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Professor B. L. Shaoiro^
Department of Chemfstry,
nllnois bestitute of Technology,
Chicago, n lhois, IJ. S. A.

Dear Barry,

The reportby Osawa and. Neern"nl th"t J. o in I(R. Rt = Cl) *""
r.8 c/s has been consid.er "d2'3'n'u "" " ,.r";oto'""no-"ry6. we have exarn-

llth January, 1966

SIGNIFICANT LONG-RANGE COUPLING IN NON-W CONFIGURATION
A NEGATIVE RESULT

11e lned, arrrong otJrers, the closely related corn-

po,rrrd"? (t,R = oAcrRt= Br; I, R = Rt: oAc

and I,R = OAc, Rt = pOA") Uy double reso-

nance at 100 Mc/s and found no evldence for the

I x

Yours sincerely,

A. MELERA - Varian A. G. , Zurlch.

S. STERNHELL - Universtty of Sydney.

Hno

Y
tl

R

R presence of thls type of interaction.(r)
T'1eus, either thls coupling is abnormally sub-

stihrtion depend.ent or the earller results need reexarnining. We do however

find signiflcant ("ppro*. l.5c/s) coupling between H, and H, in sorne corn-

pounds in this serles which we cqnsider to be of arrhornobenzylicrttype,

related to analgous lnteractions between vicinal rnethyl gtorrp"S '9' 10 
.

--./g/r"4g
h//./^r'L-

l. Osawa and Neernan, JACS, 55, 2856(L963. Z. Sternhell, Rev. Pure.

Appl. Chern. , 14, 15 ( 1964) . 3. Barfield, J. Chern. Phys . ,!,3825( L964) .

4. Grant, Ann. Revs. Phys. Chern. , L5,489( 1964) . 5. Bhacca and Wllliarns

"Applications of NMR in organic chemist"y", Holden-Dy,p.lZl. 6. Srnall

coupling across four bonds ln non-W configuration ls non unknown c. f.

reference 2) and Rarney and Messick, Tetrahcdrori letter s, 4423(1g65).

Laszlots cases (Laszlo and Musher, Bull.Soc.Chirn. Fr. (nA+)2558) have a

carbonyl group. 7 . Wlntersteiner, Moore and Cohen, J. Org. Chern. , 29 ,1325

( ßO+) . A. Gronowltz and Gestblorn,Arklv.Kerni, lg 5l l(tg6ü and prewLous

papere ln this series. 9. Takahaehi, Kanda and Matsuki, 8u11. Chern. Soc.

Japan. , 38, l79g( 1965) 10. Cohen and Mclaughlan, Mol. Physlcs, g, +g( tgOS)
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TFIE E'OW CFIEMICAL COMP^ä.NY
ll|DLAND, MICHIOAN

January 2I, 1966

Associate Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago, IlIinois , 60616

Title: Y-21OOB Voltage Monitor and Interlock Modificaticn
and Mars Recorder Pen Modification

Dear Dr. Shapiro:

Enclosed are some diagrams (Figures I through III) showing
how I modified our V-2lOOB magnet power supply so that any
interlock condition or power interruption which causes
magnet shutdown results in the magnet-staying off until
someone manually resets it. The V-352O heat exchanger pump
is also turned off so cool water does not continue to flow
through the magnet while it is conducting no current. Both
this unit and then the V-21OOB must be manually restarted
after a shutdown.

The only difficult item is that a magnet current overload
must be reset either with a separate II5 VAC source, or
the heat exchanger restart has to be held down while reset
is accomplished, as the pump will not continue to run,
after this modification, with the high voltage switch off.

The safety features provided by the original interlock
circuit are not interfered with in any way by this modification.

Figure IV shows a voltmeter circuit we
of the 22O VAC 30 input and the output
Three readings at each source give all
to-line voltages.

installed for monitoring
of the autotransformer.
three possible line-

Since Mars recorder pens write like paintbrushes, I have had
built a modification which uses a K. and E. lettering pen
point and the original ink reservoir of the Mars pen. The
feed tube also comes from the Mars p€il, merely having been
pulled up and cut off to a desirable length. The design is
shown in Figure V. C. B. Pratt and H. D. I{oodcock of the
Chemical Physics Research Laboratory of Dow are gratqfully
thanked for their assistance in designing and constructing
this modification.
Please
Dr. J.

Yours truly,

credit this contribution to the subscription of
P. Heeschen, same address as mine. I

\A. W. Douglas, Chemical Physics Research Laboratory, 1603 BIdg.
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Belr TeIEPHoNE LnaoRAToRIEs
I NCONPORATED

M'unnrv HrLL. NEw JERsEY 07g7l
TELEPHoNE

AREA CooE 2O1
582-3000

January 2J, L966

PROFESSOR BERNARD L. SHAPIRO
Illinois Institute of Technology
Chicago, Illinois 6O6t6

Dear Barry:

Sorry you had to prompt us. I enclose two.recent abstracts.
Preprints are available from Dean Douglass or Bill Sllchter.
My own work has been concerned with further use of spln-
echo methods to study self-dlffusion. Present studles are
in binary solutions of non-electrolytes. Using deuterated
compounds we obtain self-diffusion coefficlents for both
species and get an estimate of the lsotope effect on dif-
fuslon. The systems: benzene-cyclohexane, acetone-water,
acetone-benzene, and acetone-chloroform. Similar measure-
ments on aqueous solutions of tetra-alkyt ammonium salts
have been completed.

Sincerely yours,

\,.o--
D. hr. McCALL

MH-15r3-DWM-MC
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NI\M STUDIES OF THE PRESSURE.DEPENDENCE
OF SELF-DIFFUSION IN FOUR ORGANIC SOLIDS

by

J. E. And,ersontand W. P. SLlchter
Be11 Telephone Laboratorles, Incorporated

Murray H111, New JerseY OT97I

ABSTRACT

NI'IR pulse tectrnlques have been used to study the

lnftuence of hydrostatlc pressure on sel-f-dlffuslon ln four

organlc soLlds composed of nearly spherlcal mol'ecuLes:

cyclohexane, 2,2-dlchloropropane, t-butyf chLorlde, and t-butyl

bromlde. The self d.Lffuslon wad studled from the pressure and

temperature dependence of T* the spln-spln relaxatlon tlme, dt

pressupes between t anO 680 atm, and at temperatures wlthln

]O-tO degrees of the meltlng polnt. The measured actlvatlon

volumes were B-t5 percent of the mol-ar volumes. Comparable

ratlos have been prevlously observed for rotatlonal motlon ln

sl-m1lar so11ds. The actlvatlon enthalples for seLf-dlffuslon

were 5-6 kcal/moLe, somewhat exceedlng the values for rotatlonal

motlon. Comparlsons are made wlth the latent Volumes and

enthalples of fuslon

a Presevt adlresl., Sciar.l,)fic Labordlor, , f urA f{ofop bv,,7ury t

lurbo, n , Mic,hiyn
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NUCLEAR MAGNETIC RELAXATION OF n-ALKAMS IN TIIE

ROTATING FRAME

by

D. C. Douglass and G. P. Jonesx
BelI Telephone Laboratorles, Incorporated

Murray Hill-, New Jersey

ABSTRACT

The rotatlng frame nuclear magnetlc relaxatlon tlme Tlp has

been measured for ten normal alkanes ranglng from C4H1g to

C94Hf9O. Data were obtalned'wlthln the range -20OoC to +70oC

for C94H19O, C4OHge and C6Hf4. The hlgh-temperature reglon

ls charaeterlzed by a proeess of hlgh actlvatlon energy

ascribed to chaln rotatlon whll-e the 1ow temperature reglon

exhlblts " trp mlnlmum arlslng from coupllng of the entlre spln

system to the methyl group rotatlon vla spln dlffuslon. Tttls

lnformatlon and the analogou" T1 data yleld an actlvatlon

energy of 2.6 KcaL/mole for the rnethyl group rotatlon. The

remalnlng compounds were examlned 1n the vlclnlty of the T" ^r__-____ - rp
mlnlmum at -190"C and relaxatlon tlmes characterlzlng the

lntrlnslc methyl relaxatlon and spln dlffuslon process have

been extracted from the data for three rf f1eld strengths.

Theoretlcal estlmates of. the spln dlffuslon coefflclents

at l-ow flelds and methyl proton relaxatlon tlmes are ln satls-

factoryagreementw1ththeobservedquant1t1es.

*Present address: Physics Department, Universlty College

of North Wa1es, Bangor, Caernarvonshire, North Wa1es, Great Brltaln.
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TrAvcttG Dl LA lAtAaaG - r.ArlGlLLt (ltr)

?GLGPHoflE: 3a.tl.al

o€peRTEMENT DE cHlMlE oRGANIQUE
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2T Janviet t966 Professor B.L.SHAPIRO
Departrnent of ChemistrY
fllinois Institute of TechnologY

CHICAGO. rrlinois 6o6t6 (u.s.A)

annanes:

8g-11

chemical

Nue.Iear ie resonance st

Dear DT.SHAPfRO'

Ifeelverysorrythatyouhacttorernindmeaboutmyeontribution
to rtrNIt{R *""""t" 

ll!""or,rrr,rrinq our study of the spectroscopic properties of, the

organotin "*rrorrrrJ", 
and three $tiR stuilies .a.'-e nnw bein* carried out :

Sn - H, Sn - QII anct Sn - I - S coupling cdnstants in organotin hydricles' Sn - 9lI-

and Sn - C - Cff coupfing in alätttyi'tin-r'ornpounds, and a systematic stucly of the

various substitued phenylcfrforost'ann*tu' I shall restrict my contribution to

the latter. 
-\p-fruoro phenyLchlorostannanes ( F-@'t ) n sn cl\ - n have been

recently studied.
Ttre ain was to obtain sone evidences of P tL d It bond.ing betveen

were conveniently a'nalysed as two superimPosed simPle A, B"
of A^
nultf

B^ X tv.oe, üd
p16ts.the tin aton and the benzäne ring' llhe obserrred sneetra are

The exlrrimental values of the nine parameters the chenical shifts

and 6 couPling constants are grven in the table below. The numbering of the nucl-ei

is given on figrrre I and notations such as J are self und'erstanding. spectraF., o
&+t'19

meallshave been nrn on a DP 6O ana proton sPectra
L5 on a A-50 sPectroneter.

shift is giveu with es internal reference and a positive figtre a

dovn fieltt shift F
1

anct H- sPeetra are shown
I

in figures I and 2.

- C.DrSrC! e6- F6 
"

c6. F6-
tlDlcar

n

I
2

3

l+

vA- 9B 15 35 23
JtgJ J J

8r38

S roa

8 ro?

7,63

J
12

2 r39

2'57

2 
'l+5

2r5L

J:t*

22r3O

25 r90

25 ro

22r3O

5 '\6
5 r'lO

5196

6,t8

8 
'lro

8,6b

8 .-96

9r35

or23
o rlro

or3l+

orbo

2 r29

Lr77

L162

r,L2

3372

3161

3000

29og
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- 5n-
AB

A8 2(Jt +J s)

lO e.P. s

Fis r:r -spectrum of p-1'horophenyltrichlorostannaneI9

I O c.P. s.
FItr, 2i H--sDgalrum of p-fluoroFhenyltriehLorostannane-'L

rrU
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For the analysis of tbe spectra the procedure vas follotring!

Jr. * Jr. ras dlirectly obtained fron tbe F., o spectnrm. 
-Fron 

the A, B,
part of tbc spcü?nrn 5) ve could get approxinate values Ül Ja, a,ntl J* usine
inc gpfitting betveen t"he uain bantls of the tvo oulnrinp'osed '/ ^' 8pectr8.
In a iirif."-rry ye ca,n gct Jno * J.,o. J.,, para coupling, is likely very snall
and re h8ve. a 

-gooa 
appröxirs€Ion räi t5 Jo". Iträn tbe AoBo vas picked out and

conti#ea ai nearly * A2 X, and a reasonnablE' Suess vas - - nade for J* antt

J3lt' 
Ttre spect;;"= cmputetl-using rRgeurlt-rv program a,ntl J* antl J3b

ad,justerl to obtain lhe best agreenent vittr exlnriüenta1 spectn'u. i-
Then rre used, the approxinate paraneters and HI{RIT proSlaq to have

tbe energy ievels, then NMREIV proärm to gel the corresponding transitionsri'and
. again mnfn vittr ien i/terations to obt.qin the perameterl givel in teble I.
J, - ena Jo. a,re founrt io Ue of th.e ""rL$tot thä' assunption that 

"r.5 
*u t3, "t"r) 5) of the sane sign as the proton-proton couplings is

: only tiuplative3 the as rnretry in the F part of the spectnrm heing not resofved.

f wish to acknowlettge ry initebtedness to professor GIItOtilSKY in nhose

Iaboratory I lnrforrre<l during thc last sumer the nost part of this work and to
' DT.JONAS for tltß cmputing programs placect at ny disposal.

Sincerely yours.
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UNILEVER RESEARCH LABORATORIUiJ
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POSTBUS 114

VLAARDINGEN
TELEFOON (0189S) 46 +t . (O1O) 14 16 22

Vtaardingen, Fcbruary t r1966 .

NEDERLAND
TELEX 23261

Rsl.

Dr. B.L. Shaplro
Dcpartnent of Chcnietry
IllinoLs Institute of Technology
Chlcago, I11lnols, 60616.

u.s.A.

Dear Dr. Shapiro,

Hy contributlon to IIT l{MR l-s entitled
tc trahydroDyranderlvetlve s' I

I

II..

rrDlaeücreo-isonerlc pal-ra of 2

Fron chcnlcal- evldence I kner, rhich of the tro 2-leobutenyl-4-
tetrahyrlropJrrana rae cLe(IC) and rhich wag trane (tf ). Sec table
for atructurc fornulac and rclevant n.E.!.-data. Rapid l-ntcrcon-
verelon of the tro conformera of IT reeuLte ln a einpler ponop.-

apectrun than for the rigid cie-isonar.(e.g. hydrogen on CS in
IT exhlblte a eharp trLplet). Also E on C2 in IT resonates at
Lorcr fleld than in IC, rhere it Ls a purel-Jr axial proton.

As a produc.t of the Prlne rcactton 4-acetoxy-J-nonyl-tctrahydro-
pJrran bccane avallable to ne as the cis (II C) and trans (ff t)
lsoner. These tere aeparaled by-fractlonal cryetallizatlon.
rn thle case an """"r^rro;fifgected for thc cie conpound

(ax-eq<-) eq-ax). Ihe assignnent of tbe el,nplcr epectrun to II C

le Ln agreenant rith all neasured p.E.r.-paranetera. Notable ts
thc eertet, orlglnatlng fron the onc proton on C4 tn II t llth
relative, nonbl-nonlal lntensLtLce of 12122'.2t1'.1j1 le a rceult
of coupling rl,th one cq. proton on C, and about equal coupli.ng

constante rlth the ar. protone oa C, and C,
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VERVOLG No. '. .2

, \AAN:

tABr,E.(n-c" Teclro t,-etuÖs

fhc epectra dLd not changc aignJ.flcantly l.n the tenperaturc ran8o

tlo-4oooK (Ic and II I) or fron 25t-t1ooK (If and II C).

SJ.ncerely Jrours t

W<"t'r"t"

c4
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9.O

4.56
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Sub-
atancc

Drs. ltl. van Gorkon
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HOOKE FT CH E IVI ICAI- COFTPOFIATIOI\T
Niagaro Folls, Newyork t43Oe

Ana ls of stertc condltlons b n.m.r

The envtronment around phosphorus ln some of lts esters.

lir. Bernarci L. Shapiro
Depa:-tnent of Chernistr;'
I.llinois Institute of Technology
Chi-cago 16; Illinois

February f, L966

Lear Dr. Shapiro:

Recently we acqulred an HA-100 spectroneter and thus direct access to
your IIUR Letters now really becornes a must. P1ease accept the following
r.ct.t i.,c start our rlsubscriptionrt. Although much of the crata presented be-
ic;l ra'a.s cathered a few years ago .end is i.n the process of pubrication in
a ;oint l)alier ri-th Dr. J. R. van !üazer of Monsanto company, r wish to use
tlie content of tl:is letter tc call attention to the high accuracy of certain
Iinear correlations between s+.ructure and chemica.l shifts in selreral- series
of' related molecules. Deviations from tl,is linear relationship ean be used
ic oetect conditions lihich ca.n ber ascribea to either the creatron or the
remcval ci' steric interactions arouncl the central phosphoru,s aton.

Last year r'e described the syrrthesis of tri-tert-butyl phosphite and
some of its deriva.tivestrr and. characterized the prociucis t:,yr-arnong otliers,
phospi,orrrs ancl proton rr.m.f . speci,roscopy. Conpar::rg the PJr n.m.r. data
trith thoser of the analogou.s ethyl esters, a consistent shi-eldlng of phos-
phorus in all cf the quadmply connected structures but not in tri-tert-
buti'I t hosl;hite proper was notecl.

P31 CLremi,,al Shiftsr p.p.n. , (g'5% H3P01= O) /JS

( t-euo ) ^r(t-nuc) iro
(t-nrc) ir's
( t-euo) jrse

Lockilg for an exr'larrati-on of the non-confernring lrehar"ror of the tri.-
val-en+" pbosphcni.s ester, the hybrici stru,ctures between triettry'l ancl tr|-
tert-buty1 phosphi,te i+ere synthesizcct and analyzed by n.nr.r. Thes;e inter-
meciiate esters were also transfc,nned tnto the corre-spcnding oxo-, thic-
and seleno-esters and characteri,zed., in tuni, by PJI and Hl n.m.r.

(r+o)3F
( uto) ?po
(i+"0) 1FS
(r,to ) irse

-'1 ?7 'l

+ I.2
- 58.0
-'?) 1

- r.l-
+ L2.6
+ 26.8
+ L1.0

_r38.2
+ 13.8
- L1.2
- J1.1

flOOKER
ctscMtcats

Prasrtcs

x V. iviark anci i. R. van ir'azer, J. 0rg. Chem. t 29, fu06 (1961+),.
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CORRETATIO}I OF SIIIELOIN6 IVITH INDUCTIVE EFFECT

-ol
(tto),

-o.5

(t-r.o)r

T'ig. I

Dcanination of trre fI data indicated a gradual shielding of t'he Phos-

phonrs, as th€ etrro:cy substituent b€came successively replaced by the ter!-
butorqyl in all of ttte derivatives except in tri-tert-butyl phosphite proper'

The Latter showeä a marked AesniefJing'of th9 phG![or9 .P9I"]s compared

rith the hybrid structur"", .,,'ir.-l".lluolyf aiätfryi and di-tert-butyl ethyl

phosphites.

Analysis of the data tevealed a quantitative relatiqpship between chem-

icaL shlft and conposition. Ttre-upfield shifts,ih the PJI n'rn'r' spectra

caused by the replacement of *. "t["tcy-by 1 @!-butoxy substitrrent suggested

that the enhanced shielding miehi t" ä."ä"4 [flf,tre enhanced lnductive elec-

tron releasing property of the t""t-t"iif sub-stituent. Accordingly' through

the relay by the interien:ng o*ffi,ift."t'""g-U"tyl subst'ituents create lnduc-

tively a higher eiect1gn densityär6una ffiFcentral phosphonrs than was pres-

ent in the ettryl homolog. I pfoJifie; fl-of the chämical shifts ry the

sum of the inductive constants ;i ü;;uq/I substituents shows an excellent

Ilnear correlation for aII conpoLd" "*""pt fot trL-tert-butyl phosphite'

j
t20

&

- o.t-0J

The deviation in the P31 n.rn.r. behavior of tri-@!-butyl phosphlte

from all of the other esters investigated suggested tflFthe presence of

three bulky substituents jn tiru iripiyr_b-lt nät i" the quadnrply, connected

phosphorus derivatives affects tUe äniäfaing of the phosphoms nucleus in
some qnique ray. To test, whether this is a general phenonenon, several serles

of phosphorus esters rit,h variors bulk4branöhed au(yl substituents rere s1m-

thesized and analYzed bY [orulo

(RoltP(0)H

(Ro)rPs
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Inspection of the data confirned the pattern observed with the tert-butyl
esters: a linear r.el-ationship between chemical shifts and conposition was found
to exist in aLl series of quadrlply and triply connected estersr except for the
t"i-!gl!-a),kyl phosphites, which shored sharp deviations from }inearity in the sane
direEffin as r"ras found with tri-tert-butyl phosphite. A few of the chemical shift
v€rsus composition plots are repro6ced ln Fig. 2 for the triply and in Fig. 3
for the quadmply connected derlvatives:

plr cxfxtcAt StatFTs, tP.x., c5% HtPoa PtrcHEMtcaL sHtFTs, P.PH.. 65% H,Po.

0

{!o

i
d

;
I

i

i
d
c

I
I

I

+r0

(iro)r
(no)t(noL

Fig. 2 Fig. 3

Al.1 of the tert-a1lcy1 esters, which included the derivatives o{ g?It;neartyl
alcoholrurx -ainäTfflallyl alcohol and acet,one cianohydrin, showed in their spectra
a behavioi very similar to that of the tert-buty1 esters, in both kind and degree.
Esters derived from secondary alcohols llFpropyf alcohol and sec-butyl alcohol)
showed in their spectra the äffects observed r,rith the tert-alkyTesters, but in a

muehreduced.degree.Interestin8lxrbut,aposteriori.understandab}y'thebehav-
ior of the neopentyl-esters was essential}y undistinguishable fron that of the re-
ference ethyl esters.

These results i-ndicate that the attachnent to the trivalent phosphorus of
three a]kory substituents, in which the alpha carbon is fully branched (tert-alky1),
creates conditions rlhich result in a marked deshielding of the phosphorus with
respect to other related esters. Partj.al branching on theo(-carbon causes only
slight effect, whereas branching on the p-carbon alone is apparently without ef-
fect on the shieldlng of the phosphoms. '

, Since the data indicate that the cause of the relative deshielding is, nost
Iikely, of steric nature and arises fron the crowding of the three bulky substi-
tuents i.n the triply but not in the quadruply connected derivativesr the opposite
effect rould probably be provoked by decreasing the steric interactions present
even in the slmplest alkyl esters, e.g. triethyl phosphite. Eased on the effect
on basicity of tfine together the allqyl aubstituents of trlethylamine to forrn
quinuclidine, severäI analogous bicyclic phosphorus esters were slmthesized and
anallzed by n.m.r.

(Ero)r

(Ro)rP

/
c-c-o-

I
.c

(noLPo
c
Ic-c-c-o-it

c-c-t-o-
c

(Ro)rP (Ro)r Po
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/tt.-o\
cn3-cicnz -oi,

cHz- o

Ao - 9I.8 p.p.m.l
-CIla-0

/"' \
cu3-9\t%-o-P t o

clIZ -0
+ 8.2 p.p.n.:9

,CH2 -0.
/ - \

CH"CHo-C-CHc-0 -P 0
) 6 

\ 
' ./

CH2- 0

Br - 91r.0 p.Prtto

CHa -0
\

GHa -C -CHc -0-P ' S') \ " /
c%- 0

- 57.2 pop.tlloa

-L-

The results conflrned fully the expectationsl e atrong qhieldlle 9f.lhe
phosphoms, rLth reference to trtethyl-phosphftee raa obaeryed ln aII of th€
üi;\t ;;niected -etere, but only a rnfU shleldlng ln the quadrupl'y sutgtltu-
i"O eät""". Som of the dete sre sunnarlzed belort

c% -0
cu cth-0-P

/

C.

CH2 -0
- 93.1r PrPrlllo

cH^
/e

-c- cH2

cHz- 0

- 6o.B p.prltt.

0

F. - 13? p.p.il.b

/-c-
\

cH3

-0
-0-P . Se

EVen the nonocycllc analogs of the blcycltc str:uctures above show e defl-
nfte, ii{troueb smalierl ahleldtng effect, rel.ative to the open chaln est€r8l o.g.

.cHr... /,cH1- o,

,rr(ltt-:)r -o-c2u5 'lc- - )r- o-%\(qH5o)3r \cr2_sz ,il. u-.arr- 
o,

- L3?.1 prp.ttrr D - 132 p.polll.c E' - 122'2 p'p'm'

Since increasing the bul"kinees of the alkoxy substituents resultsl most
.Iikely, ln an increaJe of the bond angles öf phosphorus and the tylng together
of thä'alkoxy substituents ln a decreÄse, the observed relatjve deshielding and

ohieLding eriecis can be ascribed to the relatlve increase and decrease, respect-
i""ry, oi ttr" oPO angles. Significantly, the cycllc.phgspl,g1f, ester.wLth the

""ry it"ute and rigiä adenrantane skeLetän has a chenical shi.ftD practlcally lden-
tfcäI rrlth thst of the reference trlisopropyl eeter'

oa': o//P\n

4I;,.J-.
- LJ|.5 PoP.Ill.

o

a The p31 a.n.r. deta of sewral of theee conpounds became avallable, after the b
^ concluslon of our investlgatlon, frorn the rork of Dr. .J.G.. Verkade and covork€r8o'
b ;.ö;-v;;fu;-"nd n w. ffnä, ,t. inorgo Chen.r 1r l9tr8 (1962),and aubsequent pub-

Ilcationa.. A:il-;iä&u"-, J.S. Cohenl and L. Todd, Tetrehedron Iatterr t 2873 (U6lr).
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To account for the high shieldlng of A, B and C, but for the normal behav-
ior of F, decreased 0-P-0 bond angles in the forrner three compounds - but not in
F - are postulated. Tho snaller bond angles of phosphoms ln A-C could be the re-
sult of the nonbonded repulsLon between phosphoms and the brid,gehead carbon. Al-
though neither bond angle nor bond distance data seen to be available for compounde
A-Cr it ls very likely that the distance between phosphorus and the quaternartr car-
bor is less than the sum of their van der ldaars radii, i.e. 1"6 + L.9. 3.5 A'.d
The back sides of the other atoms of the skeleton of A-C polnt to the open spaces
between ringsr hence there is only bridgehead bumping and, therefore, elongalion
of the molecule only along the P-quaternaiy carbon axis is the most likely conse-
quence of the sterj.c interaction. An analogous situatlon is not present in F:
herer like in adanantanee, the brldgehead atons are backed only by intraskeletal
holesr hence the steric interactione in this molecule, like in its open chaln ana-
Iogs, arc probably mlnlrnal.

0/ ?0 o
P

I

F..A. A.

fhere are many examples in the literature of P31 chemlcal shifts which lend
support to the contlusions reached abovef and provide d.ata for the effects of both
the steric congestion around phosphonrs, resulting in a relative deshielding ef-
fect, and the reduction of phosphorus bond angles, resulting in a relative shielding
effectn. htreme exanples of the latter are the chenj-ca1 shifts of conpound.s which

d Tni" argument is modeled after the one suggested by &C. Fort and P. von R. Schleyer
to account for the low reactivity of I-brornobicyclo f2.2.2) octanee, the car-
bocyclic analog of A-C.

! n.C. Fort and F. von R. Sch1eyer, Chemical Reviews, 6l+, 277 (196h).
f Tn" nitrogen analog of A is.iso'etrongly shlelded rdätive to-thä non-cyclic

modelr

/ru- 
N(cH3)\

cH3- c(cHz-N (cry)-e

cHz -N(cH3)'

- 83.6 p.p.m.8

[( cm3lru]rr

- Wz.O p.p.mo

e

h

1

J

B.L. Laube, G. Casedy anci J.G. Verkade, Abstracts of Papers pr.esented at the
150th Meeting, ACS, Septenber L965t p. 1L-0.
If the dependence of chemical shifts on bond angles is of the qragnitude jadiiated
by the semienplrical correlation of^$ul1er-Isuterbur-0oldensonl and Parksj, that ls
"ä. 5O p.p.m. per degree, then by f31 Den.ro one can detect and follow changes tn
bond angles even as small as one minute.
N. Muller, P.C. Leuterbur and J., Goldenson, J. An. Chem. Soc.l 78,3557 (f958),
J. R. Parks, i$!5!. , !2, 757 O95g) . 

I
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;:"mä",:i:,:t ffiT tiii Hi::1"1"":l:'":l'it"'Hl*ä;" I 1# ll'Ti'iäi J. ;. fe,
P1.se3r ii ro6 p.p.n.r).

Thedirectlonarrdmagnitudeoftheobsenred'effectscanbeconvenlently
interpreted by considerin! tt" effect of t'he-narrowing or spreading of the bond

angles on the hybridizatiön statu-oi-"" "tot*. 
A decrease in the bond angles of

the trivalent phosphorus results in arl lncrease of t'tre p character of the bonds

and in an increase of the s character of the nonbonding electron", llte net re-
,sult of which is ?n enhanced "ti"iäi"e 

of lhg phosphoms nucleus. The opposite

effect, a relatlve deshieldirrg, 
-is 

eiiectea by- increasing the p charac'ter of the

nonbonding electrons by the spre-aäi"g of tne phosphonrs bond angles' This change

resur.ts in a decrease in the a""rily'of !h9.,nrstrareo erectrons around phosphonrs

"nä, 
tft""efore, in a deshleldlng of the latter'

SincereIY'

' 
,',1" ( f* /'t'zzr{g-
Victor Mark
Research Associate

k c.F. CaIIis, J.R. van ltazer, J.N. Shoolery and' 1'I.A. Anderson, iE, Ut 27L9

- l{gigi;-1i."'itälated phosphäms has 6 -72 p'pomo

I K. Irgolic, R.A. Zingaro-".,4^ll. i-uAcnac*etr'fiot!. Chen'r !r th2f (L965) i the

isolated phosphonrs has Ö -Jö !lB'T:-,-,n i.l. nentl cnäm' Revlews, 6t, zl5 (196r)'
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DEPÄRTMENT OF G{EMISTRY

CORNETL UNIVERSITY
ITHACA, NE\tr YORK 148'0

February 4, 1966

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

Dear Barry: SUBSTiTUENT EFFECTS ON LONG-RANGE
Isp iN A BICYCLOHEPTENE SYSTEM

To study the effect of various substituents on IHF over four saturated
bonds we have synthesized and analyzed the n.m.r. spectra of the foilowing:

rl
'2 F

1

Ici

R
CI CI

A

I presented this work at the
Tokyo last September.

HX

International Symposium on N.M.R. in

Sincerely yours,

R=CN
cooH
coHs
CI
OH
OAc

The analysis of this fivr; spin system was straightforward because we have pre-
viously analyzed the three spin system in which two chlorine atoms replace the
fluorine atoms. The chemical shift between the two fluorine atomria about
1000 c.p.s. so that an AB type Fl9 spectrum is observed on which proton
couplings are superimposed. Fluorine F1 is downfield from fluorine F2 .

The following points are noteworthy: IAg, IaX and Ir" are about the
same as were observed for the hexachloro compounds. The largest long-range

Igp is between F2 and Hg (-5 c.p.s.). Protons in similar geometry have
bään observed totoupte'in bicyctoheptenes. If the assumption is made that all
the coupling constants in this system must decrease algebraically as the
substituent electronegativity increases then most of the long-rang" IHf
couplings are negative. However Ipoy must, by this criterion, be given a posi-
tiven sign. LAOCOON Ii fitting is b6ing completed.

'U,Zy' '.'::''

Kenneth L. Williamson
Visiting ProfessorKLW: ksh



Constants of S-substituted-7,7 -Difluoro-2, Z, 3, 4-

tetrachlorobic 2.2 I -2- ES

Ias IAJ( BX
IAF I*, I

Couplinq

R IxrII Ir* tt rt,BFr BF 2 I 2

CN

COOH

H
6 5

C1

OH

OAc

-L74 + 3

-t74 +3

-L74 + 3

-t7B + i

-L82 + L

-179 + I

F, n
clcl

H1

Rel ol

@\o
I
t\)\,

-T4.L

-t2.6

-13 .0

-r3.s

-r3.0

3.6

2.8

2.7

4.7

7.8

8.8

9.3

8.8

7.9

-L.7

-2.I

-r.7

-L.2

-r.9

-i.5 -4.6

-3 .l

-4.7

-5.I

-5.4

-5.3

-2.6

-2.5

-2.4

-3 .1

-3 .3

-3.4

-0 .6

-0 .5

-0 .8

-0 .5

-0 .8

(-2.e-3.s)

(-2.7 -3 .z)

-3.2

-2.3

-2.7

-2.7

1.0

1.0

5

6

i.1

0

0

0

.8

f'lA
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Pleose oddress ony rePll to
THE DIRECTOR

ond quote: MS 5/8/01
Your reference:

MinistrY of TechnologY

NATIONAL PHYSICAL LABORATORY
TEootrucroN, Middlesex

Telex: 2673++ Telegroms: Physics, Teddington, Telex

Telephone: rtodington Lock3?7), ext. Bt3/826

DIVISION OF MOIICUIAR SCIM{CX

7th tr'ebruary, l)66.

Dear Dr. Shapiro,

PUI,SE PROGR.AMMM.

I thought read-ers of this news letter might be interested in brief d-etails
of a pulse prograrruner which wetve constructed-, the circuit belng a mod-ification
of one previously used. by Tony Hartland. The programmer is built from a variety
of transistorized. plug-in units (einary and. d.ecad-e d-ivid"ers, pulse shapers, gates
etc. made by Venner, were used but no d.oubt any similar units coufd. be enployed-)
and. wi-If deliver the stand.ard. pulse sequences required- iri spin-echo work, i.e.
two pulses separated by a given tine i-nterval and. the Carr-Purcell sequence. The

outpüt pulses are d-erived- fron a variable frequency sine-wave input, the pulse
spacing being d"etermined. by this frequency and. the setting of a train of three
decad.e d-ivid.ers. The sequenee repetition rate is also controlled. by a sine-wave
input, conveniently derived- internalJ-y frorn the 50 cps mains freq-uency which may

be d.ivid.ed. by a chain of B binary units and a decad-e unit. Alternatively
seo-uence rate pulses may be supplied. frorn another external source. Provision is
also rnacle for manual triggering of pulse sequences. tr'or Carr-Purcel]- sequences
a train of three decacle units a11ows 10, 100 or'1 000 pulses to be prod-uced., the
tine for which pulses are deliverecl afso being controlfable nanually. The outputs
are suitable for d.riving Tektronix 16J pulse shapers or sinifar uni-ts.

Ile can supply anyone jlterested. with a circuit diagran.

Yours sincerely,

Tsr* Cav"rsr

T. M. CONNOR

Professor B. L. Shapiro,
Departnent of Chemistry,
Il-linois Institute of Technology,
Technology Centre,
Ch icago,
Illinois 606t6,
u. s. A.



College of Arts and Sciences

STATE UNIVERSITY OF NEW YORK AT BUFFALO
Formerly The Univereity of Buffolo' Founded 1846

Department of ChemistrY

FebruarY 8, 1966

Dr. Bernard L. ShaPiro
Department of ChemistrY
Illinois Instit.ute of Technology
Chicago, Illinois 60616

ANALYSIS OF 7, 12-DII{YDROPLEIADENES

Dear Dr. ShaPiro:

rhe '140 to -60" range.

r+

t+ x

Sincerely yours '

Aa-z1

Acheson Hall

Chemistry Road

Buffalo, New York 14214

Telephone 831 - 3014

Area Code 716

l,le have used line width measurements of Cr- and Ctr- Proton
signals in 7-substiEuted dihydropleiadenes (DHP) to asslgn conrrgu-

rationstothesingledetectableconformerPresentinsolutionin

v

X = Cl, COOCH3
e

The C-;-methylene quartet sholts the 1ow-field doublet lines to be

i.."äla ;;;;'.iu-"ott.rd doubler; ghis is because rhe former signal

is due to the ,,.xial', proton (H6 above), which. is long-range coupled

to aromatic protons more effecLively than the |tequatorialtt protonst

u" ö tt . The 7-ci iso*ur gr.r" .rrtuäs of line widrh at half-helght (I,1672)

as follows: Hg = ih = 1'9 cps': HA = 2'8 cp-s-' (and l'9 cps' after
decoupling the .toni"'ri" protäns!' Thus' if.!J67 2 -t?' 

the C7-methine-

signal in a 7-subst.. DlIp is comparable to ttt.'d'ät the c12-e{uatorial
proton doublet, the substituent must be axial' whereas Ehe equatorial
position would be indicated if 116/2 for.H4 * ItOt'. These findings of

stereoelecrronic preferences tor-"siae-chain to ring Proton couplings

are in agreement;ith previous studies (e.g. Sternhell, Rev. Pure &

App1. Chem., !!, 15 (i964)). - We are enclosing partial n'm'r' spectra
of'several 7-ilUstituted DHPrs, which illustrate the points mentioned

above.

l'tru1,
P. T. LansburY
Professor of ChemistrY



@\o
I
t\)
o\

3clt -O

,

\

r\n
o
\ zocAs

Hg Ho

cDcl A*?i
3

il-, l'tr1t p'*i',\-'?t1"H?',1.&.tU,, ii1./.,i\Ad?.iLp

I

I

l

I

HA
f-P

l'lB

I I I
I.0 6.O 5.O 4.O. 3.O



ct H A

l{ H ßc

CDC!3 t ApA

H.
H Hs

7.0 6.O

A

5.0 4.0 3.O

@\o
I
N)

I I t



89-28

Ivi. i. substituted propanes

The nagnitude of tJHCOn in prinary al-cohols RCH2OI{ is quite sensitive
to the electronegativity of R measured in terrns of the Taft substituent pa-
'rameter, d. Fuitherrnore, JUCCS varies directly with electronegativity,
rather than inversely, as is the usual case. We recently studied sorne sub-
stituted propanes, R-CH2CH3, to see if sirnilar phenonena prevail in the
C-C system. The results are shown graphically belcrv.* fncluded are repre-
sentative data for some primary a1-cohols

o

'5-r I

rJ-lH-.-.!ILI
Ju,., ru

'/, )

o
ll

-C- CH2CH3

. -cl-lctz

lt
-c-Oltie A -cBYg

A -ccl3

3 -cH20H

-c t{loc H3

A

-c Hs

oo
-cH2tlc7

- ct{rc t A

-cH.o'f -cHzNOT

L' .ct
- -ci-l\ t/o',--;,{ o

-l'-g

o

.t.c
0 0,, /,5 2. ?,5

Perhaps an insensitivity of ]vic in saturated C-C systems to indtrtive
effects one carbon away was to be expected. The factors which operate in
the alcohol series are obviously absent in the C-C bond. The oxygen lone
pair electrons, or'the polarizabiTity of the C-O bond apparently are inti-
nately involved in the effects observed in the alcohols.

*Propane data from R. C. Ferguson and D. W. Marquardt, J. Chem. Phys. !,
2087 (1964); others obtained at 100 Mc, 5-7W" CCla solutions. For JHCOH'",
see J. An. Chem. Soc. q8, 190 (1966).

/ \--ty ^---- \
C. F. Poranski W. B. Moniz

U. S. NAVAL RESEARCH LABORATORY

WASHINGTON, D. C. 2O39O
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66 Saarbrü&en 15, den Febnrary 9 t L966lnstitut für organische Chemie

der Universität des Saarlandes

Saarbrücken 1)
GernanY

Tclelon 21351

Dr. Berrnard, I,. ShaPiro
Associate Professor of ChenistrY
Illinois Institute of lechnologY
lechnologY Center
Chicago/Ittinois 5o516

Dear Dr. ShaPirot

For a study of the theruodynanical data of the keto-enol-

equilibriun in cyclic systeus we chose cyclohexane-(f'3)-
aioo"(r), cycroundeeane- (t,3)-dione (rr) anct cyeloclodecane-

(;*rt)-dlone(fff )t,2). Ihese conpounds represent two extrene

caseg: I is a rttrang-flxeclrr 1r ]-tllketone ) t+ I which cannot

form a cis-enol-chelate at all; II and III are ring systems

which are just l*Ise enough to ad,opt a cis-enol-chelat-
stnrcture againl '2) . For this reason one wouLd' expect quite

interestlng results for the AH-, 4 S- ancl 4 G-values of

this comPountle.

0
ll tl1

B\
s-
, HO
I

) tlll il|
0

0

tt(

lhe Nl{R-sPectra of I, I
signals (tenp.: 37o, 1o

o o u o.r,ro

I and III exhiblt the following
?6 solutl-ong in DCCI'r) :

Irl !16

I) at 2.Ot ppn a broad uiultiptet and a trlplet at 2'4l. pBts'

thesesignalsarecausetlbytheC-5-resp',thef'f-andthe
tl 6'-r"otorr". The /-cH2-protons give a singulet at t'4, ppn

resultlng fron the dlketone-systen'
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ID shows at 1.77 ppn and L.67 ppm the signals d.ue to the
C-5- up to the C-11-protons. At 2.48 ppn the signals
caused by the !e, f,, antt t, f'-p"otons and at 3 r5g ppn the
'U -CHr-slngulet of the ctlketo-compound. are observecl.

Ihe triplet at 2,14 ppn and the singulet at 5n72 ppn

are due to the enol. The enol 0-H-signal ls oberservable
in high concentratlons only (>o % sol.. in CCIO: 14.60 ppn).

The deternlnation of the concentratlon of the enol in the
equilibrium mixture of I, II and III (I: 0.891, II t O.552,
III: 0.rI molar sol.) was carried out by integration of
the (-CH2- and the =C-H-signals. lo such integration
values were measured and fron the average value the
percentage of enol was calculated.. These d.ata gave the
equilibrium constant K'/X(E = eno1, K = dlketone) and

with Knlf th" figures o'f AH and, 4 S were graphically
deternined. The 4G-value can be obtained forn the equation:

AG= -RTLnK=4H-TlS (1)

Tab. Iz,4H-,
diones

A S- and 
^a 

G-values of the cycloalkane- (t rl) -

Table l- shows the detailed values of 4H' aS anil AG.

A e is equivalent to the cLaesical I'tendency of eno.Ilsationfl
The nore negatlve4G i"/, the larger ls the concentratlon
of enoL ln the equllibriun rnixture. I has a 4 G-val-ue of
= I.6 kca]./mol-e resultlng fron the large enoJ-isatlon
(- 9o % ot enol). Thls negative 4G is d.ue to the fornation
of strong internolecular hyclrogen-boncls producing thus
Ittrans-antitr chelatlng. In II and nore pronouncedly in III
an intramolecu'lar ncis-syntt chelate-ring is possible. But

thls systen 1s l-ess favorable because of conl'ormational
eff ects. Thig is the reason too for the Iow 4,G = w 0 in
lffi III.

br6)
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Tab. 1: AH-, / S- and 4 G-Values ot I, II and' IIIa)

tliketone

I
II
III

ÄH
(kcal )

3 '7,t')5

AS
(cal/o)

7

1

0.9

T4 S

(xcar )

2.12
0.72
o.26

/ eb)
( kcal )

r.5
1.5
o.2o'5 z

2)

a) temperature range for z-H, "1S and 4G:
b) values basecl on T = 29o.5o K

form T = Z5oo to '53oo K

References

r) B.Eistert ancl K. Sehagl<, Tetrahedron letters (I,ondon) g, +29(1954)

K. Schank B.Eistert ano J . FeLznann , Chem.3er. (in Print).
5) B . Eistert q,nd W.Reiss, Chem.Ber. 87, g2, 1o8 (rgr+).

Chem.Ber. fl, L5r3 Qgr4).B.Eistert,
G . Brieeleb

E.Merkel ond W.Relss t

5) , W.Strohmeier qnd !@i' Ztschr. f .E-Lektrochernie 56

3,24O (tg>z).
6) G.BrieEleb ond W. Strohmeier Angew. chenie $, 4o9 (Jg>z) ,

Sincerely Yours

4)

Dr.

r'\ ('

,16'''''r
Heinz Dürr)

$',rttrt
(Pror. Dr. ernil Eistert)
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Blnüloil lnslilule ol lechnology
mm10n0 t
Principal E G EDWARDS phD BSc FRIC Bradford 29567

DEPARTMENT OF CHEMICAL TECHNOLOGY
Professor R L Eltiott BSc phD FRtC FTI FSDC

ow/yn 10th Febnrary, 1966.

Professor B. L. Shapiro,
Departnent of Cheristry,
ILllnoig Institute of Technology,
Chicago,
Illinois 50616,
.@,.

Dear Professor Shapiro,

Thank you for copies of the I.I.T. N.-M.-R. Newsletter.

short course: INTERPRETI,TION 0F HrGH-RESO.LUTION N.-M.-R. spECTRA

We should, Ltke to annource that our next course on the interpretatj.on
of high-resolution nuclear nagnetic resonance spectra wlll take pirce froi
Ilth to lJth IIay, L966.

The accent will be on proton spectra from organic conpound.s. The
Iectures, each of which rill be followed by a question aati discusslon
period' w"111 lnclude the topics of double resonance and the calculation of
spectra. There will also be two sessions during cldeh partlcipants will
attenpt to solve spectra under the gultlaace of tutors drawn fron the speakers
and. the underslgned.. It is hoped to nake sone division between participants
harj-ng sone üad, negligible lnterpretetion experlence.

PROCRN{ME

WEDNESDAI lIfH }1AI

Introduction to N.l'I.R. Spectra

Qualltative Interpretation of
N.M.R. Spectra

Dr. D. W. Jones (Bradford. Institute
of Technology)

Dr. P. R. Brook (University of Leeds)

/ cont,



tEURSDAI 121H tlAI

Anal.yste of Spectra I

Spectra Interpretation
Session I.
Cheuical Applicatiols of
Double Resonance

Spectra Interpretation
Sessiorr II
FRIDAY 13TH I,IAY

Analysis of Spectra II

Analytical Applications of
li.il.R.

K D ß"J6
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Dr. J. W. hsley (University of Durhan)

Dr. R. K. llarrls (Un:iversity of East Angl-ia)

Dr. J. ri. Ensley (University of Durhan)

Dr. A. Mathias (t.c.l. ttd.' Dyestuffs
Division)

2

Resistr@

The course fee is f5, includ,ing tea and coffee but not lunches; intending
registrants should apply to the Registrar, Bradford Institute of Technology,
lräaforO J, Eng1and. There are no arxangenents for residential accouujrodation,
but e hotelsr list raay be requested. Meetings will be heLd in lecture
theatres I'i1 and N4 on floor N of the tall naiu building.

A reglstration for"n is enclosed.

,

)

i)c, \ '24t+

K. D. Bartle D. Jones J. E. Pearson

NEGISTNATION FORM

Short Course on Interpretati.on of Eigh-resolution l'I.l'1.R. Spectra.
'liednesday, llth Iviay - Frlday, lJth May' 1966.

NAliE. . ... . .. ... . ....... .. . ....... .. ...... ...... . . .... .. . .. .. . . . . ... .. ..
(last) (rirst)

llAItlE 0F 0RGAI'IISATION............................... '..................

POSIfIOli I'l 0RGANISATIOII.. .. r... ' ... .. o.... ... . . ... . . ....... .. .... ... .

A0ADnJIIC/PROFESJI0NAI qUÄLIFICÄTI0]iS.. ,..............,................

ADDRESS FOR CORRESPONDEI{CE............................................

Previous experience of I,1.i,1.R. Spectra: ttone/sJ.ight/Appreciable.

This forn, should be conpleted and sent, together with fee of €5,
to fhe Registrar, Bradford Instltute of Technology, Sradford, 7. EagJ.and,.
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pniftersitg of $utre panre
Golhge of ;$cience

$otre pame, prriiana 46556

pepartment of Glemiatrg February I2, 1966

Professor B. L. Shapiro
Departrnent of Chernistry
Illinois Institute of Technology
Chicago, Illinois 60616

Re: Effect of t-Butyl Substituent on Proton and Fluorine Resonance in
Substituted Cyclohexarie s

Dear Barry:

We were pleased to be put on the rnailing list of the IIT-NMR Newsletter
and have read the first two issues we received with great interest. Since
Anteunis and. Tavernier (No. 87, p. Z7) ref.erred to sorne of our results
on gerninally disubstituted cyclohexanes, I felt your readers would be
interested in the NMR spectra of rnixtures of cyclohexanone dirnethyl ketal
(I) and 3-t-butylcyclohexanone dirnethyl ketal (II) (Fig. t) and I and
4t-butylcyclohexanone dirnethyl ketal (III) (Fig. Z). The averaged signal
of the rnethoxy rnethyl groups in J does not fall rnidway between the signals
fsr the axial and equatorial rnethoxyls in II but it does fall rnidway between
these two signals in III. Since the spectra recorded are those of rnixtures
(I + II and I + III, CCI4 solvent, shifts in c. ls. at 60 rnc. /s. frorn TMS),
d.ifferences in rnagnetic susceptibility cannot corne into play and Fig. I
would therefore seern to indicate that a 3-t-butyl group has a differential
effect on the chernical shifts of axial and equatorial rnethoxyls. The
tentative conclusion frorn Fig. Z that a 4-t-butyl substituent has no such
differential effect is less secure: the experirnent would not reveal an
effect of the 4-t-butyl substituent on the rnethoxyl shift which would rnove
the axial and.equatorial signals equally in opposite directions. Moreover,
the lirnit of perception is probably to' os c' I s' which could cover up a
5To-ef.f.ect on shift frorn the rnidpoint, since the total shift is only 1.0 c. /s.
Other experirnents in our laboratory which will be published soon in full
suggest, however, that a 4-t-butyl substituent does, in fact, have little
influence on proton shifts at C1 in cyclohexane.

As shown in Figs. 3 and 4, the situation is entirely different in
resonance. Fig. 3 refers to the Fl9 spectrurn of rnixtures of

F19

I, I -difluorocyclohexane (IV) and 4-t-butyl-1, I -difluorocyclohexane (V)
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Professor B. L.
Page Z

ELE:pa

Shapiro February 12, 1966

(which both we and J. D. Roberts and coworkers have succeeded in

synthesizirg). Fig. 4 refers to the F19 spectrurn of a rnixture of IV and

ai-U,,tyt-t, t-ainiorocyclohexane (VI). (Both spectra were recorded at

56.4 rnc. ls. in CC14 with internal side-bands, shifts are in c' /s" and

the relatively smatti+l splittings are not indicated. ) Clearly the ll-butyl
substituent produceb a large differential shift of axial and equatorial

fluorine (over 100 c. /s. from the average position) and the direction of

this differential shift is oPposite in conforrnationally analogous 3- and

4-t-butyl isorners. At the mornent we are p:uzzled as to the source of so

large a shift and we would be anxious to have suggestions frorn readers of

the Newsletter ?g to its possible origin. That the shift is quite real is

confirrned by ft9 .n.t"rr-t.ttents on cyclohexyl fluoride and cis- and

trans -4-t-butylcyclohexyl fluoride soon to be published'

Sincerely yours,

Ernest L. Eliel
(with R. J. L. Martin)
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UNiVERSIDADE DE COIMBRA

tl'C0RATÖRi0 QUiMrC0 DA FACULDADE DE C:ai;U iS

äor v-:na -- p"RTUGr, L -- TELEF. zza26

Professor B. lo ShaPiro

Department of Chemi strY
Il I inoi s Inct,it,ut,e of Teehnol ouY

Chi ca-or Tl I inr"i s

IJ, S. A.

T)ear Drof eqsor St'aniror

thl4 Fehrrrar]'r 19'66

2J0n ,
3 4
J J and indrrctive nnd hyperconjugetivr'

HH HI',IIH

effect s.

2J
HH

(.1. cheno phys, g , 1339 (tg6f )) nf srrhst'if,upnt eff ectq ou the spin cotr-

pling consf,anf, between gem'innl nrotons, from n sljqhtly djfferent point'

of vjewo

Havinq ohteined a,n exnression for the mutuc'l lolarizn,hility of

t,he hydrogen at,on"s of tvo CII hon{s in terms nf the v&riorrs + reson&nee in-

tesrals Ieading t,o f-"f ect,ron delocal izn.tion (Mr"rrr:el't nnd Gil, Theoret.

Ch jm. Äct,a, i., u,pf,e*r : see a,l sr)rp6irl e and Sant,'.vr Mo1 . Phys. 9 ,3f t (t SOS),

we usert the ßnme apprnach in f,he calculetion of T. (i... Tnn\,o"'5ltz
the follovino syst'ems:

zv_ _ _.

---2U,-
- --2vr_
--.au_-
G - -- - -

(n) (r)

23 2'P

{l
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where the a.tomjc orbita.l.s f anct p.ate eonsjdered, altemnf ivelyrvn.cr.nt

7frrr, is calr:rrlatpd b;r nn,lrinr" trse of t,trp retationshj lVl^r= a'f/,'ra*,and

t,hn t
spt

nt,

filled.

Case

For cn se

of those

(A), -g_:ta.!anb_

(r ) 1l
"l

is, hesides intrr.drreino the dplneaJiza.f,inn f.erms R.rSrTrltrV into a

of loeAljZed moleerrla.r orhit,nls; wc eloo incll'flp smnll norf.rrpl6*,j6r.,*

"p 
a^ {,hc cnrrlornh intep.ra.ls of S., nnd S, i TS,Sz'is then siven bw

the eoefficiont, of Dt D2 tn thp ncrt,rrrhnt.i nn porrqnsi on nf t,hp f otat pl ant,ro-

ni n oneror'' Tl nf t,ho s'rs*o1n" Thi q i s ohtainod hv f irst dinryOnal iTjnc +,!rc
wil4-

seerrl ar rnnt,ri=YD, +l)o=l1, an.l f,hon i.nf v'orlrrnirf Ft nnd I)o qn'l lcinc ganard-nr-

.ler portrr-bA+ i on t,henrV tr- C.r,-al pa4a f,hc nort,lr-lyp+ i.r Of *\p pnoro'w t,hnf.

i q f. . 1-olnrti onal to D., Ttr. The di p+nhr. l i zc.t.i on 4a.n |ra s,r-'cntnnl i ehorl lrrz

nn I'i 46. rrso of . the I oCa ! rymmet,rw ^n t,he CHO ,.r'61tn on.l 'nnlri ng the Sim11l i-

fying assumpt,ions S=T and U-V. In t,hese circrrn*ta.nces &nd &ssumino al I

corrl onrb integral s eqrral , 'vs 11et, f s1

I

F3-,2 (r'-tt ) + uPr g.- rhTr
24

I +

tr
n filled 2

(p) I
F-

(n2-ra )
8

r.re (R-T')
tr-

(B)rtf," f irst f,erms are the sanre and the

&bove.

7r +i

"l *2

-4p terms are syrurnetric

These expressions a.re in aq-reement, vi.t,h the

ancl Bot,hner-ry (T and R Rre nesatire trrra.ntities). The

concJ usi ons

second term

of Pople

in (z)

does notis on'l y a. correction to t,he valrre for an iisolatedrt CH, ftrorrn and

relIect eny t,rensfer of electrons.

3 4J u,nd ,I
tiH

In the NMR Nevslglf,sr no. 8I we renorted sorne il10 calculations
of prot,on couplinp constant,s in benzene 6pi lryridine"'l'he aqreement wjt,h

flfl



exferirnent wa,s 's,rrpri singly 9oo6, but, no insight, wns gained on t'he rofrthsrr

throrrgh whjch the vnrisr-rs gorrpl tnn" 6scrrf I nor on the effcet' of renla'cing

a CH group in benzene by o N nt,om to tTjve pyridine. Using tbe ßR'me set' of

naranneterr qe heve perfomed similar calculat,io's on benzene-like molecu-

les vith *r,= oN u,nn/or Fcrc2 - PcN , and on ryrirline '"it'h ou = t,

and pa" - Fctcg r or nNf ^c, 
and pa* = Fctca r or dN=*cr

. nn-,a- t
an.l FC" I PCf CZ , n jminr. at j sol ot jng t'he vrr'ri 611s sf f oct';s' ( In, prlncill e'

i+-, shorrld be possible to do a st,urty of induetive and hypereonjrrgative

effects, at leost .'r' 3J"" where t'he mechnnism of co'tpl i'g ilfl-"1 Un:*n:,

a'l ong .l jncs cimilar to lln*" t.," 2..I"rr).Tboqe affonts nre: A-'', rlrre t'o the

nrAsAncq af t,he lone-pairrncf'ea'l of t'he fl,]r Uona i. A tthe contr^ihrrtinn

nri qins'' frnr,. ouf *,; nnd At' t,he cnntribrrtion d'te tn PC* / Qrlc, ,

They ar-e given t'eto;ttor .trl**ru J,rnoä 
&f,*u
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Pyr" idine lcalc )-Flenzene

Jo.-.',o.o. 1io" - l.? -0:7 -1 '6

Joß....... - 1.5 -O"2 -O'7

-3,5

-2.4

-2. 9

-'l .8

e.l" s..

e. r. s.

Tt, ;s forrntl that
neolrs:han-e of

tretveen aLP' 
*

end AoLt'' ft

2

3 for .Trr and

3 f or ,Jo, an4.

A* and

and

A(t

Fr.
(r o.

(+r)"

ean he a.d"lert t,o rs-r6d11xs d1'ß (sirn"'rta-

) aln,t,st evactlt', htrt tlifferencos 4cctrr*c,
b,4

A'+ A +o,6 f or ,IoO) ancl trPtween

o. o fo- .r*u),,

ürct*Of f u

n nrl
l,l" A rs

+

Tho conrperatiwely sntn.I I ssnsif irrit1r nt J2, and 'ToO f n oC, o'tttt

the I6-g-'e erf'ec{. of f,hp lone lair ir tho posit'ion I &ro consiqtent' v'i+'h

tho observed inr'.reases in,fr, anrl .TrO nf nzjnes whon tbe nitrogen lon'e

.,rair becom"* inr,6lverl in a honrl t P,9.. on prot'onpf inn (Polter. ond Sernple'
ß

cl,pm, Iy,. l?66r (toOn\), a] tlroup'h chanqes in 4'-and in +he 'toleculn'r

qeometrrr mny al qo tre j nrnorlnnt

Yor.rrs s'i-eerelYr

(Vi ct,or \4. S. Gil )
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U niversity
of Strathclyde

Professor: Patdck D. Ritchie
Professor: Peter L. Pauson

Professor : Manfred Gordon
Professor: D. W. A. Sharp

Department of Pure and Applied Chemistry

Thomas Graham Building,
Cathedral Street, Glasgow, C.1 Tel: Bell 4400

15th February, L966

Associate Professor Bernard L. Shapiro,
Department of Chemistry,
Illinois Institute of Ctremistry,
Technology Center,
Ch.icago Tllinois 6O6L6,
U. S .Ä'.

Dear Barry,
I

In an earlier letter we mentioned the proton spectra of
some dif luoroboron chelates (f). We have also run ttre f luorine
spectra (at 37.64 Nlc/s) "f these compounds and we think that
ttre r:esults are worthy of comment. All the compounds show two
sharp lines in tLre fluorine spectrum separated by an average
value of 2.3 c/s or 0.06 p.p.m. and we ascribe this phenomenon
to a 109-113 isotope shift. Ttre relative intensities of the
lines are consistent with this interpretation, t}.e low field
line being less intense tlran the high field line. This
phenomenon i.s not nerF, but these compounds give perhaps the
best example so far of ttre predicted effects . No evidence of
fluorine-boron spin-spin coupling was found and we could attribute
this to e.ither of two extreme situations: (a) a very unsymmetrical
electronic environment around the.boron atom, causing the quadrupole
,"ffrtlor, of the boron spins to be very fast (not inconceivable in
vieri of the high dipole momentsl), or (u) u very svmmetrical
situation around ttre boron ato.m allowing little relaxation of the
boron spins, in this case the boron-flrrorine coupling constant
would need to be very small. Of these I4Ie felt that (t) hlas the
most likeljr and we were able to conform this through the courtesy
of Dr. Michael Green of Perkin-Elmer Ltd., Beaconsfield' wtro
kindly ran llB spectra of (.f, R = Rt = Me; l, R = Me, Rr - Ph;
I, R = R' = ph) at L9.3 Mg/". All of these had relatively sharp
resonance lines, that of (f, R =.Rt = Me) havtng a width at half
treight of 9.6 c/s compared with that of the aq. NlI4BF4 reference
t-inä (Z .Z c/ s) . The Lhemica 1 shif t s (rela tive to a q. NH4 BFa ) were
between -2.L and-3 p.p.m.
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An extension of ttris work in which p-diketones hlere reacted
with pFs inste.ad of BFs -has *i.r.t ,-.t a series of comporrnds (ff).
One of these (ft, R = ät = tvte) trad a fluorine spectrum consisting
of 24 ctearly resolved lines (2p non-combinati-on lines are
expected for the LzBzX spectrum) and a proton spectrum wittr
meitryt ana t para't tyä"oe.tt resonances in the expected positions '
Ttre Darameters for CDCI' solution are:- .CgL doublet at f 7'68,
trr'2"/"; 'para-E'?,3.86.0 Fu* + 53..s; 0 F.n * 73'4'.

"""tr*l t 828 c/si Jpr(.q; :-z+o c/s; lJr,t"".lF("q.)l la'' "/''
Ttrere was no coupl-ing of tl-e f luorines to any of the protons.

Peter Bladon

/'.Aw

Norman Brotm

6ar*-'

Re erences

1. IITNMRN, .No. 70 P.3O

2. J. Bacon, R. J. Gillespie, and J' W' Qrrail'

Canad.,J. Ctrem. , 4L, 3Ci63 $S$)

3. J. V. D. Tiers, J. Inorg. Nucl ar Chem. , E, 353 Gget) .
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I{OOKEFI CI{ E 1VI ICAI- COFTPOFTATIOI\T

Dr. B. L. ShaPiro
Department of ChernistrY
I 1 I i noi s Ins ti tute of Technol ogY
Chicago 16, Il linois

Niagdra Fqlls, NewYork t43oa

February 15, 1966

initial comment in order to

d-
Kans ki

Dear Dr. Shapi ro:
I OO MODIFI ON FOR A MOUSE

I would like to submit the following as an

recei ve your I IT newsl etters .

We have now been running our HA 100 since June and have had fairly good

luck with jt. In order to extend its usefulness to our specific applica-
tions, we have bujlt a little M0uSE, a la Robertson, using relays rather
than iubes and have used the same circuit for event-marking on our slave

G-14 recorder. The accompaning diagram js self-explanatory. In order to
utilize the MOUSE as MoUSE rrgrr (see Robertson), a 0.01 frequency resPonse

has been added to our filter network.

Along with hydrogen and fluorine, a great deal of our work concerns phos-

pf.t"iü=. I wäul d"greatl y appreci ate heari ng any comments on methods of
äut"rrinr'ng P cheäical !t'littt wi th a precision. of t0.01 PPM. At present,
we use " rLries of nine internal standards each containing a known P-H

;; pi-.;rpling. This obviates the need for modulation. I would also like
to rece.ive any comments on shifts due to amplitude modulation (see Tiers).

Yours trul Y,

Q',''.,r*"b' "'Üit'"
/"^"t G. colson

/),{-
Eugene

L

HOOKER
FL A St tCS

:mea
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?rofessor B. l. $hapiro
Department of Chenistry
Il11nois Instltute of Technology
Chicago, Illinois 60616

Re Accident

References:

2

?

4

m t- ds ectr of I 1

Dear Professor Shapiro:

Some years ago it was noticedl that the P.l!i.R. spectrum
of vinyltrichloro6ilane consists onfy of one line (ne8;lecting
satellltes), aLl the three vinyllc protons having the saltle
chemicaL shlfts. later we observed the same behaviour of
protons in tris (trimethylsiloxy) vinylsil-ane and tri(t-
Luloxy) viny1silanez. The spectrum of triethoxy vinylsilane
vrhiLe- reporleds as sinilarly collapsed into a slr?gle line in
vinylic iegion, shows at 60-llcrls some structure (see the
sp"ät"u* i; 4.' This spectrum is probably_ analysable at 1O0
Yte/s with the help of our prevlous resutsl ot methylethoxy-
vlirylsilanes and of reeent work of Bishops.

Recently, b€fore leaving Harvard, I had-an oppor!91+-!y.
to measure tLä spectrurn of vinylsilane itsel-f ( CHr = CHSiHs )
an.1, surprislnglyr. 1t is also very strongly coupled so that
it iives at 60-Mö/s only one broadened slgnal of vinylic
prolons and a d.oublet of Si-H protons. Isn't it strange so
äany accidentally simple spectra among closely related, com-
pouno s?

Sinceretry yourst

I ?'/'rtn(
,1 Schraml

I Hobgoo,l, R. T. ; Goldstein, J. F. ; Reddyr G. S. ;
J. örter. Phys. &, 2038, (tgot).
Schraml, J. i Chvalovslfyr .V.; Co11. C;'ech. Chen.
Comm., in press (fgO6)r (or the same authors in
one oi f go4 lssues of IITNIIR-N).
Razuvaev, G. A.; Jegorodkin, A. N.; Chidekel, l{. L.;
Ivli.ronov, V. F. 1-Llv. Akgd. nauk SSSRr old. chlmrDa.u'il
1964, 928.
Bhacöa, N. S.; Johnson, L. F.; Shool-eryr- J. lq.;.
N. M. R. Spectra Catalog, Spectrun No. 2I9, Variart
Associates, Palo Alto', L962.
ni"ttop, E.'0.; Iviol. Püys. f9, 49 (rgos) rF
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UNIVERSITY OF CALIFORNIA

LAWRENCE NADIATION L/\IORATORY
EBRRELEY, CALIFORNIA 9I?IIO

February 15, 1966

Professor B. L, ShaPiro
Departnent of Grenistry
Illinois Tnstitute of Teciurology
Chicago, Illinois 6061b

Dear Professor Shapiro :
z1

i ;"Hil: "tr''i: 3:ilä'f fi ,"' J:'i'äffi il.i 3l

The advent of PlOo provi<les a P31 sanple suitable for field-
fr.equency locking by'täe cotrventional sideband techniques. Such
stabilization is, of course, a nlerequisite for successful contin-
uous averaging. iürile awaiting our sanmles of P4Og we clecided to
construct an inte44al lock s)'stcm b,'- locking on protons at 60 mcs
rvhile obserwing P5r at 24.3 mcs. Unless one errrloys a :Frequency
synthesizer, rviiich will naintain tjre exact II/P irequencv ratio,
this schere senres prirnarily to conpensate for slow drifts in the
field. These clrifts are the most troublesone sources of "horizon-
talf' noise, as tirey preclucle the long-tern reSlistration of high
resolution spectra. Tire usual crystal oscillators in the RF units
have sufficient stability, both short and long tem, to satisfy
all llut the most exactilrg requirenents.

To satis F.y tiru' recluirements for double or sinultaneous resorl-
ance, we resorted to double tuning of both the transnitter arrd
receiver coils of tne V-4300 probe. For convenience I\Ie use the
25 mcs receiver insert in tire 60 mcs probe rvith'the circuitry given in
Figure l. Ihc comoination L1C1C2C3 resonate about 28 mcs rvhile
L2CaCq are resonant aDout 55 nics. ',.tlhen counled toqether, the
oüeialt circuit resoitates at 24.5 and 60 mcs. ltlith'care in the
selection of thc circuit parar,eters, v€ry qoocl nroton sigprals are
obtained rvhile sacrificiir.g only about 10 percent of thc nltosphonrs
signal. The transnritter circuitry is much less critical, as there
is almost always ail cxcess of power availabrle for observation.
The cornbination L3C6C7 is alread,v contained in tl-re (r0 mcs probe.
L4Cg are in parallel resotrance at 60 mcs, ild nrevent tire 60 mcs
pdrvör from leaking outl tirel' are permanentlf installeil in the nrobe
body. At the lower frequency, L4 and L3 are in series, ild are in
turn shr.nrt resonateci b1' CgCtO. This latter arrangement is quite
standarcl for introducing rDower for hetronuclear decoupling.

For an arbitrary pair of crystals in the two RF oscillators,
there is little probauility tirat the,ratio of frequencies will be
correct to sinultaiteously resonatc ilr artd DJr, so thap rather high
rnodulation frequencies may be required to achieve simultaneous re-
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sonance. rn our particular case, for 2 Kcs phosphonrs siclebands,
11 Kcs proton sidebands were required. The heaw aluninun body of
the V4300-probe clearly precludes field moclulatibn at this frequencv,
so we employed tire pnase nodulation capabilities of tire RF units.
This approach is satisfactory except for the fact that an intolerable
anount of amplitude nodufation accompanies the phase modrrlationr r€-
sulting in * audio .sigral large enough to totally mask tl're NilR'si5ylal.
ife have incorporateci an automatic gain control into both p.F writs
whidr reduces the incidental A'i to tolerable levels. The circuit for
this modificationr.rvrric.r.iuas dcveloped by Bob Acker, is shown in
Figure 2. itli-th üris mociification it may be rrossibrö, in many in-
stances, to forego field modulation in favor of phase mociuletion.
This will lrave tire rewartl tirat it is sirqrler to raaintain a constant
nodulation index for frcquency swept soectra with phase modulation
than wl^ren field nocitrlatiol is emplbyecl.

Ihe u-mocle iracldles are soinehthat frccr.uen .v clenendent so that it
is not possible to simultaneously balance tl're probe to zemt leakage
at both frequetrcies. iVe irave foturii it best to onerate rr'ith the böst
balance at 25 mcs and reduce tire 60 mcs receiver'gain sufficientlv
so that the lealiage is not excessive.

lire lrave in tire works srJmc ficld eFfect transistor nreanmlifiers
which look nronising, and rv;ren evaluation is connlete tire results
rvill be connnunicatcd- ecumenically.

-?-

Sincerely yours,

"(/ (

Melvin P. Klein
Jonald l4relps

!trK:el



200 pF

c1 5c

4
CzL

7.45 pF C? NFz0

.Pre-i\npI

I.,

ca 4.3 nc

8g-4?'

RECI]iVER COIL

TII,\\SUITTEIT COIL,

C7

6-L/4 nc

iN9:4

\StR DoIJBLE RESo.\,\\C8 Pi{OtrE SOIE\I\TIC

0.9 uh

L+ 0.5 uh

180 pF

cro

C nnut

c11

Fi;';re 1

iri3i,re 2

5to33uh
(chosen to resonatc

at fo)

AGC
"Circuitry

3- 2pF

L1
60 nc
Pre-Anp

30 pF

0.25 uh

I
I

"j,<>,:-=rt<2,::2
tn-
l;-q

i

I

I

I
I

"3

7-1 )
pF 24i3 nc

pF

.01

v102
12ALJ6

L2-L/1nc

6?, K

5 K

51 
^

v103
LZBY7

+18

2.5K

q
)c

.001

1N914
.001

v103H
.0cL 8V

Zcner

0fr,h+
5 N .0q.5

or .01

1

60 mc

t

Cg 5nF7-
C4

7-4.5 pF

+300

2N657

2 ltlatt -r.01
rh

.0

il



B9-48

PEF|KIN-ELMEl=l THE PERKIN-ELMER CORPORATION

NORWALK. CONNECTICUT 06852

TELEPHON E : (203) 847 -0411

CABLE: PECO-NORWALK

February L4, L966

Dr. B. L. Shapiro
Department of Chemistry
Illinois Institute of Technologz
Technology Center
Chicago, I1..linois 60616

Subject: Extended Sweep Range of Perkin-Ekner Model R-10

Dear Barry:

Thank you for your dues notice. I spent some time at our laboratory
in the U.Ko ä few months ago and have just gotten around to sorting things
out.

One of the things we did recently in our efforts to improve Itother
nucleusrr capability was to extend the sweep range of the R-10. It is
nov/ possible to produce a single, continuous calibrated spectrum of
200 ppm width as shown on the enclosed phosphorous spectrum.

Sincerely,

,Y>
Paul- A. trauss

PAS: mjd
Enclosure
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MnLLoN IwsrrurrE
44oo Frrrrr AwENrtE

Prtrssuncu, PA.. 15P13

February L1, L966

Professor B. L. ShaPiro
Department of ChemistrY
Il-linols Institute of Technology
Chicago, Illlnois 60616

The Shiel-d lne Effect of the Cvclopropane Ring

Dear Barry:

Recently Torl and Kitahonokl reported on the shift differences

between protons in several tricycLo-[3.2.2.02'41r,orr"rr"(t) derivatives and

corresponding protons in the analogous bicyclo-[2.2.21octane(II) compounds.

6 5

(r) (II)

These shift differences were roughly correlated with carbon-carbon anisot-

ropy effects in the cycLopropane ring assuming that carbon-hydrogen anisot-

ropy effects nere negl-igible. These authors found it necessary to use a

hlgh value for the C-C bond anisotroPy (-2O x |O-3O "t3/*o1""u1e) 
as com-

pared with the ordinary vaLue (-5.5 * 10-30 "t3/*o1""u1e)'
lJe felt that these shift differences might equally well correlate

with the "ring current'r model.2

I^Iith the heLp of Mr. Frederick M. Jones III of the University of

Pittsburgh, we \,rrote a Program to evaluate the shlft induced byrrring

current,, using our prevlousLy reported data on cycloprop^n .2'3

1

8

t
7
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IvIpr,rot flYsrrruln

Professor B. L. ShaPiro 2- February 9, L966

The results of our calcul-ations, as well as those reported by

Tori and Kitahonoki are shown in TabLe I'
ExceptforthecalculationsontheHrrHrProtonsrourresults

are in fairly good agreement with those of Tori and Kitahonoki' However'

the observed shift values are not consistently predicted in aLL Lnstances

by either of the t$ro calcuLations

An examination of Dreiding modeLs of (r) and (rr) indicates that

the Hr, H, protons are quite f.ikel.y to displ'ay large shift changes due to

C.Hanisotropyeffectswhichchangewithmoleculargeometry.Ittherefore.
seems clear that neglect of c-H anisotropy effects is an oversimpli'fication'

The rrring currenttr modeL, which works weLl for cyclopropane
*

itself,givesreasonablygoodpredictionsinthesepol-ycyclicsystems,
when applied to protons that are far enough removed from the cyclopropane

ring so that C-H anisotropy effects are relatlvely smaLl

The anisotropy .odell does not fit the observed data for

cyclopropane.

1K. Tori and K. Kitahonoki, J. Am. Chem. Soc., fl, 386 (1965) '

ibid. , 86, 1870 (1964).J. Burke and P. C. Lauterbur,2r.

3Th" method.of Johnson and Bovey was used to make the ring

current caLcu1atio,,".4
4c,.". Johnson, Jr., and F' A' Bovey' J' chem' ?hys " 2' LoL2

(1es8).

SincerelY,

J J. Burke

JJB:mLr

Enclosure

FEütOI^l
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(nl snir
nane - H

t in Tricycl-o[ 3.2.2.O2'4]
1 shif t in bicvclol2.2.O1

no-
taneoc )

Tricyclo[ 3.2.2.
ComPounds

o2'4lnonane
Protons Observed

(ppm)
Ring Current Ref. 1

H3CO2C

H3CO2C 'H5
,Hg

Itl
He

-0.30
-o.11

-0. 08

-0.19

-0.36
-o.14

Ercorc
H3CO2C

Hr.' E5

H6t H7

H8'H9

'o,23

+o.46

-0. 09

-0. 06

+0.34

-0.19

-o.28

+0.35

'0.14

oc
o H1'H5

Hg, Hg

-o.37

-0.17

-o.08

-0.19

-o.36
-o.\4oc

o -OCtoc Hl'
H6'

H8'

-o.23

+o.43

-o.14

-0. 06

+o.34

-0.19

-o.28

+0.35

-o.1-4

H

H
5

7

H-)

Hg

H3CO2C

c02cH3
-o.37

-0. 06

-o.15

+0.5L

+0.50

-0. 03

-o.14

-0. 08

+0. 08

-0.1-9

+o.34

+0.34
l+o. o8

-0.19

-o.36

+o. 05

-0. L4

+0.35

+0.35

+0. 08

-0.1-4

Ht

lI8

Hg

t

He

H
7

HI
H9

H3C02C

c02cll3
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Methyl Oleate Monohvdrooeroxid'e

We have recently had occesion to look at the ]rlfulR of the

monohyd.roperoxid.e prodriceö by chlorophyll-eatelyseo' oxldation of

. Our results indicate the followlng Dart'ial

strueture to be present. The parameters a rtached are those which

we have ded.uceÖ from single anÖ double resonance spectra, followed'

by the use of IAOCOON II, perts I and II '

A

\

-C n:'

ooH
l.{
C.n -(i-t 

-
/l

c

?
c

t
5

('
ö

5 
" 

L.44

eps
j 6.25

1 Lj.5g

I B.o4

; o.96

; 1.f?

Colworth House,
Sharnbrook r

Bed.f ord. :'
England.

p.pm

2 .10a

b ,.60

c 5.tO

- 4.11o

bc

Jcd.

Jab

.T'ac

bd

J

J

FiSure I shows the single and double resonance spectrs

obteined using our p-E R-10 and. both fleld (H) end frequency (\))

sweep f or the spln-d.ecoupling exper'lments. The le tters A-D

indicete whrlch ebsorptioris are being decoupleÖ. The second

flgure shows the Ilt obtained between the experimental oleflnlc

band.s and the theoretlca]- ealculeted uSlng the above parameters.

C

\/

G . E.HALI

"' ,'. /lri(
D. G.ROBERTS

9 B'l*15
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COMPAR ISON OF THF EX PER I MENTA L ( a )

AND THE THEORETICAL ( b) SPECTRA FOR THE
OLEFINIC REGION OF MET|IYL OLEATE MONO-
HYDROPEROXIDE (For parameters see, lext\.
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TST|TVTO Dl CHIMICA INDUSTRIALE

DEt POLITECNICO
PIAiZA IEONARDO DA VINCI, 32 . MIIANO

MII.ANO Februa
TITEF.

F2.125 - 2r2.t26
292.105 - 106.107

Ass. Prof. Bernard L. ShaPiro
Departrnent of ChernistrY,
Illinois Institute of TechnologY,
Chicaso Illinois 60616, u.s.A

Dear Professor ShaPiro,

We hope that you can adrnit us in your rnailing
list. on this purpose, we send you the following short letter.

Rins Inverslon 1n T etrahvdropvrane

we have used NMR technique for the study of the con-
forrnation of tetrahYdroPYrane.
The NMR spectrum obtained at roorn ternperature in l/o solu'
tion of CS^ with a Varian HA-100 spectrorneter shows two bands

with compi"* sttocture centered at about 1.5 and 3.5 pprn. The

intensities are 6 and 4 respectively. On the basis of the value of

the chemical shift, the bard downfield is assigned to the cH,
lirrked to the oxygen atorn. The band upfield can be assigned-to
the CH^ groups in{} andf position. By irradiation at 1.5 pPttt

the CHf adjacertr to the oxygen is decoupled and a clear singlet
o..rr"""rt 3.46 ppm. In analogy with what has been found for
cyclohexane, it is irnpossible at roorn ternperature to observethe
chernical shift between the equatorial and axial hydrogens. At low
ternperature the band at 3.46 ppm. broadens and at even lower
ternpe ratures and by irradiation at 1:5 Pprn. splits into two doublets
(See table).

T c)

, - i ("p")
ae

-70 -15 -80 -85 -90 -95

53.5 54.5 54.5 54.542 51
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z)

The spectral p?ttern obtained under the conditions above is typical of a AX

syst"ä *itr, 
-6 

o.. = 0.55 pprn and Jo* = -12 cp:' . i
The value of thetß'""tn.a JAX i" chafüöteristic of a geminal coupling'

At the temperature in which coalescence occurs (-6ZoC; the rate constant

calculated frorn the formula : r
K F (v v

a e

1
i.s l?Z.l sec

Using Eyringts equation for ACt a value of 10.2kca1f rnol is obtained' The

,.r,r"" oi Ä-Gt calculated is of the sarne order of that of cyclohexane.

It can then be concluded that the substitution of a c:H2 of the ring with an

oxygen atorn does not sensibly affect the conforrnational mobility' However,

when a second oxygen atorn is i|troduced in the ring in para position the con-

forrnational rnobiiity is strongly enhanced as it is shown by the fact that

p-dioxane at-95oC e*hibits an unchanged spectrum'

(This work has been supported by the U. S. Departrnent of Arrny, European

Office, Contract DA 91-591'EUC-30?9)'

with best regards' 
Your sincerely,

I .--1,,- \ V;--[Ff'lfiaJ.-

(A. L. Segre and G. Gatti)

?
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THE SQUTBB tNST|TUTE
FOR MEOICAL RESEARCH

NEW BRUNSWTCX, N.J. 08903

Fcbnrary L7, L96fl

Assoclate Professor B. l. Shaptro
Departaent of Chemlstry
Illtnols Irutltute of Tcchnology
Technology Catcr
Chlcagol Tll. &6L6

SubJcct: Spln Dccoupllng wltä the Var{.an A-6O Slraten.

Dear Dr. ShapLro:

After consldcrable effortr thc Vartan fl€ld englnaers heve gotten our
v&58 spln dccoupler to rork lnetty-well. sme of ühe dtfiisultt
rac attnibuted to ttre early vLntage (serlaL Uo. 135) of our instru-
Eent.

An exanplc of long-1'ange coupllng thtough flve bondg lc demonstrated
tl the decoupling of t*re follorlng rsarranger@nt prrduct.

HH
H (350 e.p.!.)

cH3 (85.2 e.p.o.)
c%B

ltrc peaks of the unCecouplcd protons are shonn at the borüton of thc curyg
and rere scannod et a rate of 0.lr c/s pet oecond. Ttre decoupled spectra
are shorm ln the uppcr trecct. Corpltng of all three proton tJpc to each
othcn Ls dcnorutratable ftnm ühe decorpled spcctra.

Iourc tru.lye

cE3
OE

0llt- =
AIC:nbg

ALIm I. Cohcn



Aw - 126 c. s

H1= 0.15 M.g.

Hr= 5 M._g.

-+l l<-5 c.p.s.

l-7.1c.P.s.

= 6.3 c.P. s.

w =17.8 
c.p.s.

H

AW= 265 c .s.

cAW: 3

Wx

I

350 c.p. s.
I

2lO.ö c.p.5.
I

85.2 c.P. s:

@\o
I

\o
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BT,

CZECHOSTOVAK ACADEMY OF SCIENCE

INSTITUTE OF ORGANIC CHEMISTRY AND BIOCHEMISTRY,

FIEMINGOVO NAM. 2

DRAHA 6

Dr. B. L. Shapiro
rtment of ChenistrYDeparlri nol Institute of TechnologY

Illinois 60616Chicago
U. S. A February 14th, L966

Dear Dr. Shapiro,

I refer to the last contribution fron our
fnstitute (Dr. J. JonCö, No.7"I, 1955) and should appreciate
it if our NMR-people could be accepted again in the fanily
of the readers of IfTNN-Letters.

In connection wit h our investigations of con-
fornations of the ?-membered rings we measured also the

spectra of some unknown B-nor-epoxides of cholestane type.
We found (first-order analysis, at HA-100, confinned by

frequency-swept decoupling experiments in CDClr-solution)
somewhat unusual J's for epoxidal fragments (see table ) '
The assignnent of the two epoxides was carried out on the

basis of zero vicinal couplings, by comparison with Dreiding-
-models. The observed J's are interesting with regard to the

Cihedral-angle-dependence and ring-size effects and a more

Cetail-ed discussi on in connection with general-stereospecifity-
-rules for epoxidal couplinge (see H. Buss and. eo-workers,
Tetrahedron 21 , 69 | 1965 ) will be given in a forthcomir€
pape r.

s
,
a
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6arlanrlcle
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"Trichodemin, a Nev sesquiterpene Antibiotic'
W, O.codtfredsen ad S. vmgedal
Acta Cheü. Scmd.. 19, 1088 (1965)

"The Reactiore of Lignin dwing Sulphate Cookin€. part VIfI.
The Mechanisn of Splitting of F-A"lrletber Bonds in Htenolic
Units by hrhite Liquor"

J. Gierer and L.-4. .Smednan
Acta chen. Scmd. 19, 1103 (1965)

trPhotochenical Studies. Iff. photoredrailgenent of Methyl
Substituted Quinoline-N-oxides in Aqueous Solution md in
Potassim Bronide Disät

0. Buchddt, J. Becher and. CilR. Lohse
Acta Cbem. Scard. 19, Lf2O (L965)

"The Occurrence of q)tical]-y Active 3-Methyl-dodecmoic Acid
in Sperm Oilrl

P. K. Christereen md R. A. Crebe

Acta Chem. Scaild. 19, Lr.:3 (D6r)

"A I'acile Rj.n€-openi.ng in the Thiophene Series'l
S. Gronofitz md G. L. lorgen
Acta cbem. scmd. 19, 1180 (1965)

"Nuclear l{agnetic Resonmce Studies on 2-Phenyl-4-thiazolone
and Sone Related. Compomds"

S. Groaoritz, B. llathiasson, R. Dah1bon md B. Hoirberg,
K. A. Jereen

Acta cbem. Sced. 19, ]-2L5 O965)

"The Tautoneric Structües of Soüe Alkylsubstituted J-
Hydroqrtbiophenes'r

A.-8. Hornfeldt
Acta cbeu. Scanrd. llr r2\9 Q965)

"Cherica]- Comtituents of ttre Genus Dablia"
tr'. Kaufnm and J. I,e
Acta cben. scmd. 19r t267 G965)

"Uber die llrns€tzung von Borallqrlen nit Isonitrilenrr
G. Hesse md H. Witte
Am. cben. (ß7, L (t96r)

"IJmsetzmg von CycloalkeHinen nit Cyana]-len md mit
Tetraeyclon"

W. Ried und W. Kappeler
Arm. chen. 687, L83 Q965)

rrl4olecular Susceptibility. The Detemination of Molar Cotton-
Mouton Constants of Solutes at Infinite Dilutionrl

R. J, W. Le Fhvre, P, H. Williams, and J. M,Eckert
Austr. J. Chen.18,1133 (1965)

"Proton ltagnetic Resonance Spectra of Some L,2-Dithiole-3-
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