





Table of Contents Cont'd. (1)

J. C. Maire, Y. Limouzin, J. D. Roberts and J. Warren

15N Shifts in the Three Trimethylsilylnitrobenzene-15N Isomers ‘ 40
P. E. Hansen

Housemaid: A Ten Spin Computer Programme Including Symmetry 42
L. F. Johnson

Carbon-13 Structure Coding System 44

G. Montaudo and P. Finocchiaro '
Determination of the Molecular Geometry of Eu(FOD); Complexes with Amides and Diamides 46

Deadline Dates: No. 168: 4 September 1972
No. 169: 2 October 1972

A11 Newsletter correspondence, etc. should be addressed to:

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

College Station, Texas 77843

We would greatly appreciate it if you would eapedite payment of your amual subscription, if

you have not already done so. If by any chance we have failed to send you the appropriate
invoice and cover letter, please let us know. Many thanks.

B. L. Shapiro




Sponsors:

Abbott Laboratories

Bruker Scientific, Inc.

Digilab, Inc.

JEOL, INC.

The Lilly Research Laboratories, E1i Lilly and Co. .
The Monsanto Company

Unilever Research (U. K.)

Union Carbide Corporation

Varian Associates

Contributors:

American Cyanamid Company

The British Petroleum Company Limited (England)

Eastman Kodak Company ,

International Business Machines Corporation , .
Dr. R. Kosfeld, Abt. Kernresonanz, Inst. f. Phys. Chemie, TH Aachen.(Germany)
Nicolet Instrument Corporation (formerly Fabri-Tek Instruments)

The Procter & Gamble Company, Miami Valley Laboratories

The Perkin-Elmer Company

Shell Development Company

Thompson-Packard, Inc. :

Wilmad Glass Co., Inc.

Index of Advertisers:

JEOL, INC. - see inside back cover

Nicolet Instrument Corporation - see p. 30
Norell Chemical Co., Inc. - see p. 47

Varian Instrument Division see outside back cover
Wilmad Glass Co., Inc. - see inside front cover



167-1

NATIONAL RESEARCH COUNCIL CF CANADA
CONSEIL NATIONAL DE RECHERCHES DU CANADA

OTTAWA CANADA
K1A OR6

DIVISION OF BIOLOGICAL SCIENCES . ) ) OUR FILE
DIVISION DES SglENCES BIOLOGIQUES . ) o NOTRE DOSSIER
7 July 1972

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

3J31P—13C AND DIHEDRAL ANGLES IN CYCLIC NUCLEOTIDES

Dear Barry:

In last year's report (1) we described Henry

Mantsch's work on the 3J31P_1a for a series of mono- and
polynucleotides = they appeareg to vary from 2-9 Hz depending
on the relative gopulations of rotamers about the OC bond in
the group 3!poc!3c. More detailed accounts of our progress
in this type of system have now been prepared (2,3). During
the last while, we have attempted to calibrate the dihedral
angle dependence by a study of 3',5'-cyclic nucleotides.
Molecular models suggest that these compounds have a rigid,
well-defined conformation, and X-ray crystallographic analyses
have been done on three of them (4-6). In the solid state the
87, (3'-endo, 4'-exo) conformation is observed (4-6). Their
~general formula is shown below,

where R = uracil (U), cytidine (C), adenine (A), guanosine (G)
or thymine (T). -
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-Professor B..Shapiro ' 7 July 1972

In the conformation found in the solid state the phoephate is
trans to Cpv and gauche to Cyr. The experimental P-C coupling
constants are shown below. ~ : ' '

*Jpocc (Hz) OF 3',5'-CYCLIC NucLeoTIDES T

U c A G . ‘T
Cl'-P <0.2 <0.2 <0.2 <0.2 <0.2
c2'-p 8.0 7.8 7.8 7.8(8.3)* 8.3
C3'-P 4.5 4.3 4.3 3.8(3.3)*  4.8%
c4'-P 4.5 4.5 4.5 4.8 . 4.5%
C5'-P 7.0 7.0 7.0 7.3 | 7.0

tin D,0, pD 7 + 0.2.

*Ambiguity due to overlap of resonances.

It is apparent that, although the R group varies
widely, the conformation of the ribophosphate moiety is fixed
throughout the series. The value for the trans coupling is
8.0 *+ 0.3 Hz, and one can estimate the gauche coupling to be
about 2.2 Hz. The latter is less certaln since there are two
paths for it.

To confirm that these compounds actually have the
expected rigid structures, we have been analyzing their 1y

NMR spectra. Both the J31P and *Jig_1y coupllngs were
helpful in proving this p01nt. For example, in thymidine-
3' ,5'=cyclic phosphate (R = T, no OH at position 2') the

J31P 1y to the two hydrogens at position 5' are 20.4 and 2.2
Hz. The molecular model suggests that one H is gauche to the
P, and the other trans, in good agreement with the experimental
couplings. The J1 -1y are also in agreement with the rigid
twist conformatlon.



Professor B. Shapiro 7 July 1972

Thus, having established the rigidity of the
molecules and demonstrated that they have the expected con-
formation, we can rely on the value found for 3*Jppgcc in the
trans arrangement. We expect that this value will vary some-

what with pH, and are in the process of determining the extent
of the variation. '

These couplings have proved to be very useful for
us in studying the conformations of compounds of biological
interest such as polynucleotides, polysaccharides, phospho-
lipids, dinucleoside monophosphates, and coenzymes. One can
only regret that the range of the couplings is so small, making

interpretation tricky unless careful control measurements are
made.

Finally, we would like to second the motion made by
Ernest Lustig on PMR and heteronuclei (7). WNow is the time
to reach an agreement before the literature gets any messier.

Yours sincerely,

\L,,L ’12.: W
Ian C.P. Smith/ Roy D. Lapper/

Barry J."Blackburn

1. I.C.P. Smith and H.H. Mantsch, TAMU NMR 157, 31-35 (1971).

2. H.H. Mantsch and I.C.P. Smith, Biochem. Biophys. Res. Comm.
46, 808 (1972).

3. I.C.P. Smith, H.H. Mantsch, R.D. Lapper, R. Deslauriers, and
T. Schleich, in Conformation of Biological Molecules and
Polymers, ed. B. Pullman and E.D. Bergmarn, Israel Academy
of Science and Humanities, Jerusalem (in press).

4. K. Watenpaugh, J. Dow, L.H. Jensen, and S. Furberg, Science
169, 206 (1968). ’

5. M. Sundaralingam and J. Abola, Nature New Biology 235, 244
(12972).

6. C.L. Coulter, Science 159, 888 (1968).

7. E. Lustig, TAMU NMR 165, 47 (1972).
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The J. Hil1lis Miller Health Center
University of Florida
Gainesville, 32601

College of Medicine ' L .~ Area.Code 904
Dept. of Radiology ' Phone 392—2961

July 19, 1972

Dr, B. L, Shapiro
Department of Chemistry

- Texas A & M University

College Station, Texas 77843

Dear Barry,

I would like to submit a "post~doctoral position avaijlable" advertisement tb'the
Newsletter, : '

Post-doctoral Position Available

We have an opening for a post-doctoral fellow in our NMR group. We have a
Bruker HX-90 spectrometer with Fourier transform capabilities for 1H, 13¢, and
15N, Our research concentrates on two main objectives: 1) identification by 1H and
13C NMR of unknown compounds in human urine and cerebrospinal fluid, 2) 1H, 130,
and 15N investigation of known aromatic acids and amines of biological interest. Some
of our publications give examples of these endeavors. (J. Magn. Resonance 2, 361
(1970); 6, 55 (1972); Biochem. Med. 3, 164 (1969).

We are interested in a post—doctoral fellow with a strong high resolution %roi_:on
NMR background. Familiarity with computer simulation of complex spectra, 1 C
NMR, and Fourier transform techniques would be helpful, but not essential. What we
mainly want is a bright, dedicated, independent researcher.

The salary is open and depends on qualifications, The position is open as of this
date and we want to fill it as soon as possible, Resumes should be sent directly to me.

With best wishes.

Sincerely,
*dou%JQ.
Katherine N. Scott, Ph. D,

Assistant Research Professor

KNS:cas
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GJJ JEOL HOUSE GROVE PARK COLINDALE LONDON NWS9 OJN- Telephone 01-205 6376/9 Telex 28350

Professor B. L. Shapiro, AlD/4084/PJB/PAT
Department of Chemistry,

Texas A. & M. University,

Col lege Station,

Texas 77843,

U.S.A. A - 3rd July, 1972,

Dear Professor Shapiro,

Nine Months of F.T. at 25 MHz.

Please accept my apologies for the delay in sending this con-
Tribution, which | hope will serve to renew our subscription.

Since receiving our PFT-100 system last Autumn, we have been very
busy with demonstrations (up to six in one week) and doing applications
work. The system has proved very reliable and apart from power cuts
‘earlier this year and a recent shut-down for building alterations, has
had only two days down-time, one of which was caused by failure in a
particularly vulnerable gear in the teletype.

Until recently we had a prototype system which was |imited to
13C observation at normal field strength. We have found more than
enough to do with this nucleus, however, and have looked at practically
everything from synthetic rubbers to organometallics to ground rats!
livers. Some applications work we have done together with other groups
has included T; measurements on poly (benzy! glutamate)!, the study of
spectra of rifamycins? (a group of antibiotics containing 35-40 or more
carbon atoms) and studies of intact membrane structures. In a rather.
different field, the abundance of 195P+ in P+(CN), was calculated from
peak heights given by data reduction as 32.1% (quoted figure is 33.8%).

The 13C - 195P coupling constant here was ~1035 Hz. and not surprisingly,
no isotope effect was observed.

Some of our early experiments demanded 19F decoupling, which is
readily achieved by exchanging the 100 MHz. oscillator in the decoupler
with the 94 MHz. one in the basic PS-100 and tuning for the 19F frequency.

With this arrangement we have decoupled without difficulty over a range
of more than 50 ppm.

By variation of the magnetic fieid we have looked at the following'
nuclei in F.T. mode:-

DIRECTORS T.TAKEUCHIB.A. KITOPhD. J KOBAYASHILLB. T KAMEWARIB.Sc PARENT COMPANY  JEOL LIMITED TOKYO  JAPAN
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55Mn as MnO; = this signal is somewhat broadened on addition
of acid or alkali and disappears on reduction to manganate
or the manganous state (hence providing a method of following
reaction rates for those who have spent all their money on an -
F.T. system and cannot afford a simple optical instrument).

79Br and 81Br as Br~

2779 as chloride and aluminate - a small second peak, probably

due to hydrolysis, was seen about®pm "upfield" of the main
peak in the former sampie.*

23Na as various salts. T; measurements made on the hydroxide
at various concentrations showed an increase on dilution which
paral leled that of the T, as estimated by linewidth. The T,
at high concentration was of the order of a millisecond.*

71Ga as nitrate
118 as boric acid

7Li as chloride

Although, as the lines were mostly very broad (with the exception of
the last two nuclei), there would seem to:-be no advantage in using F.T.
rather than C.W. mode, it was found fo be very easy to adjust the field fo
the correct value by using rapid pulsing (O.] sec. repetition time) and
observing the received signal on an oscilloscope, with the Buftterworth
filter switched out of circuit. Thus a signal may be seen even when the
required nucleus is at least several tens of KHz. away from resonance,
and it is easy to tune in on this signal using the inftermediate field
control. Accumulation may be performed at the same pulsing rate, only
a small number of data points (say IK) being required.

As our staff here is now being expanded and we are also-increasing
the number of instruments, | hope to be able to send my next contribution
in good time. '

Yours sincerely,

P M /’4 Z,*Wx

DR. P. J. BEYNON

1 {. Paulillo, T Tancredi, P. A. Temussi, E. Trivellone, E. M. Bradbury,
C. Crane-Robinson - J.C.S. Chem. Comm. 1972, 335. .

2 To be presented at Piza Conference in September. For chemistry and
biological properties see e.g. P. Sensi, N. Maggi, S. Furesz, G. Maffi
Antimicrobial Agents and Chemotherapy 1966, 699.

3 To be published shortly.

¥ See enclosed spectra
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UNIVERSITY OF SOUTHERN CALIFORNIA
UNIVERSITY PARK
LLOS ANGELES, CALIFORNIA 90007

DEPARTMENT OF CHEMISTRY

July 7, 1972

Professor Bernard L. Shapiro
Department of Chemistry
Texas A § M University
College Station, Texas 77843
Dear Barry:

A Shift Reagent Induced AX Methylene Group

Using Lanthanide Shift Reagents, we have observed a dramatic
enhancement of the chemical shift nonequivalence of the methylene

~group of the ethyl side chain of 2-ethylcyclohexanone. The 100 MHz

mmr spectrum of this compound in the presence of Eu(FOD);-d,; is shown
in the Figure. The two septets centered at 8.05 and 6.01 ppm are
assigned to the two nonequivalent methylene protons. Spin decoupling
at the methyl resonance frequency resulted in the collapse of each of
the septets to a doublet of doublets (Jgem = 14.0 Hz, Jyic = 7.0 Hz).
The vicinal couplings were found to be identical for each of the
methylene protons.

The lanthanide induced shifts for each of the methylene protons
will be used in an attempt to determine the most favorable conformation
for the 2-ethyl side chain. It appears that the conformational preference
is not enforced by interactions between the Eu(FOD)3; and the ethyl side
chain in the complex since in the abscence of shift reagents the methylene
protons remain nonequivalent (Av = 0.4 ppm) and maintains identical
vicinal coupling constants to the ring proton of 7.0 Hz.

Very truly yours,

///;///' o -
//;;/ L Z ?j)cﬁyAfA,(Tﬁ( E} "ﬁfé?bk¢\(;\,j,/ .

Y
Kenneth L. Servis, Donald Bowler
Associate Professor of Chemistry . :



6.0l p.p-Mm

i'fﬂ” 4G ‘*’WM

Figure 1. 100 MHz nmr spectrum of 2-ethylcyclohexanone, (0.55 M) in the presence of Eu(FOD)j;-d,-

(0.29 M) in CDClg. .
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- UNIVERSITE D'OTTAWA

DEPARTEMENT DE CHIMIE

UNIVERSITY OF OTTAWA

KIN 6N5 DEPARTMENT OF CHEMISTRY_

July 12, 1972

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

Dear Dr. Shapiro:

We have been interested recently in the cycloaddition reactions of
aryldiazoalkylphosphonates ArC(N)P(O)(OCH3), with norbornadiene. In each
case (except Ar=0~OCH3-C¢Hy - where only the anti pyrazoline‘ is obtained), a

9:1 mixture of the epimeric anti and syn pyrazolines is formed.

proXoChy |y

N X = p-OCH3, p~-CHj
p-Br, H, 0o-OCH3

Y
SN X p-NO,

The !H n.m.r. spectra of the compounds are readily interpretable

in a first-order analysis., The assignment of configuration, anti or syn, is made
as follows: |

- the 9,10 £xo junction is shdwn by the existence of 45’8s, 1‘0- and.4J88; 9

(~N2.0Hz and 1, 2 Hz respectively) and the absence of 3J10,4 or JC), 7 couplings.

- the assignment of configuration at C~3 stems from the existence of
a large P, 10 coupling.(19.0 to 20. 0 Hz) in the anti isor_n‘er, while the corresponding
coupling is only 6.0 Hz i the syn, the first corresponding to a & 0° P, H10 di-
hedral angle, the second to a a2 120° a.ngle1 (Dreiding models).
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Dr. Bernard L. Shapiro July 12, 1972

The most interesting feature of the spectra is perhaps the stereo=
specificity of the P, 9 homoallylic coupling which is equal to 4. 0 to 4.5 Hz in the
anti isomer and 5.5 to 6.0 Hz in the syn isomer. To my knowledge this is the
first example of the geometrical dependence of homoallylic 31‘1:’, 1H coupling., In
a similar system, the hydrocarbon correspondiﬁg to our compounds, similar

stereospecificity was shown recentlyz.

J = 3.1l Hz
My He

= 2.2H2

\-\;_,“'-(

Sincerely your

Claude Benezra .

CB:ae Assistant Prof. of Chemistry
1 C.Benezra. Tetrahedron Letters. 4471 (1969)
2

K. C. Ramey and D. C. Lini. J. Magn. Resonance. 3, 94 (1970).
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UN1vERrsiTY oF HousToN
CULLEN BOULEVARD
HOUSTON, TEXAS 77004
UNITED STATES OF AMERICA

DEPARTMENT 'OF CHEMISTRY

20 July 1972

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

WANTED: A THEORETICAL BASIS FOR THE EVALUATION OF LIS DATA
Dear Professor Shapiro:

Quantitative treatment of the Tanthanide induced chemical shift is
becoming more and more prevalent. Virtually every numerical approach
relies on a computation of some hypothet1ca1 shift values using the
McConnell-Robertson relationship and comparing these values to the
experimental ones. The preliminary assessment of this method. is that
it works very well indeed. For instance, there were at least a half
dozen people at the 13th ENC who had devised algorithms which gave
reasonable correspondence between experimental and calculated values of
induced chemical shifts. We are approaching a time when we can summarize
the results of the first year's computations and make a more realistic
assessment of the technique. To that end, Ray Davis and I have been
thinking about the problem from o to @. It appears that we develop
anxiety symptoms at the o stage, so this letter constitutes a plea for
help.

In order to match experimental and calculated values one has, of course,
to obtain a set of experimental values. These sets of data can take a
variety of forms. Since the readers of the Newsletter are reasonably
sophisticated I will omit appropriate literature references for the
indices, but I might mention that one can use the slopes of the. lines
obtained when frequency is plotted vs. mol ratio of lanthanide to
substrate, a limiting chemical shift at 1:1 mol ratio (ap, of Demarco),
and plots advocated by Kelsey, Shapiro and Johnson (as presented at the
ENC), ApSimmon and Armitage. There are clearly other methodologies
which I have overlooked, but these at least serve to indicate the dimen-
sions of the problem. Now, everyone seems to have a favorite method for
deriving the perturbation in chemical shift. Ray Davis and I and our
students have kept out of this sweepstakes because we have been more
impressed with the problem solving potential than with the nitty-gritty
detail of how one obtains indices for chemical shift perturbations.

What we have found is that, within broad Timits, any carefully determined



set of indices is good enough that we can obtain R factors and interpret
spectra to our satisfaction. However, we are beginning to feel that we
could do a better job if we had better numbers on which to base our
calculation. '

Our question then is this: Do any of the readers of the Newsletter
have a method of obtaining perturbations in chemical shift which also
has a solid basis in theory? It would be a service to us, and indeed
to anyone .involved in shift measurements, to have replies to this
question directed to the Newsletter. It would be especially appropriate
to have whatever theoretical justification might be at hand spelled out
so we could all use it.

This suggestion is made neither facetiously or light-heartedly. Neither
Ray nor I have any concept of which of the various data workups are
better than any others. In general we have noticed that when we work up
a set of data we have obtained ourselves, any of the techniques give sets
of indices which compare rather well with indices derived by other tech-
niques. This can be determined by simply matching the two sets of
indices via a Teast square procedure and calculating the agreement factor
which is one of our fondest functions. Typically we see that any of the
various sets of indices, when we have obtained all of them ourselves,
give agreement factors on the order of 2 or 3%.

Replies anyone? Criticisms? Comments?
Sincerely yours,

(IS

M. Robert Willcott

167-15
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RUTGERS UNIVERSITY  The State University of New Jersey

SCHOOL OF CHEMISTRY

~ Ralph G. Wright Laboratory
New Brunswick, New [ersey 08903

July 20, 1972

Professor Bernard L. Shapiro
Department of Chemistry

Texas A and M University v
College Station, Texas 77843

Dear Professor Shapiro,

We are aware of the very elegant work of W. McFarlane and more recently
that of B. E. Mann on the 1°C nmr spectra of phosphorus containing materials.
We would like to add to their data. The triethylphosphine and tetraethyl-
phosphonium iodide nmr parameters were previously reported (W. McFarlane,
Proc. Roy. Soc. A., 306, 185 (1968). and our results check quite closely.
However, we do observe a 14 Hz coupling of the o carbon to phosphorus in’
the phosphine. ’

Attached is a table of chemical shifts and coupling constants of related
- compounds. It is interesting to note that the phosphine - phosphonium salt.
pair appear to be anomglous. In all of the other cases the ¢ carbon is
deshielded and the B carbon shielded when a positive charge or an electro-
negative group is substituted on the central atom.

As previously pointed out (P. C. Laubterbur, Ann. N.Y. Acad. Sci.
70, 841 (1958).) highly polarizable groups attached to carbon atoms can lead
to anomalous chemical shifts and large differences in chemical shifts between
two carbons of an ethyl group. This is particularly pronounced in (EtO),P BF.
where the difference is some seventy ppm.

The shielding of the carbons in the phosphine-phosphonium.salt system is
most likely due to neighboring anistropy as stated by McFarlane but its
interesting to note that this is not apparently the case for sulfur nitrogen
nor oxygen. :

Sincerely yours,

N o5 .

iz J

Dorothy Z. Denney
P.S. If anyone has encountered spinning problems during very low temperature
operation on an HA-100, I might suggest using a bmm tube and spinner from the
T-60. It works'

130 MMR Studies

nc



18 Chemical Shifts *

ac® BC
(Bt0) 2P | 57(10.5)3 16 (k)
(Et0) PO 62.7(6.1) 15.5(6.2)
(Bt0),PBF, 85.6(htlé = 4.0) - 1.7
(Et0)sP 61.5(11.5) 15.8(8.5)
EtsS 25.2 1.6 -
EtoST07 b8 6.7
EtgS BF,” 3.6 8.2
Et2S+OEtBF4— (8) k1.0 (8) 6.2
(0) 75.8 (0)15.1
Et20 - 6bh.s 14.0
Et20 BF, " 83.5 11.8
EtaN h6.3 11.9
EtgN O "~ 58.9 8.2
Bty Br” 5%.8 | .8
EtaP 18.9(1k) 9.6(1h)
Et,P 1" 12.5(48) 6.7(L.5)
nPr) sl 56 .0 20.6°
nPr) N Br” 61.0 16.0
nPr)2S 33.7 22.8
(nPr)asS’T” S 19.0

TN AN N

(1) Chemical shifts are relative to TMS.

(2) CHs - CHz - M
B o

(3) Coupling constant to phosphorus in Hz.

htl/2= 3.3hz) .

11.5
11.0
12.8

135.2

167-17



167-18

USSR Academy of Sciences

SHEMYAKIN INSTITUTE FOR CHEMISTRY OF
NATURAL PRODUCTS

Ul. Vavilova, 82
Moscow V-312

USSR . o - “April 28, ﬂ972

Prof. Bernard L.Shapiro ‘ o - :
Department of Chemistry - Title: A PMR Kinetic

Texas A & M University - - Approach to the Stereoche-
College Station, Texas - mistry of Carbohydrate
UeSe ke Enzymatic Hydrolysis.

Dear Barry,

Enzymatic hydrolysis by a carbohydrase which is followed by.
mutarotation, can be represented in the case ofléubstrate ] t-o:$>
[Ehzyme:]tzo (the most convenient condition for PMR) by simp-
lified scheme

ko» k+3
S'_'"_"IH :;::::::Eé,
(B) X_j

where P, and P, are products of hydrolysis and mutarotation. The
configuration of the sugars Pq.and P2 liberated in the hydrolysis,
can be found by PMR spectra. The question arises which of anomers
is the product of hydrolysis P, and which ~ of mutarotation Pse

By analysis of the equations corresponding to the above scheme it
has been found that the accumulation of the P1 product with time
has a maximum under the condition

k°:> k+3 + k_3
which can be fulfilled by appropriate enzyme concentration.
This approach has been applied to the kinetics of‘hydrolysis
of 1) amylopectin by barley ﬁ-amylase 2) O-benzyl-1-acetamydo-2-

-deoxy-]3-D—glucoPyranoside by boar epididymis jZ-N;acetylgluco- _
samidase and 3) hyaluronic acid by testicular hyaluronidase.
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For example on Fig. 1 the PMR

TIME
(min) ??

d The doublet at 5.05 ppm has been

' spectra observed during the hydro-

lysis of amylopectin are shown.

attributed to H-1 of the product

70 f& ~gnomer (F‘ -maltose) on the basis
o of 7.8 cps splitting. The peak in-

, tensity of this signal rapidly in-
| creases, reaches the maximum and
O | : then gradually decreases (Fig. 2,
' curve 1). On the contrary, the .
. intensity of the H-1 doublet

(5.63 ppm, 3.8 cps splitting) due

P to product ®{~anomer (X-multose)

is gradually increasing (Fig. 2,

| 2 ~ curve 2) until the equilibrium is
J _ established. Thus from the exis-
/ | \ tence' of the maximum on g-maltosé

HOD Fig. 1. PMR spectré, recorded dur-

G [ ing the enzymatic hydrolysis of amy-
0 A lopectin by barley f}-amylase. "G"
| is the signal due to H~1 of X-glu~
cosyl units of substrate; & and P>
3 are signals due to o- and § -maltose

regpectively. Solvent D20, 100 Mcps,

internally referenced to tert-
| ! ] . butanol.
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Fig. 2. Time dependence of the H-1 signals peak intensity
(in per cent relative to one proton unit) in enzymatic hydro-
lisis of amylopectin by barley f -amylase.

1 - signal due to -anomer;2 —gignal due to & -anomer;

3 - gignals due to both anomers.

accumulation curve we may conclude +that this anomef is the
product P, of the h,ydrolisi‘s', and & -maltose is the product
of mutarotation. The curve 3 on Fig. 2; which is a sum of
curves 1 and 2, describes the total peak intensity increase
of the H-1 signals and illustrates the kinetics of hydrolisis
(P1 + P2). | '

The described approach can gserve as a general method
for determining the stereochemistry of enzymolysié,by carbo=-

hydrates.

This work has been performed in collaboration with
Dr. V.G.Sakharovsky from the Institute of Biochemistry
and Physiology of Microorganisms and Dr. I.V.Vikha and

Prof. A.Ya.Khorlin.

Sincerely yours,

Bl

Vliadimir Rvatrav
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Eidgendssische Technische Hochschule Ziirich CH-8008 Zlrich, July 12, 1872 fo

Laboratorium fiir Organische Chemie ) Universitatstrasse 6/8
‘ Tel. (01) 326211

Dr. E. Pretsch
H.-P. Meier

Dr. Barry Shapiro

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

Dear Professor Shapiro,

Sensitivity of qaC—FT spectrometers

There are still many chemists who have not realised that current
Fourier-Transform nmr spectrometers give good noise decoupled 13C—nmr
spectra after an accumulation time of only about one hour with samples
of 20-50 mg of even relatively complex organic compounds (molecular
weight <500). As we are working with 5 mm sample tubes (there are only
historical reasons for larger ones) we routinely run the 1H— and FT—13C~»
nmr spectra‘in the same solution. By reducing sample volumes to about
0.12-0.15 ml and using a vortex plug, we get a further improvement of
sensitivity by a factor of 2-3 (thus reducing accumulation time by a
factor of 4-9).

In connection with our work on ion seleofivity of antibiotics1 and
model compounds2 we also investigated ion-ligand interactions by 136 nmra.
In cooperation with Professor Prelog’s group we are now measuring the
spectra of different salts of the des—D-valyl-boromycin4 (Fig. 1, X=H) .
To demonstrate the available sensitivity we have run the spectrum of only
7 mg of boromycin itself (Fig. 1, X=D-valyl, molecular weight 879;43. The
spectrum shown in Fig. 2 was obtained during a week-end (272,200 pulses,
total averaging time 61 hours). Fig. 3 shows another example: the spectrum
of 2.5 mg of cholesterol dissolved in 0.12 ml CDClB. This spectrum was

also run during a week-end (294,541 pulses, 66 hours). In both cases we
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used a strong Filtering by exponential multiplieation.
Reduction of sample volume is also possible by the use of cylindrical'
micro-cells. For long-time averaging microcells are perhaps more con-

venient, because here one avoids problems with homogenity-distrubing

air bubbles.

These spectra were run on our four year old Bruker-Spectrospin HFX-10

spectrometer, which has been equipped for the last 10 months with an FT
unit B-SC-FFT-12.

Sincerely yours,

E. Pretsch H. P. Meier

1

W, E. Morf, W. Simon, Helv. Chim. Acta'éﬂ; 2683 (1971).
2 D. Amman, E. Pretsch, W. Simon, Tetrahedron Letters 1972, 2473.
M. Vasak, E. Pretsch, W. Simon, Helv. Chim. Acta 55, 1098 (1872).
4

J. D. Dunitz, D. M. Hawley, D. Miklos, D. N. J. White, Yu. Berlin,
R. Marusic, V. Prelog, Helv. Chim. Acta 54, 1708 (1971). ‘
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DEPARTMENT OF CHEMISTRY
THE UNIVERSITY
SOUTHAMPTON
SO9 BNH

TEL. 0703-69122
TELEX - 47661

24th July 1972

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

Texas, 77843,

U.S.A.

Dear Barry,
Magnetic anisotropy effects of - NO, and
. . 2
~ CHO in aromatic compounds

Some recent calculations we have made suggest that the - NO
and - CHO groups do not shield protons because of a magnetic
anisotropy effect to any appreciable extent. Considering the two
molecules

2

NO, ' ‘QQZ
e
Y/

\

T iy

x

there is a difference in the shielding of proton 8 of 0.77 ppm, which
has been attributed to a change in the effect of the magnetic anisotropy
of the NO. group, because in I the NO_ group is probably coplanar with
the ring %hilst in II it is probably perpendicular |1|. We have tried
to calculate the magnetic anisotropy of the NO, group using CNDO-2
wavefunctions, and find that the calculated shifts are negligable.
However, the calculation of the magnetic susceptibility could well be
considerably in error, hence this alone does not shed much light on

the origin of this shift difference. We have also explored the
possibility that the shift is produced by a change in the electron



density on hydrogen Plsls via the diamagnetic shielding term

- P1sls L :
3mc2 _<r'>1s

For CNDO-2 wavefunctions the magnitude of AcAdla on going from structure
I to IT is 1.04 ppm compared with the observed value of 0.77 ppm. This

suggests to us that one need not look further for the origin of this
shift difference.

A similar example is shown by the molecules

H~ 0 0=, 4 R ~c20%
Ny )ﬁ/ °
> oo OC

I (o) o (B V.

1~naphthaldehyde has been ascribed structure IIT (b) on the basis of
NMR evidence l2], whereas IV is probably as shown. Again proton 8 is
the sensitive indication of structure, and in l+-naphthaldehyde is
shifted 1.525 ppm to low field of the o proton in naphthalene whereas it
is - 0495 in 2-hydroxy—-l-naphthaldehyde. Calculated shifts produced by
the magnetic anisotropy of the — CHO group again are negligable whereas
0,912 predicts shifts from naphthalene of - 0.128 for III (a)

-71.048 for III (b) and - 0.036 ppm for IV. On this basis we assign
structure III (b) to l-naphthaldehyde and IV to the hydroxy derivative.

In conclusion we suggest that perhaps too much reliance has been
put on the magnetic anisotropy effect, and that changes in ¢,.“*? are more
reliably calculated and in some cases at least account satisgactorily
for the observed shifts. We plan to test this hypothesis on some other

molecules where magnetic anisotropy has been used to explain shift
differences. : '

References :
1. P. R. Wells Aust. J. Chem. 17, 967 (1964)
2. W. B. Smith, D. L. Deavenport and A. M. Ihrig
J. Amer. Chem. Soc., 94, 1959 (1972).

Best wishes,

t:T;;\ G;nA5L6u¥/

J. W. Emsley, J. C. Lindon and S. R. Salman
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CHEMICAL CENTER
PHYSICAL CHEMISTRY 2
19 July, 1972

Dr. Bernard L. Shapiro
Department of Chemistry

Texas A and M University
College Station, Texas 77843

THE KETO-ENOL EQUILIBRIUM CONSTANT FOR
ACETYLACETONE: DETERMINATION IN THE GAS PHASE

Dear Barry:

The keto-enol tautomerism of B-dicarbonyl compounds has been the
subject of numerous studies (1). High accuracy gas phase values

for the equilibrium constant, the importance of which has recently
been emphasized (1), are, however, lacking. We have therefore begun
gas phase studies and here wish to report our preliminary results
for acetylacetone (%).

The gas phase 1H—nmr spectrum of % was obtained at 115°; the
chemical shifts are seen to differ little from those observed in
the liquid phase (2) and assignments are made accordingly (see the

Figure). From electronic integration of the signals appearing at

6§ ca. 3.3 (keto methylene) and ca. 5.3 (enol methine), the enol:keto
ratio has been determined to be 75:25. This corresponds to a value
for AG115 of 0.85 kcal/mol. '

Prev1ous gas phase determinations of the enol:keto ratio for % (at
ca. 100°) by infra red (3) and electron diffraction (u) spectroscopy
Ted to values of 90:10 and 66: 34, respectively.

Studies to determine the temperature dependence of the equlllbrlum'
constant for [ and related systems are now in progress.

We would now like to take the opportunity to be among those to

second E. Lustig's nomenclatural suggections for nmr spectroscopy
(TAMUNMR, lgé, 47 (1972)); we shall henceforth watch cur language.

Yours sincerely,

B %A Bwcece Fosres

Bill Egan, Sture Forsén

THE LUND INSTITUTE OF TECHNOLOGY

f.OB. 740 GOODS PHONE CABLE
%-220 07 LUND 7 "GETINGEVAGEN 60 046-12 4600 CHEMCENTIR
SWIEDEN-: : LUND ¢ SWIDIN



Dr‘.

(1),

(2)
(3)

(4
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Bernard L. Shapiro 19 July, 1972

For a recent review, see S. Forsén, in "The Chemistry of the

Carbonyl Group," vol 2, J. Zabicky, Ed., Interscience Publishers,
New York, 1970, p 157. :

L. W. Reeves, Can. J. Chemn., 35, 1351 (1966).

E. Funck and R. Mecke, in "Hydrogen Bonding," D. Hadzi, Ed.,
Pergamon Press, London, 1959, p u433.

A. H. Lowrey, C. George, P. D'Antonio, and J. Karle, J. Amer.
Chem. Soc., 93, 6399 (1871).
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EIDG. TECHNISCHE HOCHSCHULE 8006 Ziirich,
: ZURICH ' Universitatstrasse 22 1=1T=1972

Telefon 01 3262 11
Laboratorium

fiir Physikalische Chemie

Switzerland

Professor B. L. Shapiro
Department of Chemistry
Texas A+M Univérsity
College Station

Texas 77843

Dear Barry,

Would you please enter the following announcement into the
TAMU NMR Newsletter:

POSTDOCTORAL POSITION AVAILABLE

We have an opening for a postdoctoral fellow for the
academic year 1972/73 in our NMR rgsearch group in the labora-
tory for physical chemistry at the ETH. The fellowship may be
started at any time after 1 October 1972 and pays a salary of

approximately Swiss Francs 30'000.- per year.

Our current research interests concern the development
and application of pulse techniques for the investigation of

liquids and solids, including high-resolution studies in solids.

The position is not burdened with any teaching or with
routine NMR applications. The applicant should have practical
NMR experience combined with a sound theoretical background.
Some electronic skill would be very desirable.

Applications with resumé and references should be

sent directly to me at the earliest convenience.

Sincerely yours,

A,

Prof. Richard R. Ernst
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NICOLET OFFERS

improved
sensitivity for your
A-60,1-60, or
HA-100 NMR
spectrometer

A moveable intensified dot on the CRT display permits
accurate Identification of peak location and intensity
which are read out on the CRT as decimal numbers.

The Nicolet 1070 signal averaging system offers enhancement of
spectral signal-to-noise ratio permitting analysis of smaller or more
dilute samples. Pushbutton- baseline correction and integration of

the averaged spectrum are especially useful built-in data reduction
features. Spectra shown are 1% ethyl benzene, 250 second sweep
time, 60 MHz, from a Varian A-60D spectrometer.

OTHER 1070 SYSTEM FEATURES

1K or 4K data points with 18-bit word length.

adjustable pre-filtering for more efficient signal-
to-noise improvement.

continuous display permits viewing .of entire
memory contents during- measurements even at

slow sweep speeds.

sweep ramp output with field stabilization for
A-60/T-60 operation.

additive or subtractive transfer (with selectable
weighting) of data between halves and quarters
of memory (for comparing spectra and subtracting
solvent or impurity peaks).

non-rising baseline eliminates display ‘‘flop-
overs.”

Sales and Service: In Canada by Ahearn & Soper, Ltd., Toronto, Montreal, Vancouver, and Ottawa . .

built-in integration, baseline correction and rior-
malization (standard), differentiation and digital
smoothing (optional)..

direct, hard-wire interfacing to a general purpose
computer for data reduction operations such as
nmr simulation routines, fast Fourier transforms,
point-set ratio and ratio-of-areas computations.

data output to oscilloscope, your plotter, teletype
or computer-compatible magnetic tape.

Write or call collect for details on how your spectrometer
could benefit from the addition of a Nicolet 1070 system.

NICOLET INSTRUMENT CDHPDRATI[]N

INC

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

. In Europe by Nicolet

Instrument, GmbH, 6000 Frankfurt am Main, Eschersheimer, Lanstr. 34, West Germany 0611/551883, Telex: 841-416169.

Represented by Techmation in Amsterdam, Brussels, London and Paris . .

. In Japan by Nisso Koheki Company Ltd., Tokyo.

S—

i
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Princeton University DEPARTMENT OF CHEMISTRY

PRINCETON, NEW JERSEY 08540

July 24, 1972

Professor B. L. Shapiro
Department of Chemistry

Texas A and M University
College Station, Texas  TT843

Title: NMR Temperature Measurement

Dear Professor Shapiro:

We have developed a rather simple system for deftermining temperature
within an NMR tube which we feel might interest readers. The system does not
require access to the sample tube and, after proper calibration, is precise
and accurate to + 1°C from -160°C to -100°C and * 0.5°C from -100°C to 0°C.
While we were primarily interested in measuring temperatures from 0°C to -160°C
and did not exhaustively check out the system above 0°C; those checks which
we did make indicate that the system should perform satisfactorily up to 180°C..
This system should prove to be of use when measuring below -100°C or in variable
temperature studies of nuclei having no temperature dependent shift.

A. Temperature Readout Section

In order to place a thermocouple into the exchange gas stream, we built
our own heater-sensor unit; a modification of the basic Varian design.

A six bore Mullite tube, threaded to serve as a bobbin for winding the
heater wire, served as a guide for the heater return wire, the platinum resistance
sensor and the copper-constantan thermocouple wires. The thermocouple wires
were passed through the platinum resistance sensor and cemented in place at the
intersections of the Mica spacers; adjusting the length above the sensor so
that on final placement into the probe insert, the junction bead would be approximately
5mm from the bottom of the sample tube. The thermocouple wires lead through
the mullite tube and out of the probe by way of an insulating clamp set in a

machined out portion of the probe body. The heater and sensor wires pass out
from the probe in the normal fashion.
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This thermocouple, used in conjunction with a high input impedance
digital millovolt meter and 0°C compensation device, enable us to measure
the temperature at that point in the probe insert. A slight modification
of a commercially available ice point device permits us to use the unit to
compensate for the temperature gradient between the thermocouple junction .
and the interior of the NMR tube and for any fixed thermal errors in the
systen.

: The readout unit was calibrated against a copper constantan thermocouple
designed to be placed inside spinning EMR tube. 2-Methyl butane was used
as the solvent below -100°C; above -100° checks were made against the
methanol shift.

B. Calibration Thermocouple Unit

The copper constantan thermocouple wire was encased in a 12" length

of 0.0625" OD 2 alumina thermocouple sheath leaving the headed junction

exposed. A standard Varian variable temperature pressure cap &g used as

the support for the sheath which passed through a 0.0635 0.D. hold bored _

in the pressure adjusted screw. The head of the adjustment screw was counter-
- bored and threaded to receive a gland nut and an "o" ring which held the

sheath in place and provided a pressure seal. The rigidity of the thermocouple

sheath coupled with careful boring of the adjustment screw will enable one to

spin the sample with no difficulty. EMF measurements at this junction were

made with a bridge potentiometer against an ice point both of the usual design.

Beaded junction thermocouples 0.0005" in diameter were used in both
devices to provide rapid response time and minimize any effect of heat transfer
to the ambient via the leads.

While flow rate was somewhat critical the accuracy obtained with the
rotameter settings was sufficient to maintain calibration.

We hope this Will be of use to other readers.

Please accept this as a credit to Professor Kurt Mislow's account.

Sincerely yo%?s,
gf‘/gf/l__
E. Miller

EM:nec

1. Baker, H. Dean and Ryder, E. A., Temperature Measutement in Enginéering,
Vol. I, 60 pp, J. Wiley, New York, 1961

(1)
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niversitit Regensburg 8400 REGENSBURG, July 25, 1972
FACHBEREICH CHEMIE UniversitétsstraBe 31 —_ Postfach

Telefon (0941) 9431 945-27186
Bernd Kolb, Albrecht Mannschreck M/S

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

Non~Planar Butadienes

Dear Professor Shapiro,

1.2.5.4—Tetrachloro—1.4-dibenzyl—butédiene 1) (ig)-in decalin

shows an AB spectrum (Jf, = 3.97, dg = 3.76, J,p = 15 Hz) for the
methylene protons at 5900 which coalesces at TC = +75OC. This
means that Ja must be non-planar, i.e. chiral, in its ground-
state and that the free enthalpy of activation for the intercon-
version of diastereotopic protons, i.e. of enantiomers R-] and

’ 8—1, isl}Gé = 17.6 kcal/mole. One of these,enantibmers~is showi
in formula ], The molecul=z has a choice between two planar tran-
sition states of interconversion: s-trans (formula g) and s—cis.»
The non-bonded interaction between the chlorine atoms in the 1-
and 4-positions should make the s—cis transition state less favo-
rable (see diagram of free enthalpy G versus torsional angle o).
This means that essentially a partial rotation about the central
c2-c? vond occurs. _ ‘ Cl \

cl. ¢l al C'—R"

. \ /
CA_ 3. ~2 ;_‘/%.
7R R | 4//C N4

R'—¢” o R ¢ el
Vool N~
Cl | | - ClL

l r | ’ 7£
R 34 Solvent I‘c AGC
: ' (°c) (kcal/mole)
12 CHAHB—C6H5 CHAHB_C6H5 deoalin +75 17.6+0.3
1o CHAHB—C6H5 H acetone-d; | - 7 13.140.3
. >
1¢ | siMe™Me-c_n_ | sile'Me®-C.H: | acetone-a, |+12 15.640.3



o B &

The barrier to rotation is lower in butadiene Jlb compared to
lg, becausé the chlorine atom in the 3%-position of transition
state 2 is not buttressed by a benzyl group in 4-position. (Butt-
ressing effects 2) in 2 are symbolized by arrows.) There are
several possible reasons for the lowllGé -value in Jg¢; comments
are welcome. As expected, replacement of chlorine by bromine or
iodine atoms at the 2- and %-positions raises the barrier. '

These results were obtained in collaboration with G.Kdbrich,
R.A.Misra, G.Rissmann, M.Résner, and. W.Zindorff ).

At our new location we are now starting 4BC-FT work on en-

amines 4>, hydrazones 4>, and toluenes 5>.

Sincerely yours,

%M{ M M«fdif' M

Bernd Kolb Albrecht Mannschreck

1) G.Kdbrich and W.Drischel, Tetrahedron 22, 2621 (1966).

2) F.H.Westheimer in M.S.Newman (ed.), Steric Effects in Organic
| Chemistry, Wiley, New York 1956.

%) Cf.G.Kobrich, A.Mannschreck, R.A.Misra, G. Rlssmann, M. Rosner

and W.Ziundorff, Chem.Ber., in print.

4) Cf. A.Mannschreck and B.Kolb, Chem.Ber. 105, 696 (1972).

5) Cf. R.Price, G.Schilling, L.Ernst, and A.Mannschreck, Tetra-
 hedron Letters 1972, 1689. |
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varian AG / Steinhauserstrasse / 6300 Zug / Switzerland / Tel. (042) 232575 / Telex 78841
Zug, July 31, 1972

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

Suggested title: Determination of relative signs of spin-spin coupling
constants by continuous-wave off-resonance decoupling

" Dear Professor Shapiro,

The problem of relating the signs of spin-spin coupling constants Jox
- where X stands for a spin 1/2 nucleus other than the proton or 13C -
to their proton analogs JxXp, has been tackled so far mostly by tick-
ling of the 13C transitions while observing 13C satellites in the proton
spectrum. This technique is often hampered by the impossibility of
observing the satellite lines due to overlap with the two orders of ‘
magnitude stronger signals of the 12C isotopomers. A much more con-
venient method has become possible with the advent of 13C Fourier
transform techniques combined with coherent proton decoupling. Proton
irradiation off-resonance has the effect of reducing the splittings due
to direct C-H coupling. The relationship is given by the following
equation 1 : ' : :

r _ Jcyg - Of ,
JCH 4 rJHZ/qu (1)

The expréssions in {1) are defined as follows :

JoHg : direct 13CH coupling constant
JéH : reduced splitting
Af : decoupler offset from exact resonance in Hz

TH2/2% : decoupler power ‘level in Hz
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If the carbon under consideration is further coupled to a nucleus such
as 197, 31lP etc., two reduced multiplets, of which one shows a wider
spacing, will be observed 2. The latter depends on

(i) the decoupler frequency with respect to the particular
proton resonance

(ii) the sign of the coupling constant JCcx relative to Jxp.

In order to demonstrate the method we have selected a simple compound,
methyldimethylphosphonate where two types of carbons are coupled to
phosphorus (1Jpc = 142.0% 0,5 Hz, 2Jpc = 6.210.2 Hz). Fig. 1 shows
the undecoupled 13C Fourier transform spectrum obtained from an 80%
solution in DMSO on our XL-100-15, equipped with 620f/16k Fourier
transform accessory. The 2500 Hz spectrum is the result of an over-
night run (50k-transients). In the spectrum of Fig. 2, which required
only 150 transients, the decoupler frequency was centered at -4 ppm
from TMS. In the expansion of the multiplet centered at 18 ppm down-
field TMS it can clearly be seen that the reduced quartet at high field
is more widely spaced, indicating that 1Jpc and 2J have opposite

signs as originally obtained by spin tickling of the 3C satellites in the
proton spectrum 3.

Because of the larger offset of the decoupler frequency from exact
resonance and the smaller coupling constant 2Jpc, the two reduced
quartets of the methoxyl carbons partly overlap, however, it is still

possible to derive the relative signs of 2JPC and SJPH: which are again
opposite.

Thus with one single experiment (total time: 4 minutes) the relatlve 51gns
of two pairs of coupling constants could be determined.

References:

1 R.R.Ernst, J.Chem.Phys. 45, 3845 (1966)
2 H.J.Jakobsen, T.Bundgaard & R.S.Hansen, Mol.Phys. 23, (1972)
3 W. McFarlane, Proc.Roy.Soc. A 306, 185 (1968)

Sincerely,
VARIA 7 Research Laboratory

L)

Dr. F.W. Wehrli
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Fig. 1 Undecoupled'lSC FT spectrum of methyldimethylphosphonate (50,000 transients)



Fig. 2 Off-resonance CW decoupled 13C FT spectrum of methyldimethylphosphonate with
proton irradiation at -4 ppm from TMS (150 transients). The upper trace is an
expanded readout of the high field portion. '
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FACULTE DES ‘SCIENCES DE MARSEILLE - SAINT-JEROME
13 - MARSEILLE (13F)
TEL.: 50-31-61

DEPARTEMENT DE CHIMIE ORGANIQUE July 27, 1972.
LABORATOIRE DES ORGANOMETALLIQUES '
PROFESSEUR J. C. MAIRE ’

Professor B.L. SHAPIRO
.Departement of Chemistry
Texas A and M University
College Station, Texas 77843.

1L5N shifts in the three trimethylsilylnitrobenzene—lSN isomers

Dear Professor Shapiro,

14 Thank you for your blue letter. Previously, we have ¢ amined
N chemical shifts (1) of the three trimethylsilylnitrobenzene-~ N isomers
in collaboration with Professor WITANOWSKY (Polish Academy of Sciences,

Warszawa) . : :
) 1y The results were consistent with the trend previously reported
in the N shifts of nitroalkanes (2) , where the electron-withdrawing
effect resulted in an upfield shift of the nitro—resigance. L

' Recently, we have extended our study t015 N chemical shifts
of the three isomeric nitrophenyltrimethylsilanes N . : : :

A Varian DFS-60 spectrometer was used (the spectra were recor-.
ded by J.W.) and the measurements were made upon deuteriochloroform solu-
tions with respect to external 12 M aqueous tetramethylammonium chloride
solution, which givesa peak 330.6 ppm upfield from aqueous nitric acid solu-
tion:.The shifts in ppm from tetramethylammonium chloride, with downfield
shifts taken to be positive, are shown in Table 1 -

TABLE 1 .
. . a
Compounds $§ §
15, | Loy
0-NO 5C H, -SilMe, . +331.8 f0.18 +330 + 1
m-NOZCOH!-SiMe] +327.3 +0.16 +328 ¥ 1
p-No5CH! -SiMe] - £327.0 ¥0.16 , +325 ¥ 1

a Originally measured relative to dimethylformamide, but reported with
respect to nitromethane (276 ppm to lower field); we find that the chemical
shift of neat nitromethane is +336.7 ppm relative to external 12 M aqueous
tetramethylammonium chloride solution.
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15 I is apparent from the data in Table 1 that the trends observed
fgr "N and " N shifts are comparable within the experimental error of the
N shifts. With each, the NO,-resonance for the ortho position occurred to
igwest field, and for the para poeition to highest field. The difference in
N ghlfts between the meta and para isomers is smaller than the difference
in N shifts, but the trend is the same.

In conclusion, we are inclined to think that the SiMe, group may
act as a feeble w-electron-withdrawing group by using its 3d—orbi%als for
conjugation with the phenyl ring.

Please credit this contribution to the accounts of J.C. MAIRE
and J.D. ROBERTS.

Yours sincerely.

Y. LIMOUZIN J.C. MAIRE J.D. ROBERTS J. WARREN

this laboratory California Institute

(/D%?hm;y? .

(1) Y. VIGNOLLET, J.C. MAIRE , M. WITANOWSKY, Chem.Com., 1968, 1187.
(2) M. WITANOWSKY, T. URBANSKI, L. STEFANIAK, J.Amer.Chem.Soc., 1964, 86, 2569
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KEMISK INSTITUT

AARHUS UNIVERSITET

LABORATORIET FOR ORGANISK KEMI : 8000 Arhus C, den August 3, 1972
POUL ERIK HANSEN" Telefon (06) 124633 PEH/EL i

Professor B, L, Shapiro
Department of Chemistry
Texas A & M University
COLLEGE STATION, Texas 77843
UsA

HOUSEMATID: A ten spin computer programme including symmetry

Dear Professor Shapiro,

I want to describe briefly some of the ideas used . in
a computer programme designed to simulate NMR spectra of
spin systems with D2, Co+, and Cop symmetry, containing up
to 10 spins. The programme can also be used on systems with
Co symmetry and it can be extended to cope with systems of
Doy, symmetry. '

The symmetrized spin functions are generated from fhe
usual basic product spin functions using the formula:

y _
Va = T]szcpyppw
giving
vy '
qJa - n(c1ym1a + C2y'(p2a + C3y(p3a + Chymha)
in the D, case, where Wg are the symmetrized spin functions,

Pi., the basic product functions, Copy the group character,
P the permutation operator, and T a normalizing factor.

To sort out all different symmetrized spin functions
with same total magnetic quantum number and same symmetry,
all the generated functions are compared and all duplicates
discarded. This comparison is facilitated by three facts:

1) @ig = Pogq if N=1 spins are identical, N being
the total number of spins.

2) The symmetrized functions generated from two
different product functions are identical only
if the sum of the spin quantum numbers within
corresponding equivalent set of spins are equal
for the two product functions.

3) If Qi5 = Qyp» then the two symmetrized wave func-
" tioms §3% and Uy, are identical,



This follows from the projection opefator giving
all the product functions within one equivalent set.

The symmetrized functions need only to be generated
from the_ product functions in the total symmetrical case
as the wz for the other symmetry classes have the same
Pi,'8, but different C

The dlagonal matrlx elements in the Hamlltonlan ma-
trix are calculated according to Wilson?

(W¥ || w¥), = E%T §C1j (¢1 || @j)

A time analysis showed that the most time-consuming oper-
ation in the programme is the diagonalization of the Ha-
miltonian matrix. Two diagonalization methods have there-
fore been tested, the Jacobi method (taken from Laocoon
III) and the Householder method (version written by Bob
Davidson, Princeton Un1vers1ty) The test showed that the
Householder method was about twice as fast as the Jacobi
method and that almost identical results were obtained.
The data output is stored on a file and subsequently plot-
ted. using a Lorentzian line shape.

The programme is written in Fortran extended (CDC
6400). Maximum matrix size to be used 66 x 66. Computing
time 950 sec.

Anybody interested in a copy should just send me a
note.

Please credit this contribution to the subscription
of this institute.

Sincerely yours,

;2;%4/Zgu%2i%é£aL—~

Poul Erik Hansen

(1) E.Bright Wilson,Jr., J.Chem-Phys. 27 (1957) p.60.

167-43



167-44

b ——§
TRANSFORM TECHNOLOGY |NG

3280 ROSS ROAD = PALOALTO, CALIFORNIA 94303 w PHONE (415) 969-2076

4

August 3, 1972

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

—~

Change of Address; Carbon-13 Structure Coding System

Dear Barry,

To make it oificial for the TAMUNMR Newsletter files, please let me
repor® my recent move from Varian %o Transform Technology, Inc.

As my first contrihution from TTL, I would like to present 'a structure

coding svstem which}g?s adapted from the proiron NMR coding system™, and
devised Ffor wsse in *°C HMR spectra coding. Bill uankowsku of Varian, and

T have used this system in assigping a collection of 500 L3¢ wmm spectraz.
»ling conventicns follow those used in he proton system. Special methods
msed Ffor compounds containing a carbon-sulfur doudle bond which are ‘ ’ N
as 9-thio-~ groups, and socyanate groups which are coded as 9-M groups.

-

’

.Best wishes,

Koy

LeRoy F. Johnson

~ b

1. HriR Spectra Catalos, Varian, 1963, -

i~

. Mley-Interscience, ciyca Senit., 1072,
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Carbon-13 Structural Coding System

MAIN GROUPS

CH;—R, : - A3
* R“
CHz""R1,2 10.
CH_R1'2'3 - R4 R2
C—Ry,2,3,4 - .
", [
R R X
Cc=C
/ N\
R, Ry
12. [
R S/
\ .
\
/C=NH3
R, 13, |
O/
R,*CE=CR,
; 14, il ll
R —CN : 'i‘ _
R, H
0=C/
N\ © 15, Misc. aromatic
Ry
SUB GROUPS
0
]
—CH3 J. -—C - R. ~—N02
——CH2-—R1 (l)l S —8s -
—CH~R, 5 K. —C—0- T —Cc=cCc—
' L. —C =
—C—'Ht"z'a. ; U —CN
_ , M. —N= '
—C] V. - Phenyl
| .
—F N —N— w Misc. aromatic
—8r 0] Q= or=+0 X. P
P. —QH -
—H o Y. Si

—1 Q  —0—C— Z. Misc. atom
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ISTITUTO DI CHIMICA INDUSTRIALE

UNIVERSITA DEGLI STUDI

CITTA UNIVERSITARIA - VIALE A. DORIA - TEL. 336287

Re:

95125 - CATANIA

Dear Professor BERNARD L,SHAPIRO
Department of Chemistry
Texas A & M University

‘College Station

Texas 77843
U.S .A.

Determination of the molecular geometry of Eu(fod)3

complexes with Amides and Diamides, by GeMontaudo and PeFinocchiaro

Paramagnetic shifts, induced in the nmr spectra of some amides and
diamides by Eu(fod).,, have been used to assign configurational isomers
in these compounds, The observed Eu induced shifts agree well with
values calculated on the basis that their origin is of peseudocontact
nature, and have been used to determine the molecular geometries of
the corresponding Eu(fod) ,~amide complexes,

Remarkably, all the structures could be fitted by the same
pseudocontact constant (equation 1, K=1,200 + 100), Eu-O distance
(3.0 A), and average Eu-0-C angle (120°),

Mo, = & @B cos” Y -1) 2 (1)

The spatial location of the Eu ion in the complexes seems always
to correspond with an orientation of amide molecule which has minimal
intramolecular steric interaction with the other ligands. Consequently,

the Eu-0-C-N dihedral angle varies appreciably in the amides studied
(50°-90°),

We are going to submit these results in a paper to J.Orge.Chem,
Prepints will be available fretty soon on request,

Sincerely,

Giorgio Montaudo

é;k A LL
/

/




SPEGIAL OFFER on
NMR Solvents & Tubes

BUDGET PROBLEMS? We have the solution! Examine our special offer on the basic NMR sol-
vents, tubes and shifts. You can not afford to pass it up. Take advantage of our low prices

and place your order before October 31, 1972, the deadline. If you wish you may specify lat-
er delivery date, but order now!

OFFER NO. 101 1In this offer we give QUANTITIES l0g 25g 50g 100g
you a choice of three basic solvents to- SOLVENT . 20tubes| 50tubes| 100tubes| 200tubes
gether with our No. 505 5mm Precision
NMR Sample Tubes*. We also have available | Acetone-d, 99.5%D $22.00 | $50.00 | $95.00 | $116.00
4mm tubes - please request our quote. DC1020 :

DMSO-d¢ 99.5%D | $22.00 | $50.00 {$95.00 |$116.00
Example: By ordering 50g of DMSO-dg and DC1120
100 tubes, all you pay is $ 95.00 Chloroform-d $30.00 | $58.00 |$ 91.00
DC1080 99.8%D

OFFER NO. 102 Acetone-d, 99.5%D, Catg. No. DC1020; 10g DMSO-dg 99.5%D, Catg. No. DC1120;
Chloroform-d 99.8%D, Catg. No. DC1080; plus 100 No. 505 Smm NMR Sample Tubes*..PRICE: $ 87.50

OFFER NO. 103 Acetone-dg 99.5%D, Catg. No. DC1020; 10g DMSO-dg 99.5%D, Catg. No. DC1120;
Chloroform-d 99.8%D, Catg. No. DC1080; plus 50 No. 407 4mm NMR Sample Tubes**, PRICE: § 87.50

When requesting solvents with 1% TMS, add letter "T'" to our catalog number. No extra charge.

COMPLETELY PRICE §

NEW DEUTERATED NMR SHIFT REAGENT 1g 5g 10g

AL 30 SDC1510  Eu(fod), 7.50| 25.00]| 45.00

NMR.. . wf oo DEUTERONS SDC1511D Eu(fod)zd, | 15.00| 50.00 | 90.00

SHIFT G A .. |8DC1515  Pr(fod); 7.50| 25.00| 45.00

33 Eu(fod) 3d39 99%D | spc1516D Pr(fod)d5o | 15.00( 50.00| 90.00

REAGENTS » Pr(fod)3d3y 98%D |SpC1520 Eu(thd)s 7.50| 25.00]| 45.00

SDC1525 Pr(thd), 7.50] 25.00| 45.00

tris (1,1,1,2,2,3,3-heptafluoro-7,7-dimethyl-

4,6-octanedione) Europium (III) and Pra- SDC1500SK-3 NMR-SHIFT REAGENTS KIT,containing
seodymium (III) lg of each of the six reagents ....... § 50.00

* No.505 Precision 7" long 5mm O.D. NMR Sample Tube developed for both, high and medium field
NMR spectrometers. This tube is precision straightened to hold axial deviation to close tol-
erance for spinning. Polished and specially treated 0.D., dimensioned for use in all standard
S>mm NMR spectrometers. Exhaustive tests have repeatedly proven that in all routine quality

control applications the results attained with this tube are comparable or better than those
with other competitive '"precision'' NMR tubes.

**No. 407 High precision thin wall, 7' long, 4mm O.D. NMR Sample Tube with 0.001" tolerance.
Axial deviation of the tube is maintained at 0.001".

PLEASE REQUEST OUR NEW BROCHURE NO. 17 GIVING FULL DETAILS ON SOLVENTS, SHIFTS, TUBES, AND
REFERENCE STANDARDS.

- NORELL CHEMICAL Co. Inc.

LANDISVILLE, NEW JERSEY 08326 Tel: 609-697-0020
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