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@ Dr. B, L. Shapiro January 2'j, 1.963

Sample Preparation, Referencing' CalibraLlorr, Particularly for
the A-60). ProsPecEive attendees should be certain to exPress
Ehelr feellngs about such Evening BuIl Sessions eicher to me.

or Eo oEher nembers of rtrelrh OCEANS CommlEcee (PauI Lauterbur',
Tom Page, Jin Shoolery, or Louis Allred).

S incere lY ,

0/^ n^'(i''
Chas. W. I'llleoa, llI
Chalrman, 4th ocEANS c(]$(llitlec

CWW,/dtf

Dr. B. L. Shaplro
Mellon InstlEuEe
4400 5Eh Avenue
Plttsburgh, Pennsylvanl"a

Dear Barry:

Encloeed ls a prevl^ew for your MelloNMR readers
of the tltl-es and authgrs of che papers proposed fbr
presentatlon at 4Eh OCEANS. The detaLled cime scheduling
of all sesslona has not been included because, frankly, it
has not at th16 tine been resolved. Alchough it was once
lntended that the progran for 4th oCEANS should consist
nerely of 12 nlnety minute seseions, certain of rhe L2 sesslons
are bulging badly; ic appears aE momenLs of despondency that
4th oCEANS will have co begln lts sesslons on Easrern Daylight
Tfuoe eacb morniog and conclude theo oD Pactfic Standard Time
each evenlng, if there ls to be a reasonable clne for general
dtscueeloo. Reconrnendations from your lngenlous readers abour
ways co cope wlth Ehls problem are lnvtted.

In additlon to the forrnl prograo, there gga be one
or üore lnfornal and lüPronptu evening sessions, depending on
the r,rhios of lhe atEendees as well as on the availability of
talent to lead the dlscusslons of interesE, Nuuerous suggesEions
have already been received thac guch exEra sessions should
lnclude; (l) Speccroueter TroubleshooElng (WiEh Enphasis on Ehe

A-60), and (2) Review of Oprtmun Operational Techniquee (Includirts

UilION CARBIDE CHEiIICALS COMPANY 2
otvtstol of uNroN cARalo€ coflPoffAIroN

P.O. BOi a36r. 50Uta ChARr€SrON 3, W vA

8IS€ATCH AflO O€VETOEMENI Janu4ry 25, L963

P.S

P.P S,

Any NMR specrroscopisf, v,rho has not yet recelved atr

lnäivtdral noEice of 4th ocEANS, and who desires to
be fulcluded on rhe lnaillng liBE for chis and'lor fur'ure
OCEANS, is urged to send me his name and address al
once. the final malling, dlscussing scheduling and
local arrarrgeuents for 4th OCEANS, wtll be uade in
about tr{o weeks.
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r-25-63

Ten ca tive

4lb--agENE--Ere,ffes

l,Iellon Institute, PltEsburgh,
Febxuary 28 through l.larch 2,

Pa.
l-963

(The following papers wll"l be presented at 4th OCEANS. The order of
presentation of papers wtthin each session may, however, be varled; in a
few cases, transfer of papers from one sesslon co another Eay occur ln an
effolt to beEEer utlllze the avallable Eime. Flnal progran schedul"ing and
arrangerenEs will be announced laEer.....,No distincElon ls nade herein
between |tlnviEedil and rtcontributedrr papers, AnLl,clpated rnaxluuo lengths
of papers- in minutes-are indicated in the left nargin. Discussion cut
shorE in any sessl.on rnay be resurned at the end of rhe last session each day.)

Thursday, February 28 (Morning)
Session A-1: 'rNew Broadline Techniques and AppLicationsrl

Chairman: D. I. Bolef (hlestinghouse Electrlc Corp.)

'rEffect of Electric Fields on NMR and NQR|I
R. [,I. Dixon (Itarvard Unlversity)

2

15 III

l0 Iv

I'ModifLcatlon of a Pulsed NllR SpectronEcer for SoLlderl
D, C. Douglae aDd D. Il. llcCall (Bel"l Telephone Laborelorlee)

rrN!ß. lnvestLgation of PoLy-4-olefin Flberetl
A. Peterlln and H. G, O1f (Research Trlangle InetltuEe)

IT

25

25 "Slngle Crystal Techniqres in Nl4.rr
P. L. Sagalyn (U. S, Army l"traEerials Research Laboracory)

rrTechniques of NMR in Ferronagnetic MateriaLsrl
L. ll. Bennett (Nari-onal Bureau of SEandards)

I0 V. rrsub-Moleculsr Mollon ln Solld PoLyvlnylblphenyltl
E. E, censer (Jet Propulelon Laboralory)

sesslon A-4: "Ng-Sßjpplg!&q1"
Chairnan: R. S. Codrlngton (Varlan Asaociatee)

30 L. rrNl{R Irineshlft and Enhancerent in Organic Free Radlcalg'l
J. H. Burgess (Itashlngton UnlverslEy)

30 II. rtElecEron Nuclear Double Reeonance (ENDOR)'I
P. M, Llewellyn (Varlan Aseoclates)

10 III. ttRF Bridge for Pul.sed NMR|I
I. J. Lowe and D. Barnaal (Universlcy of PitEsburgh)

l0 IV. rrEffects of RF Pul-se Length on Free InducElon Decayerl
D, Barnaal and L J, Lowe (UniverslEy of Plttsburgh)

10 V, rrDeEerminaELon of Low frequency !,toclooal Spectra Uslng Measuxenents
of T1 ln the RoEating Reference Systemrr

D, C. Look and I. J. Lowe (University of PiEEsburgh)

Frlday, l,tarch I (Morniog)
Sesslon B-l: rrNlfi. InstrumenEatlon: ShorEconings and Maintenancert

Chalrrnan: T. J. Flautt (The Proctor & Ganble Co.)

I. ttThe Care and Feeding of SpectromeEersrr
J, D. Rarnsay (Varian Associates)

II. r$Jhat to Do Untll Ehe DocEor Arrivesrr
P. Bender (University of l{isconsln)

III. rrHR-60 Performance with Varlan V-K3529 Hlgh SenslElviry
Probe !{odiflcatlonll

R, H. Elsken (U. S, DeparrrEnt of Agrlculture)

Sesslon B-2: rtNew Devel"oprencs in NMR LnstrmenEat.ionrl
Chalrmn: E. B, Baker (The Dow Chemlcal Company)

20 I. rrHlgb ResoluElon NMR by l"todulatlon Through the Spin Coupling'l
W, A. Anderson (Varlan Aasociates)

25 III

Session A-2: rrNM( in Sol"lds Other than Polymersrl
Chairman: T, J. Rowland (Unl-versity of Illlnois)

30 L TTNMR Saturation EffecEs in Solidsrr
I'I. I. Goldberg (Pennsylvanla State Unlverslry)

25 II. 'hpplicatlons of NMR ro Transltlon Metale and Their Ailoystt
D. O. Van Ostenburg (Argonne NaEional Laboratory)

30 III. ll"lagnetic Anisotropy and Broadline PllR Studies on Sandwich
Compomdet'

L. N. ltuLay (Unlverslcy of Ci-nclnnatl)

Thursday (Afternoon)
Session A-3: I'N!ß. ln Polyrers (General)"

Chairman: D. W. McCall (Bell Telepbone Laboratorl-es

I ItNIß. Flber studies ln Pol)rmersrl
D. llyndcran (Lear Slegler, Inc.)

rrFlber Samples and Paramters for Broadllne NMR Srudlesrl
W. O. Statton (E. I. duPont de Nernours & Co.)

30

30
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20

20

1I

III

20 IV

20 r

20 rl

15 IV

lo

25r

25 II

20 III

I'Results with NMR at Roon'Ieürperature wiLh a Superconductlng
Magne t r'

H. E, Weaver (Varian Associates)

"Pulsed NMR in Rapi<tly Rotäting Solidsil
H. Kessemeier (WashingtoD Universtty)

t'Procon Scabillzcd NMR Spect-rooeLer for all l4agnetic Nuclel,
Using a Freqrency Syntheslzerl Double Resorrance and INDORI

E. B. Baker (Tbe Dow Chenrical Cornpany)

10 IIL "SpectraI Assignment Using a General Nuclerar ()verlrauser Eifectrt
K. Kulrlmann (Harvard University)

I0 IV. ttNuclear Sptn Relaxation in Water Adsorbed or Cellul.oserr
E. D, Stejskal (University of l.lisconsln)

Saturday, March 2,1963 (Morning)
Sesuion C-l: rrDouble Resonancerl

öhairman: J. D. Baldeschwieler (Harvartl t)ilivrrrsity)

I'Inrerpreraiion of FieId-Sweep-Decoupled Spectra"
S. L. Manatt and D, D. Ellenran (Jet Proprrlsi.orr l,aboracory)

II I'Renarlts on Signs of Various Spln-Spin Couplirrg Corrstantsrr
G. V. D. Tiers (Minnesora Mining aüd Mänufacrin:irrg Co.)

III I'Relalive Signs of Some H-H, H-!', and [-!' Currpl lrrg Cuüst.änt.srt
M. Barfield (Harvard University)

"MulLiple Decouplirrg of Spilsrt
F. A. Nelson (Varian Associales)

v clllator for lleter:onuclear Double Reselrilnr:c'l
Hopkins (Harvard University)

VI rrAdaptaElon of a Varlan Varlable-t'rcquerrcy R-F Unic to Spin-
Decoup I ingrl

D. D. Elleman aDd S. L. Manarl (JeL Prupu.lsiorr Laboratory)

Friday (Afternoorr)
Sesslon B-3: I'High tlesolution NMR in Polyners"

l0

l0

10

t0

10

IO

Chalrnran: F. A. Bovey (BelL Telepliolre l,aborätori,rs )

"structure ElucidaLi-on of Polyners and l{ydrocarbons by NMR'I

K. W, Bartz (tlwrble OiL Courpany)

I'SaLuraLiorr Effecrs irr Solutions of Pt.rlynrerhyl ltechacrylatefi
R, D. Bakule and D, L, Glusker (Rohm and llaas Cotnpany)

ilThe Use of Spin Decuupllng in rbe Elucidatiou uf Polyxrer
Structure"

F, A. Bovey, E, [./. Andcrson, and D. C. Duuglass (Bell
'I'e lephone Laburatories )

IV

rrAn RF os
R. C.

"NMR Spectra of Sonre t'luorine-ConLaining Pol
C. W. l,JiIson, III and E. R. Sant('e, Jr.
Chesricals Conrpany)

yrne r s tt

(Unioo Carbide

'rSequence-Di-stributiou SLurll.es in Copolyrrcrs by NMR"
J. ltarwood (Uoiversity of Akron), I'1. M. Rilche'y (SOHIO),
and J. V. Pustir:ger (Moflsanto)

Session 8-4: rrNMR Relaxariou Plrenouerral

IO VII.

Session C-2

20 r.

IO II.

l0 II1.

rrDetermination of che Spectra of llydrogeu Eorrd('d to Nlrrogen
by Spin -Decoupling Techniquerl

M. Sheinblatt (National InsLlLuLes of lleal ch)

"Non Hl NMR Spec tra and Spec 1al 'l'eclrui quest'
Chairman: P. C. Lauterbur (State University of New York)

"Deuf eriunr NMR Spec troscopyl
P. Dietrl (University of lrasel)

"The Effect of ParanraBnel-ic S-ljrarc Lorr6 ou ihe Bll NMR Spectra
of Boron Hydridestl

J, D. Baldesctrwieler (tlarvard tjniversi.t:y)

rrUse of [letal lot)s as 3n Aid i.tr Spectrdl Irrterpretation'l
N, C, Li and R, l,lachur (Ltu(lu(sD(.Uni.vr.rrsity)

Chairuan; S. Meiboorn (BelI 'felephone [,üboracories)

"'1he Study of lun Binding Lo Mäcror:)olecule:s by Prulorr Relaxatiotr
'l'eclrniques"

-I. Eising.rr (tlel.L'feleplrone LaboraLuries)

I'Measurenpnt ol tlre tieLrs rrf Invcrsion uf Autirresl
M. S;rurrdcrs (Yalt, Urrivcrsity)

N}
I
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rrTheory and Practtce of Averaglng as Applled to NMR Spectroscopytt
J. B. Krauss (l'henotron Corporatlon)

,511, p19, Hl, and p3l Wm Studles of Boron Conplexes of Poly-
cyclic Phosphitesrl

J. G. Veikade, C. w, lleltsch, and R. W. King (Iowa State Unlv.)

rrDeternLnation of cl3 Chenical Shlfcs by Proton Decoupllngrr
D. M. Grant (Universlty of Ucah)

rrDetermlnatlon of Relatlve Sl-gns of the Coupllngs ln A2B2 NMR

Spectra of 1,2-DlsubsEituted Ethanesrl
R. C. Hirst and D. M. Grant (Universlry of Utah)

seesion c-4: "!!8_!.ES!IS]r!!qU9!9"
efräirl0ani-T-;-Fäf-t1y (she 11 Deve lopnent coropany)

20 I. "Deceptively Slnple SPectra'r
Il, J. Bernstäln (itatlonal Research Coungll, Canada)

20 IL rrDirect Analysl8 of NMR SPecrrart
D. R. I{hltrnan (Case InstlEuEe of Technology)

20 III. ItAsslgnnent of Energy Levels by Double Resonance Technlqueerl
!J. A, Andereon (Varlan Aseociates)

6

l0 IV

10v

10 vI

10 VII
10 rv rrCooputer Analysls of NMR SPec'tra

R. c. Ferguson (E' I. duPont
: Symretry Factorlng'l
de Neruours & Co. )

Saturday (Afternoon)
Seeeion'Cl3: ttA-60'Type Instr l

Chairnan: B. L. Shaplro (Mel1on Institute)

20 I. trA Survey of A-60 PracEices, Perforunnce Charactelistics'
Opinions, HoPes, and Desiresrr

B. L. ShaPiro (lGllon Inscltute)

10 IL 'tuse of a Hybrld A-60^fR-60 Systemrl
E. D. Bäcker and R. B. BradLey (National InsEl-Eutes of Health)

15 III. lrRecent A-60 I'Iork at Varlan on Microcell Technlquee, Hlgh and
Low Tenperature Spectra, and Quantitative ll'easurernenEsrt

D. P. Hollis (Varian Assoclates)

15 IV. Itsignal-to-Noise Retlo ImProvemenE by cAT l{ethod'l
P. Laszlo, L. C. Allen, P. V' R. Schleyer and R. M. Erdahl

' (PrinceEon UnlversitY)

15 .V, ttSoupLng up Your A-6011
T. J. FlauLt (Proccor and Gamble)

t0 VI. "QuauLltatlve l'leasurement of Hydrogen Types by Incegrated NMR

Intensities rl

J. L. Jungnlckel and J. W. Forbes (Shelt Dävelopment Co.)

l0 VII. 'rl-ong-Terru Drlft Control for the 4-6011
J. P. Heeschen (The Dow Chenlcal Coropany)

IO VIII. r'Increased Sensltivlty for the A-60".
M. M' Crutchfield (MonsanEo Chemlcal Company)

t0 V. ilprotonation of l4ethyl Pyrazine N-Oxides for Structure Determlnatlong
by NMR'i

T. E. BeukelDan (E. I. duPont de Nenours & Co.)

l0 VL rrNl*ff. SpecEral Paranoerer8 for 1rl-Dlchloro-2-Phenyl-Cyclopropanerl
C, A. Retlly (Shell DeveloPoent ConPany)

Supplemen rary Programme*

10 I. rrDeEermlnatlon of oll iri l{ax by wlddltne Nl'tRrl

R. C. Barras, J. F' Boyle, and C. f. Grainger (The Atlantlc
Refining ConpanY)

10 II. ttHigher Accuracy Ln Loet-Frequency Measüreurent by Perlod Gatlngrt
!1. B. l'loniz (Naval Research Laborarory)

10 III. rrsubstituent Effects on NMR Coupling Constanrs and Chemical
Shifts in a Saturated SyBEen: ilexachloroblcycLo 2.2.L hepteneerl

K. L. Willlarnson (Moun! llolyoke College)

*Papers arrived after deadllne, or have been Presenled prevlouely.elsewhere,
or boEh, These wlll be read only lf, ln Ehe opinlon of the sesglon chairnan'
tiE|e is available aE Ehe concluslon of rhe regular program for session c-4.
Abstracts of these papers will, ln any case, be included along wlth Ehe Papers
constlEuElng Ehe regular Prograo.
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Doc.)ilber 29, 1962.
THE OHIO STATE UNIVERSI'TY

Dfr^rr'üENT od 0!!!l5Tll
,t wEJT tü1[ ÄVEiUC

0oLUMIUS 10, olllo

contd.

THE OHIO STATE UNIVERSITY
DDtAttrDNl 0! cuaf, l$Tll

ll wEll liTd 
^v!NUacoLuxsus 10, oHIo

Dr. B. L. Shaplro
Iuollon Instltuto
4400 Flfttr Avenue
Plttsbur'5}r, Pa"

Do&r Iiär"r,y r

I{e aquired our AOO Spedtr.oinrJber.:taDt surxuer. The Jnritruillerrt
t)Gr.fi)rlsod fabulously fo| thrge xrorrths and wü have been byltr€
cvor slnoe to repcat the orltr:1rral O.1 cps rerjol.utlon.
It woukl be hrilpfuL lf Lhe nranufacturor p].ou]ded. s l-lst of
BLa.ndard adJuslnent$ lor r.outln€ servlse on the A6O. lte have
erlult)pod. both spoctro$otar's wllh styrofoaru ure|irrot, lncul,a.tlon
l,rasod ou the J.P.L,tleslgn of MrrnaLt,. I,lot alI nragnetil r-r.e of the
$Rile rrhape aild lt ls lmportant to check al1 ureasulourerrts l)€Jfore
cutt,lnE t,he styrofor.6. Tho tep ryator 1n our bulld1ngs ls lrarm
svon dur'1n8 the wlntei aild thl$ rsqulr'es that tho ]reat, 6xchan{5er
r)perato uouiotlnes throu{5h a 2 ,lc6r'ee 0 terU,{1l,üture dlfIr)ront1.a1.
I'le lnve uaed a olrevlol€t car rirdlrrtor but ar.o sr{ltchlnr{ oucr to
th€ Dunhan Euscl'r f nc. ,Jl LrtI' carlvelt et' []'r : 6 | ,tlt]r l:r.riize ]read
pLrrd cori[)dl" colls, Io!r{. lJas6.

Our wor'h on Lhe NIrffi. spoctrri of aDlllrrluil $a1t,s 1.n riolutlorx
lftrri Deen sent offlor pub]lcatlolr anct pr.ül)r.1nts ara elva11able.
UIlt:filr/ the r€sults ar.e as foll.owsi llre r"1irg pr.otorl 1lne Nh.rl)es
we obtrrl4 for JoluLlons of anlllrr.lum sults 1rr $olrenta of wldellr
(l1J'lgrenL polarlty ür'cl rümarl(abJ.y Llepr,rrrdent 0rr the natule ol Lhe
aocr-rnperriylr:.1; anlons. Tbs ei'foct 1s not prosent i{llon ltrd lrltrogen
1s treav11.y riub:;t,1t,ut,orl e[d vhürr 1.116 accorul)i!1iy1.tt1,,:Lrr1.orr lfl liir'{,5e.
1u l,hrrt ciilre ripüctra o:l rr[1,] l.rtl.rrlt 0ritlonl] tiIrI)dItu|1,(jd bv rrnlr)llrl
:i1'd obLained i ir.1 al rxp,rctod tr"ün tlrc lriJucLivo e: .tucL ä1 ).'l+
'thc ol'!t\q lry:1r'ogons rlre lerj,s rrhlt:lti.od Lhan tlre rret:r aud 1I!r'er
lrydr'o;qeus. Florr llre NNlR däta vre llnLl tltrlt a.l.L our satltrJ &r'e
qgU d1q,q:o_qfzrtgl tnto tllü pa}urrt aclrlrt :titd l:tr$eg to lrtiy lteltlur'.:!blB .

üxi,cnt, tlrat ur\del oun (jondl tloiis Llra l'€tto of I'lll uxohi{Jr8e
I'oI a purblcu-ler.salt vi{r'yc irldely rJ}rllrt 1,ht) l'llri,; hy(l|o6cn Llns
$lri!lre cllarur,e rj rro t al al.l i..\ird Lirüt, Llre ratü of exchant3o of I anlo:ns
bö1,!veon catlons 1rj very l'asi- Il uo (,{)fiI,3rru t,he g}r1 fts for llle
r'1il!5 lrydl add!ru llr N,Nl,N.-tr'1tr'r l'l r,,rl - r)-clil.o!'oanl ll nluß chlor'1de
( 2.J7 ürd 2.53 tau unlts für'hyclr'9-i,;Bn$ o{t!:llq turd g9'!g to nltloßent
restrrecl,lvely) and. l.n ij-chlorou[ilinlum ctr]or'1,1a ( ii.55 Lau utrlts
l o| a.l-l hydlogenr ) r:letormlnad wlt,h (1tnlötlIy1 rru Ll oxldg lolu t.1oilß
J.t iloul.d atrrpuar tl[rt lrr thr] urisubst,ltutecl siLlt tlic N'
rr[il)s.Lltudrrt had no er'i'ect oll Lho rrhl.ftg ol Lt-ro nlng tiJ(lrr)llslrls ras

1.lrd l!ydrorl€rls Lrr ch1oroberlronö all,.i{f)f)ear'ut l?.1,1 tau rrDlts. thuu

the effect of the anlon 18 to countera.st the lnductlvo ef'feot of
trJ+on the charge d.lstrlbution around the r1n8. The ,effect-of
.äl,,rt'g." onshlfl has beon treateÖ by Musher, Eucklngham and
ourseives. Tho only confl8uratlon 1n whlch the anlon l'ilfl
counteraci the offäct of ihe oatloll ls one ln whlcb the two
center:s of chargo aro next to one anothorr wlthi-n' four angstronc'i
Euth a specles ;ould be ca116d an lntlnr.)te 1on palr.anti ts-Itot
to be confused Hlth the one descrlbed by Wlnsteln. A sultable
model for such an 1on pnll ls the BFl €{dduct of P-chloroanlllrLa
where vle hnow bhat the centers of cirdrge are Juxtapotleal. flla NMR

specl,ruu for thls specles ts very slnlllan to that of, the hydro
-itil-orlde of g-ofltoroan1llne. Then vre can c1a1m that tlie
uyarocfr.forfaeä anÖ trlfluoracetates of p!'1mary-anlflnes a:1-1 ^ .. ,
e-*lst ln ouu sol-utlons as lntlnatoly as$oclated lon pelrs of thls
strusturerl. Those aro tho extreme cases, lnvofvlng closest approaoh
for tho twö centers of ctrar8o. As thege two c6nterB move
further apart the acconlpanylng anion w111 exort less effoct
and ln thä lrmlt we havä tire ünperturbod anlflnlum catlon;

)-..+
r*
it- x
I

We havo recontly analysad the ABX trrultlplet obta'1nod frol4
benz-bronocvclobuteue. The perailrete?s of lntenest are!

5rl- 
2..rr1\ 

tau unlts qo"a' 8.5
oB
t X 5.J7O rr rr dAX - 4 ar

JDt =1'2
\'le ]ooked &t the specl,rum under condltlong of hltih powert
l,Ihlffenrs nethoal and I suspect ttlatl the gemlnal coupllng ls
of opposlto s16n to tho otliel two.

Best v/lshes .
(.-'t*"'-

cldeon FraeukeL

lv
Iu
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Des Dr. Shal,lro,

I rculd epprecl.ate lt very nuch d"f you cöuld put fle on tho maillnB
ltst for Mel.lorürr, Ae a contributj.on to t,his publlcatlon I would llko
to de8crlbo aüe of our recent sorkt

,,Wo have been nreasurln8 ralua!1on tl[eo (by Lho aaturatlon trethodo)
of 4 N ln CH"CN dlssolvedln wrious aolvents. l,le uaed apuloed t)rpo
(at, 5Kc) eltcdrcnolor consLrucled in ltebovot by h. Sasson ud A" Saöke.
The frdquenoy HaE 2.lMc correspondlrg t-o a pernanenL nagnet of 7 l(O,
T, noasuruenLo Heremuch lecs uccurutc tttu'I, nteaeureroents, Lhe
räroon bolng pörtly aLLrIbuLed to dlfliüullieo^in Lhe calibrallon ot'
the RF fleld, In aosf, oases, however, T, valuee were wlthin 2-O percenb
of the T2 value8.

Song of the recults are given i.n Lhe followirg llablei

Ilr. B- L. ShaPiro
t'tellon lnstitute
4400 Fifth Avenue
Pitt6burgh, PennsYlvania

Uear Dr. ShaPiro;

Recently considerable attenLion trats bee[ given to ttE probleu ut
iuterpretlDg cheuical Ehifte irr tems of iotra- and intermolecula(
electrostatic fielite. Buckinghau in alr iopqrtarrt paper (Con' J' Cheor'

38, 3OO (1960)) showed that the proton screening conatant in an X-H boild

Iä uo<tifieil io a nanner Lrhich carr be rePf,eserrted by

6c---A(e-)*B <€'l
whereEais the electri-c field alüng Lhe x-H tDnd, E is Lhe oguare of tl'e
tiefa, äa A and B are bond parattreters hhat deperrd on x' lhis model llac

been äpplieit with considerabie succeas to tte interPretation of cheuical
chifts äue to rediu effects' and uore recetrtly extended by Musher to
lhe calculation of thift8 due to "inaluctlve effect8i'withirr a frolecule'

AE tlris tire I would like to rePorf a ouber of Ats and B's for borrditrg

aituations involving fluorine- I an al6o including for couParisolr aoue

other values involving Protona. Values for which there i9 rro literalule
refereo{:e given have been detenoirred as part of a wider Prograu orl uediuut

effecte at the NRC laboratory of fjr. ll, J. Ilernstein'

n,o,lJ, npinuil
DlPeldrNr rtr cillr{5lNY

Bulrd
SiF-(sirh)
sF (sr,'6)
CF (OtlF3)
cF (cF4)
0H (cltF3)

-9,9

2.9

40.4

+

3.6

o. 8a

2.Ob

.1

.4

.0

.1
,34
.b

.1b
L962

Bx1018 esu
[5:5-T-
2s.5 i 2

rs.1 ; 3

16.4 ; 2

o.s4 T 0
1.o io
0.38 t O

Phys., 37, 2752 (
Be!-n8tein ibid 36

of CILCN (pör-
cent üy Volme) cll (nonpolar hydrocarbon€)

ltcl
Pelrakis and ll- .L Bernsteiri, J- (;heu

T. Raynes, A, D. BuckinghaE, aod lt. J
aL
tül , 348r (196!)

hihsn ihe reaulüc are rrcolrectedr for Uu.l.k vlscoaiLy Lho dilferences beLxc'rr
lhe T^ valuer for Lhe eolutions bocqro even slsl.ler. 'I'li€ p!'esuüIed H bönd
fornatlon in OH"Oil or HrO eol.rrLlorls, doos not secn Lo haYe my narked
effsct on tho Ti valueoi

!'ur'lher work on l4N 
ryo" sPectloscol,y, uontiur:t;ctl Yith a Varian

ljpectrcneter, 1a belng cont,lnued at 1rtt6sn1.

Yours sllcor'i,lyr

.r/ lo, ,"o, ,lt,*

It ahould be noted that llE experirelrEal values listed here were

obtained froe tt€ presaure deperr,lence of blle cheuicql thift of the irrdicated

!.""u. It is significailt thal not only carr tlE values of A and Il ctratrge

äppreciably, but A can also clütrge in sign. A delailed discusslo4 of
tir.". p...*tt.s is to be given in a forthcouing publication in J' Clteu'

fhys. thal Dr. Bcrnstein ard I are prepariug.

sincerelY Yours,

/.-, H,,*^

5O

13

20

2.8 I 0.]

2.8 + O.l

3.0 1o.r

2.7 !0.1
2.? 1o.1

2,7 !o.L

).4 1o.2

1.4 !o.?
3,i !0,2

A. loewensLoil
\.^!Lr ^(l/il,, )€ ll lJu 01r I lt il,'rl {,ru I lr

fg
I

6.
ALr rab

lX:sjl,

't,eo0 Pelrak is
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LAFAYETTE. INDIANA

Jarruary 9, 1961

Dr. Bemartl L. ftraplro
l,tel.lon Instltute
lrl+O0 Flfth Avenue
Pittsburgh }J, FenGyl-vele

leu 3erry:

Your rmLnder that a contrlbution to M.E.L.I.0,N.M,A. is due surprised
-ne - util I looked et the ca-Lentlar ed fouit Justlce to be on yolrr s1de.

Of the varias frults naturLng on the local vlne, the one lrhlch eems
to bave reacheil Just the rlght degree of rltrEnees ia a stutly of the concen-
tratlon dependence of the cb@.1caf. shift ln the ElEtm acetlc acld.-acetlc
arrhydr.id.e.

I bave l-ong been tllstubed by the follo\r'ing situetion: G. Allen ard
E. F. Ca1tli.n tu qrart. ffevs. l, tß (L951) nake ttre atat@ent, uhlcü seens bo
be ritte].y accepted, "Ir eolvents iltrlch se capable of foming hldrogen-
bonded c@dlexe6, carbo)O41c aclds aasoclate sltln the 6ol-vent nolecul-eE
ratber than witb thetr om 6pecie6. thus they give nomal nolemlar velgbts
la ethera, eBters and ketones." On the otier hard, NMR results on solutlons
of carbo:qAic ecids Ln ilonor sollrents, 6uch as Bme by Reeves, have been
lnter?reted on tbe basis of a Eon@er-diqer eq[lllbrim. Indeed, lf the
stat@ent of Allen and Calttln rere correct, no concentration dependence of
the OH shlft should be frod in such syEtG. InBte€d, a nüked concentra-
tion d.etrEnalence is alwalrs obsefled..

It seüeal thet one eust conclud.e elther thet the cltatlon fr@ Al-len
üd Ca:Latln ls i! elror or thet the observetl concentration dependence ls
smehff strurlous. Sre no6t llkely s@rce of a nongenulne concentrat,lon
dependence roufd be contüinatlo! wlth water. Erus ln a solutlon contalnlng
I rc]-e trErcent aciil, O.1 mole lErcent sater antl 98.9f, solvent, the OiI
resomce uoul-d be a fong my frm it6 posltloü in the arhydrous smple.
As the acld. concentratlon riaes, with constant mter concentratlon, the
error mu].d grodua.Uy becme ].ess irportant. . Oyerall, a quite incoffect
wature llould be obtalned for a chmlcal- 6hlft vs. concentratlon pLot.

It 16 very dlfflcuLt to essert rith confidence that a 6eple i6
ccmp]-ete].y free of mter, but the acetlc acitl-acetic $hydride syöten 16
exceptlonal in thls reslEct. llYaces of vaber 6oon react with the sofvenL
(a proc.se Hhlch can be folloved by NMn) to produce a slight incrüent of
solute, ard after e Eultable reaetion tilre one i.a assured that the oirlJ

-2-

moleol es containlrg OH groulF ee lnd.eeA acetlc acld.

Sle observed concentr&tlon Aepenalence 16 very 6ln1l.a to tboBe f@nal
previously for other (HboxyUc aclds ln electron-alonor solvents. l,Ic feel
that this is the fir6t e4Frtrental indlcatlon that the aanples used rere
sufficlently tlrJr to exclud.e the posslbility that the concentration aependence
sas flctltlous. Of c@r6e it is stul poBslble thet traces of vater 1n-
fluenced the detalLed shalEs of tbe reporteal sblft-concentratlon mes.
At any rate, lt then ee@s ll.kely tbat the carboryllc acids do allüerlze 1n
these solvents. Perhaps may of llour readerB rtll say that they kner thlB
a].l atong, buü the naJortty of chml6tB sith rrhcm I'va tdked häve voted rrfth
411en mil Cal.dln. It 1s notflorthy that noleol.ar-velght dsta for tht6 klDtl
of 6ystm are extrmely Eparlng]-y availeble. S6e of the Ipople here v'lIL be
taklng a %cation flcn the practlce of NI{n Epectroscopy to do B@e uork that
1111 he]"p to rmetly thls lack.

lllth best regdd8, .'-Y\oLL t
Norbert Müler

4Je',-'-
Phlllp I. Rose

ru,r/Pln:us

u
l\)
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Dr. B. L. Shapiro
Mellon Institute
440O Fifth Avertue

l. Allen, Jr., ?.' Berne!, P. J. end Malirrowski' 8' R" clten' & Ind" 1961' ll64'

2. tinegc,Id, H., l'roc. Cheo- S()c-, I960, 283'

3.Pritchard,J.G.andLautcrbur,P.C',J'Arr'Chcr'Soc"196l'63'2105'

4. Uaugh, J. S. und Cotton, l'. A', J' lhys' Ühcu" 196I' 65' 562'

5. The rro[ation useil hcre is takcn troo ]'ople' J' A" ljchrrei'ler' W' C' and

Bernstein, ll., "lligh-resolution Nucleäl Magrrctic ilesolrance"' !4cG!sw-tlill

Book Co., N- Y., 1959-

6, Mortioer, ts. s., ]: igl j!:":, 195e, 3. 335'

7^ lle wisli to tlatrk lir. J. van '1ü' Vee[ lor bringitrg oür attestion to lhls loint'

Pittoburgh, PeNsYIvanla

Dear Dr. Shapiro:
I

In a previous report we have ahown that the nuclear üagnetic reaonance

rp""t... o'f tte ct-o,"tftyLene protons in l-tlodecyl digulphide dioxide suPportg

i["-u"uv*"a.i"at irrioteirlptronate structure, l-6,9?'sR] (I)' rather than the-

"y*"lri."f 
disulphoxide etructure, ltSo'SoR, (If)' rne fact that tpo triPlets

were obaerved ln tlre sPectruü (eee figures in reference (l)) was cited as

evidence f avoring ttre unsy@trical a;ructure, ahereas a single ttlplet was

expected for tlre syNetrical structure'

However. in dialkyl. oulphites2, R0'So'oll, cyclic sulphites3 and sulphinlc

""t".lil"ööion; 
;;;-;;. proions of'tne saule oc-u@thvlene group are *ot equlv-

"i"na, 
'tti" non-equivalence has been inqerptetedq aB the result of aslNetry

of the .on-pt".ar aulphur atlN in these coüpounds even though the Eethylene-

groups are free Lo rotate about the c-S bond6' consequently' if l-dodecyl di-

Jufpi.iO. di.oxide has the evNetrlcal strüctute' (lI)' 
:le 

*t: 
:1":::*^::"::i

&'-."thyt... Protona could have the foru of an AB portrlon of an 1:Ä?..:Is::l-'
fi* 

"n 
ä*o.ir"tion ot' the apectruo shown lrr the Figure', one cannot rule ouE

ru"t, a poesiuifity slnce-an aBX2 system could result ln B cmPlexity of Ilnee-

"i^ir.r'i"-aii"-ut..rrr.6.-'ii,.f"tä.", 
our earlier conclusiorrl that the dioxlde

ia uneynuetrical oay be soüewhat qucstionable''

To overcoue thig objection we havg examined the NMR spectra of the nethyl-

eoe piotons of dibenzyl tlisulphide. its-tronoxide and dioxide- In contrast to

f-J"ä.ovf disulPhide in<t its Lrygen derivatlves, lnterpretatione ot these

sDectra are ouch uore straightfoiwaro because thc(e are no pcotons on the nei8h-

bärlng atoue to cause additional cuuplingo'

Dlbenzyl dieulphide ie syretrical and doea not contain ul ":{*"!ti"
sulphur ats; as expected, the nethyleoe hydrogens give a single line ( (,=
6,4i p.p.n.). Dibenzyl disulphide rcnoxlde is uns)@etrical and contaf,ns eB

asyoEetric sulPhur atw. Accoraling to the argwents Presented above the Pro-
ton spectrun of the tco different [ethylene groups could exhibit the charac-
teriEtlce ot two different AB syst@s. The aPectruü obtained colsists of, only
two sharp linee (t = 5.73 P.P.n. ana 'E- 5.77 p,p'E.) indicating tha! tbe
protons comon to a [ethylene grouP in this rclecule have ide[tical cheuical
initt" i. spite of the asymetric sulPhur at@. The Preaence of two lines,
corresponding to tuo different eethylene groupE, rules out the possibillty ot
any syroeLrical atructure, IIS 'O'SR, and iE ln cmplete agreuerlt with the un-
gymetrical structure, *iO'SR.

If dlbenzyl disulPhide dioxide is syuetracal the two üethylene grouPa
would be identical. Furtberuore, the protona of the aartre @thylene group coutil
be non-equivaLent due to the asyretry of the tao aulphur atoBa ' reBulti'trg Ln

a four line spectrue typical of u AB systen. llowever, the protons of the saoe
uethylene group could be equivalent in sPite of the asyEetric centera (as
in the case of the nonoxlde), re6ulting in a single line. If, on the other'
hand, the dioxide is unsyuetrical, having no asy@etria center', then the pro-
ton spectrun would ahoH two linea corresponding to the two different uethylene
g.otp". Indeed, the NMR sPectrun exhibite two di.stinct Ilnes ('Y= 5'81 p'!.u.
äna ?= 5.98 p.p.u.), thus Provlng the unsymetrlcal atructure of thiol8ul-
phonatee.

Upon studying ditolyl disulPhide and l"ts oxygen derlvatives Ne reach the
Eare c;ncluetons. The Protons of a oethyl grouP, unlike those of ä rethylene
group, are equivalent if the grouP freely rotates. even though the üolecule höq

in asymetic center, This is true for the totyl derivatives and coüplicationg
due to nutual coupling betileen Protons of the 64e üethyl group do not arise'
Each nethyl group produces only one llne in the proton spectra.

Ditolyt disulphide is syl@etrical and the @thyl Prolons yield oIrly a

einglq line tt = 1.tZ p,p.o.) as 4peeted. Ditotyl disulPhirie oonoxide
po""u"""" tNo non-equivalent uethyl grouPs beca-use two lines co|resP-oDding Lo

ihe nethyt protona are found in the spe"irtat ('V = 7.60 P-p.n. and T- l.tttt -p.p.u');
therefore the disulphide nonoxide is unsyroetrical, Dltolyl dieulphide dioxide
also contains two non-equivaLent üethyl groups ( t'7.60 p.p.rn. and t=
7.65 p.p.n.), thus again establishing ttte unsytrmetrical structu'e of thiol-
su I phonatesS -

In vlew of the6e flndlngs our earller asaignoents and conclusiong-conccrning
dodecyl eulphides, disulphides and relsted oxygen-containing coaipoundsl are

Dr, B. L. Shapiro

8. A note in added proof. - Recently, R. R. Crenehee and T. C. Ouen (l't:q
Chen. Soc. (London), 1961, 250) have shoNn, by reans of ladioactive
355 

"a.baiuu*, 
th.t tltiol".Ioho.at." h"t" alt" t."u*ttti""l "ttttttt"' 

(l)'

S incerely Yours I

e4/tutR'nl"l';*"q't +

E. R. Malinow8ki, P. Allen, Jr' and P' J' Beroer

-2- Janua|y ll, 1963
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Dr. tl.L. Shapiro,
Mellon Ins[itüe,
4,{t)0 Fifth Ave, ,

Pittsburgh 13,
Pennsylvania, U.S.A

Dear Dr. Shapiro:

Long Range Coupling..

Iu 2-methyl-A2-oxaz)line, 2-rneth/-42-thiazolin€ and rheir
methyl derivatives we have tbund sorne more examples of 5 tnnd coupling.s
The following coupling constants were obselved between the protons of the
2-metltyl group and those of one pilir of the l'ing rn(ithylenes:

,

Like Randalll we could not visuallze diene structures of
Freeman and Bhacca2 which would be necessary for our compormds. Now
Hofftnan and Gronowitz3 have clarified the situation it is clear that the
present long range couplings belong to the methyl gToup category for which
hyperconjugation is the favored explanation,

2-Methyl-A2-oxazoline (I) is a very similar case to 2-methyF4, 5-
dihydrofuran in which an even larger l, 5 coupling is observed (2 cps)l,
The reduction in coupling constant observed when the Ca carbon is replaced by
the mor.e electronegAtive nitrogen indicates that tie latter produces an
increased localisation of theTf electron system, In this connection it is
interesting to note that when ahe nitrogen is protonated,cs it is in aqueous
solution below pH 4, the coupling constant in I drops to L0 cp6.

Yours

ihrt b*--b'^Y

cRr

I

cH2

X

I

c
o/

cHg

t

II

III

r. 38

1.6.

1. 45

t. 05

cHe

RX

o

s

o

s

H

H

M.A. Weinberger R

l. Randall, Mellonmr 49, 22

2. Freeman and Bhacca, tbid 47, ll
3, Hoffnan and Gronowitz, ibid 5f, ll
4. Gagnaire and Csakvary, ibid 4!, 94

\\ s .'
'N

In all tbru' cotnpoulds the 2-merhyl prüron spectt.a are slighrly skewed
( l:2:l) tliplets.'Ihe spectra of rhe ring m.,rhyleocs iu I autl II are AeB2
systems (Jr1g = J'ag, one side furthcr split by nrethyl protons) whilsr iu thc
subsrituted derivatives III and IV they are ( l:3:3: l) quarlers.

IV cl13

Whcu Lhc 4-pc'sir.ion indfead öf S-posirioü hydlogens are replaced by
ructhyl 8loups rhc 2-rrrcthyl proton peaks a|e sitrglers, so that it is the
4-posation protons which couple wilh (he 2-nrr:rhyl pr.otons.

\nl\t
I\o
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because ol the basic

ed by Snyrler and

ä:';:He'
James N. Shoolery

Ll'3 i, i"r '* fJ il {d '$ 'ft $

Instrument Divisloü

l',1,1(, All(1, I /\!il{)l;t{tA . tlAvtNfOflT ä-,i000 ,

üü[dCrflm January 1.7, 1963

Dr. Barry Shapilo
Mellon In6titute
4400 Fifth Avenue
Pl tt6burgh, Peunsylvalla

Dear ßarry,

following a suggestioniüMELLON!,IR #47, I would like to contrlbute under
the heading rrPoaillons AvailabIe".

The activitles of the applications laboratorles of Varlan As6ociates in
lilgh Resolutlon NMR, l{ide-line NMR, and EPR are velt-known to nany readers
of MELLONMR. We are conteoplating an increaae lu thie type of actlvity
parficularly ln the eastern part of the Unlted States. If people wlth
sultable experlence and lntereatE w111 forward thelr r€sunes to ne protuptly,
lt may be poselble to arrange interviews atitbe Pittsburgh Spectroscopy
Conference and 4th OCEANS reetlng between February 28 and Maich 6.

Opportunltles also exist ln Fleld Sa1e6 of eagnetlc resonance 6pectroretera
and oaglete, A strong background ln chealstry nfth soroe experierce in nag-
netic resonance ls desired. Applicants interested in this type of actlvity
should contact Mr. l.rayne Lockhart ln care of the lnatrunent DivtsioD.

By way of clarlficatlon it nlght be noled In paqslng that we Californlans
teod to designate as tEastern" anythlng on the other 6ide of the Rocky Moun-
tai n6 .

1 an not sure whether or not thle contrlbutlon quallfies ne for an extension
of ny MELLONMR subscription. I euborit thls to your Judgment.

Rocent cxperlnental Hork by Snyder and Roberts (J. An. 0hem. Soc. 8lr, 1582
(1962) hss shom that 1n a large nwber of allenes and acetylenes the spin-spln
splltüings beüween protons Eeparated by forrr carbons (J11,) are betueen 2 and I gpe

These experlnental resulüe cen be nlc€1y conelated by ßärptus' (J. chem. Phys.
13, 18h6 (1960) theory of ff-electrcn coupling of nnclear splns. In t,h16 theory
EEä'll"-electrcn contrlbutlon to the spln-spln spllt.tlng, AHH, (F) ls Biven
approxloately by S--

oFr, (?r) . e.r x ro-r5 + ++#a (r)

Cil,

where a,. and e,,. are ühe hyperfine coupllng constants of prctons H and Hl
respectfvely atä a'iY(t) ls tte /-electron singlet-tr!plet transition energy.
For the nethyl-subsüituted allenes studied by Snyder and Roberüs Uq.t predicü€
Jtl,' 2'9 

"P"'
[-Vlnylidenecyclopentene (I) has recently been lsolated in these laboratorleo,

end lt8 ld'lR specürum ls of lnterest in checklng a nore general application of Eq.l.

Dr. B. L. shaplro
Th€ ilellon Inotlüute
Plttaburgh 13, Pemrylvanla

Dear Dr. theplro:

Slncerely vours,

Roberts. In th€ lattet case the n,ethyL groups are freel"y rotatlng ähd the average
value of apr - 79 x 10o cps cas used in Eq. I to calculate 

^uur. 
fn allene I

the nethyl.äne protons have a flxed spatial orientation with iläsrect to the 2-p
orbltal on the adJacent carbon. This al-lous a test of the nore general equatlon
for ühe hyperfine coupllng of an H - C - C fragmenü. In this csse

aH, - (+155 cos2@) x 106 cps (2)

yhere@ls the angle betceen the H - C - C plane nnd the Cll'-orbital ax1s.
dsswlng an HCH bonct angle of 1090, au, 1s 99-L x 106 cps. Using this value
in Eq. t gives A*, (?f ) - *5.! cps iä goorl aCre€ment with the observed value
of lr.6 cps, The"fmportant thlng ls that a larger splltting is predicted for
allene I tban for nethyl allene.

JNs:Jl

-lv)/*bü t"^*) 3.1(H^-,*-?r"- u
Nf

I

6Melvln !lJ. Hanna J. K. ltsrrington
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U. S. NAVAL ORDNANCE TEST STATION

CHINA LAKE, CALIFORNIA r, fri, f 4* ru (/ ffu ,,v,,,1 y
, r:,:: Ti,: :,::;:, ",,,
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Ih REFLY tsEffN iO.

5058lDwMr lJb
22 Jn 1963

Dr. 8. L. Shaplro
Mellon IDEtltute
Llroo Flfth Avenue
Plttsburgb 13r PennsYlvasla

Des Dr. Sbeplro:

It ts posslble to prepare uethanol vhlch i3 sufflciently dry to
pe*fl olg"rt"tton of piotin spln-coupllng-structure at ro@ t@pere
i*.. w" vere lntereeled in tit" tu"oitu or Po"I"" ud Strmga (Moleculs

;;:i"'";'-ä'-lipääji-"n. studled the spi'-coupllns in methanol ed
foud appreclable Proton exch4nge effectB above -zOoC' ed after trylDg

r-o*u"i""r drylrg techniquea vere able to ralae th18 flgue to per-

beps +20o.

Uhulcsl drylng agent8 such es magneslu-iodlne' calclw Wdrldet
*O pfto"pftoaau p.ntorfae uero lneffective' ao ve fell beck on a sLDple

i-nv"i".i-au"f""änt' calciu sulfate' ordlnary Drierite' vitb approi'
prLate precautlqnar gave nethuol vhlcb thoYe'l nethyl-aroup spllttlng
ä""" "t':0"c. 

At iot.t tuperatures a tharp 5'0 cpg doublet vaa aeenr

iiii, tr,u-"o..."pond1ng oH quutet appeulng 131 cpE dovn-fleld' *

The dryilg vas done otr & vacuu line fttted vlth geDarate receiverB

formethenolÜddealccmtudeeverelNMnEsptetubea.TheDrlerite

"." 
ii.", drled by heatlnS at zoooc and puplng contluuously utI1 e

Drssture under ono rlcron could be naintilneit' It vaB then cooled and

;;-;;;;";;i-t."u*-Jr"trrr"a onto lt and alloued to equillbr&te over- 
-

ü*nl. -i" the eornlug tt-ttu f"o""n dovn the bone-dry product distllled
.t"Z-: * lnto tbe auple tubes and seeled off'

Ten e8ple8 drlcd ln thla nanner exhibit coalescence of the cHl

doublet at t4peratuEs rro about loo to 3ooc' Qulte llkely loproved

techntque could glve even better 4aterialt aDd eventually ue nlght

reach the Itüit yhere tne äissoctatlon of pure nethanol 18 the only

Eigntf lcst exchange Proceea'

January 23, 1963

Dr. B. L, Shaplro
I'le1lon Instltute
4400 Flfth Avenue
Pltt8burgh 13, Penneylvania

Dear Barry:

Here are a fev corente concernlng the AS$4 NMR Subcomnit lee
ohlch we vould appreciate your including lil the nex! i6eue ot MEIJ,N}IR'

An NMR subcomlttee neeting 
"/11'ou 

t.la oD Saturday af!er-
noon at about 4;00 p.o. on March 2nd. The neetlng will be held at
I'lellon ln6tltuce following the final afternoon 6esslon of Ehe 4th
OcEANs. The agenda eill lnclude norenclature, referencing, data
storage and retrleval, organizaElonal changea, and other 6elected toPics'
Vi6ltors are welcone, but would they pleaee check vlth ne so that we

nay arrange for adequte gPace for the neetlng.

Secondly, the Subcomlttee w111 be dietributing a queaElon-
n4lre to NMR opectroscoplsts surveying currenc oplrriona cuncernlng
nonenclature and referenclng. If you havenlt received one by the tlme
of 4th oCEANS, it 18 jusE an oversight on ouE Part, so Please epeak up'

S incerelY,

ß&p
SLncerely Yous I

Dooald U. Maore

Dr. W. M, Ritchey, Chairl€n
Subcondlttee Vll of ASTM E-13

Qo,*ill1q) ilz("un--
w,ül: crlP

*60o.
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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREATj OF MINES

REGION V

PIfrSEURGH RESEARCH CENTER

Dcar Barryl

-g*=gt-u (rnr.)

-tr=gt-H (tem.)

_f*F-ctr

-e*fi-q-F
C-C1=g*=Ct

C+::c+rCt-C

' -f*$-qL

- -tr-gr-Gt

- -g*.,t-{-ot
. ,.9o9r-9-{-q

. C-C*=gteCt-C

- s1-c*Ct-C-c

4OO FORBES AVENUE

PTNSBURGH tII PENNSYLVANIA

Janu8ry 23' 1963

-3:3 to -7.3

-9.5 Eo -10.4

-5.3 to -7.8

0.3 to 2.8

-11.3 -1.0

-7.3 -L.2

ConPound

Ethylbenzene

Styrepe

PhenyLecetylene

I,le would also 11ke !o take th18 oPPortunlty to renort the C13 cheolcal
shLf,ta for ethylbenzere, atyrene, aod pheaylacetylene. l{easur€oents on the
latter t\.a were made posalble by Cl3-E epln decouplLngt

}*- )g("ro.r
49.3

56.4

7t.2

67.7
65.5
67 ,3
65.0
6L.4

dc

L64.3

s6.4

109.4

8C

L77.8

80.4

115.6

63.4

Orr C13 nagoett/- reaorrance work for Lhe Past year hae been conflned
largely to the Beaßur@ent of chem{cal ehlfte in hydrocarbona' -Enclosed ls
a chmtcal shift-EErucrrrre correlation charE thaL Eay Prove of Lntereal to
sme of your subacribere.

HewouldllkeatthlstlsetorePortourflndlngaconcerntngsubstltuent
effecis in C3 epectra. Below 1g a table sumarlzlng alkyl subetltuenE ef-
feeta on the regonancea o{ oleflntc carbon stmat

Deflnlüe as8lgmeuts have Dot yet been nade for the arcnatlc doublet8. It
ls lnteresttng to nole that oEce agaln Cl substltuent effects aPpear to be
dependent upon bond order, for a plot of the C-X chenlcal thlfts a8 a func-
tlon of the percent x character of the bond beEveen the tuo calbotr aecoa 1a

the substltuent group ylelde a stralSht the. lle plan to extend fhts vork by
meaaurlng the effects of alkyl, vlnyl, and aceLylenlc substitutlon on slagly
aud lrlply bonded carboc atms. Prellmlnary work along these llnee lndlcate
that Dethyl groupa adjacen! to acetylenlc SrouPs ehow very atrong shleldlnS--
the cheoltal Bhlft 18 Just a few ppm below lhe chettgal shlft 18 oeEhare.

Thank you for contlnulDg our aubacilptlm io tltls very valuable newe-
Letter.

. clL'72.-(iI--

4.4 to 6.8

6.4 to 8.8

0.1 to 2.2

-0.1 to -2.1

3,3

r.5

R. A. Prledel

,",;J -1fitr, 17,'!,
E. L. RercofsliY dIt can be 6een chat effects transoritted lhrough a elngle bond to an o1e-

flnlc carbon a!@ produce downfleld th{ft8, whereas effecEs transDltled througlt

lhe double bond produce upfleLd ehltEe. The downfteld thlfts cau be cmpared

with simllar ehlits iu thl case of slngly and trlply bonded carbou atcms'

Uslng Lauterburtg data on propargyl alcohols and substltuted nethanee and

;;i;;.;k. a.d schnetderts äatä o;ethane and ProPee {n con1u'ctlon }rlth our

dara on oleflns, we flnd:

^$ 
' PPn

-ct-c-u ' -ct-c-6L -7'0 to -11'5

"Ct-C-t{ - =Ctc-clü -5'3 to -7'8
.-(,\-c-ll - =ct-c-cs3 -3.3

Thesedataau8gebtLhacslkylsubstltuenteffectsErsnmlttedthroushslngle
u."a" p..a""u"äotrnfleld ehltrs, rhe Mgnitude_ of whlch decreaseg as Ehe carbon

8t@urlderscudybec@ecmoreuneaturated.TlreEeresult8Htllbedlgcugsedtn
moredetalltnafortlrcmlngartlclelntheJournaloftheAmerlcanChmlcal
Soclety. r.tt
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Dr. B. L. Shaplro
Mellon lostltut€
ll4oo Ftfth Avenue
PltrDburBh ll, Pennsylv6nla

Derr Dr. Shsplro3

DuflnS, thls pagt sußiler se carrlcd out arr ,lrve6(ltdtton dt the lndtrurert
DivtElon of the Verlaü Cornpaoy of präctlcal tethode for uttllztft!, Lhe well-knouu
lncrease lo rhe slgnal-to-noi6€ ratlo avallable ttrrough tloß üverdtltrg over lobg
perlodB. Ttrere has beerr consldcrsble dlscusDlon of this work in MELI,ONMR ünd
leveral dlfferent lopledentätlons havt becrr reported.l'3"'+

'fhe teo barlc approaches rhat nEy be adopted elc uie uf, a slugle conLlnuoua
&acurgrc[t over tbe uhole lntegratioa perlodr 't" or tbe guo of I fratsea through
the spectrdl ran8e each oE perlod T/n(ttre Dog v5. fhe Cat). Ttre second requlxes
ao lntemal refereice @rker accurate to clthln s fractlon ut ttr€ llne uldth Plu$
tn lnternredlate storote lEcltanlsor but no non-llneär proc€s6e5 are lntroduced by
aego€nting lhe Ea6urerEnt. Thue lf rhe noiae bdck8round lg tiaugslan randon aod

1f tnflntte neasurerent preciston and tnftnlte dyosrnlc rsut€ of the ureaourlng
lnstrutrents Is trulntslüed tt la oltvlous thsc both hethod$ 6re ldentlcal and glvc
a setrElElvlLy enhalccßür proportlonsl roJ T. I' px!nclPäl dtfftculty loherent
to the flr!l lrethod lg the essentlally unavoldsble rroile Precent ln all sPectto-
Gter€. fhat p6rt of [he rrolse thlch arlges froß cleccronlc sources cuclt as

"fltcker nol6err Irt vacuuü tubes or aolid 6tat€ devlc€s ts effecllvely elltrlnated
through use uf rynchronoue or lock-ln del€ctors but radlatlon leakä8e ctlll retnalna
as sell as ü.rny gources arisl[g frou the lherilbl, rEchstlcalr aud electrlctl
envlronnent cll of vhlch contrlbuts to lou freque(cy fluctuatlons In the systeui.
Thla lmplles thä! ooe Bhoüld 6üeep through the sp€ctral range of lnt.ereat as
raptdly as tt ls posstble to do ao slthout aacrlflctng recolution. Dlgltallelng
the $pectron€ter uutput voltage Io the est useful uay of gotvlng the atoräge
and suMlng re(tulrerent and the tull lnfornbtlotr conxent of a spectru& ouy bB

retdlred wlth abuut 4 - 6 samplee per tine rldth. tlme irtteS,ratlon ls one of
the few ucasurelcot proücssed uhlch recultc ln sn Incresge ln the truü,bcr of
Dlgnlflcant flture$ ln the output and here the dynatolc rarrge r-eadlly övsllaLle
tn dtB,ttsl couot€r!,la an rdvatrtage ovcr the analogue ttlter crrcutto e(rPloycd
In afoS,le pssc tlne lntegrarion. (The Q of a rultlcl'sntrel atalyzer Ia proPorttusal
!o thc nuorber of, counts per channcl lt cail dtorc or for a dlS,ltdl coüPuter lt la
proportlonal to the vord lengrh).
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Dr. B. L. Sbaplro -.J- January 24, 196)

Dr. B. L. Shaptro -2- Laouary 24, lliil

One practlcal dfgttdllziilg, scherre c6n be sonstructed froür a digltal volt-
meter follooed by a punch drlve and htgh speed paper puich. The paper tape ls
convurted to mrgnetlc tape by standard dtgttal conlpurer Auxillüry equlprent and
the traces mirl be added slth a very slfiele cornPutcr proltrdu that ls {lthln the
capabillty of any redlurns!zed dlgltal cotrrputer. Sone such dlgltal comlturer
l$ gederally avallable to rcst lnstitutlon6 and the dlgltal voltrNterr punch
drlvc, and p$nch can be obtslned from a varlety of üüufacturers Eor less than
$jOoO. The output of a dlgltat voltreter can also be fcd dtrectlv to a hlgtr
quallty tape unlE compatlble {tth the dlgltal conq)uter tape stora8e unlts but
the cost of an acceptable recordlng unlt n6y be ten clmes that of the prevlous
rnethod. Another schene ls to ü6e 6 ilultichJnnel analyzer. M. P. Klein and
co-dorkers have put together conrerctally avsllable unlts of thls sort and have
been qulte successful ulth a nünber of phystca experlments uslrlg the Varlsn
HR-rio.5 The CA1 (Motlel lroo or 4ooA, !4nerorron Comparry, subsldary of Techntcal
Measureuent Corporatlon) coolblnes a voltage-to- f requency coilv€rter, l+o0 chennel
analyzer, tlmlng clrcutts, and an osclllo3cope dtsplay ln one Package. At
present thls latter equtprent ls the rost convenlest for typlcal chemlcal Proton
resonance problefirs. lf one vants to undertake a conrPl€te a€6rch of the usual
5oO cp6 proton range lt 15 necessary to partllion tlre rarrge into aPProximtely
slx sectlons. Many chernlcally interestlng probl€N do not requlre such exten6lve
search but this reftBlns tlte greatest draubäck. A lultlchannel snalyzer elth
ItO96 channels uould be lde6l but nou costs approxlmately the same aE the V6rla[
A-fu proton spect.ronEter itselt. llouever thls prtce can be expected to fall
rapldly. Schemes that use a nultlchannel anElyzer enjoy PerhaPs a dcclslve
adväntage over all other tlre lntegratlon techniques because they can Provlde a
contlnuoua, real tlre, vi$ual dl6play of the inteS,rstlon Process. Parrlcularly
ln areas such as orgaflc chemtstry one ls lnlerested ln runnlng many, sllShtly
dlfferent sarnples and for thts type of operatlon the lnvestlgator tlm lnteBrates
untll he achteves a subjectively sattsfactory sersltlvlty. In our experlence
this S,enerally lnvolves a slgnal-to-nolse lncrease of fron 2 - lO rather than
the 4O - JO tncxease obtainabLe ln an auton€tlc ovemlght nn. Wlth the CAT

It is alsü posslble to feed the result of the tntegratlon back through the sPcctro-
reter chart recorder so one can obtaln a sp€ctral trace ln the standard chart
forrnat after completlng thc run.

Th€ trace ref erence mrker ln the rrul cl ple seecp rethod rust be added to
the sanple vlal ln suffictent amunt to be clearly vtslble on each trace so that
an unamblguous trtgger is avallable for 3tsrtlng, the channel fllltn8 tlmlng
clrcultry. In general one lants to put the trlSger refererlce !lne (eg. TMS or
a sldeband ol the Tt'E llne) as cloce (o the llne pattern !o be lnvestlgated
as posstble but successlve addttlon of traccs can cause th€ tatl of the trttger
reference llne to suamp our the adjacent reelon of the spectrum. Thls problem
ia avotded by use of d slmple flip-flop clrcult utth relays that relurns the
output slgn6l co zero lmredlately after trtBßcrlng has occurred. A nlcrosoltch
6t each end of the d€stred sueep rsnge can be easlly attached to the chsrt.
resorder table arrd connected to the clrcult.ry of Varlan lnstrumnts to provlde
autotrEtlc retrace ulth no atLentlon or further adJustrents on the psrt of the
lnvestl gator requl red.

All of our experlwncs to il;,te hnv. l,L.jil d{rte on a Varlan A-rjO Lecause thls
lnstrurEnt has proton resonance ,ila[)lltri,i{orr rrf the Mgnctlc fteld. hnrllc lt ls
posstble to get sonp of thc trnt,itts uI tlv,sr lrrtegratlon wlthout stal)tllzatlon
It ls tn fact the avatlablllty oi rrrrr-strrl,llt"uttotr that häa made lt uorth
conslderlng extended tlrE lnte8riillod trr thc ftrst pl€ce and tbua lt ls sorreelrat
inconslstent to purchase the ilc.:e:;$orl(.r, rr!.1lred fd! tlü)e trrtcltratlotr wtthout
also provldtnß ntrr stablllzatlon - crrtdtt,ly lf (lüe l9 conteüplstlng tlflts lotegrd-
tlon of mre than an houf or t.!o. 'r.rc hrvc fur.nrd by experlrent that the A-lrO
has q reararkably long tlrc over sll stal)illty - nrch g,reater than the manufacturerg
themelves realtzed. For example k( hav(,n['i]e a l4 hour run on 8 .OO4f sotutlon
of ethyl benzene In CCl{ whlch lnvolved l ''r(.}i) trace:r (a 16 second sectlon of thE
standard 4 mlnute posltton rag uscd gltlr u$ I second flyback ttre). 'thl8 yteldg
an S/N lncrease of 5O over tlre.2l ctlryl l.<,rrzerre sututlon that ls Jurt vlstble
on the I+ mlnute trace posltlon of the tL.t). thc 4 nlnuce trace posltlon ua6 used
because thls ls the fastest su€ep ürr thr.\-(r) uhlch stlll retalns the fult recolu-
tlon of the lnstruüent.

The lork se have descrlbed here was cärilcd out tn close collaboratlon ulth
Dr. Leroy F. Johnson of the Vdrtan Coillpa,ry. Mr. Robert M. Eidahl also helped and
thanks are due to Dr. Jares N. Shooley ar,d others of hls staff for thelr hoepltallty
and mny useful dlscussiona. He have brc,r contlriulng thls effort at Prlnceton
elth Drs. Plerre Lazlo a0d Paul Schlcy€r. lrr'. Lazlo ulll reporE in rcre detall
on our uork at tbe forthcoütng OCIÄitS Confercnce.

Flnally; it oEy be lntere6ting to poirrt out that lt i8 al8o posslble to
u6e fllterlng technlques to tmprove thc r[iectlvc resoluflon aa Hell 69 the
tenrltivlty of gpectra. llc sl.ll reFort orr thlr lnla later issue.

S lncerely,

I'I*t c. 0,0,ft^,l
t.elgnd C. Allen
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