. -. f0r details r, n ti.ese applications Jr to discuss 
how the -... ei-<>, .. fl- i:l0 data Si ~tern may be used\ for iyour experi-
ments. Complcle systems start at $20,000. If you are already a 
~-'.icolet d?. ta sy;:;tem user, you may order free softwalre fc;>r the above 
techniques from our Nicolet Users Society (NUS) librar;y. 

.. 
~ 

R. R. Ernst, J. Mag . . Res. 3 10-27 (1970); 
R. Kaiser, J. Mag. Ras. 3 28-40, (1970) ; 
J. Cooper and R. Addleman, 13th Experl• 
mental Nmr Conference (1972); E . Llppmaa, 
private communication. 

J . Dadok and R. F. Sprecher, 13th and 14th 
Experimental Nmr Conferences (1972, 1973); 
E. Becker, paper In press. 

J 

J. L. Markley, W. J . Horsley and M. P. Klein 
J. Phys. Chem. 55 3604 (1971); R. Freeman 
and H. D. W. Hill , Ibid. 54 April (1971); 
G. G. McDonald and J . S. Leigh, Jr., J. Mag. 
Ras. 9 358 (1973) . · 

J . Schaeffer and E. 0. Stejskal, 15th Experi ­
mental Nmr Conference (1974), and J. Mag. 
Res. March (1974) (In press) . J . D. Ellett, 
.!!!J!j. Adv. Mag. Res . 5 117 (1971) 

NICOLET INSTRUMENT CORPORATION ,-~---5225 Verona Road, Madison, Wisconsin 53711 

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

L 

~ i . 
\..__.,, 
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~ The University of Western Ontario, London, Canada • • 

Faculty of Science 
Department of Chemistry 

April 24, 1974 

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

Dear Dr. Shapiro: 

POSITION AVAILABLE 

I would like to draw to the attention of the readers of TAMU 
newsletter that the Chemistry Department, University of 
is beginnfog a search for a Senior Scientific Officer. 
pleased to receive inquiries from anyone interested. A 
follows. 

Western Ontario 
I would be 
brief description 

Applications are invited for the post of Senior 
Scientific officer from persons familiar with the operation 
and scientific capabilities of spectroscopic instrumentation. 
The position involves responsibility for the maintenance and 
operation of major instruments in the Department with 
emphasis on n.m.r. and mass-spectroscopic facilities, to­
gether with an involvement in the professional or research 
activities of the Photochemistry Unit within the Department. 
The appointee will be a senior member of the support staff 
of the Department and should hold a Ph.D. or M.Sc. degree 
in Chemistry. The appointment is for 2 years in the first 
instance. Salary is negotiable, but not less than $12,000. 
Applications should be sent to Dr. H.C. Clark, Head, Department 
of Chemistry, University of Western Ontario, London, · 
Ontario N6A 3K7, as soon as possible. 

Yours ·sincerely, 

H.C. Clark, Head. 
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KETTERING-MEYER LABORATORY 

Prof. B. L. Shapiro 
Department of Chem is try 
Texas A & M University 
College Station. Texas 77843 

Dear Barry: 

Sout 
. I 

0 
ern Research Institute 

2 0 0 0 NI N T H AV E N U E S O U T ·H . 

BIRMINGHAM,ALABAMA 35205 

TELEPHONE 20S-323-6S92 

April 15 • 1974 

13c NMR of Isomerlic Dithianes. . . . 

Most of our recent 13C work hals neen on substituted purines. 
but this is scheduled to appear in the Jo~r hal of Magnetic Resonance 
very soon (July). and. in any case, is too !lengthy for the newsletter. 
Meanwhile. here are some 13C data on J pl ir of cis-, trans- isomers 

. of a 2, 5-disubstituted-l, 3-dithiane to kke~ the subscription going. 

cis-

H 

HC-t 

~--y 
S--tH\H 

~C-NH t 2 

H 

trans-

Originally, we identified thes , isomers by means of their 
1 H nmr spectra, two helpful references i' 2J. and Eu(fod)3 addition. 
The 1H chemical shifts of the methyl groups for both isomers are in 

I I · · 
agreement with that expected for an equftor ial methyl group at C2 , 

so that the predominant conformations should be as drawn. 
· . I I · 

Both completely decoupled ancl proton- coupled 13C spectra 
were obtained for each isomer . The prbtoh -coupled spectra made it 
possible to assign all peaks in the spect±-a bf both isomers; and to 
obtain some of the coupling constants. 

,,..-----.., 
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Prof. B. L. Sha,pfro 
Southern Research Institute 

April 15, 1974 

Chern ical . Shifts3 

isomer C2 CiC6) Cs CH3 

cis- 41. 82 38.62 38.72 21.06 
trans- 41.00 37.89 47.69 20.00 

Coupling Constants (Hz) 

Isomer lJ 
C2H2 

lJ 
C4H4 

3J 
C4H2 

lJ 
C5H5 

lJ 
CMeHMe 

2J 
CMeH2 

cis- ~ 153 ~ 139 ~7 138. 6± 0. 3 129. 4± o. 3 4.3±0.3 
trans- ~ 150 ~ 140 144. 6± 0~ 3 129. 4± 0. 3 4.3±0.3 

As you will note, the only carbon with a significantly different 
chemical shift in the two isomers is C5. In addition, in the proton­
coupled spectra C5 showed different splitting patterns in the different 
isomers. In the cis- isomer, C5 appeared as doublet of triplets (being 
split by only one of the protons at CiC6), 2Jc H = 4. 7± 0. 3). In the 
trans- isomer, C5 was split nearly equally by' b~th protons at CiC6), and 
appeared as doublet of "quintets" with 2 J c

5
H4 ~ 4. 5Hz. 

MCT:mw 

9incerely, 

~-----· 
Martha C. Thorpe 
Senior Chemist 
Molecular Spectroscopy 

1. E. L. Eliel and R. 0. Hutchins, J. Amer. Chem. Soc .• 91, ~ 2703-15 (1969). 

2. R. J. Abraham and W. A. Thomas, J . . Chem. Soc., 335-41 
(1965). 

3. Chemical shifts are in ppm downfield from internal TMS, and 
should be accurate within± 0. 02 ppm. Solvent: CDC13. 

188-27 
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WESTERN 
RESEARCH CENTER 

Stau1fer Stauffer Chemical Company 
1200 South 47th Street / Richmond, California 94804 / Tel. (415) 233-9361 

I - - - -

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

April 23, 1974 

College Station, Texas 77843 

Trifluoroacetic Acitl a.s a Solvent 

Wewish to caution NMR researchlrs on the us~ of trifluoroacetic . 
acid as a solvent. · · _ ·1 · · . · · 

In our attempt to obtain a carb9n-[13 NMR spectrum of 2-hydroxy-4-
(ethylamino)-6-(isopropylamino)-triazine1 (I) we had to use trifluoroacetic 
acid as a solvent. For spectral comparison, we also used the same solvent , -------\ 
for 2-chloro~4-(ethylamino)-6-(isopropylamino)-triazine (II). To our L 
surprise, the two carbon-13 NMR spect~a ~ere identical. 

X 

A -
H-~~t 

I . I r 
CH2(7) /HI (9) 

/ I [ \ 
CH3 (8) CH3 CH3 

(1 ' ) (10) 

I:X = OH 
II: X = Cl 

The chemical shifts with respect to TS re listed as follows: 
I I C(2), C(4), C(6): 145.2, 149.3, 150.2 

C(7) 
C(8) 
C(9) 
C(l 0) 

33.0 
7.7 

· 41.6 
15. 7 



Stauffer Chemical Company 
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Prof. B. L. Shapiro 

Upon evaporating the solvent, both compounds gave identical IR 
. and proton NMR spectra. Apparently trifluoroacetit acid contained water 
which reacted with II in the presence of acid to form I. · 

Sincerely yours, 

C. K. Tseng 

/ . . 

~ ::~/~ -~~·' 
A. Mihailovski 

CKT/AM/1 h 
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--· - · -. ......... ~ ,,,.--,_ -
.. ' . L 

. Deuterated Solvents 
. ,. 

·-··• -·-... · Reference · Compounds · 

. . . . . . I 
. Sh lf t R~ogents I . · 

. I 
NUCLEAR MAGNETIC 'ESONANCE LTD. 
MAGNETIC HOUSE/ SCRUBBS LANE/ BLEDLOW RIDGE/ 

HIGH WYCOMBE/ BUCKS/ HP14 4Af I 

I I 

1 · C 

I 

I 
I 

I 
I 



~ Universite Claude BERNARD LYON I 
Laboratoire de SPECTROSCOPIE ET DE LUMINESCENCE 
43, Bld du 11 Novembre 1918 
69621 VILLEURBANNE FRANCE 

Dear Professor Shapiro, 

T
1 

measurements showing convection streams. 

188-31 

In order to measure spin-lattice relaxation times of protons 
at low resolution we apply the usual fast adiabatic passage technique 
/1//2/, on a Varian HA-100 spectrometer operating in the H.R. mode. 
For example, phenyl selenol relaxation times 'have been. studied in the 
30°C - 150°C temperature range. When oxygen . is removed /2//4/ the T1 
values of selenic proton /3/ are about 20 seconds so . we tan use a saw 
thooth generator with a period of 1. 6 s to obtain the field sweep 
through the resonance. 

The observed phenom.enon Magn1=tization recovery appears to be "normal" 
-purely exponential- with a spinning sample at all temperature Fig. la. 
But the recovery shows an important modulation when. the sample is not 
spinning. Fig lb, a11••~. This phenomenon arises from the heating of 
the insert. A thermocouple th~eaded into the insert, shows that the 
heating device generates along the axis of the sample a gradient of 
temperature of about 2°C per cm when the mean temperature is 130°C. This 
gradient is sufficiently stable (20-30 minutes) to allow the recording 
os several experiments ; it decreases when the he·ating is maintained 
for a long time and the modulations disappear in that case. We see that 
convection motions amid the cylindrical sample are produced by the gra­
dient for temperature /5/ and that these motions influence the apparent 
evolution of magnetization. Inertia caused by the spinning of the sam­
ple prevents such motions and hinders the modulation of recovery curves. 

Similar observations have been obtained with dimethyl sulfoxide 
and substances dissolved in this liquid. 

Quantitative analysis. Let V be the total volume of the sample and v 1 

be the fraction of this volume in which nuclei are adiabatically reversed. 
Furthermore we suppose that only a fraction of v' induce the bulk of the 
signal into the receiver coil. Let v. be this volume which is centered 
at the receiver coil level and corresponds to 1 crri of the . sample vertical 
size. The signal in the receiver arises from two different species of 
nuclei : A part of it arises from the reversed spins which were initially 

. in the volume v', let be p
1 

(t) the corresponding fraction ; an other part 
results from the non reversed spins which were initially outside the volu­
me v' but came into the receiver volume v because they have pulled in by 
convection streams, let be 1 - p

1 
(t) the corresponding fraction. Then, 

/1 / L .E. DRAIN, Proc. Phys. Soc. (London) 62 A, 301, (1949) 
/2/ J.C. DUPLAN, A. BRIGUET and J. DELMAU, -:f:-Chem. Phys. 54, 3648, (197 1

' 

/3/ L. LALEZARI and N. SHARGHI, Spectroch. Acta 23A, 1948,-(1967) 
/4/ R.E. RONDEAU, J. Chem. Phys. Educ. 46, 504, (1969) •. 
/5/ J.W. EMSLEY, F. FEENEY, L.H. SUTCLIFFE,. High Resolution N.M.R. 

Spectroscopy, First Edition, chapter 7, page 271, Pergamon Press (1965) 
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the total magnetization which influences the rece.iver 
written : J I · 

Mz(t) = p
1
(t) Mz(t) 1 (1 - p

1
(t) )M

0 
. 

The evolution of M (t) is driven bJ the Bloch decay 
z I 

M - M ( b) 
~ M (t) o z I 

Eq (1) and E: (:) give Tl ~ 
Mz(t) - M

0 
(Mz(t) . M

01

)p
1 

(t) 

and finally : 
M - M (t) 2 M e- t /Tl (t) 

o z o P1 
with the initial conditions 

M (0) - - M 
Z 0 

P1 (0) = 1 

coil may be 

(1) 

(2) 

(3) 

. (4) 

(5) 

The behaviour of p
1 
(t) is reflected by the product (M - M (t))e t/Tl 

since T1 and M
0 

are • known and t , e vl
1 

ariations of Mz (t)
0
are ?ecorded. 

Motion of "labeled" nuclei : The experimental curves shown in Fig.2 
have been obtained at 130°C witl{ phenyl protons signals of c

6
H

5
SeH. . 

The full lines represents the dd cay of (M - M (t)) /M and tney correspond 
to the evolution of the magneti i ation of ~he v~lume v

0
after the spins have 

been reversed in the volume v' • 1Fr~ Jf1:e preceeding curves we can the 
decay of p

1 
(t) by multiplying by ~ 1 * - dashed lines. We have obtained 

theses results using decreasing lli~uid heights in 5 rrnn o-d N.M.R. tubes 
successively 45,25 and 15 mm. Tiie t ubes · are identically fixed in the 

I I · 
spinner so the surface of the liquid has not the same position and v' 
is not constant. I' I . · · 

Of course the quantity (M - M (t))/M tends toward zero, but 
this limiting value is reached 6n~y af~er sev~ral oscillations. One 
can reasonably assume that the J pih s "labeled" in the volume v 1 at time 
zero will spread over the whole is cnrple volume V after a long enough time. 
Then the value of p

1
(t) tends to the ratio v 1 /V which is a non zero 

value. This prediction is well t es t ed by the experiment. 
A close relationship ex i st ~ between the period of the observed 

oscillations and the convection /mo t ions. These streams appear well re­
gulated. But in course of time the l streams tubes get out of shape because 
the mix ing of the liquid and thJ amplitude of the oscillations of p

1 
(t) 

decrases. I . . 
Cautions in high temperature N.:t1.R,. studies. Since this parasite effect 
must be carefully avoided during relaxation times measurements we though 
it would be useful to summarize I soine remarks about how to avoid it. 
Care must be taken even for spinnih g samples because the inertia intro­
duced by rotations prevents the I cohvection streams, it also hinders .the . 
homogeneiza.tion of the temperatljlreis amid the samples. 

We also looked at the effects of the convection currents on · 
_______ ...!.._I __:..I _____ - _ . __ . ____ _ 

* The T
1

1 s value is independent 
I 
y b easured by the adiabat.ic method after 

the gradient has disappeared. · 
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saturation recovery experiments /6/. The recovery of the apparent ma­
gnetization is in that case nearly exponential but with a time constant 
shorther than the usual T

1
1 s value. Indeed, the convection motions · 

alter the initial conditions of the different spins ; those which are 
not in the volume v 1 at zero time, have soon recovered some magnetiza­
tion. 

vide 
is a 
/7/. 

Finally we would like · to point out that our observ~tions pro­
further support to the · idea that magnetic labeling of the nuclei 
powerfu 1 method to reveal internal motions in small liquid samples 

Sincerely yours. 

J 
I 

I . 
I ., 

I 
I 

110 

,\ 
I I . 
I I 

\. 

\ 

~ 

' \ 
\ ,. 

I 
\ 

A. -BRIGUET . J.C. DUPLAN · J. DELMAU 

. Fig. 1. Kaanetta~tion _ncowry of the phenyl proton■ •in purum c H S.H 
. · · · . . 6 5 

■pinnina Haple 

- · IDs- - - t---,--

non ■pinnin! ample (h = 60 mn, Tem~~•tu.re ... 130 oc) 

. . H
0 

- Ht: (t) . _ 
Fig. 2. Decay■ of . Ho and P1 (t) for three heiaht■ Ot 

liquid in the H.H.R. tube ■ • 

-~-r---;_-~==~~~:_~h: 1, mrn 
eh -. .c 5 rr.rn 

310 410 
T1 :n e lsi 
5'0 • 

/6/ A.L. VAN GEET
1 
and D.N. HUME, Anal. Chem. 37, 979, (1965) 

ibid 37, 983, (1965) 
/7/ J. PACKER. Mol. Phv!=l. 17_ 1'i'i_ (1Qf,Q) 

, . ,, 
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Prof. B~L. Shapiro, 27 march 1974 
Texas A & M University, 
College Station, Texas 77843 , BLS/lmk 

Dpt. of Chemistry u S A -, DIPE/CER 
Dear Prof. Shapiro: 
just now i have 'received your letter of the 25 th february and I 
have learnt that I will go · on rece ~ving TAMU NMR Newsletter • . 
I have already received _the februar,y . issue and I hope you will 
be able to send me the back numbers! from ~ctob~r 73'. In the 
mean time I send you the present con·tribution. 

~ 

L 

Subject : l9p NMR analysis o~ fluoride o; :perfluorocyclo-
hexanesulphonic acid and of 3-trifluoromethyl-perfluorocyclopentane- ~ 

1-sulphonic acid. L­
From the electrochemical fluorination of the chloride and fluoride 
of the benzensulphonic acid, beside the main product perfluoro­
cyclohexanesulphonic acid C6F11S02F _(I), also the side products 
3-trifluoromethylperfluorocyclopentare-!-sulphonic acid CF3C5FsS02F 
(II) and C6F10ClS02F were obtained.J 
We have examined with accuracy the t alues of the different chemical 
shifts and coupling constants of I and II. 
(II) is constituted of two geometrilc isomers cis ( Ila) and trans 
( IIb). Near the cis-trans isomerisa'tion phenomenum, f _or each of 
the two geometric isomers, two confllormers in mutual equilibrium 
are found: (1),(2) (see table 1). For the cis isomer the two 
conformers in equilibrium are: (1) l he pseudo-axial-axial conformer 
and (2) the pseudo equatorial-equatlorial conformer (1 ) and form 
(1) iR the overwhelming (n1>> n2). For the trans isomer the two 
conformers are: (1) the pseudo-axiall-equator:ia.l and (2) the pseudo­

equatorial-axial conformer ann ~n this case the distribution of 

the populations is n1~n2~ 
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The attributions of 19P HMR spectra of (1) ·were conducted in strict 
, analogy with the Sutcliffe analysis of perfluoromethylcyclohexane 
. (CF3C6Fll) (2) . • 

. In table 1 the structure formulae of (I), (Ila) and (IIb) with the 
la.belling of the fluorine atoms are repor·ted. 

The chemical shifts were measured relatively to CP'Cl, and expressed 
in ppm according to the cf scale. The coupling constant are · given in 
Hz but the sign was not determined. 
In the next tables the small letters e, a are used for the equatorial 
and respectively axial fluorine atoms. 
In table 2 the chemical shifts ( 50% v/v .CFC13 solutions) and some 
coupling constants of (I) are reported. 
In table 3 the chemical shifts and the geminal coupling c.onstants 
of (IIa) and (IIb) are reported(same concentration). 
We hope to be able to se~d within fewmntha the present work to 
Organic Magnetic Resonance .Journal with further explanations and 
details. 
We are indebted to Prof. L. Cavalli of "Societa Italiana Resine, 
Laboratori Analisi", for the helpful discussions, we had during 
his former activity at the "Centro Ricerche of Bollate" (Montedi­
son SpA), and to Prof. G. Troilo of the "Istituto di Chimica Indu­
striale-Facolta di .Ingegneria-tJniversita di Padova" for the prepa­
ration and purification of the products.-

Yours sincerely 

~'c)¥0 ~al&-
( Giorgio Gurato) 

kri-'~ 
('6~o~gio Zenoni) 

References 
1) E.L.Eliel,N.L.Allingher,S.J.Angyal and G.A.Morrison -Conformational 

Analysis.Intere9ience Publishers.New York, pag. 202 
2) W. Jolley, L.H~ Sutcliff'e and S.M. Walker-Trans. Fa:raday Soc ~ 

1(64), 269(1968) 
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Table 'l 

( I) 
a 

a 
e · e 

e e 

a 

a 

( IIa) cis. 

S02 F 

[> ~ . 
L 

~ 

n1 >> : n2. 

CF3 Fa. !'€ CF3 
(1) (2) 

(IIb) trans 

F.e 
S02 F 

.: 

~ 

<I 
; 

n1 ~ n2. 

F,e CF3 
(1) -~ L . 



-~ 

Chemical 
6 (le) 
O (2a,6a) 
0 c,a,5a) 

·:5 (4a) 
O(2e,6e) 
o(3e,5e) 
o(4e) 
O(la) 

shifts (ppm) 
= +63,5 

= - 117,1 
= - 122.4 

= - 12'3 "7 . 

= - 129.9 
~. - ·::_ 139.0 

= - 141. 7. 

= - 165.8 

Table 2 . 

BUR data of (I) 
Coupling constants (Hz) . 

J(2a-2e)=J(6a-6e) = 295 t 0.5 
j ( 3a-'3 e) =J ( 5a-5 e) = 287 ± 3 
J(4a-4e) = 288 ! , 

Conplli.ng constants related to 1a band (-CF) · 

J(la-3a,5a) = 23,5 
J(la-2e,6e) = 15.9 
J(la-2a,6a) = 4.2 
J(la-3e,5e) = 2.1 
J(la-S0z.F) = 2.1 
J(la-4a,4e) = o.o 

Coupling · constants related to -S02 F band 
J(S02F-2a,6a) = 16 •. 7 
J(S02 F-2e,6e) = 7.8 
J(S02 F-la) = 2.i 
J( S02 F-3e, 5e) = 2.2 
J(S02 F-3.a,5a;4a,4e) = 0.0 

Coupling constants related to 4e band 
J(4e~3e)=J(4e-5e)= 14.1 or 12.7 
J(4e-3a)=J(4e-5a)= 12.7 or 14.1 
J(4e-2e)=J(4e-6e)= 6.4 
J(4e-2a)=J(4e-6a): 1.6 

. 188-37 
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Table 3 

DIR data of ( IIa_) and (IIb) 

I 
I 

shifts (ppm) . . :Chemical 
(IIa) C1S 

I 

o(S02F) = + 59.18 

6(2a) 
6'(4a) 
6(5a) 
c~ ( 2e) 

O(4e) 
6'(5e) 
6'(la) 
o(3a) 

J(2c) 
J(4c) 
J(5c) 

6'Av(CF3) = - 72.66 

= - 116.52 

= - 119.14 
·= - 123.90 

= - 123.23 

= - 131. 76 

= - 132.32 

= - 163.41 

= - 183.87 

I 
Geminal coupling constants 

I 
I 
i 

J cis \ 
! 

283 81 + = · . • 0 -0 .1 

= 268.9!5 ±0.25 
I = 274.35 ±0.15 

(IIb) trans 

0 (S0iF) = + 59.50 
(cis+trans) 
O(2a) - - 113. 99 
6 (2e) = - 116.83 
r5 ( 5a) = - 120.35 
6(4a) = - 123.21 
6-( 5e) = - 123.41 
6'(4e) = - 125.61 
cf ( la, e) = - 163.99 
6'(3e,a) = - 185.50 

J(e,a) (Hz) 

J trans 

J(2t) = 276.50 ±0.3 · 
J(4t) = 268.48 !0.55 
J(5t) = 270.60 ±0.10 

,,-----._,_ 

L 

-

" 
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UNIVERSITE O'OTTAWA · lail UNIVERSITY OF OTTAWA 

D~PARTEMENT DE CHIMIE 

OTTAWA ONTARIO 
CANADA Kl N 6N5 

Apri 1 18 , 197 4. 

. DEPARTMENT OF CHEMISTRY 

Title: The Conformation . of N-ni troso-.!:_-2-ci s-6-dimethyl -4-phenyl pi peri dine_, .!_, 

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

Dear Barry: 

We wish to· describe the results of a computer analysis of the 13-spin 
system giving rise to the 220 MHz spectrum of the N-nitrosopiperidirie derivative, 
I. Comparison of the vicinal coupling constants with similar parameters in the 
literature provides evidence that th~ compound possesses a distorted chair con- · 
formation in which the two methyl groups are axi a 1 , e.g. \-\~ 1-\1,, · 

M
._,.,,.r-JO 

'r\ a., . '" ~ . \-\ 
, ,,.;; C.".3 \..\ ~-- . ~ He. 

I. 
. \..\ 3 C.\~~ 

Compound I was prepared by two succes~ive methylatioris of N-nitroso-4-
phenylpiperidine. · Since the 100 MHz spectrum of I was exceedingly complex the 220 
MHz spectrum was run for us by Dr. A. Gray, Ontario Research Foundation, Toronto. 
A portion of the spectrum showing all but the aromatic and methine proton absorptions 
appears in Fig. lA.. In order to obtain the spectral parameters for the seven protons 
attached to the piperidine ring the LAOCN3 program was used. Iterative fit by com­
puter was not used as the matching of assignments was complicated by broadening due 
to unresolved long-range couplings. Each calculated spectrum was compared to the 
experimental and another calculation made with adjusted parameters until acceptable 
agreement was obtained. The calculated spectra included a first order perturbation 
by the two methyl · groups on both the vicinal and the next nearest protons. Agreement 
was deemed acceptable for correspondence in line positions of <0.1 Hz. The parameters 
which give the calculated spectrum shown in Fig. 1B appear in the Table. 

. . ' . . 

It can be seen that coupling between protons at carbons 3,4 and 5 are .typir i l 
for protons on a cyclohexane ring. However couplings between protons on carbons

1
2 and 

3 (and 5 and 6) are not normal for a piperidine ring i.e. J e should be 3-3.5 Hz and 
one can es~imate, by considering effects of electronegativify and their orientation 
dependence, a value for Jee of 2.2 Hz. The observed Jae's (6.3, 6.5) and Jee's (l .5) 
indicate the presence of a distortion due to the severe repulsive 1,3-diaxial methyl­
methyl interaction~ Should this distortion produce a 10° .increase in the dihedral angle 
between the two equatorial protons (~ee) and a concomitant increase in ~ea, the predicte1 
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values for Jea and Je would change to 5.2 and 1.0 Hz. Thus a distortion of this --------, 
type can account, at least qualitatively, for the observed vicinal coupling constants. \___,, 

. I I . . . 

I 

Proton Shift Coupling Constants to Other Protonsa 
I 

(Hz from TMS at 220 MHz) 

2 
3e 
3a 
4 
5e 
5a 
6 

I 
1143. 5 
1402.5. 
1390.9 
733.0 
442.2 
467.4 

1150. 5 
I 

2 3e 3a 

1.5 6.5 
-13. 7 

4 5e 

3.2 2.3 
13.0 

3.2 

5a 

12 .6 
-13.3 

6 CH3 

l.O 7 .0 
0.2 
0.3 

1.5 0.2 
6. 3 .0 .5 

7.0 

a) effects of unresolved long range couplings were simulated by using a line­
width of 1 Hz ror the print out in Fig. 18. 

The cone usion that· the title nitrosamine exists in a distotted chair confor­
mation3having two methyl groups axial substantiates the earlier proposals of Harris and 
Spragg and Chow and Colon4 that the nitrosamine of cis 2,6-dimethylpiperidine exists 
1ipredominantly 11 in \a chair conformation having both methyl groups axial. Furthermore 
the parameters obtained for 1 rule out the presence of boat conformations to greater 
than a few percent ~ - ·,----..,_ 

I \___,, 

Best regards, 

/&+--
R.R. Fraser, 
Prof. of Chemistry. 

RRF/ma 

. I . . I 
1. A.F. Casey and K.M.J. McErlane,. J. Chem. Soc. Perkin. I, 1972, p. 334. 
2. R.J. Abraham and G. Gatti, J. Chem. Soc., B 1969, p. 961. 
3. R.K. Harris and R.A. Spragg., J. Mol. Specty-:--TI, 158 (1967). 
4. Y.L. Chow and [C.J. Colon, Can. J. Chem., 46, 2827 (1968). 

I· 

\___,, 
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SIR GEORGE WILLIAMS UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

Dr. Bernard L. Shapiro April 26, 1974 
· - Del>artment of Chemistry 

Texas A and M University 
College Station, Texas 77843 
U.S.A. 

Dear Barry: 

Spectra of Internal Rotational Isomers in a 

Chiral Solvent 

We have .determined the proton spectra of some aryl substituted 
hydantoins, which are known to have slow rates of internal rotation 
at normal probe temperatures, in the chiral solvent (+)-phenyltri­
fluoromethylcarbinol.1 Und_er achiral conditions, the rotational 
isomers of; these compounds are enantiomeric. · 

Since, in the chiral solvent, the solvated rotamers should bear 
a diastereomeric relationship to each other, it is expected that they 
should show distinguishable nmr spectra.I We were interested in the 
extent to which the signals from corresponding nuclei in the two 
rotamers would be split. 

I IIa Ar = 2-methyl 
IIb Ar = 2,3-dimethyl 
Uc Ar = 2,4-dimethyl 
IId Ar = 2,5-dimethyl 

1455 DE MAISONNEUVE BLVD. W. MONTREAL 107, QUEBEC (514) 879-5965 
TFI FX : m,-?471:il:i 
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Dr. Bernard L. Shapiro 

We find that the extent of splitting of signals is strongly 
dependent on the location of the nuclei in these molecules. Thus, 
in the 3-aryl hydantoin, I, only the ortho methyl signals are 
resolvable (0.05 ppm), the 5,5-dimethyl signals being unaffected. 
Other 3-aryl hydantoins which were examined also failed to show 
additional splitting in the chiral solvent .. 

In the 1-aryl series (II) the 5,5-dimethyl proton signals are 
slightly broadened in the chiral solvent, while the ortho aryl methyl . · 
signal is split (0.12-0.13 ppm) in all cases examined. In the 
2,3-dimethylphenyl compound (IIb) the meta methyl signal is split by 
0.12 ppm, whereas in the 2,5-dimethylphenyl compound (IId) the meta · 
methyl signal is split by 0.06 ppm. In contrast, the para methyl 
signal of the 2,4-dimethyl compound (Ile) is unsplit. 

The known solvating behaviour 2 of the solvent ·suggests that 
solvation should occur by hydrogen bonding to the carbonyl groups of 
the hetero ring. A feasible explanation for the observed chemical 
shift differences between the diastereomeric solvates may be based 
on a model involving a secondary interaction between the~ electron 
systems of the solute and solvent molecules such that the maximum 
anisotropy of the solvent phenyl group is experienced by the nuclei 
in the region of the solute aryl group. Thus the 5,5-dimethyl 
groups are .affected in the 1-aryl but not the 3-aryl series~ The 
lack of splitting of a para methyl group (IIc) may result from a . 
similar relationship with the solvated solvent phenyl groups in 
the two rotamers. 

1 

2 

Best regards, 

Yours sincerely, 

L·.n. Colebrook 
F .H. Hund 
S. Icli 

W.H. Pirkle, J. Amer. Chem. Soc., 88, 1837 (1966). 

W.H. Pirkle and S.D. Beare, ibid., 91, 5150 (1969). 
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KEMISK IJ\TSTITU·T 
AARHUS UNIVERSITET 

LABORATORIET FOR ORGANISK KEMI 
·HANS J0RGEN JAKOBSEN 

8000 Arhus C, den 
Telefon (06) 12 4633 

April JO, 1974 
HJJ/ATL 

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

Dear Prof~ssor Shapiro: 

-Seiective Population Transfer (SPT) in FT NMR. 

A Useful Technique Equivalent to TSI in CW NMR 

In · connection with our interest in analysis of unde­
coupled 13 C FT NMR spectra, we would like · to inform your read­
ers of a technique that we have applied in numerous cases for 
assignment and relative sign determination of 13 C-X coupling 
constants . in 13 d spectra [1]. Furthermore, in molecules with 
degenerat~ proton transitions (e.g. AXn spin systems; A= 13 C, 
X = 1 H), the method may be especially useful for sehsitivity 
enhancement [2]. 

The SPT technique is equivalent to the transitory selec­
tive irradiation (TSI) experiment in CW NMR [3], i.e. a spe­
cific transition in the 1 H satellite spectrum is perturbed in 
a manner so as to approach inversion of the corresponding ener­
gy level populations. Thus in a 13 C FT experiment a weak irra­
diating fiel:d H2 field (Y!k/2-rr = 0.1-0.5 Hz) is applied to one 
of the 1 H_ transitions during a ti~e T, given by Ytl2 T = 1T (i.e. 
T = 1-5 sec), immediately before probing the 13 C intensity change 
by excitation with a strong H1 rf pulse. Almost complete popula­
tion inversion may be obtained for molecules where T1 >> T (T1 
is the shortest spin-lattice relaxation time for all connected 
transitiop.s). In a repetitive H1 pulse experiment · the !k field 
is simply gated as described by Freeman and Hill [4]. This pulse 
sequence has also recently been applied by Pachler and . Wessels 
to the 13 C spectrum of cJ?.loroform [5]. The SPT 13 C spectra in 
figures 1· and 2 serve to illustrate the application of the tech­
nique for, assignment and relative sign determination of 13 C-X 
couplings, and for sensitivity enhancement in 13 C FT NMR, re­
spectively. 

For comparison with first order s~ectral intensity dis­
tributions arising from ordinary equilibrium populations (i.e. · 
the binomial coefficients), we have calculated ( fig-. 3) the rel-- ( -"'· 
ative intensities for the A transitions in AXn (A= 13 C, X = 1 H) '-._.; 
spin systems immediately after the SPT technique has been ap­
plied to 1one of the lines ( degenerate transitions) in the X dou­
blet. This has been performed assuming complete population in-



!\ 

188-45 

version between the levels for the degenerate transitions and 
using yH/Yc = 4. As seen in figure 2 . the relative intensities 
in the enhanced spectra are in good agreement with those pre­
dicted (fig. J). 

A few preprints (refs. [1] and [2]) are available. 

Sincerely yours, 

LA#~Jli~ 
H.J • .fakobsen R. S. Hansen S. Aa. Linde 

'ii~ 
s. S0rensen 

[1] S.S0rensen, R.S.Hansen and H.J.Jakobsen, J.Magn.Resonance, 
1974. 

[2] H.J.Jakobsen, S.Aa.Linde and S.S0rensen, J.Magn.Resonance, 
1974. 

[3] R.A.Hoffman and S.Forsen, "Progress in Nuclear Magnetic Res­
onance Spectroscopy" (J. W .Emsley, . J .Feeney and L.H. Sutcliffe, 
Eds.), Vol.1, p.p.34, 87 Pergamon Press, Oxford, 1966. 

[4] n.Freeman and H.Hill, J.Magn.Resonance, ~' 278 (1971). 

[5] K.G.R.Pachler and P.L.Wessels, J.Magn.Resonance, 12, 337 
(1973). 

( 1~)-(H\p 
w--=~o)-._) 
. 3 

25 Hz 

Figure ·1. 25. 16 MHz 13. C S.PT NMR 
spectrum (Varian XL-100-15 spec­
trometer, S124-XL Fourier trans­
form accessory, Varian 620L 16K · 
computer) of the C5 carbon in 
tris-2-furylphosphine; high fre­
quencf (low fiel~) part is at the. 
left and low frequency (high field) 
part at the right. The spectrum 
was obtained by application of the 
SPT technique to the highest fre­
quency line in the H4 satellite 
spectrum, YH2 /2~ = 0.25 Hz and 
T = 2.0 sec~ The experiment shows 
that 

2J . 
C5-H4 > 3

JC5-H3' 
1 

JC5-H5 X 3 
JH4-H5 > o, 

3 3
C5-H3 

X 3 3 HJ-H4 > 0 

(i.e. 33
C5-H3 > o), and 

JC5-P . X 4
JH4-P > 0 

(i.e. JC5-P > o). 
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10 Hz 

a 

C 

Figure 2. 13 C NMR spectra of the carbonyl carbon atom in acetone 
(

2 JccH = 5.92 Hz). (a) Normal undecoupled spectrum. (b) and (c) 
SPT spectra. 1 obtained by gated irradiation oi the low (b) and high 
( c) frequency line · in the 1 H inner satellite doublet spectrum, 
Y!!a/27T = o.45 Hz and T = 1.1 sec. All spectra were obtained :from .,.------.-.,._ 
25 transients and recorded on ~n absolute intensity scale. For rel~ ' 
ative intensities see fig. 3. · 
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Figure 3. Relative intensities for the A spectrum of -AXn (A = ·13 C 
and X = 1 H) spin systems. (a) Relative intensities corresponding 
to the populations at thermal equilibrium (Pascal triangle). (b) 
Reiative intensities corresponding to complete inversion o:f the 
equiiibrium populations :for the degenerate transitions due to one 
o:f the lines in the X doublet (yH/Yc = 4). 
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This 
is the turning point 

in n NMR research. --
•••••••••• Ill<( ........ ,, ..... .. , . , . ,,, .,.. 

• 
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 vertica I 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 designirig 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, N.J. 07016. 
Tel. (201) 272-8820 . 
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INSTRUMENTATION: Scanning Electron Microscopes/ Electron Microscopes/ X-ray Microprobes / NMR Spectrometers / Mass Spectrometers/ ESR Spectrometers/ Laser Raman 
. Spectrophotometers/ Gas Chromatographs / Laboratory Computers / X-rm, Diffractometers / Amino Acid AnalyZers / Sequence Anal~ers / Electron Beam ApJ)clratus. 

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, Beneiux, Brazil, Canada, Colombia, Germany, Italy, Scandinavia ancfFinland, South Africa, 

Spain and Portugal, Switzerland, Venezuela. 



Varian has a~, N~ R ~ystem 
for every appl1cat1on ... 

I, 

for instance, the new CFT-20 for Carbon-13 
. I 

Varian, world leader in magnetic resonance 
spectroscopy, offers a complete selection 
of NMR spectrometers, from low-cost 
instruments designed to solve the typical 
problems of industrial and academic labora­
tories to the ultimate in research systems. 

EM-300X 
World 's lowest priced, high resolution NMR 
system. A really economical thermostatted 
30-MHz permanent magnet system that 
produces highly informative spectra on a 
wide variety of compounds. Like higher 
performance proton spectrometers, it uses 
5-mm samples, contains a built-in integrator, 
has a homogeneity adjust circuit for fast 
tune-up, and includes a flatbed recorder with 
precalibrated chart paper. Its ruggedness, 
small size, low weight and easy operation 
make it ideal for routine analyses and 
teaching applications. 

EM-360 
A legend in its own time. Reaction from 
hundreds of scientists who have seen it in 
operation has been unanimous: with its 
resolution (0.6 Hz}, its sensitivity (18:1), and 
most of all, its extremely low price, the 
60-MHz EM-360 is being hailed as one of 
the most outstanding contributions to the . 
field of NMR to come along in years. And it's 
available with a lock/decoupler accessory. 

T-60A 
A brand new, old reliable spectrometer. The 
old, reliable part of the T-60A is a heritage 
of fine workmanship and dependability 
inherited from the renowned System T-60. 

The brand new aspect includes a wide 
range of improved features-sensitivity in 
excess of 30 :1; resolution better than 0.3 Hz; 
resolution stability of 0.5 Hz per day; more 
sweep widths; and more sweep times. 
Yet even with all this improved capability, 
the T-60A costs no more than the System 
T-60 before it. 

CFT 20 

CFT-20 I 
Varian's newest instrument, the first low­
priced NMR spectrometer specifically 
designed for 13C spectroscopy. Its low im­
pedance electromaghet is double-thermally 
insulated for excellent long-term stability. 
And the magnetic fiei'd is so homogeneous, 
the CFT-20 can accommodate 10-mm sample 
tubes for room temperature experiments and 
8-mm sample tubes over the temperature 
range of -80°C to +200°C. The operating 
console houses a keyboard for entering 
operating parameters and experimental 
commands; an oscillpscope that can display 
alphanumeric characters or spectral data; 
an X-Y plotter; and a,built-in 620L-100 
minicomputer with 8,192 words of memory. 
If that's not enough , the CFT-20 also 
features: internal pulsed deuterium lock; 
continuous wave, noise modulated and gated 
decoupling ; Autoshim' .. ; and a built- in 
read only magnetic tape cassette for loading 
programs. Best of all is the price. Ask about 
it. You'll be surprised!' 

XL-100 
The industry standard. A pulsed-Fourier 
transform or frequency swept high resolut ion 
23.5-kG spectrometer. 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. The availability of homo­
or heteronuclear internal lock on 'H, 19F, 
and 2H, and external lock on 'H and 19F 
provides locking flexibility. Fourier transfo rm 
operation, T1 measurements, homonuclear 
decoupling and solvent elimination tech-
niques are also routine XL-100 operations. 
The XL-100 can be tailored to meet single 
purpose or multi-departmental NMR needs. 

SC-300 and SC-360 
For the highest performance in commercially 
available high resolution NMR spectrom­
eters. The SC-300 (300 MHz) and SC-360 

. (360 MHz) spectrometers are engineered for 
use in applications requiring the highest 
magnetic field strengths-liquid crystal, bio­
logical, biopolymer, and biochemical studieQ 
Accessories are available for observation 
of other nuclei in both continuous wave and 
Fourier transform modes. 

If you'd like more information on any 
of these systems, see your local Varian 
representative or write Varian Instrument 
Division, 611 Hansen Way, Palo Alto, 

:;;;:~:~ruments@ 
Brand names : ANASPECT™ • CARY® • MAT• VARIAN® 

VARIAN AEROGRAPH® • VARIAN TECHTRON 




