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OKLAHOMA STATE UNIVERSITY - STILLWATER

Department of Chemistry 74074
FRontier 2.6211, Ext. 7215—7218 March 21, 1966

Dr. B. L. Shapiro

Illinols Instltute of Technology
Department of Chemlstry

Chicago, Illinois 60616

Dear Dr. Shapiro:

As our contribution to NMR Newsletter we present the
followlng results. The phosphorus ester (acyl phosphonate)
I gives an unusual spectrum at 60 Mc in that the methyl
resonances are spllit into a quartet. Apparently the rigld
geometry of the system 1is such to force the one methyl group

ch |
O P —0

éCH,Cb)

over the benzene ring, thereby maklng 1t nonequlvalent to
the other CHs. The chemlcal shift for L)CHs q) = k2 cps

and b)CHs(b) = 220 cps from TMS 1n carbon tetrachloride.

The coupling constants are JCHs( p) = 10.5 cps. In

a) or (
the corresponding ethyl derivative the CHz and CHs groups
are both split. We are examlning other systems to see 1f
hindered rotatlion 1s the cause of thls long range nonequl-

valence of alkyl groups.
Sincerely yours,

K. D. Berlln
Assoclate Professor
KDB:bbm
Short Title: Magnetic Nonequlvalence of' Alkyl Groups
in Hindered Acyl Phosphonates by Virtu
of Hindered Rotatlon. ,
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THE SCHOOL OF PHARMACY

UNIVERSITY OF LONDON

PHARMACEUTICAL CHEMISTRY
PROFESSOR W. B.WHALLEY
D.3c.,Ph.D,, FRILC,

29/39, BRUNSWICK SQUARE
LONDON, W.C.1.
TELEPHONE TERMINUS 7651/8

WBW/CLS 18th March 1966

Dear Dr. Shapiro,

The Conformation of a g-meml-cm

Thank you for your reminder that ouxr " subscription" is due., We
should like to tell you about an interesting case of conformational

definition we recently encountered, in connection with some work on
2-phenylcoumarones,

We vecently prepared compound (I; R =Me), The nem,r, spectrum
of (I; R = Me) includes signals at © 3.68 and 3435 (doublets, J 3 s,
one pair of meta aromatic protons in ring A), 6,05, 6.10, 6.13 and

CH
6.18 (sinolets, 4 x (Me, 12 protons), and 7.43 (singlet, = C.Me, 3
protons}, ‘“he signals associated with the aromatic protons of ring B
fall into fwo distinct rroups; (i) proton He which resonates at © 3.06
(doublet, 1/9 o/s) showing ortho splitting; (ii) the Hg and Hp protons
which appeaw ot « 2,7 as 2 strongly coupled miltiplet. The signals

associated with the Hy and Hy protons in (I; R = CHO) appear even
further downfield and give the spectrum shown,

/conteses.
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This allows definition of the conformation of 2-(3,4-dimethoxyphenyl)-
3-formyl-y. 6~ ~dimethoxycounarone as (I; R = CHO) rather than the
alternative in which ring B is rotated through 180° about the 1° A t-axis.

We hope to report interesting results upon some new topics shortly.

This work was carvried out in conJunct:Lon with Drs, D.W. Mathieson
and C.A. Anirudhan,

We look forward to remaining on the mailing list for your
valuable Newsletter,

Best wishes,

Yours sincerely,

Professor Bernard L, Shapiro,
Illinois Institute of Technology,
Chicago,

Illinois 60616,

U. S. A.
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UNIVERSITY OF FLORIDA
GAINESVILLE, 32803

| DEPARTMENT OF CHEMISTRY

March 22, 1966

Dr., B. L. Shapiro

Department of Chemistry

Il1linois Institute of Technology
Technology Center

Chicago, Illinois 60616

Dear Barry:

In order to remew our subscription to IITNMRN, I
should like to mention some operating details and system
modifications which have proved useful with our Varian DP-60
spectrometer system,

(1) Treatment of recirculated cooling water. Con-
tamination of the cooling water and partial blockage of the
magnet coils afforded a serious problem until we began using
our present treatment, recommended to us by the local micro-
wave tube manufacturing plant of the Sperry Company. To the
water in the tank is added a small amount (approximately
10 ppm) of Nalco 353, and the pH is then adjusted with mor-
pholine to the range 9.0 - 9.,5. During a peried of about 18
months we have observed no rise in magnet tempersture or
reduction in flow rate of water,

{2) Modification of the slow-sweep unit., We have
added a fourth sweep-rate multiplier positiom, "Super-Fast."
This is a great aid in fluorine work, and has also enabled us
to discard the precession field scanning unit for wide-line
work, At least in the range of line widths we are concerned
with, up to 20,000 cycles, the slow-sweep unit is quite adequate
and, of course, much more reproducible.

(3) Replacement of the variable autotrsnsformer in
the V21008 Power EEE Yo veral years ago, the original trans-
ormer burned out both brushes and armature. We happened to have
a surplus autotransformer of 9.7 KVA capacity with a motor drive
[
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Dr. B. L. Shapiro -2- March 22, 1966

attached. Since this unit was too large to mount inside the
cabinet, we built a metal case to protect the terminals on it
and placed it on top of the power supply cabinet, in space
which serves no other useful function, We also added a volt-
meter on the front of the case to monitor the transformer
output. This serves the same purpose as the scale formerly
attached to the transformer handle: the rise in operating
voltage of the 304TL's can be followed as the tubes age. At
the same time, we can observe fluctuations in line voltage
which are occasionally troublesome, Location of the trans-
former outside the cabinet reduces the demand on the cooling
fan within the power supply, which is also an advantage.

(4) Modification of the probe, It is frequently
necessary for us to change frequency from 56.4 to 60.0 mc, or
vice versa, To retune the probe in its original form is very
convenient, and, while we have two probes, it is preferable
to keep one in the high-sensitivity configuration and the
other in the variable temperature configuration. Accordingly,
we have moved the receiver coil tuning condenser to a small
cylindrical housing in front of the probe, where it can be
adjusted without disassembling the entire probe. At the same
time, we have two r.f. units, one kept at each of the frequencies,
and thus we can change between H and F within a few minutes.

Some of these ideas have been suggested before by
others, but perhaps not all of your current readers have seen
them. If anyone desires more detailed information, we should
be happy to supply details.

Cordially yours,

\\):>c1SUluxn_/)<S
Wallace S. Brey%

Professor of Chemistry
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College _n/ Pharmacy . Department of Chemistry
UNIVIERSITY OF ILLINOIS AT TEN MHDICAL CHNTER, CHICAGO

833 South Wood Street . Chicago, [llinots 60612 . Telephone 663-7245
March 25, 1966

Professor B. L. Shapiro
Department of Chemistry
Illinoils Institute of Technology
Chicago, Illinois 60616

Re: Solvent Dependence of c1i-g and c13-F Coupling Constants
Dear Barry:

I spent last summer at Argonne Natilonal Laboratory working with
Steve Danyluk on solvent effects in NMR. Some of the findings
which are belng sorted out for publication might be of interest
to the Newsletter readers.

We studied the solvent dependence of the directly-bonded cid.g
and C13-F19 coupling constants in cis and trans 1,2-dichloro-
fluoroethylene 1n a variety of polar and non-polar solvents.

The sgectra for the two 1somers are of the simple AX type and
the C13-H and ¢13-F19 coupling constants are obtained directly
from the satellite lines in the proton and fluorine spectra
respectively. A summary of the parameters is given in Table I
(cis isomer¥ and Table II (trans isomer). All of the chemical
shifts and observable coupling constants show a strong solvent
dependence®; Tables and II. A slight concentration dependence
was also noted for H, @p and J013—H3 however, the changes were
much less than those observed in different solvents.

*A_strong solvent dependence was also noted for the C12=C-H and
cli=c-F coupling constants.

Table I; Solvent Dependence of Chemical Shifts and Coupling
Constants for Cis 1,2—'dichlorofluoroethylened

8 a,b a , ¢C

Solvent H JC13-H @p Jcl3_F19

c.p.s. ¢.p.s. c.p.s. c.p.s.
cyclohexane 362.0 195.6 4763 300.0
benzene 323, 4 198.0 - -
carbon disulfide 369.8 195.5 4675 300.0
isopropyl ether 389.4 199.6 _— i
chloroform 372.9 199.6 yrhe | 300.,0
acetone 405.5 199.6 -= ==
acetonitrile 390.4 198.0 4798 298.6
N, N-dimethylformamide 4oi 4 202.5 kgoT 297.0

dimethylsulfoxide 4og.8 201.0 4167 298.0
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Table II; Solvent Dependence of Chemical Shifts and Coupling
Constants for trans 1,2-dichlorof1uoroe’chy1ened

1)
Sol it H J J
olven 15 gp o13_519

c.p.s. c.p.S. c.p.s. c.p.s.
cyclohexane 325.2 201.7 4501 306.9
benzene 286.3 204.0 - -
carbon disulfide 333.6 201.8 RINGYS) 306.6
isopropyl ether » 352,6 205.2 - -
chloroform 336,2 203%.8 4hoy 306.2
acetone 277.3 205.9 - —-—
acetonitrile 355.7 204,5 4558 Z04.5
N,N-dimethylformamide 390.7 208.6 4565 302.9
dimethyl sulfoxide 394 .7 207.1 4518 304,2
a

The proton chemical shifts are accurate to + 0.2 c.p.s. and
coupling constants to + 0.1 c.p.s.

The fluorine chemical shifts and coupling constants are
accurate to + 1.0 c.p.s. and + 0.5 c.p.s. respectively.

Proton chemical shifts are for 1% solutions and are relative
to internal T.M.S.

Fluorine chemical shifts are for 50% solutions and are given
relative to external ClBCF.

d Spectra were measured at room temperature 25 + 2° ¢ using
Varian DA-60 and A56-60 spectrometers. The sweep ranges were
carefully calibrated several times.

The proton and fluorine chemilcal shifts for both isomers show a
marked decrease in solvents of higher dielectric constant. 1In
contrast the CL13-H coupling constants increase in magnitude while
the C13-F19 coupling constants decrease in the more polar solvents,
Both the proton and fluorine chemical shifts vary linearly”™ with
the respective Jcl3—H and Jcl3—Fl9 coupling constants 1n different

solvents., A linear correlation is also noted between the
directly-bonded couplings and Jy.p over the same range of solvents.

These observations indicate that the medium effect acts to change
the shieldings and coupling constants by a similar mechanism.

Since the chemical shifts follow the trend expected if the reaction
fleld of the solvent is the dominant influence it follows that the
changes in coupllng constants are also largely due to thils effect.

#**The pronounced high field shift in benzene is due to the
anisotroplc diamagnetic susceptibllity of the solvent molecules.



91-8

Professor B. L. Shapiro -3- March 25, 1966

The solvent-induced changes in magnitude of J013—H and Jcl3-F19

can be rationalized in terms of the MO theory of Pople and_Santry
for directly-bonded coupling constants. Considering the Cl3-H
coupling constant, an lncrease in the magnilitude of the reactilon
fleld acting in the region of the C-H bond wlll tend to increase
the & character# of the C-hybrid bonding orbital and hence will
lead to a more positive value for J013 H; 1f the sign of J013 -

is positive then J013—H wlll increase in more polar solvents as

1s observed. For the 013—F19 couplling, the reaction fileld
acting 1n the reglon of the C-F bond will tend to draw the bonding
electrons closer to the F Atom. _The_ increased polarity of the
bond results 1n a trend of the C -Fi9 coupling constant to more
positive values; since the sign of J013—F19 is most 1likely negatilve

the observed coupling constant decreases 1n magnitude.

The present results show the possibllity of determlning the signs
of directly-bonded coupling constants from thelr solvent dependence
without recourse to double resonance techniques. A similar
suggestion was made recently by S. L. Smith and R. H. Cox (J. Mol.
Spectroscopy 16, 216 [1965]) in connection wilth the solvent
dependence of the geminal and vicinal couplings 1n styrene oxide.
The usefulness of solvent effects for sign determination is
limited, however, to simple systems in which solute-solute and
solute-solvent interactions are easily characterized.

£ Electrostatlc repulsion between the bonding electron and the
negatively charged reaction field will force the electron
closer to the C atom. cf. D. F. Evans, J. Chem. Soc. 5575
(1963) .

Sincerely yours,

Charles L. Bell
Assoclate Professor of Chemistry

(with Steven S. Danyluk)

CLB: jf
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Greenford - Middlesex

TELEPHONE: BYRON 3434 TELEGRAMS: Glaxothe, London, Telex ~ CODE: New Standard, Bentleys

2nd March, 1966.
R B

Professor B.L. Shapiro,

Illinois Institute of Technology,
Chicago,

Illinois 60blo.

Dear Professor sShapiro,

é9(11)3§peroidal 20R-Sapogenins

We have followed our study of the p.m.r. spectra of
11-oxo-steroids (J. Chem. Soc., 1965, 7328) by an examination
of the effect of a 9(1l)~ethylenic linkage on the p.m.r. spectra
of a series of steroidal 25R-sapogenins.

AcO

AcO .
(1) H (1)

The l2-proton peaks for tigogenin (I; R = H) and
9-dehydrotigogenin acetates (II; R = H), which are hidden under
the general methylene envelope, are displaced downfield and are
readily identified when a l2-substituent is introduced. A
comparison of the CDCl, spectra of (I; R = w-Ac) and (I; R = B-Ac)
shows that the 128-proton (equatorial) absorbs at lower magnetic
field (T 5.08) than does the l2e«c-proton (axial) (Y 9.45).
Introduction of a 9(1l1l)-double-bond, however, deshields the axial
12«-proton (cf. II; R = B-AcO) and causes it to absorb at lower
field (T4.92) than does the corresponding 12B8-proton (cf.

II; R = m—AcO) (?5-05)0

A 12«-substituent (cf. II; R = «-AcO), but not a
12B-substituent (cf. II; R = B-Ac0), by 1,%-diaxial interaction
deshields the l7«x-proton, which appears as two doublets centred
at about Y7.75.

weasurements were also undertaken on a series of cyclopseudo-
-25R-sapogenins and the effect of changing the solvent from CDCl5
to benzene was investigated.

4 full account has been subumitted for publication in the
Journal of the Chemical Society.

Yours, singerel
prlgp TR et
r. J... Page G.F.I. G¥een 3.k. Staniforth
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THE ‘UNIVERSITY OF TEXAS
AUSTIN 78712

THE DEPARTMENT OF BOTANY

March 24, 1966

Dr. B. L. Shapiro

Department of Chemistry

Tlinois Institute of Technology
Technology Center

Chicago, Illinois 60616

Flavonoid Spectra

Dear Dr. Shapiro:

We recently published over 50 n.m.r. spectra of flavonoilds
("Nuclear Magnetic Resonance Analysis of Flavonoids", The University
of Texas Publication No. 6418, 1964). A second collection is now in
preparation. However, we can provide Xerox copies of the additional
spectra now to those interested in flavonoid chemistry.

Sincere ours,

1.m

Tom J. Mabry
Assistant Professor

TJM:Ja
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CALIFORNIA STATHE COLLEGE AT LOS ANGELES

5151 Stete College Drive, Los Angeles, California 90032
(Sew Bernardino end Long Besch Freeways Interchange)
Telepbone 225-1631 (Ares Cods 213)

Department of Chemistry

' March 24, 1966

Dr. Bernard Shapiro

Department of Chemistry

Illinois Institute of Technology
Chicago, Illincis 60616

Dear Barrv:

In addition to continuing our studies of electrolytic solutions, we are
investigating complexes of several ions with a varietv of organic solvents.
We have found that it is often possible to detect separate NMR signals for
bulk and complexed solvent molecules, indicating that the complex formed is
strong and, consequently, the exchange of molecules among the various environ-
ments is slow. A typical example is the AlCl,-Dimethylformamide (DMF) system.
In solutions of AlCls, two sets of methyl doublets, separated by about 15 cps,
and two carbonvl proton signals, separated by approximately 50 cps, are cbserved,
The peaks corresponding to the complexed DMF appear downfield from the bulk
signals. By comparing the areas of the two carbonyl proton signals, coordination
numbers were calculated. We are now studving the appearance of these signals
as a function of temperature and hope to obtain rate data for the process
DMF (complexed) _—) DMF (bulk).

We have also completed preliminary studies of several ions, including
Be(II), AL(III), Ga(III), Si(IV), Ti(IV) and Sb(V) in solvents such as
N,N-Dimethylformamide, N-Methylformamide, N-ethylformamide, and ethvlformante.

Sincerely vours,

Anthony Fratiello

Mp;«/ Fralcelle
Ronald Schuster
:Dbn.f%uvﬂ fTuJ{L*“

Don Paul Miller

FSti/ml
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CYUIRNRO

ATR MAIL

DIVISION OF PLANT INDUSTRY

P.0.BOX 109, CANBERRA CITY,ACT. TELEPHONE 40455. TELEGRAMS CORESEARCH CANBERRA

WPAP :RCC
Ref:
24th March, 1966.

Professor Bernard L. Shapiro,
Department of Chemistry,

Illinois Institute of Technology,
CHICAGO,  ILLINOIS 60616, U.S.A.

Dear Professor Shapiro,

Stable C1024 Read-out Times

We have had trouble with Instability of the read-out times of
our Cl024 and recently decided to rectify the matter. Unlike Connors
IITNMR 83-34 and Flaut IITNMR 85-20 I was fortunate enough to have circuits
and wiring diagrams. Since, as Connors states, the read-in time oscillator
is more stable than the read-out time oscillator, I decided to use this to
actuate the read-out circuits. This stability 1s avallable because small
drifts in the nominal 81935 cps., are divided by the binary circuits while
the X-Y display oscillator uses large RC components to reduce the nominal
10 KC of the unijunction oscillator down to the range 2-100 cps., for the
read-out times. Any drift of this frequency is then multiplied by the
read-out time which leads to variations on the pre-calibrated charts.

The read-in oscillator pulse train, after appropriate division,
is available at either PC43/U or at read-in time selector switch S8C/6.
This pulse train was switched through $3J/6 to S3J/7 (a spare bank on the
function selector switch) thence to terminal Y on PC8 (X-Y display oscillator
card). It was necessary to make three changes on PC8. The lead to PC8/U was
removed and insulated. (This disconnected the trim pots on PC36 and read-out
time selector switch). Terminal A and terminal U on PC8 were joined by a 100K
ohm. resistor. (This set the oscilloscope sweep generator at approximately
10 KCs). The forward bias on diode gate D5 was increased by joining terminals
PC8/Z and PC8/J (-20V) with a 56 K ohm. resistor. In our case the master
oscillator (81935 cps.) on PC40 was slightly high resulting in shorter read-out
times. This was adjusted by adding capacitance (100 PF) across terminals
PC40Z and PC4O0F. 1If there are any small residual drifts it may help if the
existing tuned collector capaclitors are replaced by higher quality silver-mica
condensors.

Trusting that this contribution will warrant cqntinuation of our
subscription.

Yours sincerely,

,agﬂdﬁv//

(W.P.A. Pascoe)
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

4800 FORBES AVENUE
PITTSBURGH, PENNSYLVANIA 15213

Pittsburgh
Coal Research Center March 24, 1966

Dear Barry:
C13 NMR Signals in Coal Derivatives and Petroleum

Quantitative determination of aromatic to non-aromatic carbons in coal deriv-
atives and petroleum has been achieved using carbon-13 nuclear magnetic reson-
ance spectrometry. Spectrometer calibration was accomplished utilizing spec-
tra of pure alkylaromatic and hydroaromatic compounds (fig. 1). All spectra
were obtained by observing the dispersion mode under rapid passage conditioms,
thus all hindrances such as peak asymmetries, spectral inversion, disperéion
mode line broadening, etc. were present. A baseline technique similar to
that in common use in infrared spectrophotometry was employed; only singly
integrated (as opposed to doubly integrated) spectral intensities were used.
Representative spectra are illustrated in figure 2 and typical results shown
in table 1.

Many thanks for continuing to send out these most helpful newsletters.
Sinéerely yours,

wt

j,u,d_/
H. L. Retcofsky
R. A. Friedel

Table 1.- Carbon-13 nuclear magnetic resonance data

Aromaticity
Material £ = Caro/Ctotal
cl3 R Other
Neutral oil from 700° C cracking of a 450° C 0.70 + .05  0.66/
carbonization product from coal
Coal tar pitch; softening point 80°-85° C .90 + .10 .94l/
(Carbon disulfide solubles) 942/
Anthracene oil from coal .95 + .05 .8921
.921/
Heavy creosote from coal .95 + .05 .932/
|
Ponca City crude petroleum .15 + .05

1/ Proton magnetic resonance data.
2/ Mass spectrometric data.
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Figure 1.- Aromaticity calibration curve for a C]'3 NMR spectrometer.



91-15

Aromatics

Saturates
Sweep — =
Sweep = —
| I l I | I
0] 50 100 150 200 250

8c» ppm FROM CS2

2-19-62 17469

Figure 2.- cl3 o spectra of a neutral oil from 700° C cracking of a
450° C carbonization product from coal.
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INSTITUT FOR ANORGANISCHE CHEMIE

DER UNIVERSITAT WORZBURG B700,WORZEDHE; 23. 3. 1966
! VORSTAND: PROF. DR. MAX BCHMIDT Telefon (0931) 31660/581

Hubert Schmidbaur
Werner Wolfsberger

Herrn

Prof, Dr. B. L. Shapiro

Illinois Institute of Technology
Chicago, 60616, U S A

| Effect of complex formation on the chemical shifts and
coupling constants of the donator molecule. I

Dear Professor Shapiro,

We are afraid that this coantribution to IIT NMR letters

will be by far to late to keep our laboratory on your mailing
list. There are several reasons for this delay, however,
among which our recent moving from the University of Marburg
to the University of Wiirzburg is the most significant one.
Would you please change our address and keep the new one on
your list ? -

Naturally there has not been done much work in our NMR
laboratory during the last few month, but we were able to get
at least some results, which could be of interest to readers
of your monthly letters.

As a part of our investigations on NMR spectra of isoelectronic
organometallic molecules we have studied compounds containing
the skeleton I, an isostere of the trisilylemin skeleton II:

‘§;’ = ég/
— l , |
. G‘9/—‘\3\ S - PRAN
Lol ¢ )7 Nl S:
7\ s < ¢

An example for this is the coordination compound IV, an
adduct molecule of the silyl phosphinimine III and A1C13:
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patt 2 an EProf. Dr. B. L. Shaviro
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III is a very suitable model molecule for our purposes, as

all its elements (except for N) exhibit nuclear spins 1/2

for one of their isotopes.

In the table below we are listing the lH—Chemical Shifts

and coupling constants of the free donor molecule IIT and

( $-values in c/s at 60 Mc relative
in CH,Cl, as a solvent; 30°.)

those of the complex 1V.
to ext. TMS; Diluted sol.

951 v

r\/(CH3)3Si +3.8 -30.5 A = -34.3

0 (CHy) 4P -82.5 ~122.5 /A = -40.0
J(tE-cbi) 6.4 6.8 Jrpp/9py = 1-063
J(t-c2p) 12.4 13.25 = 1.069
s(tE-3¢)si 117 120 i - 1.032
J(tu-to)p 127 130 ) - 1.026

These findings clearly show, that the effect of the acceptor
molecule AlCl3
on the (VH ) Si- grouping. For the latter the downfield
shift A as well as the increase of the J-values (faken as
JIII/ ) are smaller than those for the neighbouring
(VHB)jP- group. This may be interpreted in terms of a higher
dyPr- —bond order of the P-N relative to the Si-N bond. In

is much more pronounced at the (¢ 3)3P— than

other words a resonance form V thus should contribute more
to the ground state of the molecule than VI or VII.

- ’ N - Vs
v <F . R Th.ooo
& \ -
N N~
N N N <
— S‘ -
3 P oot N 37 N -
)LB [ - \(9 | =

Yours sincerely

o (/S e Lk

H. Schmidbaur W. wolfsberger
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Research Dpartinent
218040 Worrrensvitte Contor Boad

e Clovetiond, (fhio 11795

March 23, 1966

Professor Bernard L. Shapiro
Assoclate Professor

I11inols Institute of Technology
Technology Center

Chicago, I1linois 60616

Title: (1) Concerning Line Ordering and
Tacticity of Polymers and
(2) Determination of Reactivity
Ratios in Acrylonitrile
Co-Polymers by NMR.

Dear Barry,

For those readers interested in NMR of polymers we would like
to briefly mention two papers which should appear in the literature
in the near future.

The first paper attempts to provide some sort of rationale to
observed line ordering in polymers. Backbone protons alpha and beta
to functional groups attached to the chain have been observed to give
different chemical shifts for those within isotactic, syndiotactic,
or heterotactic triads. In some cases the order of these peaks from
low field to high has been s-h-i and in others just the reverse. This
is clearly seen in the case of decouplied B-proton bands or in those
vinyl polymers having deuterium on the a-carbon. 'Examples of polymers
giving the s-h-i (Ho+) ordering are poly(vinyl alcohol), poly(vinyl
methyl ether) and poly(acetaldehyde), and of those giving the i-h-s
(Ho-) ordering are poly(vinyl acetate), poly(methyl methacrylate) and

polypropylene,

In a third category are a few polymers which exhibit no significant
difference in chemical shift (hence no line ordering) of a or B protons.
Examples in this case would be polyacrylonitrile, polymethacrylonitrile,
and polyvinyl fluoride. |t is our contention that observed line ordering
(or lack of it) can be predicted from the nature of the functional group
attached to the polymer backbone, and consequent anisotropic shielding
or deshielding, as the case may be, of backbone protons.
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£l Ao Cogpevaidiver /

Professor Bernard L. Shapiro -2- March 23, 1966
I1tinois Institute of Technology

In the second paper the utility of compositional analysis of
polymers by NMR is demonstrated. Reactivity ratios are determined for
three co-polymers of acrylonitrile, with ethyl acrylate, styrene, and
methacrylonitrile from Kjeldahl nitrogen analysis and from NMR measure-
ments. |In the first co-polymer the reactivity ratios were found to
agree with those obtained by classical Kjeldahl methods. In the second
case, the Kjeldahl analysis gives results lower than those obtained by
NMR. In the last case, in which both monomers contain nitrile groups,
the reactivity ratios are obtained with the same ease as before; whereas
this would be exceedingly difficult to do by conventional analyses., |t
is suggested that in the ethyl acrylate-acrylonitrile system both the
classical and NMR give agreeable results due to the random nature of
the co=-polymer. Whereas, in the styrene-acrylo case, this is not true
because the acrylo tends to be present in very short sequences (one or
two acrylo units); and traditionally, conventional methods of analysis
for nitrile-containing polymers have given low results or have been
difficult. NMR thus shows itself to be a powerful tool in the analysis
of polymer systems,

Sincerely yours,

~ I . (’,‘
/{;Alli/i
W. M. Ritchey

3

F. J. Knoll

FJK:clc
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FACULTE DES SCIENCES
DE MONTPELLIER

SERVICE CHIMIE M.P.C. 1 MONTPELLIER, 1. 22 Mars 1966.
R. JACQUIER
Professeur
E.N.S.C.M. 8, Rue de I'Ecole Normale Professeur B, L. Shapiro
Tél : (67) 72-14-50 Department of Chemistry

Illinois Institute of Technology
Chicago, Illinois 60616.

ETUDE RMN DE LA STEREOCHIMIE DE LA CINNAMALDAZINE.

Cher Professeur Shapiro,

Ayant déja examiné (Bull. Soc. Chim. Fr., 1965, p. 877) la confi-
guration d'azines du type RR!'C=N-N=CRR', nous donnons ici les résultats
de 1'étude RMN d'azines dérivant de composés carbonylés~eLP—éthyléniques

et plus particuliérement de la cinnamaldazine :

Hy=0=C-C=N-N=C-C=C-C¢Hy
LBx X' Bt At

%%

Si 1'on tient compte non seulement de l'isomérie autour des dou-
bles liaisons, mais aussi des simples liaisons et en excluant les isoméres
s-cis par rapport & la liaison centrale N-N, la cinnamaldazine peut exister
sous 36 formes isoméres.

D'une fagon générale, quel que soit le solvant, le produit ne pré-
sente qu'un seul groupe de signaux pour A et A', B et B' et X et X' ce qui
exclut les formes dissymétriques ; en plus, quand X= H (aldazines) nos pré
cedentes études montrent que l'azine est toujours syn par rapport a la
liaison N-N.

Dans le CDC1 le DMS et le CH NO la proximité des glissements

g 3
chimiques de HA et HB et le fait que |JAB| est grand par rapport a
IJAX BX conduisent & des spectres dégénérés ; ainsi dans le CDCl3 a 60

Mc on n'observe que 5 signaux, 3 pour la partie X et 2 pour la partie AB
(cf. ABRAHAM et BERNSTEIN, Can. J. Chem., 1961, 39, 216).
Dans le C6D6 par contre, la cinnamaldazine présente un spectre
|
normal, les attributions découlant de la comparaison avec les produits

méthylés. Le proton HB est masqué par les signaux du phényle, mais gréce
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FACULTE DES SCIENCES
DE MONTPELLIER

SERVICE CHIMIE M.P.C. 1 MONTPELLIER, te 22 Mars 1966.

R. JACQUIER
Professeur -0

E.N.S.C.M. 8, Rue de !'Ecole Normale

Tél: (67) 72-14-50

& des expériences de découplage de spin & 100 Mc, son glissement chimique

a pu 8tre déterminé.

Azine dérivant de A B X JAB JAX JBX

Co 5-—CH_CH—CHO H: 3,33(d) H: 2,82(q) H: 1,53(a) |[16,3] 0| 9,3

Cg 5-011-011-00-0513 H: 3,11(d) H: 2,69(d) CHy: 7,85 16,5 O 0

C6H5 CH-C CHO [H: 3,33(m) CH3: 7,70(d) H: 1,57 1,2| © 0
CH3

Les valeurs des constantes de couplage montrent que A est trans
par rapport & B et B s-trans par rapport & X. Nous avons déjd montré que
la cinnamaldazine est symétrique par rapport & la liaison N-N et que HX
est syn par rapport & cette m@me liaison ; ceci joint au résultat des
constantes de couplage domnne pour la cinnamaldazine la stéréochimie sui-
vante:

H H H
C
2 SN
VT
I H H
HB X A

Nous remercions MM. Melera et Scheidegger (VARIAN, Zurich) ainsi

que M. Delville (JEOL, Rueil-Malmaison) pour les spectres déterminés &

100 Mc).

R. Jacquier. J. Elguero. C. Marzin.

(e ot
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BANDOZ

P.Niklaus, K.Stich
Sandoz Ltd. Basle,
Switzerland
March 21, 1966

Prof.B.L.Shapiro

Illinois Institute of Technology
Technology Center

Chicago, Illinois 60617

U.S.4A.

Dear Dr.Shapiro:

syn/enti isomerism of aliphatic hydrazones

G.J.Karabatsbsl)

studied the syn/anti isomerism of phenyl
hydrazones and H.A.Staabz) and his coworkers published
recently a paper about isomerism of Schiff's bases. All
these compounds contained phenyl groups, which could
change the"true" chemical shift of protons near the

double bond.

We happened to synthesise some untill now not known hydrazones
of aliphatic aldehydes and ketones. The relation of the ob-
tained isomers depends nicely on the bulkyness of the sub-
stituents at the carbon and nifrogen atoms - so 1t is possible
to assign the absorptions to the syn and anti forms. We
coudn't enrich or separate the isomers, so we think there is

a thermal equilibrium of the syn and anti form.e.g.

CH3\C=N . CHB\C=N"NH2
:0dll \NHZ ¢ il
anti syn

acetaldehyde hydrazone

Some readers may be interested in the isomerism end nmr
data of these compounds, so here are a few.

1)5.a.c.5. 85, 2784 and 3624, 1963
2)Tetrahedron Letters No.l1l2, 697, 1965
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compound relation C—CH3 N-CH3 CH= form*)
of isom.
1.MeCH=N-NH, 52 1.68(2)5.5*) 7.1(4)5.5 a
48 1.75(2)5.5 6.6(4)5.5 s
2.MeCH=N-NHMe 65 1.84(2)5.5 2.70(1) 7.07(4)5.5 a
35 1.73(2)5.5 2.86(1) 6.65(4)5.5
3.MeCH=N-NMe, 100 1.84(2)5.2 2.65(1) 6.55(4)5.2 a
4 .EtCH=N-NH, 80 1.08(3%) 6.99(3)5.0 a
20 0.97(3) 6.35(3)5.0
5.EtCH=N-NHMe 85 1.08(3) 2.75(1) 6.79(3)5.0 a
15 1.12(3) 2.88(1) 6.26(3)5.0
6.EtCH=NMe, 10 1.05(3) 2.65(1) 6.52(3)5.0 =a
7.Me,C=N-NH, - 1.68E1)and
1.84(1)
8.Me,C=N-NHMe - 1.66(1)and] 2.78(1)
1.83(1)
9.Me,C=N-NMe, - 1.86(1)and] 2.32(1)
1.89(1)

*) first number: shift in ppm from internal TKS; in brackets:

multiplicity; last number: coupling constant in cps;
a: anti, s: syn

solvent: CCl4 except No.l and 2 which were taken neat.
|

. Nil s
. Soou-



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

BETHESDA, MD. 20014
AREA CODE 301 TEL: 656-4000 March 28’ 1966

Prof. B, L, Shapiro

Department of Chemistry

Illinois Institute of Technology
Chicago, Ill. 60616

Dear Barry:

We have been subscribing to the Preston NMR abstracts system

- since its inception nearly two years ago. With the growth of
NMR literature we now have nearly 6000 cards, about half of
which contain abstracts of potential use in NMR research. In
order to handle the problem of retrieving data from this col-
lection we have enlisted the aid of the digital computer, In
spite of your reluctance to mention a commercial enterprise in
the Newsletter, I feel that this is the most efficient method
to bring this development to the attention of other NMR
spectroscopists., ’

For each abstract card, we have prepared two IBM-type punched
cards, each giving the abstract card serial number, one containing
the last names of the authors (up to four), and the other contain-
ing all the subject codes given on the Preston abstract card.
These cards are then read onto a magnetic library tape which can
be searched by our computer using a program written by Curt
Huntington of the NIH Computation Branch. The program permits
searching for either subjects or authors on an "and" or an "or"
basis, Printout consists of the abstract card serial numbers

and authors' names. A second pProgram permits updating the
library tape. We have included only those Preston cards

actually containing abstracts; it is possible, however, that
Ernest Lustig of FDA will extend the system to the other cards
containing literature "listings."



Prof. B. L. Shapiro
March 28, 1966
Page 2

We have had only limited experience with the search system thus
far, but it has been helpful and will probably increase in value
as the literature grows. Since our programs are written for the
Honeywell 800 computer and include non-standard Fortran state-
ments, they may not be useful to others. The program will
eventually be rewritten for the IBM 360/65 system. If anyone
contemplates a similar automated search system I shall be glad
to lend our punched data cards or library tape for duplication.

Best wishes for continued success with the News letter,

Sincerely,

Edwin D. Becker

Laboratory of Physical Biology

National Institute of Arthritis
and Metabolic Diseases

91-25
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N2l Dartmouth College nanover - NEwW HAMPSHIRE - 03755

Department of Chemistry

28 March 1966

Professor Barry Shapiro
Department of Chemistry

Illinois Institute of Technology
Chicago, Illinois.

Dear Barry:

Enclosed are the changes we have made in the interlock circuit
of the V-2100B power supply to prevent intermittant operation of
the magnet due to repetitive failure and recovery of power, water
pressure or heating and cooling of water or gate tube section.
It has proved to be very reliable and fast acting. Essentially all
that is done is to relocate (electrically) the Pressuretrol switch and t
to install a two pole relay. The holding coil of this relay is held
on by interlock power through one set of contacts. The other contact
closes the line through the holding coil of the main high power
contactor, K703,

1. New Parts,(Our numbers)

a) TB725 7x2 terminal strip .
b) K725 two pole-double throw relay with 117V¥AC coil,
e.g. Potter-Brumfield KA1llAY (115VAC) ,
c) 1725 NE-51H Interlock Failure indicator mtd on front.
d) SWw725 Normally open single contact push switch.for reset.

Install under neon light on front panel.

2. TB725 wiring diagram.

H2 (T706)

”o'te,‘- Push swyzs

SW725 To close (nfer chk

D and E from }
J703 Pressurtrol {
H1 (T706)¢-———-@-—O—-,
{
holding coil
K703 I k725

1
TB11l term. 2% '

TBI2S8

i

{

' TB705 term. 4 and 5
| thermal interlock

I

: |
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—De

3. 1725 - connect to terminals 1 and 6 of TB725

4k, Changes at K701 and TB705

K701

no c‘/\ahgc

3 To SW702 etc.

@

PP Q

|
|
|
)
)
! ¢
! 7
] ? [ \
1 ]
) | '
! : [S101 ¥
——em ek.
v ¥ -
h 5 TB725
Froz No changes along this line T706
» IN

)

?» See 5. Changes at TBlll
— Holding coll of K703

ly
5. Changes at TB711. (No changes at terminal§A3 and 4).

—® @P 3703
L
See T- T
L, €
A % 5 Cﬁt i T TB725 terminals

6. Changes at T706. At the IN side of the Sola, add leads to

TB725 terminals 1 and 5.
| L)
owers 00" ik

Kuhlmann and Shafer
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PHYSIKALISCHES INSTITUT LEIPZIG C 1, den 2 3+1966

DER KARL-MARX - UNIVERSITAT LINNESTRASSES - FERNSPRECHER 32480
051 30

Herrn

Prof, B.L. Shapiro

Dept.of Chemistry
Illinois Imstitute of Technology
Technology Centre

Chicago / I11. / USA

Untersuchung der weitreichenden H-H-Kopplung iiber fiinf
Bindungen in planaren Kohlenwasserstoffen

Sehr geehrter Herr Professor Shapiro!

Wir haben uns in der letzten Zeit mit der Untersuchung der weit-
reichenden H-H-Kopplungskonstanten liber fiinf Bindungen in planaren
Kohlenwasserstoffen beschiftigt.

Molekiiltheoretische Berechnungen dieser weltreichenden Kopplungs-
konstanten sind bisher unter Beriicksichtigung der T(-Elektronen von
Karplus /15/ und Mc Connell /16/ durchgefiihrt worden. In beiden Arbeiten
werden jedoch die Kopplungsbeitrige der 6 -Elektronen von vornherein
vernachlédssigt. _

Ausgangspunkt unserer Arbeit war deshalb die Berechnung auch des
6 ~Elektronenbeitrages zur weitreichenden H-H-Kopplung. Da aus den
experimentell gemessenen weitreichenden Kopplungskonstanten liber pla-
nare Kohlenwasserstoff-Bindungsstrukturen bekannt ist, daB die Kopp-
lungskonstanten liber sogenannte zick-zack- (oder besser trans-trans-
trans-)-Bindungsstrukturen am grdBten sind, wurde den Berechnungen ein
solcher Bindungstyp mit gleichen Bindungswinkeln © (gleicher Hybridi-
sierung) fiir alle Kohlenstoffatome in einer solchen Kette zugrunde ge-
legt: )

vl
z____/___e Xce%fﬂ

Die Berechnungen haben wir mit Hilfe der Dichtematrixmethode nach Mc
Weeny /17/ durchgefiihrt. Aus der Dichtematrix R fiir die betrachtete

il 16 950 Lp G 541 36



91-29

liolekiilstruktur und den Werten der Bindungswellenfunktionen am
Ort der koppelnden Kerne (hier als Spaltenvektoren @(H) und #(H')
geschrieben) erhdlt man die Kopplungskonstante nach der Formel

cont A e VP B oA A\l a1k
oo = R (Y0 R 0]

Die in Abhéngigkeit vom Bindungs- und Hybridisierungs-
winkel ® berechneten 6-Elektronenbeitrige zu Jyy, sind in der
beigefiigten Abbildung als Kurve d eingezeichnet ( AE=9eV ).
(Bei der Auswertung hat sich gezeigt, dall es ginstig ist, die
experimentell gemessenen und die theoretisch berechneten Kopp=-
lungskonstanten in ihrer Abhidngigkelt vom Produkt iliber die koh-

lenstoff-2s~Charaktere ﬁ \-:—:h%‘a_‘ zu betrachten,wobei die Hy-
a . ’

bridisierungswinkel der C-Atome beriicksichtigt werden, {iber die
die XKopplung vermittelt wird.) '

Beim Vergleich der berechneten @ -Elektronenbeitrédge mit
den in entsprechenden planaren llolekilstrukturen experimentell
gemessenen Kopplungskonstanten hat es sich gezeigt, daB man bei
den betrachteten Kopplungskonstanten drei Kopplungstypen unter-
scheiden muB (Kurven a, b, ¢ der Abb.)

Aus den einzelnen Kurven lassen sich folgende SchluBfol=-
gerungen ziehent

1.) Uber eine planare (!) zick-zack-Struktur mit sps—hybri-
disierten C—itomen miilite sowohl nach Extrapolation der
Kurve a als auch nach unseren Berechnungen eine weit-
reichende H-H-Kopplungskonstante von (0,15...0,20) Hz
gemessen werden.

2.) Im Bereich spa-hybridisierter C-Atome (9:4200...1500,
TS\—4§%%%%E)=O,O12...0,050) ist die Differenz der Kur-
ven a und 4 in jedem Punkt anndhernd mit dem berechneten
6 -Elektronenbeitrag (Kurve d) identisch. Das heibt,
daB die weitreichende trans-trans-trans-Kopplung iliber
"rein hybridisierte" Bindungsstrukturen in diesem Be-
reich zur Hdlfte durch die G -Elektronen und zur Hilfte
durch die t-Elektronen der betreffenden Bindungsstruktur
vermittelt werden.

3,) Die weitreichende H-H-Kopplung lber acetylenische Bin-
dungsstrukturen ( © =180°) wird ausschlieBlich durch die

st -Lkletronen der betreffenden Bindungen vermittelt.

Das stimmt auch mit den Beobachtungen iiberein, wo uber
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solche Bindungsstrukturen weitreichende H-H-Kopplungskonstanten
bis iiber 9 Bindungen beobachtet wurden /7/.

4,) Bei Kopplungen iiber aromatische Bindungsstrukturen (Kurve b)
bewirken die delokalisierten T -Elektronen eine VergréBerung der
Kopplungskonstante um (0,25...0,40)Hz gegeniiber Kurve a. Wir haben
mit Hilfe der HMO-Methode und der Formel von Mc Connell /16/ einen
Kopplungsbeitrag der aromatischen 1t ~Eletronen von 0,33 Hz be-
rechnet. Das stimmt mit den experimentell erhaltenen ( 0,25....
0,40)Hz sehr gut iiberein.

Mit freundlichen Griien

/QY.;;;:;JQQod,——“

(Dipl.-Phys.H.Frischleder)
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ATLANTIC

I THE ATLANTIC REFINING COMPANY

INCORPORATED - 1870

PETROLEUM PRODUCTS

RESEARCH & DEVELOPMENT DEPARTMENT 500 SOUTH RIDGEWAY AVENUE
RESEARCH DIVISION P. 0. BOX 88
GLENOLDEN, PA.

March 31, 19%6

File: 000-17

Dro Berna.rd Lo Shapiro
Associate Professor

I1linois Institute of Technology
Chicago, Illinois 60616

Dear Barry: Title: Long-Range Couplings

Some recent work on long-range coupling may be of interest to
some of the readerse.

Recently we(l) have observed an unusually large long-range coupling
between the protons H H§ for a series of bicyeclo(2,2,1) and bicyelo(2,2,2)
%eriVatiges bearing a mldge oxygenated unit spanning the 2,6 positions

Table 1

The first obvious feature about the long-range coupling phenomenon
for compounds I-VI is that protons Hy and Hy conform to the "W pattern",

This arrangement of the nuclei, which is apparently a prerequisite for optimal

lopg-range coupling, could allow for overlap between the small lobes of the
pg orbitals at C; end Cge A second factor of importance in the internuclear
distance between U, and Cg. Compression of this distance due to the 02-86

bridge would expecgedjv'have the effect of causing more efficient overlap.

These factors are consonant with the "through space" mechanism for
rationalization of the large values of AJH—H' However, consideration of all

4JH_H values reported to date seems to indicate a second mechanism which
appears to be more reasonable than the through spacees

Large values of 4J'H " have been found for the bicyclo(Z 1,1 )-hexane

derlvaﬂ:ure&z(2 3). The values for these compounds range from 6.,7-8.1 c.pP.Se
and the interacting protons not only conform to the W pattern, but they are
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also associated with a four membered ring system. Numerous values of 4'J'

have been reported for protons located in six membered ring systems (4). A-A
The values are, however, relatively small ranging from 0.5-2.0 cep.s. The
collective data for the four, five and six membered ring systems seems to
indicate that the large values of 4Jy ;s are related to the presence of

steric strain in the system which could cause appreciable 47 -electron density,
and that the interaction may take place via a ¢-77 mechanism as suggested

by Muasher(5).
References

(1) Dr. Robert Moriarty of Catholic University of America, Washington, D.C.,
and Io

(2) D. Gagmaire and E. Payo-Subiza, Bulle Soce Chim, Fr., 2627 (1964).
(3) Jo. Meinwald and A. Lewis, J. Am. Chem, Soc., 83, 2769 (1961).
(4) For a review see: S. Stermhell, Reve. Pure and Appl. Chem., 14, 15 (1964).

(5) J. I. Masher, Mol. Phys., &, 93 (193).

Very truly yours,

2
Kermit Ce Ramey

KCR:LH
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TABLE 1

Chemical Shifts and Coupling Constants for 2,6-Bridged

Compound

III, Br

v, OCOCHs

VI

Bicyclic Systems®

HA popomo

3.18
3.20

3.24
3.20

2.57

I_-Ix P.ReM.

k.78
5.10

k.90
4,52

4,09

4.37

J

HA

J

HX CeDeSe

5-0

5.2

(a) Chemical shifts refer to dilute CDCls solutions relative to
TMS as internal standard °
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Eidg. Technische Hochschule 8006 zurich, March 8, 1966

Laboratorium fur Organische Chemie

Unlversititstr. 6
Tel. 061/3273 30

Ziirich
Dr. H, Gerlach

Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology

Chicago, Illinois 60616
U.S.A.

Dear Professor Shapiro,

In the course of some work in progress, we were faced with the problem
of distinguishing between the two geminal hydrogens of the methylene group in
benzylamine, If benzylamine is converted into N-benzyl-4-phenyl-oxazolidine-
2- thion the task can be solved by nmr spectroscopy. In the nmr spectrum of
the latter derivative in CDCl3 (cf. fig.), the doublet at J 5,52 (J = 15) corre-
sponds to the benzylic proton that is nearer to a strongly deshielding group,
whereas the doublet of the second benzylic proton appears at o 3,85 (J = 15).
The corresponding signals in N-benzyl- 4-phenyl-oxazolidone- 2 appear at

d 4,78 (J =15) and d 3,60 (J = 15), Thus the signal assigned to the proton
nearer to the strongly deshielding group is shifted appreciably more upfield
( A 4 0,74 ppm) when the sulfur in the thiocarbonyl compound is replaced by
oxygen than is the signal assigned to the second proton.

If the reasonable assumption is made that both compounds possess in so-
lution a similar distribution of conformations, one can conclude that the strong-
ly deshielding group is the thiocarbonyl or the carbonyl group respectively.

With the additional assumption that the conformational equilibrium is
mainly determined by the repulsion between the two bulky phenyl groups, one
can draw a most probable ""average conformation' (cf. formula in fig,) with
the phenyl group of the benzyl residue and the phenyl group in the 4-position
on opposite sides of the plane defined by the five-membered oxazolidine ring.
Hence the signal at lower field corresponds to the proton Hg, which is nearer
to the strongly deshielding thiocarbonyl group.

Sincerely y01,'1rs

H. Gtasl,
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- QUEEN MARY COLLEGE

(UNIVERSITY OF LONDON)
MILE END ROAD ° LONDON °* E.1.

Telephone: ADVANCE 4811

PROFESSO‘RK Ww. SYKES
«+ B.S¢., D.Phil.

PROFESSDR B.C. L. WEEDON,
D.Se,, Ph.D,, F.R

PROFESSOR D. C. BRADLEY
. D.Sc. _

DEPARTMENT OF CHEMISTRY

30 March 1966

Professor B. L. Shapiro
Department of Chemistry

Illinois Institute of Technology
CHICAGO, Ill.

U, S. A.

Inequivalent Methylene Protons (or some are more equal
than others

Dear Barry:

In the last letter from Queen Mary College we claimed the
world record of 11.2 p.p.m. for inequivalent methylene protons
by resorting to the paramagnetic compound ReCl (PEt May
we now claim 0.72 p.p.m. as the record for ine&ulva ent methylene
groups in a diamagnetic compound’ The cases in question are
RhC1 (PEt Ph)3, IrCl (PEt Ph)

The spectrum is shown in the figure and is in the literature
(Mol. Phys., 10, 41, 1965) as having an inequivalence of only
about 0.1 p.p.m. in the methylene protons. This was based on the
assignment by areas of the group centred at -2.12 p.p.m. to the CHé
protons and the group at -2.92 p.p.m. to the CH,, protons. While
doing some comparisons of the Varian and Jeol 180 Mc/s spectro-
meters, we decided to use their homonuclear decoupling facilities
to check this assignment. Irradiation of the peak at -2.92 p.p.m.
affected not only the CH, proton resonance as expected but also
the group at -2.12 p.p.m: (no matter which instrument was used!).
Further examination indicated that the low field peak was 'half’
the CH. resonance and the higher field peak was the other 'half"
of CH, plus CH!. This assignment also leads to the area ratio
being 2:1, but was not considered before because of the high degree
of inequivalence inferred.
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2=

This inequivalence apparently due to the lack of symmetry
around the P atoms extends in the paramagnetic case of Re[?(CH CH20H )ZPH] Cl
to the B CH, protoris. The shift difference is 0.7 p.p.m. Each 2 ° 373
is shifted approximately 5 p.p.m. downfield relative to the dia-
magnetic analogue.

Dr. Sales' calculations (a la La Mar) on pseudo contact
shifts indicate that the large methylene inequivalence can be
accounted for this way. However the shifts relative to diamag-
netics require an additional mechanism which for alkyl groups
could be rationalised as a 5 propagated (isotropic) contact shift.

Incidentally, the incongruity in using the phrase "tickle" to
describe the most refined nuclear double resonance experiments is
becoming too much for us! Does anyone have a more suitable phrase?

Yours penitently,

BEdward W. Randall and D. Shaw
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COMUNITA EUROPEA
DELL'ENERGIA ATOMICA

La Commissione

COMMUNAUTE EUROPEENNE
DE L'ENERGIE ATOMIQUE

La Commission

CENTRO COMUNE DI RICERCA CENTRE COMMUN DE RECHERCHE
.. EURATOM o covmenscmr
EUROPAISCHE
B - C CR VOOR ATOOMENERGIE
Die De Commissie
CEMEINSANES FORSCHUNGSZENTRUM ISPRA GEMEENSCHAPFELIK CENTRUM
lagnetic Resonance (ITALIA) Ispra, 1 April 1966
HS/mg

Prof. Dr. Bernard L. Shapiro
T1llinois Institute of Technology
Technology Center
Chicago/Illinois

42
Title: Orientation of H'ZCN in nematic phases

Dear Professor Shapiro:

Some time ago I succeeded to get spectra of oricuted H1BCN
in p—capronyloxy—p'-ethoxy—azobenzene. The splitiing at

6300 with a concentration of epprox. 1C mole % H1BCN is

1112 cps. Witk JCH 270 cps in H130N and positive the degree
of order S of +the longitudinal axes 1s: (sec Englert,Saupe,
Z. £. Naturf. 19a, 172 (1964)

By o = 1112 - 270 = 0,842 kcps = direct dipolar coupling
y
constant. rys = 1.0646 &

Surprisingly enough an experimen s witlh p-capronyloxy-p'-

(&

ethoxy-azoxybenzene yielded & splitting of 116 cps (s.= -0.003)

only. With a positive sign for the indirect coupling constant
Jop this can only be explained with a ncgative sign for the

direct coupling constant B which would amount to a perpendicu-
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lar orientation of H1

3oN with respect to the longitudinal
axes of the nematic host substance. A reduction of JCH in the
azoxy derivative due to beginning proton exchange is unlikely
since in the isotropic phase at 150°C the normal splitting
of 270 cps was determined., Besides there does not seem to be
a dipolar association in the nematic phases as in liquid HCN

since the spectrum is typical for an isolated two spin system.

Yours sincerely,

/ s

H. Spiesecke
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Institut fiir physikalische Chemie 51 Aachen, den 4.3.1966
der Rhein.-Westf.Techn.Hochschule Klosterbongard 12
Aachen, Direktor Prof.Dr.U.Franck Fernruf 422 2154

I

IVII‘ .
Dr. Bernard L. S hapiro
Illinois Institute of Technology

CHICAGO, 60616, US A

Sehr geehrter Dro S hapiro!

Zur Bestimmung des Diffusionskoeffizienten D_ mit Hilfe der
Spin-Echo-Technik wird ein lber die gesamte Brobe linearer Feld-
gradient benotigt. Im Gegensatz zu bekannten MeBmethoden be-
nutzen wir einen impulsformigen Feldgradienten. Diese MaBnaghme
hat den Vorteil, daB sich die Probe im Zeitintervall von t = - oo
bis t = 0 im thermischen Gleichgewicht befindet, und dieses
Gleichgewicht nicht durch den vorhandenen Feldgradienten ge-
gtort ist (siehe Zitat 1). Dabei befindet sich die Probe im
homogensten Teil des konstanten Magnetfeldes H , so daB die In-
homogenit&at des konstanten llagnetfeldes H praﬁtisch zu vernach-
lédssigen ist. Gleichzeitig mit dem hochfrgquenten Impuls wird
der Feldgradient dem homogenen Feld lberlagert.

Zur Erzeugung des Gradientenimpulses wird die in Abb. 1 wieder-
gegebene Schaltung verwendet. Zur Gradientenspule ist ein Ohm-
gcher Widerstand in Serie geschaltet. Hiermit wird die Anstiegs-
dauer des Gradientenimpulses auf den kleinsten Wert eingestellt.
Die Anstiegs- und Abfallzeit (bis auf 90 %) des Gradientenim-
pulses ist bei der hier wiedergegebenen Schaltung 30 us.

In der Abb., 2 sind die Diffusionskoeffizienten wiedergegeben,
die von uns mit konstanten und mit impulsfdrmigen linearen Feld-
gradienten erhalten wurden. Diese MeBergebnisse sind mit den
Werten von SIMPSON und CARR (2) und mit Ergebnissen verglichen,
die mit Hilfe der Tracermethode (3) bestimmt wurden.

(1) Stejskal E.O., J.E. Tanner, J. Chem. Phys. 42, 288, (1965).
J. Sci.Instr. 36, 1086, (1965).
(2) Simpson J.H., H.Y. Carr, Phys. Rev. 111, 1201, (1958).

(3) Wang J.H., C.V. Robinson, J.S. Edelman, J. Am. Chem. Soc.
75, 466, (1953).

Liit besten GriiBen

Al

Dr. Kosfeld L. Oehlmann
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Abb, 1 Schaltskizze zur Er-
zeugung eines impulsformigen

Feldgradienten.
o]
D 105
11— em2s!
10—
9 /"
P Abb,., 2 Selbstdiffusionskoeffi-
8 zient von Wasser in Abhéngigkeit
von der Temperatur.
7= X X Eigene llessung mit impuls-
formigen Feldgradienten.
61— 0 Eigene llessung mit konstanten
linearen Feldgradienten.
s 2° A Werte nach SIMPSON, CARR (2).
s O Werte nach WANG, ROBINSON,
‘- o Edelman (3).
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UNION UNION CARBIDE CORPORATION
CARBIDE P. 0. BOX 278, TARRYTOWN, N. Y.

UNION CARBIDE : April 12, 1966
RESEARCH INSTITUTE

Professor B. L. Shapiro
Illinois Instltute of Technology
Chicago, Illinoils

Dear Barry:

We received & C-1024 a few months ego, and have so far been
more interested in 1ts potential as an analog to dlgltal convertor than
in its performance in slgnel enhancement, although the latter has heen
useful on occasions. One trick we have tried 1s to selectively cancel
spectre of components in mixtures. If, for example, we have two fractions
containing amounts X5 and of a component, A, then we might enter the
first fraction X2 times and the second X times in reverse polarity,
thereby cancelling the spectrum of A. Tﬁis is of course inefficient in
practice, so we in fact utilize different gain settings, and look to the
day when the scaling is done entirely in a computer. - It may also be
necessary to use fairly dilute solutions to minimize solute-solute
interactions, whereupon cancellation of signal aggravates signal to noise
problems. These effects are often smallest 1n mixtures most difficult
to separate, however, so that the situation doesn't appear altogether
hopeless. As an example, I've attached (top and bottom) spectra: of two
mixtures of erythro and threo isomers of 1, 2, 3=-trichlorobutane, and
between them one combination designed to subtract out one of the com-

ponents.
T hope this gets me reinstated on your mailing list.
Sincerely yours,
E B. Whipple
EBW:nt

Enel.






91-48

Max-Planck-!nstitut fir Biochemie Minchen 15, den 18. 3. 66
Dr, J.Sonnenbichler Goethestrafe 31
7 Fernruf 59 4261/63
Postschlieffach 64
Herrn

Dr.Bernard L.Shapiro
I1linois Institute of Technology
Chicago, 60616 '

Lieber Herr Dy. Shapiro!

Als kleiner Beitrag zu den IITNMR-Letters mdchte ich heute

auf die Probleme der Biochemiker zu sprechen kommen:
Messungen mit kleinsten Substanzmengen.

An unserem Institut wird viel an der Strukturaufkldrung
organischer Naturstoffe gearbeitet. Dabei stehen wir hiufig
vor dem froblem, mit unserem A-60 Messungen mit 1 - 2 pMol
(200 - 500 y) durchzufiihren. Selbstverstdndlich verwenden wir
nur Mikro~sample-~tubes. Jetzt haben wir den alten 3-turn insert
unseres A-60 gegen den neuen 6-turn insert der neueren Geridte
ausgetauscht ohne die Shimspulen auszuwechseln. Unsere
sensitivity fiir den 1%-Athylbenzolstandard hat sich dadurch
von 7:1 auf 15:1 verbessert. Wir kdnnen diesen Austausch
allen Basitzern eines alten A-60 wirmstens empfehlen.

Zusammen mit dem TAD konnten wir in den vergangenen lagen
mit 300 Yy Substanz eines seltenen Nukleosids aus 8-RNA gute
Spektren aufnehmen und die Konstitution beweisen.

Wir sind fiir alle Tips dankbar, die eine weitere Verbesserung
der sensipiyity bringen. Von den Yirmen wird ja im allgemeinen
mehr Wert auf die Verbesserung der Aufldsung als auf eine Er-
hhung der Empfindlichkeit gelegt.

Mit freundlichen GriiBen f

Ihr

/ﬂduu 4 tesrerclrilltic



91-49

Institut fur Elektrowerkstoffe

GEMEINNUTZIGES FORSCHUNGSINSTITUT DER FRAUNHOFER-GESELLSCHAFT

INSTITUTSDIREKTOR:
PROF. DR. R. MECKE

Prof., B.L. Shapiro
I11inois Institute
of Technology

Chicago, Illinois 60616

UsA
TELEFON 0761 45514
78 FREIBURG I. BR.
Ihre Zeichen |lhre Nachricht vom Unser Zeichen ECKERSTRASSE 4
April 6, 1966
1 19
H - and F ~Spectra of 1,3,5-Trifluorobenzene Dissolved in a Nematic

Liquid Crystal

Dear Professor Shapiro:

Recently we investigated the proton and the fluorine NMR spectra of 1,3,5-

trifluorobenzene oriented in a nematic solution of 4,4'-di-n-hexyloxy-azoxy-

benzene. From the analysis of the spectra taken at 60 and 56.4 Mcps we obtained

the following results:

1-

2,

1,3,5~trifluorobenzene in a nematic solution is more oriented than benzene
and less than hexafluorobenzene, Characteristic values of the degrees of or-

der S for the different substances are: benzene S = -0,10, 1,3,5-trifluoro-
2
1/2 {3cos @ —1)Av, where

benzene S = -0,15, hexafluorobenzene S = -0,20 (s
@ is the angle between the magnetic field and the molecular symmetry axis

normal to the molecular plane).

i t t ortho - r
The scalar coupling constants JE; a , J?; 2 and JHF are positive,

Jﬁ;ra is negative. The values and the relative signs of the constants have
1

recently been published by Jones, Hirst and Bernstein ). Interesting 1is

the comparison with hexafluorobenzenez), where J;;ta has about the same

absolute value, but a negative sign,

Comparing the ratios of the measured coupling constants %or the anisotropic
part of the total (direct + indirect) spin-spin-interaction with those
calculated for the direct spin-spin-interaction, we conclude that there
exist noticable contributions of the indirect spin-spin-interaction to

the, FF(meta), HF(ortho) and RF(para) couplingszkAnisotropic contributions

PN
mu&ao‘fop&g Sudh
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-2 .
to FF couplings havﬁﬂbeen reported by Snyder and Andersonz) for hexa-
fluorobenzene, (Their results for C_F including the sign of Jmeta

66
mentioned above could be confirmed by us,)

4, The anisotropies of the proton and fluorine chemical shift tufned out to be

A&, = (-2.50 ¥ 0,20,107°
AT, = (+99 t5).107¢

(wvith AG= = 1/2¢ Oy + .,), z-axis perpendicular to the molecular
plane, y-axis parallel to the CF bond), The shift anisotropy of the protons
in 1,3 5-trif1uorobenzene is nearly the same as in benzenes) (~2, ot 0,2).
10-3. In contrast, aa' differs strongly from the value obtained for hexa-

fluorobenzenez) (+154 «10 ),

Combining our value of AEF with the shielding anisotropy of monofluoro-
5 .
benzene given by Snyder ) we obtain the following relations for the shiel-

ding tensor components of a fluorine nucleus of monofluorobenzene or 1,3,5~

trifluorobenzene
-6
s'xx - a—az = -157 e 10
-6
= =41 -10
Oy - T2z

This procedure seems to be Jjustified, since there is no great difference

between the scalar shielding constants of %?3F3 and %FSF.

The observed differences of the shielding tensor components can be explained
by the theory of Karplus and Da55) with reasonable values for the degree of
ionisation and of the double bond character of the CF bond, For a further
study of the CF bond we intend to investigate some other fluorobenzenes

oriented in nematic solutions.

At the end of this contribution to ITTNN we should like to mentlop a problem
we have with our Flg-measurements. For a more exact determination of é;5}
we need an internal Flg-standard which should have as high a symmetry as TMS,
and which gives only one line in the nematic and the isotropic solution., We
have tried to get Si(CF ) or C(CF )4, or at least to find a prescription

to make them ourselves, but without succes., Perhaps readers of ITTNN can give



us advice?

Up to now we determined Ag; by measuring the shift of the nematic spectrum
against the isotropic spectrum, We applied the following simple method using
the sidebands of a 2000 cps modulation: After recording the main signal of
the nematic phase we heated the sample so that the following sideband belonged
to the isotropic phase. The main signal position ¥ in the isotropic phase then
= -2000,
1s UV = Vg deband ™2
We are indebted to Professor G.C.Finger, Urbana, Illinois for giving us 1,3,5~

trifluorobenzene,

Sincerely yours,

?' M/C@f'l/‘/k.% CL SCAMLM

(J. Nehring) (A. Saupe)

1) R.G.Jones, R.C.Hirst, H.J.Bernstein, Can, J, Chem. 43, 683 (1965)
2) L.C.Snyder, E.W.Anderson, J. Chem, Phys. 42, 3336 (1965)

3) A.Saupe, Z. Naturf, 20a, 572 (1965)

4) L.C.Snyder, J. Chem, Phys. 43, 4041 (1965)

5) M.Karplus, T.P.Das, J. Chem. Phys. 34, 1683 (1961)
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UNIVERSITY OF HOUSTON
CULLEN BOULEVARD
I HOUSTON, TEXAS 77004

CHEMISTRY DEPARTMENT April 7, 1966

Dr. Bernard L. Shapiro
Department of Chemistry

Illinois Institute of Technology
Chicago, Illinois 60611

Dear Barry:

ANOTHER EXAMPLE OF LINE BROADENING CAUSED BY OXYGEN

Since we are just learning to operate our HA-100 we thought
we would like to share one of our experiences with readers of the
Newsletter. Ray Ettinger of Varian Associates suggested propylene
oxide to us as a good compound for checking spectrometer performance.
In particular, the proton adjacent to the methyl group provides a
forest of closely spaced lines that demands a good field-frequency
stabilization unit to obtain a resolved spectrum. While
Ray Ettinger was visiting with us we prepared a propylene oxide
sample by bubbling nitrogen through a neat sample containing
benzene, and sealed the sample tube with a plastic pressure cap.

On the day of sample preparation we obtained a reasonable spectrum,
but the quality depreciated rapidly until on the third day we
obtained the enclosed spectrum of two of the protoms labeled
"Under N.". We then decided to use a vacuum degassed sample and
found immediately the resolution, stability, and signal/noise
improved as demonstrated by the other spectrum labeled "Under
Vacuum'. It is obvious that some oxygen diffused through the cap,
and that this oxygen is a trouble-maker. Needless to say we have
routinely used vacuum sealed samples for any work other than casual
examination of reaction mixtures. Even though the effect of
oxygen broadening is well-known, we had to be reconvinced and we
therefore would suggest to Newsletter readers that they be
exceedingly particular about excluding oxygen in samples of
critical interest.

Sincerely yours,

(ol @Buthy 9. Jainkeo

M.R. Willcott Billy J. Fairless

Enclosure
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SPECTROSCOPY

SPONSORED BY: The UCR Department of Chemistry
and University of California Extension, Riverside

WHEN: Wed.-Fri., June 8-10, 1966

WHERE: Chemistry Building, University of California,
Riverside

Purpose and for whom intended: An intensive
short course designed to introduce the partici-
ponts to the basic theoretical and practical
fundomentals of N.M.R. spectroscopy. It is
aimed primarily to instruct personnel from in-
dustry, although it may be equelly valuable to
persons in academic ond government laboratories.
The material will be of interest not only to
those directly involved in the use of N.M.R.
spectrometers, but also supervisory personnel
interested in the potential usefulness of N.M.R.

spectroscopy.

COURSE DESCRIPTION: The course will be con-
ducted at a basic rather thon advanced level and
will be composed of a series of lectures and
laboratory sessions. In the loboratory sessions,
each participant will learn the fundamentals of
operation of @ basic N.M.R. spectrometer and
be given demonstrotions of specialized auxiliary
equipment and advanced spectrometers. Open
laboratory sessions on Thursday evening and
Friday afternoon will allow participants to
further familiarize themselves with the instru-
mentation of N.M.R.

CREDIT: This course is set up as a one unit course
under the title “Chemistry X 400.” For those
desiring credit a final examination will be given
at the end of the course. All participants who
complete the course, whether or not they take
the final examination, will be giver o “certificate
of completion.”

LECTURES AND LABORATORIES

FIRST DAY, Wednesday, June 3

9:00- 9:30 Introductions

9:30-10:30 Aa Introduction to end the Basic Principles of
N

Professor John Baldeschwieler,

Stanford University
10:45-12:00 Basic instrumentation

Mr. Roy Ettinger,

\'anign Associates, Palo Alto

2:00- 2:30 Loboratory Lecture
Mr. Roy Fitinger,
- Vanan Associates, Palo Alto
2:30- 5:00 Operation of A-60 (Loboratory)

6:30 Dinner (Speoker)
f=—— s SOl S LS - ST SIS e ]

SECOND DAY, Thuriday, June 9

9:30-10:30 Chemical Shitt
Professor John 1) Roberts,
Cahifornig Institute of Technology

11:00-12:00 Spin-Spin Splitting
Dr Stanley Manatt, Jet Propulsion Laboratory,
Califormia Institute of Technology

1:30- 2:30 Applications of N.M. R, to Structure Determimation
Professor Marjorte Casceno,
University of Caltforma, Inine

2:30- 5:00 Demonstration Laboratory Sessions®

Evening Special Lecture and Open Laboratories
*Demonsiration laboratories will include Variable
Temperature Operation, CAT, Spin-decoupling, Inuroduc-
tion to HA-100, Spectral Interpretation, and HA-100
Demonstrations

THIRD DAY, Friday, June 10

9:00- 9:45 Boron-11 NMR.

Professor M. F. Hawthomne,

Umiversity of Califormia, Riverside
9:45-10:30 Fluorine-19 N.M.R.

Professor Robert Taft,

Unuversity of Califorma, Irvine
10:45-12:00 Kinetics of Fast Processes

Professor Frank Anet, -

University of California, Los Angeles
1:30- 5:00 Open Laboratories

4:00- 4:45 Finol Exomination (Optional)

ENROLLMENT: To insure full opportunity for indi-
vidual participation, the total number of students
accepted will be limited. Enroliments will be ac-
cepted in the order in which they are received.
Enroliments may be made by individuals or
organizations. Any number of persons from o
single organization may enroll os long as there
are vacancies.

FEES: $125.00 (includes banquet). No refunds will
be granted after the opening of the progrom.
Housing: To assist participants in securing their
own accommodations, a list of housing facilities
located near the campus will be sent immediately
to each registered applicant for the course.

LOCATION: The University of California, Riverside,
is located in the City of Riverside approximately
60 miles east of Los Angeles, and may be reached
by two major freeways. Bonanza Airlines services
Riverside from Los Angeles International Airport
and Phoenix, Arizona. Frequent helicopter service
(Los Angeles Airways) is availoble between L.A.
International and Riverside. Adequate parking is
available on campus.

INFORMATION: For information please write, phone
or wire Roy Dull, University Extension, University
of Californio, Riverside, California. Phone (Areo
Code T714) 787-5741. Co-ordinator: Professor
Robert C. Neuman, Jr., Department of Chemistry,
UCR.

TR ET W R e e T e e e S S
ENROLLMENT FORM
Fundamental Principles of N.M.R. Spectroscopy —

Chemistry X 400

Mail to: University of California Extension, University

of California, Riverside, California 92502.

Enclose: Check made payable to The Regents of the

University of California in the amount of
$125.

Name Social Security No.

Position

Mailing Address

Telephone

Home Address

Organization

¥G-16



PROGRESS IN
CHEMICAL APPLICATIONS

OF ”. m.r.

SPONSORED BY: The UCR Department of Chem-
istry and University of Californio Extension,
Riverside

WHEN: June 6 & 7, 1966
WHERE: Chemistry Building, UCR

PROGRAM: The UCR Department of Chemistry,
in cooperation with UC Extension, Riverside,
is pleased to present a distinguished group of
chemists who will discuss recent developments
in their research involving chemical applica-
tions of N.M.R. spectroscopy.

This -conference is intended to appeal to
chemists actively engaged in N.M.R. research.

CONFERENCE PROGRAM

FIRST DAY, Monday, June 6
8:30 o.m.—Registration—Chemistry Building
9:30 a.m.—Opening Remorks
9:45 a.m.—Welcome

10:00 a.m.—Applications of N.M.R. to Studies of
Conformation and Conformational
Changes
Professor I'rank Anet,
University of California, Los Angeles

1:30 p.m.—Applications of Spin-Decoupling to
Spectrol Analysis
Dr. Stanley Manatt,
Jet Propulsion Laboratory,
Cualifornia Institute of Technology

3:00 p.m.—Corbon-13 Magnetic Resonance and
Molecular Structure
Professor David M. Grant,
University of Utah

6:00 p.m.—Banquet

SECOND DAY, Tuesday, June 7

10:00 a.m.—Halide lons as Chemical Probes for
N.M.R. Studies of Protein

Professor John ). Baldeschwicler,
Stanford Umiversity

1:30 p.m.—para-Fluorophenyl N.M.R. Shielding as
a Prognosticator of Acid-Base Inter-
actions
Professor Robert Taft,

University of California, Irvine

3.00 p.m.—Some Miscellaneous N.M.R. Problems

Professor John D. Roberts,
Cadlifornia Institute of ‘Technology

REGISTRATION AND FEE: The registration fee of
$20.00 includes the banquet on Monday eve-
ning. In order to achieve maximum interaction
between speakers and participants, attendance
may be restricted. (No refunds will be granted
after the opening of the program.)

HOUSING: To assist participants in securing their
own accommodations, o list of motels and
hotels located near the campus will be sent
immediately to each person who registers or
requests this list. .

LOCATION: The University of California, River-
side, is located in the City of Riverside approxi-
mately 60 miles east of Los Angeles, and may
be reached by two major freeways. Bonanza
Airlines services Riverside from Los Angeles
International Airport and Phoenix, Arizona.
Frequent helicopter service (Los Angeles Air-
doys) is available between L.A. Interaational
and Riverside. Adequate parking is available
on campus.

INFORMATION: For information please write,
phone or wire: Roy Dull, University Extension,
University of California, Riverside, California.
Phone (Area Code 714) 787-5741. Co-ordina-
tor: Professor | Robert C. Neumen, Jr., Depart-
ment of Chemistry, UCR.

e T P S ————————

ENROLLMENT FORM

Progress in Chemical Applications of N.M.R.

Mail to: University of Californio Extension, Uni-
versity of California, Riverside, California
92502.

Enclose: Check made payable to The Regents of
the University of California in the amount
of $20 (includes banquet.)

Name Social Security No.

Position

Mailing Address

Telephone

Home Address

gG-16
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UNIVERSITE D'OTTAWA

FACULTE DEG SCIENCES PURES £T APPLIQUEES

UNIVERSITY OF OTTAWA

FACULTY OF PURE AND APPLIED SCIENCE

H
OTTAWA 2, CANADA

DEPARTEMENT DE CHIMIE

DEPARTMENT
365, RUE NICHDLAE OF CHEMIBTRY

365 NiCcHOLAE ST.

April 15th, 1966

Title: Stereochemistry of Dioxanes and Abortive attempts at Differentiation
of Enantiomers,

Professor B, L, Shapiro,
Department of Chemistry,
Illinois Institute of Technology,
Chicago 60616, 111, U.S, A,

Dear Barry,
We have been continuing to analyse the A_B_ spectra of some

additional 2, 3-disubstituted dioxanes, The spectrum of 2, 3-diphenyl-
1, 4-dioxane, m.,p. 132° gave the following parameters. The equality

of JA and JB
1 Ha Jy =35 = 2.8 ©ps,
P o/ He Jem = ~117
p | = cther 5’ = 6.4
~ Ha T ehaar AB )
¢ Ha Sbenzeneg—:: el

require the compound to have the cis configuration, 'and to (see Can, J.
Chem,, 43, 3445 (1965) for the complete argument as applied to cis_
dichlorodioxane) be undergoing rapid chair-chair interconversions., This
conclusion like that for the dichloro derivative corroborates the original
assignment and negates the conclusions of Caspi and Lefevre. Perhaps
more surprising was the result obtained from the analysis of naphtho-
dioxane. This compound, m.p. 134-136 was assigned the trans
stereochemistry on the basis of X-ray analysis (Hassel, Acta. Chem,
Scand., 10, 136 1956). Yet we obtained the following result from the

|
ces 2
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wi D s
AZBZ analysis,
Ha
Ha J = J = 2.9
0/7:‘j.\: other A o
— »\a -
A‘/ Ha = onar JC'rem = -11.7
) 1
JAB = 6.4

b = 13.6

Again the compound must be cis and interconverting:: To check our
assignments we ran the spectrum at 100 mc. (courtesy of Varian's

Leroy Johnson) and the above parameters gave a calculated spectrum in
good agreement ( <0.3 c,p. s.) with the observed, We have just learned
from Dr, Altona at Leiden that he analysed the same compounds and
obtained results in good agreement with ours, He has submitted a paper
for publication in Tetrahedron, We therefore plan to proceed directly

to the analysis of two new dioxanes which were synthesized by Dr, Belleau
of our department, I don't believe anyone can scoop us on these,

I read with interest the report by Pirkle on the observance of
two signals for racemic trifluoromethylphenylcarbinol in optically active
a-phenethylamine, I might as well report our lack of success in this
area, We synthesized an appreciable quantity of optically active
p-tolylethyl sulfoxide but have not been able to differentiate enantiomeric
alcohols in this solvent. We had hoped that enantiomers might exhibit
different values of J but in all cases the OH signal of our

c—o0
R
H--H

alcohols was a broad singlet in spite of our lacking precautions to ensure
dry solvent and solute.

Yours sincerely,

-3
e

RRF/cg Robert R, Fraser,
|
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PURDUE UNIVERSITY

DEPARTMENT OF CHEMISTRY
LAFAYETTE. INDIANA 47907

April 6, 1966

Dr. B. L. Shapiro

Department of Chemistry

INlinois Institute of Technology
Chicago, Illinois 60616

Current MR Studies at Purdue

Dear Barry:

For the benefit of readers of the NMR Newsletter, here is a brief report
of some work which should be reaching the preprint stage within the
next several months.

l.

Dick Hughes has reinvestigated the dilution shifts of benzoic

acid in benzene, using extreme care to eliminate water and analyging
the data by the method of Davis and Pitzer. He finds that the OH
shift of benzoic acid monomers is about 1 ppm upfleld from benzene

at room temperature, and it seems to move to higher fields as the
temperature is raised. The OH shift for the dimers also moves upfileld
at higher temperstures, starting at about -6.8 ppm from benzene at
30°C.

Paul Simon has been looking at the hydrogen-bond shifts in the three
component system CCly-dioxane-water, at very low water concentrations
where Hz0 dimers and polymers are absent. Nelther the HzO monomer
nor the HoO-dioxane complexes appear to have temperature independent
chemical shifts, but we hope to be able to unravel the data and
obtaln some AH and K values.

As reported at the recent Pittsburgh ACS meeting, Ron Birkhahn

has made several fluorine-labelled soaps of the type CFa(CHZ)nCOONa.
Because of the relatively enormous solvent-sensitivity of F12 shifts B
these solutions show drastic spectral changes when the solute ions
aggregate to form micelles, and we are very excited about the possi-
bilities of using this method to obtain additional insight into the
physical chemistry of detergent solutions.

With best regards.

1816-1966

Sincerely,
’I.\,LG ”LJ_L_L&aS

Norbert Muller
Associate Professor
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

4800 FORBES AVENUE
PITTSBURGH, PENNSYLVANIA 15213

Pittsburgh
Research Center April 15, 1966

Dr. B. L. Shapiro

Department of Chemistry

Illinois Institute of Technology
Chicago, Illinols 60616

Dear Dr. Shapiro:
cl3 NMR of Diene-Iron Tricarbonyl Complexes

H. S. Gutowsky, E. N. Frankel, and I have completed a study of
the ¢13 NMR spectra of butadieme-iron tricarbonyl and methyl octa-
decadienoate-iron tricarbonyl to_aid in the elucidation of the struc-
tures of these complexes. The cl3-m coupling constants indicate_that
all of the C-H bonds in the butadiene comglex are essentially sp
hybrids. This observation, the c13 and H! chemical shifts, the H-H
coupling constants, and other data are consistent with a structure in
which the bonding of Fe at C-2,3 in the diene complexes is very similar
to that in ferrocene, but in which the terminal CH; or CHR groups are
slightly rotated about the C1~C2 and C3-C4 bonds of the ligand. This
steric distortion of the ligand from planarity makes the bonding at
Cc-1,4 differ somewhat from that at C-2,3, but both instances involve
m-orbitals on the carbons. The data for 1,3-butadiene and its iron
tricarbonyl complex is summarized in table 1. Low signal-to-noise in
spectra of the ester complex precluded measurements of the coupling
constants; heteronuclear double resonance experiments, however, re-
vealed two doublets centered at 108 ppm and 129 ppm.

This material has been accepted for publication by the Journal
of the American Chemical Society and will appear in a future issue.

Sincerely yours,

Hend

H. L. Retcofsky

Table 1.- Carbon chemical shifts and C13-H coupling constants
in 1,3-butadiene and its iron tricarbonyl complex

Butadiene-iron

Position Butadiene tricarbonyl
|
c-1,4 8¢, ppm from CSp 76.2 151.7
JC-H’ cps 158 160 + 5
c-2,3 8¢, ppm from CSjy 55.6 107.0
158 170 + 5
JC-H’ cps +

c-0 6C, ppm from CSjp -- -18.9

91-59
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rAssociate

PHYSIKALISCHES INSTITUT

71 LEIPZIG C 1, LINNESTR. 5 - TEL.: SAMMELNR. 64511

PrOfBBSOI‘ B. IJ. Shapiro am 8.3.']966 Ar.: AI‘nd/pr.
Department of Chemistry

Illinois Insitute of Technology

Technology Center

Chicago 16, Illinois
USsS A

Sehr geehrter Herr Professor Shapirol!

Fiir viele Probleme ist es notwendig, die hochaufgeldsten Spektren
exakt zu analysleren. Es wurden in der Vergangenheit einige Verfahren
angegeben, dle den Einsatz von elektronischen Rechenmaechinen vor-
sehen und vielen Laboratorien stehen entsprechende Rechenprogramme
zur Verfigung. Es war nun leider nicht méglich, schon vorhandene
Programme direkt fiir unseren Rechenautomaten vom Typ ZRA 1 umzu-
schreiben, Das groBfte Hindernis bildete dabei der relativ kleine
Speicherraum (4096 Speicherplitze).

Wir haben ein Programm nach der von Ferguson und Marquardt ) angege~
benen Methode geschrieben, die eine Erweiterung des Verfahrens von
Reilly und Swalen2) ist.

Eilnige Besonderheiten des Progremmes, die sich aus der Notwendigkeit
der Einsparung von Speicherplédtzen ergeben, sind folgende:

1. Verzicht auf die Fehlerrechnung.

2., Alle Hauptprogramme (Berechnung der experimentellen Energie-

nivesms, Iteration, Berechnung der Linienformen) werden nach-
einander eingegeben,

3. Fiir die Berechnung neuer Parameter nach jedem Iterationsschritt
konnten explizite Gleichungen gefunden werden:

' = ,z Z { (Mie )i Z S,‘ip,,v Ejuv}

“rg Jlﬂ H ka
Frm () (M ) T Siverw i
j%‘({(mjkfx)i( jkfk)u} ;"‘{ JKZ “‘l“ i® V %
(Bedeutung der Symbole und Indizes siehe 1y

Deutsche Notenbank Leipzig, Kento-Nr, 1127 600/1 - Postscheckkonto der Deutschen Notenbank Leipzig Nr. 500
Fernschreiber der Karl-Marx-Universitét 051 350
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4, Die Koeffizientenmatrix des Gleichungssystems zur Bestlmmung der
experimentellen Energieniveaus aus den Frequenzen ist positiv defi-
pnitiv und deshalb kann das einfache Verfahren von Cholesky zur Auf-
16sung benutzt werden.

5, Wenn das Spektrum sehr viele Ubergénge enthélt, verzichten wir auf
die Anordnung der Frequenzen nach der GréSe und druqun sile sofort
aus (Die Intensitéiten sind immer von selbst auf n 20~ normiert).

6. Die resultierenden Iinienformen werden durch Annshme von GauBkurven
fiir die Einzellinien berechnet.

Wir kSnnen mit unserem Programm Systeme mit maximal 6 nichtédquivalenten
Spins behandeln. Bisher haben wir es auf 4- und 5-Spinsysteme angewen-
detB)’ 4). Voraussetzung fiir eine erfolgreiche Durchfiihrung der
Iteration ist ein gut aufgeldstes Spektrum, in dem viele Einzellinien
beobachtet werden. Diese Bedingung war nicht immer bei den von uns
untersuchten 5-Spinsystemen erfiillt, und in solchen Fédllen konnte durch
die Iteration keine Verbesserung des Ausgangsspekirums erreicht werden.
Kann man sber geniigend Linien zuordnen, 8o kommt man mit der Methode
sehr schnell zu guten Ergebnissen.

Mit vielen GfﬁBen

Y. ol
(K. Arnold)

1) R. Ce Ferguson, D. W. Marquardt J. Chem. Phys. 41, 2078 (1964)
2) J. D. Swalen, C. A. Rellly J. Chem, Phys. 37, 21 (1962)

3) E. Miihle Ann. d. Phys. (im Druck)

4) G, Klose, K. Arnold Mol. Phys. (im Druck)
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Hniversity of Toronto
TORONTO 8, CANADA

I

DEPARTMENT OF CHEMISTRY l4 april, lyao.

Ur. pernard L. Shapiro,
vepartuent of Chemlstry,

11linois Institute of Technology,
Ciiicago, Illinoils o0616,

unitea states oi Awerica.

Cis-trans lsomerism versus Tautomerism in Thiocaniliaes

bear LUr. Shaplro,

I recently had occasion to record the p.m.r. sgpectrum of
thioaceto-p-toluidide and noted that it was unexpectedly complex.
In particular, the aliphatic methyl protons gave rise to two signals,
as did the aromatic methyl protons. I thought at first that 1 haa
ouservea a case of thloamide-thiolimidic acid tautomerism (this
explanation haa also beeT suggestea to explain the complexity ol tne
uiioacetanilide spectrum—) but further work has shown that the
pnenomenon under opservation is cis-trans lsoweriswm of tne tniocamice
group.

ihe data in the table show that « thioliwldic acld tautower is
not involved pecause
(a) nelther of the aliphatic methyl proton signals approximates
tnat of tne tixed tautower, methyl N-p-tolyl thiolacetiwldic acia, and
(b) the aromatic protons of the thioamide occur at lower flield than
those of the thiolacetimidic ester. '

1€ two isowers al'e present in avout sgual proportions 1. tlie
tnioacetyl derivatives, no aoupt because of thne siwilarity 1iun slze
of tue sulphur atom and the metayl group. If the siiec Ol the aikyl
LIoup is reuucea \tniloforwaniliae) the thioawlde exlsts wholly in
one 1orm; if 1t ve increased (tnlopivalotoiulalae}, wholly in the
other. This finding 1s nicely corroporated oy, the stretchning
frequencies of the N-H bonds in the infrared. ¢ 1he situation
recalls that in anilides themselves, where, because 0of the sumaller
gize of the oxygen atom, it is the formanilides which exist 1n two
isomeric forms while the acetaniliues exist aliwost completely 1in the
form with the carbonyl oxygen orlented towards the ring.

the splitiing of tne arowatic wmetunyl proton signal mentlioned
apove 1s no aoubt aue to the long range eilecte oI the thlocarvonyl
group. =no similar eftect (altnougn swaller, O.co c¢/8) ls observed 1iu
the two rorws of p-wetnyl lorwaniliue. 1T seems reaconable tnat
tne tuloawiae group snoula have a greater eiiect than an amiuej"g,
wut this is not eviaent in the ring-proton snitts ror' tae talopivalo-
toluiaide. .inis polnt is unaer turtner investigation,
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450-405H
(mult)

Hcy-4D0
\uulit)

“4cy,
441, 4250
(AZBZ)
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1 k = e, o' = e
11 kK = we, n' =0
111 R = H, r' = i
IV n = u&ej,n' = e
V K = me
Infrared
Ar-le Me-S
140 = pPlels) 52004
l4ac
- - 25495 bRolo}
- - 5001
141 - 5400
1%& 116

aouplet, J = l«.t c¢/8; collapses with b U

n.Oo.r. spectra weasurea lor dllute solutions in aeuterocnloroform at

amvient temperature on a varian A oU spectrometer,
s. internal standard.

¢/8 aownrleld from t.u. :
Leasured ir cnloroiori: Soiutions on & peckman IR-& spectrophotometer.
rilrures quotea ln wave numbers,

rigures quotea are
Infrasrea specira

1ours sincerely,

Uiu~45,é;a

(Ian D. Rae)
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18 April 1966

IIT NMR Newsletter Mailing List

Computerization has come (as it seems it must to nearly everything
sooner or later) to be the best way to deal with the logistics of handling
and mailing the IIT NMR Newsletter. Accordingly, please force-fit your
name and complete mailing address (including name of the country, in English)
to the format designated below, so that our computer can spew forth the
labels necessary to get the Newsletter to you.

Note: (1) U.S. addresses must have a zip-code, and if you don't know yours,
please ascertain it and include it in your address. There are now so many
Newsletter subscribers that we cannot undertake to find your zip-codes for
you.

A2) 'Newsletter recipients must send us this new address format.
There are ;::‘xcéptions. Newsletter Number 91 and all subsequent issues
will be sent only to those from whom we have received new addresses by

May 15, 1966,

Name (maximum of 28 letters plus spaces)

Address (maximum of 4 lines of 35 letters plus spaces each)

é./
B. L. Shapiro
Department of Chemistry
I11. Inst. of Tech.

Chicago, 111, 60616



®N.M.R, Chemical Shifts of F in Crystals and Solutions"
(in Chinese)

I. Chiu Wang

Acta Physica Sinica 20, 41 (1964)

"Addition von Triphenylstannyl-diphenylphosphin an Mehrfach-
bindungen"

H. Schumann, P, Jubzi und M. Schmidt

Angew, Chem, T7, 912 (1965)

"Nuclear Magnetic Resonance Studies"

V. The Tautomerism of Tasmanone and Belated B-Triketones"
I. R. C, Bick and D. H. S, Horn
Austr, J. Chem, 18, 1405 (1965)

"Carnaubadiol, A Triterpene from Carnauba Wax"
C. S. Barnes, M. N, Galbraith, E. Ritchie, and W. C. Taylor
Austr, J. Chem, 18, 1411 (1965)

"The Chemistry of the Euphorbiaceae"

XI1. Compounds Derived from a New Beyeria Species"
P. R, Jefferies and T. G. Payne

Austr. J. Chem. 18, 1441 (1965)

"“Extractives of Australian Timbers. VI. Ebelin Lactone"
R. A. Eade, L, P. Rossler, H, V., Simes, and J. J. Simes
Austr. J. Chem. 18, 1451 (1965) )

"2-Alkylidene-1-Phenyloxazolidine-4,5-Diones"
K. R. Markham and I. D. Rae
Austr, J. Chem.. 18, 1497 (1965)

"Nuclear Magnetic Resonance Spectra of Pyrrolizidine Alkaloids"
I. The Spectra of Retronecine and Heliotridine"

C. C, J. Culvenor, M. L, Heffernan, and W. G. Woods

Aust, J. Chem. 18, 1605 (1965)

"Nuclear Magnetic Resonance Spectra of Pyrrolizidine Alkaloids
II. The Pyrrolizidine Nucleus in Ester and Non-Ester
Alkaloids and Their Derivatives"

C. C., J, Culvenor and W, G.Woods

Aust, J. Chem. 18, 1625 (1965)

"Constituents of MELICOPE SARCOCOCCA LAUT"
II. A New Flavanone"

W. Brune and T, A, Geissman

Aust. J. Chem. 18, 1649 (1965)

"Lactic Acid Racemization in Clostridium butylicum, Evidence
e
for a Direct Internal Hydride Shift'
S, S. Shapiro and D, Dennis

Biochemistry L, 2283 (1985)

ups of Proteins, IV.

. anate with Functiomal Gro
ReagE e Formation of

Inertness of Aliphatic Hydroxyl Groups.
Carbamyl- and Acylhydantoins"

G. R. Stark

Biochemistry L, 2363 (1965)
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A, Kowalsky
Biochemistry 4, 2382 (1965)

"The Hydrogen Bond in the Diols, I,"
T, Yonezawa, H, Saito, S. Matsuoka and K. Fukul
Bull. Chem, Soc, Japan 38, 1431 (1965)

’

"The Reaction of Tropoids with Quinone Derivatives. VIIIL/
The Reaction of Several Tropolones with p-Benzoquinone=-
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Y. Nishiyama

Bull. Chem, Soc. Japan 38, 148L (1965)

"63cu- and 69¢cu-3lp Spin-Spin Coupling in Copper(I) Tri-
alkyl Phosphite Complexes"

R. W. King, T. J. Hubbemann and J. G. Verkade

Chem. Commun, 561 (1963)

"The Rearrangement of 9-Hydroxymethyloctalin"
Y. Kikino and P. De Mayo
Chem. Commun, 550 {1965)

"The Interaction of 1,3,5=-Trinitrobenzene and Aliphatic
Amines"

M. R. Crampton and V. Gold

Chem. Commun, 549 (1965)

"Reactions of Benzenesulphonylcarbene"
R, A, Abramovitch and J, Roy
Chem, Commmun, 542 (1965)

"Photochemical Transformations of Dichloromethyl- and Tri-
chloromethyl-cyclohexadienones"

J. King and D, Leaver

Chem, Commun. 539 (1965)

nThe Synthesis of Glaucine, O-Methyleorydine, and Pseudo-

corydine vie Fnenblic Oxidative Coupli
M. Shamma end W. A. Slusarchyk
Chem. Commmn. 528 (1965)

“"The Structure of Abieslactone, & Methoxy-tetracyclic

Triterpene Lactone”
5. Matsunaga, J. Okads, and S. Uyeo
Chem, Commun, 525 (1965)
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vA 1,3-Addition by a Hydroxyquipone: The Structure of

Perezone”
R. B, Betes, S. K. Peknikar gnd V. P, Thalacker
Chem. % Ind, (London) 1793 (1965)
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Chem. & Ind. (London) 1838 (1965)
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W. E. Truce, J, R. Norell, R. W, Campbell, D, G. Brady, and
Je W, Fieldhouse

Chem, & Ind. (London) 1870 (1965)

"Alkaloids of Veratrum album Subsp. lobelianum)Bernh.)
Suessenguth, X"

J. Tomko, Z. Voticky, H. Budzikiewicz and L. J.Durham

Collection Czech. Chem. Commun. 30, 3320 (1965)

"On Terpenes. CLXXV. Revision of Sgructure of Artiopicrin,
Cnicin and Scabiolide"”

M. Suchy, Z. Samek, V. Herout and F. Sorm

Collection Czech. Chem. Commun. 30, 3473 (1965)
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A. S. Kende, Patrick T. Izzo, and J. E. Lancaster
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T. S. Sorensen

J. Am. Chem. Soc. 87, 5075 (1965)

"Nitrogen-15 Magnetic Resonance Spectroscopy. 1IV. The
Degenerate Biomolecular Exchange of Protons in Ketimines"

J. B, Lambert, W, L, Oliver, and J, D. Roberts

J. Am. Chem., Soc. 87, 5085 (1965)

"Dienone-Phenol Rearrangements of 2,6=-Di-t-butyleyclohexadien-
l-ones" -

B. Miller, and H. Margulies

J. Am. Chem. Soc. 87, 5106 (1965)

"Fhe Mechanism of 1,3-Migrations of Allyl Groups in the
Dienone-Phenol Rearrangements of 2,6-Di-t-butylcyclo-
hexadienones™

B. Miller

J Am, Chem. Soc. 87, 5111 (1965)

"Stable C rbonium Ions. XVII. Cyclopropyl Carbonium Ions
and Protonated Cyclpropyl Ketones"

€. U. Pittman, Jr., and G. A. Olah

J. Am. Chem. Soc. 87, 5123 (1965)

"Approaches to "Push-Pull" Stabilized Cyclobutadienes"
R. Breslow, D. Kivelevich, M. J. Mitchell, W, Fabian, and

K. Wendel
J. Am. Chem, Soc. 87, 5132 (1965)

"Small-Ring Compounds. XLIV. Interconversion of Cyclo-
propylcarbinyl and Allylcarbinyl Grignard Reagents"
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