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Glaxo ' Research Limited

a

Greenford ' Middlesex
TELEPHONE: BYRON 3434 TELEGRAMS: Glaxolha, London, Tolex coDE: Now Standard, Bentleya

Pleaseaddressreplyto:pf,. J.E. Page

Dear Professor Sbapirot

2nd. October, L964.

A-60 Cogline Systgu

Several contributors to the M}i:IJLONMR and, IIINMR Newsletter have
reported. trouble with water-flow in the A-60 cooling sysüem, but we
d.o not recaLl any conments on ühe flow-rate recommended by Varian
Q6 g.p.h. at 70 p.s.i.). Since a good flow-rate is likeJ.y to
minimise the possibility of coil-blockage, we believe that flow-rate
j-s of some' j-nportance.

'iYe cannot comment on tbe origi-nal florv-rate in our closed. water-
circulating system (see MIf,,ITONMR No. 4!, p. 26 and. No. 58, pr 28),
since we d.id not measure ühe flow-rate when the system was installed.
in July, L962. However, when in Septemberr L96rr wo fitted water-
pressure and. water-flow gauges after blowing ouü the cooLing coils,
we obtained. a flog-ratg of 2t g.p.h. at 45 p.s.i. with an outlet-water
ternpelature of 41" (rr" when new, the temperature regulator being set
at 2r"). The outlet-water temperature, nevertheless, tended to creep
up so that i-: January of this year, we again blew out the magnet coils
and. strJ-pped. and. eleaned the water-filter and inlet rlagnetic valve
asseübly. On reassembly, we onitted. a small rubber valve between the
water-filter and" nagnetic valve, wbich appeared. to be j.ntend.ed to
control water-pressure in the system. rile now obtained" a flow-rate of
40 g.p.h. at 24 p.s.i. with an outlet temperature of 5)-r4"; these
values have remained. constant for eight months with no further
attention to the systen other than topping up with distilled water and

, cleaning the filüer. Tbe water-pressurer whlch is set by ad.justing a
need.le-valve in a by-pass pipe from the lvlono punp to the heat-exchangert
rareLy reguires ad.justnent. ,

With reference to Dr. Chenrs request (IIfNMn No' ?I, p. ,g)
for ipfornation on an anti-elogging additive for a closedcooling-water
systemr we would. point out that we have now used. Panacid.e (c3. MILIJONMR
No. 58, pr 28) for over 18 months and, have not experieaced. further
troubLe fron the growth of mnicro-organi-sms.

We bave recently subuitüed. for publication in the Journal of the
Chenical Society a paper on the p.rr.rr spectra of cephalosporin aad.
penicillin analogues. P.M.R* spectroscopy is an iavaluable technique
for elucidating the structure of and. id.entifying water-soluble compounds
of this tme. :

l,"g:k.- J.E. Page

Yours sineerely,

G.F.H reen
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THE PHYSICS LABORATORIES

UNIVERSITY OF KENT AT CANTERBURY
WESTGATE HOUSE

CANTERBU RY

re TSLEPHONE66'9|

1[;th' September L96;,4,
Dr. B. I, Shapirot
Dept" of, Chemlstryt
Illinois Institute of Technologyt
Technology Centre,
0HICAGO, r11. 60616,
U.S . A.

T on Varian DP-60.

Dear Dr" *T;:":iiqot""*s 
in r.r.T.N,r{.R.ld. numbc:: 10, p+qg 1

may be interested'to hear that we have been u.sing a mod"ified-
Vöf an DP-60 spectrometer for T..l lneasurement fr:r some time.
lhe adlabatle fast Bassage methÜd is used.

lhe neeessary cond.ition for A.F.P' is

+o t#\aäHr
For-(say) 5an below 0.j watts in the transnit'cer eoil, ^as
uged" by- Kor-riSnenbgrg 9t aI, H, will be about 45mG and for
ghorter Tlttr a.t leastt

+ :f C.Ol (l'or li,quids TIsT'-,)"
tl

Thls eould- vrett be the orci.er of magnttud-e "t l*g[ urr"p.*t
-the meximum speed. of the slow sweepr u9,q? tltg-inbquallty
is violated., lerhaps explaining tlreir d-ifficulty., Öui sotütion, is to inject a faster svreep. f,rom
an external waveform generator (Servonrex -bXP9 t3' 5I) into
bstir the probe'sweep öoits and the horizontal plates of
ti:e spectrometer oscil-loscope

nn oütpüt or 15Ö-vÄtt" frorn the servomex
produoeS a total iweep of O.5 galr.ss ancl if we chose a swee;o
time sf 2 secondsr ldHol ^ ^._IEF I = e.t)o
Flence an'attenuation bF-anäut 18 Ag is conveir-j-cnt when the
tütÄe t"r*u in the basic inequality are, Q.001, O,25 and.

2,1 res'pectivelY ":''
enables one to use a reasonable receiver galn Without the
dangär.of recelver saturabion ( i.e. the cletector tevel
snoüta not rise nuclj abovc TO1L ).
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'Ihe C..11. . 1:'itasc; car'L notr bc ad.;rrs-i;ed, r,;'ithou-b ,iiif isr-r-1-tJ tc
give the best lrcssible absorption signal rrbicir is tl:ab ',vj th
maximum anplitucle.

Our sweeps are timed" anci b::iq ered. as folL-or7s.
A continuously ysrfairie oscillittor (l'.hrirhend D to95 ,\ )
feed-s a <lecacle cou-nter unit so tbat every 'bhousancl-th c)rcle
trip's a bisbable anplifier. ,L'he resr:-'l i;i,rü voltrtr: sl-ep of
about'o'o tlri*],I15";;:o:l?rlilälti;"',;:ä::filii;"r"*
magnetization aicl ti:""rnagnetizal;ion nfte:r l<nown tirne s are
read- clirec'bly fron the oscilloscope. UsinS- this ncbhorl,
refaxation times from C.l to I00 second.s have been neasnred..

Our erperj.menba.l- :r':r:r-ngcr:cnt is clisc.usseri in
I'o'nles, J.G, Berichte der Eurrsen3e sellschaft fur

physilcalische Chernic 67 r12t, 11951 .

on your mair:-l,"nil:rl"t" 
si:ort note cntitle s us to be ;rlaceo

Yours sincerely,

fu*fi\qü*sitoPrer I'r L;L;]-ns.
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THE UNIVERSITY OF LIVERPOOL

TELEPHONE: ROYAL 6022
Extcnsion J56

DEPARTMENT OF
INORGANIC,PHYSICAL AND INDUSTRIAL CHEMISTRY

THE DONNAN LABORATORIES
VINE STREET, LIVERPOOL, 7

Coupllng Conetants in Rotamers of Cls and Trans IC-F-CH = CIIF',

I[. Boclcn, J.If . Em 1ey, J. Feeney rncl l.E. Sutc]-iffe.

RecentLy wc have meesured the tempcraturG alcpenclence of (Jg.F" )
ln els encl trans lCoFnCE = CEF ovcr r rr,nge of about 20OoC. To

obtrin the rccuracy"d.inand,ctt by the mathematicrl trertment eraployecl

to enelyse the cletr, we record.ed. rt Iee,st forty spectra at each of
eightcen tcrnperotures. The d.ate for each -geometric igomer (.e, ana
n ) fs eonslstent wlth the populetlon of only two (f n^rra f I ) of thc
slx posslble rotameric statos. The analyticel method. d.evlsed by
Gutowsky; 3el-forcl antt McMahon (J.Chem.?hys. , 3,9., 3353 (fgOe))
enablcd ue to cltraet the cnthalpy cllffcrences betwcen rotuers rnd
thc lndlvlcluel coupling constants. A least squeres computcr
progrfirnre wes written to ochieve the necesa&ry cur:vc fittlng. fhc
clcrlvccl enthelpy d.i-fferenccs ere L?OOJLOO cel,/nolc and. 900J200 etL/
mole for thc cls ancl trrns isomers respectivcly. On the flgure are
ehown the ealoulrtecl coupflng constants of the indlvidual rotuers.
Lcss extenslve tenperature measurenentg were mecle on (.fgü,. ) ,

ftrfo) end 
-<|trOt"'t> 

rnd the clrte wcre founct to be ln eccord with
tllc l'Dovc Togllftgr

Thc Large long rengc coupllng constents JFrFo in IA encl Jp"(eno)
tn IIA are between sprtially close fluorine nuclei; however, e large
spln-spln lnteractlon aleo exists bctween wiclely separated Fr. ancl Fo

nucLel tn 13 ancl ffB. Before date of thls type cen be uscd la
rttenptlng to esteblish a diste,nce versus coupling constant relatlon
for fluorlnc nuclei one would. need. to lonow the signs of eIl tbc
coupllng eclnetrnts bcing conpared. Ille lntenct to cl.cternine the
rolevant signe ln these moLecules ln thc netr future.
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THE PROCTER & GAMBLE COMPANY

MrAMt vAtLEY tABoRAToRrEs

Flrst lt seenecl best to be able to put tbe cotle on IBM card.s so that
lists cou1d. be ned.e prerioÖically witbout a great. öea1 of trouble and.
eards could, serve as a source for comprter seareh routLnes wbicb uay
la,ter.- Secondly we bave expencled. tbe number of typs of ttfunctional
uslng a trro cbaracter code.

October 22, 196\

Dr.. B. L. Sbapiro
Detrnrbment of Chenlstry
Illinois Instltute of Teehnology
Cbicago, IlLinoLs &5L6

DearBarry and other members of tbe IIT NI{R Club:

For our contrlbution tbis ti-ue, I wou1d. J-ike to d.escribe brlefJy an adeptetion
of the proton nmr codlng system presented. ln the Varian Strnctra Catal-og vhlcb
we have founcl useful, Our adaptation is sti].I in tbe stage of fhlx--any ie-
prorrements whlch tbe otber club members üay have will be appreclated.

P. O. BOX 39r7s
crNctNNATr 39,OHtO

up-to-date
so tbat the
be develotrnd.
groutrntt by

Eacb cod.e ls listecl on a s1ngle card together wtttr the strnctrun nunber and cbenlcal.
shift (tn our case .in r writs; however, if ö units becone stanclard. lt wlIL be slnpJ-e
to vrite a prograrn to converb orr systen). Tbe flrst columr repreBents tbe nunber"ecl
naln grorp. Tbe next th::ee columns r€present the f\mctional groups. Tbe secmdary
functlonal grortrs wbich are represented. in the Vartan Catalog by tbe snall case
letters are pJa,cecl afber tbe nain flmctional grcmps segrrateci by a sJ-ash. Thus
3-BeEob becorueg 3 Bß E O/g . I have inclutted several examFles whicb nay
be cmtrnretl witb the Varian Catalog (tne spctnrm number is tbe sane as used there).
You w"l]-l note from tbe second sxaynFle (VO666) tbat we bave alloned. slnce to uee
trnrentbeses for rings.

lfe bave addect several- nen f\mctlonal groups to take care of nore tylns of proton
envlronnents. These are listecl below the e:ranples. It seemed. nortbwhlle in tbe
use of tbe L! flrnctlonal group to nake use of the sane nrle tbet Varian d.oes for
bubstltutlm on olefinlc nai-n groutrs, the flrst substltutloa tistbd. belng gg,
tbe geconal cls andl the third. @9. An exa.nple of the use of tbis conventlon
cones frcm tJre two typs of netbyl groups trrresent ln VO2Jp.

lfe have fond tbis belpful ln cod.ing our otn slnctra a,üd. strnctra fron tbe llterature.

SlncereIy,

THE BGSR & GAIUBIE COMPA}TY

Regear"cb & Develotrment Detrartnent

v
J 0"^1

T. J. Flautt
Research Dlvislon

clt

Enc



+NTM*R*, SPEC.TRA INDEX'
MA IN FUNCT IONAL FUNCTIONAL

i\

a/E

Lq/A B H

Lg/A H B

2t SULFUFI B/L

s2/D

74-7

FUNCT I ONAL GFIOUPS *T* VALUE SPECTo NOo

a/B 4t37 VOO75

7o40 V0666

8 e 32 VO2'19

.8 r 38 VO279

SrlO VOIOI

6t87 T I ERS

E

')!
ldi[tlmaf nlgctl.@al Grorre Cdeq

-

o
-$
o

o

$
.

-o

t8

P9

s1

s2

s3

sl+

s5

s5

-8"-
,

-9"-

o
-g-

EE

rJ+

L9

PL

v2

t3,

P$

P5;

fi

v7

I
-B

I

-C{{..r I

-C=C-tt

-P-
I

0
-$-

I

-ir-
I

0
-o-$':

ö

o
-o'-S(

q

,-oP-
q

-P-
I

-0-

o
-$
ö
-0-

I o
-o-$-o-

9-l.z

I
-O-8-

ö

siZrL

7.2 AI



74-8

ROHM & HAAS COMPANY

REDSTONE ANSENAL RESEARCH DIVISION

HÜNTSVILLB, ALABAXA''TO7

October 6, 1964

Dr. B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago I6, Illinois 60616

Dear Dr. Shapiro:

Recently we exuunined the lH and r9F spectra of some
I talkyl fluoroazoxyr I cornpounds ( N-aftyt -Nl -fluorodiimide-N-
oxides).. The proton spectra (f ig. Ia, R = benzyll Fig. IIa,
R = Fphenylethyl) show two and four peaks, respectivöly,
in the region af 4-4.5 ö due to transitions of the N-methyrene
hydrogen nuclei! the 19F spectra show only a rather broäa single
peak in the vicinity of -45 Q. Although the apparent l:l and
I :3:3:l intensity patterns of the proton spectra are strongly
suggestive of H-F couplingr the spectia can result from
fortuitous chemical shifts of the isorners A and B with JHF= o.

oF O'{, I /t
R-N:N R-N:\

ABF

I - R:benzyl
t] - R=F phenylethyl

The fluorine spectra are uninformative due to characteristic
broadening by raN.

However a decoupling experiment removed all arnbiguity,
since the normal proton doublet of I (Fig. Ia at 40' Mc) colläpsäa
to a singlet (tr.ig. Ib) on simultaneous irradiation of r9F at
37.650 Mc. Similarly the quartet of IIa collapses to a slightly
perturbed triplet in Fig. IIb.

CHEMICALS FOR INDUSTRY
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Dr. B. L. Shapiro -z- October 6, L964

Shift and coupling data are sumrnarized in Table I.

Table I

NMR of Altv1 Fluoroazoxy Compounds

alkyl

.benzyl
phenyl ethyl

neopentyl

bac

methylene 6

5.02, 5.14

4.10, '4.22, 4.32, 4.44

3.83, 3.95

fluorine $

-46.9 +

-47.7 +

-46.4 +

J*, cps

7.1

-7i0

7.2

Our conclusiono are in agre
Frazier, Holder and ltrordenr l who

o
^related CF3-lr.{-l{f . Lack of significant N-H coupling rnakes the

present hydrocarbon case sornewhat simpler.

W'e would like the preceding to be applied to the subscription
of Dr. Chailes B. Colburn of this division.

Sincerely,

Frederic

ernent with similar work by
find J"rs_F = ?. I cps for the

n"e
Yarory''4

6,elffi
Travis E. Stevens

I J. W. FrazLer, B. E. Holder and E. F. Wordenr -J. Inorg.
Nucl. Chem. , 4, 45 ( l96z'1 .
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HARVARD UNIVERSITY
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DEPARTMENT OF CHEMISTRY

74.LL

12 O$onl Strcct

C am brid gc a8, Massrc huscfr s, U S A'

October 22, Lg64

Negative Electronic Intermolbcular Nuclear overhauser Effect

Part I: ComPlete MYsterY

The soLution will follow next month in Part II '

Professor B. ShaPiro
ChemistrY DePartment'
uirüaolg.l:$'not ittte of s Technology
Chicagor lllinois

Dear Prefs,,.ShaPöf o :

E of the first few months ofThe following accounl
mysabbaticalyearatHarvardissubmitt'edfortheIIT
fWn ft"*osletter under the title

An equimolar solution of cyclohexane' dioxane and

tetranetrrvi"ir"ne (rus) yöörds a high resolution proton

f,[|-"p""tr"r-consisting simpLy of three sharp resonances'

If. the TNls resonance, fox exampre, is used to Lock the

il"iä7et.qo"rr"y ratio of the spectrome!"t' the dioxane
.r€sonance can lhen be irradiated at a fixed frequency
whilethecyclohexaneresonancecanbeobserved-by
'sweeping a second frequency using magnetic field

*::äi:i::: 
" 
*t.i"ff ;' :.ffiffi1":"*.:::i: ä'"::3';" Noee I e - 

I

Fig.lshowsrepeatedscan!.throughthecyclohexane
resonancä with aLternateLy increasing_ and decreas-ing

ou""'.'"tionfrequency.Irradiatingthedioxaneresonance
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with lH2/2n cr I cps caused an g5% decrease of the peak heightof the öyclohexane resonancö. The decrease was strongry
depe-nden! or the exact centering of the irradiation fiequencyon the di-oxane peak, it did not occur when the irradiationwas applied more than 5 cps off resonance. When the mixturewas, dj-luted with cs2 to give a sorution with the approximate
mole ratios C4O2Hg: C5H12: T169: CS2 = l:1:L:6, onfy- a SO%.decrease of the-c|"roüeiäne resonance was observed when thedioxane peak was irradiated, and the deqrease went t.o zeroupon further dilution. very simirar effects were observedwhen the roles of cyclohexane, dioxane, and TMS were p"riot"a,or when other 3-component so].utions with simple 3-line spectrawere examined (e.g. benzene*acetonertMs).' fhe effect was inde-pendent on whether or not the sampJ.e had been degassed byrepeated fssg2g+pump-thaw cycJ.es on a high .r""o,r* line.However, rro effect courd be observed with i sample of cHCl3+
cHBrr+Tlds when the Ttrds signal was used for =p".lro*eter stäbitization.

one naturalry suspects that the appLication of amoderately strong audio modulation signal to the sweep coi_lsto produce the irradiatj-on sideband may upset the stjiri""li""
t_oon or- saturate one of the amplifiers. However, monitoringthe stabilization roop with a LissaJous figure on theoscilloscope disclosed no phase shift, and monitoring theoutputs of the control and-signal channel amplifiers (positions
No- I and 6 in our circuitr) showed'no distoition of, the sinewaves when the irradiation frequency was swept through or herdon resonance. Furthermore, äs mentioned above, the effect
disappeared when_the irradiation occured more than 5 .p"-ottresonance. The dependence on dilution with CS2 and the absenceof the effect in the CHC13 + cHBr3 soLution *"ie interprä;;ä"--as indicating a genuine nücrear oüerbuser effect-.""=äa rv-intermoLecular interactions, since such interactions shoulä
become weaker when the sample is diruted with a magneticallyinert solvent, and the hydrogen bonds in CHCJ.3 + qHgrg mighitend to hoLd the interacting protons apart.

rlowever, both the sign and the magnitude of thisintermolecular overhauser effect are surprising. The negativesign (decrease) requires that the intermoLecuLar coupling
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mechanism provide terms of the form Ir(1)I_.(2)+r_(1)I+(2)
in the :spin Hamiltonian2,3 where (1) and til refer to nuclear
spins in a pair of interacting molecules. Such terms could be
caused by an intermolecular electron coupled spin-spin inter-
äction of the form J(t)f(1).I(2) where the coupling constant
.l(t) would be moduLated at the rate of exchange of interacting
pairs of molecules. Solomon and Bloembergen4 have successfully
interpreted the nuclear Orrcrhauser effect in IIF on the basis
of such a mechanism. The rate r/o of A m = O flip-flop
transitiorr* arising from this meöhanism is given by

\d = 2n2g2o I+[ ,,r (1) -o tzl t2 
"2"

where r.- is the average lifetime of an interacting pair and
(x(1), oI2) are the resönance frequencies of nuclei (1) and
(2'). Since this rate must compäte=wi.th the rate of Am : L,2
transitions which is measured by the spin-lattice relaxation
time T, e I0 sec of the components of the mixture, the
observäd magnitude of the effect requiSfiF U6)1 "".-1. Such
a magnitude can only be reached with tJz e" LO cps f,or
t" = [u{]-)-o(2) J-' o 1O-3 sec for the cases investigated.
Both values appear rather implausible.

. One might then suppose that the required inter-
molecular coupling malz be produced by a stochastic external
magnetic field whose fluctuations at the sites of spins (1)
and (2) are statistically correl-ated. Such a field may originate
from dissol-ved paramagnetic impurities (oxygen) or from the
anisotropy of the molecular screening tensor. But this
mechanism does not yield the required I+(1)T-(2):interaction
terms in the Hamiltonian.

Such terms do arise, however, from the intermolecuLar
dipole-dipole interaction. This mechanism also produces Am = 1,2
relaxation transitions in addition to the required Am = 0
transition, and with the usual assumption of a "v'/hite" Fourier

T
c
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spectrum for the random molecular motions, the rates
f/o:W1:V, of the Äm = O,-1, and 2 transitions respectively are
in the iatio 2:32L2. The Am = 2 transition would therefore
dominate and a positive Overhauser ef€ect. should be observed.
Since it is difficult to construct other coupling mechanisms
of the required form and strength one may be tempted to
i2ostulate that the Fourier spectrum of the random motions
of the vector connecting spins (1) and (2) is not of uniform
intensity. This could explain the observed effect since
tle,tll , W are proportional to tlre spectral intensities at
fieqüencies Io(t) -,r](2) l, o(I), Io(1)+o(2) i respectively
Thus if the spectral intensity at the audio.frequency
Io(1) -o(2) ] is consideralrly greater (factor 50) than at the
radio frequencies o(I) and Iur(1)+6(Z)i, If, arising from this
mechanism would be greater than Y1 and Y,

In addition to theee difficulties in finding an
intermolecular coupling mechanism that would give the
required magnit,ude of 9o to explain the large negative
Overhauser effect, there is the probäem that any such
mechanism would üake the transverse relaxation time T2
shorter than the spin-lattice relaxation time Tr. Wtrite
T2 is not known fot the soluti-ons studied, it i3 known that
TZQ1 for the neat J.iquids. The variety of solutions for
which the negative Overhauser effect has been observed (CHCL. +
CHBr3 is the only apparent exception) suggests that the
effect is a fairly general phenornenon, and the intermoLecular
coupling mechanism should therefore be effective al.so in
Lhe neat liquids. To this extent the experimental observation
of the equality of t, and T2 directly contradicts the
observation of a large negative intemolecular Overhauser effect.

Sincerely yours,

KE*;*L]:
REFERENCES R. Kaiser

1. J. H. Nogg1e, Rev. Sci. Tnstr. -ä, LL66 (1964).

2. A. Abragam, Phys. Rev. 98, L729 (1955).

3 f. Solomon, Phys. Rev. 99, 559 (f955).

4. I. SoLomon and N. Bloemberg€hr
(res6) .

.f . Chem. Pbys . 25, 26L

5. Private cormnents in addition to those already received
from ,f. D. Bal-deschwieler and J. Waugh will be
crratefullv accepted arld not disclosed.
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Fig. 1:. Repeated scans through cyclohexane resonance
(a) with irradiation lH2/2n=L cps applied

5O cps off dioxane resonance

(b) with irradiation yH2/2n=L cps centered
on dioxane resonance.
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h. Bernard. TJ. SHAPIRO
lepartnent of ChenistryIllinois Institute of hechnology

CEICAGO. Il-linoi s 60616
USA

Pans, 22 OctObre 1964

ON }IIETAtr-EXTRACTING ABIIIIY OF ORGANO PHOSPHORUS COMPOIIITDS

Dear Barrar,- 
r, seems interesti-ng to correlate ühe resurts presen-

ted. in III NMR { ZO-O5 by Jane l. Burdett and. l.l. Burger on

proton and. phosphorus spectra of organo phosphorus-uranyr

complexes with a wid.er d.i-scussion of the internolecu.Iar proper-
ties of o:P. co&pound.s, just out of pri:rt (J. chino. HrJrs. g!
1190 t (19*)) . From a sinpte llückel- mod el-, it is possibLe to
estinate roughly the electron d.istributlon in rnolecuLes such

as R3PO, (no) ;;Po, (ReN) j Po and so onr and especially oa the
phospJeoqrle o>rygen, matrnty responsible for rnetar-erbractl-on
abllities. R - ffir. and. alL iaductive or mesomeric effects
when turnLng to higher Rts are negLected. ; but they are signi-
ficantr as shown by Burd.ett and. Burg"lt" results. Nevertheless,
compaTe B and B. T3l shifts (rn c,/s at 2+.3 Mc) with (p=) o
electronic charge (in electron units).

eaa /...
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a

6F
71

(cH GI o) PO,
3 I 7

lcwr(cur) ,o) e P(o) 6ocHr)

(cHro)2 P(o)H

(curanro) a p( o) cH2 c^7

CH o) P (o) lccnr>, o,31

22

+29 ( Ro) PO
1

el-ectroni-c
charge

"200

*2+7

q 
"11O

"167

( I7

[0", qcHr) Ät,o +80o R- PO

!

!
I
I
i

t

As the two sets of d.ata seem quite sensitive to'the

molecuLar structure, it is worth-r,vite to collect a larger

number of NMR results and- to improve the theoretical- mod.eI.

lYith all best r arcls of

Go Mirl/EL

+)+O (RO) R^ PO

+112

+177
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SPACE AND DEFENSE SYSTEMS
A 0lvlsl0l 0F FttR.cxtLD cAt{ERA
AltD IilSTR Ut{El{t C0 RP0 RAIt 0N

23 October 1964

Professor B. L. Shapiro
Departrnent of Chernistry
Illinois Institute of Chernistry
Technology Center
Chicago, Illinois

Subj ect: Stabilization of Varian 42L0A Variable Frequency Unit -
Electronic Scan Unit for Wide Line Work with DP 60.

Dear Barry:

We are doing wide line work on several atorns including Cl%,
C1"", Br''n, Brol and Ir27. In this work it is convenient for us to work at
different fields. The frequency stability of the Varian 4Zl0A is not suffi-
cient for our purposes. We have found that the Hewlett-Fackard 5100A
Frequency Synthesizer and 5110-A Synthesizer Driver is a superb source
of irnrnediately available stable synchronising.frequencies. We set the
frequency we wish to use on the 4ZL0A with a frequency counter, punch
in the salne frequency on the Frequency Synthesizer and connect the two
units. As the Frequency Synthesizer has only l volt output, it is nec-
essary to boost the output below ten Mc with an Instrurnents for Indus-
try Modet 500 Wide Band Amplifier. With the arnplifier we can synchron-
ise the 4Zl0A between ZMc and l6Mc.

Since we have obtained a new rnagnet with Fie1d Dial for ESR
work, we have transferred our rnagnetic field scanning integrater unit
into the DP 60 systern. It utilizes a Philbrick RI00B Power supply, a
Philbrick UPAZ Operationar Arnplifier and a feedback network which
perrnits a choice of sorne 90 fixed scan speeds. We have found that we
only use about ten of the fixed scan speeds. The'rnagnetic field rnay be
set anywhere rn the range ot llre power supply by use ot a supplernentary
network circuit. The'unit is sufficiently stable to grve rrnear sweeps in the
range of interest and to reset to the starting field by the flick of a switch.
Reset is as reproducible as the Field Dial Systern. For anyone wishing to



74-19
FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION

-z-

discard the atrocious Varian Precession Drive, an integrator circuit built
around the two Philbrick units and the best I rnfd condenser aväilable will
give excellent results

Sincerely yours,

JEL/rni
Jarnes Tl.
Director,

LuValle
Basic Research

a,
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THE UNIVERSITY OF ROCHESTER
COLLEGE OF ARTS AND SCIENCE

RIVER CAMPUS STATION

ROCHESTER, NE\T YORK 14627

DEPARTMENT OF CHEMISTRY

Octoben 2f, f964

Dr. B. L. Shaplro
Department of Chemlstry
flLlnots Instltute of Technology
Chlcago, Illlnors 6O6f5

Dear Baruy:

lle ane at present lnvestlgatlng the spectna of a number
of acetylenes, lncludlng some vlnyl acetylenes. In the course
of ttrls work we have detennlned the relatlve slgns of the coup-
llng constants of c1s-1-methoxy-1-buten-J-yne

43
HC=C. z r ,OClIs-c.c'

H/ \H

].
by the doubLe resonance method descrlbed by Freeman qnd l{hlffen.
Oür appanatus was descrlbed. ln an earllen äewsletto?r2 Chernlcal
shlfts and coupllng eonstants wlth thelr relatlve slgns are as
follows:

Chemlcal shlft tr) Coupllng eonstants (e/s)

cHg
H-1
H-2
H-1

6
7
5
7

.28

.68

.61

.05

Jr-
Je-
Jz-

6.4
o.g
2"5

J2J
-L41

eT

An appnoxLmately 5o'rt solutton ln earbon tetrachlonlde was
used.

üle note that Jz-+ 1s opposlte ln slgn to the othen two
coupllng con$tants and 1s pnesumably negatlve. Snyder, Altnan
and Robertss and Hlrst and Gnanta have found that the cornes-
pondlng coupllng constant 1n vlnyl acetyLene 1s also negatlve.

Tfie chem:Lcal shlft of the acetylene proton showed a s1gn1-
flcant concentratlon dependenee, movlng to hlgher fleld as the
concentratlon 1n carbon tetr"achlonlde was decreased. EVldently
thls pnoton 1s lnvolved 1n weak lntermoleculan hydnogen bondlng.
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prellmlnany dilution studles (CC14 solutlons) lndlcated that
the total ätlutton shift for thts proton ls greater than O. )
p.p.m. The vlnyl proton resonances are also concentration
ääöä"0""t but tö a-much smallen extent, rn contrast, the methyl
äfrä*i".f shlft proved to be almost lndependent of concentration.

hle, attrlbute the difference between the chemical shifts
reported by Hlrst and Gnant+ for this eompound and our own
.raiues to äuch a solvent effect.

1. R. Fneeman and D. H. l{hlffen, Moleculan Physlcs, 4, 72L
(1961).

2. L. D. Colebrook
7, E. I. Snyder, L

soc., 84, 2oo4
4. R. c. ETrst and

(L962).

LDC/pn

-2-

Yours slncerelY,

, MELLONMR, 57, q Q967_) .

, J. Altmanffid .f. D. Roberts, J. Am

(t962).'D. M: Grant, J. Am. Chem- Soc., 84,

Chem,

2009

lpI
L. D. Colebnook
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11 B-Kernresonanz von Borsäureestern

rt._lVir haben die ^*$-i(ernresonanz einer Anzahl von Borsäureestern
und Boraten im tiinblick auf die Koordinationszahl ,les Bors
untersucht (t5, o8 Nillz, lIol o G,. 1o nrm Probeqrohr) und dabei ge-
funden, dai3 die Quadrupol-Verbreiterung des Signals clurch die
axiale Potentialkomponente in der ebenen BO,,-Koordinabion eben-

.J
so charakteristisch ist wie die chenrische Verschiebung. iii'ir

haben daher beide Gnößen für die von uns genessenen Substanzen
zusaülmengestel l.t. Leider sind bisher von anderen Autoren (aulter
bei f esten Boraten) t<eine flalbuertsbreiten a.ngegeben uorden.

Beim Borsäuredipentandiolester ist vor alle* Av, /, stark votu

Lösungsmittel abhängig. lilir deuten die beson<l "rt' !.orr" Breite
in HrO und HCCI, durch einen
Protonen-Austausch unter un-
ter kurzzettiger Bertutzung der
l30n-Konf i gurat i on . Das lIi-Ni,trr-

Signal der OH-Gruppe ist schart,
was daruit erklärt werden kann,
daß die chenische Versciriebung
zwischen I und II f i.ir die lH-*"sonanz anders, wahrscheinlich
kleiner aIs für die tlg-R"sonanz ist. Die Austauschgeschwindig-
keit bei 25o kann daher gerade so grolJ sein, datl sie das
lln-signal bereits verbreitert, das lli-SignaI aber noch nicht.

Im K-ilisalicyltriborat, dessen Struktur nicht genau bekannt ist,
sind BOg und B0U-I{onfiguration nebeneinander nachweisbar. Eine.

Ausnahne in unserer l:teihe ist der Borsäuretrime.thylester, der
zniar die für eine B0r-i(onfiguration charakteristische chernische
Verschiebung, nicht aber die erwartete Breite aufweist. Ein
Vergleich mit den tsortrifluorid uäre interessant, wir konnten
BFg aber nur als Atherat $essen.

Es bleibt hinzuzufügen, rtaf} die Kernresonanz bi s auf einen Fal I ,

der noch untersuchü wird, die gleiche Koordinatio'n ergab wie die
Infrar:otspektroskopie, nrit der dieses Problen auch untersucht
uurde.

t.1,

\.t'-\1tt0.0
..+ \.-,/t1 tr

I II III
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Chemi sche Versclri e bung (NaIi0., = 0) unr-l llalbsrertsicreite
B-Kernre sonanz vorl Borverbi nduttgetr.

d(pp*) Au ry2rrua-r)

Ebene BO oordination ("p2),

_ 1lGer

Borsäuredi-2, A-pentandi o I e s ter

It

Hzo )
i{cci3)
cri2c 1 

' 
)

).7
_ 1./jrg

l0'3
I6 r4
15r1
r5,l
46,A

0

a ru

0

rtrl
0r55
5r7
6r8
,)

0r95
, .)
dlJ

218

2oo
a9

2E

64

54
NE.U

l6
,.)
tn

31

32

3l
t<

33

18

2o

Borsäuretrimethylester ( *'ther )

Borsäure (nraiuct)
K-Di sal icyltri borat (Cärtiu)
Bortricirlorid
Tetraedrische B0

.)

-iloordi nat ion ( s rr' ) :

tria-hfetaborat (irrO )

K-Dihydroxodifluoroborat lCUrCf , )

Na-lli-2 ,4-pentandi oxoborat ( itrO )
Na-üisalicytatoborat ( CfrtOn)

K-Ui sal icyl tri borat (Ci:rOtl )

Na-üimethoxo-o-phenyl errdi oxoborat (Ci:igtln)

Acetyl.acetonato-o-phenyl e'ndi oxoboratr 1 ouCf t )

Acetylacetonatodiacetoxoi;oran (CUCf t )

Acetylacetonatodifl uoroboran lCnUt t )

Bortri f Iuo ri d-ili ätlry I ärt ri'i r a t

t-,.In! i-rerY Äi.Funck

n.J*.'trry- C ' /.-''t^-Q'I
Institut firr pilysikaliscire Chentie

?B i?reiburg i.ilr., iretrtscitland
riebelstrasse 38
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Collrye oJ Plmrnmn . I)t:l.tarlnenl oJ Clrntisl.r.-t

rtrvr\zER strrY oF rrJrJrNors AT TrrE llrEDrcArJ cElrrER , crrrcAclo

833 South ll'ootl Strert ' Chieugo, Illiuois 60612 . Ii,!eltlnrtt 66J_72.Lj

Novemben ], ].964

Dr. B. L. Shaplno
Department of Chenlstr"y
I.I .T.
Chlcago, IlLlnols
Dear Barrye

!le-w9-qL4 !q qppreclatlve lf you could pnlnt thls tetter ln youn
mm $EIilSLETTER, The Thlnd Annual Hlgh ResoLutlon Proton t{agnetlc
Reqonance workshop w111 take pLace on tnts carnpus December ll-tg,
J,964 and wlLL conälst of a serles of lectune-discusslons andlaboratory demonstnatlons .

The program ls cleslgned prlmar:lly for those sclentlsts wlth a
worklng lcrowledge of NMR spectroscopy and contalns the followlng
lectunes and ,speakens 3

Thursd?yr Decenber 17 - Suggested for Begtnners only.
.i

t-
I

:t{

rrElementary Theoqy of
NIi!R Spectroscopyrf

t'Interpretatlon of Mone
Compllcated Speetrarf

ttDouble Resonance Technlques "

trGemlnal Coupllng and
RotatlonaL lsomenslmrr

Dr. Roy $. Blbler Jr.
C.D. SearLe and Co.

Dr. LeRoy F. Johnson
Varlan Assoclates

Dr. Ray Fneenan
Varlan Assoclates

Dn. Berrrard L. Shaplro
Illlnols Instltute of
Teehnology

rrAppllcatlon and Elementany Dn. CharLes L, Bel.LInte4pretatlonrr Unlverstty of lIllnols
at the Medlca1 Center

tr'rlday, Decemben l-8

Saturday, Döcember lp
ttstr.trcture Elucldatlon of Dn. G. SJ.omp
NaturaL Products by Use of NIvIR The UpJohn Cbmpany

rrOonformatlonal Analysls and Dr. Fnank A.L. A,net
Equibnla Unlverslty of Callfornla

at Los Angeles .

( contlnued)
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tr0onfornatlon of Allphatle Dr. G.J. Karabatsos
^A,ldehydes and Carbonlrl Compoundst' Mlchlgan State Unlverslty

In the labonatory thene w111 be demonstrablons on the use of the
A-60 lnstnrment, the A-60 spln decoupler and the c-1024 eomputer
of average translents.
Any firther lnqulrles should be dlrected to me for addltlonal
lnformatlon.

y yours,

2

H,^
Ludwlg er
Assoclate Professon
of Chemlstny

IB/st
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THE MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGY
(Famlty of Technology in the Unlverslty of Manchtester,,)

Department of Chemisffy

znd November, L964,Dr.3. !. Shapiro,
Dcpartuent of Chenistry,
lllnoie Institute of Tö

ogg' Centre,
I U.S.A.

chnolory,
Icchnol
cErcAeo

Dear Dr. Shapiro,
Phosphgnrg. fluorlne counllns constants.

.Ioe rree has beeome more theoreticarly nlnded in theragt year or so, &nd has decicled to move out ör tue Iv.u.R.fleld._ !e haver- the_r_e_fore_, talcen ovet our Departnentle
contributlon to the N.M.R.Näwsletter. We apol-oglse for the
deLay tn seadlng in our contributlon.

Beeeatly a seri.es of perfluoroarJrlphosphorus coupguncls
bave bcen nad,e ln orrr Departmeät. we baie-neaärrr"a tue-IgF---
spectra o'f so4g of these epÄ hgve observed, that Ln:. a nrrnberof cases tbe JrP to orth.o rYF couB]-lng eonstant ls rather Large.

.@p99. Jpr c/s

C.o
06
(c
c5

2

2
P

( csFl)rr-mne,
FrPMe

F5PCl

oFr):
FrP%

we are looking into these rather unexpeeted, observatlons
further.
Codi.nsl9 F environments .

Siaee the arrlval of our Pe3Eln-tlmer R.LO (eO Ucrls)
speetroneter our prod.uction rate of 191 spectra has increa'seä

ortb,o F
51.0
30.1
63'2
29

meta F
Lr'l
l.?
0.8
3'O
L.7

para F
L.3

^'/O
l-.0
Lr7

'-/ O-4'O

reptcll'yr Bg that we have been forcecl to d,evise some ueans of
lnelexlng the spectra ancl cocting the enviror:nents of the nucLel.

coüe/



74-27

COI{TINUATION

Dr. 3. Tr. ShaPire
Illinois Instltute of fechnology. 2nd November, L964.

Yorrrs slacerelYt

lhe Varian coile offers a ready method of dol-ng this fgr-plo!-oJF '
,nä *ä- are in-iurr-aecord ;ilt öäüsiäs-äna-n"äschen !l;li3/4$:f.'eZo" tfi" nethod of- ioa.*in*r but there seems to be no

uethod publlshÄä "ä frr 
-för iluorine. Modlficatioa to the

varian code "ä-ioiro*" 
t"row-seems to work fairry satisfaetorily

so far.
1o Main Groups" Replace each H in the main^group as printeil
t; ü**'"Iäi;*ieave" t-rre unliüery group /\) but for the sake

12(RC-0F),
of tbs parallel with hyilrogen the groups have noi' been rerumbered "

2. tr\rnctional Groups. The functional groups useil as sub-groups
ääa-ä;-ilbä"äop"-rÄuain 

-as tisted for-hydiosen' except tbat :

(a) Tbe funetional groups -cF3 = groi -CEZ- = 9, 9; -cF- = !''Ti
(underlinj.ng the Greek letter for ttre sub-group for ease of typingt
rather than using t?r.e ."piiof) ar-e a-dded, än$ are -conven-ientlJr.
i;;;;ä, -ät-rääJt-tör fluö;ine'*öra, 'bef oie the English alphabet'
fhe inclusion of these e"äop" äuleÄ it pos:ible.to^giPJineuish in
tue coile between sueh sub-sub-groups as -"r3 ano -u\un3/3
( e.g. in c%I' cH2' cF3 anil C%g' CHZ' c( cH3 ) 3 ) which woul.it

otherwise be strown in totU cases sinply as.quateTnary-carbons
(fi;;iil"*r -e"ä"p 

dt , ancl. a1s o makes it quicker to eocle

polyfluorinat ecl grouPs.

(b) I[e are happy to incorporate the addition of phosphorus

= il äna suggest also silicon = f '
(c)Ihettefinitionofgro}Py=thiophenylisexteniledto

lnclucte aLl ft"iä"o.yelicsl-*üi"i. ar" nalled in parenth'eses after
the eod.e.

Itmavbethattberangesfor.agivenenvlronmentwil}be
compar.ativÄfy-a ;;"ä-ä;i-Srettär for fluorine than for hydrogen'
but we certainly"neea soneäethod of coiling anil inilexing here'
If anyone ""tt- "it[Jr-poittt 

öut snags that we have misse'[, of, calr

suggest a better nethbar Te shap be glad to 6ear from them - -
iiEFärfury ü"iö".-*" sei täo-aeepry iävolved $dth this svstem

(.i-12". (R' Fie,.ds)

y. (M. Green )

to change.
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The University of Strathclyde

AscocLate ProfesFor B. L. Shaptro,
Dcpertncnt of Ctremtstrry,
IllLnol.c trustttutc of Tcchnology,
Teotrnologlr Center,
Chtcago 16, Il1inots,
IT. S.A.

Doar Barrryp

rn our lagt contrtbutton to ilTNMRN (No.zo p.3o)the low and htgh fteld rnultlpr'cta tn thc cpcotra "r'if,i'.pyrone6 and ttrLopyronos, hrere Lncorrectly äcstgncd.
Ttrc corrected veraton notr ts l-

Formerly the Royal College of .Sclence and Technology

Chernl-oal shtf tg ( t values )

)Ö(:'n*n :;üll;:rtHB'

Hl'

GLASGOW C.1. TEL: SELL aa00

Ctremtstr:r Departnent,

28th October, L964.

2.10

2.40

El,

Hn

2,OB

3.62

2.L5

2.95

z.48

2.85

0-ft" WAt^

been aauscd blr this error, whtch wac polnted out to mc.
by llr, Sternhcll of the Untvcrstty of Sydncy.

Yours sLnccrelyr

Dr. Peter Bladon.
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Bruxelles 5, le trilovember 5 , 1964.

loNe-RAlIeE SPIN-SIIN CoUPLINC sEtllEEN ARoMAIIC
PBofoNS LoCAIED IN DIFSEREN! RINGS 0r A MoNoSI'B-
STIEUTED POLYCYCIIC AROIIAIIC HYDR0CARBON :
4-netborybenzo I c ] phenantb.rene.

Assoclate Srsfessor 3.l.SHAPIRO t
Departnent of Chenlstry,
IJ-llnols Institute of technoloryt
0eöhnolory Centert
Chicaso 16, IJ.J.inois 60616

Dear Dr.Shapirot

In the course of recent work on monosubstituted poJ.ycyelic aro-
natic hyd,rocarbonsrwe have exan'ined' the spectlrum of 4-nethoxybenzolc]

*phenanthrene (I) and have obserred. some interestJ.ng long-range spin-
sBiä coupling between aromatic protons located.in different rings.

il
l0 12f 3

I +
0cH

3

5

76
I

2

g

As anticlpated, th.e OCH.y whish comes out as a g@5p singlet
(Z4O c/s 60 Mc), has a shiel.dlrrg effect on II5 (ortho) and El (p"ta),

*
,l n" are vettr gratefut to Professor M.S.I{E1I|MAI[ for a gift of 4-Wdroxybenzolc]

pbenanthrene, whlch was used, to prepare the corresponding methoxy clerlvatlve.
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and a cleshleLdlng effect on E5 (pera) (ttg.l).
g:t glves rlse to a nonoal ctoubJ.e doubLet (JZr, = ?.8 c/s;

tr r, = 0.8 c/s) but the slgnars of gl (doubJ.e d;foet) and H5 (doubte
dloubLet) are more compJ-er thalx expected.

e/sl änd rltb jp other protons (.I'..0.8 c/s). ft 1s very lüely that
oae of these is H5 (see belor) whiLe the other one courd be Fl (no
seems untikely from the study of other d.erivatives).

85, is coupled with E5 (J5r6 = 8.? c/s) and rith another proton
(J = 0.8 c,/s) rhlch, as alread,y nentlonned., lt believed to be El
(81 \,a=a.H5).

.. rr." ts far as we are asare, this is the first exampJ.e oflveJ-L reEol r
long-range spln-spin coup1.lng betreen aromatic protoas located in d,if.
ferent rlngs of, a (nonosubstituted - noD, pLanar) polycyclio aromatLc
hvd,rocarbon (thfs type of Long-range spln-spln couplLng tsr of collrEer
qulte courilrn ln poJ.ycond.ensed. b.eteroaronatic conpound,s).

ff any of yours read,ers shouJ.tt knor of other casesr rr€ would be
mo st gratefirl to hear about them.

[ith best regard.s,

Yours slncerely,

-"
fu-v*

IT.D3FAT. R.ENI{.ARDII{'

3gg.: the couplin€ constantg (J) nentlorured ln tble letter are the
coupJ-ing aonstants mesured, on the spectirn.

l(,'.r
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TATA INSTITUTE OF FUND AMENTAL RESEARCH
.Nati,onal Cen re of the Goaarnment of Initia for Nu,clear Science and Mathemarics

Tologxsm6: zErrsrs COLAIIA, BOMBAY 6 Tolephono: 21A660

Xovcnber 5r l96d

Dr. B.f,. Sbrplro
Dcpartrnt of Ghsrbüry
Xlllnolr llnlvrrtity of teehologgr
fcobelejgr Coatcr
Chtoago
.&&bg&r (U.S.A.)

Dcar b. Sluplroe

&r flrsü aubeorlptLe to tb. I.I.?o lt.H.B. f,crdeüter vantd be

qr latroduatlo by ury of r runarT of tbr recent lnvortlgatlog bcfng

ort:rtod crt b' or blgh nrolutlo grapr shlob r en s€re yclr rccdcrr

vold lltc to bw.

lho oubst!.tutlm end Eolv€rt effecte e cs-F19 ooupltng oo-
rtüt! arc bctng studlcd. rhc rolvcnt effoeta o tbore coupl$g co-
st€ntg obsolvcd ln anr laborrtory erc of nroh largcr nagnttude than

tbose prcvlorrsly found by oübar rorkerg o tba geo proto-proto ocrpltng

ognataqte tn otbybnLo aapcrmds. lufthcrl rc bsllevo tbat tbo ohanges

tn thc ccrpl,lng oqstants are duo to tho varlrütqs tn tbE lola ohere-

oter sf tbo c-F bod rcsultlng elthcr fro gubstlhrtton or flo ths
a'

bmd polarloetlm by tüe gslvent. SlrüÄr effrots {rro orlrectcd o the

E-F ocrpllng ooctante. lüe dlltrtlo ehlftc of tba arqatlo ecFornds

ln &otropto nc-polnr rolvent,g have clso becn nasurcd. lro thccee a

rctrhorl hag been developö ts crttnetc tüc uoatloity ln tuah ocpouds.

Tbc cffoct o erqetlotty by arbgtltutto ln the arqat{ rlags has ilao

bcea rtud,lod. tltr haa lcd to en lntcrestlng rcthod fc t!ä ttrrdy of
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Ilr. J.L. Sbeolro 5.11.1St64

rol'cqrlar arsociatlo ln arqatlo oopcurda.

, tlc bave alro recenü\y rtarted gce rek o tbe proüo nagnetle roro-

lrBoe rgnotra of borth dfaaagnctla and psraragCIotlo tro emplcarco.

Conrerpodeaoe ulth gtqrpt ror*lng m sltlll* prÖlena lo nogt uelc@e.

A Ust of prblloatlcc frc tbo hf€h reedlutl.o and uldallno I{llB granps

ncklng t! tbs Instltuto ls ettachod for yctr lnforratlo so tbEt tboec of qrr

papqrs rhlsb ugr noü bave been lfstcd ln üho I.I.T. [eusletter Eqr be breght

üo übs notLco of lntcreated rsadcrt.

35ss!{ng f$r
Imm cüoemlyl

';3-E-€-'.*r-6
1-.--

( g.s. oüanettr )



74:34 Folforfng lltt of publlcetLcr frcl orr Grorry is glvar co tbat approprJ.etc
PtPcll nd llst.d ln ttro ilerrlrttrr r{r bc brought to tJre notkJ of y.* rcad1l

IÄst of publlcations f'on Nuclear and illectron Mapnetisn Grouo. TIFB.

l. Hr$ reoo\rtion nucrear magnetic resonance spectroscopy
s.s. Dharnatti, 's5nnpösj-um on spectroscäpy', eari,-ea by or R,K; Asundi
€rnd published by the.Bilrar University. 5, ZO_25, tg|,s

2i : Nuclear'magnetlc mcment as a tool'for detection, analysis and structureof chemical comporrnds
'l.s. Dhartatti, C.R. Kanekar ard S.C. llaühur, Proc. of tlte Second
Internetional Conference on the Peaceful UseÄ of Atonj"c nirerry 2g,
6l&-651 , 1958., Published by ttre United lrYations :w -'

3. Constmction and working of a wideline NMR spectrmeüer and the measurenenüs
of sone chemlcal, shifbs--s.s.'öl!"ätii,'i];. 

suna"ra Rao and R. Vijayaraghavan, lL Nuovo
ci.mento, 11, 656-669, tg5g

4' Cbeotcal shl-fts in the nuclear nagnetic resonance of Co59 and the llgand ,

fietd theory
S.$. Dharnatti and C.R. Kand(ar, J.C.P. 31, ll+36, 1g5g

l. Ptryrslcs of the solid state
R. Vijayaraghavan, Curr. Sci.r 28, hß2, lg|'g

6, Appllcatlons of nuclear oegnoti0 resonenÖe ond'high. reooluLion radiöfräqueney
spectDoacopt

S.S. bLrm,tti, Crrrr. Sci., 29, 16J;-17g, fg&

f. Nuclear nagnetlc reson&nce in halogen complerces of mercurlr
S.S. Dharmatti, C.R. Iknekar and S.C, l,lathur, Proc. 9jrnp. 6ha.
Co-ordimbion Conpounds publi*red by the National Acadery of Sciences,
Indla, II, 152-156, 196-.

8, Nuclear nagnetic resonance stu{y of co-ordj-nation comporuds of trivalent
cobalt

S"S. Dhamatti, C.R. Kanekar and S.C. I'Iathur, P1ps, S3mp. Chem.
Co..ordlnation Cmpor:nds II, published by the Itlational Acadry of
Sciences, Inöa, t j7-t6l , 1960

9 Proton nagnetic resonance study of hydrogen bonded systems
S.S. Dharmatti, G. Goril , C.R. Kanekar i,.rrd Y,P. Virnani, BuIL. lmpere,
(Cou-oque de Piser t960)'b&-Ugt+, t96o

Itrectron spin resonamce atrrdtcc of the free radicals derived fmn
t etraphenylhydrazine,

B, Verrkataranan, A.V. Patanler ard i{.R. Das, &r11. Ampere, }bh lear
p,Zfu, 1960

'Varenna Sumner SchoöI on radiofrequerry spectroscopgr
CrR. Kanekar and. B. Venkaüarananr-Curr. Sei. i lO, 74, tg6t

f0.

12. Nuclear nagnetic resonance. speetra for a system ABC of spin { nuclei
and their 1inewidths

S.S. Jha, Proc. Ind. Aca. Sci. 44, 13-23, 1961

t3. Proton nagnetic resonance in seganin and asarinins
G. Covil., C.It. Kanekar ard, C.L. Khetrapal, Curr. Sci.j 30r 252-251+, 1961

I
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1l+, Proton magnetic resonance spectruln of coumarj'n
G. Cool, c.R. Kanet<ar, C.L, Khetrapal ard Y.f. Virrnani, curr. sci.,
30, 331 , 1961

15, Rad.iofrequency spectroscopy and crys-tal structure h r, ^ ----r:- - S.S. Otra-rnratti, rsymposir:m on Spectrcscopy' edlted by Dr R.K. Asunda

' ard, published liy the Bihar UniversitY, l+, 89-104' 1959

1 $. 'Spin-Iattice relaxation in lellurium,

of etänric ilnergT, p.372-378, 1961

17. F,lectron spin resonance stud.ies of t,he f ree racilcals derived frol
t etraphenylhl'drazine

i{.Rr"Duä, ".V. Patankar ard B. Venkataraman, Proc. Ind.. Aca. Sci.

43A, 273-295, 1961

18.

19.

21 ,

22.

23.

Synthesis of p-benzohydroquinone-1 -C13 .- 
M.R. Das, Ourr. Sci.r 30, 370, 1961

High resolution nuclear magnetic resonance specLra of some trisubstituted
benzenes

s.s. Dharnatti, G. Govil, c.R. Kanekarr c.L. Khetrapal ard Y.P.Virmani
Proc.Ind.Aca.Sci., LIVA, 331' 1961

C13-hyp""fine splitting i-n p-benzosaai-quinone-t -C13
ili.n. Das ana c. Vänkatiraman, J.c.P. 35, 2262' 1961

Knight shifts in j-nter-metallic corrpound PtSn2-- S.S. Dharnntti, V. Udayasharkar Fao and oR. ViJayaraglravan
11 i'iuovo Cimenio , 22, 435 (tg6t)

Knight shifts j-n inter-r;reta.tlic compound PtSn2
" S.S. Dharnr,ttl, V. Udayashankar Rao ard R. Vijayqaghavan

Proc. Intcrnational Oonference on lvlagnetism and CrystallograP!{, . -^'1;äi', v;i:i; J. Frryr.s;;.i"pur, lJ, Suppremenr B-1, 1962, p.129-134

Substitution effects on the l\ifi, spectra of benzenes
S.S. Dharnraiii; c. Govif, g.ii. ttanel<ar, ,C,L. Khetranal a1{.Y.P.Virmni
;;;; .i;;-',J";;fr' uucr"a" Frtvu . svnposium- (iuladras ) 1962 , p '287

Proton magneti-c resonance i-:n coumarins
S.S. Dharm";;i;- ä. cou.1, C.R. Kanekar, C.L. Khetrapal and Y.P'Virmani
Proc.1n6.Aca. Sci. LVI, A1 , 7l 11962)

NMR spectra of five spin syste.ms I (I\lium, spectra of nitrobenzene)
3.S. Dharmatti, 

-C. Covil, C.R. Kanekar g'nd Y'P' Virnani
Proc. tna. Rcaä. sci. Lvi, .tl , 86r(tg6z\

Para proton-fluorine spl-n couplings in,fluorobenzenes- b.S. Dharmatti, l't'u. .Urr:-ngra, G. Govil and C'L' Khetrapal
Curr. Sci., 31, 414 (962)

Nucrear_rnagneti-c resonance in the intermebarlic c;Tefiä1*l?lnllt 
"S.S. Ihanratfi, D.L. Radhalcishna Setty and

Proc.Ind.Acad.Sc:-., A56, 312 (1962)

24.

25

26

n

a
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Cl3 tlyperfine j-nteractions in sernlqutnones

ItRl Das and B. Verkaüararnän, Proc. of the )ü Colloque Aopere,
Eindhoven, 1 962, pll+26,

Cl3 frfs in the lr$R spectra of p-benzos€niquinone ions
M,$. Das and B. Venkatara'rnRn, Proc. of the Iow Energ;r I'tuclear
Physics ,iynposirm (Madras), ig6Z, p,338

.30.' : Nuglear.magnetic resonance in hydrates of sodiw-t,etraborates1 . S.S. Dharnatüi, S.A, Iyer and, R. Vijaya:'aghavan, Proc. of the
Plrysical Society of Japan, 1?, 1736, lg6Z

31, Knf&! shifts in inte:retallic compounds Pt-Sn, Pt-Pb and PtJlg strrsüems
6.5. Dhar^m.ettir.V.U.F. Rao and R. ViJayaraghavan, Proc. Nüc. Phye.
$nnposiur:r, nL (1962)

32. Nuclear nagnetic resonance in cobaltlc coplexes
SiS: Dharmatti, V..Saraswatl and B. VtJayaraghavan, Proc. Nuclear
Ptrys;t-cs ftaposiun (tg6t)

33. Quadnrpole coupling constants of deuüeron in sme compounds
S.S.'Dharnatti, V..Saraswati and R. ViJayaraglravin, Proc. Nuclttr

' Physlcs Synposirrn (rg64)

34, Nuclear nagnetlc resonsnce .in netals ard elloys' s:S. Dhannatti and R. ViJayaragherranr.Cun. Sci., 33 (t96t+)

3r, 'Nt{B of five spin systens - II. the epectrum of n-fl.uoronitrobenzene
S.S. Dhannatti, G. Govil, C.L. I(heürapal and Y.P. Vi-rteni
Proc;, Lor Energr wuctear'Physics 956päsiun, 1963, p.llQ,

36 NMR of ühj.achroens and related compourds
M.M. Dhingra, G. Govi1, C.L. Khetrapal ard V.M. Vaidya, Tetrahed:ron
Let,tersr 82 4Tl, 1963

38.

37

39..

Htrrdrogen bording studies in thiols
S.S. Dharnatti, It.M. Dhingra, G. Govil and C.L; Kheürapal
Proe. ftrrop. on Solid St,ate Physj-cs Ug6tr)

Solvent effects on ühe proüon choical strifb ' in heternoaronaüic nolecules
S.S. Dharnratti, M.l{. Dhingra, G. Covil and, C.L. thetrapal t

Proc" blnp. on Solid State Physics (t!6l)

Use of Mdssbauer effect in inorganic chem:lstry
C,Bu Kar..rkarr Proc. SlmF. ou 5o11d 0tatt Ptryrlcs (t964)

Synthesis of p-benzohytroquinono -1 13 r5-C!^3
M.R. Dag, M.V. Krdsl-lnanurthy, M.P. I(6akhar, Pj6s. Ind. Acad.Sci,
A56, lo3'( 1%ü

40.

ESR studies on developing seeds
B.B; Singh, K.Cr'Boia and B. Venkaüammirn, Br^oc. of Nuslssl Strmpobiul
Madras, 1962, p.3l I

Dynanic polarization of nuclei uslng mgnetic resonance neühods
B. Venkatara'nqn, Proc.Nuc.Phys. $rap(Madras ), 196?, p.24

Producüion & decay of re.diation j:d.uced free radicals'in geeds of differenü
chmicel conposition.r -

: A.e. Stigtr, N.Kil,le1ani, B,Venlatarenan & K.C. Bora, I.A.E,A.$mposiun
on rBiologlcal Sff ,.: cts of Ionizing Radiati.on at MoLecular Lerrelrl
Bfnoi Czechoslovakla, JuIy, 1962.-
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PROFESSOR DR. F. BOHLMANN
ORGANISCH-CHEMISCHES IN STITUT
TECfl NISCHE UNIVERSITÄT BERLIN

Berlin-Charlottenburg 2, den i'LLcL964
Straße dee l?. Juni Nr. 115

Fcrnruf : 32 5r BI1232 Pf Of . B. /RA

Professor
Bernard Ir. Shaplro
Illlnols Institute of IeehnologY
techno3,ogy Center
Departnent of ChenistrY

0hlcaco 6o616

Dear Dr. Shaplro

In the ]ast nonth we have ilone a 1ot of work in conneetion wlth

structure ileternlnatlon of natural products wlth the Varian

IIR 1oo. As we were able to get a slgnal to noise ratio of 1 I 8o

it was posslble to work often successful with only 2 ; 5 mg.

perhaps the clata of two unpubl-lshed examples nay be of interest

to the readers of the IIf Nnm' Newslett€f,s'

HrIt
Hc

H3

HA

HE

ln.-r Iu c-lc=cl Q:, t,.S - L- ,3
H

Tc
o

IIA

Hr

Ec

Ho

%
HF

H,n
rü

Htt

ddd 3.57 (,1
AB=JAC -t AD=2.5)

ddd 4.98

dddd 7.65

dddd 7.o2

(Jau=Jnc=JBD-2.5)

(.lao=t5 i JcE=8 ; JAC=JB C-2 ,5)

(.rao=t6 ; Jo"=11 i JA!=JBD=2'5)

dddd 4.42 (Jcp=8; Jor=ll; JEF=8; Jrn=1.5)

(Jrn=tti Jgp=e)

(;r*=tl-i Jte=lr 5)

dd

dd

3,50

4,26

7.98-5
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llu H6;
YT EH

I

-c
Hv

oft,
I

H"
11r

c-Lc=r), li
O

HB
l+
,+

F
H c

dd 7.82 (.lOr=t4; JIC=5)+)

dal 7 .rZ (lnr=t4; Jra=6.6 )

dddd 4.68 (JAC=5; JUr=5.6; JrO=4.8; JAgu2)

dd 5.76 (Jro=4.8; Jor=Io.1)

dd 6.L4 (Jor=lo.li Jcd.2)*)

4 7.97

4 . oo (Jur=5 , 5; Jet r- )

,.89 (.1*U=5. 5)

5.46 (.fr;-f.e; Jet 1)

7,99 (.rrgr.e1

+) lhese olgnals are broadened, therefore a eoupllng

of En *d % should be present

Ehe oaly surprlstng polnt 1n the spectrum of II is the chenlcal

ehtft of fir. fhe only explaaatlon we could flncl 1s the posslble

effect of the clouble bond and perhaps of a free electron palr
on $he ringoryg€no In mod,els with a speclal conformatlon thls
could he understand,abLe. But perhaps one of your readers can

give a better explanation.

(t

( aq)

d

EA

%
Hc

HD

%
EF

Hl̂r

HH

HI

HK

dd
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FinalJ,y I wish to give a better explanatlon for the earlier

(Mellon-Ietters I{o, 57) dlseussed NMR-date of the ej-s-trans

lsomer|c enolether polyynes of type III anil fV beconlng clear

at Loo MEz.

1Jc

B Ha J
a?c
K He

U
/4

'v

HA dö r.94 (J-=5.8; Jna=o.?)

% d ,.8! (Jor=5.e)

u, n(aq) 5.55

HA dd 7.8'l (Jln=5roi JAc=1.6)

% dd t .rg (Jor=5, o; JBc=o. 5 )

na n(aq) 5.2t

€

IHf rrr

HCt

IV

In the cls-ease the Hr-Proton is shifted by the nagnetic

anlsotropy of the acetylenlc bonds, and there js a snall

coupllng betweer HB and H, and a large between Ho and Ear

whlLe there is a sma]l eoupllng tn the trans-ease only between

HO and Er.

Yours slncerelYt

TN&*
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U niv er sity of Durham

TELEPHG'NE DURHAM 354I-8
CHEMI6TRY DEPARTMENT.-

SOUTH ROAD,

DURHAM CITY

1Oth November, 1964

resonance peaks 3a
+ t+

t b,

should be at lower applied fiel-'l than those at positions 4 and4r where the
n-electron density is similar in magnitude. The observed shifts from C6jF5
are (2) 24.03, 3) 1-52 (q 12.01 ppm, all to t.ow field"

Dear Professor Shapirol

fn collaboration with Drs. Bodenl Feeneyl and Sutcliffq of LiverJrool,
f have been investigating the trortho elfectrt obserted for 19F chemical
shifts; and y?u{ readers may be inte::ested in the worli so far. fn a
recent paper \-l / we showed that in fluoro aromatic compounds the magr.ritucie
of tYF chemical shifts are proportional to n;electron charge densities, i4
aecord. tiith the theories of Karplrs and p"r (2), and Prosser .,rrA Cooam)n- ?),
except when the fluoqine nucleus has a neighbour other than fluo:rine. In
the fatter case the 19F sh.if t can be at muäh lower.applied fielcls than one
would expect from the dependence on n-electron densityl and in reference (1)
we show that these ortho shifts arise fr:om internal elec Lric fiefds in the
molecule. The theory works cluite well for halogen substituents Cl, Br, I,
when the most important contrj-bution to the ortho shift is a. term -BA(E2>r
where A<Eä is the change in the nean square electric field arising from
replacement of F by halogen. B is a constant an{ for aromatic fluoro-
carbons has a valul in the region of (42-49)xlO-18 ss4, (Eöis given
approximately by

where q j-s the polarisabj-Iityr r Lhe ionisation potential, and. r is the
distance between the mid-point of the c-x bond and the 19p nucl.eus.

The t'erm 1E| is particulary large for lagse, polarisable atoms such
as iodiner and because of the dependence on r-b it luill also be important
for two fluorine nuclei which are exceptionally close to one ancther.
This has been tested by exarnirring the spectrum of perfluorobiphenyl, C12F1O,
in which the 19F nuclei in positions 21 612, 16r are likely to be nearer to-
gether than neighbouring 19F's in hexafluorobenzene, consequently the

t

/The two....
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Professor ShaPiro. 2'

. The two .rings will not be coplanarand 0 r the angle of twist'
has been calculaied from the nmr data in two ways. Firstly by

"J""r"ting 
the n-electron density at positions 4 and 4r as a function

of 0 with Jtü"r"r Mo theoryl and then calcul"ating the chemical shift
frsn the equation of Prosser and Goodmanl secondly, by assuming that
the shift, ät tf,u ortho positions is determined by the sum of the electronic

"""t"i["tion 
and the term -BA'@2>. The two methods give for 0 the values

ii; Äa yoo 
"""p""tive1y1 

which are in agreement with values determined by

other methodsr and suggästs that equation (1) is basically correct in
describing o"ito 19f Iüifts. We are at the rnoment extending this work

lo oifr"r äolecules containing sterically hindered fluorine nuclei.

Yours sincerelYl

J.W. Emsl-ey.

References.

1. BodenlN., Emsleyl J.'v/. I Feeneyl J', Sutcliffe, L'II'r Mol' Phys'

8rg5()64). =1. a,
2. Kärp1us, M., Das'T.P.l J. Chem. Phys. *, 19BJ U96l)'
t-. p""i.""rr., Good.manrl., J.Chem.Phls.r Er 374 (1963)"

Professor B.L. Shapiror
Chemistry DePartmentl
Illinois Institute of Technologyt
Technology Centerl
Chicago. 60516
u.s.A.
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Ivfn LLo\l' Ixsrrurrn
44oo Frrtrr Awnlvus

Prrrssuncu, PÄ..lEplg

November L0, 1964

Prof. B. L. Shapiro
Illinois Institute of Technology
TechnologicaL Center
Chicago, IlLinois 60616

Dear Barry:

First let me thank you for agreeing to preside at the 16th
Pittsburgh conference on Analytical chemistry and Appl"ied spectroscopy
(PcAcAS) NMR symposium, which is to be held on March 1, Lg65. Enclosed
you wiLl- find a copy of the program schedule which may be of interestto IITNMRN readers.

I,üe have recently completed .r, F19 chemical shift compiration,
and copies of this data are availabLe for the asking to any p.iti""
who rnay be interested. I,rte will send these out upon request until the
supply is exhausted (thereby providing us with some badly needed shelf
space) .

Very truLy youri,

John J. Burke

JJB: jal

EncLosure
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rV/ae, /, /q6r Pe oo - Slerca rö P Nn'* -
NT{R SYMPOSIT]M ON THE TI{EORETICAL AND

EMPIRICAL ASPECTS OF CHEMICAL SHIFTS AND

COUPLING CONSTAMS*

DrZa-ce
Mondäy Morning---

9: OO ( )t"k

9:3o ( )

10: OO

Lo-.2o ( )

1o:5o ( )

Monday Afternoon---

END OF SYMPOSII]M

6rr-1
Bernard Lo Shapfu^o, hesidLng

A Molecul-ar Orbital Theory of
Nuclear Spin Coupling --John A. Pople,
Carnegie Institute of Technology

Coupled Hartree-Fock Calculations of
Second Order Magnetic Properties--
Richard M. Stevens, IBM tr'Iatson Laboratory,
Columbia University

Recess

Nuclear Magnetic Shieldings in Ionic
Crystals--Paul C- Lauterbur, State
University of New York at Stony Brook

Proton Magnetic Resonance Spectra of
Organophosphorus Compounds--9.--E--- ,
University of Pittsburgh

NMR AND ESR SPECTROSCOPY

T^ezzrta-tz Er-4
John J. Burke, Presiding
Herbert L. Retcofsky, Presiding

NMR Spectra of Aluminum AlkY1s--
Kermit C. Ramey , James F. 0rBrien and
Alfred E. Borchert, The Atlantic Re-
fining Company

l-:0o ( )
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L:2O ( )

L:40 ( )

2:oO ( )

2:2o ( )

2:40

3:oo ( )

3:2o ( )

3:4o ( )

NMR Studies of. the Hydroxy Complexes
and Exchange Phenomena of Zinc (II)--
EDTA-- chard J. Kula University of
hlisconsin

An Nl,lR Study of Proton Exchange in
Methyl Substituted Guanidinium Satts--
James U. Lowe. Jr. , R. Barefoot and
A. S. Tompa, U. S. Naval propellant plant

The Nuclear Magnetis Spectra of Acyclic
Linear Terpenes I--Seymour LembergrBer-
nard M. Mitzner, E. T. Theimer and
M. Jacobs, International Flavors and
Fragrances, Inc.

The Nuclear Magnetic Spectra of Cyclic
Bicycl-ic Terp enes II-- Seymour Lembere.
Bernard M. Mitzner, E. T. Theimer and
M. Jacobs, Internationat Flavors and
Fragrances Inc.

Recess

Identification and Estimaton of the
Nitration Products of Diphenylmethane
by Nuclear Magnetic Resonance Spectro-
scopy--D. G. Gehring and G. S. Reddy,
E. I. du Pont de Nemours Company

The Rapid Quantitative Analysis of
Hydrazine Mixtures by Nuclear Magnetic
Resonance--John C. MacDonald. Monsanto
Research Corporation

A Study of Some Important Chl_orinated
Pesticides and Metabolites by Nuclear
Magn etic Resonance--P. R. Datta and
M. J. Nel-son, Food and Drug Administration.

Effect of Environmental Growth Parameters
on ESR Spe
Richard hI.

ctra of Chlorel-la Pyrenoidosa--
Treharne and Howard E. Bales

4:oO ( )

Charles F. Kettering Research Laboratory
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4z2o ( )

4:4o ( )

Relation between ESR Spectra and
MetaboLism of the Tumor Cell---Paul-
Y. Sakagishi and Tetsuo Akabe--
presented by Paul A, Strauss Perkin-
Elmer Corporation

Anal-ytical Instruments Designed ?ri-
maril-y for Education and .Training--
Leonard Eisner and Frederick Engel,
Barnes Engineering Co'mPanY

I
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üepartment of Chem:istry
Kobe Universi-ty
Kobe, Japan
Nov. 9, L96\

Professor tl. I,. lihapiro
Uepartment of Chenistry
Illlnols Institute of Technology
Ciricago, IIf.
lear Professor lihapiro,

UnsuccessfuL identification of thalene

.t.Je brominated 115 - dimethylnaphthalene for bhe purpose of obtainj-ng
Br cH3

crt 9r

Dr. $\l and obta:ined two products I (m. p. 20b'C) and II ( m. p.

J.90 
oC ). According bo chemical analysis I conlai.ns

t Br whlle II contains 5 Br. Ihe NMH spectrum of

I shohls one single rnethyl resonance and one single ring proton resonanee.

The spectrum j-s consistent with J possible symmetrically bromo-substituted

naphthalenes, but (l) tay be most probable among then. II shons one nettqrl,

one CHl.Brl alld two ring proton resonances. The mettryl resonance is a

doublet whlch collapoes to a slngle line by lrradlatlng one of the ring

protonsr wh:iIe ihe CHrBr resonarce ls a slngle line. Consequently we in-
ll3

ferred that II must be

reduced II (CHrBr 
-) AH, )

. 'I'o eonfirm this inference we

Br and obtained III. A rnixture of

r and rtrr gives one methyl Ctlzgrgr 
reaonance and one proLon resonance,

which indlcates ühat I and III are ühe same cornpound. Thus

we are confronted with inconsi-stencies

$incerely yours,

,'1, t"&^-
A. Saika
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HARVARD UNIVERSITY
DEPARTMENT OF CHEMISTRY

n O*ford Strcct

Cambid gc a8, Massachusctts, tJ S.A.

November 10, L964

"Phantom Resonance"

Professor B. L. ShaPiro
Department of ChemistrY
Illinois Institute of TechnologY
TechnologY Center
Chicago, Illinois 60616

Dear BarrY:

The double resonance spectrum of a single nucleus of spin-I4

observed with a weak rf field ,$f of frequency {!1 in the presence

of a strong rf field SZ of fre{uency tt)2 consists of two resonances

one above the line anä one below the line. Sloch1 suggested in l-956

that two resonances should be observed in the double resonance
spectrum of a single nucleus, and in fact the two signals 1800 out

of phase can be rÄadily observed with reasonable values of A and vr,
where n - rr + 0)^ ! rt = -YHo , and o,^ = -YH2 .2'3 A double t""orraar""Är-vor 

# 
'o n 2 T

spectrum of the proton of CHCI' obtained by sweeping 'l. tl-:l::: 
1"

fig. 1, where A = 2.98 cps-, aäd vr:.9'8 cps' The beät pattern l-n

the center of this trace as usual indicates the point where the
observing frequency (l)1 equals the irradiating frequency w2' The

frequencies of the twö resonances can be readily calculated
neglecting relaxation complications, and the reLative intensities
bt-tfre t*ä signals are consistent with a densitv matrix
description oi the double resonance experiment.3

A careful analysis of the double resonance problem, however'

indicates that this äxperiment should yield not two, but'in fact
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four signalsrl" 
-Tf .In" resonances in^Fig. oI olcy at.,,values of

,I - ,ni ana oi, additional signals aL 2w2-tl, and 2w2-wr, should be

present in the output of the spectrorneter. Since the usual NMR

experiment involves stimul-atj-on of the spin syst,em at frequency
ur, and detection of the response d the system only at oI, the
signals at 2r.u2-o1 are usually rejected. "Observation" of an NMR

signal- usually means synchronous detection of the coherent response
of the spin system to stimulation at @1, so that the "Phantom
Resonances' aE 2w2-o1 are never observäd.

It is in fact possible to decide whether the phantom signals
are real.Iy in the output of the spectrometer by stimulating the spin
system at f,requency 0rI, ht referencing the synchronous detector to
a third frequency u;3. By sweeping tu3 for f ixed values of Jrl and o2
it is possible to scan the output of the spectrometer f,or all the
signals present for any stimulating frequency or. Such an experiment
is straightforward, for,eIample, with the populär frequency-sweep
double tr€isonance system r5 by simply scrambling some cables, and
finding still another audio-frequency osciLlator. ftjs only
necessary to be careful that the lock-in-detector does not see any
ol, and that the molecule does not perceive o3. Since u)3 is of
cöurse not coherent with either u)1 or oc, alf phase information
is lost, and the phantom signal *tff apfi""r onJ-y as a beat pattern.

2

Best regards,

WA.$,*J'-"/.#/*-
Leslie R. Anders
John D. Baldeschwieler

LoA (1e56)

A spectrum obtained by sweeping o, with o, = ,r;_ is shown in
Fig. 2. Three beat patterns af *3 = rl, wZl and at the phantom
resonance frequency oa = 2u.r2-u1., are apparefit. It was impossible
for Les to refrain fröm turnin$ a switch to let the proton see

1,3, _as.well as ur, and o2.- An incredibl-e _spectrum results,
includi.ng four signals öoherent with ur, (two up and two down) beat
pat,terns at o., and rl' and at least two phantom resonances. Are we
really ohJ.igated to ünderstand erer16l1ttn it. is possible to do to a
single spin-N?

Refeiences:

I

2

3

4

F. Bloch, Phys. Rev. LO3-,

w. A. Anderson, Phys. Rev. I93"

..!f. D. Baldeschwieler, J. Chem.

ls1 (r956).

Phys " 4A"

W..A. Anderson and R. Freeman, J. Chem.

.T. fl" Noggle, Rev. Sci. Inst,r. 35, 1l-66

4se (1e64)

Phys. IJJ 8s (1s62).

(1964) .5.
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November 11, L96b

Dr. B. L. Shapiro
!epartment of- Chemlstry
Illinois Institute of TechnoJ.ogy
Chicago, Illinoi*s
Dear Dr. Shapiro:

A Quick Method of Making Frequencv Assisnments

. During !h. course of our-NMR-hydrogen-bonding studies,
we have found p quiek method for making-frequency"aseign- '
ments of the thiophene ring. protons in-thenoyrtrifluoro-
acetone, TTA

DueuEsNE UNtvERstry
PITTSBURGH, PENNsYLvANIA

r52t9

H (a) H(e)

o
ltc = cH-c cF

(a)

H(u

H(c It 0
I

3

4_p.*:". spectrum of 0.350 M solution of this compound inccr/. ls shown in r, with the oH(e) signal omltted. A1r
sigfials are downfield from Tl{s. rt is reasonabre toassign the lowest fierd nrultiplet to two of the thiophenering protons and the problem isl which two? rn ordär to
answer llit questionr- w€ have added tri-n-octyr-phosphine
g*ig.", T0P0, to the above solution. The,resuitiäg sfectra,
il tfrq plesence of 0.622 and L.3O6 M TOPO, are shöwn'inrr and rrr, respectively. rt is seen thaf, the rowestfield. multipret in r is-now resorved into two doublets,
and that the lower-fierd doublet is shifted further
downfield than the higher-field doublet, when the concentra-tlon of T0P0 is increäsed from 0.622 to'1.306 M. Since
TOPO is probably bonded ro rhe OH(e) groUp; H(d) iscloser to the coordination slte than F(g),-and one would
expect therefore that the signal of H(d) would be shiftedfurüher downfield. ble therefore conclude that the lowestnultiplet in I is due to a superposition of the H(d) and
H.(c) signals, and that H(d) häs ttre lower frequency of
the two.

_tlrg frequencies of the various protons are given in
ühe fol.lowlng table.
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2

H(a)Soltrtion Spectrum

0.350M TTA

c.35M TTA,
o.62214 ToPO

H(b) H(c)

7.22 7.77

) COOCH

Sincerely,

H(d) H(e)_

7.80 L3 .9)I 6.bz

II 6-55 7.08 7.82 7.98 Ll+.22

0.35M TTA,
r.lb6u Tofo rrr 6.77 ?.O8 7.95 8.25 Lt+.37

In the absence of ToPO, there is intrarnolecular
hydro[-n Uonaing involving Ött(e). Since H(d) is closer
tä thä coordination site also, its signal lies further
downfield than H(c). This ass|gnment is in agreement
wlth the order glven by spectrum No. 185'of the varian
Associates High Resolutioir ttMn Spectra Catalog (L962),
in-wtriärr H(c)"and H(d) are listeä as 7.73 and 7.82 p-.p.rl. I
respectiveiy, i" CDCI?. It is interesting to note that
for the compound r

d
0

lt
c (cH(c)

Professor in Taiwan.

2 3I

Spectrum No. 320 also lists H(d) further downfleld than
Hic ) z 7.70 and ?.62 p.p.m. r respectlvely. fn the ^Spectracatalog'howeverr Do reason is given of- the order of
assignäent. We'have shovrn here a quick.method of making
ireqüency assignments by -obserYing the.downfield shifts
cauded U! tfre lresence öf an electron donor in hydrogen-
bond formation.

on addition of 2-propanol, which itself is a strong
hydrogen donor to T0P0, the laiter may be removed from
bändiile with TTA. lf tnis is the cagg, then one_rnight
exoect that when excess alcohol is added to a CCI,. solution
.oirt.tni.ng TTA and ToPo, the two doublets in II of, III
might coafesce to form ä nultlplet, as in I. This has
beän observed. In separate exlreriirents, we have also shown
that in the absence oi fOpO, 2-propanol does not affect
tti; signats of the thiophenä rihg protons of TTA'

The IIT NIA Newsletter has been very helpful,,and we

regret the delay in sending in our contribuli9n. The excuse
is that one of üs has only recentLy returned from a six:
month sabbatical leave, which was spent as a visiting

4b^ß {- ,ery
Norman C. Li George Pukanic
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Socorr!, llobil tDil Gornp.rnU, lnc.
PRINCETON, NEW JERSEY OA534

BOX tO25

RESEARCH DEPARTIIENf
CENTRAL RE6EARCH DIVI6ION LABORATORY

Novedber L7, L964

Professor B. L. Shapiro
Chemistry Departrnent,
Illinois Inst,itute of Technology
Chicago, Illinois

Dear Barry:

As our contribution to IIT tetters, w€ would
like to announce the availability of an IBM 7040 program
for'calculating high resolution Nl'lR spectra of the type
The nuclei are al-l spin t and n1
must be magnetically equj.valent). The program is based
the recursion formulas for this case derived previously
(P. L. Corio, Chem. Rev. 60, 363 (1960) ), and was coded
the computer center at Socony Mobil

A B.fI1

on

by

Some of the general NI{R programs now available
can be used for calculating spectra of this type, but,
occasionally, the large degeneracies that occur in such
a system cause erroneous results. In these cases, or
when the number of nuclei in the An^B system is very large,
the above program should be quit,e u3etul

IBM 7O4O listings of the Program are avaj.lable
by writing to us.

SincerelY,

-u',, ,/, J;-
, ,)' .C,/rt. ut
R. C. Hirst
4 /.d4*
P. t. Corio

/trs
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6gh_ErE (EXPERIMENTAL Nr{R COILFE,RENCE)

6th Ei{c commttree

C. A. Reilly, Chalrman
B. L.. Shaplro, Secry-Treas.
P. C. Laut,erbur, ex offlcio
A. A. Bothner-By, local arrngmncs
M. M. Crutchfleld
J. E. LuValle
P, R. Shafer

Addgeg-s .-eo,EE e qeld"ggg-"tg :

Dro Co A. Reilly Dr. B.L. Shapiro
Chairmanl 6th ENC Secry-1jgas., BNC
Shel1 Developrnent Co. gg Dept. of Chemistry
4560 Horton Street lll. Inst" of Tech"
Emeryvllle, Calif. 94608 Technology Center

Chi.cago, I11.60616

The sixth Experimental M4R Conference (6th äNC) .will be held on Thursday,
Frlday and Saturday, February 25, 26 and 27, 1965, at I'lellon Instltute, Pittsburgh,
Pennsylvenia. The Conference is devoted to new developrnents ln advanced instru-
mentation and experimental techniques; lt. does not compete with I'torkshops or
courses offeri.ng an lntroductlon to thls fleld )

SessLons w111 conslst largely of lnvlted papersr A limited number of
contrtbuted papers wlll be accepted, and manuscrlpts or appllcations to give
a paper should be sent to the approprlate Sesslon Chalnnan or to the Chalrman
of the Conference (see enclosed instructions for Speakers and Contrtbutors).
Sesslons planned and chalrmen are:

liultiple Resonance:
(2 sesslons)

Field/FrgSgencv Cqntrol Methogs :
( I seselon)

Slgnal-to-nolse Improvement :
(2 sesslons)

Superconductlne Solenolds :
( I session)

Variable Temperature Eoulpqeg!

(2 sessions) 
ggd-&@':

Pulse Techniques and Relaxation:
( I sesslon)

NMR of rrUncommon" Nuclei:
( I session)

Spectral Analvels Technloues:
(2 sessions)

FoA.L. Anet, Department of Chemlstry, Univ. of
California, Los Angeles, 405 Hilgard Ave.,
Los Angeles., California, 9OO24

S.L. l4anattr Jet ?ropulslon LaboraEory, Callf.
lnst, of Tech", 4800 Oak Grove Drlve, Pasadenar
Callfornia, 91103

C.H. Sederholm, Department of Chernistry, Univ. of
Calif. at Berkeley, Berkeley, Callfornla, 94720

D"D. EIlemanr Jet Propulsion Laboratoryr Callf.
Inst. of Technology, 4800 0€k Grove Drivel
Pasadenar California, 91103

PoR. Shafer, Department of Chemistry, Dartmouth
College, Hanover, lrlew llampshire, 03755

D.!{. McCall, Bell Telephone Laboratortes, Inc.,
Post Office Box 261, Murray Hill, New Jersey

P.C. Lauterbur, Department of Chemistry, State
Univ, of New York at Stony Brook, Stony Brook,
Long Island, Itlew York

D;M. Grant, Department of Chemistry, Univ. of
Utah, Salt Lake City, Utah; 84LLz
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NOTE: Addltlonal information and the apirlication to attend 6th ENC may be
Eäffiined only by retrrrning the enclosed post-card (Donft forget to put a

s.tarnp on the post-cardl) or by olherr'rise informing either lhe Chairman or the
Sec,y-Treas. of your interest. Please be sure to do this prornptly -- certainly
no later than December 15 -- if you contemplate attendi.ng; it may be necessary
to limit attendance because of restricted physical facilities.

The 1965 Pitcsburgh Conference on Analytical Chemistry and Applied
Spectroscopy wl11 feature a fu11 day of invited and contributed magnetic
resonance papers on Monday, Ilarch 1.

Interest has been expressed in having an informal session on the teachtng
and instruction (both theoretical and experimental) of lli'll{, In both academic
and non-academic environrnents. l'lease indicate on the aEtached post-card lf
you are interested in attending such a session. lf adequate lnterest is
expressed, a Chairman will be acquired and an informal session planned.

Instructions for Speakers and Contributorq

I. Lengths of invited and contributed papers will be assigned by Session
Chatrmen so as to Leave ample time for discusslon in each session.

II. Abstracts and supplementary material (figures, tables, etc.) in no case
exceeding 6 pages should be sentr by February I, to:

Dr. A. A. Bothner-BY
ENC Arrangenents
Mellon Institute
4400 Fifth Avenue
Pittsburgh, PennsYlvania 15213

They will be printed and distributed Eo the conferees, Additional materialt
etther too long or too laEe to have been printed, may be reprodrrced by the
author and arrangements rvl1l be made to distribute it at the Conference. A

distribution center will also be provided for commercl.al material of possible
lnterest to the conferees" Auühors are urged to subnrit detailed abstracts
and drawlngs, schematics, spectra, etc.1 if at aIl possible. Participants in
past conferences have found such a prlnted record to be quite valuable. In
addition, the presentation of undigestible masses of data, complicated schematlcs,
€tc. on slides or blackboard is obviated, saving time and easlng communication.

IlI. Abstracts and details of post-deadline papers and of cbntributions not
accepted for formal presentation wl11 be printed in a Supplementary Program
and may be discussed at any appropriate sesslon lf time permits. The deadllne
and length limltation are the same as for contributed papers. 

-'

IV. Projectors for 3-l/2 x 4 inch and 2 x 2 inch slldes w111 be available at
all sessLons. Unusual requlrements of any sort should be transmitted to the
Session Chairman.

',
I



"Slnthesis of lranched-chain A.aino-sugus,'
S. W. cmer, W. G. Overend and N. R. Wiuians
Chem. rnd. rr4 Q96\)

"Structue of Nudiftorine, a Natwaj-ly Occuing Isoner of
ncandne'

R. llukherjee and A. Cbatterjee
Chen. Ind.. rr2)+ (r9O+)

"Absolute configuation of Dendrobine't
Y. Inubushir E. Katürc, Y. Tsuda md B. Yasui
chem. Ind. 1689 (1964)

"A 2r3-Diazacyclopropanone (li-t-uutytdiaziridinone)"
I. D. creene md J. C. Stovel]-
J. An. chem. Soc. 86, 3169 G96+)

"koton-13c spin-spin coupfing. v. Imdequcy of correlatj-on
of hoton-I3c coupfing rith s-cbaracter"

G. J. Ktrabatsos and C. E. orzech, Jr.
J. An. cben. soc. S, 3574 (t96+)

"substituent Effects. rrr. correlation ot 13c-r ana 29si-g

Coup].ings by PairFise Interactions"
E. R. lla]-i.nowski and !. Vladiniroff
i. Am. chen. soc. 86, 357, 096\)

"The Reaction of Norbornene with t-Butyl Eypocb"lorite md the
stereoisomeric 2r 3-chlorohydJo)$'bicyclor2. 2.lrheptaes"

E. Tobler, D. E. Battin ad D. J. Foster
J. Org. Cben. Q, 283)+ 096+)

"The Reaction of Norborneue fith Po]-ybalomethmes ed tbe
Bebavior of the Adducts tovalds Acid md Baserl

E. Tobler ed D. J. Foster
J. ors. chen. 4, 2839 e9&)

"Tri$ettry1sily1-Substituted Norbornenes, Norboxmnes, md
Norbricyclene"

H. G. Kuivila md C. R. Wsner
J. ors. chen. 4' 28\5 (t96L)

"Cyclodehydration Reactiom of Trl4)taine Derivatives vith
Acetone"

J. B. Eester, Jr.
J. org. chem. 4' 286)+ (L9&)

"Tbe structue of Amidoxines"
C. T,. Belf . C. N. V. N€nbuy md ],. Bauer

J. ore. chän. 4r 2873 G96\)

"Total Synthesis of d1-Amtabine'r
P. M. QlHr T, K. B. Kare ad L. D. Quin
chen. rnd. 1553 (1964)

"Reaction of AcyI Azides rith Norborqylene"
1,. E. Zalkov, A. C. Oehlschlager, G. A. Cabat md R. L. Hale
cbeü. rnd. 1556 (196\)

"I-Methyl-3,4-methylene-3,4-dib.ydroquinolin-2-one (s )'
Ireriv;tiv;s of a nev ring sysien, tbe 1-H-cycloprop(c)
quino]-ines"

B. LoevJ M. F. Kornendy and K. M. Smder
Chem. Ind. I?ro (1964)

"Aronatic Ring sltthesis via the lvlicbael Reaction"

C. E. Glassick, W. J. Plaik and G' B' Peat

chen. rnd. r?1I (1964)

"!ong Range Proton Spin coupling over Fou londs"

E. W. Gübisch, {t. -. .
chm. Ind. 1715 (1964)

"Ri.ng Inversion md Sond Shift in Cyclooctatetrrene Deriva-
tives"

f', A. f . Anet, A. J. R. Bouxn md Y. S. Lin
J. An. chen. soc. 86, 3576 (L96\)

"ftre Amount of -Bonding in Phosphorus-Orrygen md Su'l:fE-
Oxygen Bonds"

P. HaaLe, w. B. Miuer md D. A. Tyssee

J. An. Ciren. Soc. 86, 3577 G964)

"Photoctlemical Cycloaddition as a Device for General Armelatiod'

H. Hikino md P. DelIaYo

,r. h. cn"r. soc. 85, 3582 (1964)

"1-Dicvanomethylene -2, l-diphenytlxrclopropene ("r' 1-Dieyano-

l, 4--diPhenYltriafutvene" )"
E. b. rcrgmam and I. Agrarat
J. m. o.ä'. soc. 86, 3587 (1964)

"The Tropylim-Iron Tricsboqyl Cation"

J.--f.-r'gä"t, D. A' K' Jones ed R' Pettit

"t. ir.'?tr"r.'soc. 8r! l:81 (1164)

',NetrMethod.soflntroducingthec€rbo-t-butoxyAnino-kotect.
ing Group. keparation ta u"" ot lla'tyr clenofomte and

i--artvr 
-rnino 

di cuboxYrate .''
L.-A. Caf,Pino
J. äu. ci"'. 4, 2820 (t9&)

"Alkarine De gradation of l, Ir Di sub sttt*" u*?:T:-*jdraz i de s'

swttlesis of a pair .r ij"ri", Benzylic Eydrazines Derived

i"r.ä-n""Lnotoene md Acenaphtbylene"

!. A. ca4)ino and s. dwecke
;: ;*: iaen. ry,282\ (1964)

"Hydrogenation in the Rfridine Series' I'
1io""or tbe Isolxeric Acetylpyridines"

M. Freifelder
J. org. cn"t. 29' 2W5 e9&)

Catafybic Reduc-

,,X.BayDiffractionstudiesoftbeconfonAatj.onofFol]naer
Molecu1es in solution' I' p-Iodopolystyrene"

G. W. Brady and R'^Salovey
r. ,or. cn"ä. soe. 86, 3499 (]964)

"Tbernal cleav e of 1,1'-Diacetyl-1,1")+')+'-tetr€hydro-
4,4'-uipYridine"

-t. ,i. rVie-fsen, D. w. lloore, J. E' I4azu alrd K' E' lerry
;: öu. cbeß. 4) 2898 (196\)

"Tbe slmthes is of 21 4, 6-Trisubstituted qrrido r 2' 3-gpyriri--ä;"";;;r-rn:-no-!, 
5-uieYanoPridilu :

o. ül-urr""v, s. G. coitis ed H' Tieckelmrn

;: ;*. cnen'. ry, eq e96})

"Preparation and Properties of 2- and 3-Bono-1-methylcyclo-
hexanes"

E. N. I'ltrvel1 and Ii. Sexbon

;: ;u. cr|em. 4,?f.r9 O9&),,The Eoron-ll Nucles l'Egnetic Resonance spectrum of B2ot{r8

2 at 6o Mc./sec.''
n. r,]"piir'"ä, M' l'- Elglo"t" and E' A' Pier

l. ä.'il;.-äoc. {, I'68 (rr6t+)
"TheStructüeandReactiorsofthe].:lAdductofBeMene-

.r r1 ronwl Azide arid Bi- cyclo t 2' 2' tl treptene"

: : 

"'; jJf; ua:"ää,iirä 
)w. 

Dietri ch



"f'he l'uarcquinoline A.]-ka]-oid s.
to Demetholqrlurs,crine'l

J. W. Huffne and L. E. Brovder
J. ors. shen. pr 2598 (!9&)

II. Synthetic Approaches

"The Reactions of Sul.fon€.uldes rfüth Oxal_yt Chloride',
J. E. Franz g,nd C. osuctl
J. ors. sheu. pt 2r9z (196+)

"The Action of A-Imim on o- aad P-Imyrin Su-Uonate Esters"
F. Kotlen, B. K. Patmik and R. Steveßon
J. ors. cbeü. Pr 4tO (t9&)

"lE-2r1, 3-Beruothiadiazin-l+(38)-one 2-oxides"
A. A. Santilli md T. S. Osdene
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