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Starting on page II ls a bibllography of reeent publicatlons on

NM3. fhe Llsting is a chronoJ.oglcal- record. of papers, abstraets, etc. of

Nl4R lnterest whlch have been recelved in the MelLon fnstLtute Llbrary

durlng the perlod 28 Janr:ary L959 to ll Febrtary L959t tncJ-uslve.

M.E.L.L,O.N.M.R. reelpLents are lnvlted, to send us the narnest

authors and references of any pubJ-lcattons whlch bave appeared but whleh

we have nlssed, and we wtlI be happy to put these ln tbe next issue.

Contrlbutors to M.E.L.L.O,N.M.R. are remLnded tbat they should

leave at least a one lnch, i.eft-hand, margLn on aLL sheets of thelr contrl-

butlons.

Beglnnlng wlth the next lssue of M.E.L.L,O.N,M.R. we will include

a sectlon on t'Preprlnts avalJ.abJ.en. If you have a preprlnt which you are

wllJ.lng to clrcuJ.ate on request, you are lnvttecl (nay, urged) to submit

title of sa,me, and narne and address of person to whom requests for coples

shouLcl be sent.

AAB BI,S



STIRUNG CruMßTtY LAüOilATO!Y
2J PROSPECT ST&EE-T

Drs. Bothner-B;r and ShaPi-ro
Mellon Institute
Pittsburgh, Pernsylvania

Dear Akse]- a.nd Barry:

I,6: jsp

Enclosure

DEPARTMENT OF CHSMISTRY
YAIE UNIV.ERSITY

NE\,)g HAVEN, CONNECTICUT

27 ,laatary L959

I was very pleased to receive your fine newsletter. f art

enclosing the solution of a practical problen nhich arose at Iale i-n tJre

hope that it night be of use to your readers.

Quüe often, I find that n.n.ro lines fall- so close together
tkrat they carmot be pievented frorn overlapping even'trlth the best of fields.
lrliren thii occurs, thä observe<I peak positions no longer correspond to.the
true positions, Älrrc" the peaks pull one another together. In order to

"otru"t 
tiris error, withoul knolting the answe" to begin with, one has to

observe sornethi_ng related to the anount of overlap, The simplest quantity
of this kind to rrreasure is the ratio of the nii-nirru.rn height betneen the
peaks to üre nraxjnn[n height. Now, if we rea11y are dowtl to the natura]
iine uldth, each peai< should have been Lorentzian and tlee sulo curve cal]
be rritten-out as a f\Dction of the distance between the true pea-ks. At
itris po:.nt, in order to ävoid tork, I trained the tBI'{ 6!0 to cal-culate
the päsitiöns an,l heights of the maxinra and ßinütra and tlre correction
factärs for the "a". 

rher" the pealcs are of equal inte'sity. 'lhe encl-osed

curve gives the results.

As can be seen, the correction can be applied usefully over.but
a l"jmited range, If the ninirrrurn height is half the na-.<i:nun or less, then
ine "orr."tioi is 1i3 or smaller and probably negU-gib1e" If the minj:nuim

i"-pliö-"i tir" o^6i*n or rncr€, it ii probably.difficuft to raeasure it' r'rel1

"r,oogh 
to correct accuta+,ely, iince tJ-re curve -is beconring steep' In any

cas., one can very readily see where one stands.

Yours trulY,

/Zrffi
Martin Saunclers

IO,Ll o,6 o.8 o
l.a
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@

Dr. A. A. BoüLuror-By
Xellon Instltute
4l+OO Fifth Avenue
Pi ttsburgh, Pennsylvania

Doar Dr. Botlmer-BJr:

.e,s I Indieaüed in earlier correspondence, I am sendrng you in thlsIeüter some prelimLnary data on tJlo spin-Iattice relaiäiion oforganic li.qui-ds. This rork is being eamled out j_a part forg-onsral- informatlon, but also oore speci-flcallJ in coonection wiühühe uso of T1 measunements for catculattng the rates of reorierrta-tlon-of variöus segments of polymer ehainÄ il soLution, (F. a. Boveyand G.-V. D. Tiors, pep€r to be presented at Symposium on'siereo-
regu.l-ated Polymers, April, 1959, A.C.S. l,Ieetlng.J

Tho cal.culaülon of spin-l-aütlce relarat1on arising from inter-
molecular magnotic dipote interacti-on l's rather awkward; to us,
fon -example' ttro Bloembergen-purcell-pound carcul"s tion (phys. Rov.
72 679 (19t+B) ) of the intärruolocular conrriburion to trrä nl or
rtaüor is not ontlrely convlncing, and ne feel tJ.at a bettei calcula-tion ean be basod on a mor6 spocific consider.aüisr of ttre actualproton nelggbors. Ädmlttedly, in highly associated 1iquids suchas taüer, one has tnore roason to expect intermolecul,ar effeets,
aad no ar6 conti-nul-ng the study of theso liquids botl. oxperLrnentally
and theoretlgcrtj. In non-associated organie ]-iqul-ds, nä fett that
lltemolecular re3.axsüioD mi€ht prove to be negliglblä because ofthe l/ro fgctor l-a the irrteractidr of üuo dipoles. If this nerotrue, iü rcmld great\r sirnp}i$r täe treahent of the relaraüiorr ofprot@a la polyners.

&e approach of Rellry and sürmbotne (J. ch€m. phts. 26 L33B (fgsll]-,
h 'hich the relaration of soluto protdrs is measured äE-e functl.on- -
of dilutlon ln CSZ (nhigh contaihs ss mgaeüic nuclei)' seenod tobo sor.md, and so Eo applied it to seyeral- liquids, tnciucling
nositylene, _rüich they reporüed o. *roa tho molecular rooilenta_
üim rate-Ulc_is_much greaüer than tbe observing r.f. froquoneJr,us have tbs follosing for tho intramotecuf.ar rolaxaüioa ratä,
oepl.oyrng tho Stokes-ßiastein approrimaüioB for Tcs

EfirErlrrffi0l

Dr. Ä. A- Bothner-B5r -2-

-IT1 tti##'z

FebrrrarJr l.2, A959

(1)

t2l

a bel-ng tl.o rnolecular radius, ca}.cu-I-aüod from tho molar yohmne, b
üho disüance apart of p.roton aeig[bors (if there a?e uore than one,thero FiII bo cmpl'ications, r.loich ue.c@sider bblou), f theproton ggrromagoetic ratioe aü T ttre vi.scosl-üy otr tüä ltqul,rl. Fora given compormd., di-l-uted in .a dolvent having ä düfenant iLscoslty,
ne nray expecü the quaatiüJr \/Tf-,, rhich re öall. p for convenience]-to be a consüant i.f interuoleiul-ar relaxatlon is iegl-lgl.bl.e. Ifinterrolecular relaxatioa i9 i.uporüant, a ptot of p-va. vo1. per
cent of soluüe ui11 bave a posiüive sl.opo, ae Belliy ot al.. pätnü
ou!._ ,!ü appears to-us to bo yery i-dportanü, borever, to plol p andnot l./T.r. lJe havo done thj-s in RLg. I for m siüyleno rln-g aod
nothyl protons, ü€ürameth)rlsllane" cycloboxene, and berrzone, and
have also iocludocl poinüs fol, puro tolueno and benzotrifl_uoride.
411 If measurements lroro made et Z5l ?y th.e direct mothod, using e
Brush-recordor and a Va:r.iErn V+3OO-2 kO.OO Uc,/sec. specträmetorl
Sons of ths crrryes sfror sn uprtard bon ln the middlo, rhlcb sugg€süsthat for solutions of sone cmpounds (or groups) rn auother f_tqdd
of dlffering viscosiüy, the Stokes-E:Lnstein relatlonship does not,givo quite t}.e correct, _val-ue of JrJ.-, I-n alt casos, horover, thopure ].iguid and its 1O$ solution'iä CS2 sbor ebout same value of p;
for aromatie rlng protons, the value iä the ssro aü al.l concentra!-
tions. Those results appear to us to indieaüe tJrat fon rrun-assoclaüsd
orgartlc liqulds, at leasü, lnüermolecular rolaratton is rml.q)ortaat.

He then üarned üo a further. eonsldoratloa of the releraüioü reüesin pure orgarrig ].iquids contalning cre, ürlo, end tbroo byatro8€n
aton,s on a carbon aton, and a1so geveral fluorine-aoaggirrtng eom-pounds" The resu]-ts are shorm. in Tablo 1r tJre second coluwr of
nhleh gives th6 no]-ar volumes, rih1].s tlre ürir1t and fourttr: glvo Tr
and p for ühe varl'ous types of H and F. Tho üso colrmns näadod I
-fc shos the corrolation üLno fl calculatod from the Spp oquatl.oa:

L LO?-zqJ-*;z- b6
FT:

a
and the quanttüJr -)!r calculated frcE tbo Süokes-Elnsüein oquatloni

-l = Errn83 . (3)
tc 3kü

tb6 last colllffi glves tüe t*to 7!/ 'T!, ma provldos a tesü of
thg BFP_ oquatLon. Discrepancies sFc öbsorvod t! bqth dlr.ecülonss
T:/_T: ( I (t.e. calcul.aüed roilar.at!.on rates too fastl sDd

fJtI ;r I (calcuJ-at6d relaxeül@ raües too slor). I{ost coqronds

u
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Dr. A. A. BothnÖr-By

T'AB i JS

Ehc. 2

-3- February 12, 1959
Tabl-e l-

Spln-Lattice Relaxation of lfotons and Fluori:re Nuclej.
in l)ure Organic Cou4:ounds (2!o)

sec x
lall irLto üh6 f irst class. i.'or lßethyl Sroups' f|tf!. = o..]95 t
ö.öSSl nr"rene rlng ptotott" 

"ho" 
. säatler äevittlon:" 'fl/fL?

O.58 i 0.08. The dlscrepancies observed for methyl Sroups may be
auä td (a) falluro of additivity of relaxatlon processes to hold
whe:re two'protons relax a tliird (see P. S. Hubbard, Phys' -Rev' 109
1153 (1958i); in methyl groups, 'ft L" calculated by dlviding
uquation (2) by 2, but tkris Is prb6ably not strlctly correct; or
(ü) to failure-of the Stokes-EinsteLn'f{ to represent the true
correlatlon tlmo for methyl gr'oups, whic[ rr'ay spin considerably
fÄster than the molecule äs C uhole. Neither of these explanatlons,
hol.ievere can hold f or: CH2C12 anC CH2Br2. We do not feel that
inaccur'äcies in nucloar fionänts c'r intärnuclgar dlstancos could
account for theso devlatlons.

chloroform and ccleF a.y.s cases of lang€ deviatlons ln the other
äirectfon. The calculated proton rol.axatlon expected to srise from
the three chlorlnes is less t;6en Zof of the exln cüod effect of one
ireighUorlng proton; tho chloroform pnoton rslaxes about 3 tlmes
t;;ü;" ttraä äxpectäd. rn ccl?F, the fluorlno rolaxatlon 18 verlr
mueh faster than expoctod (seC Guto!'Jsky and Woessner, Phys' Rev'
iOü-gü3 ifSEOt). VIä sugeeit that tho chlr:rlno nucleus, posslbly
6ää""Ä-u it i"'6erne rfipped ovor through lr:teraction of its
q"Äär"por" moment irua tfre electric field or' tho molecuLe, ls
Äctualiu more effoctlvo in causing relaxatlotr than one would oxpect
frorn Yz/bb.

Thoso studles are conüInulng beoauso we feel they may provldo nor
üforrnatlon concernlng orgsrlc moleculesl and because-thoy appear
io-pof"t to tho need for ä more satlsfactory thoory of_thermal
rel'axatlon. llle lnvlte cornment from others uho have made slmllar
observattorts or uho Llavo r.lrry thoughts concoming this work'

Very truly your8,

Conpound V, c.c. T1 f-r/?rt fl, rron T1 en flTi
1011'L

lDA

t.66
o.3B
r.67

2.lh
2.33

2.33

3.7L

li.OO

benzene
toluene

4'-D-toluene

nesitylene

pher5rJ,aceüylene

benzotrl-fluoride

benzene sulfonyl
fluoride

acetonltrlle
nitromethane
di:nethyl dlsulfide
c$cc13
acetylene dicarboc.
acid di-ltre ester
(car)lsr
eyclohexane
nethyl fornate

ethanoL

rlng:
9n:'r].ng:

CH2D:
ring:
9H:'rurg:

acetylenic H!
ring;
9r:'r]-ng:

F;

B9
107

107

1Lo

110

103

L22

53
5b.5
89,5

101
t22

6t+.A
81.6
6e.5
BB.2

93,5

lij.9
13"6
8.9

IJ.'
11.8
10,7

l+. B

10.1
t7.9
18.l
2,76
6.!0
6.ol+

8.9
13.5
20. B

IJ.O
r).o
lb.2
31.6
11,1
6.2

10.1
65.2
7.9
B.L

21,L
l.2.6
15,2
13.5
L5.5

27.3
16.1
25,2
T5,T
lr0.lr

L2.9
l+.8
9.2
3,6

20.l{
83.6

2.3

t.25
l.18
3,50

O.2lr
oJ6
0.30
Qr39
!17

o.:o

0.21

o.3o
5.8
o,b3
?(

25

0.>6
o.?1
0.16
O,72
o.25

0.19
a.56

o.55
f .lr0
o,36

0.33
0.19
0.11r
0.12
0.11

0.LB

O.28

0.61

o.3?
120

o.58

0"71

]
i
)
)
]
l

2 26

9,66

1.Lf
,6

lLo
109

62

,e

13.8
13.O
11'3
8.6
l'96

16,7
7.1

CHr: 13.2
Äz 22.o

(cu3cu2-) z,3z

1B.lr
38.!
11.1
11r.6

7.0
2,glt

O 
"721'3lr

2r1L
3'11+

16r1

f.10
3.83
o.76

2.38

F A. ß'*'*
crhc].2
cHCl3
clbhz
CHBr3

1.09
1.78
2.71t
6r&

3.3t
L,53

0
3
o
o

.28
,2
.16
.53

F. A. Bovey
Resesrch AssocLate

CFTCCl:
ccl3F'

1.
rBh

119

*Calculated fo! CH3 assuming no lnteractlon il"ith CH2.
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UNIVERSITY OF TTASHINGTON
DEPARTMENT OF CHEMISTRY

SEATTLE 5

KENNETH B.ITIBERG Feb aqy 18, L959

be a condltlon
II

and they w111 be sent to you shortly, Ttle flrst speetra wlLl be
of:

6.

Dr. B. L. Shaplro
MeLLon Instltute
44oo Flfth Avenue
Plütsbungh 1r, PennsyLvanla

Dear Barry:

Thank you fon lncludlng ry name on the malllng 1lst for
M.E.L.L.0.N-M-R. The note attached to tssue no. 4 has flna3.J.y
catalysed my elow Letter-answerlng processes, and so I am now
wrltlng to r"equest that ny nane renaln on the nalllng ltsü.
I thlnk 1t wllL prove to be a vprT useful publlcatlon (tt fras
been qulte useful to me already) and you and Aksel are to be
congratulaüed for startlng lt.

We have also had dlfflcul.ty wlüh tetrametlyls1Iane (ours
belng obtalned from Pennlnsulan Chem-Researeh), and the lmpunlty
has been found to be dlethyl ether, as you suspected. We flnd
that the tetrarnethylsllane may be easll,y purl.fled by passlng
1t through a vapor phase chronatograph. Ue have been able to
run 1 ml samples ihr:ough a l/z't cölunn (5 t long) paeked wlth
slllconerat room temperature, and. bave obtalned a good separatlon.

I agree that the submtsslon of data should
for recelvlng your3 rrmonühly lettersrr, and thus
some of our spectra photocopled and, reduced to

aln havlng
-L/2" x 11ü slze,

a- e?
cqo.c<Fcadrt

6*

&! a^rt h;,:l..)
cük

LtI 3 o yc - üh + - rg<o>cvi, 
3l"*r

fn the near future, I hope to be able to send you spectra
of cyc3-lc ketones from-Cs-Ct", (1ne1udlng the erotd4, where necessary),
cyclle oleflns from Cg-Ce, aäd also the speetra of'a number of
blcyclolZ.Z.lJ-heptane derlvatlves. If thls represents the k1.nd
of speetra you wouLd 11ke to get--flne, If these do not lnterest
Irou, please 1e1 4" !l:now.

Flnally, f nlght ask I-f anSrone has tnled to eorrelate
J values wlth structure?

Slncenely yours,

Kenneüh B. SLberg
Professon
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0o the Stablllzatlon of B&ce-l1nes

Tt ls veIL knowa that the Variaa SpectroEeter pover supply does

not have aalequate regulatLotr of the fllallent voltage. Various rorkers

have jmproved the baBe-Llne stsbtlity by use of a voltage reguLator ehead

of the power supply or by supplritrg the flla.nent voltage frcnn a battery.

We a,re no? using enother nethod that seeus to be very setlsfactory. A

Stenda.ld 12 volt storage bettery ls coloectetl across the spectroneter

filenent supply output, which has been adJusted to about 11 vo1ts. The

effect on base-lLne stabllity ls shovn belolr. It has been found necessary

to keep tbe bettery near fuIL eharge for optimun results, but it can be

usetl conttnuously for at Least a nonth before recharging becones neceesary

Pau-I C. Iauterbur
MeILon Institute

A

i

I

,t

IC mlluYolts/lnch

I lnch

Bette4t ln.

Pauj. C. Lauterbur
i,{e]'lon Insti-tu+"e

10 rdil1"olts/inch

Battery out



Ivleasurement sample: degassed

Internal reference: abouL 2% (CHs)4Si

Erüernal reference: benzene capillary-degassed

Spectrum sanplet not degassed, no reference

Room femperature

The A2B2 type spectrum sho$Is that the hydrogens on the tvro

sldes of the rilg are not equlvalent, and, therefore, that the heavy

atoms are not al-l 1n one plane. Conplete analyses of this spectrum and

those of a nurber of substituted ethylene sulfites are being carried

out.

bO Mc f ilMR Spectrur of Rthylene su].flte

Peaft Posttionx

2c6.5
210.O
L1.7
214.4
2\5.'
?f8.5
22o.1
2?).2
224,7
22r.\
2tl .,
zry.L
2'T.T
21L.9
2fr.r
219,5

* 
M"r,s,r"ud frcm tbe zero of tbe scale ou ublcb LnternaL Me4Sl is at
10 ppm (4oo cps at 40 Mc). fthe intexnaL Me4g1 ls 26J.o cps fron
the exterDal benzene.

Preclsloru About + O.t cps relatlve to referenae and ebout + O.2
ntthln-spectrr:n. Meaeurements on tbree recorded:
spectra were averaged.

l+0 IUc Hr NMR Spectrum of Ottrylene Sulflte

CHr-611t

f
2
7

4
,
6
7I
9

IO
Ll"
T2
tt
14
15
t6

I
0

I
o

S

ll
0

Feul C. IÄuterbur
Me]-].on Instttute

Paul C. I*ruterbur
MeLLon Institute

o
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cU Isotope Ef,fect oo t'9 Shlfbe

[he work of TLere oo rI9 anC * ehlf,ts oaused by deuterlr.rn

eubEtltutlon pronptccl us to look for a Ce - cl5 tsotope ef,f,ect. No

dcflnltc cf,f,ectE bavc been observed ln cmparr.Eons or clfoe ana cUas

groupsr but rather ].arge shlfts have becn f,ound, betnreen cI% ana c15r

rs6ona,nccg. llhoEe observcdl to dlate are gtvea ln tbe table beLow. In

all cases tUe C13f resonance lg at lrlgher flcld,.

Cmpound üc1lr fsotope shlft
CBE

(at 40 Mc)
ppn

CBB

CFsC00H

(creco) ao

CFaBra

28r.2

?8,l+.t

,r7,0

,.2
,,o5

6,7

0.1r0

o,]126

0.15?

fhe ncaeurcncnte wcre nadc by auperlu6rostng cl% noaruatton

eldlcbandg on thc c15tr pea,te and, are preclgc to about + 0.1 cps. lllhe

c12l'.c15908 psaks wsre also ncasured, but no lsotope cff,cct rEg obeervcd

(,Igu-g-p :1 lrl cps) '

Paul C. Iauterbrrr
MeLLon fngtltute



EUMBLE OIL & REß.INING GOMPANY
MANUFACTU RING DEPARTMENT

PO5T qFFtCE EOX 3t50

BaYTowN. TExas
ND DEVELOPMENT DIVISION

-February l_3, I9r9

Dr'. A. A. Botkrner-By
The Mellon lnstitute
4l+OO Piftn Avenue
Plttsburgh 13, Pennsylvania

Dear Dr. Boihner-By;

Rollie Wiflians and I have both founcl the MELLONMR to be a
vorthvhlie means of cornnmnication in the N[tlR field and vish to express
to you our appreciation for being included on the mailing list. We

hope to be abl-e to make contributions when our vork load wil-l- permit,
but for the moiraent I must confine nyself to conments on previous issues.
I vil-l appreciate it if you will place this letter in the next MEIJONIT{R.

Jim Shoolery has done an interesting and worthwhll-e job of
calculating effectlve shielaling constants (UnfJ,Ofinvn IIo. 3). This ls an
approach r^re have founiL quite useful even vhen lt is not possible or con-
venient to elinrinate a-Ll- the solvent effects. Dctension of this type of
correl-ation shouid. prove fruitful as ad.ditlonal precise clata beeome avai]-
ab1e.

Those of us engagecl in analybical work find. NMR spectra to be
extremely useful, and- are gratef\rl for their publicatlon. Our group has
just been ashed. to solve a ctifficult problem in olefin strrrcture, and" the
excellent spectra of the butenes presented by Bothner-By and Naar'-Colin in
MELLONUR's 1 and. 4 shoultt prove very hefpful-.

In order to make the spectra presentecl in I"IELLONMR easier to use
for rapiit seareh work, I should ].ike to urge strongly that IIs always increase
fr.orn left to rlght anti that aJ-J. chemical shift ancl. coupling constant tlata
be placed. on the spectrograrn near the pea.ks to vhich they apply. Our
experlence vith sizeable collections of spectra (viz. the Hunble Catalog
of Nl4R Spectra) shows that maximm utility is achievecl vhen the spectro-
grams are of uniform size and. composltion. A minimum requirement ls that
the spectra cover the sarne chemi-cal shift range wi,th reference to a suita-
b1e resonance such as benzene or tetrsinethylsllane, that scai-es or numeri-
cal itata be near the spectnun, and. that all sca-Les nm in the sarne d.lrection.
The fonnat adopted by the API lncludes a1l these features and 1s recornnended
to all vho are preparlng speötra for publication.

rt is not 'ecessa.ily desirabre, of eourse, to have complete
uniforrnity. in spectra presentecl in an informal buli-ei:.n like MELT0NMR,but r believe adoption of the suggestions in the preced.ing paragraph, in
eLdd.ition to those already proposeo by Bothner-By and shapiro in MELLoNI4Rllo. 1, urif]. materially increase the usefulness of the spectra. r arn awarethat some problems ar:e encou'tered in presenti.ng IIo increaslng to theright when the spectnrm 1s scanned- from lov to higü field. and. a varian,
Brown, or L & N record.er is used. in the norrnal marner. scanning frorn htgrrto low fi-eld is one ansl\rer, although it places ringing anil saturation d.1s-to.bions, if any, on the opposite sides of the peaks and. ehanges the
appearance of the spectrum slightly. pemanent reversal of the zero polnt
and d.irection of pen travef is a good sofution provid.ed. the record.er isnot used" for other pu4)oses. A third solution is to turn the inrlividualchart over and trace the spectrum on the back. This is not too ted.iousif a smafl nurnber of spectra are to be presented, and. 1t has the added.
ad-vantage of eliminating the undesirabfe grid. lines from some charts. Grid"l-ines i^ printed. spectra provecl to be more of a nuisance than a help inour vork, and have been el-lrninated" from all spectra in the Humble catalog.

Yours sincerely,

Dr. A. A. Bothner-B.' - ,

N. F. Chamberfain
NFC: ct
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