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Basle, September %, 1961

br.A.A.Bothner-By
Mellon Institute
L4300 Fifth Avenue
Pittsburgh 13, Pennsylvania

bear Dr.Bothner-By:
I shall try to stick to your call for brevity. At least

you cannot complain that I am flooding you with letters. You
even had to remind me of thils one, for which I apologize.

CALCULAYION OF ''HE CUEMICAL SHIFYTS OF THE C-19-KESHYL PHROTONS
OF UNKNOWN STHEHOIDS.

Working in a steroid-producing company, it 1s quite na-
tural to take a closer lock at these molecules. Prof.T.Helch-
stein (Unliversity of Basle) and our chemists were kind enough
to provide me with theilr collectlons of steroids with a known
structure. The spectra obtained as 0.1 molar solutlons 1in CLClj3
with SiMeg4 as refcrence showed that the effects of the various
substituents and double bonds on the angular methyl groups are
virtually additive,

One of the results of this investigation, namely the posi-
tion of the C-19-methyl signal as a function of the varlous
substituents at the various positions, has been published in
Helv.Chim.Acta 44, 1380 (1961). When I was submitling it, I saw
1n MELLONMR No. 31 that Dr.Slomp 1s worklng in the same field
and applles the additivity rule with equal success. The calcu-
lation of the position of the C-19-methyl signal starts from
two baslc substances:

Se-androstane; 19-H signal J = 4.5 cps (at 60 Mcps) 0.775 ppua

5@-androstanes: 19-H signal §- 95.5 cps (at 60 Mcps) = 0,929 ppu

Sa-androstane

58-androstane

9 18
4 Jo 1 :
- 3 5 }
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The "additionul (incremental) chemlcal shirts®™ oripinating
from different cubstituents have to be added to or substracted
from the & value of the basic compound. These additional che-
mical shifts duce to the more common substituents at the more
common posltlons have been tabulated in the work quoted. In
thls way the position of the C-19-methyl siynal can be calcu-
lated with an accuracy of ®1 cps for most substances. The
additional chewical shifts caused by the varlous substltuents
with regard to the C-16-methyl signal und other relaled work
will soon be published.

The C-18-mcthyl group is probably not parallel Lo the
C-19-methyl group, but to a first approximatlion Lhe elfucts
of equivalent substltuenis and double bonds on it are roughly
the same as Iin the case of the C-19-methyl protuns. kE.g. a
12-kketon causes about the same additlonal chemical shift of
the 18-H-atoms as does a l-keton (of a 5u-li-steroid) with the
19-~il-atons. In the case of the C-19-mcthyl protons of Su-li-
sterolds it can be seen that, by the suwe tolten, all cqual
substituents or double bonds placed symmetrically relative to
a plane through carbon atoms 3,10,19 or %,10,19 or ?7,10,19
should cause approxlmately tho same chemlecal shifts. This
feature could also be valuable In connucltlon wilh an estimate
of the additlonal chomical shlifts of methyl groups in other
cyclohexane derlvatives as caused by varlous substituents.

THE DIAMAGNLTIC ANISOTROPY OF THll C-C S{NGLIL BOUD.

Sterolds are rewarding substances 1n still anothor regurd.
Because thelr rlngs A and B are practically strain-free, they
have a well deflined geomelry. This fact can be used to calcu-
late the anisotvapy of the diamagnetlc susceptiblility of various
kinds of bonds. Our first result in this directlon 1s an estiwmatc
of the diamagnetic anlsotropy ol the C-C slingle bond. Sa- and
5B-androstane (see above [lgure) differ only with respect to tho
geometry of ring A. Thils fact can be used to express the diffe-
rence 1n the chemlcal shifts of the C-19-methyl protons as a
function of the dlamagnetic anlsotroples of the C~-C and C-H
bonds, which are sterically different 1n the two moleculss,

With that one gets the following expression for the molar dia-
magnetlc anlsotropy of the C-C single bond:

6

N <10 _anxCll
AXEC = 41.95-107° + 1.19 Axmol .

mul

ir Aﬂrmpl the molar diamagnetic unisot.w})y of the C-II bond,
is assumed to vary between O aud +1,50-107% this pgives tor
A%, a range from 1.95+10-¢ P 72 10 -¢ . Marther details
will be found in Helv.Chim. &cLa Wy, lfase.VI (to be published
shortly). Other work along these ]inog (dfamagnullic anisotropy
of the 2C=0 bond, etc.) 1s 1n progress.

With many thanks for the steady flow of MELLONMR I remain,

Sincerely yours,

R, /Zl;/vc ey, W

K. P, Ziircher ~
HFZsam



U. S. NAVAL ORDNANCE TEST STATION
CHINA LAKE CALIFORNIA AN OMEFLY MEFEM TO
5058/DWM:1 jb
16 Augusl 1961

LIND-NO15-2700/4 (12-58)

Dr. Aksel A. Bothner-By
Mellon Institute

LhOO Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Dr. Bothner-By:

NMR studies of rotational isomerism have almost been done to death,
yet I think we have come across one case which is of sufficient interest
to deserve some mention in the newsletter. The 60 mc. proton spectrum
of N,N-dimethyltrifluoracetamide (Fig. 1-a) is a pair of quartets separated
by a chemical shift of 7.5 cps. These cérrespond to the two methyl group
positions in the resonance-stabilized planar structure:

0\\0— N/CHa N 0'\ . ’N _CHa (a)
~ -—
FaC” CHy N Fs€ ~ ™ CHa (b)

The novelty in this case is the long-range spin-coupling between
methyl protons and the F*® nuclei. The observed coupling constants of
1.7 and 0.8 cps presumably represent the trans- and cis-interactions,
respectively, but I am hard put to prove this and would welcome any
comments which might help substantiate it.

Heating the sample causes the two quartets to coalesce as the frequency
of rotational transitions is raised. At temperatpres above 80°C the
spectrum is a single quartet (Feg. 1-b) with a time-averaged coupling
constant of 1.2 cps.

In this instence a unique method of estimating the rotational energy
barrier is possible. The collapse of the two quartets is preceded at
lower iemperature by the coalescence of the narrowly separated spin multiplet
lines. Since this occurs et a temperature where protons ere being
exchanged between non-equivalent sites at a rate proportional to the peak
separation (in cycles per second) we can obtain a simple relationship

AE = 2.303 R log JA/JB

rot ﬁﬁ—
s Yo

where J is muliiplet separation at zero exchange rate, and T the coalescence
temperature as indieated by the disappearance of the central minimum in
each quartet. The narrower guartet collapsed at 43.5°C and the larger

one at 63.0°C., giving an activation energy of 8.5 * 0.5 kecal.

The behavior of the F'® spectrum for ihis system is also noteworthy.
The room temperature spectrum (Fig. 2-a) is a 10-line multiplet as would
be predicted if one coupling were twice the other. The resulting over-
lap of quartets gives a series of lines whose predicted intensities are
1:3:6:10:12:12:10:6:3:1. Upon heating, this structure collapses and a
simple 7-line wultiplet (Fig. 2-b) emerges, as would be expected for
coupling to six identical protons with an intermediate J-value of 1.2 cps.

Enclosed as a copy of a sample ApBp spectrum which was produced
indirectly by our IBM 7090 computer using the Wiberg modification of the
Mellon Institute NMR program and e tepe-reading x-y plotter. The plot
represents 3000 computed intensity valués at intervals of .05 cps. The
data were obtained by a slight modification of Dr. Wiberg's PLOT routine
to provide a tape output compatible with the input requiremenis of the
Electronics Associates plotter.

If you plan to include this note in the next MELLON-M-R, please tell
the circulation manager not to discard my addressograph plate. Sorry
I didn't get my renewal in sooner.
Sincerely,

Darecly 1. Moo

Donald W. Moore

T-9%
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Fig. 1 Proton spectrum ( 60 me.)
of N,N-dimethyltrifluoracetamide.
(a) 30°C (b) 130°C.

Fig. 2 F1® spectrum (60 me.)
N,N dimethyltrifluoracetamide
fa) 30°C (v) 85°C.
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Dr. Bernard L. Shapiro - 2

HumBLE O1L & REFINING COMPANY tube No. 2, the plate currents were reasonably close together at the start. Although
Y the meters were calibrated before they were instelled, and the recorded currente are

RESEARCH AND DEVELOPMENT BErTewRLSEES derived from the calibration curves, it 1s assumed that meter No. 2 has gone off
calibration and Is glving an erroneously high reading. The changes in plate current
with time and the general pattern of tube deterioration are clearly shown by the
chart. It is easy to replace each tube as 1t weakens or to determine when an entire
set has deteriorated beyond satlsfactory use. When a set has deterlorated to the
state indicated for April, 1961, the magnet current usumlly becomes noisy, necessitating
Monitoring 30LTL Pass . replacement of the entire set.

Tubes in Magnet Power

August 28, 1901

The plate current readings do not correlate precisely with the plate colors.
Supply This has been found to result in part from unequal circulation of air around the tubes.
Unequal conductances among the four sections of a tube and possibly unequal thermal
emissivitles of the plates or surroundings aleo contribute.

Dr. Bernard L. Shapiro

ﬁééogéistkﬁzﬁ If you consider this to be of sufficlent interest we will be happy for you
. (<3
Pittsburgnh 13, Pennsylvanla to place 1t in the MELIONMR.

S 1,
Dear Barry; incerely,

This letter is in reply ta your receni request to Rollie Williams for /}7 7 CW%
information concerning our rig for iesting 30LTL tubes and the procedure for ‘ ‘
grading these tubes. At the time this speclal tube checker was constructed we
were using surplus 304TL's which varied widely In thelr mutual conductance. It
was thought that improved tube life would result from the use of sets of tubes
selected for uniformity of conductance. The tube checker itself worked well and
was capable of matching 304TL conductances to a satisfactory degree, but the
tubes did not stay matched very long in service. The aging characteristics could
not be matched by this procedure.

N. F. Chamberlain

NFC:vt
Attachment

Consequently, it is the opinion of myself and Walter A. Morgan, of our
Aralysis Instrumentation Group, that the work Involved In matching 304TL's with a
tube checker ia greater than the beneflits derived. We do not recommend construction
and use of the tube checker at thls time.

A better system for determining Lhe actual status of each 304TL 1s one
whicti, to wy knowledge, was 1'irst employed by Dr. R. B. Swarbrick and Mr. E. C.
Rearick of Fssa Rescarch &nd Englneering Couwpany. Periodic readings of the plate
current of each tube are plotted on a chart as 1llustrated in the attactment.
Phese readings way be made with & single meler which 18 switched from plate e¢ircult
to plate circuit, or by a scparate meter permanently mounted in cach plate circult
We are currently using smatl (1) loexpensive moters mounled on a siugle plastic
strip which la turn is artacted to the Gulermost filament bus bar of toe 304TL
asseubly . The entlie asscubly 1s mounted loside the cablust and is viewed Lhrough
the louvers. Heversiag tne bark plate couvenienlly turns the louvees Inward so
tnal the m:=ters can be obovrved with ease. As Lhe melers are at a polent lal of
sowe 1,000 volts above ground, iU 18 npecessary to Insulate them from the chassis
and to 1solatz them from tue uperator.  Tue possibilily of uneyual loads resulting
From deteroration or the plale and screen supressor cesistoes 1a the 30070 eircults
can be redured by replaciog Lhe composition carbon rosistors with sultable wire-
wound resistors

The allactued chart shows Lhe hilstory orf & set of new 300 1'L's Fxeepl 1'og

9°7%
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CABLE ADDRESS "RESEARCH"'

IN YOUR REPLY PLEASE QUOTE

FILE No.

NATIONAL RESEARCH COUNCIL
CANADA

DIVISION OF APPLIED CHEMISTRY

OTTAWA 2,
14 Sept., 1961,

Dr. Aksel A. Bothner-By,
Mellon Institute,

4400 Fifth Ave,,
Pitteburgh, 13, Pemn.,
U, S, A,

Dear Dr. Bothner-By:

Your excellent bibliography seems to have missed cne journal
which contains papers on magnetic resonance, This is #Journal of Structural
Chemistry® USSR which is availsble in English translation from Consultants Bur-
eau, The first two issues (1960) have several papers on magnstlc resonance,
but more important is the 1list of papers on magnetic resonance, submitted or
published in the U.S.S.R, which is to be presented perdodically. The first
compilation is located at the back of the second issue of the J « It ap-
pears to be the Russian equivalent of the MELLOMMR bibliography.

Recently we have been looking at the proton rescnance epectra
of substituted cyclohexanes as a function of temperature. The following data
on some inositol hexa-acetates might be of interest to the readers. One un-
usual feature is the low Arrhenius factors obtained for the ring inversion.
It also sppears that the muco isamer is in the boat form.

Isomer FaN: o log 1p A

cis 6.60 £ 0,05 6.2

allo 5.48 = 0.05 6.26

mco 0.222 11.2
Yours truly,
Sl Bromidin,
S. Browasteln

SB/ jet

UNIVERSITY OF FLORIDA
GAINESVILLE

DUFARTMENT OF CHEMIGTY

September 19, 1961

Dr. A. A. Bothner-By
Mellon [nstitute

4400 Fifth Avenue
Fittsburgh 13, Pennsylvania
Lear Aksels:

Recently there has been much interest in the chemlcal shifts
of ring hydrogens in mono- and poly-substituted benzencs. As our
subscription to your invaluable publication, some results in this area
may be worth reporting. A number of compounds have bwen run, either in
cyclohexane or in carbon tetrachloridec solution, and the chemical shifts
extrapolated to infinite dilution. An external reference (in Wilmad
coaxial tubes) was used and side-bands were recorded ten or mors times.
The averaged results are expressed as shifls from the position of
unsubstituted benzens at infibite dilution in tho same solvent. Complex
spectra were analyzed by the method of mowents, or exactly for AB, A,B,,
AB?' and AB,X systems.

The accompanying Table T shows the values we ussign for Lhe
contributions to the chemical shifts of a ring hydrogon made by the
respective substituent group in the ortho, mcia, or para position
relative to the hydrogen. For many polysubstituted benzenes, the chemi-
cal shift of a ring proton may be predicted within 1 0.02 ppm, It is
striking that shifts in compounds containing several methyl or ethyl
groups, or alkyl in addition to other groups, may be betier correlated
in terms of ortho, meta, and para contributions which are not identical,

although in campounds such as toluene, the lines are too narrow to allow

L-9¢



of appreciable chumical shit'ts Letween the various ring hydropens.

Table L[ shows results or the observed averags slifts ol sawmw polymethyl
benzones, compared with values culculated in suveral ways, always assuwing
addi tivity,

Our results differ from those of Uiehi (lelv. Chilm. Acla A, 829
(1961); MSLLOW-M-R Mo. 29) in ssveral ways. PFirstly, although we include
an entey for CL effects, chlorine compounds do not behave at all well
and there are large deviations fram additivity, LIt appears that iodine
compounds show satistactory additivity, while bromine occupies an
interwediate position. ln the secoad place, weta—disubstituted compounds
show considerable deviation, although ortho-disubsti Luted compounds
behave satisfactorily wiless the groups are quite large, Ortho xyluene
shows a single sharp poak, for swumple, while meta xylene has a broad
peak with some structure. Table LIL illustrates the betler agreewmenl
for a trisubstituted methoxy compound than for the meta-disubstituted
compound.

Other compound types which deviate markedly from additivity
are peatasubstituled compounds amt 2,6-disubstitutod phenols. The latler
case is nol surprising, for there muy be spuciric effects of the
hydroxyl group in relation to the ortho groups, but what is surprising
is that deviations appear to be decreased by further substitulion in
the ring, as indieated in Table 1V.

The contributions in polysubstituted bengzenes way be éompared
with chewical shifts in the monosubstituted campounds, The latter are
available for some groups in the poper of Spisecks and dchneider {J. Chom.
Phys, 35, 731 (1961)) and we have analyzed some of the same compounds as
well as soma others by the moment method. There are appreciable
discrepaneies for the groups I, Cli0, OH, and OCHB; the source and nature
of these differences remains to be explained,

#e hope to publish in detail the data obtained for something

over one hundred cowmpounds.,
Cordially youls,

W o8le A@’%ﬁ'
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Observed ) (2 3}

Toluene 2.29 0.19 0.15 2I5AL5)
1,2=diile 3,27 .38 0.30 0.2
1,3-~dife 0.33 0.38 9.30 Q.3
I, bed e .33 2.38 0.30 S
1,2,3-trdils 0.2 0.57 0,185 J.b0
1,2,4-trille 0.47 2.57 0.45 2,47
1,3,5-urille Q.50 3.37 0.%5
1,2,b, j-tetralie 434 0.76 0.60

Average dsvwiailion .09 3.05

0.13 x aumber a2nrl growds

& 0,15 % number »F

sach aydrogen sjuale 2.23 Ior 2ach orthe
2ach para methyl

{1} Chemieal st
(2} Chemieal
{3) Chemical st

clus 9.99

TABLE ITISNEUOLL TUAFOTTLE

obetituents Zogizion Cbeerved Snlsulated
L-0CH,, 3=CCH, 2 0.833
- 5 9,050
4,8 0,750
1e8Ch,, LeGCly 2,3,3,3 2453 3,53
1-0TI,, 4-OE EAL
2 32 0.é2
1-CCH%, U-Er 2505 0,40 2.8
1,5 -0.03 -2,08
1-0CkE,, &=l 2,5 .70 139
- 3,3 =3.22 =2.17
1-CCt,, 2-0CHa, 1-0CK, 5 9,41 27
. L6 0.30 2,28

5

Avarace deviation, not ineltding the flrst

compound, is 0,023

TA3LE IV-CHR{ICAL SEIFTS IN PHENCLS
H fing Position Chserved Calculated
CHy ol 3,5 0.35 0,50
5 3 L 0.53 0.54

074 S 0453 0459
5 Gy L 0.75 CaT7

nr

CE
3 "3 3,5 G.69 C.73

6 1.C0 1.03

0. 85 0.51

p=




PHE USE OF A PROTGH=PROTOR. SPTH DECODP LTRG 1RO FOR T
PP THATPTGN OF MM CHISATCAT, SHTEPS
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he complexilice of hlgh-resolution WMR speetra ol molecules can in many
cascn be dras Licedly slumpliticd by ihe usc of double resvnance spin dccoupling

l.(:chnjquus.l Until recently the application of spin decouwpling techniques to

(1) See J. A, Pople, W. O. Selincdder and 1. J. Berastein, High-resolution
Huelenr Mogmetde Boesonme, Velraw-Hill Book Co., How York, H. Y., 1959,
e 160161, 229-730, =305 and 3P0-3(1 Lor discovnsions and Jeoding

referenzos.

proton-proton systemns was Timited due Lo Lhe complezily o) the reguired instro-

Al
mentabion.” A new techaiquse For accompl isbing protlon-proton spin decoupling

3

with relatively simple insLromentation s recently been desceribed by Kalsew

(3) R. Kalper, Rev. Sci. T

31, 963 (1960).

| - 5
and Fret:ma-m}; {his is lhe audio side band phose deleetion L-tclmlnur:.b Wi now

(4) R. Froemu, Molceulow Piyse, 3, 435 (1960).

() d. Thoh swd G. Subo, J. Physe & 1, 151 (1999), proviously
deseriled nn audio shie i, vilhoul plose delvelions e
decouplel sipnals vere obperved by their de-conpoaent. e disadvimbages

of Uhig e thed have beon disensged in refioeenee 3.

desceribe a new gpplication of Lhis technigue for the delermination of certaln
prolon chemical shif'ts which could not be unambipuously or accuralely meacured
herelofore.

There are many molccules whose high-resolution proton NMR speclra have
one proton or group of cquivelent protons which are chemlenlly shifled consid-
erably downfield from wost of Lhe other protons. Arn is uwsunlly the cnse for
only moderately complex molecules, the pignule from the lalter protons may
form e very complex fingerprint reglon. Any multiplet structure of the
downfield protons can noi generally be completely analyzed to glve the relevant
coupling constants end chemical shifts.

In order to spin decouple two groups of chemically shifted protons, it
is necessary that the conditlon Y_Iil/e"ﬂ') J (I,—_ gyromagnetic ratio, H,= rotating

2\
megnetic rf. field, J = spin-spin coupling constant in cp§.) must be met.6 If a

(6) A. L. Bloom end J. N. Shoolery, Phys. Rev., 97, 1261 (1955)

resonance slgnal occurs at frequency _\ﬁ_ (cps.) ond. a weak sudlo frequency &
(cps.) 1s epplied to the sweep colls of the spectrometer, the first side bands
will occur at Y_i JU 4f l-I_l is smz).ll.3’6 However, foxr large 111, as required
in the spin decoupling of two groups of chemically shifted protons, the first
side bands do not occur at [iﬂ.3’6 If H is the position of the first

side band (measured in cps. from the center band) thent
1/2
2 2,2 2
6=+ (0" —YH /4T") ()

In the audio side band phase detection method for proton-proton spin decoupling,

i 1s the chemical shift between the two groups of protons belng decoupled.

o/‘qq
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36-/1

Since in a decoupling experiment all the parameters on the right of eq. 1
are known, the chemical shifts can-easily be computed.

To test this technique, we studied the NMR spectrum of acetaldehyde
at 60 Mc. (Fig. le), The chemical shift determined in the usual manner by

a side band technique7 was h55£7i:0.2 cpse. The value determined by

(7) The first side band. of one group was symmetrically superimposed on the
center band of the other group; the audio frequency (J L) was measured
by counting its period with a Hewlett~Packard Model 524 -C frequency
counter. : '

optimizing U\ and minimizing YHl/E'Tr was 455.7% 1.0 eps. This agreement
seems excellent. This technique was applied to the NMR spectrum of A=bromo

camphor8 in order to determine the unknown chemical shift between the 3~ and

(8) The high-resolution NMR spectrum of this molecule at 40 Mc. was previously
reported by W. D. Kumler, J. N. Shoolery and F. V. Brutcher, THIS JOURNAL,

80, 2533 (1958).

L-protons. Fig. 1b summarizes our results. The chemical shift was determined
as l37.0:t:0.5 CPpS. (at 60 Me.). As is evident from Fig. 1b the resonance
signal due to the Y-proton can be unambiguously assigned to the downfield end
of the complex fingerprint region.

We have also applied this technique to the determination of the chemical
shift between the vinyl protons and the C*-methylene group protons of cyclo-
hexene and the results are summarized in Fig. lc. The signals of the two types
of methylene protons in cyclohexene give two broad (about 20 cps. wide), very
complex assymmetrical regions approximately two hundred cps. up field from the
vinyl protons (at 60 Mc.). The shape and overlap of this multitude of lines

make it unsafe to assume that the visual center of gravity of these two broad

Page 3



bands corresponds to the chemlcai shift positions of the O and ﬂ -methylene
protons. By the double resonance technique we have determined the chemical
shift between the O{-methylene protons and the vinyl protons as 225_t 1 cps.
The application of the audio side band phase detection decoupling
technique to the determination of chemical shifts as described by us should

be an extremely valuable weans for the analysis of the NMR spectra of many

molecules.

PHYSICAL SCIENCE DIVISION STANIEY L. MANATT

JET PROPULSION LABORATORY DANIEL D. ELLEMAN
CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA

Fig. 1.—Audio side band phase detection decoupled nuclear magnetic resonance
spectra: a, protons of acetaldehyde (neat), L H. /2T = 13 cps. and b =
455.71% 1.0 eps., O from decoupling = 455.7% 1.0 cps.; b, protons of

_X{ -bromocamphor (nearly saturated solution in CIX:13), _Y_H_:l/ETT = 6 cps.
end b = 137.0:‘]:0.5 cps., 6 from decoupling = 137.0 +0.5 cps.; ¢, protons
of cyclohexene (neat), _Y_gl/21T=2O cps. and =225+ 1 cps., & from

decoupling :’225:‘: 1 cps. Increasing field in all cases from left to right.
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13th Sepbenber, 1901,

De. A Al Bobluer-fty
The Mo1lon tastltute,
4400 Pivth Aveaus,
Pittsburh 13,

Penna .

Dear Alased,

Buovell und Shepard [Mol. Poys. 3, 351 (1960)) pointed
oul, some tlue ago on appavenl corcclution bebween cach of the coupling
constanby ol u viayl group and the elcctronerativily ot the attached ubom.
o [Joluion, Weiner, Yangh snd Seylevth, J. A. C. 8. 83, 1300 (1981) |
cbuupved thiet a Jony extrapolotion ol thelr corrcclation egrees with the
revulbo ror viayVlithiwm (@leclronggativity 1.0). Ia the attoched rjgure T
have ortended Lhe correlation to include 11 dillerent vinyl compounds, the
coupting conslants having been gathered Coom muy sources, principally the
exbaustive puper ol Brigel, Ankel wnd Keuckelicry [4. . Elektrochen. &,
112 (1900) 1. 'Phe correlation is indecd strikingly good and the lmmediately
atbached atouw dolnales the substituent cffect Lo & great degree.

You will nole thal ¥ have plotted Lhe swn ol the coupling
constunbs rather than their fadividaal values. ‘This 1s partly to moke the
plot simpler bub sadrly Lo conble me Lo pake Lhie podol lef. Casbelluno and
My Jo Chows PMays. 34, 2995 (19¢1) ] that J 15 obtulneble direelly
vrom e cpecbran (L6 15 Ghe sun of Lhe Chie® rébonted spuelngs wilh properly
choten shing) whereas a rull sanlysis ds veqeleed Lo obtaln the J, ., iodividually.
Phis propeely wis o laet vsod Lo obtaln the polot tor S5i. lr. li.}'J:‘;ru\lt riafl
uospeeebev ol ."HW':}J O Ll A-GO, fron whiieh Lt could quickly be deduced that

Iz J " st have Yohie o1 Lhe Fol Lembge valuess  9.%, 1007, 8.3, 2001, 2%.9,
.5, -';'J}'.\'a, Wy, 59.%, Bh.g epa. Ondy the value 8.5 cps ia connidbent with
Lhe Plooeo, aod JL wes heelore ehosen.,  The usevulancss ol Lhe corprclabion
with vleclronesutivity Uvow the point ol view ol & spectral wnalyst s then
thal 1L pernils & conslderable nairoving down ol the possible assigmueats (ror
vinyl compounds) irom which an suulysis, cllher Ly our method o by iteratloa,
migt proceed.

1

As 8 corollury, it also provides a couvenleol chock off
previous analdyses In the present lostuance 1t was found Lhat the resuits of
el oloal. tor :ﬁ‘xi(VL)“, tle Vi koctone, 1t Vi ketone, acrylyl Iluoride, and
1-vinyleyeloleseue-1 are complebely inconsistent with the [igure.

Bul Lhe most importunt leature of this reully excellent
correlution seems Lo me Lo be 1ls appurent conflict vith the theory (:Cut.mak_y,
Koreplus and Grant, J. Clean, Puys. 31, 1278 (1959) ] uhich relutes proton
coupling coustanls to Lond angles wvithoul any expliclt allowancee torr the ellects
of pushilyg electrou density Lnto or out of the woleculus Cragent considered.
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Tt would seen particularly resrkeble 1o me thet such a theory counld
prediet the fuet thet all three coupling conutants in the vinyl group
apparently vary with clecty gatdvity with the sawe slope. This ceeus
to suggest that the electron dencity in the delocalized T system may
have come luportance. 1o any ease, you will understand that 1 was moul
interested in the contrilutionof Burficld and Grunt aml of Keplen and
Roberts in MELIOMMR Ho. 35.

in conclusion, mention might be made of the note by Heddy
and Goldstein [J. Chew. Phys. 35, 300 (1961)], in which they discover &
tendency for S .0, to rull into one or the othier O tWo parrow ranges,
centered around E 30 cps, respovtively. This lesture clenrly smounts
to nothing move than the fact that most easily avellable substituents
perin with either an oxygen or a carbon atan.

Yours siocercly,

J5W/uMB

DEADLINE NEXT 1SSUE
Wed., October 25
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