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STATE UNIVERSITY OF NEW YORK
AT STONY BROOK

DEPARTMENT OF CHEMISTRY . . 7_ >, . STQNY BROOK, N.Y. 11790

June 28, 1973

Professor Bernard L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

How to Change the Shutter Speed of the
NMR Camera

Dear Professor Shapiro:

We have recently carried out some experiments deéigned to help
deal with problems,often encountered in DNMR work,caused by the magnitude
of the difference of the resonance. frequencies of exchanging nuclei in
the absence of exchange (Avm). When Ave values are quite small or Zero,
traditional DNMR experiments are difficult and fraught with error or
impossible. The selective nature of the isotropic hyperfine shlfts
caused by the lanthanide shift reagents (LSR) are very useful in this = -
regard. :

Figure 1 shows the 1y R spectrum of trimethyl carbamate (TMC)

in CCR) solution at 32°C (60 MHz). Although there is known to be
hindered rotation about the carbonyl carbon-nitrogen bond, the NCH3
groups exhibit only a single resonance. This must occur because either
the rate of rotation is fast on the NMR time-scale, or because Avg 1S’
zero under these conditions (the latter turns out to be the case).
Incremental addition of the shift reagent Eu(fod)s3, which interacts at
the carbonyl oxygen atom, causes a broadening, splitting'and‘then

. resharpening of the N-CH3 resonances. The 0-CH3 resonance shows only a
slight, continuous, paramagnetic broadenlng with p (the mole ratio of
Eu(fod)3 to TMC). All peaks continuously move downfield as expected.

The shift reagent has two effects. First, it continuously changes
Ave (the cis NCH3 group is closer to the coordinated europium ion than
the trans NCH3 group) and, thus, the NMR time-scale through the
exchange-sensitive region. The rate of exchange between free and
coordinated ™MC is considerably larger than the rate of rotation.
Second, the acidic Eu(fod)3 slows down the reaction by increasing the
double bond character of the carbonyl carbon-nitrogen bond and by steric
hinderance.
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We have used an uncoupled two-site exchange program to tétally

. analyze the line shapes of the N-CH3 resonances. The program requires,

as input parameters, a value for Av, and a value of the line width, both

in the absence of exchange. The observed Av was used as Av, and the
width of the 0-CH3 resonance was used as the input width at each value of
p. The line shape fittings were gquite good and values of the pre-exchange
lifetime, topg, Were obtained for each value of p.

-

Figure 2 shows a plot of Kops (1/2 Topg) for the rotation as a
function of o, the fraction of TMC coordinated to Eu(fod)3 Disregarding
the two points at lowest o (where the peaks are still coalesced and
a good estimate of Ave can not be made) a good straight line is
observed over 90% of the saturation fraction (o). Extrapolating to

either end, we can see that k = 33 + L sec‘l for the free TMC in CCRL at
27°C. This corresponds to a value of AG¥ 300 of 15.5 + 0.1 kecal/mole,

in excellent agreement with a literature value obtained in another
solvent (CDCL3) where the traditional DNMR experiment is possible. The.
value of k for the complexed ™C is zero within experimental error.

This would not have to be true in order for the method to work.

A compound which changes either the NMR time scale ("shutter speed")
or the lifetime of a reactant involved in a rapid equilibrium might
be called a DNMR reagent. 'The proton, in the elegant Saunders-Yamada
method for studying the inversion of amines, acts as a DNMR reagent
mostly by altering the lifetime. The LSR acts as a DNMR reagent, in this
case, in both modes. ‘ ’

[

The details of this work will appear in a November issue of the
Journal of the American Chemical Society.

Sincerely yours,

Charles S.’/Springdr, Jr. Miles Pickering
Assistant Professor of Post-doctoral Research
Chemistry . Associate Associate s

M;&t, F\'(‘AM»? .

P.S. Please credit this contribution to Paul Lauterbur's subscription.
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INSTITUT FOR ORGANISCHE CHEMIE sxow, June 25, 1973
- DER UNIVERSITAT KOLN ' ZULPICHER STRASSE &7

i Prof Dr H G.'linther TELEFON: 470 3283

Prof. B, L. Shapiro

Dept. of Chemistry

Texas A + M University
College Statlon, Texas 77843
U.S A '

‘Assignments for Carbon-13 Resonances

Dear Barry, _

"Since our last letter[l:l 15C =NMR-work with our Bruker HX-90 FT-
spectrometer has steadily increased and a number of research pro-
d[2’5]. Iﬁ ﬁany cases we found the
undecoupled 13C—spectra very useful for the assignment of 15C—re—
sonances, For systems containing syﬁmetrically 1l.2-disubstituted -
_behiene rings typical fingerprints are observed that characterize

(4]

grams have already been dnqﬂete

the Ca— and CBAresonances . An example is giVen-with the -spec—

trum of anthracene:

Y 3 A "

_ Cp 125.3
— G ~ - ‘- ‘ "
o | o ©, 131.8
Cg 126.2 "
|
15E 0 -1 ' ‘6 13
.0 5.0 s 20)

This experiments also demonstrates that the earlier ass1gnment
for the C-9,10 resonances (S 132.8 ppm[5]) has to be revised.

Often oharacterlstlc differences found for one bond 15C,.H—
coupling constants are useful, as in the case of compound I,

()



Cw 8 . I_

where the previous assignment for C-=8 (J~125 Hz) and C-10 (o~
160 Hz) that was based on substituent ej‘_‘J‘_‘ects[E’:| must now be re-

versed.
Sincerely yours,
H. Gunther
[1]1 The receipt of several reminders is gratefully acknowledged.
re] H. Gﬁnther, H., Schmickler, H. th;gshofen, K. Recker, and E.

Vogel, fingew. Chem., 85, 261 (1973 ), fingew., Chem., Int. Ed.
12, 243 (1974) -

1. Gunther and G. Jikeli, Chem. Ber. 106, 1863 (1973).

H, Gunther, H. Schmickler,and G. Jikeli, J. Magn. Resonance,
in print. }

Re Jo Yugmire, 2, M, Grant, M. J. Robins, and R. K. Robins,
J. ‘mer, Chem. Soc. 91, 63 81 (1269).

H. Gunther and 7. Keller, Chem. Bpr. 103, 3231 (1970); the
chemical shiflts given in thls paper are too large by 2 4 %
d>~ to an error in the conversion factor. The corrected data
have been given recentlv in ref., [3] 2nd are as follows:

TABLE 1  (numbering of compounds as in [6])

2 120,4 126.8 13%1.0 28.1

5 130,56 122.,2 128.8 40.1 24,6

7 125.9 127.7 13%0.3 130.8 137.2 26.6

8 122,0 124.6 130.8 49,4 31.1 27,3

3 37.7 129.0 119.2 32,3 19,7* 15.3*

9 49,4 123,0 124.3 35,7 25,4

10 47.3 123.9 124.4 37,9 25.8 40,2

11 22,9 28,6 31.5 131.1 132.7 125.9 126.6 127.2
182,0 | » 128.0 129.0

ARLE 3 |

12 120,44 128,55 145.7 26,9 34,0 39,6 40,1

14 125,68 13%,2 25,9 22,0

15 124,4 20,2 12,8 2,0

*
H
]
<{
(@]
=
L
[®)
[}
[$9]
0]
&)
th
;}
!.5
]
=
ct
&)
N

discussed above
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University of Bristol

School of Chemistry

Cantock’s Close
Bristol

Telephone: Bristel 24161 Ext. England BS8 ITS

26th June, 1973.

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

Texas 77843,

U.5.A,

Dear Professor Shapiro,

Effect of P-P coupllng in methyl complexes and
determination of its sign by 15{31p} INDOR

Your blue note confirms my suspicion that it was some time ago
that we sent our lagt contribution. Our studies on trimethylphosphine
complexes have thrown up a couple of things that may be of interest to news-
letter readcrs. ‘

Whilst mealuring the platinum shift of some methyl complexes,
the proton spectrum of cis PtMe,(PMe ) attracted our attention. The methyl
part of the spectrum of complexés of tﬁe type cis MMe,(PR ), have previously
been described as of the [AX3]2 system but not " analyséd. ~A“little thought
shows that the lpectrum, Figure 1, cannot be analysed on this basis. The
complete spin system is EAR9X3 o for which Harris and coworkers have
recently published an analysisl assuming Jgp = Jxx = Jpgx = O. The important
difference from [AX3]2 is that the R nuclei split the X spectrum into 19
(i.e. 2t+l) subspectra of the [ax3]2 type even though Jpy = 0. The series
of 'doublets have separation.

[{aL,, + xLy ) + 3, LI [tor,, + GeDL Y+ 3, At

where L J ' etc., Q takes integral values from -9 to +9 and ¥
takes vA§uel i? ang We have been able to analyse the spectrum on this

.basis and the resultlng calculated spectrum is in good agreement. Because

Lyx¥=-2LpR, @ number of transitions approximately coincide e.g. the related
inner and outer features marked o and i in Figure 1 have components from
(x,9) = (1,0), (1,2), (2,2), 2,4) and (3,4). In the absence of such a
simplifying relationship there are likely to be so many weak features that
analysis will not be possible. This example points to the dangers of
describing or more particularly analysing a spectrum 'by parts’'.

TN

)

)
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The value of 2JPP here is only 2Hz less than that of the
related iodide whereas Jp,p is nearly half, wvhich leads ome to wonder if
there might have been a sign change. This brings me to my second topic,
the determination of the sign of “Jpp by 14{31p} INDOR. The previously
used methods are not easily applied to these systems as ZJPP is small
compared with the width of the phosphorus sEectrum (due to coupling with
the protons). We had noticed that the 1y(31py 1unon spectra obtained
from the two strong proton lines were asymmetric and mirror images of
each other requiring the measurement of both to find the true centre.
This inconvenience turned into an advantage when I realised it must
contain the sign information on ZJPP' The INDOR sgectrum obtained from
one of the strong lines consists of only half the lp spectrum and the
result calculated on this basis agrees well with the observed spectrum
except that the 'outer' lines (more forbidden transitions) are relatively
more intense in the latter. This is illustrated in Figure 2 for cis
PtClZLP(OMe)jj? (which is more soluble than the PMe3 analogue and hence
gives better pictures!) By this means, we have shown that ZJPP is negative
in all the Sii PMes and P(ONe)3 complexes of platinum(II) that we have
examined.

We hope to get our JEOL PS 100 FT system set up within
a month when we shall discover for ourselves the difficulties of going
from a Cl only system to an FT onlv one.

Yours sincerely,

A _ .
%\0{x~; (i(hyTJJ;QLLVJ

R.J. Goodfellow.

1. G. Hagele, R.K. Harris and J.!f. Michols, J.C.S.Dalton, 1973, 79.
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lﬂ n.m;r.'spectrum of the platinum bonded méthyi-groups of cis PtMez(PMe3)2

: 2 3. .
with -(below) spectrum calculated for JPP = ~12.,0, JnH(CIS = +9.1,

- 3 2 . 4 - . |
JPH(traﬁs) =.-7.3, Ipy 8.15 and 'Jp, = +0.1.Hz (the strong doublet has
- ® = 2 = bad
been omitted), cher parameters are: TMe (Pt) 9.§9, JPtH 65.4,

. 3 _ . o | _
"Me(p) = 858y Jp.y = 20.1, &3 23-8P.P-m:, Jpep = *1790Hz and &, +22?.p.m.



20Hz

(c)

(d)

FIGURE 2. Ii{}lP} INDOR spectrum of cis PtCl, [P(()He) 1,
(a)

(b) total calculated spectrum of transitions to ca(m,p) for_ngp negative -
(¢) calculated inner lines

(d) calculated outer lines
3 r

-2 = 5 = +17 and " = -0.0 1iz]
I Jop = =17.8, "I, = +12.7, and T, .0 liz]

spectrum observed, monitoring high frequency line, aa(m,p)

(a)
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NICOLET INSTRUMENT CORPORATION

™ 5225 Verona Road, Madison, Wisconsin 53711
Phone: 608/271-3333 TWX: 910-286-2713
(formerly Fabri-Tek Instruments, Inc.)

July 2, 1973

Dr. B. L. Shapiro
TAMUNMR Newsletter
Texas A&M University
College of Science

College Station, TX 77843

Dear Barry: TITLE: TIME SHARED HOMONUCLEAR DECOUPLING

We have been experimenting with a variation on time shared homonuclear decbupling

which allows the time sharing frequency to be completely variable. One of the more

-common methods for the implementation of time sharing is by simply allowing the

decoupling frequency to be turned on between spectral data points and turned off
while the computer is sampling the fid. This does lead to the unnecessary restric-
tion that the time sharing frequency must be equal to the sampling frequency. Since
this may cause harmonics within the spectrum in some instances, we devised a some-
what different method.

In our method, the pulsing frequency as well as the time sharing frequency are
selected using the NIC-293 controller, which allows the loading of six timers with
independent pulse widths and delays. The mode in which the timers are triggered
is controlled by a patch panel.

The attached Figure 1 shows timers P1 and D1 representing the 90° pulse and repeti-
tion rate of 2 psec and 5 seconds respectively. Timers P2 and D2 represent the time
that the time sharing pulse is on and off, being 80 and 100 psec, respectively. Timers
P3 and D3 are set to 100 psec each and are triggered by the onset of the rf pulse or

the time sharing pulse, so that a 100 psec pulse is produced whenever P1 or P2 is
triggered. The 100 psec pulse is then used to gate the receiver so that neither rf
pulse will reach the data system. As a result, the time sharing pulse repetition rate
is entirely independent of the sampling rate and can be varied to produce optimum

_decoupling.

We ran these experiments on a Bruker HX-90E connected to a 1080 data system and
show a typical example of time shared decoupling in Figures 2 and 3, where ethyl-
benzene, that favorite of spectroscopists for years, is shown undecoupled and de-
coupled. The sample was 50% v/v in CDCl3 and the spectrum was obtained in 4 scans

of 8K time domain points.
% Crbﬁ/@ James W. Cooper

C. H. Bradley, University of Wisconsin

Please credit this to JWC's subscription.

()
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DOW CORNING

oo

July 5, 1973

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

TITLE: HA-60 IL for sale; Yb shift reagents
Dear Barry,

We wish to sell a Varian HA-60 whose cost when purchased
in 1966 was $u3,000 including accessories. It is in good
operating condition and 1s equipped for 1y, 19F, 2951

NMR with heteronuclear and homonuclear decoupling; wide
sweep offset, variable temperature, and 5 and 15 mm spin-
ning sample tubes. Those interested in acquiring this
spectrometer at a relatively nominal cost should contact
me at the below address.

As you know, we have been involved for some time in the
use of shirt reagents to analyze intractable mixtures.
Recent publications suggest that the ¥Yb reagents, parti-
cularly Yb(DPM)a, may be more suitable for this purpose
since they may exhibilt simpler stoilchiometry. If anyone
has preprints or unpublished data that bears upon this
question, I would be most grateful to hear from them.

Very truly yours,
DT dllian

Dwight E, Williams

Mail No. 27 ‘

Dow Corning Corporation
Midland, MI #3640

517 -036-9515

DdW CORNING CORPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517 636-8000

179-13
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HARVARD UNIVERSITY
DEPARTMENT OF CHEMISTRY

1

12 Oxfbrd Street

Cambridge, Massachusetts 02138
Us.A.

July 2, 1973

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

" Dear Barry:

As a part of a study of the binding of isomnitriles ‘to hemoglobin
Barbéfa Manuck and I have béen measuring T2's'using high resolution
Fourier transform techniques. Typical Té measurements are shown in -
the enclosed Figure; both in the presence (A) and absencg (B)-of_14N
decoupling. These measurements were made on an Varian XL-100 using a -
T-m/2- T -T-T spin echo pulse sequence. While the f's are fairly long
the resolution was good (AV*S 0.2Hz) so that Qe feel spin diffusion
was not significantly hurting us. We are iﬁdebted to Dr. George Gray

for loaning us the 14N decoupler.

Best regards,
/ A
Mom.
Bridn D. Sykes

P.S. Who's Lisa?

Enc:

BDS:bam

()

()
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THE CITY COLLEGE

OF
THE CITY UNIVERSITY OF NEW YORK
NEW YORK, N. Y. 10031

DEPARTMENT OF CHEMISTRY . o B ' @12)621- 7402

July 9, 1973

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

Subject: 'Spin-Coupling Between Directly-Bonded lSN Nuclei

Dear Barry,

Recently, we have been investigating coupling between directly
bonded 15 lSN nuclei in a variety of molecules. Our efforts have
largely centered on using double-labeled materials ( 595% enrichment)
and some of the prellmlnary data that have been accumulated are sum—

marized in the accompanylng table.

Several observations can be made. Firstly, the range of values
is rather small - less than about 20 Hz. Secondly, the data seem to
parallel the s-characters of the nitrogen atoms involved suggesting
the importance of the Fermi Contact term. ' For example, a comparison
of the observed 15N—lSN coupling in phenylhydrazine (6.7 Hz) with that
found in the p-nitrobenzaldehyde phenylhydrazone (10.7 Hz) shows a
significant increase (4 Hz) in the eoupling. This, presumably, arises
from the incorporation of the terminal nitrogen of phenylhydrazine in
a imine bond. 1In trens—azoxybenzene or thydroxyaZQbenzene where both
nitrogen atoms may be taken as sp2 hybridized, the coupling is even
larger. Flnally, in the case of dibenzylnitrosamine, where there is
much evidence for substantial p—Trbondlng between the nitrogens, the
largest coupllng (19 Hz) to date has been found. On this basis the
phenyl diazonium ion might be expected to exhibit even larger coupling,
but this value is presently unknown.

Sincerely,

T A,

Theodore Axenrog
Ta:edw

()

C)

‘)



Some Directly Bonded l5N—15N Coupling Constants
1_.15. 15 Approximate
Compound J("°"N-""N), Hz Hybridizations

in N-N bond
Phenylhydraziné 6.7 (DMSO) spz—sp3
p-Nitrobenzaldehyde- 10.7 (DMSO) sp3—sp2

phenylhydrazone

trans—Azoxybenzenea 13.7 (ether) sp2—sp2
E_—Hydroxyazobenzeneb 15.0 (acetone) sp2—SP
Dibenzylnitrosamine 19.0 (DMSO) - sp2—sp2

(a) G. Binsch, J. D. Lambert, B. W. Roberts and J. D. Roberts,
J. Amer. Chem. Soc., 86, 5564 (1964).

(b) N. N. Bubnov, K. A. Bileﬁitch, L. A. Poljakova and O Yu

Okhlobystin, Chem.

Commun. ,

1058 (1972).
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THE OHIO STATE UNIVERSITY

Professor Bernard L. Shapiro July 5, 1973
Department of Chemistry
Texas A & M University
College Station, Texas  T7843
SLOW INVERSION IN TETRAHEDRAL ADDUCT OF AMIDE
Dear Barry:

Bender's report of 1952 that tetrahedral alcoxide adducts of esters (when R
is perfluoro) could in some cases be isolated, (1)

0 K
| 1 ,
(1) RCOCHs + nBuOK & RCOCHs
]
OnBu

induced us to investigate the behavior of an amide adduct with nmr.

Addition of potassium t-amyloxide to N,N-dimethyltrifluoracetamide in iso-
octane establishes the equilibrium (2).

0 CHa QK 0.,
] .
(2) CF5CN(CHg)s + CHsCHoCOK @ CFS*C'N(CHS)Z C\ X II
| .’
CHa 0 / N
I /7 \
I CHs- c CHs
CHZCHS

The N—methyl proton resonance of this solution at 30 consists of two quartets,
(JH F = 2Hz) for the free amidée, indicating slow rotation and a sharp singlet
0.5’ ppm to higher field ascrlbed to adduct I. This latter line disappears when
water is added to the solution. Only N,N-dimethyltrifluoracetamide and t-amyl
alcohol are obtained on hydrolysis and there is no evidence for dimethylamine.
These results also show the equilibrium (2) to be slow on the nmr time scale.

As the temperature is lowered from 10° to -20° the N-methyl resonance of T
progressively broadens and finally splits into an equal doublet, 2Hz. Careful
comparison of the shift with respect to internal standards and of the line-shape
itself reveals that these effects come from an exchange process. Tentatively we
propose the N-methyl non-equivalence to come from the asymmetry at C¥ in I, and
its averaging to nitrogen inversion. Why inversion in species I should be so
slow must have something to do with the electronegativity of the substituent
together with the possible complexation of both oxygen and nitrogen in I to
potassium, that is, the potassium holds the nitrogen rigid, II. We tested this
hypothesis by testing the effect of added crown ether (dicyclohexyl-18-crown-6).
In fact this increases the inversion rate.

We are hoping to clear up some of these questions with kinetic measurements
of inversion. For the usual reasons coalescence temperatures will not be dis-
cussed.

With best wishes, Sincerely
>

{
Gideon Fréi;keilth‘“’\—

' Professor of Chemistr .
GF: €s Depoartaent of Cherusin 1O MW e Inth Ny Columbus, Ohro 13210 Phonetf. HIYZZ 2254
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FACULTE DES SCIENCES DE MARSEILLE - SAINT JER’OME

13 - MARSEILLE (13%)
- TEL,: B50-31-81

DEPARTEMENT DE CHIMIE. ORGANIQUE
LABORATOIRE DES ORGANOMETALLIQUES

PROFESSEUR J. C. MAIRE ,
July - 6, 1973

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

Title: INFLUENCE OF SiMe3-GR0UP ON THE ALLYLIC COUPLINGS

Dear Professor Shapiro,

. Thank you for your blue and red reminders. and my apologies for the delay
in replying you. My contrlbutlon concerns the effect of —SlMe3 group on allylic
coupling constants. -

In 1970, the allylic coupling constants of compounds of - the type:

H CH
‘fp -d 3
B Y

hagebeen studied by D.G. KOWALEWSKI{1]. He obtained a 11near correlatlon between

the two allylic coupling constants (Cis and trans) and the Y electroﬂ%atlv1ty
Therefore, we synthe31zed and studied some similar compounds with Y = SiMe

and Y = CH,-SiMe, with the aim of determlnlng the inductive or resonant effect

of SiMe, gTroup.

n fact, refering to the propene, the SiMe, substituent gives a I effect
and the CH,—-SiMe., a I, effect. In the second case, the —CH, group forbid$ any
conjugation betwéen tﬁe double bond and the empty 3d orbifals of the silicon-
atom. The results found in the litterature give us a ratio I /I, = 1.6. So, if the
allylic couplings are related to the Y electronegativity, théir variations, refe-
ring to the propene, must be in the ration 1.6:1. The follow1ng table collects our

results and those found in the litterature for the propene:

3

Y ' ) JCH3 H1 (cis) . ..-JCH3—‘H2 (trans)
Sitle, ' E 1.35 : 2.0
H 1.33 A 1.75
CH,-SiMe ‘ 0.9 1.35
CHZ—SiMe : JCH.-H, : 0.9 JCHZ-H1 : 0

3 2 72

One can se, we do not have any inductive effect because -CH,-SiMe, and
-SiMe, are working in opposite directions. If we first use the o-m pictufe for the
allylic coupling, it is hard to see how the —SiMe, group could increase the cou-
pling. The only possible non-inductive electronic’effect is a dm—-pm , pushing. the
ﬂ elctrons into the silicon atom and decreasing the o-m conjugation (i.e the allylic

)

)

Y

i)
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Coupling constants). So, we do not agree with D.G. De KOWALEWSKILI] thinking that
conformational effects (c.f. Dreldlng models corresponding to compounds 1, 2 and 3)
are, at least, as important as the electronic effects of the substituent in the

study of allylic coupling constants.

Me\/
Me / Me___ Ay // H

h4€'\\\\\ ;//’ Si
Si /
H
/ H H Me K ]
Me 9
\\/‘
/ H
}1 =
H
H
1] This newspaper, 1970, 143-4
R.GASSEND Y.LIMOUZIN J.C.MAIRE
/ . -
l . r\J'V44;?/j7 | /,9'
1 - ' " L A
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Professor B. L. Shapiro _ : July 12, 1973

by the five bond lengths and by four angles which can be .any combination of
bond angles or dihedral angles (1). We assumed all bond lengths to be 1.524,
an average based on crystal structure data. The computer was then used
search through the conformations defined by the angles. At each step of the
way a least-squares fit of observed coupling constants to the Karplus equation
was made. The best fit was assumed to be that obtained from the dominant
conformation. The procedure converged cleanly for both sets of data; the
best-fit conformation selected for each isomer 1s shown below.

trans - eis

The interesting thing is the tendency of the fluorine atom to take up an axial
orientation (It has often been found that fluorine prefers to be axial in six-
menbered rings.) and in this respect, the fluoroprolines. appear to have the
same conformational properties as the corresponding hydroxyprollnes (2)

Slngsrely yours,

i

;}/E*AKJf”
R. 5. Mecleod .

J. T. Gerig

References

1. J. B. Hendrickson, J. Amer. Chem. Soc. 83, U357 (1961).

2. R. J. Abraham and K. A. McIauchlan, Mol. Phys. 5, 513 (1962).
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Prof.Dr.G.Hdgele . Diisseldorf,25.6.73

Institut fiir Anorganische Chemle Moorenstrasse 5 , ' a
~der Universitiét Diisseldorf ' ~
to

Prof.Dr.B.Shapiro

Texas A & M University i

College of Science

College Station

Texas 77843
USA |
Dear Professor Shaplro'

I would very much like to join the readers of TAMU NMR
Newsletters with the follow1ng contribution.:

- Protonresonance spectra of [CH3(t-C4H9)P(X)}2Y,(X= free

electron pair, 0, S; Y= direct bond, 0, S), may be trated .

as R- and X—spectra of [ARtX ]2 spinsystems 1 , ore more —

generally as LAILXn J2 —- systems 2 .Corresponding phospho-

‘TUus spectra can be %alculated as series of overlapping
'[ab] -subspectra obeying the follow1ng equations.,:

*)
1) if the usual definitions for [AB] -systems are adopted:
c=YM2 4+ 4% |, s =c-7 , s,=C+7 ,
Y, = (”k + vB)/z‘ , Inti =14+ G6/3 , Int, =1 - c/3
Totalintensity = 4 , and "
S
1),
2) the AZLX ]2 - System is given by:
- 424
2 z groups W1th n; spins of I = 1/2 ,
all longrange couplings jx"x'*’ R ] xixi ’ kaxi’ are zero,
Nygi = |Jxi + ;Axi'l E Lyxd = [ 9,51 = Jpxdt| s
k; , ki, = integer parameters from O to n; , than ' .

" 3) there are'Y"(n. + 1) [abl —subspectra for the A-resonances
'1

STV W
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xi
¢=4 i
— 4N ‘ - .
PC =3 + O.B«L-(ki + ki' ni)*NAXI
{24
T = dppn

and a statistical weight for each Lab] -subspectrum of
ton e

ST ='4*'l\ \&c /-k\ ! /J

A

The totalintensity for the A-resonances is given by:y -
oM X r o W2 (M)
' ’ *, . - . L.:l
Mty =4n ) )] i (h-)(ku/“z-
t

~

¥ a— l—.

'L:A kizo K=o am _ _ o~
The complete series of {abl -subspectra contains ]l(ni + 1)
’ (24

deceptively simple singuletts with:

T
Y=V, + 0.5 xL(Qki - n AN, i
L
124 ki

1) G.Higele, R.K.Harris and J.M.Nichols; J.C.S.Dalton, 1973,79
2) G.Higele, R.K.Harris; Ber.der Bunsenges. 76, 91o (1972)

%) Jnt,
g —] Ints
So >
Yo
X Xk ’
" "o Yours sincerely

. . . / -
= ] T T b petc
xéi\ \\\\\\\i\}:ii:} ' : |

\_Xz Xz',/
ny nz

Gerhard Higele
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Announcenent

FIFTH INTERNATIONAL SYMPOSIUM
oN
MAGNETIC RASONANCE

AT

TATA INSTITUIE OF FUNDAMENTAL RESEARCH
HOMI BHABHA ROAD, BOMBAY 400005, INDIA

From
Monday, January 14, 1974
To

Friday, January 18, 1974
1, PROGRAMMA

The scientific programme at the above symposium will consist of
contributed papers and invited papers devoted to basic aspscts of magnetic
resonance and its applications to Physics, Chemistry and Biology. Besides
elactron paramagnetic and nuclear magnetic resonanca, the programme will
inelude nuclear quadrupole rescnance, cyclotron resonance, ferromagnetic

resonance and acoustic magnetic resonance, The language of the Symposium
will be tinglish,

2. SPONSORSHIP

The Symposium is held under the ausolces of the International

bocle,v of Magnetic Resonance and Association of Magnetic Resonance
Spactroscopists (India) and is sponsored by the Indian National Science
Academy, International Union of Pure and Applied Chemistry and the Tata
Institute of Fundamental Research. Applications for sponsorship have also
been made to International Union of Pure & Anplied FPhysics, International
Union of Biologiecal Sciencas, and the International Union of Pure and
Aprlied Biophysica,

2., AB3TRACTS

Abstracts of proposed papers should reach the Chairman, Local
Organizing Committee by September 1, 1973, The abstracts should be submitbed
on quarto paper {8" x 11") leaving a 1" margin on all 4 sides and should
not exceed one page. It is preferable to use an electric typewritsr., The
name of the author presenting the paper at the conference should be underlined.,

4, REGISTRATION FEi

(i) US 4 45 for participants (ii) US # 15 for students and

accompanying persons (iii) US g 30 for memhers of the Imternational Society of
Magnetic Resonanca.

All requests for further information should be'addrpssed to Prof,-
Balu Venkataraman, Chairman, ILocal Organizing Committee, Fifth International

Symposium on Magnetic Resonance, Tata Institute of Fundamental Research,
Bombay 400005, India.

()

()

‘)
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NAVAL RESEARCH LABORATORY
£ O IN REPLY REFER TO:
WASHINGTON, D.C. 20375 6110-316 :WBM :pls
' 17 July 1973

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

Low Cost 100W 25 MHz Amplifier and Driver
.Dear Barry:.

We have obtained very satisfactory results using a simple and inexpensive
final rf power amplifier for our 25 MHz C-13 FT system. It consists of a
ham type mobile linear amplifier with 100W P.E.P. output for 10W drive, We
chose a Lafayette Model HA-250A (about $100), but there appear to be several
other manufacturers of equivalent units. Simple wiring changes bypass the
rf sensing circuit so that the B* and antenna (output) circuits are always
activated. The overall tuning range is 20 - 54 MHz, and output loads from
0 to 600 ohms can be matched, We also purchased a Model HA-255 power
supply (about $40), which allows operation of the HA-250A from 117 VAC. The
two units together occupy less than a cubic foot. : : :

‘ The drive to the HA-250A is supplied by a Lakeland transistor amplifier,
(Lakeland Instruments Laboratory, RR2, Box 52-A, Angola, Indiana 46703).
This unit also costs about $100, and supplies 30W out at 25.1 MHz for 1-3W
drive, with 50 ohm input and output impedances.

Sincerely,

W. B. MONIZ
Physical Chemistry Branch
Chemistry Division

1925— Ty Yhars of Seience for the Nagy and the Nation— 1978
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wercnr [Staufer Stauffer Chemical Company

RESEARCH CENTER '__~~"_ J 1200 South 47th Street / Richmond, California 94804 / Tel. (415) 233-9361

July 19 , 1973

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

Dear Barry:
Re: Long-range H-P Coupling Constants

We have observed long-range H-P coupling constants in various
2-phosphorylimino -3-methyl-4-thiazolines. The magnitude of the
H-P coupling in the H-C-N-C=N-P framework (1.67-4.89 Hz) is much
larger than that in H-C-S-C=N-P (0.46 ~ 1.41 Hz). Both H-P coupling
constants are sensitive to the substituents at the phosphorus atom.
The five bond H-P coupling constants are listed in the table. The
size of the coupling between P and H, increases in the order of PO,
PS, ‘and P. No such relation was obsérved for the coup11ng between P

5
° N B R |
2 -
L 1
ﬁ,////’- R

H 1
CHy
J J
X R _"PH, (Hz) : PH, (hz)
0 0C,H, 1.67 1.22
S 0CHg 2.30 1.41
- 0C,H, 3.82 0.46
- CeHs 4.89 | 0.65

Sincerely yours,
A. Mihailovski
CIETp
C. K. nggj
AM/CKT/1h
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PERKIN-ELMER LIMITED

POST OFFICE LANE BEACONSFIELD
BUCKINGHAMSHIRE HP9 10A
ENGLAND

TELEPHONE BEACONSFIELD 6161
TELEX 83257 '
TELEGRAMS PECO BEACONSFIELD
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-
-
-
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PERKIN-ELMER

Dr. B.L. Shapiro, , - - -
Department of Chemistry, ‘ '

Texas A & M University,

College Station,

Texas 77843. | July, 1973

“*Virtual Decoupling”

Dear Dr. Shapiro,

I hesitate to use the term deceptive simplicity in TAMUNMR as it has been applied so often

)

to situations which would deceive none of your readers. Recently, however, I encountered an example
which made me think twice, involving as it does coupling constants of oppoéite signs. The methyl éignal

of I at 90 MHz in CDCl3 appears surprisingly as a doublet despite the presence of two ortho protons. In the
aromatic region the signal H-—3 only could be identified, and decoupling of this proton collapsed the

CHj resonance to a singlet with 0.5 Hz linewidth. The explanhtion lies in the very small chemical shift
difference between H—5 and H—6. Since the four and five bond coupling constants J 45 and J 4 ¢ have
opposite signs the normal de>ceptive simplicity appears rather as a “virtual decoupling”. This was

confirmed by running the spectrum in (CD3),CO when there is a larger shift difference between H—5 and .
H-6, and also by looking at II which has a nearly first order spectrum in CDCl;. The observed CHy

multiplets are well reproduced by ABMX3 calculations using J 3 4—0.8 Hz,J 45—0.4 Hz, and J 46+0.2 Hz. =
Incidentally, the values of J 45 are unusually small.

- Yours sincerely,
- for Perkin—Elmer Limited,

)

/4

Dr. R.A. Spragg



@ 1inCDCl3
‘® 1in (CD3)2CO
‘© 1in CDCI3

) .
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THE UNIVERSITY OF NEW MEXICO | ALBUQUERQUE, NEW MEXICO 87106

DEPARTMENT OF CHEMISTRY
TELEPHONE 505: 277-2821

20 July 1973

CHEMICAL SHIFTS IN SUBSTITUTED PHENAZINES

Dr. Barry Shapiro

Chemistry Department

Texas A&M University

College Station, Texas 77843

Dear Dr. Shapiro,

Over the past few months I have been looking at temperature and
solvent effects on 13C chemical shifts. The work I would like to describe,
however, is of a slightly different nature.

Dr. Ulrich Hollstein of this department has been preparing
substituted phenazines. We have obtained chemical shifts for the carbons
in several of these in various kinds of solvents. The assignments are
not easy to make but we have made some guesses for them. I would like
to present the data here with our fragmentary and tentative assignments
in the hope that a reader might be able to help out. Very few of
the assignments are really firm.

The Table presents the data we have gathered so far. Compound II
~was dissolved in D,0 as was compound III. All of the other compounds
were dissolved to the point of saturation in .D,0-NaOD solutions. There
will be significant solvent effects in some of the peaks (i.e. (1) in
compound VI and (1) and (6) in compound V, etc.). The concentration of
the solute was generally in the range of 1 moleZ.

I should mention also that our graduate program in physical chemistry
still has some openings for serious students.

Thank yZ ' '

Dr. Wm. M. Litchman

—_—

O

C )



o W oxH" o=

R,
Rz
SAMPLE  I¥ 11 III 1v v VI VII
R - - COOH COOH OH OH OH
j - CH;,CH3SOZ - - - - 0
4 - - - COOH OH - OH
5 - - - - - - 0
-16.02(4a) ~-19.35(4a) ~38.66(R) ~48.50(R;) -37.01(1) -37.86(1) -6.01(1)
-3.20(1) -14.84(2) -16.59(10a) -15.45(1) -15.73(4a) -16.95 (4a) -4.17 (4a)
~2.23(2) ~7.90(9a) -15.85(1) -12.63(4a) -12.72(5a) -13.57(5a) +15.37(2)
~7.55(4). _12.52(4a)  -12.31(5a) -4.84(3) -13.44(9a) +27.71(4)
-6.13(3) ~12.31(5a) ~2.92(4) +15.64(2) -12.48(10a) '
+6.77(1) -10.08(6) -2.25(3) +16.46(4) - ~7.48(2) 2 peaks
+69.88(Me) -7.76(4) -1.08(2) -2.94(?) missing
-5.96(3) -1.25(?)
-4.51(7) -1.13(?)
-3.00(9) +0.92(?)
-2.63(8) +16.41(2)
-0.58(2) +17.54(4)
+2.65(93a)

* R. J. Pugmire and D. M. Grant, J. Am. Chem. Soc.

91, 6381 (1969).

€e-6L1



179-34

4]
12|
B

Iaii ¥ ¥ A Division of International ' 2727 Campus Drive
ln“ “Ill:|eic Acld nesearch lns“tute Chemical & Nuclear Corporation . lrvine, California 92664
: ) Telephone 714: 833-2500
: TWX: 910-595-1754
24 July 1973 wx

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

College Station, Texas 77843

Dear Professor Shapiro:

I wish to bring some FT equipment to the attention of the Newsletter readers which I
would like to sell. We have a 4K computer package consisting of a Nicolet 1074 averager
interfaced to a Digital Equipment Corp PDP-8/e. An ASR-33 Teletype is included. An addi-
tional feature of this 1074 is a systems noise reduction program in the SD-72 ADC. This’
feature normally is present in Nicolet 1080 computers. This FT package listed for $23,000
in 1971. We are asking $10,000 (negotiable) or $6,000 for the 1074.

Nicolet 1074 Noise Reduction Option

The normal analog to digital converter, Model SD-72 (or SD-72-I), supplied with the
Nicolet 1074 computer portion of the 1074-PDP-8/e package, is adequate for transient accumu-
lation up to ~ 50,000 scans. If this number of transients is exceeded on very weak samples,
the systematic systems' noise of this converter becomes of comparable magnitude to that of
the signal. The resulting Fourier Transform contained "spurious signals" as well as exhib-
ited baseline problems.

' The noise reduction option on the Model SD-72-A digitizer, designed and installed by
Nicolet Instrument Corp., electronically averages the systematic noise of the digitizer to
zerd, yielding a true transient average. The noise reduction is accomplished by subjecting
the input signal to a differential amplifier before the signal reaches the digitizer. This
amplifier produces two signals, one normal and one inverted, which are alternately sampled.
Simultaneously, the accumulator is being switched from add to subtract which results in the
Ainput signal always being added to the memory. The systems' noise of the digitizer is not
being inverted and this noise is being averaged to zero because of the alternating add and

subtract functions of the accumulator.

With this option, we have been able to obtain C13 spectra after 200,000 scans which do
not show any ''spurious signals' and exhibit a good baseline. This new option is clearly very
useful for the accumulation of a very large number of transients. Although the quality of
the spectra obtained from several thousand transients was acceptable for both digitizers, the
S:N ration for the SD-72-A was approximately a factor of 2 greater than the SD-72-1 for the
same sample run under identical conditions.

Sincerely yours,

| W’l O Rebcos, L

M. P. Schweizer, Ph D.
Head, Biophysical Chemistry

MPS: sb

‘)

)

)



Department of Pure and Applied Chemistry

U n Iversrty' - . '_ THomas Graham Building, Cathedral Street, Glasgow, 1
of Strathclyde * Telephone: 041-552 4400 =

10th July, 1973.

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

Texas 778343,

U.S.A,

Dear Barry,

Continuing our series of contributions which report the
rediscovery of known facts, let me mention some observations
we have recently made on nmematic phase spectra,

In reading around on the subject of oriented spectra, it
occured to me that permanent magnet spectrometers might

be ideal in providing the thermal stability and uniformity
necessary for producing good quality spectra using the low
temperature nematic phases such as p—ethoxybenzylidene-p-—
butyl aniline (EBBA . Our R10 spectrometer has adequate
resolution with a non-spinning sample tube,and the first
experiment with benzene as solute produced results which
matched those published in the literature. The example
shown is of the spectrum of benzo-2,1,3 thiadiazole (I, X=S),
16.7% mole fraction in EBBA at 33.5°. SatisTactory spectra
are obtained on a single scan but that shown is of 62.
accumulated scans.

To achieve good results with accumulation techniques it

was necessarv to leave the sample in the spectrometer some
hours to reach thermal equilibrium, thereafter the frequency
separations of peaks at the extreme ends of the spectrum
were constant to *{in 2000 Hz, - Line widths were 14Hz.

In the instrument used the sample was in contact with the
magnet thermostatic system, I am not so sure that such
good results would be obtained in those permanent magnet
instruments which have separately controlled variable
temperature sample systems. ' ’

179-35
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The structures of benzo-2,1,3-thiadiazole and its oxa-
and selena- analogues (I, X=O,Se) are of some interest
and they have already been examined by conventional
proton n.m.r.' and microwave? methods and I am currently
engaged in the necessary calculation from these oriented
spectra results. ' :

Kind regards, .

Yours sincerely,

0dar RRadom

Dr. P. Bladon.

Ny - _ ) . N
~\§ ﬁ/ ‘\N/

References

1. N.M.D. Brown and P. Bladon, Spectrochimica Acta,
1968, 2u4A, 1869.
2. N.M.D. Brown, D.G. Lister and J.K. Tyler,

- Spectrochimica Acta, 1970, 26A, 2133.

()

PN



179-37

- LR o I O S
b | " i | _ i
_ ! U0 O PO O O U S .
I 1 i :
. ! ]
PR S — —p e lwll
i
L4
i | i !
L . . I -
: j o
! i o
- _ A R B S
__ i
]
I T o o — Sy Sy iypray s -
J ; \ |
" '
| 1 -
A J . :
. ! I__ i [ _ i
: : i ; ! | '
: . : : - o
oAb b i T DL T T e =)
i ; ! : i i o
i | . P |
_ i T
_ i “_ m -
R _ B T
b i m wn Lo L | o i
mjmmq.v.ﬂj_ ! m ﬂ ﬁw__
i » i A :
Tz NN A R R _ o
T T i | [ H o
S S o : . NS S U S S SO - ™
oy ! pe D P i |
. M T ; ! ~
3% R : i
g™ ' ! i i K
24 7 T A i _
~ A ; P !
“. * = LT :W!w! 17
— \C —
ST S - e SN S S S IR — -
L N | ! Ly
_ i i nm | | : : ” [ew]
. - o = : Ty, -
¢ i _ ! L3
] o ] i . T T ;
=2 : : e e
0 R S I
i, Lo , L D O T S T O TR R
L ilo73 R N A B
b ; ; ] ! f :
R S < [ : ! R 3 e
R 23 A L o
L B m ; i ! ! ..mi!w»IWI L
N & _ “ RN [ o
i ' ] i ! i o
LY -3 7
[ : | ™
! - H ]
I\
|
C
N
2
€3]
m

62 SCANSe.

oy
| “ w _ o
; I ]
i Y
T T

! i o
H . T
P -
: —_ -
!
Pd . e
Lt IR DI NS S8 ! o
! H o]
! : S :

HZ



179-38.

The University of Manitoba

Department of Chemistry
Winnipeg, Manitoba
Canada R3T 2N2

July 20, 1973.

Professor B. L. Shapiro,

Department of Chemistry,

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

Dear Dr. Shapiro:

(5)

In an attempt to convince the experimentalists here that we could
really simulate an NMR experiment, we recently calculated the

enclosed AB spin-1/2 spectrum, which is complete with a simulation
of noise using a random number generator. Actually, only one-half

of the spectrum is calculated,

the other half being experimental.

The discerning eye may be able to pick out the synthetic half,

but we're not telling.

Please credit this note to Dr. Schaefer.

Yours sincerely,

Bsee Gt

Bruce Goodwin,
Graduate Student.

/bf
enc.

*

Using the method we outlined i

Magn. Resonance, 8, 41 (1972).

()

).



Continuous wave - spectra of an AB system of spln—l/2 nuclel.
is a s1mu1at10n, 1nclud1ng 51mulated noise. -. . .

_One-half of the spectra is experimental; and one-half

5€-6L1
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@ THE DOW CHEMICAL COMPANY

EARTERN RESEARCH LAROBATCRY
Q5T OFFICE BOX 400

WAV AND, MASSACHUSETTS 01778
6817 -235-5422

Julv 26, 1973

Professor Bernard L.Shaniic
Department c¢f Chemistrv
Texas A & M Universitw ,
Colleae Staticn, Tewxans 77843

INDUSTRIAL POSITION - NMR S>2ICTrQS8CATIGT
Dear Barry:
We would like to take advantaa~ of the widelv circulated Texas

A & M NMR Newsletter to announce t1zt an ovening exists in our
laboratory for a NMR Svect o y=~eemistc.  Interestad applications should:

Have the PL.D.
Be aprnlications .
Have a strong Jesire to isarn and applv n2w techniques
Have a clear his*oryv cof beino a "»rehlem solver”

Have electronic maintenance and servicing capabilities
Have some knowledae and anrreciation of organic chemistry
Be capable of inaerendent. avagiessive ressarch

The job would involve collaboration vith resident organic natural
product chemists in elucidatiazy the structures of comolex wmolecules,
seceking out and applins “ME to the sclution of a wide variety of
company technizal problems, and assuming vart of the responsibility
for the upkeer and maintenance of o:- NMR systemg. Some time would
be available for vhvsical/analvtical tzchnical development that is
often required to solve a non-routi: MR nrobklem.

rr =
fuy

)

There are currently 28 »rofessional oe onlr in our laboratory. Our
primary charge is to devszlon new Dow cham! atvv that will ultimately
result in new ﬁroducts ar nlant oracesssas., strument-wise, we
presently have three Variar HAR svstens \A‘56/60, NvV-14 and HA-100)
and a 16-62 MHz Bru er 3217 culse spectrometer. The HA-100 and 321S
instruments are interfac=d to and comrletely supported by a 16K

PDP 12/30 LDP Digital Equivment Cormoration computer. The A 56/60
and NV-14 svectrometers ar2 parxt 25 our self-service analytical
system.

Applicants should write dirnctly to me and enclose a resune,
academic transcrints an¢ Ph.D. thesis abs+ract (or associated
publications). Dow is an eaqual ovocrtunity emplover.

Sincerelv vours,

pat - Don T. Dix .
bey , Research Snecialist

‘)
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GEORGIA INSTITUTE OF TECHNOLOGY
ATLANTA, GEORGIA 30332 '

© BHEMISTRY ' July 24, 1973
Professor B. L. Shipiro
Department of Chemistry

Texas A § M University-
College Station, Texas 77843

Dear Barry:

T1 Measurements on a 4H-100 NMR Spectrometer

We have been trying to do T, measurements on organic liquids using a JEOL
4H-100 NMR spectrometer by recoraing recovery curves after inversion by adiabatic
fast passage. While we could perform all room temperature measurements without
any difficulty, we encountered a weird problem when we tried temperature varia-
tion experiments. These experiments require flow of nitrogen around the NMR sample
tube, and we have noticed the following strange effects.

(1) Whenever there is a gas flow around the sample tube, there is an abrupt
shortening of the apparent relaxation time T, as measured by the recovery curves
after inversion by adiabatic fast passage. +his is noticeable even at room tempera-
ture, but is very marked when the temperature of the gas is different, even slightly,
from room temperature. The apparent recovery curves are usually non-exponential,

and reproducibility is poor.

(2) The shortening of T, could be remedied to some extent by saturating the sample
for a long time by a strong rf field (e.g. by performing successive adiabatic

rapid passages until the signal amplitude decays to zero), and then monitoring

the recovering of magnetization using a weak rf field. Using this technique,

we could obtain reasonable relaxation times for low temperatures. However,

this remedy did not seem to work for high temperatures.

Tentatively, we are trying to explain the phenomena as follows. The probe,
being single coil, will affect only a very small volume of the sample in an adia-
batic fast passage since the coil is only about 1.5 mm in height. Subsequently,
the spins in the affected volume could be carried outside the range of the single
coil (and the weak rf field) by thermal currents induced in the sample by the gas
flow outside the sample tube. This will explain both observations (1) and (2).

We have tried winding irradiation coils outside the single coil so that a
larger portion of the sample could be affected during a rapid passage. Our initial
attempts failed, but we are still proceeding along this line. If any body else
has encountered similar experiences on a JEOL 4H-100 spectrometer (or any other
single coil spectrometer), and has found a remedy, please let us know.

Yours sincerely,
S. L. Gordon

) . / \,' /‘? . ,’(.2«._/, :;;t;(.
SLG/NRK:1m . N. R. Krishna
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FACULTEIT DER WISKUNDE
EN NATUURWETENSCHAPPEN

KATHOLIEKE UNIVERSITEIT r _ ) | B
NJMEGEN, NEDERLAND Professor Bernard L. Shapiro

Department of Chemistry
Texas A’& M University
COLLEGE STATION, Texas 77843
USA

Uw kenmerk Uw brief van Ons kenmerk

Datum July 26, 1973
Onderwerp  Calculation of Fermi contact and pseudo-contact contributions

to lanthanide-induced shifts in polyglycoldimethylethers from

the temperature dependence of the shifts.

Dear Professor Shapiro,

In a recent publication (1) we investigated the temperature behaviour
of the NMR spectra of 1 : 1 complexes of dimethoxyethane (DME) witﬁ Pr(FOD)3,
Eu(FOD)3, Pr(DPM)3, and Eu(DPM)3. We found that the Eu3+~induced shifts of the
DME resonances were proportional to 1/T and the Pr3+-induced shifts to 1/T2, in
agreement with Bleaney's theory of the pséudo-contact shift (2). However, though
the intercepts of the shift versus 1/12 plots for Pr(FOD)3, DME (1 : 1) were

small, the intercept for the CH, protons in DME significantly differed from zero.

2

This points to a small Fermi contact contribution to the shift of these protons,
. + . . . . .

since for the case of Pr3 -induced shifts the Fermi contact contributions are

proportionai to 1/T, but the pseudo~contact contributions are proportional to

l/TZ. The experimentally observed Pr3+-induced shifts, 8, can now generally

Pr
be expressed as
b
5 =2
Pr T * T2
a/T representing the Fermi contact and b/T2 the pseudo-contact contribution.
A quadratic least squares fit of the experimental Pr3+-induced shifts

will then yield the values for a and b, from which we can calculate the Fermi

‘)

()
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contact and pseudo-contact contributions to the shifts at any temperature.

For the shifts for the CH3 and the CH2 protons of DME present in Pf(FOD)3,

DME (1 : 1) at 31.5°C we thus obtained:

CH3 SFC = 0.8 + 0.4 ppm

ch = =-26.0 + 0.5 ppm

CH, ch = = 5.0 +0.5ppm
= -2 L .

ch 5.2 + 0.6 ppm

Clearly, for the CH, proton shift the Fermi contact contribution

3 .
can be neglected, but the CH2 proton shift originates for about 177 from

this interaction.

Finally, it should be noticed that for the CH, proton shift the

2

—. Fermi contact contribution reinforces the pseudo-contact contribution; this,

together with the well established fact that Eu3+—induced Fermi contact

. . . . . +
shifts are of opposite sign and greater magnitude as those induced by Pr3

(3), explains the low Pr/Eu shift ratios for these protons, which we

reported in an earlier publication (4).

References ’

1. A.M. Grotens, J.J.M. Backus, and E. de Boer, Tetrahedron Letters, 1465(1973)

2. B. Bleaney, J. Magn. Resonance, 8, 91 (1972)

3. W.B. Lewis, J.A., Jackson, J.F. Lemons, and H. Taube, J. Chem. Phys., 36,
692 (1962)

4, AM, Grotens, J. Smid, and E. de Boer, Tetrahedron Letters, 4863 (1971)

Sincerely yours, o—"

e
//"‘ -
~ A/%// 41 ) L/)ﬁ/\'

45:?5;25?”/' ‘
;/////A.M. Grotens J.J M. Backus E. de Boér




179-44

Vith INTERNATIONAL CONFERENCE ON MAGNETIC RESONANCE
IN BIOLOGICAL SYSTEMS |
KANDERSTEG, SWITZERLAND, SEPTEMBER 16 — 21, 1974

July 24, 1973

ORQGANIZING COMMITTEE:

K. Withrich, Zlrich (Chalrman)
R. Ernst, Ziirich

J. Seelig, Basal Dr.B.L. Shapiro

ADVISORY BOARD: Dept. of Chemistry

W.B h, Basel . Y

A Ehorg:tberg.agockholm T,exas A+M UniverSity

P. Hemmerlch, Konstanz ’ College Station Texas '
M. P. Kleln, Berksley

R. E. Richards, Oxford USA

R. Schwyzer, Ziirich

Dear Barry,

I would like to ask YOu to include the following announcement
in TAMUN.

The VI th International Conference on Magnetic Resonance .
in Biological Systems will be held in Kandersteg, Switzer-
land, from September 16 - 21, 1974.

The purpose of the conference is to bring together
scientists of many disciplines who are concerned with
the application of magnetic resonance in biochemistry,
molecular biology, biophysics, pharmacology, and
medicine. The program will include papers presented
by invited lecturers, contributed communications, and
discussion periods.

For further information write to:

Professor Dr. K. Withrich

Institut fiir Molekularbiologie und Biophysik
ETH-HOnggerberg

CH-8049 Zilirich

Best wishes

Sincerely yours,

IR ANE A4

P.S. Thank you for the blue reminder. We will answer it shortly.

()

‘)

()
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DEPARTMENT OF CHEMISTRY
THE UNIVERSITY OF GEORGIA  ATHENS, GEORGIA 30601

July 25, 1973

Professor B. L. Shapiro
Department of Chemistry

Texas A and M University
College Station, Texas 77843

Dear Barry:
Title: LSR and Organophosphorus Compounds.

As my subscription contribution, | thought you might be interested in some of our work
in the area of LSR and organophosphorus compounds.

A variety of LSR have been tried with trimethylphosphite and trimethylphosphite as
model compounds. In terms of induced shifts (both 'H and 81p), Pf(fod); and Yb(fod) appear to be
the best of LSR for organophosphorus compounds. It is clear from the data that there is a sizeable
contact contribution to both the 'H and 3'P induced shifts and for some cases, it appears to be the
dominate mechanism controlling the *!P induced shifts. Experiments with Gd(dpm); have confirmed
this.

The 31P shifts of trimethylphosphate with the Pr LSR are interesting in that a change of the
ligand from dpm to fod-causes a reversal in the direction of the induced shift. |t has been suggested
that changing the ligand from dpm to fod increases the acidity of the lanthanide. Thus one would
expect a strong complex with Pr(fod); than with Pr(dpm); and hence, a large contact contribution
to the induced shift.

Several differences were noted for the LSR induced 3'P shifts of trimethylphosphite compared
to the phosphate: (1) the magnitude of the induced shift is smaller for the phosphite; and (2) the
induced shift is in the opposite direction compared to the phosphate. These results can be accounted
for if the pseudo-contact coniribution dominates the induced shifts for the phosphite. This is
reasonable since the phosphite is a softer base than the phosphate .

Similar results have been obtained for a variety of organophosphorus substrates. Finally,
to date we have been successful in observing separate 'H signals for enantomeric mixtures using
optically active LSR. However, due to line broadening, enantomeric signals have not been
observed in the 3'P spectra.

Sincerely yours,

Dok

Richard H. Cox

Assistant Professor

RHC:mid
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University College of Swansea

Department of Chemistry

J. H. Purneli M.A. Sc.D.
'Pro(essov of Physical Chemistry and
Head of Department.

SINGLETON PARK SWANSEA SA2 8PP
UNITED KINGDOM

A. Pelter Ph.D. TEL SWANSEA (0792) 25678
Professor of Organic Chemistry. ) -
CWH/BH 25th July 1973

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

Texas 77843,

U.S.A.

Dear Professor Shapiro,

Some thoughts on statistical aspects of least squares
analyses of spectra in isotropic and anisotropic media

There have been numerous comments on the statistical estimates of the reliability
of parameters (chemical shifts and isotropic and anisotropic coupling constants)
obtained by standard computer programmes for isofropic ™2 and anisotropic®~ 19 mediq;
for these are frequently a good deal smaller than would be expected, having regard to
the reliability of experimental measurement of line positions. It is hoped that the
following observations (which amplify and extend comments in ref.11) may clarify
the relation between these two approaches, and suggest generally valid procedures.
The background is explained very clearly in ref,12.

After an iterative least squares procedure has converged, the variance of the
k'th parameter X is given, under the simplest assumptions, by
2 _ 2 .
[W(xk)] = Akk (m
Here Ay s the apgropricn‘e diagonal element of the inverted normal matrix from the
last |feraf|on and s* is the variance of the line positions. Now we have in principle
two al’rernc:hve estimates of this quantity s : the first one, based on the reproducibility
of the spectra, we. denote by s°P®C; the second, based on fhe prec|5|on of fit of the
calculation, by s''" . Four cases may be d|shngu15hed
(i) sfitis significantly less than,sP®S. (The criterion of sugmflcance is given below.)
A We deduce the model (here/spin Hamiltonian) can_be fitted more precisely than
the inherent accuracy of the data warrant; thus s "isa gross under-estimate of
the true s.
(it) St ¢ sSP®C | but not sngmflcanfly.
(iii) f'f > spec, but not significantly.
(iv) f'f is sugnificuntly more than sP®C¢, This means the model cannot be satisfactorily
fitted to the data. The situation is unlikely to arise in isotropic studies, except
in the case of a wrong assignment. In liquid crystal work, it would probably indicate
an invalid assumption had been made. Clearly further investigation-is required
when this case is found to arise.

- In case (iii) the computer's statistical estimates may be retained. In cases (i)

C)

()
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and (ii), fhe printed standard deviations or probable errors ‘should be multiplied by
(sSPeC/s ), where sfit s the prmfed R.M.S. line deviation. This procedure is
included-in the.programme LEQUORI! b , though not discussed in ref.11a, The reader
is reminded that [x calc - x, TTU€) /& (x )] follows aStudent's t dlsfrlbuhon, available

in all sets of statistical tables. The number of degrees of freedom is f =n - p, where

n is the number of assigned lines to be fitted, and p the number of parclmefers to be
refined. E.g. , for a typical ABCD spectrum, if n =32 and p =10, and .o (x X|)
is 0.050 Hz, fhen the error. limit . 13a at-the 95°/0 confidence level is +0.104 Hz
(scarcely different from the value oF +0.098 Hz obtained from a Gaussian
distribution with f mfmlfe) Remember. too that a probable error is 0.6745 times a standord
deviation.

The Anolysns of Variance yields the following results. Let m spectra be recorded
let Yij | be the i'th line position in the j'th spectrum. Then

Y; = O/mzy @

is clearly the best estimate of the i fh line position. Now

P = 2. é b - 7) 21 (n=1)] 3)

“ After the least squares calculation has converged,

(52){:11' _ é (7, _ yicalc)Z/{_. @
The ratio of the larger to the smaller of these two variances follows Snedecor's

F distribution, which is also readily available. The numbers of degrees of, freedom

are v] =m(n-1), and vp =f. E.g. for vj =100 and f =24, tables show ]3b‘fha‘f

a variance ratio’as high as 2.33 would not, at the 95°/0 confidence level, invalidate
the null. hypothesis that the two variances are measures of the same population. This -
is the criterion of significance mentioned earlier.

The stafistics of the y:: data can be used in the actual least squares calculation
by introducing a weighting thetor149:12 | This is incorporated '™ in my isotropic
programmes LAME and LACX, and has recem‘ly been used in liquid crystal researck 7 8¢ 12,
The variance of the i'th line posmon is estimated from

[o(y )" = (Ym) 2 Vi - yi)2 (5)
The approprla’re (dlagonal) we lghhng matrix - W is defined by
= [e(y, )] o (6)

. The resulting algebra is dlsplayed inref.12. We need only note that now the eshmates

of the parameter varlance—covarlance mafrlx are:

‘. - ewy (7a)
and VI s wnmewDT (7b)
Here N is avector of line errors, with N; =y, -y, calc; R is a rectangular

Jacobian matrix defined by

Dy = M’i“"k :
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Equation (6) should now be replaced by

and a prime indicates a transpose, In (7b) the quantity in square brackets is a scalar,
the (dimensionless) weighted mean square deviation of line positions; thus yspee

and Y, ' are multiples of each other. The F-test therefore is to be applied to

IN'"W N)/f] or its reciprocal. Of course (i) is now the square root of Vk . My
experience with isotropic spectra is that different weighting schemes (or none ) have
surprisingly little effect on refined parameter values or even on their standard deviations:
they can however cause some large changes in parameter correlation coefficient!"’ac']z"]é
and | now feel these are usefully quoted only to one decimal place. Segre and

Castellano '~ also found weighting scarcely affected their anisotropic refinement.

We have so far made the common assumption that the raw data were
uncorrelated. However, the still considerable difficulties in obtaining good spectra
in nematic solutions could well lead to appreciable correlation between line=position
errors. Equation (5) should then be supplemented by using the spectroscopic estimate
of the variance-covariance matrix Z of line-positions, defined by

Zy=(/m 207y 7)) ®
S r -

we=z | ®
a non-diagonal weighting matrix. The remaining algebra of ref.12 and our equations
(7) is otherwise unaltered. In the light of the comments in my previous paragraph, it
seems quite likely that the extra work in using this modification will scarcely be
worthwhile, but someone might like to try' After all, if one has gone to the trouble
of recording and carefully calibrating twenty separate scans 0, detailed statistics
of this kind do have some value.

There is one closely related type of calculation in which the mathematics
adumbrated in the last paragraph could have important repercussions, The chief aim
of most liquid crystal NMR spectroscopists is to use the anisotropic coupling constants,
part of the vector x of parameters, to determine the orientation parameters and
inter-nuclear distances; and this is frequently accomplished in a second least squares
calculation. Now in an anisotropic medium p is larger, other things being equal,
so f issmaller; and the parameters are likely to be appreciably correlated to each
other. Consideration of tha analogue of (?) for our new calculation, and o (7a) -
assuming case (i) or (ii) - shows that the correct weighting matrix for the anisotropic
couplings in this second calculation is simply that square part of the normal matrix
of the first least squares calculation which refers to the anisotropic couplings, -
including its off-diagonal elements. Ten words (only) in ref.11a indicate this method

- of calculation is currently being used at Basel; but the attention of all practicing -

nematic NMR spectroscopists is earnestly drawn to this crux.

It is a pleasure to acknowledge helpful conversations and/or correspondence
with Professor Diehl and Dr. Kellerhals (Basel), Dr. Pachler (Pretoria),Dr. den Hollander
(Leiden) and Dr. Fruchier (Montpellier).

Yours sincerely,

gﬂ/@

C. W. Haigh

('-'f).

()



P.S. Another point arises in the common situation where experimentally discernable
peaks contain more than one calculated transition, Consider first a simple situation
like an [AgBa] or [AB,] spin-system, handled (as in LAOCOON) without magnetic
equivalence factorisation: clearly many lines will be identically degenerate. Let
there be nP®€ distinct lines, and let the i'th line contain n; calculated transitions.
Then equation (6) should be replaced by W;; = [ G'(yi)]_z/ni ,or = if the experimental
lines are not otherwise being weighted - by W.. =1/n.. Secondly,[équo’rion (7b),

f should be replaced by the smaller quantity (nSP€¢ ~p), resulting in larger standard
deviations. Dr. den Hollander (leiden) and [ have both shown that with these
modifications, the LAME calculations - using magnetic equivalence - are all exactly
reproduced. .In more common cases where the degeneracy is not exact, analogous
modifications should lead to more realistic conclusions. For certain types of problems,
we both feel this may be a significant cause of the unrealistically low standard
deviations discussed at the outse* of this letter.

1. S. Castellano, C. Sun and R. Kostelnick, Tetrahedron Letters 5205 (1967)

2. R.J. Kostelnick, M.P.Williamson, D.E.Wisnosky and S.M. Castellano,
Can. J. Chem.4_7, 3313 (1969)

3. C.J. Macdonald and T. Schaefer, Can.J.Chem. 48, 1033 (1970)

4. J.W. Emsley, S.R. Salman and R.A.Storey, J.Che_m.Soc. B, 1513 (1970)
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J. Chim. Phys. 1113 (1971)
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TORONTO, ONTARIO M35S 1A1

July 17, 1973

Professor Bernard L. Shapiro
Department of Chemistry

Texas A & M University o
College Station, Texas 77843

Dear Prdfessor Shapiro:

After a recent failure of the compressed air supply that
cools our XL-100 probe during high power decoupling we built-a
circuit to protect against possible damage. (The final version
owes a lot to suggestions from Mits Yonemitsu and Wolfgang Panning
of Chemistry electronics.) It needs no relays, and is somewhat
more -flexible than the circuit described by Rapper and Runsink
in Newsletter 175. '

A small 6.3V transformer is connected through a DPDT replace-
ment for S401 (Fig. 1) to power the N7 pilot lamp and pressure
switch of the temperature controller at all times. Since the "N,"
bulbs don't last long in continuous service we soldered an LED
plus an ordinary diode for the other half-cycle into the base
from a burnt-out bulb as a direct replacement. The output, taken
in parallel to the light, is about 2V AC, present only during
normal gas flow.

This signal goes to a logic circuit (Fig. 2) which we have
mounted in the auxilliary console. Resistor Rj is selected to
give a reliable output from the photo coupler Ul (which isolates
the temperature controller) without turning off the "Nj" LED. As
long as there is gas flow the coupler provides a constant string
of trigger pulses to U2 and U3, keeping their pin 8 outputs at -
logical 1. An interruption of more than about 1 second lets U2
pin 8 go to logical zero, setting the latch (U4 pins 1-6). The
warning light comes on and "accumulation interlock" (same as lock
lost) is signalled to the computer. The decoupler is switched by
U3 which has a longer delay time (about ten seconds) to allow
completion of data collection from the current F.I.D. With the
circuit in Fig. 2 the decoupler comes back on as soon as gas flow
resumes but the light and computer interlock must be reset using
a push button. 1If you want the decoupler to stay off until the
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button is pressed,

take it from U2 pi

~ Professor B. L. Shapiro

July 17, 1973

connect pin 3 of U3 to pin 3 of U4 rather than
to +5V. If you want the computer interlock to come back on immed-
iately with gas flow (so that Reset affects only the warning light)

n 8 rather than U4 pin 3.

The decoupler is switched off in the same way as for computer
Gyro Gate control, so the interlock is effective in both high and
If you-want to restrict it to high power, pass .
the Gyro Gate signal through a spare section of the LOW/HIGH switch

low power modes.

5705 on the way to

J1026-13.

If YOu already have Gyro Gating installed simply put the Fig.

- 2 circuit into the line from computer to decoupler.

If not, you

may have to modify one decoupler card according ‘to-Fig. 3. ..The.
computer control line for Gyro Gate is taken from pin z (11ttle z)
of J4 of our old Mark I Digital to Analog Converter (DAC) . For
the Mark II DAC the corresponding connection is J1-EE, AA,..

For most experiments the average power from the observe.

RN

frequency pulses is not sufficient to damage the probe even with
cooling gas off. - However, if you are worried you:can -gate the
RF pulse logic with the same signal used for computer interlock,

as shown below.:

Please credit this contrlbutlon to Murray Freedman s sub—>f

scription.

AQ:1d

FRoOM TIRI7-206
FRomM . TJI8I4-FF

Sincerely,

EARe

Alan Quirt:

TTI%!H-
RF WIDTH

A .
INTEELCCK 4 P

a

PULSE INTERLQCg~

[ /(£7\ f/vb(, -)/;

‘ Suggested Title: Probe Protection/Gyro Gating for XL—lOO.,

TO. TI815-1

S
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Uw ref.:

Onze ref. :

Koninklijke / Shell -Laboratorium, Amsterdalﬁ .

Shell Research B.V. - S

ty

Amsterdam, 17th July 1973 N
Postadres : Postbus 3003 .
: Tel, via telefoniste (020) 20 9111
FR-0OC - - . Tel. rechtstreeks (020)
. Hr/Mw

Dear Professor Shapiro,

Measurement_of 2J(199Pt-195pt) in PtpI),(PBus),

Although platinum has a naturally occurring isctope with a
nuclear spin of one half (195Pt, 33.7 % abundant) and although many
complexes containing two platinum nuclei are knownl, hitherto no A R
platinum-platinum coupling has been reported. A complex of type A : ) S
(L = tertiary phosphine, X = halogen)

L X X
\R/ﬂ\m/
<7 \X/ \L
A

exists as a mixture of three magnetic isomers containing 0, 1 or 2
magnetic (I = 2) platinum nuclei. In the 31P NMR spectrum these three
isomers give rise to AQ, AA'X and AA'XX' patterns, respectively. By
careful examination of the 31P NMR spectrum of A with L = PBuj3 and
X = I we have detected all the lines predicted for the three afore-
mentioned magnetic isomers, see Figure. Previously, for this type of
complex, with L = PBu3z and X = Cl, only three of the expected 19 llnes
have been reported2 From the positions of the AA'XX' lines
23(195pt-195Pt) is readily calculated3, Further, the finding that
the most intense lines in the AA'XX' spectrum {i.e. at +1751 Hz and
~1751 Hz centered about 8(PBu3)} fall inside the 13(31p-195Pt)/
L3(31p_31P) doublet of doublefs +176L Hz and -176k Hz {relative to
(PBu3)} indicates that 1J(31P_195Pt) end 33(31P-195Pt) are opposite -
in sign. The NMR data are listed in the Table.

These results demonstrate the possibility of measuring T
coupling constants abetween two metal nuclel for which direct ob- . R
servation might be difficult (e.g. 195Pt, 103Rn) by analys1n ‘the
spectrum of an easily observed nucleus (e.g. 31P, 19F 17, 13¢)
which is also present in the complex.
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: 3P NMR data for PtpIj(PBug)p from spectra recorded at ca., 40°
in chloroform at 40.5 MHz.

Position of lines
Chemical shift and serising from AA'XX' pattern,
coupling constants _ centered sbout G(PBu3) =0
Hz
§(PButg)® +140.3 + 0.1 ppm *.1595
17(31p-195pt) 3528.0 + 0.1 Hz + 1600
B 37(31p-195pt) 26.0 + 0.1 Hz + 1751
by(31p3Tp) 5.1 + 0.1 Hz + 1975
23(195pt-195pt) 380 + 1.0 Hz + 1980

a. Relative to P(OMe)3.
Please credit this contribution to Dr. R. Prins.
Yours sincerely,

S J.A. M. van Broekhoven C. Masters

1. "Organometallic Compounds", Vol. I, Compounds of the Transition
Metals, M. Dub (Ed.), Springer-Verlag, New York, 1966.

2. A. Pidcock, R.E. Richards and L.M. Venanzi, J. Chem. Soc. (A),.
1966, 1707T. ‘ '

3. F.A, Bovey, "Nuclear Magnetic Resonance Spectroscopy", Academic
— Press, WNew York and London, 1969, p. 117.
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Your Ft nmr system can provide
results like these!

L

-
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'TI
¢, DODECYL ALCOHOL
' HO-CH, (CH,)s CH, CH; in 20% C,D;
Spectral Width = 1500 Hz
4K Time Domain Points G, Gy
180° Pulse = 50 usec Cy.g
32 Scans per Spectrum

Spectra obtained on a Varian XL-100 Spectrometer
with a TTI-1010 Fourier Transform Accessory.

Inverslon—Recovery Pulse Sequence...T-180° - T - 90°- Sample ..

It’s easy using the Nicolet 1080 Data System. The 1080
incorporates unique concepts designed specifically for the
scientific laboratory. It has two processing units—a wired one
for acquiring data and a programmable one for processing
data. Thus each unit performs the functions it does best.
Signals are digitized and added to memory by the wired pro-
cessor while it is displaying the entire averaged signal in a
continuous, flicker-free display. This unique signal averager
approach to data acquisition allows the display to continue
regardless of the data acquisition rate (up to 100 kHz) so that
the user can examine the input signal or the averaged signal,
at any vertical or horizontal expansion, without interrupting the
data acquisition process. This allows instantaneous inspection
of the signal to noise as well as examination of the data for
pulse feedthrough, decoupling power, and frequency offset.

The unique 20-bit word 1080 data processor not only allows
more- single-precision dynamic range than any other, but it
also has a much more powerful instruction sef. This permits
faster and more efficient data reduction and programming
simplicity.

The above spectra of dodecyl alcohol were obtained using
the Nicolet automatic T, program, which utilizes the [180° -
7-90° - (sample) - T],, inversion recovery! or PRFT? pulse se-
quence. In this experiment, the value of the inter-pulse interval
7 is varied from a time much less than the shortest T, to a time
about 5 times longer than the longest T, in the sample. Data
are signal averaged at each value of T and stored on the
Nicolet 600,000 word cartridge disk memory.

For 7« T, nuclear magnetization will stifl be inverted when

1. R. L. vold, J. 8. Waugh, M. P. Klein, and D. E. Phelps, J. Chem. Phys.
48, 3831 (1968).

2, A. Allerhand, D. Doddrell, V. Glushko, D. W. Cochran, E. Wenkert, P. J.
Lawson and F. Gurd, J. Am. Chem. Soc. 93, 544 (1971).

the 90° pulse is applied, leading to inverted peaks in the trans-
formed spectrum. For T==TyIn 2, a null will be observed,
since at this time the magnetization is just passing through
Zero when the 90° pulse is applied. Finally, when 7 » T, the
nuclei will have returned to their usual precession about the
+2z axis before the 90° pulse is applied, and the experiment
reduces to the usual single puise Ft nmr experiment.

After all spectra are obtained, they are processed all at once
and displayed or plotted as shown. The spin-lattice relaxation
times of each line can be estimated from the plots or cal-
culated using a least squares treatment, from the equation
A=A, [1-2 exp (-7/T:)]. This calculation is performed di-
rectly by the program upon command. )

This quality of data and ease of operation can be yours with
the Nicolet 1080 Data System, including the 600,000, . 20-bit
word NIC-294 cartridge disk system and the NIC-293 Pulse
Controller. This latter unit allows the production of up to eight
computer-selectable times corresponding to rf pulses and pulse
intervals. This unit is already in use measuring T’s, T,’s, per-
forming gated decoupling and homonuclear pulsed decoupling
and providing the versatility for use in almost any definable
experiment. .

The Nicolet 1080 Data System has been successfully used
with all major spectrometers and is also available with a com-
plete Fourier pulse accessory package for the Varian XL-100
through Nicolet’s affiliate, Transform Technology, Incorporated.

Why not investigate the features of the 1080 Data System
and find out how it can make your nmr spectrometer perform
more efficiently.

NICOLET INSTRUMENT CORPORATION

INC)/h]

5225 Verona Road, Madison, Wisconsin 53711
Phone 608/271-3333 TWX: 910-286-2713

In Europe: Nicolet Instrument GmbH, Goerdeler Stras-se 48, D-605 Offenbach am Main, West Germany, 0611/852028, Telex: 841/4185411
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