























ESSO RESEARCH AND ENGINEEl VG COMPANY

CENTRAL BASIC RESHARCH LABORATORY

D. L. BAEDER
oIRECTOR

P V. SMITH, Jn.
AseT. OIRECTOR

December 10, 1962

Dr. B. L. Shapiro
Mellon Institute
44oO Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Dr. Shapiro:

The question of the temperature dependence of vicinal coupling
constants, arising from changes in torsional motion, has been raised
in various forms in the past. We have recently evaluated the tempera-
ture dependence of the couplings between nuclei gauche or trans oriented
using a potential of the form V=Vo/2(l+cos3p), and assuming an angular
dependence of the coupling constants J=J,cos2§., Assuming a Boltzmann
distribution, then
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where m=1 for trans nuclei, m=2 for gauche nuclei. Numerical integra-
tion on a digital computer gave the following dynamic values of ¢J >/J°.

For the static problem (#=180°, 600) this ratio for trans anda gauche is
1.00 and 0.25, resp.

vo/T_) 9>/30 Vo1 <I2/a,
(cal deg”™” K) trans gauche (cal dt:g-l K) Ttrans . gauche
50.0 0.9909 0.2541 15.0 0.9659 0.2671
Lo.0 0.9885 0.2558 10.0 0.9%29  0.2785
30.0 0.984k  0,2578 8.0 0.9243 0.2878
25.0 0.9810  0.2595 6.0 0.8950 0.3025
20.0 0.9757 0.2622 k.0 0.8500 0.3252
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Interestingly, variations of 5% in the individual couplings may
be expected to.occur in an accessible range of Temperature, even though
the observed coupling in systems with 3-fold symmetry, J(observed)=J
(trans)+ 2J(gauche)=l.5J,, is temperature invariant. The latter has
previously been demonstrated by Gutowsky, who used a similar theoretical
model end who also furnished experimental confirmation (J. Chem. Phys. 33,

843, (1960)).

Sincerely,

Eugons 3. 47%

EUGERE I. SNYDER

EIS/4p
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olRECTOR

. BMITH. Jr

ABMT. DIRECTOR

December 21, 1962

Dr, B, L, Shapiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Dr, Shapiro:

In my recent contribution to MELLONMR, dated December 10, 1962,
I have made an obvious error of fact to which you should call attention,
On page 2 I state, "... in systems with 3-fold symmetry, J(observed = J
(trans) + 2 J (gauche) = 1.5J,,..,", whereas the correct statement should
read, ".,,{n systems with 3-fold symmetry, J(observed) = I/S(J(trans +
2J(gauche)$ = 0,5J "

Osese

I'll try to be more careful in the future!

Sincerely,

eﬁﬁw L. rgilon.

Eugene I, Snyder
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Jei ey =+ 1.0 ops in 11 (13)
33
Jn-CM? =~ 2.4 cps in 111 (1)
J14 = JCH“~CH0 = + 2.6 eps  in 1V (1)
3 2 .

&)l have the mugnitudes and pigng (rnlutive to the vieinal Cl-Ch

coupling) predicted by theory 4,

b) Whe couplings are expected to nave a cos o dependence on

the angle 6 between the w orbitel on 01 amd the C1 Sl plﬂn014.
In this way the large Pive-bond counlings in V to VILT ars to be
rationalised.
Ja “cn, 205 cps in v (ret 19)
i = ) N 4 va
it eci, T cuy in Vi (2)

370

= .1 cpn n vl 2

JCH.—CL‘ 1 ¢p in vil (»0)

3 u
sz = JU””_C“” = 3 ¢ps in Vil (=1)

Tt also wupearcs to us, tobat the long vange coupling roporled
by Randall™ belongs to the wetlod croup eategory and thus does not
require any ot the diene-like ulructures of hucca and Nrcumuna.
(The diene~like structure in tieir exauple | unfortunately connects
the hydrogens with the smdler long range coupling. It 1s Interesting
to note, that a siwmilar structure was drawn b wutowsky and rorte
to caplain the tuct the JUW Lg ler e than Jﬂﬂ in tuieno[}ﬁhﬂzjwrrolu)
We npoulo,ize lor [i]linq up such 4 dot ol syace with reference
to published waterial, bul since there Las Leeu soue diycussion on

matlers vherce tlis intorsalion hag - apparently - beew missing ue

,oue

thought it might Le Lielpful to put it under the eves of those in-

terestied.,

Yours sincerely,

Salo Gronovwita

Iiuﬁmr A. Horthan
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Dr. B. Shapiro

Mellon Institute

4400 Fifth Avenue

Pittsburg 1%, Pa.

UsA December 15, 1962

Dear Barry,

The chemical shifts of non-ulternant aromatic hydrocarbons
are of goneiderubie importance tor checking of Lheoretical
charge density and ring-current calculations, Since there

is @till uncertainty in the line assignment of the seven
membered ring protons of azulené?z)we hoped to get additionul
information by comparing the A-60 spectra with those measured
on the HR-100 spectrometer (Palo Alto).

The protons of the five membered ring give rise to an AB,
spectrum with JAB = 4.0 +0.2 c¢ps. tor the seven mumbeu;d
ring protons we tried the assignment of a first orderc AB?_X2
spectrun, where A correspond to the proton on C-6, B Lo tne

protons on C-5% und C-7 and X to the protoas on C-4 and C-8.
\ ER.
Q.*g~\(, j>°
\\\,-“~\\;“» /.
3 & »
The transitions of this system were culculated using Corio's
tablesj) for the puarameters: JUX s 9.y eps, JAB = Y.hh eps,

JAX = 1.5 cps 3(A) tlransition: 4449.0 cps at 60 Mce and JBX

= 9.5 cps, JAH = Y.%0 c¢ps, JAx 1.h eps, 3(A) trunsition:
T48.8 ut 100 Mc¢ cps. 'Phe numericaul values are given in

tuble 1 aund the splltiing putiemis shown in the A-60 spectlrum
in tig. 1. The linvs observed show good ugreement with the
caleculatled Frequencies except those corresponding to the 4(4)
and 2(A) transitions, which difter at 60 Me L.4 cps resp.

1.7 eps und at 100 Me 1.2 e¢ps resp. 0.5 cps. PFor Lhe para-

meters: JBX = Y.h eps, JAH = 10,35 cps, = 1.5 ¢ops and 3(A)

Iax
transition: 448.0 c¢ps at 60 Me and J

BX Als

KIYSTRONS, TRAVELING WAVE [UBES, BACRWARD WAVE Ul Lo luith, LIHE A ACCEHEATURS, MICKUWAVE SYSHILI COMPURLNIY

R F.SPECTROME TERS, MAGNETS, MAGNETOME ELKS, S1AL0%, FOWER AMPLIFILRS, GRAPIIG KECURDLI,
VACUUM PRODUCTS, RESEARCH AND OLVELOPRIEHT SERVICLS

= Y.5 ops, J = 10.5 cps,

JAX = 1.5 ¢ps, %(A) trunsition : 749.8 cps at 100 Mc better
agreement for the 4(A) aud 2(A) trunsition is obtalned. Though
there is a further splitting by JAX into small tripletts the
2(A) and 3(A) transitions with a theoreticul difterence of 3.9
¢ps at 60 Me or 2.5 cps at 100 Mc should be separately resolved.

Some dutla illustrating the dilution and solvent dependence in
isocootane, 0014, 802 and (CHB)ZSEO with ™S as internal refer-
ence are given in tig. 3. ‘'the dilution shifts of the five ring
protons are relatively small, whereas those of the seven
wembered rTing protons wspecially of the proton on C-6 are
considerable. The solvent shifts belween the measurements in
CCl, and isooctane show that the polarisability of azulene in
Ccli in already remarkably augmented. In 802 (liquid) and
(CH.5)2 $=0 large dipole-dipole interactions can be observed.

Sincerely yours,

/_] e, 1< Y

1) Pople, Schneider and Bernstein, High Resolution Nuclear
Magnet Resonance, New York (1959)

2) 5.8.Danyluk and W.G.Schnelder, Can. J. Chem. 40, 1777 (1962)
$) P.L.Corio, Chem. Rev. 60, 363 (1960)
4

)

estiunated values, lines not separately resolved.

0.% molar solutions of azulene in non-degassed CCl, with
PHS a5 internal reference have been measured on a A-60
spectrometer and on an HR-100 spectrometer ,
Phe absolule chemicunl shifts of the A-60 spectrum should be
accurate tleps relative to 2% benzene in CCL with TMS
intern (436 cps), the relative ones +0.25 cps. The line
frequencies of the 100 Mc gpectrum were determlnedrby the
wiggle-heat wmethod on the scope, using a counter wlth an
accuracy of +0.1 cps.

915






Jitot for Biochemi Max-Planck-Institut fir Biochemie
oche e .
istitut fir Biochemie 8 Monchen 15, den 17 .12 .19062
. GoethestraBe 31 4 ) 7 2 ‘ Y v
sonnenbichler Feraruf 59 4261/63 *  Blatt zum Schreiben vom 17.12.62 . Dx 'B()L‘)I“n, [j,fy )
PostachiieBfach 64

Mrm: K. Tesch, Wuppertal-Vohwinkel
Industrieschaltgerit nach VDE 0660-52

S . oI}

Deav Dr. Bothner-By Typ ECWe 0.5, 220 V, 50 Hz
In our instltute we have the problewm of power failures;

! " problem ok pow ; Kosten: 38.50 DM

this weans that the A 60 is often cut off. When this

happens during the night or on weekends, then the magnet

A control relay, connected to the institute power
cools down and on the following day we cannol measure .
supply with a signal lanp, shows 1f power had been

interrupted.

because of the field driftl.
After a discussion wilh the Varian Corporvation (F.leller)

we connected, in parallel to the iuput, a "Wischrelais"

that turus on the spec l:rmf)eter by giving an inpulse of 2920 V P
0.5 sec duration when the nower returns and thus a long N T
cooling phase is avoided. The cycling period, however,
again oceurs.
procans
"-'—“—“'-1‘@ ‘a
290 v Ac I to console By weans of an electric clock we record the total time
@ 5 of power loss.
]
TB 402 With best regards I remain

"Wischrelais” Sincerely yours,

B Jolices Areseiiilivillee

Lo 3 401 (parallel Lo "on-switeh')

Sufelty equipment preventing overheanting etce. and Lhe off-
button do not lose their funclion.

The dimensions of the relay are about 7 x 6 x 2 cw and it
can be casily fixed on the back cover of Lhe power conlrol

unit,.
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