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A monthlv collectlon of informal private leEEers from laboratories oLnnq.
Infornation contalned herein is solely for the use of the reader. Quotation
ie .not permltted, except, by direct arrangement with the author of the letEer,
and the mnterLal quoted must be referred to as a trPrivate Conmnunication.tl
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Dr" A.A. Bollurcr-By,
ilellon Irrstltute,
,rrlnO Flfth Ayclue,
Pittobwsh 1J,
Pemrgylvuls, l.r.S"A.

Dea!'Dr" bütlnrer-By,

'firorc of your r'eädcJ'a who b6ve beüii coroerned aU eouc tiuc or
othcr with atteuptil6 tu eluoid.otc the etructüe of ooupler lnsoluble
naüerlale conteinil6 0H &roupe ui6ht be lnt€resteA in üre followürg bmad-
lire reasureueuta on ph€nols.

A fcw yosrö ago Dr. Rl,ohar.icl nad.o tlts flrs t I'{Mli ucacuteteuts on
coa]"u uli formd that the tlne-shape of the plotorr reso!ünca at lorv tcnpcratulea
v&ris'i wlth the car'borr sontcrrt of th6 ooal. This carlatlo'r l"n tlic lirro-shape
rel'lects the clurt6es that have taksn place lu the [ydrogen dlstribuLlon of,
coals dufuig tbe progrcaslon frorn t}le brown coa.Ls rclatfuely low in oerbon to
the hjth carl,on aritliraüites, Thle NlrlR infornatlon, coupled wlth the Lnowledgc
of tbe llne*$hapr of pure cuupouls, ic provirrg to be a valublc contributlon
to the knowledge of coaL ctructu'e.

It js lurowA that a uoall psrüdntago or the irydrogcrr ln ooal oscr[c
ln phörrolic utrrrstures aild wc hece b€crr Btudying the line-slupcs oI' souc pu|e
plt€ru}s irr order to obtairr au cstl@te of the oootrlbutlou to the linc-vlupe
from the plic}olu prvrelt lrr ooall the exact noture of thlD phenollc sterial
Ls uuklown.

thcss uerilurtncrrtr }gvc [,een caruIed out ltr a opecbt'ureier wliloh has
e psxu&nütrt usgirt üf -J.75 kilogauss md a 1!r' 5ap. fbls gap ls Bu!'flcient to
au*ourrd thc Deoplc cotl wlth q ldwar vessel" Llguld alr was useai as thc
ref'rlgerant as this could be odde reädily avall.able in thc lsbolatory" thc
spectla wcro rcoordcd whcre posslblc at several lt;vcls of rad.io I'requeucy
power to cheuk for poaslLle öat\retlon effeots.

Vric ltuvo ü5d.e kdsrucosrrts orr phcnol, o-l'luplrthol, r'esoloitrol, cutcohol
brrd pyi'oddllol uud the caloulated. geoorul nonentc of the cu'vcr are ahown lröIow.

$a - 9.J ta.j e sa - 9"5 lo.J C $r - 10.2 I0.4 C

Ccüqolro\ liroeellal

ss . 10.i *o.L e & = r1.2 10.a er

tbo second üoüent !!ürcatses wlth thc nmbcr ot' Of[ groups attached.
to tlhe uvüatic rin6. In the oase of phenol urd a-Naphthol the valueg arc
sllglrtly löwer the the 51 value of 9.7 { for benzene. Ylhi-I'e orr tJre other
lwril the aeconö Eoütsnta of r?sorcinol, cateohol and p1a*rgall-ol are biSher
thu that of benzene by +0"5, r0.B md +1.5 4 reapccttvely. Only ln thc
oaso of tha triliydric p[enol fu there any prcmmce,l dlfferenoe fron the
second aoneut value for benzerre ttgelfo

Tiic probablllty thit ther€ J-s any s16n1fisurrt, uomt of trl"\ydrio
phenola pleselt ln coale ls exürere}y ssall. At nost tlie lSrdrogeri prcsent as
0X ls only about 6"71 of tlle total md the probabitity that tha 0H gr.oupa are
oD adjoinlo8 sltss nuet be very l.ow. The r,egults for these pheno),s lenil
support to the previour aruu.otionlrz tlnt ttre contrlbutton to the llnc*aliapo
froo the 0ll protons 1g glailgr to that froü aronatlo protonö,

Your.t elnocrely,

U',(. {"J..'/
lT.R. Ladrpr

[''t"l

t' ll"".r
. stac{

/t
u

A"B

.1. Rloharda, k.I!" ard Yorke, R"W- J. Cheu. Sos.
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Obee rved Robe rte
(ZxI02 iteratione) ( 50

34. 00
32.40
13.20

(-80. oo)
18. 1Z
I1. 58

r9.86
r8,88
18. r5
13,55
r3. 16
11.84
11.78
r1.01
9.9s
3.91
3.64

39,32
38.42
37.00
36.93
31.I3

39.34
38. 5]
37, rr -

37.04

pwalea
ite rationa)

34.07
32.50
\3. 29
(-200)
18. 0I
1r. 58
-2. t7

r. 98
0.70
o.92

Dr. Aksel Bothner-By
Department o{ Chemistry
Mellon Institute
Pittsburgh, Penneylvania

Dear AkseI,

Soc., 83
6etwedi
Iook into the matter in some detail
expectatioqs based on similar syste

since this report
MS (IV4ELLONMR

violated our
#34, p" i2)

Yl
Vz
Y3

V4

Jrz
Jrr
Jr.r
Jzt
J24
JA

Line No

t3
L4
i5
1b
t7
18
I9

ZL
zz
z3
z4

-2.44
1. 9s
0. 80
0. 90

30.69
30. 56
29. 84
zg. lz
29. 18
zo-25

39.35
38.45
37 .05
37.O5
31. 25
30.75

20 0 Ä

29.30
29.30
20,40
z0^ 05

We will soon publish data which prove that these coupLings
are in fact >>0. 5cps. The point of this letter is to show that even in
some simple systems (this one is ABCX, with 9 pertinent parameters),
an apparently highly successful appllcation of the method of successive
iterations without a definite plan (i. e. , one based on robertsian guess-
work) can Iead to shifts and coupllig-constants quite a bit o{I from the
planned iterations made by J.D. Swalen's elegant NMRIT and NMREN
programs. Unfortuaately, we havenrt been able to nlake LACCOON
work satisfactorily so far and have not been able to compare irs answers
with those obtained {rom the Swalen programs.

Our example follows showing the agreement between
calculated and observed line positions for beautifully resolved ,4'*60
apectra (arbitrary zero) in the vinyl region for some twenty lines
numbered as they come in the Wiberg progranl.

The fit given by the Swalen-derived parameters is phenome-
nally good, the average deviatlon being 0.030 cps, the Roberts iterations,
after a correction of +0.09 cps for a conBtant error in the chemical
shifts yt, v2, and y3 gives an average deviation of 0,050 cps whi.ch is
certainly not far from experimeotal error:

I think that the difference in Jta(cis) and(trans) is definitely
real and theoretically highly interesting.

With all good wishes,

Very truly yours,

"lltrÄ
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Ivl-nr^ron hvsrrrrlrn
44oo Frrrs Arresrrn
Pffcsaun.cs 19, Pl..

Spectrum analyzers all:

Slnce LAOCOON is working well on Ehe local tnU 704,

we thought we would glve lt a whlrl on the problem descrlbed

by Dr. Roberts in the foregolng letter. Unfortunatel"y we

did not have intensity data, so could not give lL a meaning-

fully severe test - If rue sLrayed t,oo far from the correcE

values, we would have no way of checklng on the ldentity of

the lines"

i.Ie rounded off the parameters given by Dr. Roberts

to the nearest haLf-cyc1e and hoped for no cf,ossovers. The

appended printouts show ehe convergence afeer one and two cycles

of ealculation. There seemed no point ln carrylng the calcula-

tlons further" The average devlation is 0.02J cps. Recent

calcul"ations on a1LyL chLorlde wttb LAOCOON have given average

devlations of O.O2O and O.Or4 cps for neag and dilute solutioa

samples" Forty lines vrere flEEed"

Sincerely,

Aksel Bothner-By
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ü. lr(L
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-)

it-0

CH
L()

'.1'r'i iae i,iri, I ;, lr, L i nuri| I i i) j )i, i,)rlJ' l'' l,ilirne

'l'r i rr, Lir),I ir] t' L i nun Lii butyt'yltnir i,ltr n':

( t.6 0 li.() L
cr,llt,

1,r,. lr. ,. lJoLhncr-ljy,

l'1F l.1on I0r l,i lut,,:,

!,/ll() t'ilth 11v(atrle,

Pi LLsr[]urijh, 1 -\, Pt.,
rJ.s.1 .

'l'lr1: clr;,n ,es, acrio rl{,n)rintr Lhe i.!nizLLion ol t'l'irr',lhyLJ)l.L1,intrn

lit,r'ate in wat,trr tlo nol sillrrilit:ant,.ly al1'ecl Lht; value of tlte

;;1in-s1,in {r,)upl.ing conrrtinL rt:lativ,; lo Lrinretirylplallnrnr ior.lide;

i l, li{-'crrr; lo bc rnorg scniitive lo ril L}Icr rirloLe clunges in groups

att.,clr.xi to 0-dikoLone J.i:{anrlr;.

ln L'sbl,J 2, ue coripi,re J v..lues f"ou, ]?)l't Lo II in other

tylr-s of 1i,;and.

'lublr: il. Spin-;;pin coup.ling constant$ in Pt u1k-yl coilrpounds.

Der.r' Dr. Bothnt:r-ily,

In a re,:ent pr-per on thc Nlvllt ;rlrecLrii ol tlLe rrijth./ftin
hrili.des, Holrnes rind Kaesz (J.h.C.l-t.r t,.t61 > Ut J!i)l) lrr,vt, shovrn

that Lhe r:l)in-:;.1)i.r r:ouirling consLünt J(jn..Cli,) lron L[ij l1/ ljD

nur:le.s lo t.lrc lil nuc'lr:i ol tlc rLu-.Liryl gr"r,,r,"'r,, (Cll_.).,.1in0-l ch.ng1;5
tröm ,6.0 c/s in JBI c()l/r. lo l:).? c/s in t,\1,,L il..1) r;olut,ir:rrr, t,oLli
at 31oC. 'I'lie auLhols urrarruau, Lht:se cirr,rrües Lo rriryl,rriLlJ:r;rlion
ol Llre li' uLcrn which occur,;r irhon Urt-, (0111) ..llnol rrrr.lecule iori?-€:i iIr
wat.rt', by rlnaloüy with tlit: del)en(iiinc'ot,'th. l3C - il coulrling co'rit.irnt
on hlre s- rrhr,rircLer of'thr,C orbiLi{ls. l! js inL,:rr:sLin6J tu nolc
thal tlds behaviorrr (1oes noL oJcur rj-th Lrre t.r.irncilyl.lrIaLinun grorrl;1
liBble 1 lisbs a nrulber o.!' spin-spi.n c()ut)lin, t:orrsLinLs .f (1:,1t,t..1t)
lor five coilpoun ls containing Llris rlt'oul), I'rrcoriicLl on a higir_lesolulion
spectroneter working uL \L)..5(-) l.\c/s trrrd ri L()jrper.i1Lul.(, ol J'2.,1oi).

'lable 1. ljpin-sl)in cuuplin13 con:;Lr,nü; tirr. üie (0ll_)rpt 6r.ou1,.

.r(1)l1,t..ui
-11;j-'

t7.e (t t)
n.7
"t t. j

Jn Lrirrrrlhyl.Srluti.nun j-orlide un(i (Cllz)J'tCI.I,y.,' where sinj.]t'r bortrling

br,lween C r,ntl l'l appei,rs to occlir, the J val'uers are ol compi.tal]s

ilr,gni.tuliei l,lioy ah'op sharply wllen CrH, trr Crll, groups rtre eluached

r,nri irtrve int,erürerliate vuluetj in Ltie allyl group. It vould be

.inlei'esting to know lhe Lheoreticrrl resi]ün lor Lhese cltrngesl Lbe values

ot'J in thc r'tkyI Ller'lvr,Livt,s oi'Pt ni,y l)Ioviile a usef\rl r)ui'ie Lo tllcir

f cn,l .i'rrJ*
(c..n,,)Ptcr;(in o..o)

Cornt:oq]\i

( cH2) ,Pto1.r,y2

l{r

{dl?rL.l!l
(./ s)

]'-|.t3

1le ferenceJ

I'oweII ..nd Sheppard, J.0.S.,
1raJ, 2119.

.l'<lans, 0lrrrtt, and Guy, ['roc.

Clrerr. Soc., 1rgJ, 179.

liltrw rLnd l.)lreppard, Cherl. :md

Ind., 1t)61 , Jll .

tJ5

Hr''g:'"
v!

t-\
Pu

t
CsHs

'r.t, (H.5)

2') (t|z)

1c). )(c,fl))

^7Vt-H I

lsupulrl

TrirneLtrv Ilr.Latinum iodide
'l'rincthylpl atinurn i o,lj.de

'l'ritlettrylplrr Li.nufl nj- Lra Le

'1'r irnelltylp I atinum acetyli.cetone

struc Lut'e

!,Jith mucir uppIccir,tiull ol tlrc urrt:tulnt:sl of i'tellon Nl'1ft r'epori's,

Yrrur:i silluct tl

:lrtri Lir )



W of ttre i.ineat.lty at triglr fl'equencie$).'I'he exact ca"i.ibt"trLiott of dlte

osrc l Llator ie made by !r. The arlp ! i i,utir: is stabi l izei wi tir tire ai d

of the t;hermistor.'l and is adiusted witir P, bo one hal.f ol the max:ilnt-l

possibl.e alrpll6ucl€. 't'lle Zerlel'diodes Z.r- ant) Z, are for iur!r'ovin6 tlte

transient betraviour of the oscil.latol Llut are lrlopel'atrve in ttrc

norneil operatlon ol' the oscll.lt'itc'r'.

apffgl-{Uq-!-!-Sjl*-{9jgi!9; All lesisLorij alt(i lrotenLj-oneter) äre wit'e woutld

or metallliln reslsto|s. The orit;ical condetrsatols 0l arld C, are poly-'

etyrene condentrators, alJ. oLlteIe eil,her' polyester or mica' Uhere ts
no comperisa-l:i.ön lor Lcilrperature i.ttfluettces but the llt:lipots and tite
condensa.tors Ui,C,, r,t|r wt;Il seqraltrted tlon lrot electrc,rtic purts, The

1o--tourn l{elipots ('i'ytie A) llave a f irrt:ar1l;v of oto2 %, lnounted on tlle

sarrö äxis with a pr.eclsjütI callbr'allon drurri (calj.bt'ated tronr o to lo ppli

i-n o,öoI ppn urrits) " vlti ri !1agncllc r;lutch the lo-tourrls flelipots cail

be driven by synch.r'oniotors, by choice 5o, lo or f revolutions per hour"'

Eidg. Technische Hochsctule
LSoratorlum

tür Physikallscfi€ Chomto

Zürich

züRrcH. I"lüy 'l
UnlvoßlüFta$o la
r€r. (6rl eßs

1.,)62

Dr'. A"A" llothrrdr'-lly
lJi.r'cc Lor. of Hoscarch
llel.l.on lns-uitute
44oo !'ifttr Avenue
f i ttsbursir I'J, Pennsylvalr-ia
U"S"A"

Prof" H. -krirna.;

lleai llr'" lJ{) Lf rrri r'- lj.y ,

l'r'tut:iple o1l l,lrc li]Ioirr liO

rJl:1il.y ()l .V()ilr' ltl,ll,LON[tll etrLirusjä$bs wer.c askltig for a. detai led
clrirrlt, tliiriilirui tor'llLo l.irr(jar aud.io Oscill"ator we uscd for our
flllr(' :i1,.-iiriliz-eI wiLLr jrrt<:r.rral Bt&ndard (cf"lvlELLONlvN i{o.11) buf I
11 i:rui)l)oirLe(l thcul with my .[azinoss. iBecause this type oi usci]lutorr
pr ')v, rr l,() t)v vely rrst:t,I fOr duUble-reSonAnCe exper.inentO, toO, tr L

rrra.y i'rÜ wor'tLtwile lo g;ive a short desc1'iption of thle oecill.ator..

i!egler:ting lhr:
co.f ],ruLjoLr networko 04/Rtl, al/*r+, RtE/fl and P, arrcl assuuniug tlrat
tlrc optlr.'aLiorral. arirplifier's VrrV,Vl ,VU have a vsry ll:igh g,ai.lr, Lil€rn llre
Llitrrsfdr I'uncbli.rn't(ro) ot the nuJ.f ne-bwör'k ofl the bride,e-type osci.L.l&tor.
i.o 6;iven by

e, = !J(d) e., vith T(qr) = H2/i,JCIRIR2. + Lsrü2{,)R4/tLr

I l' tIr. and lI, are preclslon Hellpo ts wl th tire to ttrl lesi stürrce li a{rd

tlie shaf t trngle ( o J <( I) and if wo lntlocluce lhe at)bfevlations
c,t - ttl0trtlH2 and eZ = ö2F.jt.4/il

then Lhe tl'ansferfunction T 1s glven by

T (,,J) = o( eI/ iu + iu/<Lt2

lf the nrain atlpllfier- V, shows no phase shifb errors, ttrerr Llrtl uceil*
lnti.rig; ffequency is Siven by tlre zelo of T(<.r) , l.e. by

L.ro --c\toLq
'i'h;:r'vfore !tre osclllal,ing ttequüricy is eruotly plopolLiorrerl l,o Ltre

roLrrtlorr angle d of the l{eli.pots tl, and llr. Tlie netwolks C4/l1L,j, t,/rtO
arnl R.r,r/P, ure for the pha$e correcLion$ of the llelipots (P.J = udjusting

5 ""- ?i0 cp$
be.tier Lharr o 11 c!,4 In the utrole range (rlo trd juetrnentu

neces$ary for riotrths)
better tharrt o,1 cps ove.r'ülonthswltilolrt arly adiustme!)ts
(irr tt iherrrostateC nrrir labolatoly)

]larni.ng: l,Je do nob t.oc()lrffer)d lo e.xlerrd tLLe rarlge of thls osclllgtoI'
to higher f:I'equencies. Tliis osc1.llätor was designed as p&rt of a

2! I{cps protot] spectt'ometer but 1s rtow a}eo rrsed as ülQdulatlnß

oeclll.ator :fot a g lvicps oscillaLor frour which vär'iable l'.requencles

up to 1oo llcps can be llct'ived.

Yours sincerelJ

Perforrnance
r'äüge

I lnear'lty

s tabll-ity

: cf.fi.g.1

U U->^
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INSTIIUT DE CHIÄAIE
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Strosbourg, 1e lviaY 11 L962

lI A. Bothner-By
Ylelfon Institute
,1,],.1'1]SBURGI{

lear DI Bothner-By :

l) !'le lrave a Inysjtery' complete to us' to report.

llhe sesqui-terpene, o( -guriunene' has now been firmly
showrr to be (1). The confi.guratLon of C-1 and C-10 are still
undecided. |lgure 1 , overleaf, shows €r 6Olvlc epectrun of o( -
gurjunene. The lnsert details tile si{''nal of the C-4 al}ylic
üeth)rl group"

2j En Lt1J2, Gutowsky, lYlcCall, Garvey et ivleyer olrt nolrtrd

qu.e le signal a" f9r d.ans des fluorobenzönes pare- et mdta-

subst1tu6e6, fr varle llndalrernent en fonction dee constafltee de

liEtnrrett O- des substituants. IJn 1$61, Dieht a 6galement rolid
ä 6- I!effet des substltuants sür te ddplacemont des proton€ dalls

les benzbnes sub$iituds 2.

XX

,-l4ethyl A-uor'-steroids (1I ) , t/-z -andr<-rsterres ( lII ;

spectra shown by tfl ttyfOe), and nrialiene' (IV; spectrw! sel-it

by Professor G. Büchi), sltow at nöst sliglitly dirty methyl

siunals, but no visible splitting. \'/e cart of course thjnk

rnany lotrg-rarrge splitt;i"lgs in I, büt they uould have to be so

critio.illy stluctnre-serlsitive that we ciln no foll8er think of

sLritable, aittd accessibfeo mod'els to try"

Uespl. bo your kind sui , .es t.iorl abottb f oreiSn l'an4ua1;es

in l'leItol'11{1t - li, :,'.i,tt,ts }täs l,lritten in lilrg}ish becäuse we

would real.ly like !o have sug,ile$1;iolrs fr'Öu your ):'eadels or

youlsel1.

1 R=F 2 ti,s

Noue avons exami,nd une s6r1e dtune vingtaine d!anisoles
p{rra- et nrdta-substitu6s J; le slgnal du nidthyl drr groupe rn6th9*

xy est d6ptacd, par rappo;t, ä celul de ltarlisolo (X=H), d'une

quant:"td A f, variarrt entre 'r5 et -Bcps pour les substituanLs
6tudi6s. La figul'e ? rep:rCsertto les variations'de A I o,, fon"-
lrion de O- . Ure ref.ation ti.rrdai.r'e est obsel'v64, ä peine plus

mauvaise que bien drautree"

I',lous dtendons cos lnosures ä divers aLltres d6rivde aro-

natiques m6thoxyl6s, et discuterons lralplication ä co systane

de relätlons pl.us 6labordes, comüe celles que Taft a ui;ills6es'

Du poi,ttt de vue expdrimentaln les mesures ae A 6
ont dtd faiteB en utj-Ii$alit Irairi6o]e comme r6fdrence intelne,
en concentration öqüiüoldcrr.Laire avoc le prorlult 6tudi4, en dl-
luiurt progresslvemerit fa solution (dans CCln)' 6t ell extrapolant
ä conoentration nu}le. })rttle ces valeurs finlrtes et fes A f
oLservös avec des concertrations nor$ales' do 10'6 envilont les

cH3
3

10

4

crl. _) 0H__
)

H

III IVT 1I

6crLrts sont notables (l o-+"ps).

,1, Il

G. 0ur'i.sson

<,]*-ld

JJW,,,.J . $ brei-th .$-
+-

|*.

r_
s
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l'!,y..'! !lr' i,1 t,..,,1,\ ti,1 r,,.t i l.,tt, ,,.,,,, ,

i,,,1,',,r,1,,, I,..1ilri.,i,,,, [trJLrr,,,],. I.1,,:,,i,,,

l),.,.1r,,f: ., I ',,i I',. (). Si-lit lBl

l)r. Ilct,bcJ L .ii.rnmttlrnarir"r

Dr. Akst.l /r. 'liollrnt:r- liy
Direc Lol of' R0s0irrcll,
l,'le..l .l on I nl: Li. tu tu,
4400 Fitt,h Avcnue,
1'i t tsI)rr:r.ült 1J, P;,t-

1)rotonenre so

Suhr gert'hrler l)r. Bo t.Llril l.- ily

r' ,, 
I

I 1,.,, 1...,

teleucl.rungen an den /rs:joziatdr) d:s

lllt- ,ii;1il:r1 , in /rirlrlirr.ir.llrll; vr;tr rl,:r. r:iolrrl.r;n (oni:r:ntr.,rtl-ort i:L
in Älrlr.1' rl;rt:;rt3tr:l I t. IJi,: ülrr:t:.ir;,rlr,r yirtir(riti,:b rg11 irrt vrir:dr:r br;-

sOilr.rJl irrrl lJ,iIr1O] ir.l rj int,..t.]t(jn ljLirr)(lrrr,/j.

D:rrj ii iflnitl der As:ro::iirt.r l-irrgt bei. ,rrrgcyröhnL lch klclne r
!'dlrirLiit kc. Dirrirtt'r:fr wird ;rn11r:z,ritlLr ,1,1;r; ciic ,trb$elrirrnrln,i dr-,s

Prcrton$ iti di)r Wir jt;ers boJ'l iJf i,ickenb indunll rrli:irir:,raicwöhnl ich
klr:in ir;t. Nir(lll ulrjj,)r.cn Vorst,:.1. lr)nr,i,:n bcvr'et:t sich dtrs proton

in d,:r llriickr:lrbinCu.il irr einen l)otr:ni.iiil- rrrit l)oppelrninlillurn.

i'js wcr',.len .l-'r'o Lolr,rnzustä11de aur;gebilrie t. iiic sich darstcllcn rtu-
sen al.s Linearkornbinetlon der t.lutorn{iren Grenzstruktriren der
Bri.ickenblndung:

v = a.y ( N-rr...N ) + b.y, t(r]..01i)l

In der polarcn Grenzstruktur belindet sich das lroton 1n^ der
Nachbr:rschaft eine.s posltivierten Stj-ckstoffatone und demnach

in ej.ner Uurgebung, die ein Efektr.onend.eflzit aufwelst. Die Be_

teillgung dieser orenzstruktur an den protonenzustünden der
Brijckenbindung bev/irkb dle ungewöhnf i,ch gr:osse Verschj-ebung

des liill- Protonerrsignals in Riciltr-lng klelner trel-dstärke.

Mit ireundl.ichen Grüssen

4(5)- l- imidazol:;

4 (5)- L4et,hyl- irnidazol bi.lds L ir-r ltc:nzof a1s L0suni;snittrl
bei genügleritl liohe, Konzcntt'irtionen Assoziat"l ). I-li. Ar;soziüt-Lurr

erfolg'L über. inter.nolekulare N-lJ...N- ?asr;ersto_llbriickelbi.dut)g;ü'"

Sie wurde an ll:rnd von Protonenreson?tnzsprktl.en utltcr.$ucirt. ln
Abb.1 ist tias Spektrurn ciner 1r'i' rn Lösring wiedergegr:L)cn. In <iicr.:cr

Lösun5; sind dj.e l,4olekijle vor.vriegend as:;ozij.er.l. U;is SpclrLr.utrr

zeigt drei CiI- Signalc bei -0,3, +0,5 und r!,0 ppm. bczogcn auj:
tsenzoi i:1s interneri S ti:rrtlarri. Bei kle inel Pt:l,ls tär.ke beobacirt*t

man das NI{- Signarl" Us i3t bemerkenswerL, dass dio llirlbyrcltsbrcite

des NH- Signals praktisch nicht ver$chiedcn ist voll den Ha.lbwet.bs_

breiten der CI{* Sigriale. Die l,age Ces Nll- Sigria}s jsl, in Ge$err_

stJ.tz zü den CU- Sli:,na1en aus$eI'ordeniLi.cli stark konzenllations-

abhängj.g. Di,rs liigntrl wird nri i st,eigendeI' KonzenLr'ätion, utrd danit
bej. Zunahrne der Assoziätion, in Hj.clitung kleiner !'e1d.stärke ver_
schoben. In dern von uns untiirsuoltt(in Konzr:rrtr.alionsbereich betr.ägt

die Verschieburi4 ca. 1O ppm. Die chenri l;r::h,r Vel.sclt j rtLu!rt1 der Cll- und 'l) H. Zimlrerinilnn, Z.Uleki;'ochern.,Bcr,Brrrrsenges,phys.Chem.,65rS21(1961)

I I t,, :,,',,,t,, ! ,.);,:1./.,'.!.1 /,/

Il. Zinxrernann

// /--f
N. Joop

-? \\.t
N.
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Dr. Akscl A. Ilothner.*tly

Mollon lDstitute,
-14OO, FifLh AveIue,

Pittsburgh l3, ld.

INSTIIUTSDIREKTOR:

PROF. DR. R. MECKF z'i-r\(, 'l
\t r -S\s-

'-il,. cll.V'
t, \
_Y=!l_

( lr (3)

rr(2)

1.1.o

l3,d

l(), i

t9.3

t4.ri

Ace tolr

cilc I .l

clt2c I 2

.,' 9

TISA
FERNRUF NR 55i1 II

III

lv

VI

cr

cH3

TREIBURG I. BR,
,r6r.rd6^ ECKERSIRA5SE 4

trlay tnilr. l9(j2

Dear Dr', lr()thnea.-Uy :

. Judglng from tlre co[tr.ibutiou of C.M. Aldroes il1
Mellonnr Na. 43,/19, we believe that you may be inter.ested iD hearilg ai)out
our investlgatlons on the iutelcoilversio' of eDaDtiomel.s of scvolt rnc,flbcrcd
Iings such as 1,2-Dithiepane (cf. tabj.e, conpou[d I_II), 1,2_ arrd 1,3_
Dithrabenzocyclolreptene (III-V) and 1,2,3^,tr.ithia_S,6_bcnzocyctol,cpte[e (VI).
'l'his rs a coDtilruatiou o-t our previous work o1r I,2-l)ithjane l) aud Lrte
methylat-ed 1,3-Diilliane anrl 1,3-Dioxaüe 2).

We have mcasured fllc free enelgy of activ.rLiod 4 pr {UVuse of the Dyri0g-equati-ou) and lu one case the actj.vation ener.By 4llr lyefound s()ne irteresting relations l)etweürl tite xlolecula,. slructule arl 4 f.lI wouid lj"lie to poilt out here the inc.easc of A[,f in compt)und lll, ascoilpared with cotnl)ou.d I and II, upo'the l'troduction of double bonds
iIto the riDg.

ltr conrl)ou[(i IV and V, shere Lhe lwo sulfurs are separate(lby a carbon, /t'r is lower tbalr lrr rII As a result bt substitut!r1g two cH3g}oups (V) in place of two hydrogerrs (Iv), ,4!.r is lrlcleiscd.
we have found, tlrat 1,2,3_,I,r,ithia_5,G_berrzocycloheplcre (V{)

1s the ouly coillround, sltowing sufficient slow conversion of the c()nfortners L(,give at room-tenperatuie for the two uethytene protons at C(4) aoct C(?), aAB-quartet co4lescing Lo a single liDe at {.llOoC

l{e inteod to itrvestigate the cor,.esponding ()_c(xrpounds,
älrd we sharl rry and firld out a bit more about the corrformatio'_ A ilr.)redetailed discussion of these results will be publrshed elsewhere

In relation to the investigatioD öf ortho substrtuteit l,!.'Dlthi.epa[e plantred by Dr. Androes nay we say Lhat we do trot intend to eitirersyntheglze or tneasure the caract€rlstics of Lhis coupound"

Our investtgations have been done io collaboratior'
wlth I{r, S.Kalruss frrn the Clren. l0st i tut der Urriver.sitfit Frelburg,/i}r,

Srncalciy yuurs.

$'*lP"'(*t'",.

cü
2

Cll3
lr(4,?l i;, (x;-2

,t:'i--r'iS,( t-*;J rl L()tl(a, t ) c"z

- c()al.cscind Lcnrpc|aturc

inax scpa|irt ioll ol slgnals

1) A.LUttr.lIgha(s, S.(abuss, W.Mater, {1-tniebolrn
Z.f.NatrrIf. f6b, 76f (I961)

2) W.Maier, il-Fr.ieboli[, S.t(abuss, A.Lti!Lri[Ahaus
'leLaahedrotr [,elter.s, 1n press. *\

I
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l)r. .\. \.-._, lotlrrrcr-. _![

i.e. the protorts of the C

arranßed r3lati.ve to the

lt

lI2 Uroup on ring t arc not slmmetrlcally
aiorr;rtlc rinß C. -rrlrttteflroro, tho

coulrIInl'constant J3,4 = 9.6 c.lr.e.
an(l ttre avcrage valrre-. of the
couPling constants Je, to .rd J2,lp
is 6 c.p.s. AII of ttrese
obseryati.ons ar6 consistent ronly
rvith the pserido-ctrai-r conformat-
ion and confil,grat*ons shorrn ln
formrt]-a IIf.

l/ith bcst vishes,

0^J,* ?"/rr

r\rxlrew L. l)orte.

-

r-8/ 5/ 62.

On tlre othcr, ha,.nrl , in oto:)airr (f ) tne CIl2 on rlng C aFpears
at -t= lr.12 hut thc spectrrrm obtaine(l fron tE6 CTIo on ring 

^is of the \i)-tyPo in \rhictl tlre chcmlc;rl strifts of'the A and It
ntrclel are Y = 4.J3 anrt i = \.\2 respcctlvely, an{-Jrr, = 1.2 c.ps.,Dr. ."" \. totturer-1Jy,

IIellon Institute,
4/rOO Irifth ,lvcntle,
PIT',tSriult(t lJ,
Pa. ,
u. s..\.

- Dear Dr.. ljothner-ljy, R.

\'Ie lravc been examitring- the protor1 magnetic resorlance spectraof a sories of con)I)orrrlris obtained fron tlio oi1 expresserj flomtho fnr1t of U)ristica Otoba and rrscd in sone parts of Southilnoriczr for the trcatmert of skin diseascs of .onrestic arrimals.
' ,\s a rcstrlt of del,,rz,tdtttion stn(lies, rr.w. ancl rl.{n.r. ewlclence,one of these corxl)ounds, otobai-n, has bcen shoror to have thsst ruc trtre I .

I

r.l\c ll
A

ft

lil

1

o

Jlt

L'he rt.nl.r. evidcnco not olrly indicates that the stlrrctUre is-tbut it aI-so conryrletcly sJrecifLes the corrformat.Lorl oj.rinii l] arrdl;hc (:otrliCuratioils of .the calbon atonrs in that rin6J. I;tetra.letrydro-otobllin 
_ 
(f f ) tne UtI2 on rini; ,\ .1,1roa.J as a sitrgletat Y= d'21 arrtl Lhe Uti, on rtrrg-6 alr1rsaal, rs a si.rrj-lcc. atY = ).)5" tresrrictio-fi il r.ot,iriorr'errout C(/r) _ öai;i-lof=.. tn.at)sorptiorl Pealt of the ClI, on ring ,\ to tre at ttle tilgtror fj-eld.Tn II these latter l)r'oborr6 aro sy,unetricatly Jrlaced .efative tothe normal throue;h thc ccnbre of rin1,.c arrcl so are "r."ri..lriy.e rlqivalent .

on/ \rN
f

\
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ffii,ffi UNIVERSITY r]F f]TTAwA

OTTAWA 2, CANAOA

I 1u,:St,

ll s pe c: L runr

'Lhe resulLs alc sJmpl.e 1'or a I'requerrcy suöep oletlrod.
lrl thät case, gLLLg! lirtes 1! and \l or llnes lt and 6r wlll bo
perturbed app:'eclably, deirendlng on tho relatl ve sltirls of t;ho
Jts rnentlonod abov6" the perturt)atlorr Lalros tbo forn oI' a
splltt1np4 In!o a syrrnetrloul doribl6t ol'separatlon ca ! cps.
(1'or. ütrs decoupllrrg I'ietd given above) ' Slnjlar experlnrents
can b6 per.formod orr l.l.nes 1, 11 and 6"

For tr I l.eld s!ld6p nrotl)od, Lllo speotrurn ls a llttle
rilopc conrpllcbtod bocgqsc Llre dccoupllng lleld dodü nat nerualn
ün orrd lllre o1' tire Cl J rgs(rnarr(:e. Ii Llre decouplln54 lrequency-
ls set on.l-jIIs L uherl tho protrln I'l'equenc) 1s on ono ol'the CrJ
sriLollltes, ttrdrl tl16 r'€su1 Ls ar'e mrrch ths smo as btI€ I'r'oqtrency
sweep /letl)o(l as I'al' as tlraL gatelllte ls concerned' The
per.l;ur.tied I ine u11l rrüw tle a doublet with sotnewhai. d1f'1'eront
sp]1Nt1.rrg (5.'l e.p.t.) Lha,, beforo.

Expe:.lnierits olr l,lle ljnes nellt;lorted abova aro belrlg
urd0r,teke!1 .

wlay 2Jrd, 1,962

Dr. A.A. uotlirlür'-[lY,
Director oi'Heseerch,
Mellon Ilistitute,
Ul. W" !'11'ttr Avenue,
l'l t t$burgli 1,), I'a,,
U,S.A.

D0a r Dr. .I{otlrr,d !,-ljy,

Tlre letter'ot'Dr'. Kalpltrs 1I) Lt)e lasl, lvllli,L0N*M-lt
gr.eatly lnLolesLed me because uo hava soffre work Hoing ulong
similar Iincs. fn paltlcu:Lar', ud qrd jrrlelesLed in relaüj.ng
the slgns of'the gen fi-ti Lo tlio ClJ-tl coupllrlg corrslants ln
sätur.äted cornpourrds l'or tlLe J,eaaon$ that Dr,. Kari)l us has
ulready dlsoudsed.

l'o!'oorver)ierroe, Hs wanted üu obcerve protojr speclra
1.äLlrer. uiran Cl3 or D spectra. the trsual deooul,l.irrg prooeä,,re
c&nnöt be used liele bpeiroge oI Ltic |elaLJ.yu magrrlLude ol tlro
(:oupllrig corlsLarrts (Crj-tl, L+_)Jo cps; crJ*D cü 2u cps; H-D,
_c_e- 2 cps) .

An exanlrrat,ion ol tho tlL()ory oi'doublo 1r'I'adl.aLiQr-l
(bloom änd l{i.ri,".yt strow$ that 1.f' j u ä cornpotrnd Hncl 3Ho ( c13
can be ln natural abun<1ancu). tlie Cl3 iu ir"adiated wlth a
weak r.f . t'l.eld ( say f.H ='5 cps. ) at a t reqrrency

corr.esportdlng tu ("oJlfilrtu I ol cl 3 
"pe"Lr'*n rir()un, thon

an exAnrJnatlun ol Ltre proLon spoct]'um wI11 Plve ti)d rslaLive
slgns ot JCrJ-tt and JllD.

+/-x
2 oc1*.

I
- 1r..1'. -**l
c13 upu.tr',:nt

1tl 3'

lil
,ta

1-cP

Yorrrs slncelol y,

*.n / u;,"/,
b'AL,lt/ aa l'.4,L. Atrst.
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5.65,1.98

6.32

6.93,5.95
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Ctrerrrical Stiift (r)
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li'uf oorrrc Ltue vc lr.,d 
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I:t.,tfti';,,:", :'ilj."ji;, .T":" r' "," *li, ;;, 
"J;i'i l"::,,i:"i'i,'.:[:
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l.le iunecil al-e l y L r. j cd ouL
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cins Ll,c ueEu r.o,. sui 6 jrxl or. r..i I Ler

ijiueefe.ty Jöur.$,
l/'/r'L ,/ / \

t/( L 1' tl ..*l \ _-

i;,"-; iöjil: il;tj;:0,..,_,,.
llool (.rd Moh4j.r, lal)or.afjor.y

t'.S. !_eL tuc cclro Lhe se4L:ve|y va.IuL-Le r t.cel your 
ixlcots oi youl'otiie| r'c$r1ei's !y uay-Lrrg hov1c!$leLleI iö Lo NI,ll{ sj)ecLroscot)lsLs.

-Dr . A. A. l3othne r -IJy
IVlellerl lrrstittlte
4400 l'ifth Avenqe
PittstJurgh 13, Perrusylvauia

l)car 1)r. 13othrrer-By;

I have obscrved dn inl"cresting cherrrical shift a6sociated
witll the corrversion of aliphatic azo cotupoulds to azoxy
conporurds, whlclr ruay be of inIerest ta reade]s of Mellou-NMR
Il was origioally anticipated that the protoüs i.n both groups
.!ttached to the rritrogen ato!)rs of lhe azo cornpound wLuld
suf{er a dowulield shift Lrpon oxidation with those in the group
attached to the oxidized uitrggen experiencing the greate.
slij.ft- FIowever, in thr.ee exarrlpleE stuciied, one oi the groupc
(presumably that arrached to the unoxi<lizecinitrogen) uid".!o"o
arr uplield shift-:

(jotrpounc.l

C 6Il5C I{2N--, NC.flrC 6tl5

c unu<; H"f =lc rirc uuo

CHrN=NCtl3
o

cH,ff- NCFI,

\-F
\\(ili tM r (jAt.s r1)R lNlJrJ s1,lrY
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In partial corlfirmation of th€se suggestions we have
observed thai the methyl groups of trans-nilrosomethane
dimer ( I) resonate ar higher fieid rEäi-iEose of rhe cis -dimer
( II) ( 6. 03 r Iq. 5.80 r),__. , ococFl3(X

\_r . N=NCHr

/.-\ / ococH3
(r A N=Ncn,

,1,

o

o. J I

6. 85

8.8?

8.72,8.52

cHa

o4'

o
r/lN:N
tc 

FI,

I

CHt c FIr

N: N\

Jererniah P. I'

(_) o

( CH3) 3CN=NC( cHr) r

c
f

( chr3) 3CN=NC( cHE) r

i would appreciate any comments on these data and
suggestions for solvents to get spectra of the cis -azoxy
compounds, I hope ihat this contribution to th-partial'or
complete mystery class will suffice to continue our subscription
which is sent to Dr. (j. R- Colburn of the Division.

Irr the case of azoisobutane, however, where the protons
are ou a p-carbon, ttte anticipated downfield shift of both
groups was observed.

I would like to associate the upfield shift with the
stereochemistry of the compounds. It is presumed in the
Iitcrature that the azo compounds have the tm configuration and
that no isomeri.zation occurs uPon oxidation. Therefore, the
azoxy compounds may be Portrayed as follows:

JPF:lb

R

H

H

C

N-.-,N
li \
o

Ur Fl

C

f'o
Is it reasonable to assurne that the upfielcl shift of the methylene
group (D is due to diamagnetic shielding fxom the nitrogen-
o*yge.bond? The cis isomer of @-azoxytolueue is known
bui so far because oflls extremely low solubility in ouganic
solvents, I have not been able to obtain its sPectrum' Based
on the stexeochemical argument I would predict that both
methylene groups in the cis isomer would undergo a downfield
strift with respect to the azo contpourrd. It is presumed that
in azoxyisobutane ttre removal of the Protön to the p-carbon
takes it out of the e{fective field of the nitrogen-oxygen boud
and that is subjecl sirr:p1y to the inductive effect of the azoxy group

\t
\
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Dr..A. A. ijo Iline r'- lJy

,irecLol of liesealcll
tiellotr Insbitute
440O tr'ifth Avenue

,ear Dr.Botlmer'-By:

Concerning bhe noüe of R.Jacquier and J.lVylde in ilUlT,LOl'il-M-R

No.42, p.12, we would ]ike to report some results we obtained.
on e and exch

solutions in organic sofvents doubtl-ess should be the basic l'1,

aIon of i-rnidazole ibself (cf .,the ver,y strong ll . . .H-ll hyd.rogen
bonds in iuidazole solubions //). Neverbheless Nlvl1l apectra of
the protonaLed lmidazole(If) 

- 
irnid.azole in dil..H2SO4/ethanol

a.nd lmidazoliwr chl-orid-e in dineLhylsulforyde 
- 

tikewise
showed only tlie doubl-et and tripleL. In conc. H2SO4, hourever,
proton exchange is decreaLsed enough to all-ow spil-spin slrlitbin6
by N-tl to appear (fig.f), The specLrum looks rather sinple ancl
is weLl a.ccounted for by the assumptiou that Hr*,H, resona.nce is
due to A2X2 splittin6 with Jl, = Jl+. Caloulated coupling constanbs
are shown in table 1. JIA and J15 are of the same or.der of mag_
nitud.e as are the corresponding; N-H coupling constants known
fron pyllole spectra '/. Anottrer and perhaps the more reasonable
interpretation of the spectrun, following from the d.iscussion
of the furan sysbem by R.J.Aoraharo and H.J.Bernstein 4), results
in J,U * Jl5 = 4.4 cps.

rtr ilfllltl:l,lll ltt )\ri\J 2rl , 1')t))

11. Pa

l,l !ll:l (nlirr (:lL,irra (l'r'Lr

i-n tlle diazole s

USA

n

The NIVIR spectra of imideLzole(1) in neutral organic solvents
show H4 and il, to be magnetically equivalent because of rapid ex-
change of the Nl pnoton 1). Accordingly, blie spectra consist of
a tripie! (tlr) and a doublet of twice the triplet intensity
(H,, + If.), erld there is rro further spin-spin spLittind by inLer"-

+)
action with tho Na proton. Analogous resul-tis have now been ob-
iaineC with benzimidazole whereas in the spectra of the l-ess

acid.ic heierocycles pymole and indole in neutral soLutions
splitüing due to N-B has previously been reporbed 2).

L
-,^\ o

'l+ N' -:)'7
-tt

Imidazole
Hydrochloride
Inida.zole

Benzinidaz ol-e

Hydrochloride
Benz irnidazole

Sol-vent

THF

DMSO

c.H^SO,

JT

2.'

J

1.IJB

0.20
1.O

o

4
+

1

1

1

1 --<\ 3.
N. \W\
\/

s\,-.=:-/+

l+

'lt

t1

(E /,,
NV --N

L_/
il Table 1

Sirnilar results have been obtainöd" wj_th benzlmidazole(III,
fig.2). In NVIR spectra of benzincidazole in organic solvents
there is a single H, peak whereas in-conc. H'SOU this peak is
sBl-it into a 1:221 triplet (Jp = JZ) = a., cps) by interaction
with the two equivalent N,l and N, protons of protonated. benz_
rnrdazole(lV.).

Sincerely yours!
f\ , n-

ull,'",<0t,,' Ji(,r1u..1 (, !

T lr.

1,

+__-+

@

# JIN

€

3 @

1+

tr .tg

Albrecht Mannschreck
For ieidazolj-um chloride we expected. the exchange rate to

be d.ecreased since the üost efficient proton acceptor in inidazol-e Lr^"-* a
\
\

c.H2SO4

tCDCl

DMSO

))o

o.56
4L

2. Bt

2.14
)L

2

z
2

86

14

4

1

1

1

o

4'
4

Heinz Ä.
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Fig.2
Eq-!-q-r,q4qes:
1) S"* also G.S.Red.d.y, R.T.Ilobgood- jr. and J.H.Gold.stein,

J.Amer.Cheu.Soc. 93, 116 (l9OZ) 
"

2) R,J.abrah.era. et aJ.", Canad..J.Cbem. jJ, 1ar6 (19j9); L, 1Bj9
(1919)" J.D.Roberts, Nuclear Magneti-c Rsseannss, New York
1919, p"85. iJ.Dischler and G.Eaglert, Z. Naturforsch. 16a,
1180 (1961). l.A.Cohen, J.W.!aly, E.Kny and. B.i[ilkopr
J.Amer.Chem.Soc . Q, 2181 (1960).

1) H.ZimmeTnen'at Z. Elektrochem. fr., 821 (lgal).
4) R.J.Abraham and H.J.Bernstein, Canad..J.Chem. j2, 221 (lg1l).
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THE DEPARTMENT OF PHARMACOLOGY

May 25, 1962

Dr, Aksel A. Bothner-By
'fhe MelloD Institute
4400 Fifth Avenue
Pittsburgh 13, Pemsylvania

Dear Aksel,

trn the course o{ our efl'orts to distinguish lntfa- fl'om interrnolecular
hydrogen bonds in some aliphatic compounds, wc have made an observation
which might be of some interest to yöu, since you had shown some time
ägo, thät the H-C-C-H coupling constants are of tho order of 6-7 cps iil
compounds in wliioh free rotation about the C-C bond can be assumed. It
appears that the coupling constant in certain diols is more dependent ort the
solvent than in the case of hornologous rnonohydroxy alcohols, In the
protianul series, {or example the HC,rr - C121tI a[d tlC(2] - CtJtH coupling
consüants for l:l-propanol ate 6.3 and'6.7 c'pS respectir)ely arlcl'are the same
withiD experimental error in the pure liquid, irr aqueous,in CDC{d or in
acel.one solution. On the other hand ir the 1, 3 propanediol thc O-It2 C-C!I2 -
coupling constant is 6.5 cps on trM solution ln water and 5.4 cps in a IM
golution in acetone. !'or 1,2 propanediol we get values of 6.5 and 6. ! cps
for the OIia - CII coupling constant ämd 5" I and 4.6 for the Cll2 - CH coup-
ling constant in water and acetone respccitvely (lM), alihough the latter
yalues might be too smaltr.

It is coDceiväble that one is dealiDg here with arr ef[eci ol the sulvent
on the electronic AE. It is however also possible that this retlects a rest-
riction of internal roLation in solvents less tavorable for interürolecular
hydrogen bonding. 'Lhere is some additional evidellce leading us to favor
the latter point of v.iew at the moment. In concentrations of - lM the -Oftr
peak of water, methanol and propanol in acetone is found :rt - -t 270 cps
with respect to beluene and shows a very strong concentr'4tiou delrendence,
gradually moving to a g)sition of - + tr20 - 160 cps. fhe -OH peak in the
diols or in the amino-alcohols, on the othor hand, can be found at { 180 - 200
cps at conrparable concentrations and begios to show a conce[lrätion dependenco
at somewlBt higher concenl.rations. This seerns in general agreement with

the findings in CDCI* (e. g. Värian HR slEctra cataloB), indicatirg that

hydroxyl hydrogeus itrictr can [re involved in an iDtramÖlecular H-bond

arefoqndutlu*u"tields(rf00-200cpswithrestFcttobenzene'orless)'
than - OH hydrogem whlch can lorrn only intermolecular bonds + 200 - 300

cps and suggests that in lcelolle Il bonding to the C = O group of the sol-

vent (a) is not very strotrg and (b) is not prefemed ovef, the formätion of

an intramolecular bontl.

trf ciranges of cuupling cotlstants oan indeed be con'elated with thc

Iorrnation and Lreakage ol iutramolecular hydrogen bonds (as one might

expect they could be ), l.trc study of the slability of indramolecular bonds

under differenl eonditions will be greally simplified' ']'he data available

at present are too few t-o justiiy a generalization howevel and we would'

therefore, appreciate hearing trom anyone who has macle relevant obser-

Dr, Aksel A' Bothlrer-BY

vations

OI:mt

-2- May 25, 1962

$incerely yours

d\." [u"rrr"
olesdtqretzkY
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