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Deax Dy. Bothner-by,

in order to improve tie base line ghabllity of our Yavisn BO Me
spectromefer, we have installed a trsnaistor stobliiszd gower supely for
the nenters of the R/P unit. A conveéntional scries stebiliser (Mig. 1)
vag designed and constructed hevipg the Following chuyacberistics:-

Ioput : 115v from existing coustaut veitage transioracy.
Output: variable from 16-15¢ ¥ O.1v et 1.5 sape. Ripole {0.1v.

“he unit will handle varietiome of juput of -20% to +10" und is sble to with-
stand & surge of 4 amps.
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he unit has given satlsfactory service over 6 wonths and hos preduced s mrrked
improvewent in bascline stability,

A crystal fregquency staudavd which monitora the output of our Heulett
Paclayd, }\/11' opeillator hae also baen designed snd bullt. The systew 1s shown
schematically in Big. II. Phe output From & 3 kfc crystul controlled oseilletor
38 divided into 1 kje, 200 cps uwnd 100 ¢ps pulses which cen be connected %o the
% axis of & oumall opcilloscopz. %he outpub of the A/F cocillakor lo fed oato
the Y axis and the X time bese i spwitehned off. Unen the fraquency of the A/
vgeillator is near a simple frocticn of the standevd froguency o series of "bounclog
hells" i precented on the opeilloscops which become stutiopery waen the exact

o spls, 28 3 Zfe iz the bueic standard
2uey, 200, W00, 60O anda E0G - Trm: e 27 caeillekor all prodace

fve "bousclirg Balls” sines these vseguancizs ave simgie peltlples of 1/5 x 1000 cpu.
Mus on the 1 kfe range Pron tic cinple Tractions 19, 1/3 2n2d 1/% ve heve the follow-
ing convenient nunt culilientlonn 8C0, 750, €55 23, 606, 550, kCO, 333 1/5, 250, 200
upe and other inbtermadinte Fregueccics where the pade- of Wwlle is-not excessively
Siwiler spot calibrotioco are fovrs in the 200 oxd 120 cps reauges.

rs

loanl relationehiy is renehc

large,

He find that this sysien is eudtehle Por mov-: Fogtine vork whers extra-
polation frowm the A/F side Lands is used exd@ it bes the cdsunteges that the output
of the A/F ogcillator ie continuously monitcred @uring the rymning of a spectrum
and. that the vhole unit cen bz incorporated into the dzzl-marpose console.
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In concluesion, ve heve gade a sct of x, y == 2 gredient coils
{MELLONMR No. 18, p.%) cnd have found them wery eztisfoctory. WYe hava triled
controlling the curveture with s simple spiral coff shich worked quite well
but we have since tried & modificd concentric codl method (MILOMMR No. 25, p.l)
vhich has & simljay effect withocut markediy distsrbisg the x, ¥ and 2 selilngs.
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THE UNIVERSITY OF WESTERN ONTARIO
UNIVERSITY COLLEGE

DEPARTMENT OF CHEMISTRY L.ONDON, CANAD
) A

February 9, 1961,

Dr. A. A. Bothner-By,
Mellon Institute,
4400 Fifth Ave.,
Pittsburgh, 15, Pa.

Dear Dr. Bothner-By,-

I must apologlze for the delay in sending a
t
Newsletter, and I hope the following material is suitable. ¢ contribution to the

Recently I have obtained the NMR S
pectra (at 60 Mc/s.) of som
::::5::u;§dt:::yliphosp?a::slof the type I. Some of these coipounds are gf 1nter:sc
r insecticidal activity and because the relativ t
configuration of substituents about the double bond. The two B e

b3
(CHz0)p = p\-”
0 H

c=c
HaC “cooct

1

g;cteizize:s:?ezzrﬁ:ﬁ:e:z:n:ing t: I; X=OE (trade-name, Phosdrin) have been investigated
n assignment of configuration has been accepted which assi
the more active leomer the cis configuration (iln reference to the phos po oy and
:::bg:etho:z groupings). Since this assignmegt was based on rathes wez: :z;z::n::d(l)
reinve:ii at:aih:ompoETds are B-methyl-¢,B-unaaturated esters, it seemed reasonable to

T s gere o problem using NMR techniques. Furthermore, the thiono derivatives,

S i s0 avallable and their configuration had been tentatively proposed on

e basls of the similarity of thelr properties to those of the oxo compounds.

e four compounds were studied in dilute sol
ution in carb
zgt;nihloride (ca. 103?2% w/v) using a Varian V-4302 spectrometer operating :ton
c/s8. The chemical shift data (relative to tetramethylsilane) are presented in

the Table, together with the coupling constants for e teraction o OX
P 3 £ the in tion of the meth yl

assigauent. The names used la this table arise from the previous

2/

TABLE I

Proton chemical ehifts and coupling constants (Jy-par)

Compound Q (c/s)x
Olefinic H CHL0P CHZ00C CHa
Ycis" phosdrin 347 232 222 145
"trans" phosdrin 318 233 220 129
"eig" thionophosdrin 341 233 222 142
Ytrans" thionophosdrin 322 229 220 126

J(c/s8)

CH3-OP X
10.4
11.2
4.6
k.6

x
Z measured at 60 Mc/s, expressed in c/s from the single peak of

tetramethylsilane

Clearly the allylic methyl group appears at lower fleld in

cach of the so-called "cis" forms relative to its position for the corresponding ''trans"
{somer. Since it is reasonable to assume that the shielding effect of the phosphoryl
grouplng will be approximately the same for both cis and trans isomers, this shift

must be relatad to the relative orientation of the carbomethoxyl grouping. Jackman (2)
has shown that, ln & number of similar systems, the B-methyl group appears at lower

field in that isomer having the allylic methyl and carbomethoxyl groups in a cis relacion.
Therefore the previous assignment is incorrect. The more actlve form of the Phosdrins,

1 ; X=0, must be that lsomer in which the allylic methyl and carbomethoxyl groups 4ra in

the cis configuration.

A further point of interest in this study was the fact that
the pattern observed for the methyl protons and olefinic protons was not a simple
doublet and quartet as expected. However, only one of these compounds, trans-'thiono
Phosdrin’, I ; X=§ (methyl and carbomethoxyl, trans), is a solid and so amenable to

rigorous purification. Its spectrum exhibited a quartet for the meth:
{see Figure). This appears to be clear evidence for H1.P31 spin-spim

1 groupin
interaction

through four bonds, From the observed pattern, however, it is not possible to assigan a
coupling constant unequivocally to each of the two observed interactions. It is hoped
that the P2 spectra of this and related compounds will shed some light on this problem.
So far I have not been able to sufficiently resolve the multiplicity of lines which arise

from the olefinic proton.

All of these compounds were supplied by Dr. E.

Y. Spencer,

Dlrector, Pesticide Research Inetitute, London, Ont., whose kindness is gratefully

acknowledged.

I assure you that I find the monthly Newsletter most useful and

informative and I wish you continued success with its publicatiom. I

have enclosed a

short list of references which appear to have been overlooked in the bibliography

(= feature of MELLON-M-R which I find extremely helpful).
Sincerely, ///' .
IUL P
N 3 tf)~ RV KNJLG‘i
J. B, STOTHERS
Lecturer

(L) J.E. Casida, Science, 122 597 (1955)
(2) L.M. Jackman and R.H. Wiley, J.Chem.Soc., 2886 (1960).
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RESEARCH LABORATORIES
GENERAL MOTORS CORPORATION

February 7, 1961

Drs., A, A, Bothner - By and B. L. Shapiro
M,E,L,L,O,N,M. R,

Mellon Institute
4400 Fifth Avenue

Pittsburgh 13, Pennsylvania

Dear Drs, Bothner

-By and Shapiro:

I am happy at long last to pay my subscription fee to your valued

newsletter,

The contribution of our laboratory consists of two parts, The first

is a compilation of the diamagnetic susceptibilities of some 1000 compounds,

a copy of which is enclosed herewith.” We use this table in making suscep-

tibility corrections to our NMR line positions relative to an external standard,

Since the International Critical Tables contain only about 400 susceptibility
values for organics and does not include any data taken later than 1925, I
made a literature survey to bring the survey up to 1958, Because it would

be inconvenient for

you to publish this 25 page report in your newsletter,

I invite those desiring a copy to address requests to me. It is our intention
to submit the data to the Handbook of Chemistry and Physics to bring their
tables up to date, if they so desire.

Our second contribution is in the form of two tables of NMR line

positions at 40 mc,

The tables are based on data taken at General Motors

Research Laboratories by Mr, D, H., Woodward and represent a summary
of spectra of over 100 organic liquids,

The tables are fairly self-explanatory. Table I is a tabulation of
average NMR peak positions relative to external water and uncorrected

for susceptibility.

In Table II, uncorrected and corrected line positions

are compared. The correction used is the theoretical Lorentz sphere

correction of 217

rather than the empirical term 2.60 of Bothner-By

and Glick as guoted by Hood and Reilly {J. Chem. Phys. 27, 1126,
1957). Range in both tables is the range of values covered by the raw

line position data.

We greatly appreciaté recelving M. E. 1,1, 0.N.M. R. and find it

very useful,

Yours truly,

e srage We drith

George W. Smith
Physics Department



Table 1

Chemlcal Group

Average Resonance
Posltlon (Cps}

CH30-

9
CHs—C-
CH:'@

CH3~CHp-C~
CH3-CH-C

|
CH3~C-0-

H
ChHy-G=C-
~CHy=CH,~CHg-

— Ay
CH3-CH,~CH,~

Cycllc CH,

c—cgz—g—

Lo b

~CH;=O0H }
—cﬁ,—o-g—
HO~CH,~ &

~CHg=NH_

S

-OH (Alcoholi
and Glycal)

*

Q
-C-0H

0

it
-C-H

-NH
LN

-Gr-0H

64,2 + |.4

126.7 + 6.9

125.4 + 3.9

161.1 £ 4.5

154.2 + 4.9

140,0 + 4.4

142.1 + 4.1

106.8 + 2,7

69,0 + 2.0

37.5 £ 3.9
36.0 + 2.0

94.0 + 2.0

~71.8 £ 10.2
- 5.0 x I1.3

-284.3 + 9.6

-170.7 + 7.6
76,7 + 1.6

56.0 + 1.0

Range {(Cps)
61 to 66
118 to 134
116 to 132
145 to {74
144 to 164
I35 to 148
132 to |57
{00 to 113
67 to 71
27 to 46
34 to 38
9|l to 96
-98 to -53
-22 to +27
~293 to -270
-189 to -164
7% to 79
55 to 57

40 Mcps Proton High Resolutlon NMR Line Pos[tions (H;0 at 0)

Number of épecfra
. Averaged

6

32

12

23

20

12

#For wide Ilnes or groups of |ines, average posltlon used In each spsctrum.
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Lincoln College,
Oxford.

10th February, 1961.

Dr. A. Bothner-By,

Assistant Director of Besearch,
Mellon Inmstitute,

A400 Fifth Avenus,

Pittsburgh 13,

Pa, USA.

Dear Aksel,

1 am writing about some work wghich Dr. W. G. Paterson hzs started to do In

my laboratory.

Oms problem is congermed with the etudy of the exchangs kinatics of protons
betwser bensyl alcohol and waler in digzane /fster mirtures. In mon—buffered

soiutions the exchange tims is foumd to gsive erratie waristions with congentrstion
begauss 9f the #ifficulty of preventing h of pR d by tHe glass tubes,

Ie buffsred sulutions; Teprodurible sesults =re obtainad, but the results
Zepent on the nature of tha tuffer =alts. For erample, the slape of the graph
abt=ined by plotting ths product of the sonpsntrations of benzyl alechols ard
watar sgzinmst exchange time {3 negative with 2 tuffer solutior of pE 5.99 using
Ya HPO, + PO, + BKabl, but is poaitive at +he saze pE when using a buffer of
oifric"acid =nd 7 FeEFO;. '

iz +he pE is lowered, using the citrate tuffer, the exchangs rate increases
and = prongunced curvature in the sWove graph sppears and finally resolves itself
into two distinct limesr portions wharn the 2E has reached 3.

4lkaline solutions zlso show much more rapid exchange rates than peutral
solutions Yut ascurste msasuTaments are Zore difficult sksn in the acid solutions
due sgain to intarsciions with the glass, We are obtainming quantitative regults
for zne rate constanes and mre hoping to stuly them for 2 set of aleohols with
substatusmbe in the benzene ring, I am sfraid we nave Sot got encugh resulis yet
bowever, to see aoy interesting irende.

The caiculstion of the exchange rate requires interpolation tables from the
squstions given by Takeds and Staiskal, J.A.C.S., 82, 25, (1960). In case thase
tables would be of value to other psople, I snclose a COPY of some galsulated
2aluss whish s=e very belpful in odtaining values of

Dr. Patersom is also snslysing the & B X, ceas of o~difluorsbanzene.
aralysis of the spectrum is #2ixly well sdvinCed but we have not yet got
satisfactorily assusate detailad results. If the substituéscs in the benzene ring
are numbered as below

“ .

The

es5

we Fimi that the chemical shift betwean H.F, is sbout two to three /S, we tind
:1; ;g%; ;3 iy = 220/8, that Jy5+ T35 w036 + Jp * Tis a13 pave the
Ban: 52 1§ is probably of the opposite sign.

®ith best regards,

Yours sincersely,

F /%
35 =
A A
- dE

]

Gfirtmar

M. Tokeda awd E. Q. ’ufe_jskul,
oy,
_Greulabis sallea A Su.wi b and. T S8

JAcs 8% 25 (o).

T1 fuw =9 T-}_Sd = 10 Tidw =12 'r-;_s:.d; W TaSw =20 .
[T)ow [ Suin, [ 5w S, (S Sulp | 5w Swita I’S‘a..}_‘
| o e 22 R . 200 . 1Bl s . oo
o5 . 349 . 327 .94 /252 , 221
" Lo . 4%¢ 464 431 34a . 365
3 Y , 61| .590 55} 522
2.0 -1y . F98 , 172 J4e TZe
L2222 L8495 .%19 . 856 318 AN
I 91 . 378 <959 1935 L4222
L 3 ! 1,142 Lol33 1.1 g Eofot |.092
Su.’l-b = width 'Jz_ wgﬁwﬁi— WL‘d: EA‘E{.— P | e l...'&.!.W'l‘kL D{ruﬁ{:} ‘Ew.d.frtn‘,n?-.
& fnoeds T-‘ - E,ﬂ. ‘E-(crum-u& iuln-‘l'o)
2 e B
s (1]
T bw = § T Sw = 1o T Sw = 12 T 5w =16 Tedw =20
e Sule / Suy Suwe [ Fu Suse /5w Sute /S Sule fSud .
o . 994 ,Qa49 . 399 ,349s i, 00
Q.050 917 .14 . 981 L9493 :qas.
100 L9431 L I34 - 9439 .45 q48
14294 10 .815 . 833 .392 %917
166k 326 . 832 . 342 _853 .%59
200 .47 _T57 . Tlo .88 T34
23 . 654 ,6bb . 684 765 e
! 250 .5%0 596 . 618 . k44 L6
286 .385 Al . 450 A9z _515
} .3c0 . 259 .302 . 355 .40 433
B, = deon et W\«, C uurin) %Eﬁsu.«cg m:ia.}.
RSl



Dr. P. Diehl -2 -
20th February 1961
PHYSIKALISCHES INSTITUT
DER UNIVERSITAT BASEL /Switzerland
KLINGELBERGSTRASSES2 TELEFON 430422

. Finally we got the following table
B DI L HURER measured in metadisubst. benzenes ally g

effects in paradisubst. benzene by substitution of the values

of substition effects:

Substitution effects in meta- and para-disubst. benzene
Dr. B.L. Shapiro

(relative to 5 Mol-% benggne in hexane) 8
Mellon Institute o
4400 Fifth Avenue Concentration: 5 Mol % in hexane. Unit: 10 ° Ho.
Pittsburgh 13 Pennsylvania USA Subst. S, rtho Sneta Spara
NHE +68 +22
Dear Dr. Shapiro, _ . oH +50 +16
We have been working for some time on the problem of 0CH 42 +10 +33
substitution effects in proton magnetic resonance spectra of sub- F > +25 +1
stituted benzene. As there are no chemical shift data of monosub- cH +17 +13 +17
stituted benzene available we had to get the answer using the principle 013 -5 +6 +13
of additivity. This possibility is well known, but, as far as I know, Br =22 +11 +6
has never been examined with enough accuracy in subst. benzene. There CN -35 -13
are several ways of testing, the simplest is the following: we analyse J 41 +22
the AZBE—spectra of 3 paradisubst. benzene-molecules 06H4XY, 06H4YZ, COZCH 74 =10 ~20
CeH X2 (X,Y,% being any substituent). If the substitution effects are NO 3 -98 =21
additive, then it is obvious, that the chemical shift SAB in the first G . hift to high field
' .t ign means s o £ O
molecule is equal to the difference between the chemical shifts of the accuracy 5. Positive slg — . =
measured relative to an
second and third molecule. A1l the shifts have been me qs {ff ce and
gxy 8)(7_ 8Y1 reference of CHCl,, corrected for susceptibility differen
as = Uag LT

for the difference in shift between CHClj and 5 Mol % benzene in

We tested this relation and found excellent additivity in 18 of 24 h -
exane.

substances. We used concentrations of 5 Mol % in hexane. The departures As I already pointed out, new substitution effects are found
from additivity were below 0,10 p.p.m. in all 24 cases studied. Besidaes, whenever dipole moments of substituénts are non additive. So we measured
we were able to show that departures from additivity always occur in quite differenot S-values in o-disubst, benzene, where mesomeric and
molecules with non additive dipole-moments (additional mesomeric ateric effects as weli as mutually induced dipole moments are important.
moments). As a general rule the S-values in these substances depart from those of
As it is impossible to separate the substitution effects 1n the Table menmtioned above especially in ortho position to the
paradisubst. benzene, we started to study metadisubst. benzene. Again, wdisturbed" substituent, whereas nfarther off" the values are close to
there is a very simple test of additivity: The chemical shift of the
the normal S-values.
four ringprotons in para-di-X-benzene is equal to the arithmetic mean We were of course interested to, ses whether our substitution
of the shift values for the 2- and 5-protons in 1,3-di-X-benzene. effects did work in monosubst. benzene as well. Again we found that
All the four substituents studied this way (Br, Cl, OCHB. coZCHj) as far as it could be tested (ortho position of substituents NO,, Br,
showed additivity within the probable errors. OCH,, CH,) the S-values seemed to give reasonable shifts in monosubst.
3 3
bepzene as well.

It was now possible to separate the individual substitution




-3 =

The next step was to study the nature of the substitution

effects. We found correlations of S-values with Hammett parameters. As

one would predict f
P ic rom chemical knowledge, Sortho and Spara are found
to be functions of the Hammett-parameter P.
sortho g «‘p
s = -49.dp + 10 (Unit: 1078 Ho)
para :

In o-position the anisotropy of the CN-group causes an
additignal shift to high fields. Besides, the halogens show systematic
additional shifts to high field. So far, we do not know why. In meta-
position the substitulion effects are small but seem to be proportional
to G'p as well.

s = -30-Gp + 6

meta
Again the halogens deviate from the average behaviour,

Our results allow a test of the electrostatic theory of
substitution effeotsl) which predicts the following relative magnitudes
of the effects: Sorthoz smeta: SparahJ 9:3:2., We findn 9: 2,3: 3,0.

Supposing the electrostatic theory as well as our fﬁ -correlations

ammett
to be true, one would predict the electric dipol moments of the sub-
stituents to be linear funotions of their Hammett parameter ¢ P
Actually we find that this is approximately true as long as the
resonance contribution U} to @p is relatively unimportant, This

explains why for the substituent NO2 the electrostatic theory predicts

reasonable effects, whereas for F and N(CH3)2 2) there are obvious
mistakes.
More details of this work will be published shortly.
Yours sincerely,
-y P
V. Daski,
P. Diehl
Literature:

1) A.D. Buokingham, Can. J. Chem., 38, 300, 1960
2) R. R. Fraser, Can. J. Chem., 38, 2226, 1960,

UNIVERSITY OF WASHINGTON
DEPARTMENT OF CHEMISTRY
SEATTLE 5

February 23, 1961

KENNETH B. WIBERG

Dr. A. A. Bothner-By
Mellon Institute
Pittsburgh, Pennsylvanla

Dear Aksel:

I have enclosed a print out of our current version
of your program, in case you might be interested in our
modifications. The programs have been written for cpera-
tion with the FORTRAN monitor system (1.e. all input on
tape unit 5, all output on tape unit O, no rewind ° or
tackspacing on elther tape unit). All parts are tled to-
gether as subroutines rather than being handled as a chain
job with the programs on tape. This cuts down the amount
of tape handling considerably. Also, the table of frequenciles
and intensities is condensed, which cuts down on printing
time and on the amount of paper produced as output. Finally,
it uses the SHARE subroutine HDIAG (MI-HDI3) which appears
to be better than the subroutine EIGEN in that we have never
observed a "NO GOOD" on checkinz elgen® with matrix®, whereas
EIGEN often gives such an indication.

Two versions of our subroutine PLOT are included. The
first provide a sorted list of frequencies and intensities,
and gives the calculated spectrum with summed intensities
in the form of 2 table. The second version gives the sorted
1ist, and then produces a plot of the summed intensities.
Examples of the results obtained with the two PLOT subroutines
is enclosed. :

If any of the readers of MELLONMR should like to have.a WH
1isting of the above programs, I would be happy to send it %o -,_;¥
them. I

Sincerely,(
KBW: Jp /%h
Enclosure



DBattelle Memorial Institute
5 0 5 K I N © AV E N U E C 0 1 uM B U S I 0 H1 O

february 20, 19401

Dr. A. Bothner-By
Fiellon Institute
LLOO ¥ifth Avenue
Pittsburgh, Pennsylvania

Dear Dr. Bothner-By:

Please excuse our delay in contributing to your excellent
newsletter. We have experienced the usual magnet difficulties and had a
little trouble installing our integrating system. However, everything
is now in working order.

We are presently working on a variety of problems of which the
determination of the stereochendical configuration of various oxime isomei's
is a good exanple.

It is well known that the proton magnetic resonance spectrun of
cyclohexanone oxine shows three separate methylene resonances; while the
spectra of compounds like cyclohexyl amine and cyclohexanone exhibit only
two. The third methylene absorption in cyclohexanone oxime arises because
of the hindered rotation of the =HOH group about the carbon-nitrogen
double bond.

ffrom a consideration of the Lond angles involved it can be seen
that the oxime oxygen can lie very close to one of the methylene groups
adjacent to the -C=N- bond as shown in Figure I. This close approach of

N-OH

1

I @
107 CHy

e
© e ©
H

@ 2

Figure I

&

the oxygen should deshield the protons denoted as "@" in kigure I and
cause their resonance to fall at a lower magnetic field than those denoted
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as "@". Both "@“ and "@" are expected to be, and are, found at
lower [ields than the six protons denoted as " (9 ¥ because of their
proximity to the double bond.

To substantiate this argument we have examined the spectrum of
2,2-dimethyl cyclohexanone oxime. Steric considerations as well as the
mechanism of oxime formation from the ketone and hydroxylamine,-would
sugpest that the oxime is Panti" to the two methyl groups in this compound,
as shovn in Figure If. The methylene protons denoted aa " @ " in

N-0H
CH ?HB"
3“6/0\?}[2

Ho @

Figure II

Figure II would therefore, be expected to experience very much the same
electric field effect as the corresponding methylene protons in cyclo-
hexanone oxime and, as a result, should require about the same magnetic
tield to bring them into resonance. In addition, no methylene absorption
corresponding to the " " protons in cyclohexanone oxime should be
observed. A comparison of the spectra of the two compounds indicates this
to be the case.

Isophorone oxime exists as two geometrical isomers; one melting
near 102° C and the other melting near 78° C. The two possible structures
for this compound are shown in Figure I1I. From the relationship found

N-OH HO-N
it g
C
HT/ ~ Ho HL‘/ ~ RE
CI _-CHy (I;I ~Cily
/ \C/ N F \C/ =~
CHg H, CI-I3 CHy Hy CHy
"Anti" Form "Syn' Form
Figure III

0/
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Lelween cyclobexanone oxime and 2,2-dimethyl cyclohexanone oxime, it is ) Frain bhe chemical shif'ts observed, it was found that at
now possible Lo assign the high-melting and low-welting isomers of iso- €0 Jc./sec. a methylene group adjacent Lo an oxime function is shifted
phorone oxdme to their respective structures. about 17 cps to lower field when placed in the electrical field of the
oxime oxygen. However, under the same conditions, an olefinic proton
The Hkit spectrwn of the "anti® form should show a methylene is shifted about L0 cps to lower rield. This is a good reflection of
absorption at almost the same Spectral position as the "in fieldanl the relative easc with which electrons can be removed from a double bond
nethylene protons of cyclohexanone oxime and 2,2-dimethyl cyclohexanone as compared to a single bond due to the mmeh closer approach of the
oxime. On going irom the Manti' isomer to the Ysyn" isomer this Min double bond's pi electron cloud to the biygen atom of the =NOH group.
Field" siethylene absorption should disappear from the spectrum, and a
new peak corresponding to the Mout of ricld" methylene of cyclohexunone ) We are also studying other oxime isomers to deterndine the
oxime should appear. AL the sane btiwe, the olefinic hydrogen, which is magnitudes 0%’ §hif§s uh:_Lch can be expected for the resonances of different
not being iniluenced by the electrical ticld of the =N-0H group in Lhe proton-containing functional proups due to different stereochemical
Manti® form, should wove in the Msyn” form to a spectral position which arrangements relative to ithe oxime group. Our ultimate goal for this
corresponds to less shicelding. The rewainder of the spectrun should study is the interpretation of auclear magnetic resonance spectra of
remain almost unchanged, steroids containing oxime proups.
It was lound that the spectram of the high-melting isomer of Congratulations once again r'or the fine work you are doing with
isophioronc oxime corrcsponded to the "anti® confipuration and the low- MIELLOMNME .

nmelting isomer corresponded to the "syn' structure.
Yours trualy,

Table 1 contains a summary of ihe chendcal shift data obtained ! /‘_,QT,.,_M e T%b‘j‘c .
for ihe compounds discussed. A1l samples wore run as dilute solutions in , I g » ; t
(J‘Gll| and refecrred internally to .‘ji(Cl'J-j)“. 1"'0:""" i ,,.d,/daa../\x-t.ﬂ.\

)

’
— - e o (@) Thomas q“ ‘Page, Jr, and
PABLE 1.  CHEMICAL SHIFT DATA Of OXLMES Kobert J. Jakobsen

7, 2-Dincthyl Tsophiorone TFP/1tJJ :bab
Lnviromment Cyclohezanonc Cyclohexanone anti T Sym
"n field® Clip 7.55 7.52 7.66 -
"oul ol rield" €l 7.8L -- - 1.95
Insulubud Clipts 6.38 B.LL -~ -
Oletinie I - = L.z 3.8
~C=C—Cllo- — s 8.07 8.07
-C=c(cll3)-C — — §.18 G.18
(CH})QG — 9.01 9.01
=ton(L) 0.0

0.19 0.22
(3) Dhusnisioniess onils Tolative to E%iTC-'."['g)lf 10.00. -
(b)  1he =HON proton resonance is very concentration dependent.

L The Lerm "in Lield" will be used to denote protony vhich are being
alfeeled by the eleoctrieal fiald of Lhe oxime hydroxyl. The term
Yout ol rietd" will be used to refer Lo enviromments which ace adjacunt
to the C=II bond but which do not lie in the clectrical lield of the
=NOH gioup.

//
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DEPAKIMLNT OF CHEMISTAY

LOUDERMAN HALL

Dr. Aksel A. Uothner-By
Mellon Instltute

4400 Fifth Avenue
Pittsburgh, 13, Pennsylvania

Dear Dr. Bothner-By.

1 would flrst like to present a simple mudification of
Vacinmm's TWL Insert that enables one to extend high resolution
studiecs below -60°C, Lhe rated lower 1lmit of Lhe THR insert.
it conslsts of a pieCL of' tubing having the same i.d. as the THR
lusert Lo the top of which 1z affixed a ball Joilnt Lhat males
with the Varlan lnuert cap. ‘“hree drops ol glass dround Lhe
pobicm outslde of the modilicatlion asslsL In malntalnlng the
array concentrle. Some holes placed Just above the borrowed
Lef' lun-beryl iun-copper bushlng permlt the cold gas Lo enter,
and & slob 1o Lhe ball Jolnl permlls convenlent entry of thc
runnlng' Lthermocouple. Flnally a spring was used to seal the
modirlicatlon PMlemly and (L derlved lbs thrust Crom the bollom ol
the spluner Ilnsert.

Obviously there is a considerable loss In signal Lo nolise
due to the larger recelver coll; however, this is not always a
ilmieing consideration. The resolution achieved at 56.4 me/s
was gulte satisfactory, or more speciflcally the first llne of
the CHs group in acidifled ethanol clearly showed second order
splitting.

Secondly 1 ot'ter a comment on Lhe measurement of chemical
shifts. A variely of technlques are in use, but I have not
heard mentioned one that I find qulte satisfactory. A VYm,
greater than the span of the spectrum, 18 applied with sufficient
amplitude to generate three complete spectra of roughly the same
helghts. This spectrum In triplet is then swept once up and then
once down-f'leld. S1ix pleces of inlormatlon are then available
for each peak, rapld passage effects are averaged out, and the
precislon meiasure has conslistently run to +.2 to i.3 cps for
reasonably narcow lines. ‘hls technlgue has obvlous advantages
as far as complex structures are concerned; no settings need be
changed during the course of the run) and flnally 1if one is
performing, low lemperaturc studles, one's hands and attention
are [reer Lo see that all is ruaning well. Finally, the point

ralised by Cotton and Klapper KMLLLONMR No. 28, p. 10) s
safely avolded as the error gaes as ( M/ }2 and Hy's of
the order of 0.1 mg are usually qulte satisfactory.

For my own satisfaction and confirmation of this
technigue, would you please send me (when it 18 convenlient) |
your series of standard samples so that 1 may make a i

detalled quantitatlve comparison. 7

#!
Sincerely,

» ) / 4 d
»%%%wumu /f /4%?41;

Thomas R. Hughes
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