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CHEMICAL INSTITUTE

UNIVERSITY OF AARHUS

DEPARTMENT OF ORGANIC CHEMISTRY 8000 Arhus C, Denmark March 10,
HANS JORGEN JAKOBSEN Telephone (06) 124633  HJJ/EL

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

Dear Professor Shapiro,

345 Induced Isotope Shift in the 13C NMR Spectrum of CS.,.
Selective Population Transfer (SPT) in 22Si FT NMR.

With only a few days left before I shall leave Scand1nav1a
in order to spend a 2 -year sabbatical in NMR 1ab51n.ﬂmeUSA
(University of Florida) and Canada (uBCc, Vancouver), I send
you this contribution which I hope may be of 1nterest to
some of your readers.

On shimming the 15 inch magnet of our XL-100
spectrometer for optimum resolution using the
12 mm '3C insert and internal deuterium lock
we. generally use the 113CS, resonance from a
80% v/v solution of non-enriched CS, (99.9%
purity) in acetone-ds as a resolution test.

With this set-up we have found that a sensi-
tive indication of maximum resolution and

best lineshape is the observation of a small
peak on the high-field side of the ordinary
signal (Fig.1). The two peaks have an inten - i t1Hz
sity ratio of about 10:1 and are separated

by 0.009 % 0.001 ppm (0.22 %+ 0.03 Hz). It has
been concluded that this chemical shift dif-
ference is a 13C disotope shift induced by

845 (4.2% natural abundance) and that the small

peak is the spectrum of naturally present
(8.4%) c=34s %g,

Fig.1. 13C FT NMR spectrum of CS, (one / “\

transient; line-width at half-height:
0.08 Hz). The intensity ratio of the
13¢ 325, and 13C 345 225 signals is c¢.10:1 Fig.1

Finally, wé'are currently extending the Selective Popu-
lation Transfer (SPT) FT NMR method (i.e., applying selec-
tive 7 pulses to l1H transitions prior to excitation of the

1975



199-2

observed resonances by a strong non-selective H;, rf pulse),
described in our latest newsletter (TAMU NMR 188, L4) and
elsewherel! for sensitivity enhancement and determinations

of signs of coupling constants, to the observation of nuclei
other than 12C. Prompted by the increasing interest in na-
tural abundance 2°Si FT NMR and the problem of negative nu-

clear Overhauser enhancements (NOE) for zgsi—ilH}, we enclose
(Fig.z) some of the SPT FT spectra obtained for this low na-
tural abundance (4.7%) nucleus (J.Amer.Chem.Soc., in press).

Fig.2a shows the intensity enhancements observed in the 2°Si
FT NMR spectrum of (CHz),Si (TMS), while Fig.2b shows deter-
mination of the relative signs for some of the couplings in
[(CH3);SiH]|,0 (TMDS) from its 29Si FT NMR spectrum using
SPT.

Sincerely yours,

522%&Q/Zj7/n&?hﬁ%%%ht A JZLIOa.,d,AaQe 'cA%V;;&fcz%:%z _

‘Hans Jergen Jakobsen Svend Aage Linde Rigmor S. Hansen

1s.Sgrensen, R.S.Hansen, and H.J.Jakobsen, J.Magn.Resonance
14, 243 (1974). H.J.Jakobsen, S.Aa.Linde, and S.Serensen,
J.Magn.Resonance 15, 385 (1974). A.A.Chalmers, K.G.R.Pach-
ler, and P.L.Wessels, J.Magn.Resonance, 15, 415 (1974);
Org.Magh.Resonance, 6, 445 (1974). —

TMS
a M Fig.2. 295i FT NMR spectra of TMS
ia; and TMDS (b). (a) Upper part:

Vo '
Normal proton coupled spectrum
25Hz (RJgi-g = 6.62 Hz); lower part:
: " SPT spectrum obtained after a SPT
LJ 7 pulse has been applied to the

high frequency line in the 'H doub-
let spectrum; T = 1.3 sec, YEZ/ZW =
0.38 Hz. For both spectra acquisi-
tion time: 16 sec, transients: 100,
and otherwise identical experimen-
~tal conditions. (b) Relative sign
determination of coupling constants
from the SPT spectrum of TMDS
(1*Jsi-ul = 205.4 Hz, [*Jgi_jm| =

b 7.12 Hz, and |%Jgj_g| = 1.26 Hz).
l Selective SPT 1 pulses have been
»Wugum«w_ﬁ U applied to the lowest frequency

line in the 2®Si-CH, satellites in
the 'H spectrum (doublet of doublets,
|2Jgi-g| = 7.12 Hz and |3Jg.g| = 2.8
Hz). The spectrum shows that ®Kyz_pg X
'Kgiog.> O (Kij : reduced coupling con-
stants). T = 1.3 sec, YH,/2m = 0.38
Hz, acquisition time: 4 sec, and
Fig.2 transients: 300.

29
(CHy2§F0-§HCHﬂ2
H H

50 Hz
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BRUKER

N

560

The ultimate in low=cost -

- FT NMR Spectroscopy...

e Full multinuclear capability
: i

* High resolution magnet for proton FT

* 10 mm variable temp for C™3

e Superior sensitivity

FOR DETAILS, PLEASE CONTACT YOUR NEAREST BRUKER REPRESENTATIVE. \t

Bruker Scientific Inc. Bruker Magnetics Inc. Bruker Research Bruker Sp;ctrospin Ltd.
One Westchester Plaza 1 Vine Brook Park ) 1548 Page Mill Road 84 Orchard View Blvd., Suite 101
Etmsford, N, Y. 10523 Burlington, Mass, 01803 Palo Alto, Calif. 94305 Toronto, Canada
Tel. (914) 5692-5470 Tel. {(617) 272-9250 Tel. (415) 493-3173 Tel. (416) 486-7907

TlIx. 13-1524 Tix. 94-9493 Tlx. 34-565633 Tix. 02-2771
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cistem Stauffer Chemical Company

RESEARCH CENTER Dobbs Ferry, New York 10522 / Telephone (Area Code 914) OWens 3-1200

March 10, 1975

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

Dear Barry:
Title: A Bruker Broadband Multinuclear Spectrometer

Within the past month, with a great deal of help from D.
Traficante, we have completed the modification of:our Bruker HFX-Q0-
Digilab NMR %S FT system to multinuclei operation a la Traficante and
Simms, J. Mag. Res. 15, 484 (1974). Our pleasure over the performance
of the system has prompted this letter. : -

Our original system had FT capabilities for 1sc and 81p only
and the instigation to investigate the multinuclei approach was fostered
by the desire to acquire,29si capabilities. Since we already had a
frequency synthesizer, equipments costs for the extended capability were
very little more than those for a single additional nucleus. Being in
an industrial environment, another important consideration was the. ease
of changing from nucleus to nucleus. As you well know, the present
"multinuclear" spectrometers, realistically, require the better part of
a day to become operational on another nucleus. In our modified system,
this changeover is accomplished in 1-2 minutes and the spectrometer is
never taken out of lock. Needless to say, this results in very efficient
sample through-put.

With the broad-band insert we can cover a frequency range of 6 to
38 MHz, with excellent sensitivity over that range. S/N for 130 of a
single 90° pulse of decoupled benzene was 240/1 with no real effort
made for maximum field homogeneity. A typical plot of the %c spectra
of benzene vs. pulse width is shown in Figure 1. 1In addition, the
natural abundance ®H spectra of Hz0 is shown. Again, this was obtained
without any attempt to maximize pulse width, delay, homogeneity, etc.,
and T am sure is a poor indication of the optimum performance. In an
aside, one might comment that the low sensitivity (< 1/100 as sensi-
tive as 130) and large amounts of deuterated solvents available in NMR
laboratories require great care to ensure against contamination of a
sample. Unfortunately, we discovered this the hard way.
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Stauffer Chemical Compahy_

Professor B. L. Shapiro
March 10, 1975

- There are a couple of minor differences between our system and

the published one. We gate the 36.4 MHz rather than the 30 MHz

simply because our gated 30MHz was noﬁ clean. Also, for 31P'opera'tion
only, we use the 3%6.4-MHz signal from the spectrometer and by-pass. the
mixer amplifier (mixer 2, Fig. 2, J. Mag. Res.) since, with the original
approach, we always observed a S1p signal even though no phosphorus was
present. Apparently this was arising from the 72 MHz of the frequency
synthesizer beating against the 36 MHz from the spectrometer. In any
event, the above technique avoids the problem.

Thus, with this modification, we have about 71 nuclei at our
beck and call which should be sufficient for some time to come. We do
hope to-use this same approach for 197 and 'H with the narrow-tuned
H& F inserts. - However, this does present much more stringent filter-
ing requirements. Please credit this letter to C. K. Tseng's account.

Sincerely yours,

o David H. Marr
DHM:bs
Enclosure -



o~ %_ 199-6
- Natural ﬂbuﬁ"l“”cf' 2H
iN. HaO
{900 P'ular. 3 \
30° +ip £ i
. 'y (
L
Q
A
wn
S~
«
| (
-
N
c
R
- PQ
Ny Ay 3 .
~
=

o8

IIM 4



199-7 | v |
LABORATORIUM VOOR FYSISCHE CHEMIE

Toernooiveld
Nijmegen
Telefoon (080) 55 88 33

' FACULTEIT DER WISKUNDE
EN NATUURWETENSCHAPPEN _
KATHOLIEKE UNIVERSITEIT r : v

NIJMEGEN, NEDERLAND :
Professor Bernard L. Shapiro

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

Uw kenmerk Uw brief van . Ons kenmerk

. 13 Datum March 12, 1975
Onderwerp Fermi contact shifts, observed for solvent °C

nuclei in solutions of alkali aromatic ion pairs.

Dear Professor Shapiro,

At present we are investigating the 13C NMR spectra of solvents, in the
Brésence of alkali aromatic ion pairs. In the figure the 13C NMR spectra are
shown of 1,2-dimethoxyethane (DME), in which IM neutral biphenyl (Bp) has been
dissolved (fig. a) and of DME in the presence of 1M biphenyl mononegative ion

(fig. b). As the figure shows the presence of the negative ions causes a

13

considerable shift of the ~C NMR spectrum to low field. The 13C resonance

positions of the CH3 and CH2 groups are shifted 30.2 and 16.8 p.p.m, respectively,

so that the quadruplet of the 13CH3 partly overlaps with the triplet of 13CHZ.

The down field shift of the 13C spectrum indicates that a positive spin density
resides on the 13C nuclei of the solvent nuclei. This can be brought about by
spin polarization effects and/or direct overlap effects of the orbital containing

13C nuclei of the solvent moiecule. From our Na

the unpaired electron with the
NMR experiments on the same system [ 1 ] we know that we are dealing with loosely
bound ion pairs, in which the Na ion is solvated by DME. This picture favours spin
density propagation onto the solvent nuclei, the ]H nuclei as well as the 13C

nuclei. That spin density can be present on the proton nuclei has been demonstrated
before on similar systems [ 2 ] . For the system discussed here, the averaged contact
proton shift of DME at 34°¢ is only 1.0 p.p.m to low field (one peak being observed),

13

indicating that the ~C NMR spectra reveal more information about the structure of

= . . . . . 1
the ion pairs in solution than the corresponding H spectra.
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13

C NMR spectrum of DME at 38°%¢

a) in the presence of IM neutral biphenyl (Bp)

b) in the presence of IM NaBp

The verfical arrowg indicate the resonance positions
3 1

of the CH2 and CH3 groups.

In a IM solution of biphenyl mononegative ion in DME free as well as DME
molecﬁles.bound to the ion pair will be present. Since at 38°¢ anvavéragéd‘l3c
MR spectrum is observed for DME (see figure), rapid exchange takes place between
bound and free DME molecules. This exchange reaction does not lead to‘equal”
contact shifts of the two chemically different 13C nuclei, which points to the
presence of well defined ion pair structures. '

We areiextending our experiments to other solvents and othef alkali aromatic
ion pairs. In this way we hope to obtain additional information about the structufe
of the ion pairs in solution, supplementing data from previous alkali NMR experiments,

carried out on' the same system,

" References

[1] G.W. Canters and E. de Boer, Mol. Phys., 27, 1185, 1973; ibid, 27, 665, 1974,
[2] E. de Boer, A.M. Grotens, J. Smid, J. Am. Chem. Soc., 92, 4742, 1970.

E. de Boer G.P.M. van der Velden J. van Dongen Torman



UNIVERSITY OF WALES

Uhiversity College of Swansea

Department of Chemistry

J. H. Purnell M.A. Se.D.

Professor of Physical Chemistry and
Head of Department,

A, Pelter Ph.D.

Professor of Organic Chemistry.

J. H. Beynon Ph.D. D.Sc. F.R.S.
Royal Society Research Professor.

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

College Station, Texas 77843
U.S.A.

Dear Professor Shapiro,

SINGLETON PARK SWANSEA SA2 8PP
UNITED KINGDOM ’

TEL SWANSEA (0792) 25678

13th March 1975

XL 100/620L/disc sysfemﬁerfbrmancé; ]3C nmr study of gem~diol forms of carbohydrate

ketone derivatives.

We have recently had installed an XL 100 spectrometer with 620L 16K computer
and disc, and although we still have a few teething troubles we are pleased with the
system's performance. For example, we have resolved (Fig, 1) lines 6 and 9 (using the
numbering.of ref 1) in orthodichlorobenzene after an overnight accumulation using an
internal deuterium lock, despite an interface fault which caused the loss of some of the
FID. We find the automatic storage of an FID on the disc when an accumulation is

interrupted an exiremely useful facility.

The organic research in this department covers a wide spectrum, and our last news-
letter (ref 2) concerned peptides. My own interest is carbohydrates and one of our current
projects concerns ketone derivatives (see for example ref 3). The existence of aldulose
derivatives in the gem-diol forms is relatively common, and '°C nmr is a very convenient
way of studying the equilibria; the carbony! and quaternary carbons being readily identi-
fied in the off-resonance proton decoupled spectra. Compounds 1 and 2 represent aldulose
derivatives that exist, in D,O solution, in gem-diol and ketone forms respectively, and
compound 3 (ref 4) exists as an equilibrium mixture with the ketone predominating. The
chemical shifts (in ppm) measured from dioxan (as internal reference), which is assigned
a value of 67.4 on the TMS scale, are given in paretheses for the carbonyl/gem-diol

carbons,

Please credit this subscription to Claude Haigh's account.

Yours sincerely,

W In G0

J. M. Williams.



N N F.A. Bovey, Nuclear Magnetic Resonance Spectroscopy, Academic Press,
1969, page 123.

2. J.S. Davies, R.J. Thomas, and M.K. Williams, TAMU NMR, 1974, 189, 8.

3. J.F. Batey, C. Bullock, J. Hall, and J.M. Williams, Carbohydrate Research,
1975, 40, in press, ‘

4. _.G. Hutchinson, unpublished work .

~ Fig. 1 Spectrum obtamed wnfh resoluhon enhancement and a 32K transform, Measured
width: 100 Hz; plotted width: 25 Hz,
Observed spacing = 0,05 Hz.

0.5Hz[i
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Dear Professor Shapiro:

- REDUCTION OF WATER CONTENT AND ELIMINATION OF THE HYDROCARBON
IMPURITY IN CDClj

Overnight FT accumulations.on a third generation spectrometer (XL-100,
PFT-100, WH-90) should be sufficient to detect signals from samples in the
5-10 ug range in a 5 mm tube and in 0.3-0.4 ml solvent. At these low levels
and extended observation times, even trace contaminants in solvents can
produce objectionably large peaks. Deuterochloroform, unless specially
processed, shows lines from water and the almost ubiquitous hydrocarbon
impurity (i.e., "grease peaks') after relatively few pulses. Since CDCl3 is
widely used and is the solvent of choice for many of our metabolite samples,
some attention has been given to reducing these extraneous signals to un-
obtrusive levels.

Much if not all of the hydrocarbon in commercial CDCl3 preparations
arises from the polyethylene liner used in screw cap bottles. Purchasing the
solvent in sealed glass ampoules and storing in a glass—-stoppered vessel
effectively eliminates this problem. A polyethylene stopper is to be avoided
since it has been demonstrated that hydrocarbon contamination can occur in a
short time without direct physical contact between the solution and the poly-
ethylene source.

Attempts to control the size of the water line were initially hampered
by desorption of water from the wall of the NMR tube. Since this process is
relatively slow, it is not particularly evident in accumulations of an hour or
so. For overnight or weekend experiments, however, the increase in area can
be substantial. This is illustrated in figures I and II which represent
tracings of the same '"100%" CDCl3 sample obtained within 20 minutes after
introduction into the NMR tube (I) and after 23 hours (II)?. A further two-
fold increase over the 23 hour signal occurred after six days. This problem
can be circumvented by preconditioning the NMR tube with D20. A technique that
I found satisfactory is to keep about 1 ml D20 in the NMR tube overnight, decant,
wash with a small amount of a polar deuterated solvent (e.g., CD30D, acetone-dé6)
to remove most of the residial water, dry briefly with a stream of dry nitrogen
and store in a D20 atmosphere. When CDCl3 was examined in a D20-equilibrated
tube, the increase in the water peak over a 20 hour interval was trivial. It
follows from this finding that an initial D20 pretreatment of the glass vessel
used to store the CDCl3 should also be carried out.

%Similar increases of the TMS signal were observed occasionally indicating that
residual amounts of this species can also be adsorbed on to the glass surface.
The effect in our laboratory is probably exaggerated because of the relatively
large amounts of TMS required for CW operation of the HA-100 instrument. One
might therefore expect that our tubes have close to a maximum sorbed concentration
of the standard.



199-13.

'In addition to preconditioning tubes, it is of course important to store
- the CDClj over wolecular sieves. Figure I illustrates the level to which the A _—
water peak can be reduced with Davison: Grade 514, Type 4A sieves. The sieves AN
were taken directly from the bottle without going through an activation procedure.
Further significant reduction can be achieved by a D20 exchange of the residual
water in the dried solvent stock., Figure III represents a tracing of '100%"
CDC13 which had been equilibrated with D20 and then dried for two hours over _
_sleves before analysis. Compared with I, the water line has been reduced about -
two and one-half fold. It is estimated that the residual HDO in the 0.4 ml
specimen used in III is less than 5 ug or about 2 ug expressed as the Hp0
equivalent., ' Since this operation was not carried out in a dry box there is 1little
reason to suppose that the water content is as low as it is possible to attain.
For most applications, however, this level of water is already trivial.

It should be stressed that all of the foregoing measures serve only to
minimize the contributions by the solvent and container vessels to the water
signal. To minimize the pickup of extraneous water during sample preparatiom 1t -
may be necessary to: . : 4 i

1. D20 equilibrate any glassware used for sample transfer;
2. remove any H20 adsorbed on the sample by drying or D20 exchange;
3. carry out all operations in a dry box.

Byron H. Arison, Ph.D.
Department of Biophysics

L

Merck Institute for Therapeutic Research \‘;
Rahway, New Jersey 07065

FIGURE I: "100%" CDC13, sieve dried; 1000 transients; accumulation completed
20 minutes after introduction into MMR tubes.



199-14

N
] — —}7 L I 1 II:._: 1 . { 1 i 1 il ] { 1 i 1
FIGURE II: "100%" CDC13, sieve dried; 250 transients; accunulation completed
o .. 23 hours after introduction intoc MMR tube.
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FIGURE III: "100%" CDCl3, D20 equilibrated, sieve dried, 1000 transients.
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University

Department of Pure and Applied Chemistry

Thomas Graham BUIldmg,

of Strathclyde 295 Cathedral Street, Glasgow G1 XL Tel: 041 552 4400

17th March, 1975 . :

Professor Bernard L, Shapiro,
Texas A and M, University,
College of Science,

College Station Texas 778&3,
U.S.A,

Dear Barry,

We have recently 1nstalled a JEOL-PS-100~PFT-100 system

and in the process of trying it out we have run 13C spectra
on lunarine hydrate in CDCl;-CD;0H and some related compounds.
We were trying to see if T, measurements would allow us to
detect any relatively free motloﬂ of the spermidine moiety in
the macrocyclic ring, The prellmlnary results seem to
indicate that the macrocyclic rlng is rigid however, . The
tables show chemical shifts (relatlve to TMS=0) and T, 's for
all the carbons in lunarine and in spermidine hydrochlorlde
(IT) and spermine hydrochloride (III) (both these in Dy 0).

Kind regards,

Yours sincerely,

Cer -

Peter Bladon.

]
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LUNARINE (I) :

o} § T, (sec) C § Ty (sec)
1 88.2 0,21 14 110.1 0.18
2 50,8 0.14 15 . 166,y 3.25
37 209 .4 2.5U 16 31.2 0.12
N 50.8 0.14 17 274 0.13
5 50.8 0.14 18 39.1 0.13 -
6 50.1 1.94 19 41,8 0.11
7 129.5 2.143 20 26,8 0.13
8 160.8 b.27 21  28.5 0.13
9 120,5 0.19 22 35.5 0.09
10 124.8 0.21 ‘ 23 166,4 3.25
11 132.8 2.37 - 24 121.6 0.18
12 o 132.4 0.18 25 146,3 0.20
13 139.4 0,20 '
SPERMIDINE 3HC1 (II) SPERMINE jHC1 (III)
. C S . T, (sec) c 8 Ty (sec)
1 37.5 2.05 1 37.5 1.67
2 2.5 1,55 2 245 1.35
3 5.4 1.38 3 454 1.06
N 47.9 1.29 N 47.8 0.75
5 23.5 1.59 5 23.5 0.85
6 24 .7 1.83
7. 39.7 1.77.
_ e T+ -
18 o Ha:‘- ém.a\l-im;\m- EHL gm Chy.CHy MHz 3CY
S ®

+ 1 a2 3 4+ 4 5 -~
[ﬁsni.cuL.cuL CH, NH, .CHL.CHL{}_" LCy

pl
1)
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Université de Nancy | _ o NANCY. le March 17, 1975
LABORATOIRE 5 '

DE CHIMIE THEORIQUE

Case officielle N° 140 - 54037 NANCY Cedex
Tél. 27.00.24 (Poste 2049 et 2051)

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

COLLEGE STATION, Texas 77843
U.S.A.

Dear Professor Shapiro,

For rare spins (such as oxygen -17 in natural
abundance) 1nvest1gated by FT NMR, the achievable
S/N ratio is often 11m1ted by the computer word
length. Even with computer words containing 20 bits,
saturation is rapidly reached and the final result
may contain too much n01se. We have written a program
which obviates this d1ff1cu1ty. When saturation is
reached after n scans, the accumulated interferograms
are normalized to the A/D converter size (in that way
the vertical resolution is not altered). They are then
transferred to a second memory block and the operation
is repeated until a convenient S/N ratio is obtained.
In the second zone, one adds in fact independent inter-
ferograms of which S/Nlratio is improved by vn, compared
to a single scan. In that way accumulations are carried
out as long as desired (with the same vertical resolution)
and the final S/N ratib is improved by VN, N being the
total number of scans.| This program is written in assembly
language and runs on a Nicolet 1080 which is interfaced
to a Bruker HX.90. The| figure shows a typical example of
results obtained in this way (the experiment lasted about
three hours). :

Yours sincerely,

CANET C. GOULON-GINET ~ J.P. MARCHAL

; p—/’/ élt/g“lqn.

()



N

2500Hz

Natural abundance

A 4

70 spectrum, of y-Butyrolactone

(370,000 scans)

8L-661



SYRTEX RE8EARCH

DIVISION OF SYNTEX CORPORATION ' |
3401 HILLVIEW AVENUE ' : : l
PALO ALTO, CALIFORNIA 94304

14 March 1975
AR/616

Professor B. L. Shapiro
Department of Chemistry

Texas A & M University

College Station, TEXAS 77843

Single Frequency l3c-{}ﬁ} Decoupling in Aromatic Systems

Dear Barry:

I recently had the opportunity to measure the l3C nmr spectrum of
cyclazine and in order to confirm the dssignments a number of single
frequency decoupling experiments were qarried out. I find this
technique quite useful especially for carbohydrates (on which more
will be said later) and usually no difficulties are encountered.

In this case, however, the 1y chemical |shifts were determined from

a spectrum measured several years ago on_a relatively dilute solu-
tion (approximately 20 mg/ml) while the L3¢ spectrum was measured on
a more concentrated solution (1 gm/ml))and consequently the single
frequency decoupling would not worE3 The lu spectrum was remeasured
on the_same solution used for Ege. C nmr spectrum and with the re-
vised lH chemical shifts, the ~°C chemilcal shift assignments were
confirmed without further problems. '

We have subsequently used this techniqqe on a number of aromatic 1
systems and noted a considerable concentration dependence on the "H
chemical shifts which could easily lead to errors in assignments. As
a consequence of these observations, a}g samplgs on which this
technique is to be used have both the ™H and C spectra measured on
the same solution. Some data for cyclabine are listed in the Table.

Sincerely yours,

Michael L. Maddox, Ph.D.

Staff Researcher

Institute of Organic Chemistry

MLM: 1o

Attachment
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CHEMICAL SHIFTS OF. CYCALZINE

1,4 2,3 5,7 6 2a 4a,7a

LH dilute 7.31 7.62 7.97 7.71 =

4 conc. 7.10 7.43 7.63 7.32

13¢ cone. 110.01 117.18 | 112.59 | 119.83 | 126.75 130.16

lJ&TH 173.9 171.7 165.4 161.2

qu'ﬂ 4.7 4.6 7.5 8.3 5
7 £
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Fisher Deuterated Solvents have such outstanding 1sotop1c
and chemical purity, it’s agamst their nature to make NMR
spectrum contributions.

The stingiest Fisher Deuterated Solvents have an
unsurpassed 100.0 atom % deuterium — ideal for critical
NMR work. Not one atom of hydrogen is present to alter your
spectrum. Seven commonly -used solvents are Fisher
one-hundred-percenters: Acetone-ds, Benzene-ds,
Chloroform-d, Deuterium| Chloride (20% solution in D20),
Deuterium Oxide, Methyl Sulfoxide-de, and Pyridine-ds.
Their exceptional purity eliminates masking even in the most
sensitive Fourier Transform systems.

An additional 93 Fisher Deuterated Solvents are just afew
atoms away from being the stingiest. Deuterium levels range
from 99.9 to 98 atom %. Use them when the very highest
level of sensitivity is unnecessary. Or, when economy is
necessary. ‘

| .
Stringent Quality Control

All Fisher Deuterated Soljvents pass a battery of stringent
QCtests including 1nfrared spectroscopy and NMR analyses,
or else. Or else they never see a Fisher label.

Fisher Deuterated Solvents, the stingy ones, are available
at your local Fisher branch. Dehvery, within days

Fisher Scientific ‘Company @

()
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| Department of Chemistry The Florida State University
‘ Tallahassee, Florida 32306

v

LALAL

~March 12, 1975

Dr. B. L. Shapiro

Department of Chemistry

Texas A & M University
College Station, Texas 77843

Title: "Postdoctoral Position Available; Biophysical NMR Spectroscopy'
Dear Barry: |

Sufficient research funds have appeared to allow me to take on one
additional postdoctoral fellow this next year. The research area
will include physical and biophysical multi-nuclei nmr work on both
our Bruker HFX-90 and HX-270 spectrometers. Experience in nmr in-
strumentation design considerations is helpful but not required.

Qur current instrumentation at FSU is quite versat11e, having two
field (21 and 63 kilogauss) capability for 13C and 'H Fourier trans-
form or cw nmr. Each instrument is interfaced to a versatile Nicolet
1080 series computer with a disc-augmented memory. Equipment is being
assembled to change over the HFX-90 to a frequency-synthesizer based
FT spectrometer. OQur instrument development program is supported by
excellent machine and glass shops, etc.

The research programs in m¥ group at present are largely in the area
of molecular dynamics and 3C relaxation. New efforts are starting
in the areas of interactions between small molecules and complex bio-
logical systems, in electron-nuclear relaxation, and in studies of
Tiquid structure.

The research is largely interdisciplinary and the fellow will interact
closely with the other members of my group. This position is available
any time after July 1st. The initial stipend will be $7800-$9000 per
year depending on qualifications. Appointment for a second year is
available by mutual agreement. , .

Interested per'sibh'ngs1 should write to me. They should also have one
or two letters of recommendation forwarded to me.

Sincerely,

George C. Levy
Associate Professor

1It has been poihted out that the word persons is still inherently sexist
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HARVARD UNIYERSITY

DEPARTMENT OF CHEMISTRY

12 Oxford Street
Cambridge, Massachusetts 02138
' ' US.A.

March 5, 1975

Dr. Bernard Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Dear Barry,

The Department of Chemistry at Harvard University is looking for a
Manager to take charge of its magnetic résonance facilities. Qualifications
for the pos1t1on include a M.Sc. or Ph.,D, in Chemistry with expertise and ex-
perience in high resolution MMR, fac111ty with NMR and ESR instrumentation,
electronics and computer programming, and knowledge of chemical and physical
applications of MMR and ESR. The level of expertise should be sufficient to
qualify the candidate for appointment as a Senior Research Assoc1ate at
Harvard Un1vers1ty.

The dut1es consist of respons1b111ty for the operation and maintenance of
the NMR and ESR facilities in the Chemistry Department including consultation
with qua11f1ed users in the des1gn and exécut1on of experiments, training and
supervision of users, and supervision of pnstrument operation and maintenance.
It is expected that the manager will be 1nv01ved in collaborative work with
members of the department on special research problems including instrument
development. The equipment consists of an A-60, T-60, HA-]OO(FT), XL-100,
V-4300 ESR and new CFT-80 NMR and E9 ESR spectrometers arriving this year.
Also there is an Electronics Technician who works only on NMR equ1pment

The sa1ary will be commensurate with| the app11cant s exper1ence. Harvard
is an Equal Opportunity Employer.

Interested persons should send-a copy of the1r resume to

Brian D, Sykes, Cha1rman of Instrument Comm1ttee
Department of Chem1stry

Harvard University -

Cambridge, Massachusetts 02138

Yo sincerely,
B

 AAOUA
Brign D. Sykes ‘ ‘
Assdciate Professor of Chem1stry ‘
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UniverSitAt RegenSburg 8400 REGENSBURG,

FACHBEREICH CHEMIE : UniversititsstraBe 31 — Postfﬁch
Albrecht Mannschreck ‘ Telefon (0941} 9431
' ' 943 2186

Professor B.L. Shapiro

_ Department of Chemistry

Texas A and M University
College Station, Texas, 77843

Configuration of Open-Chain Compounds RCHD—CDMe-COX
via Different Lanthanide Shifts of Diastereotopic Protons.
Postdoctoral Position

Dear Professor Shapiro,

we have studied the configuration of open-chain compounds
1)

in collaboration ’ with V.Jonaes and T.Burgemeigter,the samples

originating from H.Simon, Technische Universit&dt Miinchen. He
sent us one (optically active) stereoisomer 1 of HSCGCBHD-CZDMe-
C1ONH2. Its configuration at c? was known to be (R), the ¢ con-

figuration was. of interest. The latter can be determined by com-
parison with the racemate 2 of HSC CH, H_-CHMe-CONH,: Assighment

6 "A'B 2
of the shifts of Hy and Hy in 2)steric positions would solve the
problemz). to
R E'(HA) K(HB) 5 (Me)
Unknown stereoisomer 1 of o 2,97 ’ - 1.18,s
HSCGCHAD-CDMQfCONH2 | 0.248_ 5.20,s - 2,45,s
Racemate 2 of o] 3.2-2.6,complex [|1.17,d
' abs.

0.250 5.25,d4d | 4.41,44 }2.50,4

HSCGCHAHB—CHMe-CONH2

R = @Q(fod)3]/[am1de] , €DCl,, 35°
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_ In-z one of the meghylene protons, i.e. the one named HA'
is shifted much more by Eu(fod)3 than HB (table). From the -
Newman projections of 2 (only the (Rﬁ enantiomer being shown),
it is seen that H, and Hp in confqrmltion‘(g)-gg must be shifted

- very similarly. On the other hand, (R)=-2a will be populated more
than (R)-2b which suffers unfavoufabie non-bonding interactions3).
In conformation (R)-2a, however, one of the methylene protons is
situated more clbsely to the europium atom. Accordingly, this

~proton has to be namedHA in the Newﬁan projeétions,'which means

that the shiftsvof HArand‘H- in 2 \are assigned to steric posi-

) B
tions 4’5).
HA I?IHQ o ':C6H5' p{,sz | Cx .THz -
Mg A GOEulfodl; Mg - COEu(fod)y
- H “|.”v
5 A ~X | f%(g e 'HA
HD) . HD |
X=D =z J;g .1—_= -l.g.
X = Hy: (R)-2a (R)-2b | (R)-2¢

Concerning 1, the table proves that it is obtained by formal
replacement of HB’ not HA’ in 2 by déuterium. Therefore, since
the configuration at c2 of 1 was known to be (R), its C3
guration is as shown in the Newman p#ojections, i.e. (R), too.

confi-

A similar procedure yielded the configuration of a stereo-
isomer Qf MgCHD-CDMe—COOH. This mgthqd should be a general one
for assigning diastereotopic groups (and for determining the
corresponding'configurat;ons) provid%d one knows, which confor-

mation out of two preponderates. ‘
' ' - ' 1
A postdoctoral position in our group has to be filled. The
holder of this position should mainl% do research in the field
of chiral association complexesG). Anyone interested should write

to me.
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Moreover, we are continuing our work on non-planar butadienes7)

8)

ments. We have some access to an XL-100 spectrometer (CW, FT; 1H,

~1§C) and have just received a WH-90 machine (FT; 1H, 13C) of our

and on intramolecular migrations ‘, including some 13C measure-

own.

Sincerely’yourg

Mttt Mausntrede

Albrecht Mannschreck

1) Forthcoming publication; preprints available.

2) This problem'canhot be solﬁed by looking at the averaged

vieinal coupling constants because H5C6CHAHB-CHCMe—C0NH2 (2),
in the presence of Eu(fod)3, showed 3J 3JBC;==7 Hz.

—
AC ™7

3) This assumption is supported by results for similar systems4).

4) Cf.G.E. Wright, Tetrahedron Lett. 1973, 1097.

5) Cf£. V.F. Bystrov, S.L. Portnova, T.A. Balashova, S.A. Koz'min,
Yu.D. Gavrilov, and V.A. Afanas'ev, Pure Appl.Chem. 36, 19 (1973).

6) A.Mannschreck, V.Jonas, and B.Kolb, Angew.Chem. 85, 994
(1973); Angew.Chem.Int.Ed.Engl. 12, 909 (1973), and

references cited therein.

7) A.Mannsdhreck,_V.Jonas, H.-0.Boedecker, H.-L.Elbe, and
G.Ké6brich, Tetrahedron Lett. 1974, 2153.

8) A.Mannschreck, H.Dvordk, and T.Burgemeister, TAMUNN 187, 5 (1974).
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. o | _
PURDUE UNIVERSITY

DEPARTMENT OF CHEMISTRV
CHEMISTRY BUILDING
WEST LAFAYETTE INDIANA 47907

March 18, 1975 |
e

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

13

Title: Insertion of a 'YC~labeled Amino Acid 1nto a Prote1n by Reverse Proteolys;s

Dear Barry:

Isotop1c substitution appears to be the- c]eJnest method of simplifying nmr spectra
of proteins for the purposes of resolving nuclei of interest or making definite assign-
ments. One can, of course, add a nuclear or e]ectron1c spin label by chemical modifica-
tion, but in doing so it is difficult to- determ1ne the extent to which the system under
study may have been perturbed Isotopic substitution into native protein structures
should produce the minimum disturbance. Prev1ous]y this has been done by feeding iso-
topically labeled_amino acids to micro organ1§ms|wh1ch incorporate the label into pro-
teins of interest!=% or by peptide synthesis.? The latter approach has been confined

to short peptides incorporated into a sem1wsynthet1c enzyme composed of two non- cova]ehtF
ly bound peptides.

We present here a new approach to protein labeling for nmr spectroscopy based on
the manipulation of equilibria of reactions catahyzed by proteo]yt1g enzymes.. The basic
idea was developed by Robert W. Sealock and M1chae1 Laskowski, Jr.,° who changed an
internal residue of the protein soybean trypsin rnh1b1tor from L-arginine to L-lysine.

hat we have done is to remove the internal L-arg1n1ne and replace it with a synthetic
-L-arginine with the 13¢-1abel in the guan1d1no carbon. The unzipping of the protein
by the two proteo]yt1c enzymes trypsin and carboxypeptidase B and the zipping-up catalyzed
by the same enzymes is illustrated in Figure 1, |The Toose ends are held together con-
veniently by a disulfide bridge. Normally the proteolytic equ111br1a greatly favor the
middle form with the maximum number of bonds cleaved. The zipping-up steps are driven
a]ong by removing the product of the reaction (resynthes1zed trypsin inhibitor) by bind-
ing it to excess trypsin, which can be removed subsequently in a fast step that does not
allow unzipping.

|

13¢-nmr spectra of unlabeled and labeled soybean trypsin inhibitor are shown in
Figure 2.  The pulse Fourier transform spectra were obtained at 25 MHz using 50 mg of
protein in a 5 mm tube. 32,250 pulses were accumu]ated with a repeat time of 2 sec. The
relaxation time for the peak is consistent with our understand1ng that arg1n1ne—63 is a
freely-rotating surface residue. Its chemical shift is identical (within exper1menta]
error) to that of free arginine. :

incerely yours,

Mary E. Welch | - John L, Markley - f“ff:”
£ wtn i Lo b e
Michael A. Porubcan " ‘Michael Laskowski, Jr.

A. Ruboan -

Robert E. Santini . .l

Bt €. Dondinns

_'(f)
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Professor B. L. Shapiro
March 18, 1975
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P. S. Please credit this to the Purdue account in Prof. N. Muller's name.

Figure 1 . :
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March 18th, 1975

frof. B. L. Shapiro

Department of Chemistry
. Texas A& M University

College Station, Texas 77843 - -
‘U. S. A. L

Ion Exchange Between Free and Complexed Ionophores

Dear Professor Shapiro,

Some aspects of the design of carriers for alkali and alkaline earth
metal cations are discussed in a paper we submitted for publicaﬁion
lately [1]. One of the conditions an ion carrier has to fulfill

is that the kinetics of the lon exchange processes involved are

fast or at least comparable with the kinetics of the diffusion’
processes of the membrane system [2], Although at present absolute
quantitative statements in this respect cannot be made, some infor-
mation on the rate of the exchange processes involved may be obtained

by NMR spectroscopy of the corresponding ligands in bulk systems.

13C—NMR spectra of some ligands in mixtures with thelr com-

In Fig. 1
plexes are given (CDClB, MOOC). Since the corresponding signals of
ligand and complex are averaged for the ion carriers in Fig. 1A and
1B the mean life-times of the complex and ligand are much smaller
than about 0.02 sec. In contrast the exchange rate for the macro-
heterobicyeclic ligand [3](Fig. 1C) is considerably smaller (mean
life-time of complex and ligand Well above 0.2 sec.). The macrotetro-
lide monactin (an ion carrier antibiotic) shows some line broadening

(Fig. 1D) and therefore represents an intermediate situation.

Yours sincerely,

LN R Y O S My

D. Ammann R. Bilichi E. Pretsch W. Simon

[i] E. Pretsch, R. Blichi, D. Ammann and W. Simon, Ringbom Memorial
Publication, in press.

(2] w. E. Morf, E. Lindner and W. Simon, Anal. Chem., in press.

[}] J. M. Lehn, Structure and Bonding 16, 1 (1973)
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Prof. Bernard L. Shapiro | " Southern Research Institute
March 18, 1975 ‘

The assignment of configuration to the two isomers was based on a con-
sideration of carbon-phosphorus coupling constants. We assumed that the P - O
bond is axial, and the bulky bis(2-chloroethyl)amino group equatorial. This has,
indeed, 'been shown to be the case in the solid state for III,” and for 4-ketocyclo-
phosphamide® and 4—peroxycyclophospharnide.3 Since an equatorial methyl group
at C-4 would be expected to exert a smaller change on the ring bond angles than
an axial 4-methyl, we expected the carbon-phosphorus couplings of C-4 and C-5
of the trans-isomer, I, to be more like those of III than the corresponding
couplings of the cis-isomer, II, would be, This appears to be substantiated by .
the data, and the assignments were made,

Compound
I II 11T

Carbon 5 el 6 sl 5 |7 pl

4 48,35 2.7 48,44 3.7 41,48 2.4

5 33.53 7.3 33.170 3.7 25. 84 6.1

6 66. 47 7.3 66. 42 7.3 67.178 6.1

7 49.05 4.9 49.19 4.9 48,95 4.9

8 42,21 2.4 42, 40 I 42,33 1.2

CH, 23.19 7.3 24,11 12.2

b3 .
Not resolved.

Chemical shifts are in ppm downfield from internal TMS on solutions in
CDC],, and are good to £0.02 ppm, PCP‘ is in hertz, and is good to + 0.3 for I
and II, + 0.6 for III,

Sincerely,

Martha C. Thorpe
Senior Chemist

MCT: jkw
1. S. Garcia-Blanco and A, Perales, Acta Cryst., B28, 2647 (1972).

2. N, Camerman.and A, Camerman, J, Amer, Chem, Soc., 95, No. 15, 5038 (1973).

3. H. Sternglanz, H, M, Einspahr, and C, E, Bugg, J. Amer, Chem. Soc.,
gg, No. 16, 4014 (1974). ‘
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THE WEIZMANN INSITIUTE OF SCIENCE

REHOVOT - ISRAEL | xawy - naInAn

ISOTOPE DEPARTMENT pipIvITIR Rpbnn

March 18, 1975

Prof. B.L. Shapiro

College of Science

Texas A & M University '

College Station, Texas 77843 o :

Dear Barry: .

In the February 1975 issue of TAMU-NMR-Newsletters C.A. Reilly presents ]30 spectra of
CDC]g in which he notes that addition of Cr(acac); "always broadens the central line (due
to !3C coupling with O spin state of D} more than it does the outer two lines (coupling
to +1 and -1 spin states of D)", and he asks,"Why does this happen?"

This selective broadening may be explained by considering the extra contribution to the
13C lineshape from the T, relaxation of the neighboring deuterium nucleus (Abragam, p.
501). The effect is analogous (but not equivalent) to exchange of deuterium between
different CDC1; molecules resulting in frequency switching between the !3C triplet
components. Addition of the paramagnetic Cr(acac); molecules enhances the longitudinal
relaxation rate of the deuterium, thus increasing the switching rate. This relaxation
mechanism which results in Am, = %1 transitions between the deuterium levels only, differs
from the quadrupolar re]axatisn of the deuterijum which affects both the Am, = %1 and #2
transitions. Neglecting the contribution of the latter mechanism (which aﬁpears to be vevry
small indeed) and considering only the dipolar relaxation of the deuterium, T,,, the Tine-
shape of the !3C resonance can straightforwardly be computed from the fo]1owi%% equations:

)

C i £3) - — 1l 16, +2- G
- w —m__ - — - me— -_ —
dt o T2 T]D * T]

2 1. .
-w) - - =16 +4- (6, +6)

where 1/T, is the linewidth of the 13¢ resonances in the absence of effect from deuterium
and G, G and G_ are the 13C magnetizations corresponding to the deuterium m; states +1,
0 and -1. ' |

CABLE ADDRESS: WEIZINST (lsrael) :o°pnany 1yn PHONE; 956444 Navo
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Prof. B.L. Shapiro

In the slow relaxation rate limit (T.lD J >> 1), which is clearly fulfilled by the
spectra presented by Reilly, these equations yield three Lorentzians at (wo +d),
(wo) and (mo - J) with corresponding widths ('l/T2 + 1/T]D), ('l/T2 + 2/T1D) and 3
(1/T2 + l/T]D). Thus shortening of T]D results in selective broadening of the “C
triplet components - the central line being broadened by twice the amount of the
outer lines. Physically this effect can be understood by noticing that the center
line "exchanges" with two other 1ines while the outer lines each "exchange" with just
one other singlet. This selective broadening is opposite to that expected from
quadrupole relaxation of deuterium, where the outer 130 peaks should broaden more thai
the central one (because of the Am, = +2 transitions).

Sincerely yours,
e
Ze uz
ZL/ca

P. 5. Please credit this contribution to Jacques Reuben's account.
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Prof. B. L. Shapiro o March 21, 1975

Naturally, the T; values for the individual C-13 lines should
be determined to dec1de whether this mechanism alone causes
the effect

The phenomenon should be general for splitting patterns by
nuclei which have I > 1. Certainly one would anticipate it
in the carbon-13 spectra of other deuterated solvents, so
that the outer lines of a multiplet pattern would be sharper
than the inner lines. Observing the phenomenon requires that
this mechanism dominates other sources of line broadening.

Yours truly,

Jetry P. Heeschen
Analytical Laboratories
574 Building

nhc
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Uy ~ N
%l oo A e
A?m
PO
Predicted 13C Shieldings : Observed % Axial
Conformer
_ ~ AN A0 » C, = 29.7
NG N ¥3§‘*C§ ~ ' 3
//// — C, = 19.3 96
A < 4
e | ‘i Cs = 46.9 > 100
Ll = o
8.0 C, = 56.4 57
AL Cr“(}
. C3 = 33.1 64
~N
1
o

It can be concluded that the syn isomer adopts the axial
conformation exclusively, while the anti isomer has 60 5% of the
axial form. These conclusions differ appreciably from those of Forrest
et al. (J.A.C.S., 96, 4286 (1974) ) based on Tanthanide-induced shift data.
It is our opinion that 13C data provides a more reliable assessment of
the conformational equilibrium.

Best regards, ‘
RRF :cmg R.R. Fraser.

. 3
Conformational Analysis by 1 C NMR
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Since 19F FT systems are only now becoming popular, not all field
engineers are aware of this, and much head scratching can result. The
manually switched 10 KHz steps offset the 116.4 MHz and therefore move
in the normal direction. - »

Our first major modification this summer will be to wind a second
decoupling coil on each of our inserts for triple irradiation and
multi-nuclei decoupling work. By rebulldlng our old NMR Specialities—
HD-60 heterodecoupler from our A-60 (11B N, 19¢ and 3!p CW and BB
decoupling) for use with the WP-60, we will be able to decouple these
nuclei and protons simultaneously.

In addition to calculating NMR spectra we've also used the data
system for calculation and plotting of theoretical photoelectron
spectra and expect to feed IR interferograms to the system for FT and
plotting. We have even had a psychologist request us to do FT work
on tape recorded EEG data, so all in all the WP-60 is getting a good
workout and is proving reliable. : B

We have several teaching PDF positions available in the department
this coming year, one of which will be in the area of NMR.

Yours sincerely,

ok 7. 1Ll

JMM/ih : Jack M. Miller,
Associate Professor.
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY ¢ DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBARA °* SANTA CRUZ

DEFARTMENT OF CHEMISTRY POST OFFICE BOX 109
REVELLE COLLEGE V LA JOLLA, CALIFORNIA 92037

 “March 27, 1975 ;

Dr. B. L. Shapiro

Texas A § M University 1
College of Science .
College Station, Texas 77843

Title: Explanation of thé_Cr(AcAc)3 effect on the 13¢C triplet in CDClj.
~ Painless solid state conversion of V2100 magnet power supply.

Dear Barry,

We were delighted to see Charlie Reilly's pretty 13C spectra of Cr(AcAc) 5
doped CDCl3 [TAMU-NMR 197, 13 (1975)] and believe that the following
provides the answers to Charlie's three questions:

1) Why does the center line (mp = 0) of the 13C-D triplet broaden more
than the outer lines (mp = *1) when Cr(AcAc)3 is added?

Answer: The spin-lattice relaxation of D (Ryp) caused by Cr(AcAc)3 may

be described as a '"random fluctuating field" mechanism, i.e., a rank

one tensor interaction which allows only Am = *1 transitions for D.- The
four transitions, 0 - =1 and *1 -+ 0 have equal probability of occurring,
and the rate out of m = 0 is therefore twice that out of the m = 1 states.
The scalar coupling then causes a transverse dephasing rate, R,, of the

13¢ lines, which is twice as large for the center line as for the outer
two lines, Subtracting '"free' CDClj line widths from ''doped'" in Charlie's
upper and lower spectra gives 2:3.8:2 Hz. Very nice. For the skeptic

we offer the following slightly more rigorous, liberal dose of hair:

We can describe the effect of a paramagnetic ggent as an isotropic random
fluctuating field of average square strength ws = Y%ﬁz and therefore

3(t)

J0t) 1 = 0, (DT, + 0 (O + v (O,

with

For the D tranéition rate as usual

wi'*j - J (J[K(t)l)(J [3¢ (t+1)i) *Ae-iw'rdr
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and by using

_ 1
IX = E(I'F + I_)
I =4 (. -I) and
y 21 "+ -

: |
I [1,m = YI(I+1) - m(mzD)|I,mtl)

we get W.

1,,. 2 % e _j
5-(J|I++I_]1)_J oomz(O)mz(r)e le§T

for all transitions.,

For the effect on the 13C consider the spin states where the arrows are
the observed 13C transitions

(o 7 T A I

In a LlOUVllle representation of the demnsity matrix elements which corres-
pond to 13C spectral magnetizations oan '

é = (R - IQ)G

where in the rotating frame

JCD

o

Lo o

Cbr

and the matrix elements of 5 are
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3) Are the Tis of all spin states shortened similarly?

Answer: The 13C Tis are not affected by the above, but could of course
be affected (equally) by Cr(AcAc)js directly. The ~1:2:1 ratio observed
says they are not,but, then, more accurate data are pteobably required.

For information, data and general theory we giﬁe credit (without ranking!)
. to Slichter% Abragam; Redfield; Gutowsky, Vold ard Wells; Shoup and
Farrar (T'3C in chloroform) Huntress (T1p in CDCl3) and quite a few others.

Q/%Mgéé | .. o -

R. R. and R. L. Vold

mb

P. S. With great pleasure we announce the extremely painless conversion
of our V2100B magnet power supply to solid state. Rolf Tschudin built
the pass bank for us, came to San Diego, and had it installed and rumning

in a couple of hours. So far it has been functioning without any problems
at-all, ’ ' ‘

NOTICE

This contribution appears as sent to us, despite the fact that it
exceeds our 3-page maximum for contributions. This should not be con-
strued as a removal of the length restriction, for the seriousness of
our financial situation is unresolved. Special dispensations Tlike the
present one are occasionally given, but only when a) space could not
be saved by reformatting, and the work is sufficiently interesting
and b) at least one of the authors js a beautiful and charming member
of the female persuasion. For all other cases, we are forced for economic
reasons to return to >3-page contributions for condensation.

B. L. Shapiro, M.C.P.
4/1/75
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The 2D Fourier transform of h(tl,t ) produces a 2D spectrum

in a manner analogous to Fourier Zeugmatography (TAMU-NMR Letter
' 191 36). An example of a low resolution 2D spectrum of 1,1,2-
"5tr;chloroethane is given in the following figure. It comsists
‘of two peaks ‘on the f1 axis which represent the original spectrum,
peaks on the diagonal and off-diagonal peaks which contain the
"double resonance'" information. In this example, they demonstrate

~at least that the two peaks helong to the same spin system.

A

ees ‘ M
f;

More detailed information can be obtained by means of a
blow-up of a partial 2D spectrum. The mext figure gives the
enlarged lower left cormer of the above figure show1ng the

H, doublet.
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Prof. B.L. Shapiro A
Department of Chemistry '
Texas A & M University

College S'Ea'tion, X 778_43 , U s A da citare nells risposta .. ...................ccooeiiiiiiiieieieen,

\__ | J

Subject : "NMR Study of the Meerwein.Pon-
dorf reaction"

Dear Prof. Shapiro,

we have recently studied the reaction between acrolein and
sec, butyl alcohol in presence of aluminum sec.butyloxide

as catalyst to give methyl ethyl ketone and allylic alcohol.
A1[OCH(CHz )Et] 3

CH, = CHCHO + CH,CH Et
2 3

O¢ “

6 .
CH2 = CHCHQO + CHBCO Et

The reaction was studied at various temperatures in large
excess of sec,butyl alcohol. The NMR technique was used as
the analytical tool to follow the reaétion. A typical 60 MHz
of a reaction mixture is shown in the herebyattached figure.
For the reaction mixture shown in figure the starting con-

centrations were ca. 1 X 1072

3

acrolein moles/g sec.butyl al

cohol and ca. 0.1 x 10 °~ catalyst moles/g sec.butyl alcohol.
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