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LABORATOIRE DE SPECTROSCOPIE HERTZIENNE
ANNEXE DU

is strongly dependant of complexation solute — solvent. The linear and ¢yclic
LABORATOIRE DE RECHERCHES PHYSIQUES A LA SORBONNE

PARIS, LE 12 movembre 1902 kind of polymerization of ac. acid is probubly the origin of such an occurence

FRETIEIOR COuIN PARES v ODEan « 24-15 POSIE 263 484 (for water, i.e, this side-effect is decreased by the three dimensional arruy)
620,/1RE /uNE
3. L. SHAP Nitric ancid is quite seusitive towards oxygenaled bases and even
Dr. B. L. SHAPIRO e PN .
i Y g sgocial i & ter one (probubly three

MELLON INSTITUTY Clli Cl,‘LH Cl.... Its autoassociatiun looks like the wate (p ibly

4400 Fifth Ayenue difensiontl)?

FLLTSBUGLL 13 Purther researches in the same direction hayve been recently publi-

Ponnsyl vanie shed, esp. by HOLMISS, DiciNKalD, KIVILSON - J. Amer. Chew. Soc. to appear.

U. 5. A.

Siucerely yours.
Dear Dr. 8. L. SHAPIRU, -

—

R, FREYWANN
< Professeur & la Sorbounne
L had the occuslon Lo send you at the beginiug of 1902 this PARLS
puper. As we are wlways walbing fov ils appewrunce in MULLONMIRE, I bthink
the best is to send you agudn lhis lext.

Do Go MAVEL has waintaived a thesis, the text of which wppeared C—"//"
in full lTength in Memorial Poudves - Paris, 43, 1961. "

- Dr. G. bAVEL had studicd @ "N W . 5TUDLS OF OlGANLC SULVIWNT
+ WATEL, ACKTLIC Ui NIPRIC ACLD LAATULEST. i such wirtures, three dirfferent

phenomicta ¢ - aulboussocialion of lhe maiu componeul, covaentunlly of bhe sol-
veul (H. or @ bouding) ; ~ cowplesation solube.solvent ; — ionization. All

these effvets perturb 8 of waler (or acid) protons. To interprel lhe experi-
weitbal duba, lueorelical curyes 8 vs. concenlralion are calculated tor
elemenvary phesomenn (aulovassocialion, ...) wilh equilibriuwe coustaut us a
parweeler. Proton exonange bebween hydroxyles is wlso considered.

For uqueous solulions, o very cowplex cuse, Uie unicity of
destruction process of aulvassocialion for wuber in diflerenl solvenls is
used, in w First step. Complesulion data L K/
(waler solvent) Luen obleined agree with |
clussical fdeas (L.t studies esp.). The
diggramd & (& oF w ; lurinelely diluted
in oa busic solveul - 8 0F w j vupor) vs.
ph ol the solvenl shows Lhal 3 for solvenls
wove basic lhan pyridise D 8 woves Lo
liipgh tiells § for oxygenabed buses... to
Jow tields. In tue lusl cuse, iounization Jo
is inoperunt.

7

Ao s

New exumples of Lwo lines for Ol prolons iu aleoliol (or polyol)
+ waber (ot Whlablfi eb ZlbmidinAN) wre fouud. The process respousible of
Lhis effect is discussed 3 it is probably due to a coordinate jump in a two
prolous conliguration

Y
N /0 - R (see isolopic exchange by BRODShE) und SULIMA).
N

It

In orgunic solutions of ncetlic weid, iounlzalion is yery important §
the destruclion of auloassociation cuniol be deseribed by w wiique curve, it
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than the ones 1n the sigma chemlcal bonds, whlch exlst 1in « ,
the space between the two rluorine utoms. In the case of [uumary
the above mentioned compound, we belleve that the non-
zero trans coupling constant 1s brought about asg a result
of the huge bromine atoms which are contrilbutling many
electrons through which the tluorines could couple in the
trunyg configuration.

Liom@ns from Myristica Otoba.

By &. Wallace, A, L, Porte and k. Hodges.

Proton magnetlic resonance studies have been made on otobain,
Sincerely, hydroxy-otobain and on iso-otobain, three lignans obtained from
Myristica Otoba, and their structures have been shown to be I, 11
Yy ) ’

g Ve and II1T or IV respectively.
(“0 ?&/ . Ld//o/u/{// %}"N»

. MeO
C. H. Sederhalm (j
O/Qb‘ ) Meo
\VAO
CH:nm
- — -
I n " A
M onthly
F cumenical ) The proton wagnetic resonance spectrum of iso-otobain does not
distinguish between structures I1I and 1V, but IV is known frowm
L etcers frouw other, chemical, evidence to be the struclure of another compound,
L aboracories galcatin, Hence iso-otdbain is I1I. The conformations of the
o molecules and the configurations at Lhe asyumetric centres have
O been obbained frow the spectra.
N-M-R

The proton mugnetic resonance spectrum ol galcatin has been
examined. It confirws structure IV for this coempound. Hence the
conformations and contigurations of the olobain geries of lignans
have been related to those of the galcatiu series,

A monthly collection of Informal private lettcrs from laboratories of numr.
Information coatained herein is solely for Lhe use of the reader. Quotation
is not permitted, except by Jdirect arrvangement with the author of the letter,
and the materlal quoted must be referred to as a "Private Communication."

The Department of Chemistry, he University, Glasgow, W.2., Sootland.
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ORGANISCH CHEMISCH LABORATORIUM, RUKSUNIVERSITE!IT LEIDEN

Hugo de Grootstraat 25, Leiden
Tulefcon 26457

ORGANISCH CHEMISCH LABORATORIUM, RIJKSUNIVERSITEIT LEIDEN brief nr bladzijde
Afdeling voor Theoretische Organische Chemie onderwerp:
Hugo de Grootstraat 25, Leiden. Telefoon 31106

Afdeling voor

Theoretische Organische Chemie

Tolofuon 31106

Prof. dr L. J. Oosterhoff Dr. B.L. Shapiro ,

Mellon Institute,

4400 FPifth Avenue,
Pittsburgh 13, Pennsylvania

onderwerp: U.5.4A,

nr.

Leiden, November 21, 1962

Dear Dr. Shapiro,

We are very grateful receiving M.B.L,L.O,N.M,R.; apart
from the contributions, the bibliography is very valuable,

The beginning of our nmr story is a bit sad: a Dutch firm
oftered to construct a 30me spectrometer for us, but did not
succeed satisfactory up till now,

"Many be called, bul Tew chosen", seems to be the appropriate
device for these experiments, Yet we are 3till hopeful.

Lome time ago we bought a Varian A-GO. The instrument
is used for both routine and research work. One of the fields
people of our theoretical department are working in, is that
of ciha.-ge distribution in certain aromatic compounds and the
corresponding ions. Nmr proves to be a very valuable tool in
this research.

Recently we investigated, together with Mr. H.M. van Dort,
all isomers of dichlore-, dibromo-, and chloro hromo cyclohexane
by nmr. The main purpose was to get certainty about the
conformations of the trans-1,3~ and cis-1,3 compounds,This work
forms part of an investigation into the conformations of
cyclohexane derivatives dirzcted by Professor Havinga. It will
be included the thesis which Mr, van Dort is writing. He also
prepared the subgstances and studied them in many other aspects
as well,

The trans~1,3 compounds showed the expected triplets for the
protons on €2, {(mean value of J_. = 5.5 cps)

The spectrum of one of the ois—Y% compounds is shown in the
figure. The spectra confirm the idea that the e-e (halogen)
conformation is the only one occurring. The protonw on C2 will
give rise to a AB quartet (J_ = 12.% cps) the lower part of
which, distinguishble in theéé%ectrum, ig attributed to the
equatorial C2 proton.

Coupling between this proton and the axial protons on C1 and
03 (J= 3.9 cps) and a long range coupling (J= 1,9 cps) with
one pair of the protons on C4 and €6 would explain the observed
septuplets.

Den

The spectrum resembles that of cyclohexane-1,3 diol described

by Finegold and Kwart (J. Org. Chem,, 27, 2361 (1962)), however
they did not mention any multiplicity Tor the G2 protons.

Cooling down of the cis-~1,3 compounds (~105°C) did not change

the spectrum,

The low temperature spectra were recorded at the Shell Laboratories
at Amsterdam.

Yours sincerely,

A,H, Hulzer Th.d. Sekuur

cis 13-dibromo cyclohexane

i

5 4 3 2 1 Ogpm
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ZURICH, ; (
Universitastrasse Movember 22, 1902
Tel. {051) 327330

Laboratorium

fir Physikalische Chemie
Zirich
Dr. B.L. sShapiro
wellon Institute
4400 Fifth Avenue

Pittsburgh 13 ba.

Dear Dr. Shapiro!

In my last letter 1 had derived some new relations
between the products vl (y= resonance freqguency, | the corres-
ponding intensity) of a proton rescnance spectrui. 1f we denote
the sum Qf those products, belonging to the transition m=m+l

by 3% then the relavions (6) of my last letler are of the torm:
10 Sm~1 . S—(m11) Lgh o, gom

I'he relations are a conscguence of the followiug two equationss

(2) 27 = HHL*J ra

(3) Tr (4) + Tr_ (2) =0

(1 hope you will excuse me for having forgotten to write bthe
ractor 2 on the left side of equation (2), 1. e. (4) in my last

letter.) 1f we replace the equation (5) by the more gensral one:

| ; - Wﬂ_,,(ﬂﬂn _ o - o n o= nulber
(4) qrm(é) T on+2m \m-1 © ) lrmwl(“) )
of protons

which holds tor the partial traces of 4, we can Jderive in the
game way as iu the lust letier a more general system ol cquations
of type (1):

m-1

(5) n{em ~ 1) 3 (- 2(wm-1) ) Sm~2 v (i-1)(n + 2m) 8™

n-1 awong these equuations are jundependent.

Now L had prowised to show, that the eguation (2) allows to buse
a numerical analysis of nnr-spectra on it. Some monts ago deilly
and Jwalen (1) have published au iterative procedurs to caleulate
the constauts of the Hawiltonian la probun resonusnce speclrOsCopy.
Phis procedure demands an approximative Hamiltonlan HO.

But exaclly tor rinding such au approximutive Hamiltonian

-2 -

equation (2) is well suited. 1f we express the equation in the
eigenbusis of the Hamiltonian, we see that we can calculate
the matrix elements of Z in this basis from the frequencies

and the matrix elements of F s

(&) f’inalf 1,1\ F Vi)
which are strongly related to the intensities:
a-1.2  om-1
n (tij) = 1
Therefore, to get the matrix elements f?;l from the intensities,
we have only to determine the signs of the quantities 1?5

1t could be proved that if we choose the signs so that the

equations:

. LMt -1 am-1
o 2 thethe - N kgt o
[4 Kk
which are consequencies of the operator equation:
) le, e l=2r

are satisfied, the choice of the signs is unique. Once we have
tound the matrix (Z)qyof Z in the eigenbasis{“?m}of the Hamiltoaian,

we pick out the submatrix (2)23/2*1, which belongs to the magnetic
quantum number m = - g + 1. Now we diugonalize this n x n-matrixs
o~ -n/2+1 -n/2+1
(10 U (7 U= ()
) "y ¢

If 211 the chemical shifts are difrerent from each other, the
gatrix U is uniquely determined apart from the sigus of the column=-

vectors, which we choose so that:
an ( qi—n/Efl’ F+qY —n/2) > 0

With the matrix U, defined io that way, we transform the sub-

- D4 - ) . /o4
hawil tonian (H) n/2+1 ( S.KE n/411) (herein the Ekn’2*l‘s

Y ik k
wesn the energieterns belonging to the quantum number w = - % + 1),
according to:
. g -n/2+1 -n/2+1
12 U /ety H
(12} ( )“V ( )¢

Approximative values for the shemical shifts we get in a

-1 2 17 - - ~

siwple way from the eigenv;%ues (Z)q?/kil of %, and the off-
. -1/ 241
diagonal elements of (H)q;l !

represent without rsgard to a

fuctor 2 approximative values Tor the coupling constants.

92-0s




fros these remarks we see that eguation (2) is able to give
us 4 first approximation for the deilly-Jswalen procedure,
the accuracy of which is dependent on the precision of the
intensity measurement.

If we take account of the fact, that the matrix elenents
f?k are not independent, but satisfy certain relatious, we
can improve the experimental values with the help of the
least square approximation. Qualratic relations of (he mentioned
type we can derive from the operator equation (9) (e.g. the

intensity relations!) and frou:
(13) [ler)e]) = o

In the case of a threeproton-system the fifteen matrix elements
of P_ in the eigenbasis ot the Hamiltonian are bounded by a
system of at least thirteen independent quadratic equations
(which ot course also involves the treguencies).

It we take account of this rfact by applying the least square
approximation, our method gives a very good first approximation

for the reilly-Swalen procedure as the following example demonstrates:

We have analyzed the spectrum of a 1:1 solution of acrylonitrile
in 6014. Our method gave the tollowing approximative values
for the constants of the Hamiltonian, which still depend slightly

on the experimental intensities.

Chemical shit'ts (ppm) Coupling constants (cps)

§, = 0.3326 Ao = o.§87
§, = 0.2105 Ay = 11.528
§5 = 0.7075 Apy = 18.176
. P
U:U\
e \
H2 cu

‘this values have been subjected to the Heilly-3walen procedure
and the following values, which depend now only on the frequencies,
were obtained:

Chemical shifts (ppm) Coupling constants (cps)

8, = 0.3333 Ay = 1.04
§, = 0.2097 h5 = 1171
§5 = 0.7080 Ay = .88

As J. Waugh (2) has done, we have referred our chemical shifts

to the first line in the spectruwm, the intensity ot which is
essentially different from zero. But precaution must be token

if one wants to compare the numericul values with those of Waugh.
Only the Jdifterences of the chemical shifts and of course the
coupling constants have a weaning independent on the field streangth.
Besides it 1s probably that the solvent eftfect has also a certain
influence. Further details about this subject will soon be
published.

Yours sincerely
H, Kummer

(1) J.D. Swalen and C.A. Reilly, JCP 37, 21 (1962)
(2) 8. Castellano and J.5. Waugh, JCP 34, 295 (1461)
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“Phe Structure of -the Nitrocamphor Anhydeides"
i. 0. Larsom, 0. Levand, L. Barnes, and J. N. Shoolery
Australian J. Chem. 15, 431 (1962)

“4 Diterpene Triol From Beyeria Leschen Aultii Vaz. Druamondii’
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Australian J. Chem. 15, 521 (1962)

"Nuclear Magnetic Resonance Spectra and Conformation of
L,4-Dilhydropyridines®

W. L. Meyer, H. R. Mahler and R. H. Baker, Jr.

Blochim. Biophys. Acta 64, 353 (1962)
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Nupharidine®
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"Spectroscopic Studies of Methylamine Adsorption on Gamma-
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Bull. Chem. Soc. Japan 35, 1545 (1962)
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