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AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS

Cxrvlc,cr. TxrnvoorNavtc PRoPERTtEs CrNrrn

DePartment ol Chenittry

COLLEGE STÄTION. TEXAS

Dear Dr. Bothner-BY:

I wish to send some items of general interest from our new location:

Dr. Bruno J. Zwolinski is the Director of the two projeets whieh constitute
the Center. Contributions of nuclear magnetic resonance spectra to either project
should be sent to this address.

As of the supplement under date of April 30, 1961, the number of valid sheets

in the catalog of nuclear magnetic resonance spectra of the API Research Project
44 is ?6. This supplement is being printed and wilt be distributed soon. These

spectra are mostly of hydrocarbons.

The number of valid sheets in the catalog of the MCA Research Project w'i1l

come to 92 with the supplement under date of June 30, 1961. This supplement wifl
appear soon. These spectra are of phosphorus compounds and some miscellaneous

compounds.

During the next 12 or 18 months, special attention and priority wtll be given

by both projects to the issuance of nuclear magnetic resonance spectra. To

sirengthln in" NUR catalogs we need the help of your group and that of other
interested parties. SpectÄ from A-60 spectrometers are especially suited.

we will continue to issue spectra of good quality on any of the several
acceptable sca.Ies until a firm decision has been made to abide by a single scale'
Through Dr. Forrest S. Mortimer, who has recently held consultation with a

number of agencies, and a summary report for the IUPAC, the Advisory Comrnittee

for the API Research Project 44 is especially alerted to any forthcoming develop-

ments. When such a decision has been made firm, the projects wil'l issue a revised

report for the NMR categorY.

The Department of chemistry here at Texas A. and M. has an A-60 spectrometer
on order. Some studies will be camied out on some API Research Hydrocarbons
and also pure compounds to be provided by member laboratories of the MCA.

Bruno sends his best regards.

attrtc^i tFrolaut lNarl?ulE tltgtcH lloJECl aa

raßuractutric cHtxlatl altoclallox iEtqlcts ttoJlcl

Air Mail

Dr. Aksel A. Bothner-BY
Director of Research
Mellon Institute
4400 Fifth Avenue
Pittsburgh 13, PennsYlvania

September 25, 1961

Yery truly yours,

A ", ',

U&* i)L '^-tn'
Alfred banti
Associate Professor and Assistant Director
Spectral Program

AD/ rsl



EI,ECTRON COUPI,ING OF NUCI;EAR SPINS.

V. VIBRATIOMI, EFFECNS IN CHX GROUPSJ

H. S, Gutowslcy, Y. D. Mochelr/ and B. Q. Somers/

Noyes Chemlcal tabor"ator.', Unlverslty of llllnols

Unbana, Illlnols

Prevlous caloulatlons of the H-fi coupllng 1n CH2 groups aa-

surned a statlc H-C-II bond angle. tt 1s enown here that, because

the predlcted angutar dependence of the coupllng ls non-]lnear,

the bond-bendlng vlbratLons Ehould glve an averaged value appre-

clably larger than that for the colrespondlng equl]lbrlum, but

statl.c, angle. The contrlbutlon of exclted vlbratlonal states

1s very small and hence the averaged coupllng constant ls ef-

fectlvelf ternper:ature lndependent. There should be a snall but

detectable dlfference 1n the coupllng constents fon CHz and CHD

groups because of the lsotoplc dlfferences 1n vlbratlonaL ampll-

tude. The avallable exlperlmental coupllng corüttants exhlblt an

apparently llnear. dependence upon the H-C-{l angle, and careful

measunements of the Lsotope effects could be useful ln estab-

Ushlng whether or not there_1s any expllclt curvature ln the

angulaf dependence, and thus whether the. observed llnearlty ls

real or due to the neglect of substltuent effects ln the calcu-

latlgns. In any cage, cor4parl8on betvreen exper.lment and the

predlcted angular dependence suggests that too l-ow of a value

nay have been u8ed prevlously for one of the exchange lntegrals,

K(CrrCa) 1n the calculatl"ons for both the CHe and the HCCH

gioupe. An attempt to detect an lsotoplc dlffet'ence between tlre

gemlnal H-s, and H' coupllng 1n n-caF"H and n-CsF7D gave nega-

tl.ve results.

lVlowsa,Nro Cnnnroe'r, CorrrplrvY

Plraqcs Dreroi
SprrxortnLD e, Mrse oguertte

Soptenber 25t l96L

poeslbty sonc uEIIONMR readere nay b€ latoreEted In 6one proSra[6 r bave rrlttaa
t""""tii for tbe Bendlx G-15 digltal conputer. The prograno gredtly faclll'tate
the anaiyslc of axcbaage_aveqaSed IDraatziaD-type doublet6 oft6n-e[counterad
1u Nl{R aiudlaa of rate pbelonena. Eaoh progran nay be used for doubleta thlch are
conpletely eyutetrlo or asynnotrlc rltb rcapoct to tbo lnteneltJr veraua frequenc)r
surface.

Thc aquatlona (4), (5) anit (8) of Outosaky and-Eo1nl Ey.be retritten-for the [ore
gurr"r"t ca8c of aÄynnetrlcal iloublets ae (1,), (2) and (1)1 respectlvaly. Paranetora
iot defl-ned bor€ are the 6ade aB thoae used by Gutowsky and Holn.

fiTi--s-re;ffi-6d c.l. Holnr J. chon. Pbvs.l llr rzeg (1956).

The ftr6t progran ueoe equatlou (t) tor tbe 66neratiotr of doublot ahape fuctlona
for dlfferänt rate6 of eichange averagiuS. 46 naDJr aa one-hundred shape function6
correopondlng to a! equal nunüor of equal.fy-.pac€d values of the rate of averaging
nay be g"o".itud i! one !a66age through the progran' Each shaps function conciats
oi'"p tä one_hundred diflereni polate, interaity veraus frequancy, equally spaceil
alon! the frequency coordirato. Exanple generatlons for a! a.ymetrlcal caee are
plotted in Flgure 1.

A aeconal progreü uses equaü1ono (1) and (2) for calculatinS the frequency poeitlone
ancl relative l-ntensltleÄ of the mxina and central nlninun for dlfferoDt rates of
erchauge averaglng. A5 Eny as fifty seta of naxim and ninlüun frequaDcieE and
lntenaltlee corroÄponding tö au equal nunber of equally-Epaced valuos of the rata of
averagJ.ng my ba cälculated in one paeoa6e through the program' Tbe progran nay bo

ueed in äLt ragroue of exchargo ratäs, 1.e., before, during and after coalescenc€ r)f

the doubleü conponents.

A thtral progran uaos equatlon (l) for calculatlng the effect of overlap on the
apparent-eefaratJ.on of gg;gg InrcntzLan ltnes In the absence of exchange averaging.

Conpleüe copioe of the prograns are aval]ab1€ to alyone tho ranta to uda theE'

Dr. AkacL A. Eotbaor-BJr
Mel1on InEtitute
44oo Fifth Avenue
Plüt.sburgh Itr Pe!!6ylvada

Dear Akeel

Yours r

trf
\
N

Enctosurc (2 )
/*ilr"ll^l

Janaa C. WoodbreY
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1f= - &r1uo . where (1)

(2)

(3)

7

3

P2+n2

p - Zßr/rz':rzu) - Aara , (6rn/z)zJ * p/Eze.+ pslrzs = s -Tsüz ,

Q = Z[aro - 15<,7a1tpo - p")] ,

R = A{dfl + .t,O/s2A, r/rz'fJ + '(,(E.t/2)(t/!28 - r/rzi ' 1f,a/{(po - rs) ;

zAztao5 , )'t?al,o4 + 47.2cao3 + (an-m)1,12 + a(cD-Af )au) + (cE-Br) = o,

rh€re e = Xz<p/rr^ * pnlTas), B = t2t*Qs/res' pt/rzi,

c = td,ü/z)afr - (ro- ps)a * (^/t)l * (t/\afzil[r- * rtn * nfi *

T$r/rr,* pslral)] + spnp"(r,zr! t * t/$i * (t/Ta),

o = [r * T O/raA, !rru\? - ZXs 
'

r = J'o(o + zTs)k. [ro - ps + ?(L/r?B- r/rz^)f ,

F = s2 + (Ee,/4)(D + a?s)-l .

vo(t0,,/2)5 * ur(tw/z)4 * ur{$,.t/z)3 + ur(&a/z)z t au(du/z) + b, - o,

üh6re bo = (nnlTro - nulla") , bl = -3 Atü-(nf/rra * PalTas) '

u, * a[aala ro + (]/r.nrru)$4/rr, - p/rroü

b, = -zao-[taar-ur/1) + {t/trnt"")(noln.u * lslrae):l r

b4 = (r/rerra"lfnnl4u - p{$n, eaö?-tpu/rro - n/t.")] - f Äar4 uo ,

b5 = ( Aoo,/rant 
")[tro/{s 

+ pB/$^') + z^d?@(pt/rza * pslrae):l - (^@46b/1, .
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SHTIL DEVELOPMENT COMPANY
a DlvtstoN of saErL oI coMFANY

EMERYVILI.E, CALIFORNIA

O'Jtober 24, 1.961

In regqd to ou computol progrs' 0' A- Ilciily &id I h&vi:

,1'"t "on'präiua-äi,;11.:l ::ilil:::;;'l;"*::"Jl.l;;t :lll' ä:i.fi
for uset's. TLle Progrus u'e
comouLer contioflcd iterat-t''n il ii'c "u"su I'd'unrutsrs" ir' pos$jble uri

;;i;-;':;.;;i;;;-l'u p"rnt"a ln d'| incr'eÜslr€ i'r'oc. vitrl thciI' en{)rr:v

i;;"i';;-;;ö: Tlre tirnc f''i 
'c"l"u.totjon 

"^ 
tl'" rtr"t '/or' is lqs:j ürur

a nrlnuLe for s ljve 'pin 
t" "u'l-trtt 

sJstsnr' ui/(rrrt ? ürirrulus lor'd clx

:ö'";;:;; i,o,,t I t : 'ui'*tn' 
tt"jo 

""u'n 
epin svstt:rr' u'd !i-{'uL

10 to l5 minutHs für'tt "tgt'-"i'i" 
systar' 0" an ItM lolr (atnpuLc' 1'hu

tjres will bc sIigfft]Y l"r+jur''

The reproductlon oi the cornplete !'OItTltAl'l.1istir)gs 4d cards

and colurm bl@,y carlls f.,,r.it,""ii,f,A-;föyO ls bsiru done urd Lhey will l)c

rrätiäii. "n".t,1. 
tnlo '*'t"ilt*t 

d,a ;ddiLioIral jtrlirrrdLi{)n c&t be

;;;;;;; try witirs Lo he at Lhe atpve addt'es:r'

SiJ)cerc IY,

(L*
../ tf

4r. ,.- on^"n

Dr'. B. 1,. Slraplro
Mellon lnstitute
IttoO Fitth Avelue
Plttsburgir I )r Pcmsy]vurle

Dcu'IJar.rie:

{ ?.8,11- e (

A6 a corltllbution to i!,lt:Llol0/il1 I haye two itetis vhiclr rEy bc
ot int.r.cst to vulou6 lüln slectllsoopiste. One ls m lntensity. iul
vhicli Ocol.ge Cioutousis ar)d I hav{j Just proved. The other is tho
ava1l&bil.lty of ou, conputer. p1.ogrü6.

Tirc general NMfi intensity sM rulc 15

iok

Thc sun orr the -lcft ls the sutr of ttt{j ir)tensitle€ of a-l-t the t|ursltlons
to thc utul,e j.r(v, .-), tire sut on thc rlght ls the su oi.lnteNltlcö" J6 "_{of all tlrL: tr,üFitiona i)'on ths statc jö( vr , ), ua the il)lld tenr i6
twicc the 11 ecrt4uncnt of thc .tol,al 

"prn-,,r't[.'3tute Jö. rn thr genero-L
s!ür lule tlitr i(rtensities q.e.,nlrl.nElized so thet the sufi of the inienslties
of Lhc rvtrrle slrcctrur f s lle( [] ) , The 1,roof "f tirfs 

""f ", 
based patly on

thc prool of tlre pxlüciple of specLroecoplo stabifity urd pu,t1y on ur
irropvrtjc5 of spln operato|r, hes lleen subnltted to üre Jounal of oheüicsl
Piryslcs (pr.l)r.llrta üc evallairlr Ior firtcrr'sted reoders).

.fitls sw rule j"s a gcicrtrll.zetiot) of the speclfic sw ruLes fot,
& tlu.ee. spin 6ystqr. givcn end pr.oved by Castelllm arld Weugh (.f . Ctrm.
Plrys. !r, 295 ()-96f\). A sturilil. spccilic nm rule.was atso ibud ibr
the f()u.st)irr systen (ncltty ed,.iwaten, J. Chen. ptrJs. fu,9& O.ye])),

III

JNj: jef

tL'. Aksol A. Bothn6r-BY
I'lellon Inetltute
4.(oO Flfth Aven@
Plttsbügh 13, Pa.

U. S. DEPARTMENT OF COMMERCE

NATIONAL BUREAU OF STANDARDS

Octobor 2l' I!61
REFERTO FIUNO'

?.f 4f\-,

Dear Aks€l,

Herc aro 9o@ aorslD of lnl'orutlon chlch @y bo of Int6'69t to
}€LI0NI'{R roaders, liaeulis obtatled hero on syn-antl lsoBBrlsn ln oxl&ea
pronptod ne to Iook for other conlDwds Ylth c&rbotr-nltrogon double boodr

irrr"i rfgut shoe thle klnd of 16orer1sn. In s)@tr161 co[pomds of tho
i"w n^c:l , ths rcq-stral8htoe8s of ths bord angle at N my be Ffl6cted
t'n'tno'epectrc by the appeaianoe of trc IltreB or bands for Frotom on the
rc looger equlnlent Rr8.

I f,oud th13 to b€ tho ces€ ln goD€ 2r4 dlnltrophonylhydrazoneg'
E.g. 1n the acetotrciDNFtl epectrw, thoro are tvo nethyf peakB about O.'I
ooi aout. end ln thlt of l-pontanore-DNlH, t'rc n€thyl€ne qurtets about
öliiipr äp""t 

""u 
,uuo. 1he'spectru of foruldehyde-DNPH (tu l*ls; oltro-

Ueueiö atso see& to b€ a good solveat for DtifHte ) ts Etlll puzllng
to üe, es thre uo!€ peaks Äppeur than Iu the spectru-of 2rl* dlsltroPhenyl-
nyaraofne,-ät-not twä as oni-would €xpest. otle posslblllty ls ihat rrforml-
aäriyae-lHi'ttu doer rct oorrespood to the etructue ougg€st€d by I'ts mru6.
At iay rato, the reeulte on tho flrr' tlo DNI'Hrs Eko lt advlsable to l'ok
lor eyn*antl lEoeerE 1! ureyBiotrlcal DNPHrs.

Aethdr eruple ls 2 16 dlbromboüzdlulnonelmln€ chlorlde. A satEet€d
Dl6 oolutlon (conc. uriknown) glvos a spectru llth tuo proton 1lnoe about
l/3 pp apart.

(,BeEt 
' !18hes,

t;t t'*, I

Ernest lutlß

U'l
..-*.\



HARVARD UNIVERSITY
DIi,PARTMENT OIT CIIEMISTRY

Io brve recontly ltudt.it tbc tvo forDt of Nzlz bI 
"rf-fxlal 

awhs
lrßntttc doublc rcronuco. Thc prollllraly ratultr of tblr York YlII POr-

bapr bc of lntorö.t rllc6 thcy lllultröt3 a rathsr nlcr 8lPltoÖtloa of tbl

aloublc !6.oneca aötllod, sd inailcotc that tbc ulitNblr lf,ober of nZtrA lr

probably I clr fora.
It har boen .hoh tllet tltcre tro tro fort',of ürlr' onc fora tbrt

la quttö ttallo' ud a rccond for! tbßt 1t rathor rcactlvr.I 1berc cccot

to bc gcncral rgrrünsnt that thc ttablc for! of ü?l? hat r tra!' üman6'-

ncnt of tbo fl.uorlno ttoor'ztJ lorovrrl thcr' havr bscn Ät 1'ä6t tro

Itruoturaa propored for thö ürlt&bl. lloErr, a clr forn, ü'l r ltl-dlflmro

rtr."tu"".2 t 3

,t
t - i/ \

tt. t19 tprctrr of tbo !rsl, rnd ultrbla lornr of urta

(40 llc/r.) .t roob t.6Peralur. 1r Ccltt arr sboqr ln flßurol I enÖ 2' br

trer rpoctru conrlrta of a .lDPla triP}fl 91tb tbo outcr soülo[ont'

brotd.r tbrb tb. cöntrrl coryosoat. TbÖ sp.ctfui of thr !|rrtabh forl.

bovov.rr .bort flYc llnca. 'fb.€ lpoctre of bot'h l'oEotl et J6'lr Xc/r' arl

ldcntlcal vlth th. rro Ho/r. rpectre. tt. /9 *d xl4 cbcltcrl rblftr

rlarurrd for tb. tvo llo@rl tr' 61Y!s btlort

Dr. lk!.I l. Botbncr-BY -'tr- Octobrr 5r 196l

x-F- sDoctü. *9 ol"r. shlft Rcl, to clll^f, nol. lII4 Chuu. shlft

stäbl. (trrnr) -94.9 ppF J8.6 ppr
Unrrrblr (clr) -lff.? ppn o ppr

E. !14 cbillsrl rhlftr .t€ obtaiaril from tbr tt9-{*tal dout}l. r.ronuo.
.rpcrl$nti ücrcrtbe<l bolor.

Idr loth thü cl' rnd trrna .truotui. ot frrly thü fl.uorlqrr
and nltrogonr ar. Dot rrgu.tlcallt oqulvcltnt.4 thur t!3 tpoctrr of lb.tc
LroEürr llgbt ba ar9ccl.Ö to b. oolrJrllcatod aneplGt of ilrr.dall'Il c$or
rnil thr rppotrücr of tlvo r.lonöncar lD thc rpcciru of ttro urr|tstla fort
lr not rurprlrlng. .tror r l.l'-dlfluDro ltructurör tbc rlrtütru vould br

of thr AEX2 typr. lor thl. ltructu}6, tho colplcr lultlplöt patt.ra ob.-

mrvrü for tbü uartablo forl coul6 olly artla Lf t}ra coupltng of both oltro-
gon rtolr rltb tb. fluorlnsr ras .ltolflcsnt' ln ABX2 cas.' houovörr lae!.
unllk ly tlrc. tho rp.ctflrr of tb. usrtabl. lloer l3 tbc lrB rt 110.0 rld

56,t+ t4clr.
rarlguEünt o! tba 3pocttut! of
öoubl.. rrüonüca rtuÄl3t, Ia

Furtb.r rvlalcncr rgelnrt th. t.!X,

tbr ru3t&bk 1ro&rr lt proyldod by tl9-llrql

n O*fud Strcct

Canbridgc j8,Musochutc*,U S A.

octobor 9r 196l

Dr. lkröI l, Sothuae.bJr
l{üllor In.tltutc
44oo tiftb avrnu
Pltt3bürgtl llp PcnnrYlvmlr

Dsar llcrcll

thar. rxpcrllortar !b. ll9 t""oo"n"o" vcro otrrrrvcd rltI th. reek rattlo
++

frcquncy flrld.Err rhtl. thc:arplc rrr lrradlrtüd vlth r.trongflllÖ Ba

rt sbout tbc ulq rcronuc. froqucncyr vo'. tilr ealylt. of doublc rorouuca

rpoctra ln thc raglou öf lntorE dlrtr anplltu<tor of fa it"t brcn dorsrlbcd

tn drtrr}.5 ll tbo doubl.r rolonarce .Irctr. ur rscordrd by sr.rptag tb.

,rg!]ctlc ft.lü Ylth conlt$t cJl eö <)"t tha obtervgd r.lonsc. rlll b.

ry!üctrlc vlh.D ü ZlZt - voOr lf botb nltrog.na brvc tho rs. ro.onrlca

frcqruncy; yox. Yollt. yylt drlzf 1l lot cqual to vorr tbr doubl. r.loninc.

rpactrur uaurlly do.l not beYa I lyE6trlc eppearact. Horovorr for
." Zl2t 

..,to[ * Äot 
"l7tt 

thö trecG yr.ll br tht ülrror leg. öf th. trrc.

tor utrlTf - vox - Ä@zlzff, horl rcaÄlly obrrrvrd qualltttlv. r.3ulü-

Itl.. of tb. itoubfc rößo!8ncc rp.ctru! vtll not oösur lf tog I voXr.

Tha üotüIö ralonanc. fpoctrl of tranr rnd urtrbh l2t2 tor r

rrrtrr of r.Iu.t ot ld2lzt rrö alDv! tn flgurör 1md lr. Silrca both

nltrogrn etonr lurt contrlbut. to tho rulblpkt .truclur of tbs un.tübla

r.1)

-t
th.



Dr. lkrsl ,lu Sotirnor-ly *t- Ostobu 61 1961

forD lf thc 11l-dlfluoro ütructur. J.r proporod., tbeae rosultr lldlceto tbat
vo' . vost for tbr uurtatls foru. be qbovo ovldcnccl tn adtttlton to XI4

rosonünc. rtudlc.r lnAlcst.! that r Irl-.dlfluoro rtructuro tor NZI2 la
qulto lnprobübl..

th" f14 chcrlcr,l .hlfta for tbo tyo XzF? lsoners csn br rordlly
d.torulnod to et accuacy of : 5 cla. froB thö qulttatLv€ appoarrDco of
tbr ilouble r.!on&rc. 3p.ctra ar r furctlon ol .o 2l2rl .5 ,ro"o tho doublo

ro!on&c. rrporltsontr ar. porformd ln Ltro,ficld io approprletr for tfre 19
roron&cc at 40 tc/r.r tha X14 roaonsco froquonct!. of cls ud -tif-" XZIZ

arc ncalucd at toucybat ülfforcnt veJ.uer of t{o. tha rolrtlvo Ir+ chcntcal
rblftr bolroen tho tyo lromrr are rardlLy corroctod for tbt. offlct.

Calculetlonr to lndtcata r porrlblo arclgnDent of thc ltructuro
of tha rpcctrr of tborc tYo ltoE6rr ue curently In progrcsr.

OnG of ur (C. 3. Colbun) rould llh6 to ark tf tht3 contrlbutloa
could bo arccptcd ar a dotn peyrant on a rogular rubrcrlptlon to }{cllonxR.
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TEE Uploux Colmanrr
lbrB PEANAGuilcea SNGB 1888

I(aLAMAzoo. Mrcsrcax

october 20, 196I
SCIENTINC ADIIINISTRATION

sol uaNtulma aTMF

Dr. Alsel A. Botb.ner-By
Director of nesearch
MeIIon Instltute
l+400 Fifth Avenue
Pittsburgh IJ, Pemsylveta

Dear Di". Botbner-3y:

We recently studleal a photodlnerrvhlch we believed. to be frin an effort

to d.iscover the geonetry of the ring fusion6, The surprlBing results

nay be of lnterest to reatlers of MELLoNMR. n3e NI,IR spectm forced u6

to the concluglon that the dlmer ras actually the. novel trlcycllc octa_

diene, TI.

o
c//

E E. o

I II \u"

The N.M.R. slEctro of the dimer (ffgure f) shored. three tytrEB of hydrogens

of rel-ati-ve abundances l+, l+, and 6, from area neaEurements, based on the dineric

empirlcal formula. The least shlelded nultlplets centered at J99 and J7\ are

in the reglon orö1nar1ly asslgaed. to oleflnlc hyclrogens vith add.ltlonal un-

sbleldtng groups nearby. Closer exanlEtlon dlsclose8 thet lt is en lB nultiplet

Dr. Aksel A. Sothner-P
October ZO, l)6t
Page 2

(doublet of doublets) wlth two add.ltlonal spllts. The large aslmetrlc sp1lt ('l =

I cps.) ladlcates cls-oleflnlc hydrogens. ghe slmetrlcal second spUt'(J = 5') cps')

ls by an etom ln the intemed.iate group and lndlcates tbe.presenee of a hydrogbn

atom o to the double bond bevlng a dihed.ral angle of O or IBO degrees, Slnce both

oleflnic hydrogens are 6p1lt ttrus, simltar cr-hydrogens are requlred on each s1de.

Tlle nature of ttre thtrd spfit (J. = 1.5 cps, symetrlcal) lnd.lcates that th16

partner (also of the intemetllate group) is the other o-hydrogen coupled through
E. ,p

the double bond, thereby suggesting the system '.C=C! t
H\/ ti-u
,/\

The lnternetliate multlplets at 2bI and 21? cps. are also of the Ä3 pattern

wlth t$o additlonal G)metrical splits. The large as)mnetric sput (J = 9.5 cps, )

ls indlcatlve of an lnteractlon of slmllar adJacent hydrogens having a dlhedral

angle of O or lBO tlegrees, The two renalnlng synnetrlcal spllts are the counter-

parts of those descrlbed. above, ild tbey requlre that these four 43 type hydrogens

aII be o to the olefinlc hyd.Togens, thus necessltatlng-tbe 11'-cycloöctadiene

fomulatlon.

Ilxe presence of tro equlval-ent N-Bethyl groups 1s conflmed by the sha4)

clnglet at 168 eps.

lhe N-methyl mld.e resl.dues must be attached to tbe lr'-cycloöctadlene 1n a

head.-to-tall arrangenent. The tvo adlacent tertlary hydrogens are now coplanar

yet envlromentally different, fulfllllng the requireeent for spllttlng, and the

transoid cotrfomation gives the cmpound. the symetry required by the N.M.R.

spectru and. the diPo1e nonent.

Thls Btnrcture gained additlonal suBport frm the N.M,n, gpectrun of the

tetrahyd.ro derlvatlve, III (n.p. 2Bl+-285"). [t]ree tl4)es of hydrogen absorptionc

0
E

L.u
S
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Dr. AlseL A. Sotllner-By
0ctober 20, l-961

HI

rrI
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i.n an elundance of 4r 6, and B are present (cf. Flgure II)' The tlro tertiary

hydrogen absorptions centered at 21O', and I8)'1 cps' are stlll a doublet of

d.oublets (J = Ia,, cps.) but have addltiorul spllttlng of each llne into syn-

metrlcal tr'lplets (.1 = 1 cps.) ly ttre nev methylene groups' Tbls cohfllTs that

theseteltiarytryd'rogenatomsvelectathe.loublebond.lnthephotodinerand

further ldel}tifies tbts coupling ln !'igure I.

The N-nethyl line bas shlfted to lover field becauee of the renoval of

the double bond uith its dlanagnetlc anisotropy. llf,e neo rlng methylenes show

an absorpticr at 116 cps. U.hich Iacks the usual distinctXon betveen hydrogens

ln the axlal and equatorlal confomations. The fomatlon of syrmetlical +-rlplets

(.f = 1 cps. ) is of lnterest because Lt lndicates that the coupllng to both nethyl-

enehydrogensthlchbavedlfferentconfombtlonslsld.entlcalend.thatthe

dihedr&l angles are about l+5".

ftlesituetionvasclerlfledghenaDreldingsteremod.elwasconstructed

and the no:lecule uas obsened to undergo very faclle rlng lnterconverslon

betveen tto boet foma of the two slx-nenbered rlngs, Bhe tblrd fom, wlth the

Dr, Aksel A. Bothner-3Y
October 2c, L96L
täge +

rlng fusions 1n bhe flagstaff po61tlons, is highly strained and is the tlansitlon

6bate betveen the other tvo. It 1s of lntelest to observe that the tvo forffls

(cf, Structure fII) are mirrof inages after rotatj-on of one through t8o'. During

thj.s process, the equatorlal hyd.xogens beconre axi"al and vlce-versa (see III),

the net effect averaglng the nethylene hydrogens (oily one absorptlon fre<lueucy)

and the d.ihedral angle to about l+!" as required.

We certa.ln].y appreciate the flne iolr you are dolng wlth I\@üLoNMR and hope

that ve my continue to recelve these letter6-

Very LIU\I yoüs,

3**f eU-*Vb
vaJaq*

tc, 0 Q\"rrl-
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Iigure I. N.M.B. Slectru of Pbotcdirer of N-llethyl-2-pyrldcne

6-5

J

I

9.58.0

6.5

r.5

i

I

399 374 24t 2t7

cps,, at 50 nc., frcm tl,ls, ln CDCI,

Figure If. N.M.R. Str)ectm of Tetrahydro Derivative

J= 10.5

J=3

r68

185 84230.5

cps., at 50 nc., frcn T!6 in CFJ,

il5



UNIVERTITE D'trTTAwA ffi UNIVEREiITY OF OTTAWA 2
F^CU!T6 OE6 BCIENCE6 FUREE ET AFPLICUEEE

oaP^FrGx€Nr o! cHtMt.

Dr. A.A. Bothne:r'-By,
I.[ellon Inotltuto,
!l+O0 Elfth Avonuo,
Plttsbu:ngh 13, Pe.,
Il.s.A.
Dear Dn. Botbnerr-By,

soms of our. ourront work 1n n.m.r,.
-_ May I 8ay that I g:reatly approciato recoLvlng

MULLON-}'1-R. I am lnclud1ng ln tbls letton sumanies of

In all theso compounde tbe l':3 coupllng constant
JAXI has a flnlto va1ue of opposlte slgn to JAx.

(b) specüra of compoundg contel4:bg !;cncn, sroups.

It nas obeervod ln our laboratory that the rnethyl
band of the alkalold lycodlno and lts derlvetlvee was oltlrer
unspl1t, or a pooa doubJ.et of vely srnall Bpllttlng
(r'.Ä.r,.'ln.t aäa V. Rao, Tqllqli€dlon !,e-t:!ggr No. 20' 9 (1960))'
ÄfduÄugn ln olther case-tna-b€ ltas 5.roaf Ths chenlcal

evtdenco etrowed that the 
"".tnr*-jXl) 

cE-cH3 waa prosont '
Stnllar apparently snall (or oven zero) ilcoup1!.ng-conetantarl
havo been-louncl by J.I. Musher In tbe dlmothy,lcyclotroxanos
(soectrochlmlca Aöta' L6' 835 (f960)) and byG. Slourp and
B:FmcavretTn some 5--rnothyl sterolds (I. Aor. Chem. Soc.r-
81. 2200 (1959)) for whlch no explanatlon was glven. ln err
EEÄee caeee iho üertlary proton adjacent to tho methyl group
oan be oxpectocl to be only stlghtly chemlcally ohlftod from,
but atnongly couplod üo nÄlghbourlng CHz or CII groupe. It 18

lmportant to reaLlze that 1n such caseg tho obeenvsd Epllttlng
of'th€ n6thy1 band may glve a qulto mtsloadlng l-dea 9f 9!9
coupllng ooäetant. Tü1; le true even I'f thö chemlcal ahift
beüireen*the mothyJ. Sroup end adJacent proton 1s large and
tbe nethyl gnoup-!.a only coupled to the adJacent pr-oton.-
A pap€r äla6oraltng thli polnt and oontalntns a nunber. of

"xä-irtua 
w111 appeär ln Can. {. qh€4. (i'iov.). fn most cases

a ooi.roct analyiis of tlre-spedtriffi'-Fou1d- bo vory dlfflcult .
D€utoratlon ln-speclflc posltlons can rnako tho analyala 

-
slmple. Thus 2,216 r6-teiradeuterlo-1-nothylcyolohoxano bas
a )cttcu, groupini ihet' can be anaryzodr to e very Sood

approxfuratloa, as an AB, sYsten. The CH3CH coupllng constant
(6.8 cpa.) hae thus bse;r obtalned and ls conslderably larger
then the sDllttlnA (not the coupLlng conatantl) (4.f cps',
of tlro rnetliyl uanä (äF6o l{e/sac.) of l-rethylcyolohexane'
Tbe polnt näde htre has of courso much wlder lmpllcatlons
than-tlre epoclflo subJect rnontloned above.

Of oourgo tho torm trcoupllng oongtanttt Ehould not
be used more).y to lndlcato tho separatlon of tlto lln€B or
[i..-upiflii"i'of a band ,nless anä1yols lndlcateB ttret these
ane tndoed equal to tho coupllng constant.

Youre alncerolY,
.J
J il "1 

tlt':' t
FAIAr/cb F.A.L. Anot.

OTTAWA 
', 

CANADA

FACULTY OF PURE 
^ND 

APFLIEO SCIENC!

oatattrt|t ot oBExttttY

October lgth, 1961.

(a) Cycllc 2,l-dlgubstltut€d. butan6s.

Tho specttra of tho acotonldes (2r2rl4r5-tctra-
netlryl dLoxolanes) and cycl1c carbonates ef.;dÄ6 and dt
2,1-butanedlol havs boon analyzod as XlAA'X']TlatorneTy
tho mothod provlously ueod (?roc. Cbsni Soc.J 327 (1959))
and tb€ f,oll,oldng coüp]-lng cöiETarrF-TfnSs. )-havc b-cen'
obtalnod.

meso-2, 3-butenc ri'l oI. cyc11o
carbonate (c1s )

d1 -2, 3-5 qtr 
"rr" 

af of o-yc f f c
carbonatc (trans)

LLs-2,2,lf|-totrJilyr
dloxol,a.ne

trana -2, 2, 14 rl-t etrane thyl
--Olorotano

JaAt

7.35

7,2o

,.85

8'].5

JAX

6.55

6.10

6.30

5.9o

JL'

-o.15

-0.1 0

-o.25

-o.15

\,
-_J

It Assutlllag J* üo bc posltlvo
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Deperteont of, Choeirtry
Faculüy of Scicucc

Th? Ullvorrlty of lokyo
llongo, fokyo

6tb oöt., 196l

Dr. A. A. Bothnsr-By

llsllon Instltuta
44OO liftb Avenue

Plttsburgh 10, Penasylvanla

Deor Dr. Eothner-By

Ue travc i.trt€rost in expanding the Eloeobergelrs thaory oo nuclgar
relarot,ion lo e oultipspi! syetoo. ls you knor, tbg reluation t,leos

aro caloulated by rggerdlng the ilipole-dipole lntereotlons ra i tioo
dependent perturbation, rhorr tho ltrqüiu aotiona orc troel,od claaaically
and lncorporated in thc tra[8it,Ion probabilltier tbrough a certeiu corrg]rtioq
fu[ction K(T ). In Bloenbergents treotnent, tbe oorrslation fuctio[ ls
rlawod to be gi.ven by

K(( ) = f,( o )oxp( -l(l/'tc ),

rhere Tg i! tbo corralation liüe. The easqnpttoD is JuEtified it thc liglrt
of Ilebycrs thoory gn tho illeleotric rolaxttioDr ln rhich lbe ooleoule ic
l,raet,9d er a anell aphere. llovover', by tho sl,qdy of dloleotric r€Iu8tlo9t
ucny rubstance8 thich do not obey t[e Debyora theory hove been fould. lt
üeans tbat the correl4tio! functiorr Ia not characi,orlzsd by e oingle

oorreletion tLuc. The sue citcualarco nry bg expectod in lho uuclear

negnrtio relaxattoo, oapecial.l.y, in rhe r{onancc of hlgtr polyuors.

The diacrepeacy bolrorl, ll,s Delryorc thoory ond the expcrloeatr uay bc

&t,trrlbutod to tbo anleotroplo Broraiun ootions, beceugo ths rotatioral aad

truElotlouol Bromlan ootlous {lepeüd strougly on ttre uolccular thapc lr
rell er tho viacosity of liquid" The Bromi&D ooüIols of n[ olllpsqld rorc
ilvcotigatral froo t theoretical viot lroint, by Perrln, rho &lso govo I thoory
of illeloctrio relaxst,ion beood orr t'hi6 qnigotroplc eol,iors. Tho Perrlßrr
thcory ia eppliceble to the aubsLarrcas Yhlcb can [ot ba |roatod by tlrc Debye'r
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theory. It iEr tltereforo, hppoil to celculcto the uagootic "elsxrtion
üines by u8itrg tho Perrinrc theory.

The aelculotloq is charact,eristio i[ the folloving tvo pointst

l) ttre translatioral Erowniu eotions uhich do not effect t'he illelecüric
relaxal,ion ghoul.d be coDsidorodl the tranrlet,ional Broroim eotlosa

ilepend on the rotatlotr&l Brovnian üotiooa but the latterr :alo trot il€Pesd

on the foroerc, end 2) thg corroletions betreen diffcrgqt ilterato[ic
v€cüora should not, bo neglected, Det,sllod explenotion till rol' be given

horet it, is vary conplicated. Ic rilll hovevgrr ahov t'he effeot' of tbe

anisot,roplc motionr t,aking the three-spln systeq of ecrylic aciil as u
oxuple.

Acrylic acid hes a öiDorio structuro belov l0OoC, uil if l,hc atructur.
io essued ö8 tbo flgursr tho ratio of the rotrtiotrol dlffusion cooatmt

oround the principsl &xBEr xr y, end z, lill bo epproxinetely givsl by

Dr=l.??D,and D -DrEO.6lD, xtrer€ the coDrtant! ire [eaaured ;lth e proper

unit, D. tn oralsr to soe tho uiEotroPlc off€ctr you G8[ coaaliler, t spoctral

ilcnEltyi

Jrlnr(o )= rrren, tiikt( rr) )'
and

e..:4lt".,-3,-TJ TJ

tho t,ronsitlon probabtlitiel of the relsat,ion aro proPortlon&l to tho

lpootrel d.ensity. ThiE aPoctrol donrity il cauged becauac of th' eriat'enca

-3-

If tha Drornien rot,ion ls ieot,ropic ( re rlll dlscurs bero oöIy tbe

cffsct of tbe rotationol' notion ), you cu oxpeot,

J^nest fBctsct lcrce= lr lt I'

on th6 othor hsndr the rat,ior rböooDc,

= L.2 t l.O r 1.6

for aniaotroplc notlon. lnit also lslcrt lcBÄB, l^au" o.a?t *0.6r o.o4 ?or

iaotroplc notlon, ud O.4?l -O.l?3 o.36 for lnisotroplc motio[.

Ye can aleflne e potentlsl force of nuclear reluatioa at' e partlaular

poEltion in the nolscule by the folloring rayl for oxaepler for t'he porit'lon

of lhe ploton l, lt ls ilefined a!1fl4= l1g19t lna^a t t^"^a. lbls velue ig
proportlon&l t,o the spectrol ilonsity of fluct,uating fleld aü the poelt'ion It
provided. that tbe lnüeretonic distoncep, rAB enal rACr hevQ & unlt Ioogth'

Thua the potsntlal foroea &rs

V^ : % t *c = Z.tsz I'oor 2'og for iaotropic rot'atlon

anil

= 2.26. l.OOl l.?2 for uiEotropic rotatlotr.

Theee valuea of the poteatial forcsg glve a neoeure lor ao off€ct of,

eni8ol,roplc Bromien not,ion, fron vhlcb lt rill be auppoaed thot .tlre 
nuclelr

roloxetlon oay be used ea a oethod uceful t,o invost'i'gete üho uol€cular

rtructuro.
fourc Elucaroly

1!::*:*;au;?,'

ÄL:N,T:""

of a oortaln corrclatlon betraen tro Yoocora 
"tj 

.tU r1,i the t'ro vaoüort

Eay or oöy not be equtvolont ono. It 1r trot,laeal here,tlet t15g1( Of ) f"

inalopsndcnt, of tbo intoretoolo dlot,oncosl tt, depend only oa tho direction

of the {nt,oratonlc vsctora. tr{
$J
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oTTAWA 2, october 12, 1961

Dr. Axsel A. Bothner-8y,
Mellon Instl-tute,
440 Ftfth Avenue,
Plttsburgh lJ, Pennsylvania

Itear Ax6eI:

I aß sending you aome lnformatlon on gen
hydrogen coupllng constanta ln cHox compounds whtch nay
be of interest to ltt.E.L.L.o.N.M.R. readers. The spaclngs
eere obtalned for the CH2DX compounds wlth a Varlan
spectrometer operatlng at 40 u c/s. The aeParatlons were
meagured, by wlggle beat and slde band techniques and the
resulta glven ln the Table are the averages from alx
meaaurements. The HIt coupllng constants w€re obtalned
from

Bll -Ir-.D xiI 6.55 ruo

so that an error of 0.05 e/s Ln Jqn ls about tO.4 c/s ln ilm.
U6lng the valuee of .t-- ln the TabTe, ttre HCU angles
obtalned from the theör'ettcal curve of Gutowsky, I(arPlus
and crant are compared wlth the experimeatal values obtalned
from complete mLqrowave atructure determlnatlons. The
agreement 1g geen to be qulte satlsf,actory excePt perhaPs
for CH9F and CII3OH.

Best regardE,

Yours alncerely,

Jlaa'u.

H.J, Bernsteln

o V.lo"" calculated from theory of Gutcr"sky, Karplue
and Grant, J. cheu. Phys. 2, L27B (L959) ' An error

"i 
to.+ c/a tn it*t corresPonds to about t0'5 degree6'

b 
".". 

costaln, .r. chen. Phya. 9' 864 (1958)'

c See S. ulzushina and T. Shinanouchl, Am' Rev' Pbys' (hen'

L, 45o (1956).
* Th" exp"rlnental error ls tO'O5 c/s'

ConPound

CEzDF

CEaDCI

CEzDBT

CIIaDI

cBzDOü

CE2DCCIe

CBDzCCLs

r .47

1 .65

L.57

r.4r
L.66
2 .00

2.OO

r0.2
9.2

r0.8
L).O

Lt.o

1I2 .5

ur.5
Lrz.O
II'. O

rr.l.5
ro9. B

ro9.8

rr0.7
rll.2
II2. O

Ltz.2
log. rc

9.6
r0.8

IID

ID
IH

PH

w
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\
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Zurichr 0otober 5th, 196l
2

Dr. Bothner-By, Dl-lsctor of Researoh
ldDLlON ITSTITUTII - Pittsbuxgh pA - USr

Slnoerely youts,

Dr. Bothner-By
Director of Research
UELLON INS'IITUTE
4400 Fifth AYenuo

Ptttsburgh llr Pe

u. s.a.

Doar Dr. Bothner-lYt

(+) We then prooeed. to ths adjustnent of the oreep ridths for eaoh
of the fLve settln6s usLnd the sreep offset control to oausa
linea to fall aü tbe left-band ed.ge of the chaxt pap€r" lUs
assuee thät the offset readinga introducod on the offsst control
ars conect and adjuet the lndivldual sreep wldth adjustnents
until ths ll.nes fall. propexJ.y at the loft-hand adgaa of the peper"

4r fo! tho a-6o re too havs dlsoovsred. th&t the resorutloD atablli.ty le
Bsnsitlvs to rooü teapera.ture fructuatlo.s (our inetrupent ie not 1i an
aif, condltlonetl roou) but re can opelate lt and get an etoellent re-
Bolutlon by slnply avottling strong air drafüs. We put the instru8etrt oaI'Stend-By,r positlon at nlght th6n fir3t thlng in the uorniag ,e sritob
baok to "opefats" rlth the alr oplnner on (tle eplnnlng alr Le on all
thB tioe ilurlng tbe day); after a { hour the lnstrunenl ls nostly
equll-lbretecl and a snall readjuaünent of tho f1r6 y gredle[t anö our_
vaturo oontrol allore ua to epllt the flrst llne of tha etbanol quartet.
(Se ora a preolous ethanol aaäplo thicb oan bc opllt rell; an.",if""'
chcck ls actuelry glvsn by the aoeteldehyde quertet althoügh it 1e norr
allffloult to erljust tho raeolutlon and espeoiatty the ourvÄturc, by
neans of thJ,a aenplc than lt le by neaao of the flret ltne of thc
otbeaol quartet)"

Iour reüinder hae reached our labor&torleo thus obl-1gin8 us to send

;;;-r-tt;-;;-to a nethod re ars uglng to callbrate the a-60 frequen-
iy scole. It le nuoh nora rapitl for uee ln the fLeld than ths syatelo
oi uelng an auöio oscillator syncbronleod to the porer llno frequen-
oJ.

ve uae a aanple of !f, ohloroforn ln carbon tetr&chloriale (or zf 3en-
zene ln the aarqe tolvent) llth Tü9 adÖed. The aeparation b€tw€on the
üro ltnes belng {)5 oPe.

Our procedure ls slnpl€ anil goee llke tt^lst

(r) First ra oake certaln that tho zero adjustBatrt fenelns constant
rhenonasrl.tohssbetregnalltheva}ioussweeprldths€ttings
fron 5O to 1000" If they Ble not constent, then rs looeen tbe
uprool..t rhich ttrlves the recoriler cbaiu anil roüate that sprock-
el on ltg ehaft untll ve obtaln thc deslred oonstent zero acttlng
f,or all ercep viclths. It ls ueually neoessaly to rotate the
sProoket,.onlY about 40 clegrees'

(z) Scoondlv te oallbrate theueep offeet controlr fol ühia ie tho
\-' 

.o"t"of"rbich ve rlll usa in prlnclpl€ to callbrete all of the
othg'sottingB.sef€cerefullyletthelt[sllneatzeroonthe
50 oyole ereep rld'tb, then lnssrt {J6 cyclea of offeet and lun
the reoolalör agaln tä see if the obloroforn llne 1s cuperinpoaetl
or. tU" 

"""o. 
Il ft fa notr ro adJuet the "nlnue I volt ailjuatr

untll tbc <lcslreal rupor posltloa la obtalucd"

(eI Eevlne Eade the abOvo sdJustDcnt re tbcn proceed to thc adJust-
\/t 

l.it--äf-lr," 500 cvcle ofieet adJuatüent' go sritoh to 't'o oyolc

"i""p-tiaii 
(-5oo'ofreet)" and rs i'n8art 500 cvclea of offect

oa tlc ereep-offeet oontrol. Thle ohould brlng the TllS 11n6 baoL

to loro egaln, and to adJust tho {-5OO oyolc adjurtnent" uotll
üh1t oonatitlon 1g obtalned.

g/e/'r
trttllio Ie1era
Research Chenlct
Varlau A.-0.

/,,
Jmea D. Saoaay
llanager - YarLen
$ervloe 0onter

"/
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-- Th-ig ceglrni.que could readily be adapted to the atudy of,H,7Li., 11B, 1OB, L3g, -19p, 
and 3tp.

I would like Lo take this opportunity of telling you
hw much I m enjoylng my visit to the Mell-on Inatitute. L greatly
appreclate having the opportunicy ro partake in such lmportant natters
as digcusgions on the future of Nl,lR, vlewing the World Ser{es, brldge,
cheas, etc,, etc.

With best wlshes,

Yours sincerely,

Lloyd M. Jackmn
Department of organlc Chemistry
Imperial College of Science and

Technology
London, S.W. 7, ENGLAND

6 October 1961

Dr. Bernard L. Shapiro
Mellon Instltute
44OO Fifth Avenue
Pittsburgh 13, Pennsyl.vanla

Dear Barry:

In a recent comuntcation Baldeschwieler and Randall'
(Proc. Chem,-Soc. 1961, 3O3) have drawn attention to the accuracy
with which r4N chemical shifts can be measured by the double resonance
f,echnique, For such preclse values to be of use, I't ls necessary to
have an internal reference wlth a line Positlon lnvarlance of the
same order as tetramelhylsilane (T.M.S.), the lnternal reference em-

ployed in procon sPectroscopy. Drs. D. W. Turner and J- A. Glessel
of our department have just constructed an ancillary instruent for
our Varian spectromeler which mkes lt posslble to use T.M.S. as

the internal reference for r+N chenical shifts.

In prlnciple, our method lnvolves the Productlon of
a decoupling R,F. signal' the frequency of which is locked to the
proton (56.4 Mc/s) oscillaLor through a series of division and multl-
plicatlon st4ges so designed lhaL the final frequency lies close to
that of the raN resonance. A final audio-modulation Permlts the ad-
justment of the decoupling frequency to the exact l4N t."onance
frequency.

The relaElon o{ the resonance frequencies of 14t'l and llt
is vN = 13vH/I8o t t t<c./s. The basic crystal frequency
of ouil 56.4 Mc/s. oscillator i.s vH,/4 which on division by 3,3, and 5

becomes vH/18O. The 13th harnonic of this has the desired frequency.
Modulatlon over ca, 2 kc/s. wlth a supressed carrier modulator followed
by power amplification then produces a signal suitable for lrraditlng
l4n. The figure, whlch shows the spectrun of the -i'{H3 protons of the
methylamonium ion as a function of the modulatlon frequency' indlcates
rhat the 14N r.srnar"e can be locaced to wlthin t t c/s'

In generäI, nleagurenenEs are rode in organic solvents
contatning T,l'1.S. and the r4N chemical shift can then be expressed as:

u* = to: [(r8ovN/13 - vr.M.s. 1/r'r.u.s.
= to6 ll8ovnod tn - alr/rr.u.s.

where vmod ls the audio-modulatlon frequency and A is the chemlcal
shift (c/s) of the decoupled proton referred to T.M.S., Abeing Positive
for protons less shielded than lhose of T.l"l.S.
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CgrutsrnY DEPARTMENT

THE UNtvERslrY

Cl^scow, W.2
rs: dffi?üS$$ltl

1I1r(!'r trjl

4th October, 196L.

Dr. Aksel A. ]]othner-ßY,
Director of llesearch,
I{ellon Institute'
4rrOO l'lfth lvenuot
PrT"rswucll 1J,
Pa.1 U.S.^.

Doar Dr. Ilothner-l3y'

f rmrst begin this letter by apo1o61sln6 to you for not
writlng muctt sooncr than thls. 'Ihe reason ls not because I
tlave noü had anything to wrl'te about but rattrer ttre rewersei
I have too muctr and am not clrrlte sure where to begLn'

l{e trave now tnd an Ä.lt.I. hlgh-resolutlon n'm' r'
spectrometer for just over a month, and at the momelrü are
equipped to operate' at rooln temperatures, at fre<1r'rencles of
tlO f'f"..1s. and 60 Mc./s. fn ühe near fl:ture rre stlo'lld he
equlpped for opefatlon over a ranßo of temperatrlres and we

troper-in atldition, to adcl other fre(lrrency unlts. 1'ho apparattrs
is-\rorl(i.ng rather t'e11, tlle field stability and troraogenelty ls
maintalned wlth only a few mj.nor adJrrstntents each norninü; l{e
can attain a rontine resohttion of somo\there between O'5 and
1 cycle; and rve have already hcl-ped ln cloarlng up a nrrmber of
molocrrlar stnrctural probJ"ents.

I trope sonretime to g;ot ro'rnd to ttrltine to you abo\it thts
work. I'Ieani{hile' Perhaps }'l.lt.L.L.O.N.}I.n. readers mit',ht be
interested in the enclosetl- sunmaries of tiroad-l1ne inventi$at-
ions lnto trvo of ttte rrtrydrzrte s" of ltraninnr trioxide. I becafle
lrrvolved ln these rvbilst trorliing rri.th Professor CrrtowskJr anrl
continued rvith 'thern aftor returning to Glas60r{ last Octobcr'
The full accortnü b.as .jnst boen sent off to J. Chen' Phys'

lfaRy tllilnlig for seJldin{I lrour Lrtll-otl'n' It l.s very nrrrch
appre clated.

,ritb bost rul lltc st

q*/^'r 
.

tr ßl r'()tt L . Porte
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l,lIOTON l.l.\(;tfjlTfC ll lrÖIl\NCli 5'l\r')fl's OF

poT,ycl{Y:lT \r T/Iitrr . \rl))l r)s oF :roNri III'DIl^.T!as

oF urL\lirljlf ö:ilDr,'c. r. ß-1ro 32rr4o.

Ä.L. PortG

Delurtnent of ctrenl stry, Ttre lIrr1!'ersJ.ty' clas{pwr r1. 2., .'qcotland,
It.S. Crrtonsky

Nol'es Cllelrical Laboratory' I-Inlvers j-ty of 1ll1lrols, UrLea,IllLlrols

and

J . tl. l)oggs

Del)a}tlrent of Ohenrigtr)., Urrlverslty 01' Tcxas, ,\rstln' Toxaa.

The broad-!.Ine proton nagaotlc rosounce sJ)cctTa of loly-

crl.stalllne smFles of ttre connourxl fomulated ailIrlrtcally as

ll-tlo-2lt.O have blen j.nvcstigatc.l in the tcfil,oratrrre ruüc).
77-35Oo1(. The second nromcnt of ttrö absorntlon spcctrum at

77oK Illt,icatcs ttrat sone of tho protons in the crystal are not

present in rvater of crystalllgatl.on and an aral}-sls of the

dcrivatLvc linc strape functLon of this sano gpectnrm shor{g

that the comnorrrld is ths tr1h].d!ate of plEorrranlc acid'

U2O5(oH)2.3H2o. 1'he chemlcal pt'ol]ertl"es of tho compound aro

accounted for otr the baei6 of tblB fornftla.

lig. lr Proton mlilnetlc reBonuco spectrun of polycrystalLl[o

p-Uo.2II.o at 77ol\. obso*ed (- ) ana calcrrlated

( - - -; .... ) normallsed absort)tlon, F(ht), and

derlvativo,.fF(hr)iidhr, cuNo8. hr 13 the

displacetrrent, ln gauss' of tlte aPplied ü1a6netlc

fl.e1d from tho value, 63?4 eavss, at the centre of

ttrg absorption.

01rrye9 B can be slrown to be those expected for

U2o5(o102.3H2o, r{lrLlst cuFee c can bs strown to bo

those expected for Uoj.2uco.
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PITCYION MÄGNI]TIC III'SO}IAIICD STUDIES OT'

POLYORYSTALLIND SAMPI,IDS OF SOI'TD TrylIIi^TIDS

OF UITANIUM OXIDf.]S. II.

A.L. POIITD

P-uo3u2o, ,

I)epartnont of Ctremlstry, Ttre Uniworslty, Glasgow, 1.I.2. , Scotlild.

H.S. CIITOl.JSKY

Noye s Ctrenical Laborat ory, Ilniwerslty of llllnoi s, Urlralra, f lllnola

and

J.E. DOGGS

Department of Chemlstry, Unlverslty of Texas, Austln, t'exas.

'fuo broad-lino proton Daüretic reaonance apectra of poly-

crystal]"ine smpl-es of the compound fonnulated ernpiricalJ-y

as P-UOoIIoO trave been examined ln ttre terrperature range).
77-37OoK. Analysis of tho spectnm at 77oK ahowa ttrat ttr€

coDrporrnd is uranyl hydroxide UoA(OlI)2. The 1nt€r-relatlonstdpg

betveon the dlfferent phases in the uranlum trioxld€ - rrator

syatelr whlch involved the B- motllflcatlorl of ttre rruramlum

t11oxfule trydrateerr are discussed.

r'l.g.2 Proton maBnetic reaonanco spectnrn of polycrystalllne

F-UO3HAO at ?|oK. Observed ( 
- ) an<l calcrLlatect

( - - - ) nornallsed absorptlon, F(hr), an<l

dsrlvatlwe, dtr.(hr)/dhr, curves. hr ls the dlsplace-

mcnt, l.n Bauss, of the applled magnetl.c flold from

the valuo, 63211 gauss, at th6 cerrtre of the absorntion.

Curves B can be strown to be tho3o expectod for

UO2(OJI)2. Curyes C can be shorvn to be those

ex.pected for UOr.HaO.
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Dr. A.A. Bothner-3Y
Mel].on Instltute
4400 Fifth Avenue
Ptttsburgh 13r Pa.
Ir.s.A.

Dear Dr. Sothner-BY:

We think it ls high tine for us to telll you somethlng

about our present actlvities. We have recently completetl

a stutly on the NMR-spectra of substitute'l plrrroleg' Such

a study ls somewhat more conplicatecl than that of thlophe-

nes ancl furans. ttue to the presence of tbe N-hyclrogen' which

asAbrahartrantlsernstelnhaveshownrcouplestothea-antl
B-hyclrogens. We have fountl that these couplinge are eaeily

eliminate6 through baee-catalysetl (pipericllne) prototropy.

Thus flg. 1 ehows the ratrrer sirnpre (4o Mc/g) speotrum of

2-pyrrolealctehycle which may be comparetl with that publlshetl

by Abrahan airtl Sernstein (Can. J. Chem. 39, 905 (1961)'

Anothor exarnple ie furnlshetf by fig. 2a ancl bt whlch clearly

reveal the great elnpliflcation obtainect by thls nchemlcal

clecoupllngt..lle have also found that the baEe-concentratlon

necesEa.ry to obtaln tlecoupllng tlepencls upon the electronlc

effecteoftbesubstltutentsinthee]q'€ctedway.Together
withs.GestblonweareabouttolnvestlSatequantltatively
the kineticg of the prototropy ln pyrrolee'

FuIl papers on the NMR-spectra of pyrroles have been

subnltteil for publication ln Arklv Kenl'

In connectlon wi-th our general progran on the NMR-

spectra of heteroaromatlc coupouncls we are continuing our

studies ln the plrrinitline series.

We ar'e aleo stuclytng the NlrlR-spectra of eone ainple
furans antt have obtaineil sone results which may be worth

mentionlng. Since the relay of the mesorneric effect of a

substltuent to the 4-poeition in thiophenes presumably in-
volvee resonance structures having tlecette on the eulphur
(Ärtiv Kenl 16, 539 (1950)) one would preallct that no loeco-

merlc effect appears in the chenical shifte of tbe 4-hytlrogen

ln 3-substltuted furans. Characterlstlc differences betwean

the chemical sbifte of J-substitutetl furans antl the corr€-
sponallng thiophenes have al-so been observecl' but 1t aPpearg

that the shift of the 4-hydrogens in furans !n some way

also clepencln on mesoileri-t: ei'fects. In the 2-gubstltutecl
furans tfre ratfo 0t/C5 re rlucb larger than ln the corre-
eponcling thiophenes in agreement wlth tbe lesser aromatici-
ty of furan.

Seat wlshes for continuecl success with MELIoNMR

Youre sincerelY

S ila 4-:*to,*/, ]|ti;,tu,),1 .1.'r'1,'''*"'" -" - ü{*." --, / , .. ./
Salo Gronowiiz' Ragnar A. Hoffnan

october 4, 1961
I:is't't lt"r'r': tlt' ('lr q;rl rr; lrtl-

[' n* t \'1.:risl'l' t' 111r ( I 1'1'1;.11,,1
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EDITOR'S CORNER

Apologl€8 for tbe late arrlval of UEIJ.oNIIR thts ttoe. The

aaslstatrl edltor aad clrculattoü @nager waa ln bed wlth the

f lu.

***

roNE FOR NEKT ISSUE t{oNpAY, NOV. ?1.

C@pllLng, reproducln8, and @111n9 MELLONMR Le begiming to

becoe a racher ELzeable tagk - lt sould e8s€ the burden

conslderably lf contrlbulors wtto could easlly do so wguld eupply

15O copies of theL! co@nlcatlona (8-f /2" x 11'r, one lnch nargin

on long edge) ready for lncluslon ln üELIONMR.
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