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: A method foripeak elimination. in 3¢ spectroscopy

Dedr BARRY,
Inver51on recovery pulse sequence (1) -and selective saturation
(2) have been proposed to achieve a good solvent peak elimination and to overcome effi-
ciently the striking problem of the dynamic range of NMR computers. Recently, a more “
soph1st1cated machine has been claimed to suppress all peaks but one in the NMR spectra
(3). However, this spectrometer is not yet commercially available,so we have tried to
find a method which could be carried out on routine machines. . .
, | -
A 51gnal can be suppressed quite eff1c1ently by heating or
"cooling the sample and it is not even necessary to regulate and measure accurately the
temperature, A typical run is shown on the figure ; the doublet located at~ 35 ppm
from TMS is easily eliminated‘by a slight increase of 55 degrees.

Inc1dentally, thlS experlment points out how difficult it is
to obtain a. good signal to noise ratio near the coalescence point. If we do wish to .

obtain it we must then accumulate a great number of transients but thlS procedure may
create another problem of dynamlc range ! :

i B
Yours sincerely. (
o P

G.J. MARTIN

(2) J.P. JESSON, P. MEAKON, G: KNEISSEL - J. Amer. Chem. Soc. 95, 618 (1973).
: , ‘ ‘ _

(3) A. PINES - Tami NMR Newsletter 188, 1 (1974). o ; -
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UNIVERSITE DE 'LYON

FACULTE DES SCIENCES

LABORATOIRE DE SPECTROSCOPIE ET LUMINESCENCE T

43, Bd DU 11 NOVEMBRE 1918

- Cher Professeur Shapiro,

69 - VILLEURBANNE

TEL. (78) 52.07.04 et 52.12.29

1 ~ 7 " Villeurbanne, January 31{ 1975

Titre : Du bon emploi des formules:de ''coalescence'

La formule de Gutowsky et Hohn(l) qui donne la durée de vie des sites & la
coalescence des raies RMN T = J?T/ 2m(vp-vp) est largement utilisée dans 1'étude
des echanges. Dans le cas ol la différence (VA-vB) est 1mportante devant la largeur
de raie 1/m T2 son emploi est parfaitement légitime car c 'est sous cette condition
qu 'lelle a été établie. Par contre si cette condition n'est plus réalisée on ne peut
se contenter de cette approx1mat10n, la valeur du temps de vie pour laquelle la
coalescence est obtenue depend de la largeur de raie imposée en general par 1'in-

.homogenelte du champ magnethue Hge

Nous vérifions ceci ‘en observant les resonances des méthyles en 5 du

diméthyl - 5.5 dioxanne - 1,3 qui s'échangent entre deux conformations également
|

probables 1'écart de fréquence vy - vg = 23 Hz, '

Alors que la coalescence a lieu 4 - 61°C pour des raies fines . ‘
(Lpmg = 1/nTp = 1,75 Hz) (fag 1), elle a 11eu 3 - 64°C dans un champ moins homogene N
LtMg = 9 Hz (fig II,III,IV).

On peut reprendre le calcul qui donne & partir de 1a forme de raie (2) g(v)

la condition de coalescence‘en fiégligeant plus les termes en 1/mT, devant (vpa-vp) e
On obtient alors la coalescence lorsque

T = 5;%%;:;—)(1 + 2 6_—K + g k%) en posant K = "Elf'__“_T
A VB . ‘ . ) TTZVAB
avec 1 _1 + 1 |- et en se limitant aux termes du ‘second ordre en K.

Ty Tovrat TZinh'omog"ene

L'augmentatlon du rapport K déplace bien la coalescence vers les basses températures.

- Certes pour illustrer ce deplacement de la température de coalescence nous avons g
utilisé des champs trés 1nhomogenes, il va sans dire que pour des valeurs de (vA— Vg )
plus faibles cet effet devient. important méme en champ homogéne. :

Recevez cher Docteur Shaplro nos sentiments les meilleurs. ’ .

7%- L efe W C,./‘

J. DELMAU J.C. DUPLAN A. BRIGUET G. TETU

(1) H.S. GUTOWSKY, C.H. HOLM J. Chem. Phys. 25, 1228, (1956).

o)

(2) High Resolutlon Nuclear Magnetlc Resonance
J.A. POPLE, W.G. SCHNEIDER H.J. BERNSTEIN Mc Graw H111(1959)_
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Standard Oil Company (Indiana)
Amoco Research Center
P.0. Box 400

January 30, 1975 - Naperville, Illinois 60640
. 312-420-51

Professor Bernard L. -Shapiro |

Department of Chemistry '

Texas A&M University

College Station, TX 77843

Subject: 13C Studies of Ethylene-Propylene Copolymers.
Dear Barry

We received our Varian CFT-20 in June and it has been churnlng out data
ever since then. One of the problems we have been working on is the
structure of ethylene-propylene copolymers. The samples we studied were
prepared with a standard stereoregular catalyst system which produced
polymers containing, within our limits of detection, no propylene head-to-
head or tail-to-tail inversions. Also, due to the relatively low concen-~
tration of propylene in the copolymers we examined, peaks due to stereo-
inversions are expected to be too small to be detected under the conditions
we employed. The relative structural simplicity of these samples led to a
sharpening of several spectral regions which allowed assignment of certain
tetrad and pentad sequences. Following. the nomenclature of Carman- a
methylene carbon is designated by two Greek letters which indicate its
position relative to flanking methine carbomns. Thus the underlined carbon
c c '
in the structure C- C-C-C- C is an ay CHy. The methine and methyl carbons
are denoted by tc and CH; respectively. A "typical spectrum is shown in
Figure.l and the chemical shifts are listed in Table I. '

As reported in the literature2 we also find -a discrepancy in the total
methine area compared to the total methyl area. 1In all cases we have
studied, the FC-PPE resonance is larger .than the CHy PPE resonance. In
order to avoid uncertainty in calculating percent comgosition we derived
the following equations which avoid using either the “C areas or the CHg
areas. : o

P = Iy, + %(1,, + Idé)

ay

=
|

P+ E 1

Our results show that the measured CHg area is incorrect. We are presently
examining this problem.

PS, |brmore g /éW Az
EERfélgoanson _ . R. Knox : G. J. Ray

1. C. J. Carman and C. E. Wilkes, Rubber Chem. Tech., 44, 781 (1971).

- 2. C. E, Wilkes, C. J. Carman and R. A. Harrington, J. Polym. Sci.,

Symposium No. 43, 237 (1973).
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TABLE T

Peak Assignments and Chemical Shifts
for an Ethylene-Propylene Copolymer

|
| 62

Peak Assignment

"1 oo PPPP 46.3
2 oo PPPE 45.
3 oo EPPE 45.
4 oy 37.
5 ab 37.
6 tC EPE 33.
7 tc pPE 30.
8 vy . 30.
9 88 29.
10 28.

t¢

8Chemical shift in ppm from T

PPP

|

| .
|

|

MS.

|
|
i
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Peak

11

a

11b

12
13
14

15

. 16
- 17
18
19

20 -

20

_Assignment 62
BS PE(E),EP 27.1
. .B8 PEEP. - 27.2
. BB EPEPE 24,7
BB PPEPE 24,6
BB PPEPP. . 24,4
. CH3 PPPPP - 21.6.
. CH3 PPPPE 21.4
'CH3 EPPPE - 21.2
CH3 PPPEE + PPPEP 20.7

- CH3 EPPEE + EPPEP 20,5 -
CH3 EPE ' 19.8
‘llaff 19

| 1 | i
| V! ' 20 ppm .
| .
§
? R /
. Figure.l
' o e o S ;
'13C-NMR Spectrum of an Ethylene-Propylene Copolymer

!
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Computer Flle Searchlng of CMR Spectra
. :
b : February 2, 1975

!

Professor B. L. Shapiro
Editor, TAMU NMR Newsletter
College of Science |
Texas A&M University {
College Station, Texas 77843

{
i
Our group at NIH has been studylng the pos51b111ty of assembllng a

file of CMR spectra for research purposes. and I am wrltlng to SOllClt
opinions from workers 1n the fleld.

Dear Dr. Shapiroi

| .
We have done a great deal of work with large files of mass spectral data
and a little with files of PMR spectra. As a result, we have most . .
of the software necessary for‘the efficient handllng of 1arge data bases -
and we felt that CMR spectra are well-suited to this approach and
furthermore, that the time 1s ripe for such a program. .

. \ . . : .
At present, we envisage a-fihe in which each CMR spectrum is represented
by the observed chemical shifts, the name, molecular weight, molecular .
formula and structural formuha of the compound and a source ‘(or literature)
‘reference. Also to be 1ncluded in the data base, as available, would be’
intensities, Tl values and observed or predicted results of off-resonance
observatlons. . ]
As with the remainder of our:chemical data base, the file will be °
resident on the NIH time-shared PDP-10 and would be searched in real time
“with chemical shifts, partlal or complete molecular formulas or molecular
weight or combinations of any two of these.. Once a single spectrum has
been retrieved from the flle, any of the optional parameters that are
avallable could be used by the 1nvestlgator as secondary checks.:
The question of assignments 1s more dlfflcult. We certainly want to
retaln established a551gnments in the data base but have not decided how
we are to identify individual carbon atoms in each specific molecule.
Standard numbering systems probably are inadequate'and so we plan to
store with each spectrum a graphical representation of the numbered

i ‘ !

‘)
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Professor B. L. Shapiro ' February 2, 1975

molecule. This will only be accessible via a graphics display terminal
but such an approach will allow Uus to retain the data pending a general
solution to the problem which we hope may lie in the use of connection
tables, probably in conjunction with CAS registry numbers.

We shall provide printed and computer readable copies of the files to all
.collaborators at appropriate intervals and for those interested, we also
hope to be able to provide access to our PDP-10 on which the file and all
the related software will reside. Such access was provided to many

mass spectroscopists during the development of the NIH mass spectral search
system and was deemed by many to be a useful arrangement.

We would very much appreciate readers' views on all these matters and would
also like to ask if any groups would be prepared to supply CMR data to help
us in building a large file. We can handle such data in any form (written,
cards, tape, etc.) and would be ready to discuss the matter in order to
create as little work as possible on the part of the contributor.

Sincerely, -
AT

G. W. A. Milne
Laboratory of Chemistry -
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University of Waterloo &

Waterloo, Ontario, Canada
N2L 3G1

Faculty of Science
Department of Chemistry
~ 519/885-1211

~ February 12,21975.

Dr. Bernard L. Shapiro,
Department -of Chemistry,
Texas A&M Unlver51ty,
College Station, TX 77843
U.S.A.

Dear Barry;

Both in Sdo Paulo and Waterloo, we are engaged in
studies of lyotroplc liquid crystals by NMR methods. For those who
use the nematic phases for ordering ions or molecules, it is of con-
siderable interest to obtain phases which have the maximum composition-
range for the components and also the maximum toletrance of the impurity
concentration which is to be ordered by the phase. In wide surveys of
such nematic systems which have proved very interesting in themselves,
we have ddscovered that the Cesium decyl sulphate/decanol/water/electro—
lyte system is the best so far.

The a¢companying diagram illustrates the large range of
nematic behaviour. It is also of interest to note that this system
will allow spinning in both cryogenic solenoids and conventional
magnets to improve resolution. The figure represents nematic comp-
ositions in the following manner;-

- 1. Weight of Cesium decyl sulphate 50 parts.

2. Weight of D;0 defined by numbers which represent
parts by weight at the ends of the horizontal bars

. in the figure.

3. 'Decanol contents are (a) 2 parts by weight (b) 3
parts (¢) 4 parts (d) 5 parts (e) 6 parts and
.(£f) 7 parts. The increase in decanol content in
general increases the nematic range.

Outside the horizontal bars the phases become isotropic,
lamellar, solid or 2 phase regions as indicated.
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Add1t1on of complex ion or simple electrolytes up to

about 5 weight 7 is generally possible. if solubility problems are not

encountered. . Flautt aﬁd ‘Lawson [J. Am. Chem. Soc- 89 5489 (1967)1]
actually report two types of nematic phases one of which cannot be

-rotated with any veloc1ty in a conventional magnet with retention of

single liquid crystal behaviour and ‘another with more electrolyte

- added (Na»80,) which can be rotated .to improve resolution. All

nematic phases with Ces1um decyl sulphate, whether they contain

. balanced electrolyte or not, belong to the second class which we

have called type II phases The nematic axis is actually perpend-
icular to the field requlrlng a small orientation time. for selection
of the unique spinning| axis in ‘conventional magnets but practlcally
no orientation time 1nwcryogenic solen01ds.

| :

We are trylng to put some science into lyotroplc
nematlc phases and call it “Synthetic Physical Chemistry". - Keith
Radley has just flnlshed his Ph.D. on this topic and has now .gone
to the Liquid Crystal Instltute at Kent State.: :

i . o © With kind'regards,

]
|
|
!
i
LWR/es ' R o . L.W. Reeves.
|
|
|
|
[



)
(P.P) TWO
(1) PHASES

f.

120 | 88

' S
104,

80

ISOTRGOPIC

72

60 —

. —

PowDER»PATTERN7’

_56

44

bh____36

8 e 28

SOLID

vL-861






198-16

Professor B. L. Shapiro C - February 6, 1975

rate w1th ‘unusually good prec131on. We have, in principle, nine times as
much data to work with as is usual in such simple problems. We plan to
put this precision to good use by comparing the rate of the conformation

change in I with that in the compound with deuterium substituted at the
methyne positions.

We have been aided in our TLS analysis by the development of a set
of utility I/0 subroutines written for our PDP-8/E which make it possible
to program A/D and D/A functions in FOCAL. These routines were written by
Paul Barbara who calls the package ACME (Automatic Collection of Machine
Effluence)! Our goal is to combine the data acquisition and refinement
functions in a single, essentially automatic, TLS operation using the PDP-8.

Similar procedures are applicable to extracting data from CIDNP spectra-—once
the WP-60 arrives on our doorstep.

1 S. L. Spassov, et al., OMR, 3, 551 (1971), L. M Jackman, et.al., ibid,

1, 109 (1969), L. Fischer, J. Mol. Spectros., 40 414 (1971)

' Sincerely yours,

e [ elr—

Ronald G. Lawler

Professor of Chemistry
RGL:EAF :
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Fisher Scientific Company

_!'

B Flsher Deuterated Sollvents have such outstandlng 1sotop1c
and chemical purity, 1t s against. their nature to make NMR .

spectrum conmbutlons

The stingiest Flsher Deuterated Solvents have an
unsurpassed 100.0 atom % deuterium — ideal for critical .
NMR work. Notone atom of hydrogen is present to alter your
spectrum.. Seven commonly used solvents are Fisher-
one-hundred-percenters Acetone-ds, Benzene—de,

‘Chloroform-d, Deuterlum Chloride (20% solution in DzO)
- Deuterium Oxide, Methyl Sulfoxide-ds, and Pyridine-ds.

Their exceptional purity eliminates masking even in the most
sensmve Fourier Tran'sform systems. :

* An additional 93 Flsher Deuterated Solvents are justafew .

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. |
. |
i

Strmgent Quallty 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 ava11ab1e

_at your local Fisher byanch Dellvery, within days

o
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Telefon (0531) 7008-1 - Telex 9-52667

Bahnstation: ExpreBgut Braunschweig Hbf
Stiickgut Braunschweig HGhf

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

1hr Zeichen lhre Nachricht vom . Unser Zeichen Tel. Du_rchwahl: ) Datum -

LE/UH _ 7008 .362/363  February 26th, 1975

" Ssubject: A. XL-100-Decoupler Offset for Selective Heteronuclear Decoupling
———————— B. CFT-20 Spinner

Dear Dr. Shapiro,

A. We have recently performed a series of {_ H} -selective decoupling
experiments as a method of assigning close’ lying carbon signals in aramatic
compounds. To find the right decoupler offset is, Of course, a prerequisite.
The usual method, i.e. observing the residual 13c, 1H-ooupl:.ng of the T™MS
13C—51g:nal as a function of the decoupler offset and extrapolating to -

J, = 0 is a rather tedious job, especially if one doesn't want to have too
much TMS in the solution to be studied. With the Varian X~100 there is a
much easier way, obviously intended by the manufacturer, but not immediately
obvious to the user. This is the recipe

a) Run the 1H spectrum first FT—WJ_se, pulsrng at the hlgh—fleld
side of the spectrum

'b) Determine the offset of the ™S signal from the pulse position.

c) Add this number to your sweep offset.

The resulting figure gives the exact decoupler offset requlred to decouple
the 'H TMS signal during observation of the X nucleus, e.g. 13C (provided
one uses the same solution and the same lock signal). In other words: the
sweep offset necessary to pulse on TMS is identical with the decoupler
offset necessary to decouple TMS. :

. B. A useful hint for CFT-20 owners: the silver mirror on the spinner, re-
quired to measure the spinning rate, wears off in a matter of weeks. If
it is replaced by a coating of white correction fluid, it works beautifully
~ again (and seems to be more durable) . :

Please credit this contribution to Ernest Lustig's suscription.

Yours sincerely,
(_-(/\0(«9)\‘ tl/btt/(
Ludger Ernst -

Vorsitzender des Kuratoriums: Professor Dr. Horst Sund, Konstanz - Direktorium: Professor Dr. Fritz Wagner und Wilbrand Hackmann, Stockheim
Elngetragen beim Amtsgericht Braunschweig: HRB 477
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Bradford You-kshlre. BD7 1DP , &ncland.
Telephone 33466 I_:Xt., 288, 4' 3.

|
; T . i Telex 51309 Unlversny Brad

DT /acs’ o School of Studiesin Chemistry

i
|
rof gs0r Bernerd I, S‘hapiro; ' }'7 ' ' . :7 Mf acu | “5—
UTUIMR  Fewsletter, b Co ’ ‘ ey 97
Jepartrnent of Chenisiry, i o ' |
College of Seienco, i '
“exas & and k. University, i,
|

t"-:a‘“u

|

Gollene Stiotion,
TS 7794,,_,.3.;.

|

| i

Dear Dr. Shaniro, 1 & 1
\

.dotaners of leonur—COAta1n1n~ c~m.noauas in acid solutions

Fo"lovlﬁg our nrﬁv1ous16 1H neasyrements on 8ﬂlbhurrcontu1ning anino-
is in basic D0 uolut¢onp, ’20 Iz 'H measurements of deceptively simple
8pectra of other ;m1n0a01ds“f , We revort some -220 1Hz uoectrc of sulphur~
conteining sminoacids recorded by Dr. 3. J.iDale (now at AobotF Laboratories,
Wueenborough, Hill 54L, unvlund) in zcid solution: ‘Geminel protons were
assigned by analogy with the‘v101nu1 coupllnv constants of 8.8 and 3.2 Hz in
cysteine. -The fractional Uopulatlong of thﬂ side-chain rotamers, derived by a
Pachler procedure’, are not verv depnnéent\on the size of thel side-group, and
show that for severul acids the rotamer Nth carboxyl and oulphur—contalnlnr '
groups gauche is surprisingly highly populated over a wide pD range, Increase
of temperature tends to equaiise the 30pulhtions and to decrease the chemical-
shift differcnce between thel two geminal protons. For b-carbOXJmehhyl cysteine
and S-methyl cysteine (Jhether at low pD o} in zwitterion- form at higher OD)
and for S-t-butyl cysteine hc S-benzyl cyutelnn at low pD, the geminal coupling
" constant of the ncthylene h*droveng is closelv similar, nnar‘to 14.9 Hz.’

In L—cysteic acid, the bh sical shift of the methine prJton exhibits two
downfield shifts, each of O, 5 PePelle, presumably owing to pro tonation, first of
—NHZ and then of -CO0 and —Su Eroups. Small JAy indicates sparse population
of one rotanmer throughout- the ﬁD range studied. In basic ‘solution, rotamer

I vltq carboxyl and uulnhonlc groups trans is assumed rndominant. Rotamer III,
despite being unfavourable uterlcally, is appreciably popul tea in both acid and
bose, and may be stebiliged by an intremolecular hydrogen bono (vhich would also

occur in:I) as happens in the solid state.

Co,H

\.,vJ

!cc¢+¢

Ha

N

vy
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Analogous PMR determinations have been made of relative rotamer

residence'times of phenylalonyl, tyrosyl, tryptophyl, and histidyl dipeptides
and tripeptides in ac¢idic and basic solution. Three kinds of temperature

--dependence are observed: little change, for most compounds; tendency

tovards equalization, as’ for L-trypophyl-L-tyrosine in base; and divergence,
as for L-phenylalanyl-L-leucine in acid solution. ' ' ‘

1.

2
3e

4.

Yours sincerely,

J.A.G. Drake D.W. Jones . " H. Pakdel

ITSQA.(;-DWJu/

K.D. Bartle, D.%. Jones and"R.L'Amie; J. Chem. Soc., Perkin II, 646 (1972).
B.J. Dale and D.W. Jones, Speétfoéhim, Acta, A, in the press.’

TANO MMR Tewsletter 177, 48 (June, 1973).

K.G.R. Pachler, Spectrochim. icta, 20, 581 (1964).
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198-25 Laboratonum
- fur anorganische Chemie

Eidg. Technische Hochschule

- able since:

1. It‘is'commercially available

»Zﬁﬁch

- Universitétstrasse 8

Professor B L. Shaplro
Department of Chemlstry
%EXAS ASM UNIVERSITY
College of 801ence
College Station !

TEXAS 77843
(.

‘ _ | v

A Suggested Reference for Platinum-195 Chemloal Shifts
[ _
|

Dear Prof. Shapiro,

195

In continuing our Pt nmr studies

seems to be the usual uncertainty cc

we have noticed that there

: . [
ncerning referenCJ.ng.

We would like to suggest that the PtClGQ_ lon might broveISuit—

2. It appears at one end of the ‘

nitrogen, phosphorus, arsenic, olefins and many;others are all

to high field of this ion):

3.  In the concentration range 0.3M

195.

I
|

Pt spectrum (complexes of

} .
to 0.02M the Chémical shift
2-

of Na PtCl6 is essentielly invariant (unlike the PtCl4 ion

|

‘which does satisfy criteria 1 and 2). _ }

Your readers might also be interested to learn that‘whlle the

line width of the Platinum 51gna1 in the PtClL+ B 1on is approxi-

|

mately 25Hz we have observed that in some complexes‘of nltrogen

100 Hz or more.

(I = 1) and arsenic (I = 3/2) widths may be of the order of

- Please oredit this contribution to [the "account" of | Prof. L. M.

1RR20/2R

Venanzi.

N

Sincerely, |
|

) . 0y
. o ‘ . c p ‘\-W ,e{aw

Dr. P g. JPreg031n

go0s ztrich, February 18, 1975
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STATE UNIV. of GENT

ORGANIC CHERM, DEFT. : '
LAB. jor RUR SPECTH ilsuey ’

Kn,_gs]f:;‘:lf 4':1' ANT: sUhis ' B-9000 GENT,... 21 ...... F EB1975 ..................
) G— Ganh - dild KRIJGSLAAN 271 - S 4 Tel. 226715

BELGIUM (Belgia-Europa)

LABORATORIUM
voor
ORGANISCHE CHEMIE

'Dear Barry,

We have studied the ring reversal of some trans-l,S—diMe—spiro[}151-
undecanes. There are two pairs of equistructural chair conformations, say oa,BR
and of,Ba.

The oo,BB pair must be strained, because of the Me that sticks above the plane
of one ring (Me inside strain, cfr emergy of an axial t.Bu group). Therefore,

. the pair oa,BB should not contribute significantly to the ground state proper-—

ties of the compound. ' Interconversion between af and Ba requires a double ring

- reversal:  after topomerization of only one ring co or BB is formally obtained.

Presumably the strain present herein causés the other ring to flip concertedly.
We then expect that (i) both rings of the spiro compound should topomerize at
the same rate (ii) the strain present in the prospectlve forms aa,BB should

cause a higher barrier to reversal than in the spiro compound without Me sub-
stituents.

C. Becu at this laboratory succeeded in preparlng the t1t1e compound
(A) and the parent compound B. Here we have in one spiro compound two hetero-—
cycles whose rates of topomerization are greatly different, (1) a 1,3-dioxane
ring, usual barrier 410 kcal/mole (2) a 1,2,3-trithiane ring, usual barrier
X¥14 kcal/mole. Moreover, the Me inside strain of the oa,BR conformation in com-
pound A must be maximized because of (i) the short C~0 bond (ii) the large free
energy difference %7 kcal/mole between the chair and the boat form of 1,3-di-
oxane. From a DNMR study of A (observ1ng the Me signals) we have indeed found
the same barrier to rlng topomerization V16 kcal/mole for both rings. On the
contrary, and as expected along the lines of previous reasoning, the 1,2,3-tri-

"thiane ring in B has the usual barrier of ¥14 kcal/mole.

. C::ff:b*-*"”f‘”‘“"“ ]

-

D. Tavernier. ~ M. Anteunis.
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" TABLE I

13C NMR OF METALLOPORPHYRINS
Compound , a B meso. ¢ c, -G, cy c,' A R L
H, (p-iPr-TPP) o . © 146.8 131.1 148.2 120.2 - C134.7 ' 124.7 ’ 139.6 CH 34.1
2 ) _ ‘ \ : .
_ ‘ . CH, 24.3
C ~ : _ _ _ _ 3.
In(p-iPr-TPP)Cl 149.6 . 132.7 . 148.6 121.9 ©134.8 , 124.8 139.1 CH 34.1
: : : (hroad) . ) ; . CH3 24.3
" TiO(p-1Pr-TPP) 148.7 132.6 - 148.7.  123.8. 134.7 £ 125.0 139.1  CH. 34.1,
- o o . : . ) : c4. 24.3
Ru(C0) (p-iPr~TPP) (py) . 143.8 131.8 147.7. 121.7 134.4 - 124.3 ©140.2 CH  34.2 py 144.2, 121.3
: o oo 134.2 124.6 CH, 24.3 €O 180.3
ﬁz(p;CF3-TPP) ' .. 146.5 - 131.4 ©  145.6  119.1 134.7 123.9 1302 124.7%
o o | _ 3
In(p-cp3:Tpp)c1' o o 149.5 133.1 . 145.2 120.7 135.2 - . 124.1 131.0 . 124.5
. B o ‘ : : 134.4 L (3.5) . (32) (272)
Tio(p-CF3—Tpp) : 148.4 132.9 145.2  122.6 . 134.9 124.1 . 131.0 © 124.7
_ : ' ) 134.5° , _ (32), . (268) .
. : ‘ - © 120.9 Co134.1 123.5 . 130.2 124.7 .. THF 64.2, 33.5
Ru(CO) (p~CF ,~TPP) (THF) 143.9 | 132.0 146.1 134.5 Gy (13 . co 1804
qup—CF3'TPP)[P(0Me)3IZ 143.8 . . 131.8-  147.0 . 120.8. .  134.0 S 123.3 . . 129.5 b 477
: . n3n - ‘ . . : : ‘ (32) I
Ru(p=CF ;-TPP) (£-Bu-NC), 143.3 131.6  147.1 120.2 . 134.2 . 123.4 ° - 129.5 b CHy 29.1
. ‘ S - : o ‘ ©(32)
H,(o-Me-TPP) s ' 1146.7 © 130.8 141.6 119.0 134.0 . 139.7 _ . 124.3  129.3 128.5 21.4
In(o-Me~TPP)C1 S0 149.5 . 1324 141.2 120.6 133.5 . 139.1 . 124.2 129.3 128.7  21.1
: ‘ D : 120.8 134.5 140.8 © '124.5 . 129.5 . 21.6
T10(o~Me-TPP) ' - . 148.5 . 132.3  141:2  122.4 - 133.8 _139{3 124.3 129.4  128.8 . 21.0
. S 122.6 . 134.2 140.4 124.6 129.6 . - 21.9
‘zn(TPP) ¢ . . 150.8 132.5° . 143.3 © 121.6 - 134.9 . 127.5 " 128.0
u, (OEP) d : e 140.9 96.0 o o S : CH, 19.7
, - ‘ _ o C : © CH: 18.3
In(OEP)C1 o A 146.9. 143.4 - 97.9 S o L CH, 20.0
v . , o , _ , _ : . . CH: 18.5 -
‘Ru(CO) (OEP) (THF) 17t 141.5% 98.5 o ’ ' ' o - cH,19.9 THF 63.0; 21.9
< : - ‘ , : : : : . cHy 185  co 184
zn(oEp) ¢ - 146.7  141.1 96.2 o _ o S CH, 19.8°
: : o CH 18.8

< ®Estimated by comparison-with complexes. B-C~obséures:part of each quartet in free porphyrin. - P-th observed-. —cSpeCtrum in d;'Pyl‘idine/ﬁéo, from ref.-1,

ds;iectru( )CDCl3 from ref. 4. éNot reported. fAssign‘men‘té may be intefc}( )d. ‘ ) . ) . . ))
) v A . o . °

62-861
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downfield of C2 rather than the 8.9 ppm expected for methyl substitution. 2
- - The other ambiqu1ty concerns, the assignment of C3+ and C The methyl
. substituent is expected to shift the carbon ortho to it ?C 0.7 ppm
“downfield and the carbon para to it (C3) 2.9 ppm upf1e1d Therefore we
expect about 4 ppm between resonances of C3 and C3:. This suggests that the
signal at 124.3 ppm in the free porphyrin is the resonance of C, and either
the signal at 128.5 or 129.3 is due to- ‘C3, the other to C4. Thé splitting of
the 129.3 signal into two signals in the complexes would seem more Tikely
for C,, than C but it is not conclusive evidence for the assignment.

%evera] features of the spectra are noteworthy. The shift of the *-C
appears to be very sensitive to metal ion with Ru shifting it upfield ca. 3
ppm from the free porphyrin, Ti0 ca. 2 ppm downfield, and InCl ca. 3 ppm
downfield. Shifts for the same porphyrin with different metal ions vary
by 1-2 ppm for both & -C and meso-C. Shifts for carbons in peripheral alky]l
groups or phenyl- ri?gs are much less sensitive to changes in metal. The
sensitivity of the '9C shifts of «-C, A-C, and meso-~C to changes in metal
ion indicate that considerable care must be exercised in the choice of a
diamagnetic reference compound in studies of paramagnetic shifts in
metalloporphyrins.

Nonequivalence of carbons due to slow axial 1igand exchange and
restricted rotation of phenyl rings was observed in all the M(p- CF3—TPP)X
complexes and in Ru(CO)(p-iPr-TPP)(py). Chemical shift differences
(in ppm) due to nonequivalence are_of comparable magnitude to the shift
differences in the proton spectra.® In H,(o-Me-TPP) the various isomers
due to methyl orientations do not give resolvably different spectra. In
the M(o-Me-TPP)(X) complexes many of the peaks are split into two
resolvable peaks, implying that the chemical shifts may be primarily
dependent on the relative orientation with respect to the axial ligand,

A more detailed discussion of the comparison between the 1H and 13C

~ spectra will be published shortly.

Sincerely,

“Garedh R. Eaton Sandra S. Eaton

. K. Wuthrich and R Baumann, Helv. Chim. Acta. 56, 585 (1973).

. G. C. Levy and G. L. Nelson, "Carbon-13 Nuclear | Magnetic Resonance for

. Organic Chemists", Wiley~Interscience, New York, 1972 p.81.

3. L. F. Johnson and W. C. Jankowski, "Carbon-13 NMR Spectra: A
Collection of Assigned, Coded, and Indexed Spectra", Wiley-
Interscience, New York, 1972, #225.

4, R. J. Abraham, G. E. Hawkes, and K. M, Smith, J. C. S. Perkin II,

627 (1974).
5. S. S. Eaton. and G. R. Eaton, J. C. S. Chem. Commun. 576 (1974).‘
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B9 1455 de Maisohneuve Bivd. West . o DEPARTMENT OF CHEMISTRY
Montreal, Quebec H3G 1M8 - o . :

O 7141 Sherbrooke Street West
~ Montreal, Quebec H4B 1R6

‘concordia

fom L university

Tel. -

February 11, 1975

Professor Bernard L, Shaplro
Department of Chemlstry

Texas Aand M Un1vers1ty
College Station, Texas 77843
U.S.A. g

" Dear Barry:

CONVERSIdN'OF AN HA-100 TO 130 FT-OPERATION a

We have recently converted our HA-100 spectrometer which was
equipped with the Varian C.W. 13¢ package, to FT operation, The design
of the system was based on_the need to use available equlpment as much
as possible, Of the C.W. 13¢ components, the v=-3512 heteronuclear
.decoupler and the V-4311 r.f. unit (w1th modlflcatlons) were retalned
in the new configuration,

Pulse control and timing is carried out by means of a Tektronikx 2600
Series instrumentation system with two pulse generator and two ramp
(delay) generator plug-in units, One pulse generator is employed to
switch a Digilab 400~2 Pulser (gated power amplifier) which boosts the
r.f, signdl from the V-4311 r,.f, unit. The other pulse generator '
controls the computer via the 1nterrupt system, One ramp generator

~controls pulse interval timing, belng triggered in synchronization with
the audio reference frequencies. The other ramp generator, triggered

~ synchronously with the r.f, pulse, provides. a delay before the start of
data acquisition and switches off the signal to the audio frequency phase
detectors during and immediately after the pulsé by controlling a blanklng
amplifier, Broadband phase detection in ‘the analytical channel is
provided by a modified PAR 128 phase’ detector - We bu11t our own blanking
ampllfler and audlo-frequency fllter c1rcu1try :

_ At present we are;restricted to a homonuclear-imtefnal_lotk, using a
decoupled solvent line or-a capillary, The pulsed lock system is easier
to use and is more stable than was the or1g1na1 C.W,. homonuclear lock
system

incorporating Sir George Williams University and Loyola of Montreal

()



Professor Bernard L, Shapiro . - - - . - February 11, 1975

A Hewlett Packard 2114A computer (8K) is used for data acqu1s1tlon

-and processing, with 4K of memory available for data collection and

transformation, Mass storage for data is available on magnetic tape.
We frequently store our FID's in case re-processing might be required
at a 1ater stage, Transformed spectra can alsoc be stored on tape if
necessary. Scope display is used during’ processing, while hard copies

.. of spectra are obtained using a CGomplot digital plotter, The usual

Processing routines, such as exponential and trapezoidal digital
filters, are available, Writing and de~bugging the software was by far
the most time consuming aspect of the conversion.

. The principal current application of the FT system is to obtain the
13C spectra of nitrogen heterocycles,

Yours sincerely,

Lirie

L,D. Colebrook
Professor of Chemistry

ILDC/ac
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UnlveI'Slty Of Durham Department of Chemletry

Science Laboratorles South Road Durham DH1 3LE
- Telephone: Durham 64971 (STD code 0385) :
" I

11th February, 1975.

Professor Bernard L. Shapiro, .
Department of Chemistry, - |
Texas A and M University,
College of Science,

College Station,

Texas 77843,

U, S,A. -

Dear Professor Shapiro,

Rotational isomers in perfluorobls1sopropy1pyr1da21nes
" - four adjacent rotors.

We hope this 1etter is fast enough_fo ward off the dreaded pink ﬁote.

Recently we observed.the lgF spectra of several perfluorobisiéopropyl
pyridazines: ' T :

x . 4 »

. X - < )
(CE,) ,CF Q‘ | I A\
(CE;),CE(\ _/N ,

e ()

which have already been. reported in the 1iteraturel'with directly measured

19g parameters. Previous studies” have indicated that, unlike ‘the perfluoro-
t-butyl and -methyl groups, the rotation of a (CF,)_CF group can be frozen
‘at lower temperatures and the preferred orientatidns easily deduced. Normally
" the relative stability of the various conformations appears to be dependent
on (i) adjacent or even distance bulky substituents and (ii) the position of
substitution e.g. adjacent to nitrogen in aromatic azines usually leads to
a sufficiently large *hindrance gradient® to stop rotation. In particular the
two CF3 groups of (CF ) CF are usually forced to take up a p051t10n of minimum

X

crowdlng, orthogonal to the aromatic substrate., Our results support this
observation but show enhanced CE deshielding - greater than previously
observed or expected and the result (from some approximate -calculations)

of the spatial proximity of both 19F atoms and CF bonds. In essence the

folloW1ng rotational isomers were found - represented in the plane of. the
yrlda21ne ring and ignoring vibrational effects.

CF CF, .

CF; - CF3 - 3
x r-{ F ~( X X .- >—-F 1:_< X
CF, CF, 4 o CE,. o -
2. 3 4 5 2 .3 : 4 5

MAJOR ISOMER | . MINOR ISOMER

)
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where the planes. of X and ‘the substrate are also approximately orthogonal,

The internal rotors are almost locked together. In the initial analysis,

this structural information was overlooked. We can hopefully measure the
relative steric hindrance of X substituents by (i) the relative proportions
of the rotamers or (11) from tertiary fluorine shifts, and the series is being
extended. '

Yours sincerely,

> //ﬁ" %Vdﬁlaw\

Matthews A, Royston

Chemical Shifts (upfield of internal CFC13)

Assignment I ' ’ II
Ma jor Minor Ma jor . Minor
CF, 4b 6900 , 6923
} ' S >T71 : S >71037
CE, 5b 71056 _ : . 72014 o
a-F -~ 2%p? 8800 88 : 136°47/140°62 13757
a~F 3%5°7 137¢95/142°23 139°09 _ 160280 160280
a~F 4 - - 147251 15025’
t-F . 4a 145294 : ' 147°98 ,
- 163090 , 163°54
t-F 5a 172042 ' 172246

1. R.D, Chambers, M, Ciark, J.A,H, MacBride, W.K.R, Musgrave and
K.C, Srivastava, J.C.S, Perkin I, 1974, 125,

2, R.,D, Chambers, R.P. Corbally, T.F. Holmes and W.K.R, Musgrave,
J.C.S. Perkin I, 1974, 108, and references thetein.
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~ DEPARTMENT OF CHEMISTRY ©_ TUFTS UNIVERSITY MEDFORD, MASSACHUSETTS 02155

February 24, 1975

Dr. B. L. Shapiro

TAMUNMR Newsletter
Department of Chemistry
Texas A & M University
College Station, Texas 77843

"Nmr Calculations on the PDP-11"
Dear Barry:

I have recently been working on a program for the theoretical
calculation of nmr spectra (sometimes incorrectly called simulation)
for our departmental PDP-11/40 with a LAB-11l peripheral for display,
etc. The program is now done and is being used in course work and to
some extent in research. It will calculate a 2-7 spin system, super-
impose a Lorentzian line width, and plot either -the theoretical (stick)
or Lorentzian line spectrum using a constant speed plot. It also
allows variation of the chemical shifts, coupling constants and spec-

- trometer frequency individually after the spectrum is displayed and,
of course, will also vary the width of the display and the "offset."

Incidentally, it also prints out the transitions and intensities ‘in
‘fixed point. ‘

In the course of this project, it occurred to me that there
might be other people engaged in this or similar projects who have
not noticed the possibility of a couple of computer-nik tricks to
speed up the calculation. The first of these is one originally imple-
mented by Juers, Boettcher, Hull and Zimmermanl in a PDP-8 program.

In this program the transitions are not saved in memory unless there
- is sufficient room, and they are stored only in a 1024 word stick
figure display buffer, thus saving significant space.

The other tricks which make assembly language ideal for this
program are the ability to store the basis functions as individual
bits of a word. Thus the basis function oBRoBa is stored as 011010
where beta = 1 and alpha = 0. This becomes useful in two places.
First, when the spin Hamiltonian matrix is set up2, the off-diagonal
elements are given by '

Huv = 1/2 Jij w
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where W = 1if basis functlon - and ba51s functlon v differ only in
the 1nterchange of spins 1 and- ] and W = 0 1f the above is not true.

. - The function W can be calculated by performlng the exclusive
OR between the two basis functions and then finding only two bits on
in the product. The exclugive OR is a hardware. instruction in many
~minicomputers and allows a complex comparlson very rapidly. For
example, if the two basis functions are, in a 5- spln system, 01011
and 01101, the operation :

(01011) .XOR. (01101) = .00110

which has only bits. 3 and 4 turned_on.. Thﬁs,'the matrix element will
be 1/2 J34- ' : R '

Similarly, when the intensities are calculated after matrix.
diagonalization, the intensities Ikm-are'given by
Tn = (7 O gm Xi3)

- where the C and C' terms are the "o0ld" and "new" elgenvectcrs and X.

- if the old basis function i and. the new basis function j differ only
in the 1nterchange of 1 spin. Xl is zero otherwise. The exclusive
OR of these two basis functions followed by counting the number of

dlfferences will again find the right answer very quickly. In computc

not having the exclusive OR, it may be simulated by subtractlng the
AND from the inclusive OR. A copy of a spectrum of. ODCB is attached
to prove the thing really works.
| Regards,
~James W. Cooper
L ASSistant_Professor

1. DECUS program number 8- 194, May, 1969.

2. See, for example, E. D. Becker, ngh Resolutlon Nmr.

ij”
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UNIVERSITE LOUIS PASTEUR
DE STRASBOURG '

- STRASBOURG,le 11 Février 1975 '

INSTITUT DE CHIMIE R P O -

. Some tlme ago we have been measurlng 13C spectra of several thallium cryp~

'II.(CDCl

1, rue Blaise ‘Pascal
67008 STRASBOURG CQdex
Teléphone 36k5 3512 61 48 30

Bolte postale 296/R8

..:ProfesseurJ.-M. LBWN . - Proféssor Bernard L. SHAPIRO.

— o ." ' Department of Chemistry
o : Tcowi 0 'Texas A & M University -
'College of Science-
' ‘-COLLEGE STATION, Texas 77843
- U.S.A. RS .

' THALLTUM-CARBON COUPLING CONSTANTS

Dear Barry,

Slnce the trend is more ‘and more towards NMR of nuclel other than

protons, we wish to "pay“ our subscrlptlon in thallium currency. a

tates, i.e. thallium (TlNO ) complexes of the macroblcycllc llgands I and
3 solution; XL—100/15 FT spectrometer) The 203, 205 = 13C coupling

constants listed below have been measured (at 30°C for I and'5°c for II).

Coupled Carbon Coupling Constant

l'o/-—\o/-\\ - 'CHZ-N . 12"z * 0.5
Nf\AO’\,O’\r“ : 5 CH,-0 ¢ lomz ’
’ 0 . '
'\/o - \J - o <18z ‘
. . ’ : \
I‘ h
] . | . - - CH2_S {11HZ

51Hz

. PQ‘O‘ e Q o o @ s
:'\':J» ' ‘CH,-N §5)] 12Hz

CH2—O ' { 12Hz .
: "<1Hz —
II | : _ .
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Whereas all three types of protons show appreciahle'Coupling to the
thallium nucleus in.the‘proton spectrﬁm (J. Amer. Chem. Soc. 92, 2916
{(1970)), one qf the two sets of gﬁzo carbons does not display ahy cou~ -
.pliﬁg.,similarly, a 1arge differehce‘in T1-13C-cbﬁp1ing is also found
for the two kinds of CH2S carbons. '

A tentative a551gnment would indicate that the stronger -coupling
in these two. cases is with NCH,.CH.O and NCH CH,S and the weaker coupling

2="2 2
with the central OCH,CH, 0 and SCH,CH,S carbons.

. 2—="2 2=72

This mlght p01nt to a special role of Tl....N .coordination in the spin-spin
coupllng mechanlsm. It may be stressed that these T1-13C, as well as the
former Tl—lH (loc.cit.) couplings represent spin-spin interactions between

nuclei separated by a non—covalent,_coordinetion bond.

Finally, whereas the thallium splittings are well resolved at 30°C

for the TINO, cryptate of I (see also loc. cit.), the cryptate of II shows

3
. : : +
a coalescence of the 13C doublets-at about +15°C, indicative of Tl exchange

in chloroform.-
Best regards,
Yours sincerely, S
| WQ—/

J.P. Kintzinger, J.M. Lehn
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PHYSIKALISCHES INSTITUT 7400 TUBINGEN. den . 12 ) »‘19'75'

DER UNIVERSITAT TUBINGEN_ S : Morgenstells
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Professor: B.B. Shaplro ST P S o ' N\
Department of Chemistry : ' :
Texas A & M University
College Station :
Texas .77843.
U.S+A.

lhrZelchen - ~ " UnserZeichen ', Tu/Ru - Ihre Nachricht vom -

67Zn-— NMR at low concentration

Dear Professor Shapiro,

Continuing'ourAinvestigatiens on less common'nuclei in aqueous
solutions, - for instance the Fourler Transform NMR—lnvestlgatlons
of 67Zn (Ref 1, 2, 3) we have" succeeded" in measur1ng-67Zn -signals

at low concentratlons ‘This -work has been done w1th regard- to the
occurence of Zlnc in blologlcal systems In such systems the .
‘concentration of the metal nuclei is usually very small and is in

the range of some millimoles/kg H,0.. o S 1_ - . (:j
In the figure 1 a FT NMR 51gnal of 7 Zn is given with some typical
experlmental parameters. - h ' ' | ,
Further work in this low concentratlon fleld also w1th other metal

nuclei is running.

‘—;? L/C;’ O Lu{id Slncere;i \f%ogAMmJ%

B W. Epp eln _ Schwenk
Ref. 1 The Magnetic Moment of 67Zn andgtheAShielding of Zinc Ions
' ' by Water - ‘ v

B.W. Epperleln, H. Krdger, 0. Lutz, A, Schwenk
Phys. ‘Letters 45A, 255 (1973). , .
Ref. 2 720 NMR Anomalous Solvent Isotope Effect in Aqueous
-;Solutioﬁs ' ;. A
' B.W. Epperlein, H. Kriiger, 0. Lutz, A. Schwenk
7. Naturforsch. 29a, 660 (197u)
"Ref. 3 Fourier Transform Nuclear Magnetic Resonance Studies of 677y
: B.W. Epperlein, H.'Krﬁger;~0. Lutz; A. Schwenk
7. Naturforsch. 29a, 1553 (1374)
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Y VAN |
A

Figﬁr_e 1 : 67Zn—l\Tl"_’IR—abso::'ption—line at 4.814 MHz. Sample:

| 0.014 molal aqueous Zn(Cqu.)»2 solution, line
width 40 Hz, spectrum width 1070 Hz, measuring
time 3 h,'puls_e frequency 50.'Hz, sample volume

-1 ml.,
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RUTGERS UNIVERSITY The State University of New Jersey

SCHOOL OF CHEMISTRY
Ralph-G. Wright Laboratory
William Rieman Laboratory

New Brunswick, New Jersey 08903

- | _ S o ;L_ ' 'February R6, 1975

Professor Bernard L. Shapiro .
" Department of Chemistry

Texas A & M University

College Station, Texas 778L3

Title: Carbon - Phosphorus Coupling Constants.
Dear Professor Shapiro: ‘

During our continuing research on the chemistry of hypervalent molecules
we routinely obtain the '3C nmr spectra of all new molecules. In the case of
- phosphorus compounds we occasionally see some- most- unexpected coupling constants.
For example the absolute value of the J in compounds 1, 2 and 3. As the
oxidation state of phosphorus changes_tge -0CHs carbon' 5 coupling constant goes
from O to- 12 Hz while the analogous ring carbon shows the opposite trend.

We are surprised -at the size of the three bond coupling to phosphorus of
the trifluoromethyl carbons in 3, the observed spectrum is an unmistakable double
"quartet. Maybe 17 Hz isn't that large when compared to the 12.8 Hz three ‘bond
Acoupllng seen in the blacetyl triethyl phosphlte adduct h

We have spent some time, but with no success, attempting to locate the
13C resonance due to the olefinic carbons in 3. We are planning to.obtain the
nmr spectrum of the sample in the presence of” chromium acetylacetonate in hopes
that the carbons will be relaxed and that the compound will not be decomposed.

Sincerely yours,
! \ -
_QOAO 14 f‘@%uj

Dorothy Z. Denney

:DZD:mhe

)

ey

—

1

()
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13 :
"C nmr Data

. : o)
ol d _ o
° L9.92 (s)

~° b 11171 (s)
) ¢ 122.72 (s)
_ d 146.19 (20)

. g | ~a 57.03 (7)
- P b 113.23 (13.6
\:O:\: / OCH, I )

| c 1L.62 (s)
2 - o - d msfoz (L)
4 4 o e 5635 (1)

/ .
< . :
Eo_ | o P\\S » b ‘111.15 (;5)
. chR 123.15 (
S\'/>‘ 3 ‘ . . °)

cr-" d 145.13 (s)
3 . ‘
3 ' : ? 1R0.57 lJCF = 276
Jecsp= 17
j[ (o C.HZC.Hs) b 62.5 (10)
| o 128.2 ()

d 9.9 (12.8)

CF ' | ' a 117.8 (272)

e j N | o b 1245 (Lh)
—s | - ‘
CF, - o o ,
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