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‘15C;Tq of Carboxyl Carbon in IL-Proline

Dear Prof; Shapiro,

in arecent work (1a,b) it has been shown that the proton chemical

shifts of L—Prollne and L-HydroxyProline depend on the position of

the Carboxyl plane, Preliminary Tq meagurements, in undegassed

solutlons of the Carboxyl group in L-Proline gave the following
’results at dlfferent pH values:

pH :

]
.
.
o
L ]
@]

| 550 | 7:5 | 9:2 10.0{ 1.0
|

T1‘= -3 x 4.6 6.8 5.7 @ 4.1 8.5 | 6.2 (sec.)
A similar trend of values is observed in other amino acids (2),
in acidic and neutral solutions., Although}theselvalues must be.
handled with care (see,e.g. TAMU NMR Newsletter 195-9 (1974) ),

we woﬁld-liké té put forward some suggestions. At pH<(10°O,whereé
IL-Proline assumes prevalently acidic and zwittericnic structures,.
our data are in accord with the behav1our of the other amino aCLﬂs*

However we note at pH}}ﬂ0.0 a cons1stent.1ncrease in T, values!not

|

observed’ in other cases. We suggest that this fact may be due to
a relative loJering in the hindered intramolecular rotation around

|
the C¢—C bond,due to the influence of the lone pair electrons ab

the N atom interacting with the negatlvely charged COO™ groupgbewn?

the internal rotation around the Cg~Co bond responsible for the
13
C

—

variations 1n -Tq values of the Carboxyl Carbon in amino dCldS
(2) The conssouent change in direction of the magnetlcally anlfotrom
pic COO~ plangr group causes a corresponding change in direction’
of the magnet%c contribution of this group,detected by the proton

chemical shifts of the molecule.,
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"Dear Barry,
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6th May, 1975.

Effects of Relaxation Reagents on:the Relative Width of Llnes in Spin Multiplets.

lSN Puzzle -

Since our issues of TAMU come by sea I have only recently seen Charlie Reilly's
letter and queries on the above topic in number 197. Today, I received copies of
the letters and answers of Gitte and Bob Vold, Jerry Heeschen and Zeef Luz in
issues 198 and 199. The copies were made and sent to me by Rosanna Mondelli since
she, Giovanni Fronza and I asked ourselves Charlie's questions some time ago. The
results were published in J. Chem. Soc., Chem. Comm., 19Tk, 195 under the title

gbove (reference 1).

Question 1. Charlie's first question (Why?) has been reasonably answered by all
the above. Our first statements were in terms of a "generalized random field model"
which included the scalar possibility.l That has been excluded now by a discussion
"Differential and Non-differential Line Broadening Effects of Relaxation Reagents

on Spin Multiplets in Liquids" concocted by Durgu Rao and I and accepted for Chemical .

Physics Letters (reference 2). The main point here was to explain the factl that
- although broadening occurs for -CD, and -CD5 fragments there is no differential
effect between the lines in the multiplets as for -CD fragments. “The explanation is
done in terms of a random field, uncorrelated at the 2D sites. This lack of
correlation suggests that the mechanism is in fact dipolar rather than scalar.
Incidentally, I persuaded Durgu to become interested at the Rayleigh ENC Meeting
at which I conducted an interesting experiment related to Charlie's question 2

(How general is the phenomenon?).

Question 2. The generalisation in terms of the spin 3 nucleus and the gquadrupolar

nucleus (except for more than one quadrupolar nucleus in the spin system) is reported

in reference 1. The generalisation in terms of the paramagnetic was achieved in
Rayleigh. I accepted free samples of gadolinium fod, and CD013 from the Norell

Chemical Company outside the lecture_theatre.

These were mixed in a Wilmad n.m.r.

tube obtained at cocktails and the 13¢ spectra were run on the Bruker demonstration
instrument. The result was the same as for Cr(acac)3' This was the zenith of my

research entrepreneurship.

N
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03M in DMSO-d,
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ppm °NH,

Natural Abundance 7N spectrum (9.12 MHz) of Gramicidin 8:- cyclo—(—D—PhewL~Pro~L—Val—L—Orn—;*p§u)2;'

lH Noise decoupled, 15 mm o.d. tube, 120,000 scans in ca. 14 hours.
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PHYSICAL CHEMISTRY LABORATORY
OXFORD UNIVERSITY
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8th May, 1975
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Professor B.L. Shapiro,

. Department of Chemistry,
Texas A and M University,
College Station,

Texas 77843,
U.S.A.

Dear Barry,

Differential-Mode Ty on CFT-20

Some years' ago we suggested a mode of operation for inversion-recovery
spin-lattice relaxation measurements, in which the spectra were plotted in .
a. difference mode (Sw—S ) as a function of the pulse interval. (J. Chem.
Phys. 54, 3367 (1971)). The pulse sequence used,
o

et .0.90°(s) L] N

[ ...Te.. 90°(5,) +vu T ... 180 N

had the principal advantage that, by subtracting free induction signals obtained
only seconds apart, it minimized errors due to slow drift of field homogeneity.
Since Fourier transformation is a linear process, differential free induction
signals yield differential spectra. We believe that it is just as important to
get an accurate measure of 8, as an accurate measure of Si, and that the computer-
fitting programs which use S, as an additional variable parameter (alongside T;)
are only reducing the significance of each S; measurement by half, and hence

have no net advantage.

There are some further conveniences which result from measuring T1 by the
differential mode. The T; program on the Varian CFT-20 for example, eiiters pulse
intervals in terms of the initial pulse interval LT and the additive increment
LI. (The multiplicative mode has steps that are too coarse.) With this system,
it is not really possible to choose pulse intervals that are at the same time
well matched to the sensitive part of the exponential recovery curve, and yet
include a final interval sufficiently long to measure S,. The differential mode
avoids this problem; relaxation times can be obtained even for experiments which
failed for some reason before all the traces were obtained.

Another feature of differential-mode spectra is that the signals are always
positive and they decay exponentially to zero. They thus avoid the problem of
conventional inversion-recovery spectra when a signal near the null condition gets
lost in the noise. Positive-going spectra may be more economically stacked on the
recorder chart in the usual "three—-dimensional" display, and following an
individual line in very complicated spectra may be easier in this mode. It also
allows the existing subroutine for peak-height print-out to be extended to T
studies (the program only detects maxima). This is particularly important in \_
overnight runs where cassette or disc storage is not available, and where the
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ORGANISCH CHEMISCH LABORATORIUM
DER RIJKSUNIVERSITEIT TE UTRECHT

CROESESTRAAT 79 UTRECHT, may 13, 1975
POSTGIRO 65985 - TEL. 8 23 11 '

Professor B.L. Shapiro

Departmént,qf Chemistry
TexasrA &M University. _
College Station, Texas 77843,
U.S.A.

Dear Professor Shapiro,

Deceptive Intensities in Selective Population Transfer experiments.

1,2 have shown that the selective population transfer (SPT)

technique is a very useful method for sign determination of long-~range ]3C—1H

Recently some authors

coupling constants. We used this method in order to determine the signs of

1 1 B . ) .
2J( 3C--2, H-1) and 2J(13C—2,1H-2) in some monosubstituted allenes (1) :

h ,
In our experiments we applied a continuous irradiation field H, (JHZ/ZnE:O.Z Hz)

13C—2 satellites in the proton spectrum and recorded the 13C

to one of the
spectrum of C-2 in the FT-mode. The observed intensity changes for those 13C
transitions which are progressively and reg;essively~connected to the irradia-
ted proton transition are due to so-called "generalized Overhauser effects'.
However,_in this kind of experiments the pulsé spectroscopy is applied to a
system in a nonequilibrium state as defined by Ernst3’4. Therefore the observed
intensity changes may depend on the flip angle of the non-selective 13C-pulse.

We studied this effect by taking some spectra at various flip angles.

The single resonance 13C spectrum of Fig. la represents the C-2 region of chloro-
allene: a doublet dué to coupling with H-1 and a triplet due to coupling with H-2.
For the spectrum of Fig. 1b the rf field H, was placed at the resonance position

of the most low field 13

C-2 satellite of H~2. The flip angle of the 13C—pulse
was 20°. As can be seen from this figure the progressively connected C]—transi—
tion had an intensity of +2} times its normal value, whereas the regressively
connected C, transition had an intensity of -} times its normal value. For satu-
ration of the proton line the theoretical intensity changes are: +3 for the C1
transition and -1 for the C, transition. In Fig. lc the experiment was repeated
under the same conditions except for the flip angle, which was 80°. The intensity
of the regressively connected transition (C4) now was -2} times its ndrmal value,
whereas no serious intensity changes were found for the other resonances, inclu-

ding the progressively connected one! From these results it should be clear that
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Fisher Deuterated Solvents have such outstanding isotopic
and chemical purity, it’s against 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-de, 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 justa few ‘
atoms away from being the stingiest. Deuterium levels range N
from 99.9 to 98 atom %. Use them when the very highest
level of sensitivity is unnecessary. Or, when economy is

‘mecessary. :

Stringent Quality Control

All Fisher Deuterated Solvents pass a battery of stringent
QCltests including infrared 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. Delivery, within days.

Fisher Scientific Company @
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DEPARTMENT OF CHEMISTRY

JMB/SC j N ; 13th May, 1975.

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

Texas 77843,
U.S.A. '

.Dear Barry,

SUGGESTED TITLE

_ *
"FINGS AINT WOT THEY USED TO BE"

Stephen Robinson has recently provided us with a number
of metal hydride complexes which show some remarkably compiex high i ~
field protonfspectra; moreover things are not always as simple as —

they seem at a first glance. A case in point is the compound I.

H (a)
) ‘ P
Pty — Ru — Plofu),
7|
o
Plm)s
2)

I
On the face of it, the hydride spectrum is a doublet of doublet of
doublets due’to 31?—'5 coupling, but inspection of the computer print
out (Bruker»ﬁFX-QO, Nicolet 1084, 'H FT @ 90 MHz) showsthere to be no
consistency in the doublet splittings (FIG). The root»of the problem
is the second order nature of the overall spectrum sinde g;?/J for the
31P spectrum of (1) a.nd (2) is small. The 3lP spectrum at 36.4 Mﬁz
bears out th;s hypothesis. An iterative analysis of thg 31P spectrum =
was made using the ITRCAL program (which can be used on the 1084 without \\;
either disc or cassétte, and making use of the hardwired plot) regarding

the 31P spectrum as ABX under conditions of complete proton decoupling.
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TABLE
- SPECTRUM SPECTRUM SPECTRUM
3lP ABX 'H ABMX 31P ABMX
1.
1.
le 34.4 34.4 31.2
J —463.0+ -463.0 -457.5 T
13 :
' t Tt
J14 | 20.9 13.1
T ) +
J23 36.8 36.8 35.9
t o It
J24 194.6 ~1.03.9
t th
J34 18.1 8.7
* 1 ot
vl 36.46 36.46 36.45
o t t
v, 122.48 122,48 122.54
* 290.06T ' t
v3 129.06 129.06 129.16
** 1_ .
v4 -5.613 -5.613
Assigned Trans 13 8 23
RMS Error +0.843 Hz +0.142 Hz +1.85 Hz
Exptl. Error +2.44 Hz +0.610 Hz +2.44 Hz

1.

Varied in iteration

*w.r.t. ext.
*%
w.r.t. int.

J in Hz
x-y

. _ 1 A
Parameters marked t agree to within exptl. error limits in 3 P spectra.

H_PO 86%

374

™S

++Varied separately in iteration

(§ ppm)
(6§ ppm)
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WILEY-INTERSCIENCE...
first with the finest books
in your field!

1. TOPICS IN CARBON-13 NMR
SPECTROSCOPY, Volume One

Edited by George C. Levy, Florida State
University

" The most comprehensive analysis of carbon-13

spectroscopy available. Topics include: an ad-
vanced treatment of carbon-13 chemical shifts;
extensive coverage of new areas of carbon-13
nmr spectroscopy; an examination of carbon-13
reaction mechanisms; and authoritative predic-
tions of future developments in nuclear mag-
netic resonance research.

1974 292 pages $17.50
2. CARBON-13 NUCLEAR MAGNETIC
RESONANCE FOR ORGANIC
CHEMISTS

George C. Lev'y, Florida State University, and
Gordon L. Nelson, General Electric Corporation

Presents a new treatment of 13C Fourier trans-
form nmr data and principal experimental
concepts and spectral characteristics. Other
discussions show how to apply cmr methods,
organic compound analysis, organic intermedi-
ates, and synthetic polymers and biopolymers.

1972 222 pages $11.50

3. NUCLEAR MAGNETIC
RESONANCE SPECTROSCOPY OF
NUCLEI OTHER THAN PROTONS

Edited by T. Axenrod, City College of the

City University of New York, and G. A. Webb,
University of Surrey

This volume provides a comprehensnve review
of nmr spectra of nuclei other than. protons.

‘The book emphasizes both experimental and
theoretical aspects of nmr spectra, focusing on
. nmr of paramagnetic systems, ft spectroscopy,

and the theoretical treatment of nmr param-
eters.

1974 407 pages $20.75

4. THE THEORY OF MAGNETIC
RESONANCE

By Charles P. Poole, Jr.,and Horacio A. Farach,
both of the University of South Caroliina

Uses the direct product matrix expansion tech-
nique to underscore the essential similarities
among the branches of magnetic resonance.
Examines electron spin resonance, quadruple
spectroscopy, and the Mdssbauer effect.

1972 452 pages $23.00

605 Third Avenue, New York, N.Y. 10016

WILEY-INTERSCIENCE
@ a division of John Wiley & Sons, Inc.

In Canada: 22 Worcester Road, Rexdale, Ontario

Mail coupon to:

Wiley-Interscience, Dept. 738
-P.0. 4569, Grand Central Station,
New York, N.Y. 10017 !

Gentlemen:

Please send me the book(s) | have checked to
‘the right to read and use free for 10 days. At
the end of that time, if | am satisfied with my
.order, | will send you the amount indicated for
‘each book received plus postage and handling.
Otherwise, | will return the order and owe
,nothmg

O 1(1-53154-5) O 3(1-03847-4)

0 2 (1-53158-8) |:| 4 (1-69383-9)

O Please send me a list of local bookstores

carrying your titles.

Name

Affiliation

Address

City/State/Zip

Please add state and local taxes where

applicable.

Prices subject to change without notice:
092—A5074—W|

TN






201-23

Dr. Bernard L. Shapiro May 20, 1975

—~~

: —

~within a 5.4 mm x 39 mm tubular copper shield which is sealed at one end
and with the open end inserted through the side and soldered to the
machined brass shielding compartment. The tubular shield and its contents

A are located relative to the insert with their axes parallel approximately

-~ 2 mm away and directly alongside the main receiver coil, in the space
which is normally occupied by the transmitter coil of the analytical
channel. It was necessary to replace the ceramic transmitter coil housing
with a duplicate made from machined plexiglass. A slot was drilled across
the new plexiglass coil housing to accept the 19y sample and copper shield.
A replacement transmitter coil and a replacement coil for the second de-
coupler circuit were positioned on the plexiglass block directly alongside
the tubular shield. Thus in the second configuration, the 19F lock sample
is positioned about 18 mm from the center of the main (e.g., 13C) receiver
coil in the 9 o'clock direction.

Excellent 19% signal to noise ratios were observed in both configura-
tions. The 19F linewidths in the two arrangements are about 500 hz and 300
hz, the smaller linewidth corresponding to the configuration with the 1ock
sample located nearest to the center of the main receiver coil.

Satisfactory lock conditions were obtained with both arrangements,

13¢ linewidths of less than 0.09 ppm are obtained for 8-hour, time-averaging
FT experiments.,

Since;ﬁly,

/vy E. clel

Profess

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

Dear Professor Shapiro:
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THE UNIVERSITY OF ARIZONA

May 19, 1975

Assignment of a 13¢ Carbonyl Resonance

in Oxytocin via Deuterium Substitution

The compound [&heml—[a-zﬁl]cyst1ne]oxytoc1n has been synthesized
in this laboratory in order to assign o- 14 and a-13C resonances in oxytocin,

as well as for use in 2H NMR studies.

We present results here showing

how this compound can be used to assign the 6-half cystine carbonyl res-

onance in the 13¢ spectrum of oxytocin.

The spectra in Figure 1 show the carbonyl region of oxytocin. The
bottom spectrum is taken with complete decoupling (unlabeled oxytocin)
while the top two spectra have no decoupling, the middle spectrum being
unlabeled oxytocin and the top spectrum the specifically deuterated
derivative. Though the interpretation of the undecoupled spectrum is
complicated by the poor S/N ratio, it appears that the major change
has occurred in the peak marked with an arrow. Deuteration of the o

proton will effectively remove J,

, leaving only the smaller J

Thus, the appearance of the spectrum changes from a doublet to a sgmewhat
more closely spaced triplet. We therefore assign this resonance to the
6-half cystine carbonyl, in agreement with the assignment previously
made by Deslauriers et al. (Biochem. Biophys. Res. Commun., 48, 854

(1972).

Please credit this contribution to the account of Mike Barfield.

Jean-Paul Meraldi |

Ppekocl b 2,

Michael Blumenstein

MB/VJH/JPM/DAU/mlt

Sincerely yours,

Donalsl FCpecrn_

Donald A. Upson

Vit 9. Winlyy

V1ctor J. Hruby
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l
168

1
172
ppm from TMS

I
176

Bottom: “un-

unlabeled oxytocin, no deccupling.

13¢ cérbonyl région of oxytocih“in D,0, pH =
labeled oxytocin, fully proton decoupled.

Spectra recorded at 22.6 MHz

3.8 (direct meter reading).
3000, 8K memory, 25,000 scans, repetition rate, 3.0 sec.

Middle:

H; lcystine]-oxytocin, no decoupling.

2

[6-hemi-[a—
on WH-90 spectrometer; SW

Top:

Figure 1.
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633 54-31 PARIS, le 12 MAI 1975

Professor Bernard L. Shapiro
'Department of Chemistry

Texas A M University

College Station, TX 77843.

Dear Professor Shapiro,

Title: THE USE OF THE FURFURAL CONFORMATIONAL EQUILIBRIUM

1
A5 A PRECISE TEMPERATURE PROBE IN 3C NMR (+10°C;=70°C).

Accurate measurements of temperature during 13C spectrum recording
raise an embarrasing problem(l). Spectrometers are generaly provided
with a temperature controler but there is always an appreciable
difference between the temperature given by the controler and the
real temperature of the solution, particulary when off-resonance
experiments are performed. As it is not always possible to introduce
directly in the solution neither a thermometer -(capillary tube) nor
a thermocouple (sealed samples), we found it was necessary to loock
for a compound wﬁich allow precise temperature calibrations in 13c
NMR, as methanol does in 1H NMR. This sample must check the follo-
wing conditions:

1)~ Its concentration must allow the spectrum to be obtained
with a small amount of pulses.
ii)- It must remain at liquid state at the lowest possible
temperatures.
iii)=- It must have one or several time-dependent parameters

allowing significant measurements.

Formyl-2 furan seems liable to fulfil all these conditions.
Indeed during the study of the cis trans conformational equilibrium
’bof furfural (2), we noticed Ch@hvariations of carbon-3 signal on a
wide range (=20°;-65°C) of temperature. So its measure can give a

precise information about the temperature (fig. part A).
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We used a sample of furfural (1ml)/THFd8 (2m1) mixture. The 13é

.

spectrum is recorded in 80 s with a 50/1 sen51t1v1ty at normal tempe:_-
rature. For a 10 mm tube conditions are as following: spectral width:

5000 Hz, data points:8192, acquisition time: 0.8 s, pulse width: 20°.

._.The spectrum is examinated from 5000 to 2500_Hz with.a x2 expension

in the course of C-4/C-3 measurements (fig. part C)uand a x10 expensior
for theehn%hdeterminations. Temperature recordings are performed before
and after each run by introducing'directly into the sample a previou- )
sly carefully calibrated thermometer . We noticed for each change of
the temperature read on the controler, and for a conétant flow of
nitrogen, a five minutes periode of stabilisation of the new tempe-
rature in the sample. The width pf pulses has been choosen so that up
to +10°C, the signals of protonated carbons might be largely relaxed
during the acquisition time. ' -

Averaged curves given fig. are obtained by solving a system

of n non linear equations (n= number of data points = 45, part A):

BV | = £f@aa T | ~
T= temperature, ak= coefficients of
the theoretical function. The curves are run on a BENSON plotter
connected to a UNIVAC-1108. 7
We have presently calibrated several spectrometers using this
compound as external standard. The precision is about + i°C.

Please credit this letter to Bernard ROQUES account,

~ Sincerely,
S.GAm

Suzanne COMBRISSON Thlerry PRAN

(1) see G. ZIMMERMANN, TAMU*192-41
(2) B.P. ROQUES, S.COMBRISSON, F WEHRLI, Tetrahedron Lett., 12,
1047 (1975).
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The ultimate in low=cost

FT NMR Spectroscopy...

Full multinuclear capability

* High resolution magnet for proton FT

10 mm variable temp for C'3

Superior sensitivity

FOR DETAILS, PLEASE CONTACT YOUR NEAREST BRUKER REPRESENTATIVE. .

RS CONADA
Bruker Scientific Inc. Bruker Magnetics Inc. Bruker Research Bruker Spectrospin Ltd,
One Westchester Plaza 1 Vine Brook Park ) 1548 Page Mill Road 84 Orchard View Bivd., Suite 101
Elmsford, N, Y. 10523 Burlington, Mass. 01803 Palo Alto, Calif, 94305 Toronto, Canada
Tel, (914) 592-5470 Tel. {617) 272-9250 Tel. (415) 493-3173 Tel. {416) 486-7907

Tix. 13-1624 Tlx. 94-9493 Tlx. 34-565633 Tix. 02-2771
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Dr. V.Bystrov ' , 201-32

USSR Academy of Sciences

a Shemyakin Institute
of Bioorganic Chemistry

Ul Vavilova 32
Moscow 117312 USSR

April 11, 1975

" -Prof. Bernard L.Shapiro
Department of Chemistry
Texas A & M University

College Station, Texas 77843 Title: On the Angular

U.S.A. Dependence of the
Vicinal '2G -NG%-'H

Dear Barry, Coupling in Peptides.

Determination of the torsion angles ¢ and ¥>of the peptide back-
bone 1s the basic operation for spatial structure elucidation of pep-
tide and proteins. NMR spectroscopy provides data for the angle ¢
from the H-NC%-H proton-proton coupling constant (1), but the Karplus-
type nature of its angular dependence lends ambiguity to the results
for certain ranges of wvalues of the constant. Further progress in
the NMR spectroscopy of peptide systems revolves about the problem of
utilizing the spin-spin couplings with other nuclei, namely 150 and
15N, for the conformational analysis. First, such couplings aid in
eliminating the ambiguity in the determination of ¢ angle and also
of 'Xﬂ angle of the side chain. Secondly, they can be used for de~
termining the 9bangle and apparently «w angle in case of N-alkylated
amide groupe, inaccessible via the proton-proton coupling constants.

In this letter earlier calculated (2) angular dependence of the
spin-spin coupling constant in the 15C'-Ncu'--qH fragments of the pep-
tide backbone is compared with available experimental data, resulting
in the proposal of tentative angular correlation of this vicinal
couplings.

The theoretical calculation has demonstrated that the angular
dependences in question obey a Karplus-type equation

5g = A cosae - B 00529 + C
Hence, for quantification of the angular dependence the experimental
coupling constants for at least three different ©'s are required.

For the 150'-Ndd-1H fragment the following constants are avail-
able: 1) The averaged coupling for N-methylacetamide as measured by
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H), Hz

o

1

NC

Fig- 1

3%

e o - 4 80’ 120" 160"

Dorman and Bovey (3) for the pure liquid (3.7 Hz) and for the

HD deuterated compound (3.5 Hz). We have measured a value of 3.9 Hgz ;:
in our measurements of a solution of this compound in methanol-d,.
The averaged coupling thus gives A + 2C = 7.4 + O.4 Hz. 2) For

a dihedral angle @ of 90° one may take the value of -0.78 + 0.8 Hz

as evaluated by Rogers and Robertas (4) for N-acetyl-L-tryptophane
bound to @-chymotrypsin. 3) For the third necessary value a constant
of 2.5 Hz was taken, we had determined for N-acetyl-l—alanyl-N-
-methylamide in'methanol-gu. This is an averaged constant for. the
partitioned conformational state of the molecule. For this molecule
the partition-averaged values of‘<c0526>'and {cos 6) have been cal-~
culated by Ramachandran et al. (5) from energy ¢, ¢ -map.

Simultaneously the above mentioned values give the angular
dependence of the wicinal 13C‘-'-Nd’('--1H coupling constant represented
by hatched area in Fig. 1. Mean values for this area are approxi-
mated by the equation

37¢c"NC*H) = 9.0 cos®@ - 4.4 cos © - 0.8

For comparative purposes the theoretically calculated function (2)
is also given in Fig. 1 in the form of a deshed curve.
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Fig, 2

1
Comparison of the angular dependences of the 130 -NC“L1H

and B-NC¥-H (1) couplings (Fig. 2) showed the relative maxima for
both curves to be at the same angles (4 -120° and 60°), but their
absolute maxima to be at reversed positions. Hence, by comparing
the measured H-NC"“H and 1°G -NG*-'H couplings, the conformational
gtates of the peptide molecule can be determined more unequivocally.
Application of this approach to the valinomycin depsipeptide anti-
biotic gives us a new information on the conformation in solution.

Sincerely yours,

1. V.F.Bystrov et al., TAMU-NMR 175-21; Tetrahedron 29, 873 (197%).

2. V.F.Bystrov, V.N.Solkan, Izv. Akad. Nauk SSSR, Ser. khim.
(Russien) 1308 (1974).

3. D.E.Dorman, F.A.Bovey, J. Org. Chem. 38, 1719 (1973).

4. P.Rodgers, G.C.K.Roberts, FEBS Letters 36, 330 (1973).

5. G.N.Ramachandran, R.Chandrasekaran, K.D.Kopple, Biopolymers 10,
2113 (197).

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

Dear Barry:

14 AND '°F NMR ANALYSIS
OF TETRAFLUOROETHYLENE PROPYLENE COPOLYMERS

We have used both 'H and °F NMR spectra to analyze the
structure of a series of tetrafluoroethylene (TFE)-propylene (P)
 copolymers' prepared over a wide variation (2X fold) in comonomer
concentration by emulsion polymerization. The concentration range
of the copolymers examined varied from 35 to 62 mole %  propylene.

The *H NMR data were obtained at 220 MHz and the ''F NMR
data were obtained at 94.1 MHz. In the *H spectra the resonances
of the different methyl groups of propylene were sufficlently
resolved to use for determining the amount of alternating vs. non-
alternating propylene sequences. In the. °F spectra a more detailed
determination of the large number of different resonances due to
{CF2CF29 > sequences was required to obtain the amount of alternatlng
vs. nona&ternating TFE sequences.

Figure 1 shows the results obtained from these determinations.
From the plot we see that there is a symmetry in the relationship of
the amount of nonalternating sequences with comonomer content. This
symmetry of results supports the validity of the methods of determin-
ation which were entirely different for both spectra and shows that
even though these copolymers are largely alternating, there is even
~10% nonalternating sequence structure at about 50 mole% comonomer

content.
Sincerely yours,
E. G. Brame, Jr. - Research Chemist
J. R. Harrell - Research Chemist
/en “ " R. C. Ferguson - Research Chemist
A 222 4 o Gl ‘
Attach. z'('

BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY

‘)
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1. E. G. Brame, J. R. Harrell and R. C. Ferguson, Macromolecules'
(in press) '

P.S. Please credit this contribution to D. W. Ovenall's account.
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The machine shop time was about 8 hours and the T-60 was out
of action for 1 1/2 days. Three spare spinner seats for
future use were also provided.

Yours sincerely,

;M MM;W

-J.I.A. Thompson
Senior Instrument Technician

JIAT/rg

« P NEw SPINNER SEAT

E EXISTING 503/ .
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~Announcing a new continuing data compllatlon... O
E. Breitmeier, G. Haas & W. Voelter
~ Chemisches Institut der Universitdt Tiibingen
Volume 1 of this Atlas is scheduled for publication in September and presents the shifts and multiplici;cies for 1000
compounds. Volume 2, containing a further 1000 compounds, is in preparation and wiil be ready early in 1976. For each
compound the chemical shifts for every carbon atom are tabulated together with the multiplicities. Shifts are recorded
mostly from TMS as standard and the temperature of measurement is stated. The Atlas also presents the full structural
formula, the molecular formula, the molecular weight and the reference citation to the original literature.
The extraordinary value of carbon-13 n.m.r. spectroscopy for conformational analysis makes this Atlas essential for every-
one interested in organic molecules, natural and synthetic polymers and biological macromolecules.
Structure
Number {with carbon atoms Shifts and
in IA tlas numbered) Name Multiplicities
| |
(. ! ! | ™
584 I ETHYLBENZENE :
| FORMULA CB8H10Q | MOL WT 106.17]
56 | SOLVENT CB8H10 ] B!
c-C | | ORIG ST (C4H125! | TEMP 280] I
7 N1 | | i |
4C - C—CH2-CH3 144.10 128.00 128.50 125.90 128.50 128.00 -
N /7T 8 | /1 272 3/2 412 5/2 672 | | ,-\/
c=C - | | 29.20 15.80 |
32 { 7/3 8/4 }
| |DeLAUER +EoLoMOTELL ¢DoDe TRAFICANTE ;G E<MACTEL |
| [ AM CHEM sOC 94, 5335 {1972)] |
. | ' |/
I [
Formula, Literature reference Molecular weight and
Solvent and - Temperature
Standard :

To facilitate the fullest possibie use of the Atlas there are FIVE indexes: Molecular Formula, Molecular Weight, Compound
Name, Chemical Class and Chemical Shift.

B Alphabetical Index " M Molecular Formula Index
Entries are based on names according to Formulae are listed in ascending order of
Chemical Abstract nomenclature. carbon atoms, then number of hydrogen, and

then other elements.
B Chemical Class Index

Compounds are coded according to their
functional groups and are listed in sequence

under the appropriate chemical class heading. B Chemical Shift Index

This is a list of chemical shift values in

B Molecular Wei‘ght Index numerical order, and for each entry gives the
Compounds are listed in order of increasing compound name, its molecular formula and
molecular weight. ‘ reference number.
VOLUME 1 First 1000 COMPQUNDS £17.50 $42.00 . DM 120.00 R
Please note:— This is a continuing collection and your standing order will ensure your receipt of subsequent issues on publication. N
Heyden & Son Limited, Spectrum House, Alderton Crescent, London NW4 3XX
HEYDEN ‘ . . N 22 G
Heyden & Son GmbH., 4440 Rheine/Westfalia, Munsterstrasse , Germany

113311
[

i
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THE INSTITUTE FOR CANCER RESEARCH

7701 BURHOLME AVENUE
FOX CHASE-FHILADELFPHIA, PENNSYLVANIA 19111

215 FIDELITY 2-1000 CABLE ADDRESS: CANSEARCH

May 20, 1975 .

Professor Bernard L. Shapiro

Department of Chemistry o
Texas A & M University

College Station, TX 77843

Dear Barry:

Frequency Dependent 31P'Relaxation.Studies

In our studies of the structures of the binary Co-phosphoenolpyruvate (PEP)
complex, and the ternary pyruvate kinase~Co-PEP complex in solution, we have
found it useful to determine the paramagnetic contribution to 1/Ty of phosphorus
~at 3 frequencies. :

The measurements at 25.1 MHz and at 40.5 MHz were made on the Varian XL-100-FT
system locking on 23Na (1) and 2H respectively. The measurements at 101.5 MHz
were made on the MPC HF-250 spectrometer at Carnegie Mellon University, with the
generous help of A. Bothner-By, J. Dadok and R. Rowan.

In the binary Co-PEP complex 1/T9, increases directly with increasing
frequency while in the ternary complex 1/T2 .decreases slightly with increasing
frequency. Computer analysis of the data in accord with Swift-Connick (2) and
Solomon—BloemBergen (3,4) equations yields contact hyperfine coupling constants
of 5 x 10° Hz and less than 1 x 103 Hz for the Binary and ternary complexes
respectively.

The 500-fold greater coupling constant in the binary' complex is consistent
with our independent Co-P distance calculations from 1/T data of 2.7 + 0.4 ]
for Co-PEP and 5.0 + 0.5 % for pyruvate kinase—Co-PEP. Tge former distance
indicates direct phosphoryl coordination while the latter indicates a second
sphere complex.

Sincerely yours,
Elik Melamuj!? .
.Albert S. Mildvan ‘

(1) Gupta, R.K. (1974) J. Mag. Res. 16, 185.

(2) Swift, T.J. and Conmnick, R.E. (1962) J. Chem. Phys. 37, 307.
(3) Solomon, I. (1955) Phys. Rev. 99, 559.

(4) Bloembergen, N. (1957) J. Chem. Phys. 27, 572, 595.
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De Lalressestraat 174 - Telefoon 7174 51 _ ! AMSTERDAM, May 20, 1975 :

Uw ref: i

Onze ref.: 75545 /GIDO/mvg Professor B.L. Shapiro
' Department of Chemistry
Texas A & M University
College Station, Texas 77843, U.S.A.

19 chemical shift anisotropies from liquid crystal NMR.

Dear Professor Shapiro,

In this contribution we want to report about the determination of

chemical shift anisotropies by the liquid crystal NMR method. This method

- is known- to be hazardous for protons, but fluorine chemical shift aniso-
tropies, which usually are much lafger, can be studied conveniently., A
serious limitation is that one experiment gives only one relation between
the elements of the chemical shift tensor. Therefore, experimehts.have
mainly been confined to highly symmetric molecules but even then additional
“assumptions are required unless the bond axis for the nucleus under in-
vestigation is along a three-fold br higher symmetry axis. It is customary
to assume axial symmetry of the shift tensor around the bond axis, after
which the quantity (o// - Ql? can be determined from the chemical shift
difference Ac between the molecules in the oriented nematic and the iso-
tropic phase. We have tried to test this assumption by investigating mole-
cules with C2v symmetry for which Ao can be written as

Ao = (z/sj.s‘? C

3

' : -3 _
z2_r2 {ozz - l/zt(oxx+ oyy)} + (15) sz_yz {oxx Uyy}

If experiments with essentially different orientations can be performed,
two combinations of tensor elements can be determined, giving two independent
values of ITREIE As an example we give the results for 2,4,6-trifluoro- <::

nitrobenzene for which the shift anisotropy was investigated earlier in our
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laboratory using an electric field to create the anisotropic_liquidl.

Fluorine spectra of a sample of 2,4,6-trifluoronitrobenzene and CF4 (inter-

nal reference) dissolved in Merck's Phase V have been recorded on a XL-100
spectrometer at temperatures vary1ng from -10 to 45° C in the nematic phase and

~ from 45 to 70° C in the isotropic phase. The chemical shifts in the nematlc phase

vary over a range of about 1000 Hz with temperature, i.e. with or1entat10n, whereas

no significant temperature dependence of the isotropic shifts is detected.

The anisotropic couplings and chemical shifts have been calculated with the
LAOCOON 3 program using the indirect couplings from ref. 1. Neglecting the pseudo-
dipolar couplings, the HF and FF couplings of all spectra are then fitted to one
3z 2_ 2 for each experiment
(The HH couplings cannot be determined accurately from the fluorine spectra).

By assuming equal FF distances (4.685 R), values of 4,348 R and 2.581 R are ob-
tained for the HH and the HS'FZ distance respectively. The figure gives a plot of
Ac/CszZ_rZ versus cxz_yz/cszz_rz for both fluorine nuclei (2-ortho and 4-para).

Slope and intercept then give {c - o } and {a 4 1/2(0 + 0 )} If the shift

geometry, thus prov1d1ng the values of C 2 y2 and C

tensors are axially symmetric, both quantltles y1e1d a value of (u// - J}
These values, calculated assuming an angle of 30° between C- F(2) and the x-axis,
are given in the Table. Although the uncertalntles in these numbers may be large,

because only a small range of Cx2_y2/C322_r2 is covered, it is obvious that

neither of the shift tensors is axially symmetric around the bond axis.

Sincerely yours,

C. MacLean G.J. den Otter

Reference:

J. Biemond, J.B.M. Neyzen and C. MacLean, Chem. Phys. 1, 335 (1973)
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Ac/CSZZ_rZ versus sz-yz for both fluorine nuclei in 2,4,6-trifluoronitrobenzene

in Phase V at different temperatures.

Chemical Shift Anisotropies (in ppm) of 2,4,6-trifluoronitrobenzene.

Y227 V200" Oyy) Txx” %yy % T
(a) : b) from (a) from (b)
F(2) 149 ‘ 45 -298 +90
F(4) 114 -60 -228 +60
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UNIVERSITE DE DROIT D' ECONOMIE ET DE SCIENCES D’ AIX-MARSEILLE
FACULTE DES SCIENCES ET TECHNIQUES DE SAINT-JEROME

Laboratoire des Organ‘ométall‘iques _ . 15 May 1975
J. C. MAIRE, Professeur.

Professor Bernard L.SHAPIRO ' —
Department of Chemistry

Texas A and M University,

College Station,

Texas 77843,

U.S.A.

‘Dear Barry,

[ .
Pseudo %R and-oI values and solvents effects
in chlorofluorophenylstannanes

As a part of ?gr contribution to TAMU N-M-R Néws]ettér we send you
N some results concerning *7F NMR of 8 aromatic fluorophenylitin compounds.

According to Taft's results, we have calculated some pseudo o(po)
values (so called because of the asymetry of the substituent G), in compounds
such as

= (pFC_H,) _,SnC1,
PFCH,6 and  mFCH,G, {1 674/n-1""""4

4’1 64 _
6, = (MFCEH,) _,SnC1,

In a first approximation, we shall consider that the influence of
the chlorine atom is more important than the perturbation due to the F atom po-

sition (para or meta) in the subst1tuent, so to say that G1 G2 G.
Compounds la F PARA |§%F META |6%F PARA| po° P po,” G GROUP
= - R :
solvent | (CD,),C=0{{CR4),C=0}- CS, ,

. (FC6H4)4Sn | -196 -119 -136 A+0,028 f0,262 (FC6H4)3Sn
(FC6H4)3SnC1 -282 -136 -288 +0,053 +0,279 (FC6H4)ZSnC1
(F§6H4)ZSnC12 -385 | -156 -557 +0,082 +0,318 (FC6H4)SnC12
(FC6H4)SnC13 =427 -224 -909 +0,073 +0,419 SnCl,

a chemical shifts in Hz measured with C H F as internal reference at 94,1 MHz
N (VARIAN XL100) negative value indicatgs deshielding.

b 29,5 p o5 = 6F META (ppm) - &F PARA (ppm)

7,1 p ok = 0,60 - &F META (ppm).
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By plotting SF PARA in CSZ.against psa calculated in (CD-)ZCO,
~we observe the same evolution of the™~phenomenon, so to say -that SnC? seems
to be the less electron resonance acceptor (despite his high inductiee attrac-

tive effect), and the highest electron resonance donor, due to chlorine back
donation. o

The chemical shifts in CS, are more important than in (CD3)ZCO, perhaps,
due to the high polarisability of thé sulphur-carbon bonds. -V

We are now investigating some other substituted fluorophenyltin compounds

Sincerely yours.

J.C.MAIRE

M.A.DELMAS - J.P.ZAHRA

A
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THE OHIO STATE UNIVERSITY

f :
May 28, 1975

Professor B. L. Shgpiro
Department of Chemistry
Texas A and M University
College State, Texas 77843

Bond Exchange in Methylijithium
Dear Barry: .

Your dreaded pink sheet has finally caught up with me so I hereby
describe some more of our organolithium research.

Some time ago Waake and colleagues reported how ‘Li nmr data for
13¢ enriched methyllithium at reduced temperatures were consistent with
three nearest neighbor lithiums coupling to *3C within a tetrahedral
(CHs1i), aggregate. In the course of other work we recently looked at
g similar sample. With decreasing temperature the *3C resonance broadens,
reaching its maximum width by -70-. This absorption envelope is consistent
with three equivalent lithiums coupling to each *3C by ca 1k Hz. -

Line-shape analysis of the exchange process responsible for the
above effects should give rather accurate rate constants. One sticking
point is that the components of the 10 line multiplet seem to continue
broadening below -70°. Whether this comes from environment effects
(including viscosity) or from ‘Ii guadrupole relaxation, or “1i long
range coupling is being checked with experiments on (12CHz"Ii),.

There is a position in-my group for a post-doctoral to work with our
multinuclear pulse spectrometer studying dynamic effects and structure in
the field of organolithium chemistry. This person will also spend part-
time looking after the instrument.

With best wishes.

Sincerely yours,

(o A
Gideon Fraenkel
Professor of Chemistry

.GF:bas

Department of Chemistry / 140 West |8th Avenue ; Columbus, Ohio 43210 : Phone(614)422-2251











