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Dr. A.A. Bothner-By,
Iitellon Institute,
4400' Fifth Avenue,

PittsburSh, 1J.
Penn.
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{
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Dear Dr. Bothner-Byt

Ian afraid this conti.bution is Yery nuch overduel but I
hope it nay interest your readers.

Uith Andfd Pavia re have been investigating the chenicaL
shift abd' coupling constants of a certain nunber of cyclopSane
derivatives with particular reference to the effect of the
substituants on these paranetels.

We have prepared the following type of compounds

R=
X=

Me, -Cllr -C0
-C0rlte, -CN

Ivle, fi

The tetrasubstituted Jtpo,rnds, vhich give
trans) ot sinple AB (for the cis) spectra
values *, Co, lng

rti)

For
for
and

R I
2\ R

either siugle line(for the
bave given the folloring

)2.

x
B

^

2

! = 8,Sg ( rrtrI &t" of&tie lnul',-,,t, ^4L t,u )

cHr .1, t = 8,oq -r- .

cor-he aa: 'l,g+ 
tg"'.'= +'5 cr1o'

cüt

C oL lh{

the I-1 substituted, conpounds, having chosen.an approxinate füt
A^B^ spectra fron Prof. I{ibergts book we used the usual analysis
n6v6 found a rrery gatisfactory fit for the follouing paraneters.'

CH:

COL h,e

'ü ln= tz'O cps

J = -1 .5 rr

gen
J . = 9.t rr

c1s
J. = 6.5 n

ETErNS
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n 29.4 cps

H

Ib c.,^^'1',o^J \^ta.'a

t"*f"".1 \ Wwr"- $o"Lat
'",,n'd 2lgirr^A1*o'ua- | i4 4ü"*h

Jke^ {- if't*t i^' 1"ta'l,n^ '

-A8

C%.1r.,. cps

J r 9.5 cpscie

The tvo figures enclosed shor the spectrun obtained for
one of these conpounds together rith a conparieon of the calculated
and the erperinental values.

It nay seer surprising that the geninal coupLing consttrl
is lorer than in cycLopropane caboxyllc acid itself end in the
tetresubstituted conpound, ci.s-I-2-dinethylcyclopropane-L-2-
aarborylic esterr bgt a fit rar not possible for thc 1-1 substltuf,^tl
derivatives using values of tr", ot the order of 4 to 5 cps.

These calculations have been rather tedious to carry out,
inspite of the fact that re have at our disposal ath the{facult6 drs
Scieuces an IBI{ 1620 rhich enables us to calcula{e the eigeavaLues
and eigenvectors of the natriceg.

Before attenpting to progran! tbe operations we have carried
out,1.9. dl.fferent trial vaLues of +he perameters, I should rrery
nuch appr'ec-ate if you or ,-r,l cf J'cur readers c,uld teII ue hor
to prograntr aii LIBZ spectruEr

Ye have spoctre of a rhole series of cycJ.opropane derivativft
and intend to carry out the analyais both fron the point of vit of
chenical shift and, its rrlation to Long renge shöClding by carbonyl,
nitrile or phenyl on adjaceat protons in the rigid cyclopropane rir

c f.{L Co{ lhc,

an

"F

J r -{.0J9€" = ?.0lrans

struc ture
angle in s

d the spin-spin coupling constant as a function of
titubd cycf opr$Bn€s.

Thls rork rill be the
usr (1.P. ) aad the results ri11
Soci6td Chinique tle France.

Ph.D thesis by öne of
in the Bulletinr de }a

subject of a
be published

We are
Falguerettes and
their inval.uabl.e

ed to acknorledge our
Filiatre of the Dept.

gretitude to Professor
of l{athenatics for
on the IBU 1620.

pl
tt

A/
e/fl

help in the calculations

Tours siacer/ly,
(i

Andr6 Pavia
ä la Facultd
Sciences

Charg6 de Recherches,
c.N.R.S.

,-/,2

Assi stant' des
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COMMONWEALTH OF AUSTRALIA

COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION

DIVISION OF COAL RESEARCH

TELEGRAMSI FUELRES, SYDNEY

TELEPHONE: WW 026t

The Laboratory is situated
in Delhi Road,North Rgtle, c 1 v1a sl-

P.O. BOX t75.
GHATSWOOD, N.S.W.

September 27dtI967
eontact interactlons.

SO 1l en carr oa cc
cQns lJ e ee

d

o p -e c ron ens tvlsome res s
öä*fn.l o ÄG

l)ear Dr, Shapiro, ., .r

long-range coupl.in.g (fil-tt') in al1yl1crhomoallyLicl,
a1-l enic and a6etyleni.c systens can be satlsfactori.ly ratlonalised.
in t,erms cf a mechanism invol-vi-n,q sigrna-pi eonfigrrration interactiorrs2-T
Sc:ru.'biny of avallab1e d-ata and some further resuLts reveal additional
featilres of interestr

a)The absolute magni+udes of the flve-bond homoallyl1c
corrpli.nq constants can be -Lgger, tiran those of the for.rr-loond allylic
eouplin,r constants. E.g. in the foll-owing structures the hornoallylic
coupllnq constants are larcer in each case, although the;g must involve
an additlonal 

"o*2e 
faetorl (admitterlly for a more favourabLe angle)

whj-ch m'rst be smalL.er than rrnity:
cHa

s o s cHJ C t-l
3

A5

,i.^r, nri : I,9C/s J^* 
^rr 

z 2.5e/s J.,-, ,^,Tr z 2.7c/s
'!L3r'r )2 w!-7r\.r'12 \J'7rv!tz

'I clrrrc| i 1' 5e/s JcHrrclr z L'5e/s J cwrrcl z L'6e/sJ cwrrc,r- ! 1'

l?efe:rence:8 Reference:9 Referenee: 10

The very lar,ge honoallyl1e coupline; constanhs 1n the eleutherin.slt-
and futronolidel2 provirie aii{itional evidence. The phenotnenon rnay be

explained by consj,lerlnq a smalf adrLi+ional spin-spin int.eraction
viathe sigma frarnework, which woul-d be expeeted io ce positive in

o

oo o
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si.:n, and wnich wouJ-.J thr.:-s add to the maenitr;.tle of the po*s-i-!flg
ircrqlal l..jilic co..r5r1inr cons tants an4 subtract, frorn the rna,,:;nj-'.4'te c,'i
.hlie rel:a'tj-ve all:i-l-le corr.plln.q constantso

SJ-rai_1 ar.1..". n it is knovrn L3-L7 that for comparable all:,r.l-ic anr.l.

'ihere is a tendenclr for a reversa]- in ihe

61- s

h cmr:al l-]'1 j c s ;r.sterns
r-e-,' a i,.i \.e niallri i rr'J.es

'r'r? trlg g:1 rr-,1-.-l inVOlCe

I r,-1 :{ i '1o in si:-n andJ - e ,r r v

:,hi s r/i.sw. W

'rl .:ri,.:,it i,hrene
rr,,::iicil iS far'
corco'in,1s eYL

bonii j,n piren

t'r' i l, l, i: cnC -or
I o-l -nr t

' i ^ '':f.O :nd S

l. '.-' i.,:fOr::.'C-l. iC

', 
1 i.la-, l l-an. j-C: I

' '. s' r'.F^ <! Ö

o
2

I
)

3 t 
"1,

0,65
clt

f the cisoid and transoid ini;erac'i-<)'lii. 'e-:re

a resi-clual rral-l sigmarr cou.pli-ng wnieh js
larrer for l,he trans 'than for ihe cis ease, ili

r;.11i,,,1i:;:,'g r,vi.th coaplinc; across t.hree bond.s in si-np1e -Lu'l-sai,r.!*r:ried s;is-temg.

!ir,rp]e 
"*1s;ra.1-i 

on (naki:n,-; allowanees fcr lire crrteial *o=2g

inpe ieci,en,:e) sf 1 6yys r,r.s "io estj-nate the rna5grituLcle of the res i :nal
,,;-i 'nrjL .ilr'r,er:aci ion to he about O.i e/s , a t-'rot rurreasona.ltle va1lle.

t) 0or;no'.i riense sui.':'ests that all-r'i', c anrl ac;lcal1-;-.1 tc

3',',i,,*tn'in interac'fions should depend on the ai-eleetrnn den$ii-ir,
r-r boncl order, of tlte rloable boncl involrred.. i:-'he ma,,initu,Les cf the

s j rJe*cbaj.n ( l:t?-a=CH- ) eoupling eonsl.;ants in i:enzen*"18,,t'-oo,t""o1es2C
.{'r:r.a.1.s21 :tic"t e,ie.3'4 and. prolienesl_t-15 tpp"t" {:o be j-n nccoril 11rj.th

uh'"-a* also ol-rserverl t;hai; the methyl- ,:lroLlp in '')-nle i, l,:,"1-
I,-ives rise J,o a fairl..: clean Cor-rble+, ( J apj.r'Ox. -i. c.is)
lar;er -fhan r"he usual r"lns;-rile'ihyl j.nl erac i-'j. on in a':frl,n'ic

d is j-n accord v;ith 'rne lccalj-zed na.tu.ile of il'e 9-1tl
ilrrthr:eneS. 'l'he correla. Iicl-l of al-11'l-ic ss'.1pl.in,T eonß t arts
ie:: ccrtlcl- ..ir"r€ a nelv cxperir:enjal nei;hod. fcr' :-1 |: i,i-':.:'l "Li: :r:

in r-rar: ,liellar aS re',:ar(1S 'Uhe ef f ect Of S r,llS ;i r tln 
" 

-' - l-

tA.Le Cf rnO l qe;.r1,€S. ;',r,)Irt :eS,;l-tS On SOme L11-r-1:-)1.:i : j, ; ' r-;-l

COnlo,indS (re:f'erenees above) it wotr,liJ a1:liear 1l'3-r '.'13

j.s-lr.i.'t:r-rt:-1rn is seric,tsll- af Peetecl(in the "-,i1-''r,i':l ;.;+'r.'"' )
'ce of eer''iaiir sjr.1 :s+ j l;r.ren'i 5. Some exa.;rples; ' 

:r;,-i. : ::':' 1'111 r,;,*

I :.;rlI ^,f;- q rrr S"'LC)Vtrn. C3IOW:r tJ 
) 

tLL \J

or) o$
ilJ

l-t.c
J -oHCtx ü. CH

H

H

I

H
I

H

t,+
cls { H1c

6b

'tef e rer.co :2(.1.: i.'g'r.l:,:e :2C

H
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6t-6 0n "bhe other hand r al lyllc couplins constants 1n con jugated
Iretones and esters (e.t" reference 16) and fut ßß-d.funethlrl styrsnss
(o.rr unltubfished rlata) are not verlr markedly dlfferent from those
found 1n r.tnconju*"ated systems (although the trend. 1s toward.s lower
values r äs expected). This corrl-d have some lmplica'blons regardlng
relative contrihu'bions of charqecl structures to the grourd_sr;ates of
such sJrstems. fnterestin,ily, there is a tendency for the c-is_o_.Lcl a1c1

Uplggl! eorrpling constants to be eloser in conjugated thair 1n rrn-
con junatcd s;rstems.

c) In connection with the above we have some prellminary
1flrst orclerJat,a on indoles:

2

t-N

ti
e omnorrnd ,T .T J J 7,7 Sld.e-chainl r2 r17 2r3

Tnclole
1-lt{e-i-nd ole
2-l'Ie-ind.o1e
1-1t4e-1nrio1e

1, 2-dil,[e-1ndole

2.22.4 7,2
3.1

o.7
o.7

P

P

P

P

1.O
1.1
o.g5

P signifies that an interaetlon was present but couLd not be

estlnated at the resolution available. The lona-r:ange corrplit * of H,
to the ring was asslgned to HrrHZ by anal-o.qr with well knovrn systems 22

illhe iT-HrH, coupling cannot involve sigma-pl mechanj-sm as the rnethyl
signal ln 5-methryl- indole (skatole, ughtl) is a clear dorrblet whlch
remains t-mehangeC on N-deuteratlon. The larger sld.e-ehain coupli-nss than
in pyrroles2o r"e as expected. on the hond-order hypothes j-s.

Best r

/"r*.-

a

ep:ar

F.eferences:
1... Pinhey and S-bernhell ,

2, Y.arplus , J.Chem.Pn;rs.
1. Floffinan and Gronowitz

(S.Sternlre1l)

iletra]:eclron letters 275 Q963)
31 rB42 (1960)

, Arkiv Kemi lq 47L (1960) and other: pairers 1n-rhis series
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4.Hoffman , Arkiv j\emi- 17 1 (1961) 6I-7
f.snyder and Roberts I ,f.Arl.Chem.Soc.84 1582 Q962)

6.Barrwell and Sheppard. , Discusslons Fa.rad.Soc. 5! lL| Q962)

?.l]ronowitz a:'rd Hoffman I ]./IEIJ,ON-]{-R fl" 12 Q963)
g.Hornfeldt and Gronowitz , Acta.Chem.Scand. 16 7Bg Q962)

I'Gronowitz and. iloffnran , Arkiv Keni L5 499 (1960)

lo.Gagnaire ana Subiza E. Payo , Rull.Soc.Chim.Fr. in press

lt.sheppard and lyncen-Rel} , limIJIJoN-1,,ri-R 56 23 Q951)
12.Ap,oe1rRonrl and Overlon I Tetrahedron L9 635 Q963)
13.Alexanrler , J.Chem-Phys . ru- 106 (1961)

l4.Bothner-By , Irlaar-Colln ancl Girnrher I J.ArI.Chem.Soc. 84 2748 (L962)

15.Whi-pple rGclldstein and l,'lcclure , ibid 82. 1SLL (1960)

l-6.Fraser , Cartad..J.Chem. & 549 (1960)

t-?.Richards and Beach I J.Org.Chem. 26 621 (1961)

18.lloffman, l,{o1.Phys. 1 726 (1958)

l-9"üotten.do::f and Sternhell , llletrahedron letters , in press

20.{.llronowitzrHornfeldtrGesl;blom and Hoffman , Arkiv Kemj. & 137 (1961)

21.. Abraham ancl Bernstein , Canad, J. Chem. 37. 1056 ( 1959)

22.7.o]<lco ancl Gol,Lstein , STreetrochim.Aita ]9 ]1f-9 Q961) and :refs'thereln
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T'}VI\ZER.STEY OF IIJIJI}TOIS IJR".EA}TA

DEFAR.T}AEITT' OF CI:{EIyIISltrR Y A1rTD CHE]r.IICTAL E]T'GI\TEER I\TG
THE vt/ILLIAM ALBERT NOYES LABORATORY

Septembep 27, lgo)

Dr. B. L. Shaplro
Itbllon Ingtlüuüe
+4o0 Ftfüh Avenue
Plttsburgh, Penngylvanla

Dear Dn. Shaplno

In a p-apg-n ln pness, f an publlshLng nccuLts con_cennll€ ühe r{. }r. R. ipectna or pirenyrenioioiiGnc; ;d
DlervlchLonoetannane s . 

-rü haE beeä eCiiüiisüä;Cüa-üü;
Tlng pnoüons can be dlvlded Lnto twä eräupsrdäwn ireiafnom benzene.The areas of conresporrträg ränäs are-rn-tteraüto 2:J ard asslgned to ontno iro[onE (tüä-u."d"-ät
lower ftg_rd) and ro nera ana panä-pnöääni: aG;prr[trnsbetween these üwo gnoups shoräd t ;ur.diai'g n""i;[i;;deperdent upon the-numben of cnröninä-ätons-attÄörr-ea -to
Ehe centnar atom. To account for thls vanlationriupposeühat ühe nost chrorlnated of inäse cönpöunas have anlonlc or at reast pantlarly lontc gtnträ[urerrhere themetal.-carbon bond has a_paitlar aoubre-üoncl cha"raoter.To
"FT.rrv rhls srrucrure r aecraäg 

- 
tö-ägrfiäte -[h"-il;iiers

of the spectra of the most questlonabie-or thesÄ ;ü;"-our$s. Aror,g ühese,- (cctts )a 
-srcra, (it,rrrE tne üesi-ösol-vgg spectntrm and.r bögan-wrtn lt;-ö1räct anatysrs wÄi-atüenpted wlthout^?rrv-glccess, so r pr.eparea irre-pana-deuterated denlvatlvä, ( II), ri.on pd;äeutänaCÄd-üiömo-

benzene ard sltrcon tätnaöirrorlde.-rh; ;d;ü;-;i Gi) lsan AaBa neanly an Aal&. FollowfrU _tne_ciässlcal method,r used thls fäct to-Giennrne tnä r. -r,. -1,r. arrd l{. usuarconsüants nnakrng 
- 
ühe most neasonabr.e assilr*äntl-spääö"*

wgTg computed }slng the FREeUF$I ry pnognäm, 
"d uäneemenüwlth the experl-rrent obüalned f on tne-iöiroärre- valü;;

JA = 7.5O cpg. JB = 1.9 cps. J = 8.2! cps. Jt= O.O5 cpB.
VA - VB = 29.8 cps.

llotlce that the varue of the Jr couprlng constanü ls smar-ler ühan that genenarly,found ron pioiüs p"n" to eachotherrand the.large dlffenence ü i; .no-Jo whlah anlgeln both case fnom-pnotons meta to eäc[-ötü8o1"-v" 
..-e
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Unlverslty of lLünots
Page }{o. 2

Dr. ShaPlro--

The nexü step is to return üo (I). ftro supplenentaqy
coupLlng constanüs and one chenLcal shlft are requlned.
Theäe cän be obtatned by pnepanlng derlvatlvee deuüenated
ln the meta on ontho posltlon. An aLtennaülve way ls to
asslgn to these constänüs neasonable vaLues ard to flt
the öonputed apectra wlth the experi.ments by süepwlse
appnoxllnatlon.thege two pnocedures are pnesently unden
experLnentatlon.

I wlsh to acknowJ.edge my lrrdebted'ness to Pnofesgon
Gutowslcyr ln whose laboratony I penformecl tle most p?rt of
thls workrand üo Dn. Derbyshlne for heLpful dlsougslons.

Y lnceneLyt

M onthly

E.rmenicol
L etters f rom

L o Ooro tories

Or
N-M-R

1 collection of informaL letters from l-aboratories of NMR.

Information contained herein is sotely for the use of the reader. Quotation
is not permltted, except by direct arrangement with the author of the 1-etter,
and the material- quoted must be referred to as arrPrivate Cormnunicationrr.
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THE UNIVERSITY OF BRITISH COLUMBIA

VÄNCOUVER 8, CANADA

DEPART]\{ENT OF CHEMISTRY 3rü Octoberr L963.

Dr. ilarry Sbapiro
r'ie11on Institute
4400 5th ,lvenue
Pittsburgh 13, Pa.

Dea.r llarry:

iie reiid, rvith interest a recent letter by Ä. Tzalmone of Varian .,1. G.
in .iellon r\ews No. 59, p. IO. This reports a Group IY eleruent Cie73 coupling
to protons in Ge(u'il3)a a value n'hich rve had expected. not to be available
becaluse of ilua,clrupolar relaxei,tion. fn our recent letter, riiellon Netvs No.
57, p. 30 we showed correlution of J where r-ir is a {.iroup IV etement rvith

.-!. Zx + tJ where .! ri.ncl B areu.toinic nuniber Z* in tlie form

constemts. :,'e indicatecl
a

ion thnt ip- hybridisation must obtri.in
at thet group IY atom. Ge

ttie limitat
7l-c-it su.tisfies our chenica.l conclitions in üe( üi: )+

but in order to use the cou.i.;ling constant reportcd we must correc
both nuclear moment and spin of 9f2. Ihe correction required is

gives 30.2 cirs per nuclear magneton, the sign being neglected. A

9xJ fits very lvell on our 1>revious curve a.s shown on the

tL
a.ccompanying graph.

L. r. lleeves

t -J for(fl
.legitrcling a recent letter by li. l-l . j(aez ii,ncl iri. I'litcroft, ;rellon

-lews 58, t). 53 on the ;inrrv-ll coupling in (Cilr)rsntt, Ire cirn sa.y that this htrs
been remeasurecl here both in solvents and in the puie substances aurcl our
origirrirl mei).surernent' of 1797.1 cirs is one we stilt fintl to be conect.
.iemarhs thrrt Lhey rnalie on a, value for Jerr-,, in (ctir)rsrut d.o not hrve any
beir.ring on our nunber for (CI.i3)2Sn1{2.

I eujoyecl my recent but very r*pid visit.

Yours sincerely,

-/"^ &-,*

which
value

n/.*-c7 .lt U.tt

L illiliüm

d. J. .,e11s
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549-8111

RTSEARCll TRIAI{GLE PARl(

80x 731, DURflAM, t't0RTfl CAR0Ltr'tA

Yours sincerely,

CHMsTRAt\D
RESEARCl] CIt'lTTR Il,lC

October 8, L963

Dr. B. L. Shapiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh L3, Pennsylvania

Dear Dr. Shapiro:

lr7e have undertaken a program to improve the overall system
performance of our Varian DP-60 spectrometer. One phase of the
program involved modification of the RF system to provide
increased sensitivity, and was accomplished with the aid of
personnel from Solid State laboratory, Research Triangle
Institute, who designed and constructed the electronic components.
This modification consists of two units, (1) a nuvistor preamp
(replacing the Varian preamp) followed by (2) a low-noise, high
gain amplifier (I€1 Model IF 3047). The preamp provides a few
db gain while maintaining the lowest noise figure practical
within the limitations of space and strong rnagnetic field. The
amplifier provides sufficient gain so that the noise figure of
the receiver will be secondary with respect to the noise figure
of the system.

Significant improvements have been achieved in signal-to-noise
ratio for both high resolution and wide line applications -- as
shown by the accompanying figure (fo:r^rard and baclnuard traces of

solutions). Further information is available for thosecHc13-Cc14
interes ted

h/thu(,4u'xata

FS/63-289/ds

tr'Iallace C. Lawrence
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Dr. B. L. Shaplro
Mellon Instttute
44oo Fifth Avenue
Plttsburgh 13, Pennylvania

Dear Barry:

A-60 Mlscellanea

Our A-60 equlpped wlth the V-5031 Varlable Temperature Probe has
been in operatlon f or about six months. Some comments on our lnstatl.*
latlon may be of general lnterest.

Antlclpatlng less than optimum performance due to the hardlvare
present in the V-00:f prober w€ decided nob to "over-control"
änvj-ronmental- varlables. As a result our lnsta1latlon is qulte
simple and yet effective in that we have haci no difflculty exceeding
per.formance speclflcatlons. The l-nstallation l.s housed j.n a veritl-
iated bub nol, al.r-condltj-oned room (14x12x12'), used soIely for.thls
purpose. We utilize a house compressed a1r source (10 - 15 psi) for
sampfe splnnl-ng. Initially the air was flltered through a cotton-
stulfed polyethylene bottl.e; however, due to annoying lealcage and
pressure- Orbp lvä swltched to..'the "Aqua-jetil and ttWhlrlflow" combi-
nation prevlbusly suggested. a

As a resevolr for our recirculatlng magnet coollng water vre

utj-Iize a 3O-ga11on cylindrical polyethylene tank. Thjs tank is a
standarci item carrled by laboratory plastJ-cware supplies and j.n
3/f6" wa11 thj.ckness costs about $45.00, including lid. Ttre water
level. is easj lly seen through the translucent tank and evaporatlon
loss is negllglbIe. The cllstjlled water supply 1s cooled by tap
r,,rater vla Jot-or lrnmersed copper goil (t/2" cilameter). Tank water
teniperä:Etre is usualJy 20-22"C and ls regulated by occasslonally
ariJüsting the tap water flow rate; durlng-the hottest part of the
*,rnon." (äUove gObF) it <loes noL exceed 28l t- A 3". cllaI bhermometer
ritf-r ia')- stem inroätfyn Thermometer Co., #65p-OO, $f4.OO) lnsertecl
through the lid of the tank al1ows reading the tank water temperature
from a dlstance. All hose connecti ons to the tank are made to
copper tubing lnserted ln the sj"de and Just below the ll-d.

We originally lnstalled an Eco pump
this soon failed. For tSe past few mon
Burks Super Turbine PumpJ whj.ch has bee

cl
ut
rE

D*f
ths
nf

or water
we have

1aw1e ss;

rculation but
illzed a
operates aL

low noise and vlbratlon 1eve1s.

The remaln<ler of our water system (sketched belov,r) consists of
5,/8"-t;";;-'fiitftrgu and includes hand valve* V1 (normal1y closed)

anci Ve (fuffy open), rellef valve \, pressurE-gauges G, and water

fl1tä? F. The rellef valve is sef ät lO psl and operates as a



B. L. Shaplro
2gePa

Dr.
october 9r t963

by-pass valve allowlng coo1 watei to mlx wlth warm water from the
magnet. The entlre water clrculatlng system 1s qulte compact and
easttty flts lnto the ttdeadtt space between the console and magnet
plaeed at rlght angles.

Slncerely yourst

61_- t s

(r)
(z)

(:)

h"./t,//D.L
D. T. Lofrgone

Koster, Lundergan, Poradek and Dantl, I4ELIONMR ' W2 (t962) .

Beach, MELT,ONMR, lkq (.1962) .

Decatur Pump Co.r Decatur, f1l.r Cataloe #taCt| wlth I/4 HP'
LT25 RPM, slngle phase motor, About $119.

ate

F Magnet
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Septenber 25, t96l

Dr. B. L. Shapiro
Mellon Institute
44oo Fifth Avenue
Pittsbr"rrgn 11 t Pennsylvanla

Dear Barry:

l{e have been thinktng some about the d.etenmlnatlon of signal-to-nolse
ratio since it is a useful measrlre of the perfo:roance of an NMR spec-
trometer and- of the improvement posslble by a CAT ac"essory.1 Since
no stand-ard. nethod- eoul-d" be found. and- several- method.s of d.eter:nlnatlon
lrere prevalent, we wouLd- be interested- ln hearing comments of the
Mellon-NMR read-ers on the following statistical approach.

Noise in a spectrcmeter is d-eflned. as the random signal arlsing as the
result of statistical fluctuations ln any part of the elrcult.2 It ls
observed as a randcm varlatlon of the chart ln the absence of any slgnal
and- is measured- fron a record- of the baseLine. .Absolute nolse2a 1s d.e-
fined. as the man<lmran peak-to-peak d.isplacement ii-EE-Gselffi measured.
by the separation of two paral-lel llnes that wiLl just encJ-ose the
record-. The mean (y) of the baseline is thus zero and- tn a nornral- in-
strrment is a line through the center of the record". Slnce the quanti-
tation of noise is a statistic d-escribing the
it is better d-efined- as RMS noisezo vhich is

preci.sion of the baseIlne,
actually the standard-

deviation ( s) of a series of measurements of the d.lsplacement of the ob-
served- trace fron the mean basellne at various positions along the
recorcl-.

r (v-v)t
n-1i)=

This 1s a ted.ious deternination and- an approxlmate method-, based on the
range, is much easier. For any sanl:le of megusurements of slze 100 or
more, the standard- d-eviation ls approximated2 by the range d-tvid.ed" by
5.O2. Thus, if a sufflciently large sanlIe of the baseline is taken,
includ.lng more than 1OO excursions, and- lines are d.rar,m paralleJ- to the
trace through the most intense positive and negative peaksa the peak-to-

In the unusual case splkes whose exeurslons are larger than the re-
jectlon quotlent (Q) ruy be neglected. from consideratlon.

a
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Dr. B. L. ShaPlro -2- September 2!, 1961

peak d"istance between these lines (absolute nolse) will be a measure of the
ru,rrg" and- the standard- d-eviation (t) i" this d-istance d.lvld.ed- by 5,O2. Since
most guantitatlve resuLts are expressed- at tine 954r confid.ence leveJ-, the
noise should- be too. At the 95/' eontj.d.ence level, the RdS noise val-ue wouJ-d
actr:alIy be t 1.982s and.

*s95 nolse = t range "# 
N'l range x 0.4

Thls ls iJhe 95/o confld.ence interyal of a single read-lng of the baseLlne as
nlght, for exanple, lie r.rnd.erneath a sLngle sharp resonance peak. Tlrls ls
the statlstie that is lnportant in d.escribing the capability of an j.nstrunent
in quantltation by peak height measurements.

me 95/, eonfid-ence level of the mean basellne ls eonslderabJ-y snaLJ-err'i.e.,

t FMs95/eln or t range x O.Oh

thus this 11ne seems to be a good- place to start ln the measurenent of
slgnal height. Slgnal height is measured- frcmr the peak of the signal to
the mean laseltnällb-['trä-fr-nal can vary in intenslty, d.epend.ing on whether
the baseLine error ls ad-d.itive or subtractlve at the moment. Hence
average value should. be used. This measurement shottld. be based on
traces to tmprove the preeislon of the measurement.

Signal-to-nolse ratlo is then the signal height d.ivid-ed. by the noise. A
sample deterninatlon may be seen in Figure 1.

0n a 1$ (*U.) sanple of ethyl benzene ln carbon tetrachlorld.e in a 4,28 mm.,
i.d-. salnple tube, the third- line of the qr:artet shorrld show a slgnal-to-
noise ratlo (S/N) of ? to p when the instrrment is perfonning we1l.

Acknowled€enent

Gratefrrl acknowledgement is mad-e of the helpfuJ- d-j-scussions with Dr. O. S.
Carpenter of the Statlstical Section of The Upjohn Conpany and Mr. Robert
WlLllans and- lvlr. Cappy Joller of Varian Associates.

References

1 a. See advertlsement, P. 2a, 1a of September 5, 196J issue of J,A.C.S.

b, .{11en, L. C. and- L. F. Johnson, J.A.C.S., 8J, z668 (tg6l).

r&f,
5tolO

b Varlan speetfies to include the absolute nolse ln thls measurement.
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Dr. B. L. Shapiro z Septenber 21, 1961

a. "Absorption Spectroscopy" _by n. P. Bauman, John liliIey and. Sons,
Inc., New York, N. Y., L962, pp. 79, I49, 170.

b. "The Encycloped-ia of Spectroscopy," G. L. Clark, Ed.itor, Reinhold
Publishlng Corp., New York, N. Y., 1960, p. 450.

"Reference Data for Rad-io Engineers, " Fourth Ed-ltion, International
Telephone and Telegraph Corp., New York 4, N. Y., 1956, p. 995; lL J.
Dixon and. F. J. Massey, Jr., "Introduction to Statlstical Analysisr"
McGraw-Hill Book Co., Inc., NewYork, 1957, Table B (t) f, p. 404.

I hope this entitles me to a renewal of my expired. subscription to Mellon
NMR.

Very truly yours,

George Slonp
Physical and
Analytlcal Chemistry

alb
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Dr. C. von Planta
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Phy. A. ( = Phys i cs department')
va/to

Batol, Octobar 14, 1963DEPARTMENT

Dr. B.L. Shaplro
Mellon Institute
4400 Fifth Avenue
Pittsburqh 13, Pa.

Dear Dr. Shapiro,

Here ls my contrlbutlon to Mellon MR whrch r hope wlll not come
too late.

(pl

" lde have recently studisd the conformatlon of the conpound mothyl-
2-3-di-0-acetyl-a-noviosid whlch has the following rinrctural ior-
mula:

Gi3

By nuclear magnetic resonance spectroscopy lt ie possibre to deter-
mlne the conformation of thc protohs 2t 3 and 4 of the compound inquestion in öDCII3-eolutlon (toX). specirum no. I shows the'sig;alsof the protone ll2, 3 and 4. Thc spectrum chould be treatea al an
ABGT spectrun with several vanlshing couprinE constants.

The corresponding compound deuteratedt. in position I gives the
spectrum no. 2. Now the spectrum is easily analysed as one of the
ABX type revealing the following pararneters, J2+ = O, ftan/ = LOrl cps,
Vo =.203 cps (to TMS). /lZg/ = 3r4 cps, V3 = S|i 

"p"', V2"! Sl+-cös.
ori the spectrum no. 2 are also shovvn the iines caltuiatäd with tire
above parameters which fit rather nicely tfte experinental data.

From the values of the coupling constants we can deduce the confor-
mation of the protons 2, 3 and 4z proton 2 equatorlal, protons 3 and
4 axial.

L 6 5
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The compounds discussed here were prepared by Drs. Vater-
laus and Furlenmeier of the chemical research department. "

thank you for sendlng us Mellon MR which is of great value.I

Sincerely yours,

c.?ao
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FERNSPRECHER 55 79 76

Herrn
l)r. B. L. Shapiro
Me1lon fnstitute
44OO llfth Avenue
Pittsburgh, Pa.

U. S.A.

Sehr geehrter Herr Dr. Shapiro!

ea.t Im verlauf unserer Arebiten über 111'119s.r-u- und
'"' Pb-H-Kopplungskonstanten fanden wir bei lvlethylcyclopentadienyl-
Derivaten der genannten fsotope erstmalig eine Aufspaltung der
Signale der olefinlschen Protonen eines ffDient'-Cyclopentadienyl-
Fünfrlnges. Diese Erschelnung ließ sich bisher für Verbindungen
qrit derartigen Liganden, wie etwa (CcHS)ZHe, C5HsCuP(C2H5)1 öder
(CHi)lSiCSHl, nJ-emals beobachten. Dabei zeigte sich, daß bei der
Umsetzung des SnCla oder der Organobleihalogenide mit Na-ClH;CH5
dle Metall-C-Bindung stets ausschließ1ich zu dem die Methylgruppe
tragenden Kohlenstoffatom ausgebildet wird. Es wurden die 1n der
Tabelle angeführten Verbindun65en untersucht. Dabei ergab sich,
daß die Aufspaltung der olefinischen Protonenslgnale des Fünfringes
wesentl-ich von der ZahI und der Art der am Metall sitzenden
Liganden abhängt.

Das 1tt-ul,ttt-Spektrum des (cHr)zPbCqH,lcHz zeLgt noch für
die olefinischen Protonen der Ilethylcyclopentadienyl-Gruppe nur
ein von zwei Satelliten durch zolPb-iI-Spinkopplung begleitetes,
scharfes [iignal. Im Spektrum des (CZUq)zPbC5HlCHz jedoch findet
sich für die olefinischen Protonen bereits ein AzBZ-System mit
verschiedenen Pb-H-Kopplungskonstanten für die relativ zur
Methylgruppe or- und ß-ständigen Protonen. Die J-Werte für Pb-H(0()
sind jeweils größer als für Pb-(ß). Im NMR-Spektrum des
(CHj)zPu(cqttlCHl)z findet sich gegenüber der Tri-äthyl-Verblndung
ej-n Anwachsen der Pb-II(a) und Pb-H(ß) Kopplungskonstanten, wie
auch der Kopplung zwischen Pb und Methylgruppe des CgHaCHz.
fnteressanterweise wird für (CcHaCHz),4Sn keine Kopplung zwischen
Zinn und den H(ß) beobachtet.

Die Protonenresonanzspektren wurden mlt einem Varian A6o
Spektrometer aufgenornmen. Die chemical shifts d Igegen intern.TMS
poslti-v nach nied.rigeren Feldstärkenl und die foi,pfüngskonstanten
sind alle in Hz angegeben.

Mit freundlichen Grüßen und herzllchem Dank für di-e
MEllONt{R letters

7 6r'4;1.fr"t-
0
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October 10, L963

Dr. qarry Shapiro
l,.ellon Institute
Pittsburgh 13, Pa.

Dear Dr. Shapiro:

In the course of developing an M'R quantiEative
rnethod, vre observed that the recorded integral of a
NI.,R peak is slightly dependent on the sharpness of the
pea.k. The Ciff,erence in integrated area between a
peak with macimum transient wi;gles and the same peak
without wiggLes was found to be almost 10T;. The peäk
with wiggles gave too high an integrated area.

Tre above observation was made on 6 Varian DP-60
Speetrometer with a V- 352L M'jR InLegraEor and a l{oseley
2D2 )(:Y recorder. The pen speed of the recorder is 2A inch
per second. The sweep räte of the magnetic field used was
about 15 cps./second.

The c€iuse of the mentioned variation is still not
,deternrined, ano iE could be fundämental or just instru-
mental. Since l0;"'" variation in the integrated area
could cause e serious el:ror on most quanEitative works
such as hydrogen concent determination, rve feel we
should present this information at the monthly "l'.ellonll
letter for those vrho are working in the quantitaEive
r:ll it f ield.

Very truly yours,

U. S. I|\DUSTRI^.,L .HEI'IIG^LS Cü.

FIYC/ sbb
,il"-t *.",h

L (.L,. *.,2
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October I/r, L963

Dr. Barry Shapiro
Mel-l-on Institute
lp4'00 Fifth Avenue
Pittsburgh, Pennsyl-vania

Dear Dr. Shapiro:

For over a year we have used a sampling technique with our $.-60 which
rnight interest some of your readers.

A savings of 25-30/, in sample size is achieved by using short lengths
of glass rod in the bottom of the sample tubes. As a means of
conserving scarce samples or obtalning a higher concentration for a
snal1 amount by decreasing the total volume, the method works quite
we1l.

The maximum aflowable length of glass rod is critical. For the anbient
temperature probe, a rod L/4tt long is. useable; for the varj-abl-e
temperature probe the glass rod is 5/16' long. The 0,D. of the glass
rod j-s an easy fit with the I.D. of the sample tubes.

Other advantages of this tf semi-nri-crotr technique are speed and convenience.

For comparison, we have incl-uded the spectrum of thyrnol (Spec. No. 2'l0,
Vari-an catalogue) in Varian thin wall and NMR Specialties medium wall
sanple tubes, with and without the glass plugs.

Sincerely yours,

}'IF: sao
Enclosures (2)

O. Morton

V. L. Canady
Organic Cherrrical- Re earch Section

b
G.

/a

Fulmor 'o-Ac6
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Oct. 15, L96,

Dr. B. Lr. Shaplro
l{eIloa InetLtute
4400 Flfth Ävenue
Ptttsburgh U, Pennsylvanla

Effect of tbe Intrauol.ecular Electrlc Fleld.s
oa the Ouadrupole Besonance Frequency

Dear Dr. ShapLro:

Ae you knor the quadrupole frequency lf the balogea
nuclet ln sbustltute benzenes d,epends on the posltion of
the nucleL with respect to the functlonal. group. Thö
frequency shifte due to thls position effect have been
Laterpreted in üerme of the lnductive effect of the functlonal
group, or of the charge deneity on the carbon atom. For uq
exanple Hooper and. Bray suggested that the frequency of CL""
was erpressed. by the lLnear relatLonshlp wlüh Ilannett o1 valuer

t@t)51 - ( r+.Bzo + r..o24?o, ) Mc.

However, our re/cent calculation shows that the effect
of the intranoleeular electrlc fleld. due to the functional
grouB oul the CL)2 resonance is also slgnificantly large.
fhe fie].d effect nay often contrLbute more largely thaa the
lnd.uctlve effecü at long-range d.letarrcee fron the functional
group. {[he eetLnated shtfte are brlefly shown ln the flgure.

NO,

* 3.os Mc - O'7 I PIc

- o.z3
+ l.0l

+ o,4? -o,l'l
We have roughly eetlnated the frequency shift la the

d'euteron resonance' 
slncerery yourg
'rK tp t4'

Hlroehl Shlnlzu

+rt 'K- t-,Mttiruko Shlnizu
Departmeat of Ctbenlstry
College of Arts and" Sclences
Clrlba UnivereLty
Chiba, Japan

NHz



61- 3rHARVARD UNIVERSITY
DEPARTMENT OF CHEMISTRY

n O*ford Stcct
C am bid gc j8, M assrchascts, A S,A.

October 23, 1963

Dr. B. L. Shapiro
Mellon fnstitute
44OO Fifth Avenue
Pittsburgh 13, Pennsyl-vania

Dear Barry:

Yesterday Charlie Krabek brought it to my attention
that there might be other researchers interested in
having a computer program capabLe of handling not only
more than eight protons, but also capable of considering
nuclei with spin greater than one-half.

In the course of my work here at Harvard I have written
such a program for the I.B.M. 7090. This program can be
used to calculate spectra for ten spins one-haLf, and it
wiLl handLe nuclei up to spin three. The program computes
the single resonance NMR spectrum for a set of coupling
constants and chemical shifts which are given as input
data. The program requires four scratch tape units.

I would be glad to send a list,ing of the Fortran
deck with its subroutines to anyone interested. Unfortunately,
the logistics of supplying duplicate decks seems over-
whelming at present.

Very truly yours,

er/rr^t C M,/r/.t,.-
Robert C. Hopkins

RCH:ms
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MICHIGÄN STATE UNMRSITY B sr rrNsrNG

KBDZIE CHBMICAL LABONATORY . COIINGB OF S'NNCB ÄND ARTS . DBPÄRTMBNT OF CHBMISTRY

Octoben 22, 1963

Dn. Bennar.d Shapiro
Mellons Institute
4400 Fifth Ave.
Plttsburgh, Pa.

Dean Barny:

Although some ane arready complaining about the amount of NMR work
being done on amides, we continue to find them intenesting and, to takethe stnain off DMF, DMA, etc., we have even made some nel, oleso Ther.e
has been considerable discussion of configuration about the peptide bondin N-monosubstituted amides andreven "recentlyrdoubt has been expnessed
whethen cis isomers are present. In four N-monosubstituted fonlnamides

\ L t.
/

c-N
oz

c-N

L
I cis II tnans

H

0H

(I or II with RI = H and Rr 3 Mer Et, i-pn, t-Bu) cis isomers (I) have been
fgund by NHR and the isomen natio has been neasur:ed. At room ternperatupes inthe pune liquids thene is 8-I8% cis isomen, with the pencentage incneasing asthe size of group R, incneases.

The assignment of the mone intense set of lines to the tnans isomen could, ofcounse' be made intuitively but it is supported by thnedlilö?e or less indäpendentangunents outlined below.
(I) The relative chemical shifts of the methyl nesonances of the R^ snouo

may be-used to assign the peaks to the appropriate isomen" tH"ttän rn.rRichands, Mol. phys., 3, 253(1960) and Sr'fgö(fggZl; Laplanche and
Rogens, J. Am. Chem. Sdc.r 95, OOO0(fg6T). The morä abundant isomer hasthe nethyl resonance at higfi-en field (Ro = Me, Et, i_pn) and so would beidentified with the trans isomer by anafogy tritn ;*ri;r" work on N,N-disubstituted amidE

(2) In the pnoposed complexes with benzene noted in benzene sorutions (see
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above references) the r.ing is attnacted to the amide nitrogen and
tends to stay as fan away from the canbonyl oxygen as possible. The
upfietd shift of the R"-methyl peaks fron the cis isoner would then be
gneaten because of proiimity to the benzene rifrS It is indeed found
that benzene dilution shifts the weaker set of Rr-methyl llnes more
rapidly to higher field so these would be assignäd to the cis isomer.

(3) The coupling constants between the formyl pnoton and the NH pnoton
(in 1.0 M sulfuric acid solutions of the fonnamides) ane langer fon the
isomen with the less intense set of lines, (R., = M€r Et, i-Pr'). The cis
isomer has a ttrans arrangement of protons acr6ss the C-N -bond, which lli
partially a double bond, and so should show the langer JltH_CH value. Since

this is obsenved re again rould assign the weaker, set of lines to the cis
isomer.

It is gnatifying that these divense methods for assigning the lines agnee so weII.
We conclude that in N-substituted formamides the tnans forln (II) pnedominates
but there is always a measurable fraction of cis Fo-r(II) pnesent. The
interesting question of tempenatune dependencils being studied.

Vlhen the fonmyl proton is replaced by an alkyl group (R., = Mer Et, i-Pn, t-su)
only one set of lines is seen and the above cniteria shöw that tbey-ane tFose
from the trans isomer (II). Since the banrier is pnesumably too high for napid
rotationafiäGnaging, and accidental coincidence of the Ro-methyl gnoup lines is
untikely by analogy with othen compounds studied, the sinf;Ie set of lines indi-
cates that less than about 2% of cis isomer is pnesent. This is an expected
result since steric interactions SFtwe"n \ and R, would make the cis isomer
less stable as the size of R, increases. -

Coupting constants have been measured fon the fonnamides in sulfunic acid
solution. Protonation on oxygen in these solutions incneases the fraction of
cis isomen and again this is expected since the steric intenaction between Ro

äi?- hydnoxyl would be larger than in the unprotonated amide and the trans '
fonm nelatively less favored.

As a separate matten I might mention that I will have post-doctoral
appointments in NMR-EPR open for next yearn.

Yours sincerely,

--7,.1'1/ZJ^V
I

Max T. Rogers
Reseanch Professor of Chemistny

,,far"ua Xa,f.h'r<tatl
laurine laPlanche

MTR:cs
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UNIVERSITY OF ILLINOIS

Deparhnent of
CHEMISI'RY AND CHEMICAL ENGINEERING

URBANA
61803

The Willian Albert Noyes Laboratory October 22, J961

Dr. B. L. Shepiro
MeILon Instltute
hl+OO ffftfr Avernre
PLttsburgh IJ, Pennsylvan:ia

Dear Dr. Shaplro:

As our lnltial. contributlon to I'{eILon-D-xr I would. Li.ke to relate
sone prellmlna,ry results on confonrational equllibria ln the 7rJ2-d.ihyd.ro-
pleiatlene system, whlch lfr. Joseph Sieron and. I are lnvestigatlng at the
State Unlverslty of New York at BuffaLo and. aLso here tlurlng ny vlsitlng
leetureship.

lte have stud.led. the temperature d.epend.ence of the r.rr.r. spectra
( COCf") of 'f rJ2-dihyd.ropleta.d.ene ( I) and. trans-?rJ2-aiaeetoxy-fll2-
clihydroplelad.epe ( II) on the A-60. nre -CHa- sfÄnd of I goäs iron a
slnglet at +Jp" to an AB qr:artet (9,, = 71 e.p.s., 4^ = 15 c.p.s.) at
ca.-JO to -15-. fn II, we follow tEe acetate nethyl"group whlch 1s a
slnglet (f.Br) at room temp. and gives a d.oublet (E,, = 15 e.B.s.) at -Aro.
I{e have calculated. aetlrration trnr"a,meters, using the*Gutowsky-Holn eq. for
relating k to To and. Plette and. And.ersonr s fast excha,nge approxilation
for llle wldth üeasurenents above T".

The d.ata are surumarlzed. below:

o-t-l
oAc fl

mrC

k(atr")
AFI
Ea

^sl

,nQ-rl

152 see-l
Ll.6
L2

-5.7 e.u.

oAc.
Iu

H

+7

JJ sec-L

14.5

IO. B

-L3.2 e.u.

H q-

HHH e

r
ff,
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Dr'. B. L. Shapiro
October 22, 1963
Fage 2

Inspection of mod.eJ-s srrggests that ]-and. 12- substituents should. raise
gror.rra state energi.es more than (planar) transitlon state energies, d.ue to
nbow-stern" and. "peri.-H" interactlons (a and. b ln fI, above) ln the fold.ed.,
boat-like ground. state. In the case of II, however, the rotational- barrier
is higher than I, rather than lower, and lre are inclined. to attribute this
to the large -ary! in II, which results from the trnrtiat freezing of rota-
tlon in the acetate gfoups necessarTr to perrnit passage over the transition
state.

The values given are being checked. by further measurements and related.
nork in this ring system ls in progress. 'rüe feel that these data, al-though
still not on quantitative ground.s, provid.e an interestlng exa;np1e of en-
tropy effects in confonnatlonal changes.

Sincerely yours,

8"f,n^1,

Peter T. Lansbury
Assoelate kofessor
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CHINA LAKE. CALIFORNIA IN REPLY REFER TO:

5O52lDl'ftrtztp
21 oct 1953

Dr. Bernard. L. Shapiro
MeIIon Institute
Lboo rtrth Avenue
Pittsburgh 13, Pennsylvania

Dear Barry:

When our earlier NIr4R studies of 1-nethyJ.-n-aLLylcobalt tricarbonyl (and
Its honologs) sholred that the conplex could be synthesized as a nixture
of Eln- and. anti- lsoners, we d.ecitled to go ahead and see whet therno-
ctynarnic info:mation night be gleaned fron a kinetic stucly of the
anbt + 6qn isomerization reaction:

HH
H..fsr,u + n..a-i.;",Or,
frönrt*

The e:q>erinental work consisted of several nonths of reaetion rate D€&sü?a-
ments ancl equllibriun constant detemlnations at tenperatures fron hOo to
ll+OoC. NI{R provid.ed the analytical neans for estiurating the isomer ratio,
a value readily obtalned from the relative heights of the Äln- and anti-
nethyl doublets. No other analytical nethod eould have provided" such a
straightforrrard measure of this variable.

llhat we found was an equllibrium constant varylng fron 20 to 30, favoring
tlne 

^tln- 
isoner. The lower stabllity of the dtrtL- isomer is a consequence,

we belleve, of steric repulsion between the nethyl ancl the 1- position
proton. The honolo€lous Ir3-tlinethyl conplex \ras found to exist only as
the less hlndered 6An,6An- or 6!ln, L,@J\A- forms, while the 1r1r3 trimethyl
conplex existed. only in the less hindered form with only one fuan6- nethyl.
Efforts to syntheslze a lr1r3r3-tetranethyl conplex failed, presunably
because of the prohibitive steric repulsion between tvo t)gttÄ- methyls.

Fron the tenperature-dependence of the equilibriun constant we obtained an
estimate of the heet of reaction of I.B5 teal/noI, elose to the average
value of AF = RTtnK = 2,I5 kcal/noL.

The rate measurements yieltled both forward a.nd reverse rates and. activation
energles, sinee the previously neasured equilibria provided the ratio of
fonrarcl and reverse rates. The speciflc rate expressions are:

Kt = 0.859 * lolt "*p 
(-29.o x 103/RT) sec-I

Kz = o .527 x 1ol3 exp (-30.8 * to3/nr) """-t
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5052/Dwttztp
21 oct 1963

The activation energies are somewhat l-ess than the values listetl for nor-
mal cis-tra^ns isonerizations ( 35J+5 kcal-/nol) a^nd probebly reflect the
lorered bontting energy of the clelocalized l-systen.

We hope to present this vork at the forthconiag Southvestern Regional
ACS neeting in Decenber.

Sincerelyt

'Qrr^,U N,otov,-L
DONALD W. MOORE

Code 5052
General Research Branch
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attellc M.*orial It,rtitutc
50 5 KING AV E N U E COLUMBUS oHto4320t

AREA CODE 6I4, TELEPHONE 299.3I9I

October 23, L963

Drn B. L. Shapiro
I"le1lon Institute
4400 Fifrh Avenue
P ittsburgh, Pennsylvania

Dear Barry:

tr{e have been looking into the problem of end-group anal-ysis and
mol-ecuLar weight determination of polyalykyLene g1-ycol-s and pol-yalkylene
glycol esters and have submitted an abstract of our work for consideration
by the Pittsburgh Conference Committee for presentation at the 1964 Con-
ference. Possibly some of the MELLONMR readers wiLl be interested in a
few of our results.

I.Ie have noted that in solvents like pyridine it is possibl-e to
differentiate methylene and methine groups attached to a hydroxyl- group
from those attached to an ether oxygen. This effect is demonstrated quite
niceLy by the encl-osed 60 Mc./sec. spectra of the -GHo- resonances of tri-
ethylene g1-ycol. In CDCLe the outer components of th6 A"B, spectrum of
the HO-CH r-CHr-O- groups äre barel-y discernable - the cefit?aL portion of
the ArB, Spectrum being hidden by the resonance of the four equivaLent
-O-CH;-CH,-O- protons. In pyridine, however, one can clearLy see and
integiate-the Low field portion of the ArB, spectrum. This makes it
possible to cal-cul-ate nurnber average mol-äcülar weights without using the
-OII resonance area and thus circumvents the probl-em of obtaining Low

molecular weight values because of the presence of a smal-l- amount of
waüer.

For exampl-e, the molecuLar weight of a sample designated as
Carbowax 600 was calculated to be 422 using the hydroxyl- and methyLene
resonances measured in CDC1, solution. However, using pyridine and onLy
data derived from the -CHr-'resonances \^rd calcuLate a mol-ecular weight of
592 for the same sampLe. -By boiLing point elevation of benzene the
molecuLar weight was found to be 596. The difference between 422 and 592
corresponds to onLy 2 per cent by weight of HrO.

DEDICATED TÖ THE ADVANCEMENT ÖF SCIENCE



6I-39

llattclle M"moriJ Institute

Dr. B. L. Shapiro 2 0ctober 23, L963

trIe have used this technique with poLyethylene g1-ycoLs to mol-ecul-ar
weight 6000, with several- polypropyl-ene glycols and with some esters. How-
ever, vre are presently awaiting the del-ivery of a new digital vol-tmeter and
with it we should be in a much better position to define the limits of the
technique.

We shalL send you more data after we have received our vol-tmeter.

Best Personal- regards.

Yours trul-y,

--f-'' In,
Thomas F. Page, Jr.

f^*^ t. ß*l*
trrlarren E. Bresler
MoLecul-ar Spectroscopy

TFP;!üEB/gf
nnc (2)
Air Mail
Special De f-ivery
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STEVENS INSTITUTE OF TECHNOLOGY

HOBOKEN, NEW JERSEY

Deporlmenl of
Chemislry ond Chemicol Engineering

October 24, 1963

Dr. Bernard L. Shapiro
Mellon Ingtitute
4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Dr. Shapiro:

l,le have recently developed a general nolecular orbital treatment of
spin-spin coupling of directly bonded nuclei and have applied it to C13-U
couplings in cubetituted methanes of the forn GID(YZ. Thie foruulation,
which uses bonding orbitals, takes into account substituent effects and
yields a square-root additivlty rule, namely

',lJcn = 1* * H, * h, (1)

where - lt *' I u and TI , are paremeters associated with the individual
substftuents.

The above theoretical expression is derived on the basis of the ap-
proxinate seeond-order perturbation theory of Ransey and on the assuoption
that the Ferui eontact tern is doninant. The ground-atate wave function
is constructed from equi.valent orbitals which are orthonormal and which
obvioualy possess values at the hydrogen nucleus as well as at the carbon
nucleus.

If the four equivalent orbitale are deeignated Vt, I *, t/)u and

*r, then the eompletely antlsynnetrized wave function for tüe Uonäing elec-
trons of the molecule ie

9" = äJ,, 2 c-8 f tt (r)o{ (r) {,t t ptrlrl*otlcilVx(s) p(T)

X P, <sl nqsl 9v @ P 
(L) I 2c211 czl {r(s) P(8)1,

Synbols _4 and p aesignate the two possible spln coordinates of an elec-
tron. Pu is thä pernutation operator exchanging the spaee and spin coor-
dinates of the electrons. I,Ihen this wave function is pLaced in the Fermi
contact expresslon the following equation results:

2
JcH = 6K (ltlCr * H*C* * }l"Cv + HrCr) (2)
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In this equation

2 ,+), ," 
',",

(= 
'* 

\-

Hr ie the value of V1 tt the hydrogen nucleue, C* tc tbe value of V*
at the carbon nucleus' etc.

In order to delve into the nature of the Product1,."rtl,: "fn' kltand H-C-, it is necessary to specify lteve functions 9t'-9*,- f
ü ftot a series of gubetituted methanes. Such ineornäti'dn-is'ntt avaLt-

"Ui!.i ttris tire and the validlty of Eq. (2) mrst await the deternination
of these functions.

Eq. (2) can be nade to yield an addlti.vity rule provided certaln

"s"o.ptions 
are mede, sone more plauslble than otbers. Although the con-

etant K contains the average oe ine electronic excltation energy, A , w€

will assume that K ie i.ndetendent of substituent effecte. In additlon we

will assume that the produit ttrC, ig associated with the equivalent orbitaL
of tbe C-It bond and ränaing cof,afant for the eubstltuted methanes- Flrther-
more productg HxCx, ErCo and llrc- ere assulred to be predominantly dePendent

upon substituentJ^i,-T-X"ä z, Telpecti.veLy, and at" ässumed to vary inde-
pändently. tte cen now define Paraneters 7|x, Y(, and ?1z as follows:

Dr. Bernard L. ShaPiro -2- October 24, 1963

and

Each { factor is assoclated with a substituent. Eq. (2) becones Eq. (l) '
a Bquare-root additivitY rule.

Table I showe that Eq. (1) reasonably su'"-arizeg the data. The fac-
tors, shown in Table II, were obtalned by fitting the data with a method of
least gqüares.

A more detailed description of thie work is being sent to,'.the Journal
of Chenical Physies for publication.

SincerelY Yours '

Ah.,"rr/*/ K. 771 ..U*
Ednund R. Malinowski
John P. Larmann
L. Z. Pollara

=(
=(
=(

nr
Ytv
r\z

)
)
)

6K
6K
6K

,
1
1
2

(
(
(

E1C1 +

Il1C1 +

ll1C1 +

r/3
L/3
L/3

Htc*

Wt
),
),
)
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Table I. A couparison of observed and calculated values of Jgt(CEXYZ)

cmffz Jgg(obs)
(cpa)

J6p(caled)
(cpe)

CHTYZ JgH(obs)
(cps )

J6"(calcd)
(cps)

cHrt
cH3F
CE3CI
Clt38r
CH3I
CH3CN
CIT3COOE
Cll3Cll3

9Egcons
Cll2(C6H5) 2
CEgCE2I

CH2CL2
CHcl2CN
G:RCl3
c6B5$2F
Clt2F2
cltF3
CIlFCl2
CEF2C1
Clt2(cooH) 2
CII2CICOOH
CITCI2CO0H
CA3OClt3
CII2(oCH3) 2

$(ocH3)3
CHBr3
CII2FCN
CIIF2CN
Cl{2(cN) 2

r

1254
14ga
150e
L52e
151a
1364
130e
t26a
L26e
L27b
149b
15 lb
15 2b
r53b
1 5lb
161b
17 3e
178b

123
lsl
149
1.50
148
133
L27
r22
L24
L26
146
148
r51
151
145
161
176
L79

7t
(eps

1784
189b
209e
15ts
185c
238c
22oc
231c
t32c
152c
181c
14oc
t62c
186c
2064
166d
206d
145d

178
191
210
].57
t92
233
2r7
225
t32
154
183
L42
163
185
211
168
205
145

Cll3CIl2Br
C6Ir5Cn2Cl
c6115cErBr
(cH3) zQEB
ctr2ClCN
Att2l2
CE2Br2

a N. Mul1er and P. E. Pritchard, J. chem. Phys., 1!, 768, 1471 (1959)'

b Ob....r"d in thie laboratory by Richard Magee, National Seienee Foundation

Undergraduate Reseerch Participant, 1961'

c tt. lluller and p. I. Rose, J. Am. Chem. Soc., 84, 3973 (1962).

d C. p. van Kelen and z. Eckheut, J- Mol. Spec., E, 14I (1963)'

Table II. Substituent Factors, L , for Various Groupe

Substituent

-lt
.F
-c1
-Br
-I

12)
Subgtituent

-OGII3
-COllS
-cN
-cooH
-G:83

4
(cpe

4
3
4
3
3

12)

3
5
4
4
4

53
77
L7
89
60

69
08
82
8t+

79
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lVIn r-.r-,olv flvs rrrrrTE
44oo Frrtn ArrPrrrn

Prrrsnrrncs 13, Pa.

October 22, L96t

Dr. B. L. ShaPl'ro
l,lellon Inetltute
l+lrOO fffth Avenue
Pittsburgh L), Pa.

Dear Barry

I was very much lnterested ln Peter Bladonrs Letter
(UenOmn lßO p. 16) on the chlorofluorobenzenes. I{e heve been

aotng efui|lar lt,tdtes on theee coatpounde as well es on the brom-
fluoiobenzenes and several benzotrlfluorldee'

I{e have found two lnterestlng featuree concernlng these
highly eubstltuted comPounda :

(1) Ttre addltlvtty relatl-onehtp of Gutonekyl et al',
shows large devlatlons in a number of cagea'

(e) Ttre meta fluorine-fluorlne coupLing conatant varles
widelywhlletheorthoandparacon'rplingarerruch
less affected bY subetltutlon'

concerning the flrst polnt, we predlcted the Fle chemlcal
ehlfte uaing the equatlon

0x (predlcted) = LLJ.2J + EFre shleldtng Parareters

where LLr.Zt is the 0* value for fluorobenzene accordlng to the Fllipovich,
Tlers deflnltlon2. Ttre shleldlng paraneters lrcre taken from the data of
Gutowskyl or TaftJ and where nece3sary, converted into ppm wlth posttive
numbers correspondlng to Lncreaged shleldlng relatlve to csc13.

L. H. S. Cutffisky, et al. J. Aur. Chen. Soc., &,r h8op ßgSZ)'

2, G. Ftllpovich and G. V. D. Tiers, J. Phye. Chem' frJ 76t (L959)'

t. R. Id. Tafr, Jr., J. Phys. chem., fu, 1Bo5 (1960).
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Ttrese predicted shtft valueg are ehown in Table III. We
applled a correction factor to the predlcted ghlfts ae followe:

Coneider 5'
s

rf the predlcted shift of Frs deviates fro'n the obgenred ehifg it ls
probably due to the perturbation of P by Q, T by s, etc. rt was thought,
therefore, that a measure of these effects mtght be obtalnable ernpiricaliy.
the emplrlcal relatlonehlp whlch we derlved le as follows:

ptt (corrected) = 0* (predtcted) - (po, Qr) + (ro, Sr)

where subscrlptg o and m indlcate ortho and meta subetituento to the Frs
atom in questlon and in that respectlve order. Ttre secondary effect of
para eubetltuents was ignored.

By looking at devlatlons of predlcted and obaenred ehlfte we
got the following table of correctlon factors.

R

TabLe I
(Po, Qr)

(x, tt) or (H, X) where X = H, F, Cl erc
(nr, r)
(r, nr)
(cr, r)
(r, cr)
(r, r)
(cr, cr)
(rr, Br)

Correctlon Factor

0

t

h

t

5

\
7

7

Dare

Ihe corrected Frs shift values are shown in Table III. fhe a(C - O)
val.ues when conpared to the a(r - o) values are a neasure of the worth
of the correction in eompounds studied. Ttris correction iB certainly
not LO@o vaLtd but lt coneiderabLy irnprovee the predicted Fls shift
values in most caees. Tabl.e rI surrnrerlzee the J5'p data whlch we ob-
talned from the compounds studled. Ttre large variatlon of rneta Jpp
wlth substltution is interesting, but we have no explanation for ll at
pre8ent.

Table II J

meta
,r( "ne)

ortho

20.5; I.7;
2.2:
I+.3;
6.t

L.6
1.9
2.1+

5.8
9.5

1

2
9
2

20
20
20
20

o
2
6
o

20
20
20
20

B.o
9.8

7.9:
9.7;

1.8
2.7
5,8
6.9
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2, ,)-Tri F, 1, DlcL

2,1,1+r6-Tet cl, !-F

2|6-DLCL, tr5-Drl
2r4-oic1, ,,5-DLF

2r6-DrcL, 5rI+r1'ttLt
2rJrJ-TrLF, 4r6-DiC1
zrl+r6-TrrF, tr5-Di.cl-

z rl+ r6-trLCl, 7,5-Dir

211r\,5-TetC1, 6-F

2 rl tl+-TtIF, 5 r 5-Dic1
2,r,6-TtrF, 4,5-Dic1

2r6-DtBr, t,
2,5,5-TrLE,
2rl+r6'TrLF,

TrtF
DtBr
DLBt$

zr1-DtF,
2r1-DrE,
2,6-DiF,

,6-ollr

Obaenred

Lg9

110
tLz

119
L"
161

LL'

ttr
Lt6
L56

LV2
L25
L56

1@
L25
L71
L62

11?
ttt
L56

bA P-O A

to

11
,
9

5

LLT

LLz
Lt)

119
Lt9
167

LL6

141

LLt
L6t

LÜ2
Lto
L6T

,9

L@

110
lLz

LL?
Lth
L6t

t1l+

L'L

L72
L56

100
L2'
L59

117
Ltz
L6I

L?I+
1i4

-1

o

0
o

t
B

2
I

0
4
6

, I

o

-l+
0

-2
o
t

-2
-1
-2
t

o
5

1L

I
2
2
T

T
7

-2
-t
o

o
-1
,

-1
o

-1
o

o
o

I

-7

l+

-1

o

1

\15-
l+ 16-
1,5-

2-Br, 3rI+r5-TrLt
2rJ,J-TILF, 6-8r
211r5-TtLF, h-Br
2,1+,6-TITF, J.Bt

LgT
L22
Ltt
L65

108
L2T
Lt5
L69

128
v6
L65

L75
L62

10I
o
o

2
1

1

2

B

T

5

t

2t1t
2'1t

5
4
t

5-
4-

DiBr
DiBr

l+-TrlF, 5r6-otar
6-TriF, l+r 5-otnr

Z-Bt, 1,|-DLF
t,5-DiF, h-Br

2,6-DtBt , l rr-DIF
2rl+-DiBr, t,I-DLF

2r\ r6-TrLBr, 7 r'-Dir
ZrJ'DLßt, lrl+r6'Ttw

2,I-DLF, 4r 6-Otnr
2r6-DrF, ),J-DLBr

2r1r5'Ttltr, l+-CFs, 5-C1

2,6-DLCL, 3.1-DLF, 4-CF3

0# m pPt where CFGIg

LÜ2 LOz
Lq9 109

96 94
10h ß,

98 9'

Ltl+ L12

Lrt L25
160 L51

LtL L26

lst' lol+

is taken as zero.

101
1@

9l+
LOl

96

Lzg

t?g
Lr2

t26
105

A (c-0) = ff (corrected) -

Very truly yours,

L2'
1*

t;l A (P-o) 0* (prcdicted) - ott (obsewed);
Ox (obsewed)

J. J. Burke
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Tpxe.s Cnnrsrraw UNnlnRsrry
FORT WORTH, TEXAS

DEPARTMENT OF CHEHISTRY

IVBS/dc

W. B. Smith"/;F:"&

October 23, 1963

Dr. Barry L. ShaPiro
Mellon Institute
44OO Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Dr. Shapiro:

Noting the recent interest on the part of your contributors
regarding tong range coupling constants, we thought they night
be interästed- in a case which just turned up in the course of
our work. The n.m.r. spectrum is given in the accompanying
figure.

The coupling between the two methylene groups amounts to 1.3
C.p.S. I and, as witl be noted, there is an informal structural
simifaiity between our case and that of santonin reported previously
by Randatt (MELLONMR 49-22). The splitting of the ring methylene
gioup is quite obvious. However, the ethyl group methylene is
somewhat more complicated presumably because of second order
splitting by the methyl

Yours sincerely,

B. A. Shoulders

ß,4,
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"Aucupuln ed rethoxyaucupsin, Two Phenouc Bpheryf,
&rlvarives fron the f,edvood of lgrbus Aucupula (1,)"
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