














THE UNIVERSITY OF NEW BRUNSWICK

FREDERICTON. N. B.
CANADA

T OF PHYSICS

September 26, 1966

Professor B. L. Shapiro
Department of Chemistry
I1linois Institute of Technology
Chicago, Illinois 60616

Intermolecular Overhauser Effect

Dear Barry:

In response to your reminder I wish to report some
results which Jr. J. Schraml obtained during his short stay
here. We hope to continue this investigation of the inter-
molecular Overhauser effect.

We used 4 samples, all of which contained chloroform
at about 1§ per cent by weight, and all were thoroughly
degassed by repeated freeze-pump-thaw cycles on a hlgh
vacuum line. The other sample components were

in sample 1: cyclohexane and a small amount of TMS3,

in sample 2: benzene and a small amount of TM%,

in sample 3: tolueneg

in sample 4: p-xylene.

Spin-lattice relaxation times T; were measured by observa-
tion of the recovery of the signals after rapid adiab~tic
passage inversion. An exponential curve was fitted L, the
method of least squares, and the resulting accuracy of the
7y values is about 10 per cent.

Ty in sec

Sample CHCls ring H CHs TMS
cyclohexane 23 ' 11 - 11
benzene 23 14 - 7
toluene 20 13 10 -
p-xylene 2d 8 o -

It is interesting to note that somewhat different Ty values
were obtained when a straight line was fitted by the least
squares method to the logarithm of the recovery curve.

We measuredthe intermolecular Overhauser effect as the
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Prof. B,L. Shapiro

Department of Chemistry

I1linois Institute of Technology
Technology Center

Chicaro, I11, 60616
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Suhject: F NMR spectra of some flunrine-cnontaining
aromatic compounds

Dear Professor Shapirn,

the time is due for a new con
tribution as you have kindly reminded us,

As our contribution to IIT NMR
Newsletter we wonld like to report some of our F19
stvudies, Tn conncetion with structure determination work
we have measured =ome fluoro-containing aromatic com-
rounds, which mav be of interest to some of the readers,
The data nf snme of them are summarized herewith helow:
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Donc en pratique nous observons une évoluticn des 3 multiplets
de Hg suivant la fréquence d'irradiation et au lieu d'avoir un effet

de découvlement complet aux “réquences \J + J

PV UP - Ha ;'QP et

'Q p - JP - Ha podw les multiovlets de Hg correspondant aux 1,0 et

-l dem Hg, nous avons un maximum de cet effet.

* E, Duval et E.A.C. Lucken, Mol. Phys. 10, 499 (1966)

E. Duval, Thése non publide.

Sincéres salutations.

she> (27

Dr. E. Duval Prof. G.J. Béné
























MCcMASTER UNIVERSITY
HAMILTON COLLEGE

HAMILTON, ONTARIO, CANADA

October 5, 1966

Dr, B. L. Shapiro,

Department of Chemistry,

Illinois Institute of Technology,
Technology Center,

Chicago, Illinois 60616,

The "H and "F N._M.R. Spectra of the Adduct H, O,BFy

Dear Professor Shapiro,

We have recently obtained the 'H and YF n.m.r, spectra of
the molecular complex BF; .H; O, They provide strong evidence to
support the usual assumption that the adduct is the simple donor-
acceptor complex H, O —= BF;5 .

Low temperature (-80°) proton and fluorine NMR spectra of
a solution of water and BFy, in a molar ratio of 1:2, (O.44M and
0.86M) in acetone solvent are shown in Figure 1., The proton spectrum
(Figure la) has two small peaks, to low field of the solvent acetone
peak, which can be attributed to species complexed with BFy . A small
peak at 2,815 arises from acetone complexed to BFy; the 0,64 p.p.m,
shift of the acetone peak to low field on complex formation is in
reasonable agreement with the value of 0,59 p.p.m. that we have found
for solutions of acetone and BF; in methylene chloride., A small low
field peak at 12,42 § has a 1:3:3:1 quartet fine structure with a
spacing of 2,9310,1 c.p.s. The fluorine spectrum (Figure 1lb) consists
of two major peaks of chemical shifts 146,05 and 146,59 p.p.m. to high
field of CFC4 , each further split by fine structure, The low field
peak is assigned to the 1:1 complex of BF; with acetone, since this is
the major peak in samples of BF; in acetone containing only a trace of
water, This peak is split by a 'B-"'B isotope shift, The high field
% peak has a skewed quartet structure with unequal splittings, The
splittings are similar in size to those of the 'H low field quartet,
and to the isotope shift on the low field ®F peak (3,7240.1 c.p.s. at
56.4 Mc./sec.).

The skewed quartet structure of the high field pelak can be
explained by an isotope shift of 0,066 p.p.m., as for the low field
peak, and also a -plitting of each of the F-on-'"B and F-on-'"B peaks




























































MELLON INSTITUTE
4400 FIFTH AVENUE
PiTTSBURGH, PA. 15213
11 October 1966

Long-range J in Aldehydes - H. Dreeskamp

C-C-H

Dear Barry:

15 1

In confirming our earlier work (1) on long-range C coupling
constants, I have investigated in more detail the 2-bond J ) of alde-
hyde groups. Since these are generally large ther are &5 &__j readily
measurable and signs might be determined by H- {Hf experiments relative to
the sign of J in many cases. In (1) it was shown - at least for ethane-
like structurés - that J may be interpreted as a product of the s-character
of the coupling cl3 in c-C-H the C-C-bond directed toward the coupling H and
a term being proportional to the hybridization of the 'transmitting' carbon.
Replacing in acetaldehyde successively hydrogens by chlorine-atoms produces

indeed an increase in J, C-C-H (1)(2) (see Table I) in quantitative agreement
with the expectations from an increased s-character of the coupling
C-atom. This may be estimated a la Frei and Bernstein (3) from the JC—H in
chloromethanes: H H
: +46.3
\ +35.7 ZH6.3 4N\
Table I: 4+26.6 _
C = C c=o0
' =0 ‘ CcL /
Jec-n’ e ¢! :C\cc
Jo g (CHM) = 125 (CH2CL2) = 178 (CHClB) = 209

Replacing in acetaldehyde the methyl-group by: CH CH -, C H CH_CH=CH- and

CH_C=C- groups produces an increase in JC C-H whlcg is, howeéer, méch smaller
gn the one expected: H H "\
3244 \ t
Table II: \ = \C:o *15fc=o ‘u"IC:O
+26 I C=o0 Y %
Jocog’ \C/ /=5 N L= C\ &
- - - - - C ~
N \>"€ 2 ‘,c'.
7 ~
Joog ‘(02H6) = 125; (C6H6) = 159; (cgﬁu) = 157; (CHBCCH) = 248

. From these experimental data it appears that the partial double bond
character of the '"transmitting' C-C bond gives a negative contribution to JC —c-K
The MO-theory (4) interprets the large coupling constant J in acetalde-
hyde by the super-position of two effects: () an inductivé withdrawal of
g-electrons and () a hyperconjugative backdonation of n-electrons in the
H-C-C plane due to the unshared electrons centered at the oxygen.

Starting from there several reasons might be given for the 'unex-
pectedly low' values in Table II:

(i) 1If the 1nduct1ve1effect overrides the hyperconjugative effect
polar structures \+C - % = C - 0O would tend to decrease JC C-H"



















MELLON INSTITUTE
4400 FIFTH AVENUE
PirrsBUrGH, PA. 15213 °
14 October 1966
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Rotational Isomerism in CH_BrCH.CN; J in Fluorobenzenes
2 2 meta

Raymond J. Abraham

Dear Barry:

My apologies for once again needing a reminder.

Research at Liverpool has been on two .ain lines. Dr. Deb has
been extending our studies of medium effects on rotational isomerism
noted in our last Mellon letter, and has measured the coupling constants in
CH_BrCH.CN in various solvents. Our results are summarized in Table I. The
remarkagly large concentration dependence of the J values in non-polar media
is noteworthy. We ascribe it to a monom&dimer equilibrium in dilute solu-
tions, though no doubt larger aggregates could be present in concentrated
solutions. In the dimer, the "effective'" dielectric constant of the medium
is now not the solvent dielectric constant but a much higher value and
this alters the proportions of the rotational isomers. To interpret the
results fully it is necessary to calculate the quadrupole moments of the
isomers, which on our model depends on where the CN dipoles are placed.
This we are still considering.

Also, we have been studying the large variations of the meta F-F
coupling in fluorobenzenes (-10 to +10 c/sec.).

I won't go into detail as we have already published a short note
on this, but the substituent contributions shown in Table II together with
the calculated value of J in metadif luorobenzene of +6.3 c/sec. gives
calculated values in verymgogd agreement with most of the observed couplings
Some interesting values are given below.

c d C 1i Calculated Observed
ompoun oupling value value

1,3,5-trifluorobenzene J15 +5.8 +5.6
1,2,3,5-tetrafluorobenzene J15 +5.7 +5.3

J +1. +1.8
he xa . 15 7 +
heseafluorobenzene J15 -2.3 -4 (= 27)
pentafluoroaniline Jog +4.3 L.6

J -2, 2.6

35 2 ;

Jo), -6.3 .9
pentafluorochlorobenzene J26 -5.3 5.4

J 2.k 2.6

35

JEM +1.2 1.0

In the pentafluoroscompounds the AA'XX'R analysis does not give any of the

signs nor does it a#ign J26 and J,. uniquely so we would be very pleased if
someone could check our predictiogg experimentally (provided they agreed wit

us!)

—I—J
















































































