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WRL/SA 10th April, 1962,

Dr., A.A. Bollmer-By,
Mellon Institute,
L4400 Fifth Avenus,
Pittsburgh 13,
Pennsylvania, U.S.A.

Dear Dr. bothuer-By,

Those of your veaders who huve been councerned at sows lime or
other with attewpting to elucidate the structure of complex insoluble
materials conteining UH groups wight be interested im the Following broad-

line weasuremcnts on phenols.

A fow ycuars ago Dr, Riﬁ::htard:;1 made the flest NMU wsasurcments on

couls aud found that the line-shape of the proton resonance at low temperatures

varied with the carbon content of the coal. This varlation in the line-shape
reflects the changes that have taken place in the hydrogen dilstribution of
coals during the progression from the brown coals relatively low in carbon to
the high carbon anthracites.
of the line-shapes of pure cowpounds, is proviung to be a valuable contribution
to the knowledge of coal structure,

It is known that a swall porcentage of the hydrogea in ¢oal occurs
in phenollec structures and we have been studying the line-shapes of sowe puce
phenols in order to obtain an estimate of the contributiou to the line-shaps
from the phenols present in coal; the exact nature of this phenolic wmaterial
1s unkuown,

Phess mensuremsuts have been carried out in a spectruometer which has
a permanent wagost of 3,75 kilogauss and a 15" gap. This gap is sufficient ta
surround the semple coil with a Dewar veasel, Llguld air wes used as the
refrigerant us this could be wade readily available in the laborvatory, The
spectra wers recorded whers possible ut several levels of cadio frequsucy
power to check for possible saturation effects.

We have wade messurcments oo phenol, a-Naphithol, resorcinol, catcchol
und pyrogsllol und the calculated second woments of the curves are shown below,

oute../eee

This NMR information, coupled with the knowledge

Dr. A A, Botuner—By 10th April, 1962.

Phenol a-Naphthol Hegorcinol
oy ot

ot

~
( N
e

Sa = 10,2 % 0.4 &

O 0

Ss = 9.3 £ 0.3 & Sa = 9.5 + 0.3 &

Gatschol Eyrogallol
o on

NG NN
() (

Ba = 10.5 x 0.k &

Ao

B0 = 11.2 4 0.4 &

The second wowent iucreases with the nuuber of OH groups attached
to the arowatic wing. In the case of phenol and a-Naphthol the valuea are
slightly lower than the S; value of 9.7 & for benzene. While on the other
hand the second moments of resorcinol, catechol and pyrogallol are higher
than that of benzene by +0.5, 40.8 and 41.5 g wespectively. Only in the
cuse of the trihydric phenol is there any pronounced difference from the
second moment value for benzene itself,

The probability that there is sny significant awount of trihydrio
phenols preseut in coals is extremely small. At wost the hydrogen present as
O is only about 6% of the total and the probzbility that the OH groups are
oi edjoining sites wust be very low, The resulls for these phenols lend
support to the previous asuwnption1'2 that the contribution to the line-shupe
from the OH protons is similur to that from aromatic protons,

Yours sincerely,

LR, fadowr

W.R. Ladnesr

X ,//A_.y.f

AE. Stace
7/

1. HRichards, k.E. and Yorke, R.W. J, Chem. Soc., 1960, No.%03, 2489,
2, Ladner, W.R. and Stacey, A.E., Fuel, Lond., 1961, 40, 295,
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA

April 30, 1962

Dr. Aksel Bothner-By
Department of Chemistry
Mellon Institute
Pittsburgh, Pennsylvania

Dear Aksel,

The report by Kresvoy, Charman and Vinard, J.Am. Chem.
Soc., 83, 1978 (1961) regarding the very small coupling (<0.5 cps]
between acetylenic and vinyl protons of vinylacetylene inspired us to
look into the matter in some detail since this report violated our
expectations based on similar systems (MELLONMR #34, p.12),

We will soon publish data which prove that these couplings
are in fact »>0.5cps. The point of this letter is to show that even in
some simple systems (this one is ABCX, with 9 pertinent parameters},
an apparently highly successful application of the method of successive
iterations without a definite plan (i.e., one based on robertsian guess-—
work) can lead to shifts and coupling constants quite a bit off from the
planned iterations made by J.D. Swalen's elegant NMRIT and NMREN
programs. Unfortunately, we haven't been able to make LACCOON
work satisfactorily so far and have not been able to compare its answers
with those obtained from the Swalen programs.

Our example follows showing the agreement between
calculated and observed line positions for beautifully resolved A-60
spectra (arbitrary zero) in the vinyl region for some twenty lines
numbered as they come in the Wiberg program.

The fit given by the Swalen-derived parameters is phenome-
nally good, the average deviation being 0,030 cps, the Roberts iterations,
after a correction of +0.09 cps for a constant error in the chemical
shifts v;, v;, and v; gives an average deviation of 0,050 cps which is
certainly not far from experimental error!

I think that the difference in J)4cis) and(trans) is definitely
real and theoretically highly interesting.

With all good wishes,

Very truly yours,

Juch

John D. Roberts

JDR:nvl

Observed

39.35
38,45
37.05
37.05
31.25
30.75

29.95
29, 30
29,30
20,40
20,05
19,00
18,30
13.65
13. 30
11.85
11,85
11,15
10,10
4.05
3.70

Roberta
(2x10?% iterations)

34,00
32, 40
13. 20
(~80. 00)
18,12
11, 58
-2.40
1.95

0. 80
0.90

39.32
38, 42
37.00
36.93
31,13
30.69
30. 56
29, 84
29. 42
29.18
20,25
19. 86
18.88
18.15
13,55
13.16
11. 84
11.78
11.01
9.95
3.91
3,64

Swalen
{50 iterations)

34,07
32,50
13,29
(-200)
18.01
11,58
~2.17

1.98

0,70

0.92

39,34
38,51
37,11 -
37.04
31.18
“30.73
30,65
29,95
29,35
29,23
20,42
20.06
19.00
18,23
13.68
13,33
11,91
11,86
11.13
10,08
4.04
3,70

Tt
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MeLLON INSTITUTE

4400 FirTH AVENUE

PrrrsBURGH 13, PA.

Spectrum analyzers all:

Since LAOCOON is working well on the local IBM 7Ok,
we thought we would give it a whirl on the problem described
by Dr. Roberts in the foregoing letter. Unfortunately we
did not have intensity data, so could not give it a meaning-
fully severe test =~ If we strayed too far from the correct
values, we would have no way of checking on the identity of

the lines.

We rounded off the parameters given by Dr. Roberts
to the nearest half-cycle and hoped for no crossovers. The
appended printouts show the convergence after one and two cycles
of calculation. There seemed no point in carrying the calcula-
tions further. The average deviation is 0,023 cps. Recent
calculations on allyl chloride with LAOCOON have given average
deviations of 0.020 and 0.034 cps for neat and dilute solution

samples. Forty lines were fitted.

Sincerely,

Aksel Bothner-By
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LEEDS 2
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vl bay, 190 .

e b e Bothner-By,
Mellon LIostitute,
A0 Ficth avenuw,
Pittsburygh, 17, Pu.,

V.54,

Deur Lr. Bothner-By,

In a recent peper on the NMK spectra of the methvyltin
halides, Holmes und Kuesz (J.4.C.5., 1961, 84, 390%) huve shown
that the spin-spin coupling constunt J{(Jn..Cl ) from the 117 Sn
nucleus to the IH nuclei ot the melhyl gronps Ju (o)., un(‘l chianges
from )6 0 ¢/s in 384 Col 7 Lo 65.2 ¢fs in Lo 0 .>ulut,_1on_,, Lolh
at )‘I N The aulhors uwtlribute these chianges to rebybridivietion
vl the Sn etom which occurs when the (Cl ) BnGL molecule ivnizes in
water, by wunalogy with the dependence ot thk. 15C — il coupling conslont
on the s- chiructer of the C orbitals, 1t Is inlerestlog Lo note
that this behaviour does nol oceur with the trimethylplatinun gronp;
table 1 lists &« number of spin-spin couplin- constiats J(]“’()Pt..ll)
Lor five compounis containing this vroup, recorded on o high-resolution

spectrometer working st 40.$9 Me/s and o temperalure of 55).9""

i

Tuble 1. Spin-spin coupling conslunts tor the (0113)51"(. Lroug.

Sompound a1 .. ) Solvent
(u/s)
Trimethylplatioum iodide 77.9 (fi) Colt
Irimethylplatinun iodide 7.7 CHCL
Trimethylplatinum nitrate 1.3 IILU :
Irimethylplatinuae weetylacelone 7809 CH,,

Trimetuy o tablimm dipropiony Lrelhune (1.6 CUHO

Trimothylplebinwn dibubyrylinethe ne [ Ch“(:,

The chanes acconpunyiny Lhe ionizetion of Lrimothylpletinum
nitrate in waber do not sigonivicantly wflect the velue of the
spin-spin coupling constunt relative to irimethylplatinum iodide;
i 51 B

3 to be more scnuitive to rather remote chengfes in groups

attached to P—diketone 1lgunds,
Gt
In Table 2, we compare J vulues frow U)l’t to H in other

types ol ligand.

Table . Spin-spin coupling constents in Pt alkyl compounds.

Compound J (_ "PL lieferences
(c/ S)

t(bll vuj 7.8 -

)PfCI in D, 0) 2, rowell end Sheppard, J.C.S.,
1960, 2519.
(CH()) Pl oy, 6% " kdams, Chatt, and Guy, Proc.
'H : Chem. Soc., 1960, 179.
l
/H S (H,)
HZ\C' ‘ ~H 2; (klﬁ) Shuw and Sheppurd, Chem. :nd
Hy ¢ €1, S17.
3 C‘H 10-')(0.}1_.) Ind., 1961, 517
5Hs5

In trimethylplutioum iodide snd (CH, ),PtCl by where similar bonding
between C and Pt appevrs to occur, the J wlues are of compalgble
wegnitude; they drop shurply wlien CEH " or C‘)l{D groups are &tlached

undd huve intermediate values in the sllyl group. It would be
interesting to know the theoreticul resson for these chunges; the vulues
of J in the zlkyl derivatives of Pt muy provide a useful puide to their
structurs.

With much sppreciztiun of the uselulness ol iellon NMR Teporis,

Yours slnuu!f‘T.( > ) KW

.'3 aib Bl L)

S



ig? ofF the linearity at hign frequencies). The exact caiibration of ilhe

ZORICH, Muy 7, 1462 . . i . , P | R ,
Eidg. Technische Hochschule Unlversittsirasse 22 oscillator is made by E?. The awp!itude is stabilized with the aid
Tel. (051) 327330 N .
Laboratorium - of the Lhermistor T and is adjusted with P, to one half orf the maxiws!
f{ar Physikalische Chemls B . ! . g .
Ziirich possible amplidude. The Zenerdiodes ZJ and Z2 are for iwmproving the

. . transient behaviour of the oscillator but are inoperative in the
Prot¥. H. Primas 5 ! i .
normal operation of the oscillatoer.
Dr. AJA. Bothner-RBy
Construction details: All resislors and potentiomsters are wire wound

Direcltor ot Reacarch
Mellon Institute
4400 Fifth Avenue styrene condensators, wll others wilher polyester or mica. There 1s

or metalfilm resistors. The critical condensators C, and &, ure poly--
1] 2

Pittsburgh 13, Pennaylvania no compensation for temperaturs influences but the Helipots and the

N condensators C,,0, are well separated from hot electronic parts. The
U.S.A. I 1

lo-tourn Helipots-(Typc A) huve a lincarity of 0,02 %, mounted on the
game axis with a precision calibration drum (calibrated from o to lo ppm
VgL AT, B, T in 0,001 ppm units). Via & wagnetic clutch the lo-tourns Helipots cau
o be driven by synchrowotors, by choice 6o, lo or 1 revolutions per hour.
ey of your MBLLONME euthusiasts were asking for a detailed

) . Performance:
Clrunt b diagrau for Lthe linear gudio oscillator we used for our range 5 “ho cps
Uil i - ) - . ) ange D oew. 220 Cpg
ame slabilizer with intecnal standard (cf.MELLONME No.33) but I Iinearity betier Lhan o,1 cps in the whole range (no adjustments
disappoioted thow with my laziness. Because this type of ovscillator: necessary forlmonthq) .
oved Lo be ver sef - : = gl y " ) )
proved Lo be very useful for double-resonance experiments, too, it stability petter thun o,1 cps over monthswithout any adjustments

way be worthwile to give a short description of this oscillator. (in & thermostated nmr laboratory)

Pranciple of the linear MC—oseillator: cf,fig.1 . Neglecting the
corruuLJon-uetworks 94/H13, 05/H14, R15/P3 and P, and asswning that

the vperational amplifiers Vl,V,‘),V,j,V4 have a4 very high guiu, then lhe
Lranstfer (uncbtion T(Ww) of the null network of the bridge-type oscillator
1s glven by

Warnlng: We do nobt recommend Lo extend the range of this oscillator
to higher frequencies. This oscillator was desigued as part of a

25 Meps proton spectrometer but is unow also used as mogulatlng
osclllator for a % Meps oscillator from which variable freguencies
up to loo Meps can be derived.

ey, = 1) e  with T(w) = H2/iAJClR1H2 + 1»02}{5&4/1-11

1# H] and H2 are precision Hellpots with the total resistance Y and R SRESERLY
the shaft angle ( o <« 1) and if we introduce the abbreviations £ZLuq 2QQ;:2
I YRR ) ¢
o H/blﬂlﬁz and w, = L,2H5H4/H

ihen the transtertunction T is given by
Tw) = V‘ﬁﬁ/ih} + iquab .

1f the main amplitier V5 shows no phase shift errors, then Lhe osgeil-

lating trequency is given by the zero ot T(wW), i.e. by
. lrrerred
&, ‘ﬁ.‘“z
Therefore the oscillating frequency is exsotly proportionul Lo the

rotation angle « of the Helipots Hl and H2. The networks 04/R15, (.‘5/}(14
and H]5/P3 ure for the phase correclions of the Helipots (P‘5 = adjusling
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UNIVERSITE DE STRASBOURG
Faculté des Sclences Strasbourg, le May 11 1962

INSTHUT DE CHIMIE

Totéphono 354300

2, 1iw Gaorlio

DX A, Bothner-By
Mellon Institute

bear DL Bothner-By :
1) We have a mystery, complete to us, to report.

The sesquiterpene, o —gurjunene, has now been firmly
shown to be (I). The configuration of C-1 and C-10 are still
undecided. Figure 1, overleaf, shows a 60Mc spectrum of ok -
gurjunene. The insert details the signal of the C-4 allylic
methyl group.

5_Methyl A-nor-steroids (1I),(J/-androstenes (11I;
gpectra shown by pE Wylde), =and maaliene (IV; spectrum sent
by Professor G. Blchi), show =t most slightly dirty methyl
signals, but no visible splitting. We can of course thiak
many long-range splittings in 1, but they would have to be so
critically structure-sensitive that we can no longer think of
suitable, and accessible, models to try.

Despite your kind supestion wbout foreign languages
in MellolM - 42, ©%,tlis was written in English because we
would really IZKe to have suggestions frowm your readers or

yourselt.

2y Bn 1952, Gutowsky, McCall, Garvey et Meyer out montré
que le signal de 19p auns des fluorobenzines para- et méta-
substituées, 1, varie linéairement en fonction des constantes de
Hemmett 6 des substituants. Bn 1961, Diehl a également relié

4 ¢ 1lleffet des substituants sur le déplacement des protons daus
les benzénes substitués 2.

R S
1 R=F 2 RH 3

CHz

Nous avons examiné une série d'une vingtaine d'anisoles
para- et méta-substitués 3; le signal du méthyl du groupe nétho-
xy est déplacé, par rapport & celui de l'anisole (X=H), d'une
quantité A J variant entre +6 et —8¢cps pour les substituants
étudiés. La figure 2 représente les variations-de A&' en fonec-
tion de ¢ . Une relation lindaire est observée, & peine plue

mauvaise que bien d'autres,

Nous $tendons ces mesures & divers autres dérivés aro-
matiques méthoxyléa, et discuterons l'upplication & ce systime
de relations plus éluborées, comme celles que Taft a utilisées,

Du point de vue expérimental, les mesures de A 8
ont été faites en utilisant 1'anisole comme référence interne,
en concentration équimoléculaire avec le produit.étudié, en di-
luunt progressivement la solution (dans 0014), et en extrapolent
% concentration nulle. Entre ces valeurs limites et les A
oLservés avec des concentrations normales, de 10% environ, les
écarts sont notables (& O-4eps).

-_" >_hu4/{| i

G. Ourisson J. Streith JﬁP. Murthe

o /~H17
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Priysab ales B0 Ul s e ke s
st b Tedinisdes Findisande i o / U

Drecktors e Leod Dy GUSTIE B Nt sh ol 107 M= SivunYe in Abbiincivieit von der mwolaren Konzentration ist

Drolierbert Jimmermnann i . ) . . . .
‘ s ¢ in ALbL Y darceatellt, Die chenische Verachichang int wieder be-
zO;en ranf Henwol als intoeraen Stoandied,

Dr. Aksel A, Bothner~ By

Director of Rescurch, Das Signal der Assoziate licst bei ungewdhnllch kleiner
Mellon Institute, Fe]dutﬁrku. Dirdurch wird nngezeipt, dass die Abschirmunys des

4400 Kitth Avenue,
Pittsburgh 13, Pa.,

Protons in der W:

ergtofturiickenbindung suscergewihnlich

klein ist., Nacli unseren Vorstel lunsien bewepst sich das Proton

in der Britckenbindung in einem Potentinl mit Doppelmintimumn,
) mg werden Protonenzustdnde ausgebildet, die sich darstellen lusn—
Sehr gechrier Lr. Bothner- fiy |

sen als Linearkowbination der tautomeren Grenzstrukturen der

Briickenbindung :
Protonenresonanzuntersuchungen an den Ssyo0ziuten des

(=) (+)
4(5)- Bethyl- imidazols Y= a¥ ( N-H..,N ) + b.¥ ( N..,,H-N )

In der polarcn Grenzstruktur beTindet sich das Proton in der
4(5) - Methyl- imidazol bildel in Benzol uls Lisungsmittel J

1) Nachbarschaft eines positivierten Stickstoffatoms und demnach
bel genligend hohen Konzentrationen Assoziate'’, Die Ausoziution

in einer Umgebung, die ein Elektronendefizit aufwelst. Die Be~
erfolgt Uber intermolekulare N-H...N- Wasserstolfbrickenbindungen,

teiligung dieser Grenzstruktur an den Protonenzustinden der
Sie wurde an Hund von Protonenresonanzspcktren untersucht, 1In

Briickenbindung bewirkt dle ungewdhnlich grosse Verachiebung
Abb.1 ist das Spektrum einer 1,7 m Losung wiedergegeben. In dicser

des NH- Protonensignals in Richtung kleiner Feldstirke.
Losung sind die Molekiile vorwiegend assoziieri. Das Spekluvunm
zeigt drei CH- Signale bei -0,3 , +0,5 und +5,0 ppu, bezogen auf
Benzol als internen Standard. Bel kleiner Feldstidrke beobachtst Mit freundiichen Grissen
man das NH- Signal, ks lst bemerkenswert, dass diec Halbwertsbreite

. . ; R ) . A [0 e gy
des NH- Signals praktisch nicht verschieden ist von den Halbwerbs— / et S8

,

. i : S pel oGm0 . Zimmerms
breiten der CH- Signule. Die Luge des NH- Signals isi im Gegen— . Zimmermann
satz zu den Cll- Signalen ausserordentlich stark konzentrations— ﬁ?.v/rvp
abhéngig. Das Lignul wird mit steigender Konzentration, und duamit N. Joop

bei Zunahme der Assoziation, in Richtung kleiner Peldstirke ver—
schoben. In dem von uns untersuchten Konzentrautionsbereich betrdgt e

die Vervrschiebung ca. 10 ppm. Die chemiscl Verschicbung der CH- und 1) H. Zimmeroann, z,;lektrouhem.,Ber.BunsengeS.phVS-Chem-.65.821(1961)

- 7= R
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Dear Dr. Bothner-By: 2N W ' ?\s

Judging from the conlribution of G.M. Audroes in V11 |_'- i (3) -3 5.95 [25,9 13
Melionmr No. 43/19, we believe thal you may be interested in hearing about Xy ¢
our investigations on the interconversion of enantiomers of scven membered
rings sueh as 1,2-Dithiepune (cf. table, compound I-11), L,2- and L,3-
Dithiabenzocycloheptene (II1I-V) and 1,2,3-Trithia-5, —bcnzocxcloheptene (VI).
This 15 a continuation of our previous work on L,2-pithiane ) and the
methylated 1,3-Dithiane and 1,3-Dioxane

G 14,8 o

. H{2) ~55 6,05 | 40 10,7 cHel
We have measured the free energy of activation A FF (by

use of the BEyring-equation) and in one case the activation energy A" | we
found some interesting relations between Lhe moleculu . slructure amd A FF

1 would like to point out here Lhe increase of al'’ in compound LE1, uu ey 1 | - e —a

compared with compound 1 and TI, upon the introduction of double bundsx

into the ring. Ciig -33 1,23 i 25,7 o
In compound 1V and Vv, where Lhe Lwo sulfurs are separated nea, 71 ~24 w06 | d9,m CliyCly

by a carbon, AF" is lower than in ITl. As a result of substituling two Clg ' ‘ ,

groups (V) in place of two hydrogens (IV), AF® is increased. |
We have found, that L,2,3-Trithia-~5,G-benzocycloheplene (VI) ! \ =

is the ouly compound, showing sufficient slow conversion of Che conformers to | !

give at room-temperature for Lhe two mwethylene protons at C(4) and C(7), a ‘

AB-quartetl coalescing Lo a singie line al +110°C. e, «) FlLLO ! S0 1, 7 19,3 Csz
We inteund to iavestigate the corresponding O-compounds, [ |

2ud we shall try and find out a bit more about the conformation. A more

detailed discussion of lhese results will bLe published elsewhere ] . . I . - e
In relation to the investigation of ortho subslituted 1,2

Dithiepane planned by Dr. Androes may we say Lthat we do not intend to either

synthesize or measure the caracteristics of Lhis cowpound, "-" - conlesclog Ltemperatine
Our investigations have been done in collaboration Ava max  separal lon of signals

with Mr. S.Kabuss from the Chem, lnstitut der Universitét Frelburg/ir.

SINCErELyY yullls,
: s{wﬂt ]/r,rakfuzw,

Horst Frievolin

1) A.Lutiriughaus, S.kabuss, W.Maler, {i.Friebolin
Z.f£.Naturf. 16b, 761 (1961)

2) W.Maier, H.Friebolin, S.Kabuss, A.Luttringhaus
Tetrahedron LetLers, 1n press

[T
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CHEMISTRY DEPARTMENT
THE UNIVERSITY
GLascow, W.2 Dr. Ae\. dotlmer-ily = 2:& 18/5/62,

TEL: WESTERN 8B5S
Ext.

13th May, 1962.
in the olher hand, in otobain (I) the Cif, on ring C appears
at ¥ = L+12 but the spectrum obtained from ths CIl, on ring A
is of the \N-type in which the chemical shifts of the A and B

nucleil are ¥ = 4+33 and ¥ = 4+42 respectively, and- JAU = 12 c.ps,
o iy 515 L :foth.ner—ﬂy, i.e. the protons of the ClI, group on ring A arc not symmetrically
}IelloS_Institute, arrangped relative to the aFomatic ring C. Myrthermore, tho
W00 Iifth Avenue, ' coupling constant J,‘ W= 9+6 c.p.s.
PITLSHURG 17, 2o b
LT and the average value. of the
U.SeAe coupling constants J2,1(1 and J2,1ﬁ

is 6 cepas. All of these
observations aré consistent'only
with the pseudo-chair conformat-
ion and confipgurations shown in
formula IIT.

" Dear Dr. Lothner-by,

We have been examining the proton magnetic resonance spectra
or a series of commounds obtained from the oil expressed from
the fruit of Myristica Otoba and uscd in some parts of South
‘merica for the treatment of skin diseascs of domestic animals.

As a result of depradation stndies, n.v. and n.m.r. evidence, 1] With best wishes,
one of these compounds, otobain, has been shown to have the b '

structure JT.

f\.@ Qudey Tode
o N

\_o

Andrew L. Porte.
Andrew )., VPorte

-3
0--/
I 1T

The nam.r. evidence not only indicates that the struacture is T
but it alse completely speclfies the conformation ol i, ! and
Lhe configurations of the carbon atoms in that ring. n
tetradehydro-otobain (11) the Cll, on ring A appears os a sinplat
at T = 4-29 and the Ci, on ving C appears, as a singslot, at
Y = 495, Kestrictiofl in roturion about ¢(4) - ¢{1') ecauses the

absorption peak of the Cll, on ring A to be at the liigher field.
In II these latter proton3 are saymmetrically placed relative to
the normal through the centre of i ny C and se are chemical 1y
eiuivalent.

on/

S/ ##



UNIVERSITE D'OTTAWA UNIVERSITY OF OTTAWA

Fau ol DER B s s DY ARRLGUECY

Faiud b b Mune aug Arerlien Soiskis
o -
OTTAWA 2, CANADA
DﬁNAR1£ME>Nf D-E CHIMIE DEPARTMENT OF CHEMISTHY Tkle I'I’:.“iLilLs are HJ[[A})}.@ _t.(Jr‘ & ilrequellcy sweep "Iatl‘ad.
365, RUE NGHOLAR BEH HIOHOLEN B In that case, gltlhier lines 1! and 4! or linea 3' and 6t will be

perturbed appreclubly, depending on the relative signs of tha
J's mentioned above. 'fhe perturbation talkes the form of a
splitting Into a symmetrical doublet of separation ca 5 cps.
(for the decoupling field given above). Similar experinents
can be performed on lines 3, L and 6.
May 23rd, 1962.

For a I'leld sweep method, the spectrum 1s a llttle

more compltlcated becuuse the decoupling flsld does not remaln

on one llne of the C resonuance. 1f the decoupling i'requenc{
is set on line 1 when the proton frequency 1is on one of the C 3

Dr. A.A. gothner-By, satelliles, thon the resulls are much the sume as the [requency
Director oI Research, sweep method as far as that satellite 1s concerned. The
Mellon Institute, perturbed line wlll now be & doublet with somewhati different
W W. Fifth Avenue, splitting (5.7 ¢.p.s.) than before.
Pittsburgh 13, Pa.,
g.5.4a, Experlments ou the lines mentioned ubove are beliny

underteken.

Dear Dr.Bothner-By,

Yours slncerely,
The letter of Dr. Karplua in the last MELLON-M-R
grently interested me becauss we have some work poing along ’—]/'[z j ZZ,M%
similar lines. In particular, we are interested in relating ) R )
the aipns of the gem H-H to the ¢l3an coupling constants 1n

saturated compounds for the reasons that Dr. Kurplus has FALA/as P.AL. Anet.
ulready dlscuased.

Fopr convenieuce, we wanted to observe proton specira
rather thun G13 op D spectra. The usual dscoupling procedure
cannot be used here bfguuse ol ihe pelalt;}.\ﬂe magnitude of the
coupling constants (C-2-tl, ¢s 130 cps; C*2-D i 20 cps; H-D,
ca 2 cps).

an examination of the tlwory or duuble irvradliatlon
(Bloom and Shoolery) shiows that 1f _in a compound #RGI3Hp (¢13
can be in natural abupdance), the G is ircadialed with a
weak r.f. I'feld {say x = 5 gpa.) at a rreguency
corresponding to (say) line 1 of 1113 speclrwn shivwn, then

an examination ot the prolon spectrum will pglve the relative
signg ot Jc13-H and Jup.

o203 4 5 &
[ _ Tt
4_7 - - {3 CpEB >

10:,»_ 13

G spectrum
124 sy’
i 1]
zf-‘ff | 50&‘[_;_ M

H spectrum

o -7



UNITED STATES DEFPARTMENT OF AGRICULTURE
AGRICULTURAL RESEARCH SERVICE
WESTERN UTILIZATION RESEARCH AND DEVELOFMENT GIVisIiOn
80 BUCHANAN STREETY, ALBARY 10, CALIFORNTA

May 23, (962

ALIpALL,

Dr. Aksed A, Bolhnes-By
Mellon Institute

YUOO 1ifLL Avenue
Pitisburgh 13, Pennsylvania

Deae Dr-, Bul;tmcr—ﬂy:

Surty i have been #u slow L gel wy subscription rencwul lo. Sume or
SULE leaders may be intepested iu theme operating techniques whieh we
llve Found use Cul Onour DP-00 Instrwment .

For gogee Lime we Lad ot boed  Ligt Ve L period off Iy Weeks e

g tle rleld would graduwal Ly dovelop o gomed wouliguralion Uat
eventudly could aot Lo removed witl Uie hwaogetiedlby control willk, e
gven chunged oy eyeling provedure so thal Ve sturbed o with a -
im cureectuble dighed leld, Eventunlly ve foud thab Ll powree o
Ls WP Ieulby caic o shuvblng of'l or cur Superatablilizer whon i
Wag b oliphbly unbalabeed cotdd L oo, Halanedty the slubdflzer U
Vetl ud cavelfully us posulble wilh the Floe-curvent powes supply con-
trol Lefure switoldng Lo Lhe Lt Lo e pusibion hua ndrkedly Lavreused
Lhe wsetul “lre" o gur Cleld. Aluo u Lhelp in Lhiv fepasd ig selbing
Lhe gwiep guln polentioneter ut zapg Whlle Lhe stubilicvre 1a dwl belied
Uewin balunie Lo perale. Then Ir the iy 2080 oul G contra) durlng
sWwibching, Ll large outpul Lo pot red bask o the Pover supply amd bhe
Pleld 4y wufeeted, | wonder 47 ouhers aie bhavvlng as much Ll e
wlbh e peinted ef ekt selbeh up we thive Ll

L have mure o lesi selijed oi w nlUrogen-saturubed ey et WguEous
dulutiun af Gl thy Lrormwmine Yor use g sekbing up o chuch iy wy
Yesolutiun, Yhe abrong wibey Peai 18 woelwl Lop Comrge wdjuslment wd
Lhe moge dhlelded or the two donblet-upl Lt N=tieethiy | Pedunances yith
it 0.8 cps sl lbiing wn eXLrcihe ubsrpness ig Very cuuvenlent rar Llie
ol Vleld adJustoents.

We bancdlately Lided ol Lhe sprbi-decoupl ing el deuuribea vy

Koy Joluison 10 the May dssue and found i Lo Le Lol very sluple Ly get
U and wse. e are uslig Lhe syeep winplirles fn Lhe browt-Line sectlon
ol Gur inut rument Lo boust Lhe GULDUL Lrom owr widlo wocldlator up Lo
Lhe puver level peeded Taye decoupling, “his Suelup alyg Cuttiplebely
Isolules the vselllabor Wi counter rrom bhe KOG und ook Volbages in
the woduwlulion cot) clrewlt, elimlnating the geed roir any kind o tilter
betvween vgelllntor wnd cownber,

HSlucerely youry,

E S
f/( 5 '/_{ R =
K. K. Lundin, Chewist

Fibeyr Physies Investipgntions
Wool wnd Mohuir laboralory

.S, rel me echo Lhe seatiments oy Your other readers by saylng how

very valuuble T fee) your newsletler is Lo NML¢ spectroseoplsly,

ROHM & HAAS COMPANY

EEDSTONE ARSENAL RESEARCH DI!VISION

NMUNTSYILLE, ALABAMA

May 23, 1962

Dr. A A, Bolhner-By
Mellon Institule

4400 Fifth Avenue )
Pittsburgh 13, Penusylvauia

Dear Dr. Bothner-By;

L have obscrved an interesting chemical shift associated
with the conversion of aliphatic azo compouu;ds too?zl\z::i/lo“—NMR
] E of inlerest Lo readers .
compounds, which may be o
It w.lpu originally anticipated that the protons inul‘:t::jh\f‘::;apa
{ i 3 5 ol the aze compouw
attached to the nitrogen aloms o ' g
x:ul?{:r a downlield shift vpon exidation wlll:_tllumf in .tln:l group
altached to the oxidized nitrggen cxpm:;:;u;mg :2:0}4::: ;:oup,—
g £ 3 les studied, o1

ift. Howeves, in three examp i . - IpE
r:.:l‘uutuhﬂlhly \hz;l dttached to the unwsidized nitrogen) undergoes
at uplield shifi;

Chemical Shift (7)

CHsC H,N= NCH, G gHy 5,15

e
Uétis(lﬂa&:NCllzct,ki, 5.65, 4.98
CH,N=NCH, 6.32
(‘;H,ﬁ:L\lCH3 6.93, 5.95

. G EMILIOCALS F O R I N USTRY -

LI%



In partial confirmation of these suggestions we have
observed that the methyl groups of trans-nitrosomethane

, OCOCH,; dimer (I) resonate at higher field than those of the cis -di
< X 6.37 (1) (6.03 7 vs. 5.80 7) SEnEmer
S
N=NCH,
/ —~ OCOCH; CH; A CH, GH;
{ A 6.85 N=N —
N=N
\ N=NCH, o« e N Ny
3

‘g I

i would appreciale any comuments on these data and

CH;) 3CN=NG( CH. 8.8 i
{CH;), ( 3)3 7 suggestions for solvents to get spectra of the cis -azoxy
O compounds. I hope that this contribution to the partial or
complete mystery class will suffice to continue our subscription

(CH;) LCN=NC(CHj) 5 8.72, 8.52 which is sent to Dr. €. B. Colburn of the Division.

Sipcerely yours, 2
In the case of azoisobutane, however, where the protons ‘k Q/X
: /

are on a P-carbon, the anticipated downfield shift of both
groups was observed, o BARa ek ’\Lt.-w..rh_
Jeremiah P, Freeman

I would like to associate the upfield shift with the JPFib
stereochemistry of the compounds. It is presumed in the -
literature that the azo compounds have the trans configuration and
that no isomerization occurs upon oxidation. Therefore, the
azoxy compounds may be portrayed as follows:

R H
G
C
rd
H N--N_g R
) .
(0] |\
H R

Is it reasonable to assume that the upfield shift of the methylene
group ® is due to diamagnetic shielding fyom the nitrogen~
oxygen bond? The cis isomer of w-aroxytoluene is known

but so far because of its extremely low solubility in organic
solvents, I have not been able to obtain its spectrum. Based

on the stereochemical argument [ would predict that both
methylene groups in the cis isomer would undergo a downfield
shift with respect Lo the azo compound. It is presumed that

in azoxyisobutane the removal of the proton to the f-carbon
takes it out of the effective field of the nitrogen-oxygen bond
and that is subject simply to the inductive effect of the azoxy group.

P rat 4



ORGANISCH-CHENMISCHES INSTrrur o T EED LRI fay 24, 1902

Victpuctonatinin

DER UNTVERSITAT el 27020 uher Clirarg Kk

Dr.A.A.Bothne -y
Director of llesearch
iellon Institute
4400 Fifth Avenue
Yittsvurgh 13, Pa.
Uus A

Uear Dr.Bothner-By:

Concerning the note of H.,Jacquier and J.Wylde in MELLON-M-R

No. 42, p.12, we would like %o report some results we obtained

on proten resonance and proton excharnge in the dlazole series.

The NMR spectra of imidazole(I) in neutral organic solvents
show H4 and H5 to be magﬁitically equivalent because of répid ex—
change of the Nq proton . Accordingly, the spectra consist of
a triplet (Hg) and a doublet of twice the triplet intensity
(H4 + H5), and there is no further spin-spin splitting by inter-
action with the 1\],l proton. Analogous results have now been ob-
tained with benzimidazole whereas in the spectra of the less
acidic heterocycles pyrrole and indole in neutral solutions

splitting due to N-H has previously been reported 2).

2
4 3 & o 3
o h(/kaxwf‘ ’#’PJ//K§§§VV'H " N”ﬁﬁ? A

T m& ] — ] ] T

5

IV STV PR o SR

For imidazolium chloride we expected the exchange rate to

be decreased since the most efficient proton acceptor in imidazole

solutions in organic solvents doubtless should be the basic N
atom of imidazole itself (c¢f. the very strong N...H-N hydrogen
bonds in imidazole solutions 3 ). Nevertheless NMR spectra of
the protonated imidazole(Il) —— imidazole in dil. H2504/ethanol
and imidazolium chloride in dimethylsulfoxyde

likewise

showed only the doublet and triplet. In conc. HZSO4' however,
proton exchangze is decreased enough to allow spin-spin splitting

by N-H to appear (fig.1). The spectrum looks rather simple and

is well accounted for by the assumption that H4,H5 resonance 1is

due to A2X2 splitting with J,l5 B J14. Calculated coupling constants
are shown in table 1. J12 and J,15 are of the same order of mag-
nitude as are the corresponding N-H coupling constants known

from pyrrole spectra C . Another and perhaps the more reasonable
interpretation of the spectrum, following from the discussion

of the furan system by R.J.Abraham and H.J.Bernstein 4), results

in J14 + J15 = 4.4 cps.

Solvent | T W |2 Jq0= J
vent| by iy |G 127230 Jou | Jug
Imidazole CDCl5 2.271 2.84 2.86 - 1.0 1.0
Hydrochloride | DMSO 0.56 | 2.14 2.14 - 1.4 1.4
Imidazole c.HgsO4 1.4 2.4 | 2.4 2.3 1.4 1.4
Benzimidazole | THF 1.88 - - - - -
Hydrochloride | DMSO 0.20 - - - - -
Benzimidazole c.HZSO4 1.0 - - 2.5 - -
Table 1

Similar results have been obtainédhwith benzimidazole(III,
fig.2). In NMR spectra of benzimidazole in organic solvents
there is a single H2 peak whereas in“conc. H2SO4 this peak is
split into a 1:2:1 triplet (J,!2 = J23 = 2.5 cps) by interaction
with the two equivalent N,I and N5 protons of protonated benz-
imidazole(IV).

Sincerely yours,

I
o \,i-\’.(f-'_: (/:(':,E’LM % f{);‘/’ )

Albrecht Mannschreck

/'Lamé'.ﬁ-a—-—c_

Heinz A. Stasb

i

b/ -##
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References:

1) See also G.S.Reddy, R.T.Hdobgood jr. and J.H.Goldstein,
J.Amer.Chem.Soc. 84, 336 (1962).

2) R.J.Abraham et al., Canad.J.Chem. 37, 1056 (1959); 37, 1859
(1959). J.D.Roberts, Nuclear Magnetic Resonance, New York
1959, p.85. B.Dischler and G.Englert, Z. Naturforsch. 16a,
1180 (1961). L.A.Cohen, J.W.Daly, H.Eny and B.#¥itkop,
J.Amer.Chem.Soc. 82, 2184 (1960).

3) H.Zimmermann, Z. Elektrochem. 65, 821 (1961).

4) R.J.Abraham and H.J.Bernstein, Canad.J.Chem. 39, 221 (1961).




MARVARD MEDICAL BSHOOL
THE DEPARTMENT OF PHARMACOLOGY
20 BHATTUCK ST., ROSTON 18, MASS

May 25, 1962

Dr. Aksel A. Bothner-By
The Mellon Institute

4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Aksetl,

In the course of our efforts to distinguish intra- from intermolecular
hydrogen bonds in some aliphalic compounds, we have made an observation
which might be of some interest to you, since you had shown some time
ago, that the H-C-C-H coupling constants are of the order of 6-7 ¢cps in
compounds in which free rotation about the C-C bond c¢an be assumed. It
appears that the coupling constant in ¢ertain diols is more dependenl on the
solvent than in the case of homologous monohydroxy alcohols. In the
propunol series, lor exumple the HC(I)— C(Z)H and HO 2) " C(‘ H coupling
conslunts fur N-propunol are 6.3 and 6.7 cps ruspuc{i\;e{y and are the sume
within experimental error in the pure liquid, in aqueous,In CDCly or in

acelone solution. On the other hand in the 1,3 propanediol the O-H, c-Clly —

coupling constant is 6.5 cps on 1M solution in water and 5.4 cps in a 1M
solution in acetone. For 1,2 propanediol we get values of 6,5 and 6.1 cps
for the CH.3 - CH coupling constant and 5.9 and 4.6 for ihe CH_ - CH coup-
ling constant in water and acelone respecitvely (IM), allhough the latter
values might be too small.

IL is conceivable that one is dealing here with an eticct of the solvent
on ihe electronic AE. It is however also possible that this reflects a rest-
riction of internal rotation in solvenis less favorable for inlermolecular
hydrogen honding. There is some additional evidence leading us to favor
the lalter point of view at the moment. In concentrations ol ~ 1M the -OH
peak of water, methanol and propanol in acetone is found uat ~ +270 cps
with respect to benzene and shows a very strong concenlrgtion dependence,
gradually moving to a position of ~ +120-160 c¢ps. The -OH peak in the
diols or in the amino-aleohols, on the other haud, cuan be found at + 180 -200

cps at comparable concentrations and begins to show 4 concenlration dependence

at somewhat higher concenirations. This seems in general agreement with

pr. Aksel A, Bothner-By -2~ May 25, 1962

the findings in CDCI;; (.. Viriun HR spectra catatog), indiculing that
tydroxyl hydrogens which cun be involved inan intramolecular H-bond
ure found at lower fields (+ 100~ 200 cps wilh respact Lo benzene, or less),
than - OH hydrogens which can form only intermolecular bonds + 200 - J0C
cps und suggests that iy aeelone H bonding to the € = O group of the s0i-
vent (1) bs not very strong and (b) is not preferred over the formation of
an intramolecular bond.

U shunges of coupling cunslants can indeed e correlaled with the
formation and breakuge ol intramoleculur hydrogen bonds (s ene might
expect they could be ), the study of the stubility of intrumolecular b(?nds
under different conditions will be greatly simplified, The duta available
ul present are too few 1o Justify o penerallzation however and we would,
therefore, appreclute lewring from anyons who has made relevant obser-
vations.

Sincerely yours,

N

0J: mt
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