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Dear Dr. Shapiro,

Rel-axation in PolYe thvlene 0xitle: Spin Diffusion nechanisng.

Continuing'our studies of the relaxation properties of oxicle polymerst
ive have measrrrid T" I s as a function of ternperature for some low molecular
weight polyethylenS oxiaes ivith and withoul methyl end'groups.. In sarnples of
molecuiar *risi,t-;io-""ä-7iö-(witir 9.Lg. CHa end group) containing onry 4.-3/o

in-a 6.L/, of tüeir protons as roethylEd gloups rve fintl that vre1l defined-
motional rniniEa in the tenperature region corresponding to methyl group

"otutiot, 
(ttAofr^) are nevertheless obtained. 0n the other handr.samples 

-

with molecular ""iäittt-600 and. 6000 containing no üethy1 SrouP: (checked.by
running high resotüt:,on spectra) show no rnotional rninima in this tenperature
region, I., being an order of magnitude larger.

Attenpting to account for these results on the basis-of a spin-cüffusion
rnechanismr-*o üave slightly modified the nornal theory developed for the
case of paralnagnetic iurpurities in a1kali halides (lU-ragat. n.7A et seq') and'

find. that whilst the teiperature d.epenclence of Tn in the neighbourhoocl' of the
ninimun is reasonabLy weil reproducäd, the absolüte values of T.' fountl are too
snaII. This is a cätmon failing of most absolute calculatiotl. of T: t.
particularly those based on BPP theory (which tSese are in part) r whioh

irequently lredict nore potent relaxation nechanisms than those observed

experimentally . lYe troie to shed further light on these relaxation mechanisng

uy torv fieLd. relaxation studies in the rotating fra,ne.

This rvork is in course of publication in tPol3nnert and preprintg are

available if any one is interested.

Yourg sincerelY,

( [h C6.r".Or

T.M. Connor

Dr. B.L. ShaPiro'
Dept. of ChemistrYt
Illinois institute of Technoloryr
r'echnology Centre r _

CHICACO, Illinois, 60616t
u. s.A.
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Technische Hogeschool Delft
Laboratorium voor Technische Natuurkunde

Prof .3.Ir. Shapiro ,
Departrnen b of Chemi stry,
Illinois Institute of Tecirnology,
ie chnolog'y Center,
cliroAGO (rrr. )
U.S.A.

Ons kenmerk .is/ws

a

Uw kenmerk Uw brlef van Delft, Nederland, Lorentzweg 1, tet. Ollgl,AgZ2Z
2{th lvlay 1966toexetz 5594

OnderWerp

lear Prof . Shapi::o ,

Tnar.rk you verl/ rnuch for your re:-rind-er. rrie submit now for trte
I.I.T.ä.l,i.ii.-i'lewsletter the following contribution:

c CH at hi

We are d.oing N.l\ii.R.-norli on 1.1.cliffuoro etlrylene, especially
looliing at tiie cireuical i;irifts for proton-resonance (5,,)

11
and

for fluorine-resonance (5u). lrvo resrllts of this wcrk we shour-d.

like to nenti-orr here.
1. C';eni-cal shifts in 1.1.dif1uoro eihviene as a. furiction of derr-

si ty.
Accordin5;' to Buckingharl anci Pople (t ) we write the screening
constant fr for a pure, notrperfect gas as a virial-series:
0t = $o+ fr,,/vr+Cr,u'^* ..., orr tairing the molar d.ensity p =1/t,
as a var.r-ab1e, tr='q *C.,p + rrpz+...
Taking only .binary collisj-ons into account, tsuckingiiam and

others (Z) showecl that $ depend,s linearly on p (onlf Co and. Q-.,

are unlir., e zexo); this is conf irmed. by experiment ( i ) f or pro,-

ton-resorlance. r,evertireless there must be de,rialtions from this
lir.ear d.epend-ence, d.ue to higher-ord.er coll-isions. To find, these

deviatiorrs, one sirould looic to the cirenrieal shift at high densi--

ty, fron a heavy nucleus: First the calculations, nentioned. in
(Z), sirow that C., is bi6i;er for a heavy nucl-eus than for a pro-
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tone because its vacter electroncloud. If one assumes that the

d.evi-ations fron the tinear shift-pressure-rielation increase
r+ith increasing shift, they will be much easier be demonstrated.

with 19r-""*orr"nc.eo So "" tooto a fluid. with 19tr'-nuclel (ancl pro-
tons as irelf : see below). A second consid.eration was that near

the critical point one has great densities anil many higher-or-
cler collisions. So we took FrO = dttr: critical temperature

l)o "1 C, critical pres$ure Q).8 atm, critical d.ensity 6.1 gnole/L.
(4).
\rle rvcrk with sealecl capillaries, with a well-known volume. They

are filled- by condensati.on from a much bigger, also known volume,

into r,rhich the gas is led in up to a definite pressure.

By varying this pressurer vre can vary the amount of fluid. in the

capillar;i. The spectra r/üere recorded. on a Varian DP-50 spectrome-

ter, at a temperature of tzo}r.2oc above the critical tenperature.
itef erences \rere r Si (I{e )4 

'(proton-resonance 
) , CFTCOOH (f luorine-

resonance); t" used. a substitution-techniclue for the 5-measure-

ments

The proton-spectra are at ]ov.r field from Si(Ue)0, the fluorine-
:;pectra at hirqh field. fronr CF,COOH.

rJithin the errors, caused p::incipally by the uncertainty in the

ciensityr 6". vs. p is a streight line. For 6' .rr". p we cannot make

a definite statement. We can take 6, a" a measure for pr.which is
justified by a. the results of Gordon and Daily (J)'wiro measureil

the shift of CrHO up to iOO at., bo our own results. A plot of 6"
vso 5, glves fitlr*) whictr is somer,rhät puzzring,.

l/e wil-i continue the work on this subject; we donrt, believe that
a strai3'ht litie will be the final result. But in order to be more

sur.e about p we need. a better equation of state of our stuff; the

11 equations -ivevr in (4) are not very consistent in the criticaf re-
il

f f ;io". If ar:ybod.y knows a better equatlon of state for F,C=CH, or

llttor" a laboratory where one can deterinine this equation for use
il-
llpre""" Let ire write us. 

I

*) tn fig.1. increase of 6r-values and decrease of 5r-values cor-

respond, to lower field-values.
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t

the (1 ._ the critical oint.
,/hen the capillaries are ir:ateci, the chanlJe of state'is iso-
cito-l'ic. .:clre of ihese isocirors coire very itear to ti:re critical
i:o1:. u. ,,it: :,trve 1ru'b tire cilpillary whj.cit come$ ilearest to the
cli bical point in Liie s ilectroi,ieter and" tlrair. let ti:c ie:rpertr-
ture raise iro.i a vaiue below Tn io a vafue sornewltat above,

vii,i, a speecr oi ai,pr". Oo.1 07 rnin. ii-'roril visual observa.tion we

t:iror+ ii,at Llr,e;,etri;cu!,,:.aro'".IS vajr-re aiiti iiila.ily disa.pj)ecirs wherl
'.:'a t:.'.,;il. lai..,'i..; lrei.,,Lc.i I oi.J i-.llL t,rJ rrr€triscus l,econies f"r.atiuaf-
lr. yi.ir,l-e rrirei; tiie c*.oi1l-ary is cool.:d af''ter.wardiJl',€ slsg
r-ir3':,r ü.,.tr.'bile...cirj-sciis cioes irc.ir r'äise of fall. Geoi-teir.;r: tire
1-rici.:--ury-' coil- .vari 1 cn L.rt:l-or+ t.Lre neniscus.

'.lre r'e;ul.t,s of tirese recoi'dirr6's are showrr in f i".,.2. First one

iias Iioriia ( I; -ior 'a d.isci.siion of the s;)ecrrum see (+) ). Äf ter
rl uiii. or9,,;ets II, whicil vair be irr'uerPr,eted- as t!{o spectra (one

vrjrr)orrr, one 1iL,ui11 )r aoout O,O8 ppm apart. Al'ter arlaiti 1g- nin.
we get III; one of the s.;rectra iras g::own consid.erabl.y, and so

we ilrroi^r witicit of biie tr"o is vapour and r.rhich is 1ir1uid". Finally
one gets IV; a lgas-trrii,ase spectrun. tr/hen this interirretation is
cc:'rec'b, we l;ec t,ro i,hinf_il:

iI .:i'iiei1 .- oi;,,..; :.r'oi,r licl uii- to vaJour, tire s,';-rec'i;rult shift; to
nj-giier fietü; this siiif t is correct accord.ing to fig.1. The

tjll;tar:ce betwee;. bire spectra of 0.08 ppm corresponds for va-
oöur vii-ih a cienslty-diff'ereiice of, '1 ;4noie7 l. This leads to

'tne cor,c-lusion L,'}rat there are important structural d.if'feren-
ces Jretween tire vapour a,n,1 tire lil',)i11

b..i e r,'ust su-or.ose that uncier trre condition of fj-g.2. II and lII
there are.vapour'- &rrd lir1ni-ci-clustersl witri such a l-ifetime
tnat rne;,, ljive ,jistinct spectra. llorn the distance A I of t,ire

ipectl'a, orre ci-€)ciuces vrith 2ni Al. f 74 (o)tT V(tr1 sec.

('t'l A.).-ruck-t.,.i.ran
Ä..D.i ople

(Z) ri . 
.;. i'.ii.; r€.-)

e. ll . iiucl.,in._'i, a: r

r:. J.: rr'nstüitr
(t'l S . ,joro.on

B. r. lai ley
(.t) W.i:..r;iears and"

coworkers

,'isc.iraradal' ;o" . 4, 17 (tv>6)

J . Ctrer:r. r iiys . 2e , ):'81 ('i 962
a.nd, foll-o,'ring; lrapers of this series

J . Cherir . Phys . )A, 1t.,84 (1961)

t

Ind .Enr3. Chern. {, 1449 ?gO>)
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( I ) o.u.Ftynn
J. D. Bald,eeohylolcr

(6) J.A.Pople
ld. G. Sohneld.cr
H. J.Bernateln

J.Chon.P\zt. ler 226 (tgef)

f,lgh Rcrqlutlon I{.ll,R.
llev York 1959t p,22r,

I lr50

-*,p(moLef t ) (opp.)
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STOCKHOLM 70
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Cable address: Techlology

SFn/MH

Dear Banry:

Subj ects :

= $5.43
= 12 .14
= 5.16
= -!6.33: 1.76

Professon B.L. .Shapino
Department of Chemistny
Illinois Institute of Technology
Technology Centen

CHICAGO, Illinois 60616

USA

May 25, 1966

a) $pectral parametens of l-indanone
b) NMDR on 2-hydnoxy-3-methoxy-benzaldehyde

(tne sign of,yet anothen l.r. coupling!)
c) transient and steady state Ovenhauser

experiments (homonuclear) .

fn our latest letter we pnomised a presentation of some necent
experimental results. Here they,är€. Vüe have studied pngton
resonance spectra of I-indanone af 40, 60 and 100 Mc/sec prompted
by the recent anticle by Hecht (Theor.Chim.Acta 3, 202 (1965)).
His nesuLts seemed nather improbable to us, in panticular the
magnitudes he found for the geminal couplings in the 4282 spectnum
of the five membered ning r^rere in gbvious disagreement with those
predicted on the basip of the cornelations suggested by Pople and
Bothner-By (,f .Chem.Phys. 13, 1339 (1965) ). l,rle obtained the Pana-
metens at 100 Mc/sec (ca 10 % CS2 solution)

vA- vts
N

L
K

M

CPS
CPS
cps
cps
cps

Hecht found similar parameters except for K which he gave as
+3.8 cps. The coupling constants obtained in the 40 and 60 Mc/sec
spectra agnee well within the expenimental ennor with those ob-
täined fnom the spectrum at 100 \'lclsec. It ig intenesting to note
that the genenali2ed A7X2 treatment of Gestblom et aI. gives the
correct pänameiens at 6O"Mc/sec (vA-vg = 33.0 cpff= 12.10i
L = 5.13i K = -!6.51; M: 1.79 cps) in spite of the fact that the
spectrum is so strongly coupled that centain rrA[-transitions
oöcur in the rrBrr negion of the spectnum and vice versa.



o) /

0bvious Iy
with those

in on" of
(1965)) rite

-2- Professon B.L
May 25, 1966

Shapino

the par:ametens obtained by us are in good agreement
predicted from the Pop1e, pothnen-By connelations.

oun necent published works (J.Mol.Spectnoscopy I7, I3
descnibe how the signs of the long-range aldehyde

coupling in benzaldehydes was obtained through a general double
irnadiation expeniment. Theoretical spectna l^rere calculated by
nume::ical diagonalization of the full ABCX NMDR Hamiltonian and
the pnedicted asymmetry in the aldehyde band at a certain inra-
diati-on fnequency in the ring proton band was expenimentally
established thus giving the sign of the long range aldehyde
coupling.

The same technique has now been appliecl to determine the }ong
range hydroxyl coupling 'Jnu_u in 2-hydroxy-3-methoxy benz-
aldehyde. Fiq. 1a disr:layö"the single resonance spectrun of the
ring protons as obtained with a decoupling field centered at
the"methoxyl signal. The long_rang.e hyclroxyl coupling is nohl
nicely resolved in the band of the il-4 pnoton at 55I-563 cPs
(internal cVcl-ohexane reference). Fig. 1c, d ancl e represent
respectively the hycinoxyl proton signal, the aldehyde.proton
signal and the doubl-et assigned to the methoxy group (,J.Cil-4 =

= 0,25 cps.)Experimental and theoretical double resonance spcctra
pbtainec with an irradiation amplitude of 1t12/2r = 7,2 cps are
shown in fie. 2. Fip. 2a shows the unperturbed hydroxyl -sign.:l(,1^,, rr r 0 .62 cos ) . f it:. 21c and c shovr double resonance frequency

=rBEO.sDectra of the hyclroxyl signal obtained with the irra<liation
frequencies vz = 550.2 cps and v2 = 549.0 cP? resrrectiYely' The
tireonetical- sfectra were calculated by superinpgsing eight
Lonentzian lines having a full width at halF heig,ht of 0.20 cps.
Set I was calculatecl on the assunption that IOU-+ carries the
sane siqn as the ring couplings and Set ff waä obtained by re'-
versing the sisn of J6g-4. It is interesting to- note that the
f'riän-rl]produciUility ö?-ttre experirnental_ line shape as- obtained
wi[n NMit spectnometärs employing internal proton stabilization
is sufficient to provide ünambiguous evidence as Io the sign of
JnH_rr from the line shape of a line with a full width at half
nETEilt of g,GS cps and änly one resolved peak.as in Fig.2b.
öi;;;iy this "o,rid hardly irave been born öut if the theoretical
spectrüm had been given as a "needle diagramr"

In IITN-M-R Newsletten 86 55 Surich and Anderson Pointed to
the strong ParalleIisn that ex ists betr.reen chemical exchange
and relaxation. l,nle have also noted this similarity, in particular
as regards longitudinal relaxa tion and we have adoPted the double
resonance technique develoPed for investigat ng chemic al exchange
to the study of relaxation Processes bY mean of trans ient and
steady state Overhauser experimgnts. Fig. 3 displays the exPo-
nential decays obtained w ith Ie irradi expeniments on alon

nepresents e formyl

I

sample of formic acid at +2
and B the hydroxYl Proton). The gra

i gnal
P
t ntensity of the observed

I pnoton
i thmi ch shows a semi-Iogan

plot of the recovery of the s
peak after an adiabatic raPid Passage of th is same signal as

obtained w ith continuous saturation of the second signal. The

steady state Cvenhauser enhancements were 22.5 % for the formYl
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Professor B.L. ShaPir.o
May 25, 1966

pnoton and 17.5 t fon the hydroxyl pnoton as companed with a

theoretic"f,rä*i*urn of 50 \' if mutüa1 dipole-dipole inten-
actions $tere if," only neLaxation mechanism'

Fig.4displaysthgdecayofasteadystateOvenhausenenhance-
ment of the aldehyde *"gn"ii"ätion iir acetaldehyde. as obtained

by nelease at-ii;ä t=0 öf i satunating F.f. field öentened on

the nethyl gnoü!'-'Uana. Tne-siäady-sta[e-enhancement in this
sampte arnount;ä"tä-äi'tl"iitä-=ä*br" emproyed was a standand

Varian sample, V,le pnepaned anothän acetaldehyde sample fnom a

bottle left oven in a cupUoina. This samole was used without
funthen pur.ifiäätio" .tta' .iiä"-ftä"i"g-Ueätt allowed to settLe
down fon a fontnight in a pt;ä""""" säaled sampLe tube, this
;6;;rä";",nprä-äi"ii.v.a ioiääo-"elaxation timäs and a steadv

state ovenhausen änhan""^"r,[-ä t- ia. g t fon the aLdehyde signar.
ä;;;-rär impn;;;';;t" Vanian?

Best negards t

%ktu8ü...GT<"ea
Sture Fons6n

P.S. Please credit this letten to the NMR Gnoup at the
RoYal Institute'
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UNIVERSITY OF EXETBR

Dcpartrrrent of Chemistry

Tcl. 779rt

trr. ii. G. Orrell

g11= c Fl2 F

Stocker Road,
E xcter.

F (u)

25th rw, t966,

Professor 3. fr. Shapiror
Departnent of Chenistq"
Illinois Institute of tecluroloryt
Chicago, Illinois 606I6t
u.s.A.

Dear Professor Shapirot

!Le!;:4]-q1er--AaguI,-ts*-.rrol1e{luorosvo}1ry
In the )iels-.Llcler reaction, perfluorocyclopentad.iene-acts (a) as a

C-iene in its the:nal reactions vrith ethyfene(I), butaüiene(Il) and

norbornacliene(fff) r for exanplep

F

F

FF
FF

F

F
F F

l.b/
and" clienophile when heated- with cyclopentadieneI (v) (vr

(r) (n)
as a &ienophile ','rhen heated. rvith artthracene IV) and (c) as both a d.iene(

and. )

F F

F

F

F

F'

F
F

tE)
F. (v) q.

iI.li.R. studies of these adducts were of gpeat help in establi
stmctures. The basic Problen was how to d.istingrish between

containing: a Öienic residue (l), i.e. atrising fron I'd-ad-üiti
perfluorocyclopentaüiene, and those containing a dienoPhilic
i.e. arising fron lr2-ad.d.ition to perfluorocyclopentadiene.

z

(vr)
shing their

cornpound.s
on to
residue (B),

F F

F

F

F

F
q

F
(A)

F

(8)

/cont.,



fhis problem was solvecl by sttrdying the spectra of perfluorocyclopenta&iene
itseli and those Diels-Ald.er ad.ducts for which convincing stllcülra.l eviclence

had. been obtained. by'chenical or other speotroscopic nean?:. tost it Yn
folmil that an aclduct containing the element of stnrcttre (A) gives an -1!'
absorption pattern with characleristic paranetglF easlly dlstinguishable flon
those associated. with the presence of eleroent (n). These characteristic
parameters are as follows:

(f) [rre AB pattern (or single bandl. if the.nuclei are equiva.len!) a"e torll"
-CFZ- group ot irre typä present i-n (l) is centrecl at g: 90 p.9:1. I!:__
hisfr fieldof erbernaf CF3CO2H) wherea.s a -CFr- Soup of type (3) occurs
at ga. ]0 p.P.m.

(z) The geninal coupling constant l.le9t f , {9" the -CF2- grgup in (l) i:-:f t-\-' 
the ärder "t-llS-i/3 

*r,"t""" fär-thä--cFe- group i" (s) it is ca.ZJo c/s.

(l) The terbia.:ry fluorines in a compound containing stnrcture (.e,) 
?l",o3b-3!-

a much hiehär appliect field. (at g. IIO p.p.m. relative to CF3C02H) than
those in ; 

"orpäntta 
containing sFmcture (n) wnere there. is also-a

consid.erable cirenical shift öifference between fluorine tyPes

93-r5

Professor 3. L. Shapiro. -2- 25th May' L966.

cF- cr' and. cF-cF-.r
Tlrese distinctive features of the. spectra of the residues (.C') ana (l) have

enabled. the stnrctures of nearly a clozen ad.chrcts to be establishetl with
consid.erable certainty (nefs. f, Z). Data for adducts I-VI are given j-:r the
table below.

I contiaue to fincl your newsletter a most va.l-uable ancl interesting
publication.

Yor.lrs sincerelYl

k",tl G. @*1,(

Referencesc

1) Banksr Earrison, Easzelcline, antl Orrelll C]ren. Com. , L965, F.

2) Ba^nks, Hagisonr Hasze1cli-:re antl Or"rellr J. Oten. Soc.1 to be trnrblishecl'

Kco/w
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[a.ble

l9g (56.46 ixc/s) Spectral Parameters of Diels-Alcler Adtlucts

of Perfluorocyclopentadiene

Ad.duct

a

b)

Chenlcal Shift Assignnents
(p.p.n. to hieh field of CF3CO2H)

-cr,^- =cF-cF1 =cF-cF^- \rz\z/
68.3 8r.9 130.4

gem

c/e

J

(
I

)

65.4

I

II

IIIA

l.77

59.0

57.4

75,4
81.8

75.4

76.4

5

B

7L

69

L29',4

131.4

L26.9

L25.4

128.8

180

]-75

u5

TT9

ilrb 32,L 66.7 73.0 85.8 96.2 24e

vb 3?.3 66.j Tr.4 95.3 l_03.8 260

w 6L.4

) Values refer. to two sterboisomers.

Ässigrunents of the vlnylic e"nd. tertia,rT fluorines are not yet

established. with an;r cerüainty.
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Koninkliike/Shell - Loborotorium, Amsterdom
BADHUISWEG 3 AMSTERDAM. N.

TETEFOON (020t-6ll ll

Dear Dr. Shapiro,

To ln a scalarly coupled two-spln system

In a paper soon to appear 1n the Journal of Chemlcal Physlcs we have dlscussed
the probJ-em of transverse relaxatlon 1n systems of two non-ldentlcal splns whlch are
coupled by a tlme-lndependent scalar spln-spln lnteractlon. Transverse relaxatlon
rates are affected by the presence of a scalar coupillng and we have derlved the ap-
proprlate forrnulae on the. basls of the Redfleldl formulatlon"

The splns are denoted by S and I (S = I = *) and the relaxatlon mechanlsm 1s
supposed to be provlded by the dlpole-dlpole lnteractlon between the splns. The
rates of relaxatlon, wlthout and wlth a spln-spln coupllng, are denoted by Tä1 (.1r, = O)
and T!t (Jsf / 0), respectively.

If the dlpolar lnteractlon between the splns ln the sarne molecule provldes
the relaxatlon, we have

rrl{.rr,= o) =iySviT'2.1},1101 + j.r(ag-tor)+i.r(%)*}t.t)+f+(or+tor)1. 
,.,(r")

(see, for lnstance, ref. 2)

trl{.rr, / o) =+ rfri n2.1},r101 * fru{u,.-rr; + f;(or) + f,.r(or) + fr,r(r,rr+ror)J. (1b)

The introductlon öf a scal,ar coupllng 91g:"" f;1 to decrease. Slnce J(O),J(q,S):J(or+trlr) =6:114 the decrease 1s by a factor of 17/20.

If non-ldentlcal splns on different molecules interact, the tlme dependence
results from translatlon rather than from rotatlon. As the correspondlng späctral- densl-
tles are 1n general- dlfferent from the ones 1n eqns. (ta) ana (tb), we use prlmed spectral
dens 1t ies .

Il JSf - O, the expresslon for fll ls the same as (ta). On the other hand, 1f JSI / O,
we naveS

trl{;.r/o) = ir,r! [2.täJ'(o) * #'(t-t) + f,.r,(or) * 9u,r'{rr) + fi,r,(orr+or)J.

The introductlon of JsI Leads to an'tnverted three-halves effectit r;lt;rrlo)/frlft=ol = 3/2.

the transverse reLaxatlon of S splnsr lf caused by S-S lnteractlon, ls not
dependent on a spln-spln coupllng constant: ..

r;J(rsr/o) = r;J(Jsr = o) = ir! 12 tfrqtot + f,.rr(r,rr) + fr;i(a^,r)1,

where the double prlme denotes that the spectral denslty results from lnteractLon between
cwo S splns.

rll lr JsI = o. However, 1f JsI / o, u transltlon

r;J (J/o) = f tl r'2 lf,iltol + f.ri(tor) . f.rita,,r)j.

Wlth klnd regards,

v--

I-I lnteractlons do not affect
of an I spln broadens an S l1ne:

tQnm*l' C.-'

E.L. Mackor

Amsterdam, 5t|'t l{ry 1956

1. A.G. Redfield, l.8.ll. J. Research 0evelop. 1 (1957) 19.
2. A. Abragar, The principles of nuclear ragnetisrr 0rford Unlvorslty Press (1953).

C. Maclean

L/
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Konin kliike/Shell - Loborotorium, Amsterdom

BADHUISWEG 3 AMSTERDAM. N.

TET.EFOON r020)-6ll ll

Dear Dr. ShaPiro,

Anieotroov of *fluorine chemical shift in OFIFC!2

A recent p"per1 described an investigatlon carried out by us

to d.etermine bhe slin of the spfn-spin coupling constant (JfUr) ln the
molecuLe CFIFCI2. Vle followed a relaxatlon method in which the effect
of a cross teril between two relaxatlon mechanlsms that operate
slrm.tltaneously ls measured.. In thls particular experiment these
mechanlsm" urä ( 1 ) the dipole-d.ipole interaction betlveen the splns ln
the mofecufe and -(a; tne anisotropy of the fluorlne chemical shlft'
Analysis of the meifloa sl'rowsl that the sign of the coupllng constant
can änl-y be given in terms of the sign of the anisotropy of the
chemical shlft; the latter is defined u" ( oll - of) '

In thls note we re.port briefly on experiments from which

theslgnofAohasbeendetermined..Themethod,vlhichhasbeen
described by Andrew and Tunstall2, consisted. in studying the wid'e-

Iine NI,,IR spectrurn of a polycrystalline sample. At sufficiently high
values of the external magnetic field this spectrum sholvs a pronounced

asymmetry caused by r,he anisotropy of the chemical shift. The experimental
spectrum, *"""r1"ud- at 56.\ li[tz, is known in figure 1. (Since dlpolar
fields tend. to masl< the asymmetry, the deuterated compound cDFCl2

was chosen. )

Tointerpret.thisspectrum,tntehavep}ottedlnfig.2aand
2b .i;he ].lMR line snäpe of a polycrystalline sample, the spins of which

haveanaxiallysymmetricchenica]shift;inthebottomspectrum
clipotar broadening has been superposed on the component fines. A

perpendicular CF-bond is much rnore lilcefy than a parallel one; this is
reflected. i1 the high lntensity near H,.,(1 - ot) and i;he lov'r lntensity

""u.H.tf - srr). I

il
Compar'isonofthee;:perimentalspectrumvlithtj.e.2shows

that .bhe anisotropy of the chemical shift is negative. From Lhe fiei"d
d.ependence of the second morneir'l one can also obtain i''us maglritude:

oll - ol =-2O5PPm.

Combiuingthisresultr'rith-i;herela;;ationdata'onefinds
- r-, 1 rt flers) has pelf'ormed rel-ative sign determinations oi'J1g=+)),o!12'
lü:." "orpiing 

constan'L rvlth respect to J(1jc-H) and J(1rc-E) so that
the absotute sign of alf thr.ee. coupling constants can be given:

Jino = + 51'6Hz
JtiC-'=+22O.OHz
Ji)c-F=-29).BHz

ilith kb-nd regards,

1( nr^'-*^fur-
L

^ ft'-J/ I|^ ry"J
l-z!'^

C. Maclean

2 Flgures

Amsterdam, 5t;n May 1966 E.L. l'lackor

'1. t.t. llackor ü C. tiaclean, J. Chem. Phvs., !! (1966) 64'

2. E.R. Andrev & P.P. Tunstall, Proc. Phys. Soc., S1 (1963) 986'

3. G.V.0. Tiers, J. An. Chem. Soc., !! (1952) 3972-
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Fig. 1

Derivative of the fluorine wide-line spectmm of CDFCIe in
hexadeuteroacetone at -196 oC (56.4 Mc/sec.). The söale
(1 Oe) is indicated in the spectmm; the field increases frorir
Ieft to right. The as5rmmetry in the spectmm is caused by

the anisotropy in the chemical shift.
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(a) Line shape in a polycrystalline specimen due to' 
an, axially symmetric chemical shift.

(b) Ditto, after superposition of gaussian broadening
of the component lines.
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CHEMISTRY DEPARTMENT,

SOUTH ROAE!,

DURHAM CITY.

27th l"iay | 19{>6.

TELEPHONE DURHAM 3541'8

Prof e.;scr R.L. Sirapiro.
uei'r',:'t.ie:lt cf üirelristrYl
Illii'.oig Institr-rte of 'Jr:chnoloi;y.
''r1.-i ^.,..nV. r.LV ( -\' v t

Il1i:rois 6'Ä16t
ti.5.a.

Dei;.r rt'cfcJs-r ShaPirol

Ihe t:ote i:i the i-,Jrd newoleüter ironl 'Dr.Pascoe otr the ir;tpr'ovetnent in siSIaI
tc :,oi;;e ratio of a-n l,60 aciiieved by usiilg 6ci,J4 iiuvistcr va1vi,5 prompts us to say

tj'.L 1,'3 too h:;ve *sed this v;rlve to the sänre e.d itr our A'I'I' iÜr 2 machj-lre' ';e

h ve reirlaceQ tl.:r-, xrJi 81 vr.:.Ive in the pre-arnpliiier by truo lrluvistors' At first
we diil not nalce a-ry cthcr chi';.:5es at a1i artd. observed aü inprovenent of about a

fi,ctcr 2 in the S7,l,i ratio, howäver, after running for several weeks lre ir.ru:id tirat

tll' va.lves were overheatin;; anr.i vre have novl d'rcpped tire tote.l .vo}taEge 
acrcss the

cr.scoc.le c.i1i,i-1 -ron ZJt; to 1!Ü by pla.cing a'irop':ing resistor in series' The

yi:1] '16;g ii. ve br:eir in pli.,ce irol lor about a yeir'r and futrction quite satisfactorily'

0::e otj:cr ex'ierimenta-l tip may be of interest to felloi': A'J'T' rrsel.S' r;je ]rave

f.'ncl that an ii,:pr,-,vc,rne't in the siability of the naguetic field' anci drLft control

ca:r be a-ci-ieved Ly age::-n5; the i'iallory Cetls bei'ore ui;e' I'tris is done by shcrting

t;:e t''r:'r ne.ls titrä.rgl1 a ioc''l of 1ÜO ähms for 12 hou''s' 'Ihe li-e of the celLs is
of.c:ur.se reduce by this proces,st bubtiie imp':'overnent in field stability justifies
tr.c i-,i-l;cedure.

"..re 
i.:e in thc process of constructing'l a fielcl-frequency loclting device using

t.rre circuit of ;;;ti; io"".s"i.t.rut.) ard il anyone else is cloing the s.me thing for

c.n ri.d.r. n'cnine we vlcul-ci be vcry intcrestecl t'o hear from them and to pool our

ext'erictlc c l;.

Tcurs sincerelYl

J. r'J. irnsley r

j.D.tdrson.

T W E,u'&X

I P $Y"*
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DEPARTMENT OF

THE UNIVERSITY OF MICHIGAN

CHEMISTRY

ANN ARBOR, MICHIGANa

June 3, 1966

Dr. B. L. Shaplro
Department of ChemlstrY
Illlnols Instltute of TechnologY
ChlcäBor Ill1no1s 60&6

Dear Barry:

A palr of stereolsomeric cyclopropanes results from the addition
of unsymmetrically substituted öarbenes to oleflns lacking a _center of
iymmeti'V (uq. l).- In such eases structural asslgnments'are frequentfy
mäOe Oy- eärnlnatlon of ring proton coupling constants. In most icnown

"äJ"r tfre cts coupling constänts ln cyclopropanes are larger than the
trans coupling constants.

A similarity in the diamagnetlc effects of carbon-carbon single
bonds on cyclopröpyl protons and on axial/equatorlal cyclohexyl protons
has been süggeätea:l 

- In a few cases the shieldlng effec! of a_cls
alkvl Eroup-Eas been used to asslgn structures to isomerlc cyclo-
p""öä";;:Z^ In the accompanying täb1e are recorded the chemleal shifts
öf tf," methlne protons, H-. , io a varlety of substltuted cyclopropanes
and the .ott.Jpä;äilä-t"Cfuit"thylcyelopröpanes. In everv p?lr tfg
methine proton in the tetramethyl öompöunO appears at slgniflca{ttly
higher field. Analogously to the axial and equatorial protons in
äyäfoftu*"ne it appeais thät cyclopropyl_protons are-shlelded by
vicinal cis earböir-caroon bonäs airo äesrrielded by vlclnal trang carbon-
carbon bonds.

As an example of the utLJ'Lzatlon of this phenomenon ln structure
determlnationr- äonsfaer the isomerlc compounds I, II: and III. ltilthln
ä gtven patr äf isomers structural asslgnments fl"9 been made, as

"nä*t, sätuty on bhe basls,of the relative magnltudes ?f the.cyclo-
p""pyi couptinÄ 

-constants.3 
The same asslgnmänts_ result on the basis

that the lsomei wlth the methlne proton, H* , dt hlgher field is the
o"ä in whlcfr inal proton is cis tö the greäter nlmPPT of a11cy1 groups'
tie are examlnlng tite general]ff and usefulness of thls approach.

("q. r)

Shleld of Cvclopropvl Protons bY

Carb on-Carbon Slnele Bonds

RR
+

R

R

1 ,o'
-...-ll

R.

R2R

R
3- + : C}IY

1 1

4
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R

H
R

Br
-OCMe.
-OAc J
-ocog
-cOrMe

-c%0H

( 7 .r4
6,9o
5.92
5.6
B .44

tr
8.95t

( 38
6t
68
4r

a

T
T
6
6

B .90

9.53

6

6

Hx Br

Br
d B.O cps
1- 6.8r Hx

{ 3.7 cps

T 7.42

H C1 J 3.7
'r 7.44

.2
'Me
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Slncerely yours,

"H.i ./,)/-'
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FEPLY ro: Rohm and Haas Company
REOSTONE RESEARCH LABORATORIES
HUNTSVILLE, ALA. 35SO7
(aosl 876-904a
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CclMPANYJune 14, 1966

Dr. Bernard L. Shapiro
Department of Chemistry
Illinois Institute of Technology
C hic ago, Illinoi s 6 06I 6

Dear Barry,

We have done some additional work on the compound NzF*'ZSbFi
[.1. Ruff, J. Am. Chem. Soc., E,- II40 (1965)]. Spectrawere xun
in liquid SO2 at -700C, in SO2 atfrüC and onthe pure molten material
at LZO0C. AII the spectra were very sirnilar; the -?00C traces had
slightly better resolution and are shown in Figure I.

The upfield resonances are due to SbFrs - the relative'areas of
the peaks aie 1.0 (91.70): 8.3 (ttz.7i): 1.9 (134.5,0).
R. J. Gillespie (private communication) has observed the SbzFll ion
in HF. This anion consists of two octahedra sharing an apex; thus there
are three types of fluorine in the ratios t(b-Uriaging) : 8( e-equatorial) :

Z(a-apical). Giltespie has found J"u and Jbu to be 100 cps and 53 cps

respectively; our values of 93 cps and 60 cps in fair agreement con-
sidering our rather poor resolution.

- The low-field fluorine spectra are not unreasonable for the
NrFr* cation. Three groups oi peaks having relative areas of 1.0
(:teg.8Q ) : 1.05( -155Q) : 0.97( -130+) are observed. The pattern
is ABX - the best sets of possible coupling constants are JOU = 379 cPs,

JAX= 8l cps (or 82), JBX=45cps (or -50). A structure suchas:

Fl
\N*

Fz

F3

( r.)

rnay be expected not to show free rotation about the NN bond, thus
having three different fluorines.

We are unable to assign the observed fluorine resonances to
atoms in ( t) without ambiguity. One might expect that Ft and F2
would have similar chemical shifts; a geminal JfNf of 3180 cPs seems

about right since we have observed Jr" Bern of 600 cps in nonionic

N
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compounds. on the other hand, tle largest coupling in clz=NF
[;ht:h i; isoelectronic with xrFJI appäars to be trans (D.H. Dybvigr
private communication) as in_thö fluolocarbon olefins. The two
I;;g;, ctupling constants of _N2F3+_""u-"lt: strikingly similar. to tbe
l;;t" in cis "id t""tt" 

NzFz INoggle,. Baldeschwieler and Colburn,

J. Chem. Phys , , Z, l8z ( 1962) 7,

We original.Iy considered the p-ossibility of hindered rotation of
a symmetrical r,ä.,irie acid: base adduct. Ho'wever, the tl* { changes

with temperature and, most convincingl.y' the presence of sbzFll-
appear to eettle this Point

Sincerely'

H.'+ -jfu{
F. A. Johnson

/l\
sn+ nzr+ ß4.5+

-189.80

-l5go0
-l5l.oo

Hoa

13,?,4

,l
, j' Lw-

:

John K. Ruff

&q-
Carolyn Haney

a
124,4+

Observed

illl lr il
Colc'd
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Dear Dr. Shapiro:

We have been int
upon the chemical shl
of this phenomenon ha
asymmetric environmen
symmetry grounds, it
conformers (i, 1i, ii

H
A

c

D

,gsA

tUfte G*ftulic Fntuerritg cf $nerirr
SastFngfsn L7, El. ü.

Dr. Bernard L. Shapiro
Department of ChemlstrY
I1l1no1s Instltute of TechnologY
cr,i.ago, 11llnols 6o6t6

June 7th, 1966

c

Magnetlc Equivalence of Diastereomerlc Protons where
Aslmmetry is Due to CHD-SH. Temperature Studies.

ere
fts
VC
t.
1s
i.)

sted ln the effect of molecul-ar asymmetry
of dlastereomerlc nuclei. Numerous examples

been reported for geminal nuclei 1n an
For a system such as CabcCH2-X, purely on

evldent tlat the gemlnal protons of the three
are different.

Hs

a

HB

b b

A

c

EventhouehprotonsHnandHsarealwaysdl.fferent,-even.when
Xi = xt1 = x1ä; äür"ruäti8" of säparate l1nes coruespondlng to,Hg and

ü; (ue-i us)-"äi"tres that thelr räspectlve magnetlc envi::onments
dlffer.

In order to learn whether the contrlbutlon to molecular asynunetry
supplied by the group, CI{D-OH' could cause detectable magnetlc
lnequtvarence the specrra "i"(cH"i'öH:öroöu[ii-;;a-(aunu)"sicH2-cHDoH(rr)were studled. The three staägeräd conformatlons for I are presented
beLow:

H CH sg

HD D

H

OH

,gsB

H

H

OH

,gsA CHep

CHg
A
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In nelther I nor II was any evldence obsenved for magnetlc
lnequlvalence of the dlastereomerlc nuclel. For I.the methyl protons
of dhe lsopropyl group appeared as a doublet, J vlclnal =\2.9..%p.sr
The concluslon drawn from these results ls that ln splte of the
stereochemlcal non-equlvalence of the dlasteneomerlc protons,
lnsufflclent magnetlc lnequlvalence ls lmposed by the asymmetry of
the CHDOH group for vA tr VB.

rature Vanlatlon of Co 1 for
The room temperature spectrurn of I shows a doublet of trlplets

pattern for CIID proton. The prlnclpal spllttlng ls. due to CH-CH
vlclnat couplTng-, J = 6.2 c,p,i. and-the subsldiary trlplets result
from deuterlum hydrogen gemlnal coupllng, J = 1.1 c.p.sr Thls
pattern remained unchanged upon addltlon of catalytlc quantltles of
acld or base. Coollng of the sample to -tO" caused a progresslve
collapse of each of the trlplets to singlets ultlmately resultlng ln
a stmple doublet pattern wlth the same coupllng constant as the
prlncipal doublet mentloned above. That thls was not due to a slowlng
öf the hydroxyl proton exchange at lower temperatures was demonstrated
by the täet that- the urethane also showed the same collapse of the

CHg
-NH-CeHs

CHg

doublet of trlplets to a slmPl
are observing the flrst examPl
hydrogen geminal coupllng due
quadrupolar reLaxatlon of the
Coollng slows down the molecul
arlslng from the fluctuatlng e
Spl1tt1ng should dlsappear whe
wlth respect to the couPllng c

5 -1N 0.5 sec
2nJ

\cH

ed
eo
to
2g

oublet pattern. V'le believe that we
f decoupllng of the deuterlum
an lncrease ln the efflclency=of the
d,ipole al lower temperatures.2

ar motlon and spln-lattlce relaxatlon
Lectrlc fleld gradlent becomes faster'
n the correlatlon tlme, t, becomes short
onstant

phlLtlps and Meuttertlesf have observed lhls type of effect for
nl4-n (coalöscence temp. = -2O5") and Robertsz has observed coalescence
ör the't'i14-H trlplet för a nr.unbei'of amlnes as a temperature dependent
functlon.

Slncerely yours,

f,?
hn P. Klm

Lecturer
(f) E. L. Muettertles and bI. D. Ph1ll1ps, J. Atn. Chem. Soc. , 81, 1oB4 (t959
(a) J. D. Roberts, @., I9t 4495 GgS6)

O) Detalls w111 be publlshed wlth John Km (C.U.A.) and Ernest Lustlg
(!'.D.A. )

ß/*rtru fil,";@
Robert M. MorlartY /
Assoclate Professor of ChemlstrY
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Prof. Barry Shaplro
ILllnols Institute of Technology
Dept. of Chemistry
Chicago, Illinois 6O6t6

Chemical shifts
I^l(1) = I^l(5)

w(z) = w(4)

w(l)

NIn LLoN Ixsrrrrrrn
44oo Frnrrr AwENTJE

PrrrsnunoH, PÄ..15218

Lt June L966

,L6.'LO
)+27.t+z8

45o. r.o8

Dear Barry:

. trsemel in Anno....ConrnunLcare Necesse Estrl and this seems
to be my turn. Here there are some results obtalned at, Mellon Institute
which I think fit very wel-l- with the findings of Drs. Kowalewskits,(IITNN 92,
3\), of Dr. Bernsrein (ffruu 92,L2) and of Dr. Marrin (utln BZrez)t

a) I^Ie have.,gompletel-y anaLyzed the proton spectrum of pyri-
dine decoupled from the -'N nucLeus. Labell-ing the protons from 1 to 5
around the ring (the same 1abeL1-ing scheme is used later for monosubstituted
benzenes)rthe best fit of the spectrun (r.*.s. = O.O2B cps) was achieved
with the following set of parameters (a11 data in cps. at 6O Ucps.):

Coupling constants

J(1,2) = J(4,)) 4.882

t(tfi) = t(1,>) r.B4e

J( 1,l+) = J(2,r) o.99,
J( 1, 5) -o.Ltz
t(e,i) = t(r,4) 7.666
;(a,4) L.366

These data agree well with Ehose of Diehl, Jones and Bernst"irrl whenever Ehe

comparison is possible, but differ substantiaLly from the oLd results of
Schneider, Bernsteln and Pople.z The negative slgn of J(lr5) is in nice
agreement with the results of the Kowalewskirs on p-acetyl- pyridine.

b) About one year ago vre published the analysits of the
spectrum of phenyl.acetylene. In our paper2 we emphaslzed Ehe fact that
the values of the two vicinal coupling constants f.l(fr2) = J(4r)) and l(Zr1) =
l(:r4)J were, in that compound, closer in magnltude than in any other mono-
substituted benzene whose spectral anaLysis had been published at that time.
Today after having analyzed more Ehan J0 monosubstituted benzenes, this
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B. L. Shapiro -2- lJ June 1966

stattrnent ls still true lndLcating, ln our vLew, that the presence of an
acetylenlc group on the aromatlc ring affects only sllghtly the rnagnltude
of the vlclnal coupllng constants. The parametere found Ln our analysLs
IJCTE:

neat llqutd LO$ eoL. tn CC14

J(1,2) 7,76 7,77
t(z,l) 7.rB 7,.60

It seems to us that the excellenL agreement between thelr averaged values
fi.61 and J.6B cps.) and the vaLue found by Dr. Bernsteln and co11.. ln
benzene (7.? .p".) completeLy confirms our previous observation.

c) !{e have performed a conpLete anaLysLs of the spectrum of
benzaldehyde both as neat f.iquld and as 1OS solutlon in CCIL. The coupLing
constant between the aldehyde hydrogen and the meta protons'are respectiveLy
0.199 cps. and O.J'l) eps. ln exceLlent agreement with the data of Dr.
Martln on monosubstituted benzaldehydes. It ls lnteresting that in both
cases the compuEer furnished a vaLue of -0.062 cps. for the coupling between
the aLdehyde proton and the ortho hydrogens. Thls vaLue borders the l-imit
of experimentaL error and therefore is not too much reliabLe; it is however
*r.ry irt.resElng to observe the reversaL of sign which has been confirmed
in the analysis of the spectruo of benzoylfluoride; for thls mol-ecul-e Ehe

1-ong range coupllng conscants have the following values: JF*ortho =-0.601 cps.
JFH,.." = l.JlO cps. JFH p"r" = -o.o2, (?)

1 p. Dlehl, R. c. Jones and H. J. Bernstein, can. J. chem. {1, Bt (tg6>).

2 w. G. Schnelder, H. J. Bernstein and J. A. Pople, Can. J. chem. ffii f48f (L9r7).

3 s. castellano and J. Lorenc, J. Phvs. chem. ^69, l>>z (L96>).
w

I have done my duty, I donlt htant to continue receiving
threatenlng letters from your secretary and .....arrivedercl until next year.

Cordlally yours,

l/ ,rA* ß"f"U-a.-"-
SC: IIB S. Castellano
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Dr. B. L. Shapiro
Department of ChemistrY
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Chicago, Illinois 60616

tatu

EOOO NINTH AVENUE gOUTH

BIRMINGHAM 5, ALABAMA
tELEFHONe 206-323-€59e

May 27, 1966

observation of the
intermediate in

I and II, at the

Dear Barry:

Some of our recent nmr work on acyclic silazanes allowed
us to observe intermolecular exchange ol methylamino and anilino
üio"p" attached to silicon. Although intermolecular exchange has
üä"r'reported for other functional groups attached to iili_t?"1^
particuiarly alkoxy, dimethylamino, gnd chloro groups, we cto

iot believe- intermäiecular äxchange between anilino and methyl-
amino grouPs has been previously reported'

For our work, bis(methylamino)dimethylsilane, I, and

dianiLinodimethylsitane, II, were mixed in a 2.42I molar ratio,
sealed under vuärr,t* in an nmr sample tube, and the spectrum re-
corded periodicallY.

Intermolecular Excha of Anilino and
Ivle no s Attac oS con

6

,/H_N

0

_N

CH
I

-si
I

CH

t)*

0

+
H

CH
H. I

)u-s i

H"c' I

CH 3

I II

The exchange was conveniently followed by
appearance and growth of- a new SiCHö peak'
c'ttämi.caf shift 6etween the SicHö peaks of
expense of the SiCHö peaks of I and II '
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The possible products of this reaction were:

H

H.C

CHs
I

N-S i -N
I

CHs

lH
CH
I

SI
I

CHH

c
I

-s
I

c

)r'r

H

Huc0

-*(t
0

CH
I

5t
I

CH
Hö0

*(t
0

Hö CHO
I

i-N-

o

IV

3

--{

ö

ö

ö

Hg,

t)*

0

III

CHu 0 CHs
tll

-S i-N-S i-N
tl
cHs cHs

)'

CHs 0
tl

-S i:-N-
I

CHo

VIv

,/H

cHo cHu cHu
lll

cHöNH-S i-N S i
ll
cHs cHa

VII

From the nmr spectrumr w€ felt that III was the product, and

this was confiimed by gas chromatography, infrared spectroscoPY'
and elemental analYsis.

This exchange took place readily under mild conditions
(room temperaiüiä-"*..pt ihen in probä.at 38oC), and equilibrium
hras reached within 24 hours. At äquilibrium, the mixed species,
III, was present in larger proportion.compared-with I and II'than
rorria be iredicted for ä raäaom distribution ofIfunctional groups.
This non--random distribution was rePorted by Van !{azer and
il;ätii;"it-t for exchange between ähloro and dimethyramino groups,
ronif" a random distribution was reported for exchange between
äifäi' .na aimethylamino groups, of between different al-koxy groups'
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our work on azido-tetraz o e equ r a aPPeare

Southern Research Institute

May 27, 1966

more of
few repri.nts

-3-

The most interesting feature of this exchange lies in the
fact that the labile bond is the Si-N bond, since there is no
evidence of any species with other than two methyl groups
attached to siticönr or with two phenyl grouPs (or two methyl
groups) attached to the same nitrogen atom.

In the March 1955 ilournal of Or anic Chemis

are available.
Sincerely yours,

Cz\ez-

Martha . Thorpe
Research Chemist

l. J. R. Van Wazer and K. l'loedritzer'
26, 737 (1964) .

J. Inorg. Nucl. Chem.,

2. K. Moedritzer and J. R. Van Wazer' Inorq. Chem., 3, 268
(re64).

J. R. Van Wazer and S. Norval, Inorg. Chem., 4, L294 (1965) .

mct jis
3
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EIUoRY UNIVERsITY
ATLANTA, GEoRG'A 9oE22
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JHG:1t

a Chem. and fndus try lrTi.5 (1964).

Professor Bernard L. Shapiro
Il-linois Institute of Technology
Department of Chemlstry
Chicago, It_linois 6O6t6

Dear Barry

There seems to have been some disagreement in the recent litera-ture with regard to the assignments of coupling parameters in4-pyrone. This molecur-e 1s an 4;1rggr systäm aäo^ trre questi.onconcerns the distinctlon between J44r and JBB,, both wrricrrare long-range_c ros s-ring coupllnglr.with trrä"approximate val_-ues l-;l- and 2.f cps. Four previsöuly pubrisheä-reports areevenly divided on these assi_gnments.

we have re-examined this problem and on the basis of a varietyof evidence again condlude that JZ6 = 1.1! cps and Jzq = a,ig'cps. simil-ar concluslons are repöitea uy-ca'rbi*.Ä*. rrrrr,r",' -1t appears that in 4-pyrone the tong-range coupling transmit-ted through the structure c - o - c is t'he smail_er-of the two.

Sincerely yours,

May 2f, 1966

J. H. Goldstein

%3 ',ilTRalph E. Mayo
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Prof. B. L. Shapiro
Department of Chemistry
flllnois Institute of Technology
Chicago, Il-l-inois 6CFt6

Dear Sarry:

I wor:l-d. like to submit some news from our laboratory for the NMR news-
letter.
We have been stud.ying the chemical shifts of hyd-rogens which are influ-
enced by nearby ni-trogen atoms i-n organic molecules. The d"ata on satu-
rated and ol-efinic types are presented in the attached tables airanged-
alphabetically according to the Varian structure code for the hydrogen.
(futt-size charts are avaj.labl-e on request. ) fne effect of the nitrogen
in various structural- environments is consi.stent and additive. The d-e-
shielding due to the N is 0.1 to 0.5 ö at a hyd-rogen three bonds removed,
O.B to l.t ö two single bonds removed and- about e.O a vhen the hydrogen is
on the chromophore (fype-4). The effect of protonatlng the nitrogen is
more variab]e.
We recently converted- our DP-50 spectroneter to an HA-J-OO. Tkre new instru-
men-r, has a S/w of 12 and a l-ine widtLt of O.15 c.p.s. determined in the
usual way. lte are now beeoming more fanil-iar with its operation. Incid"ently,
the converslon left us vith some un-need-ed- components that we would like to
d.ispose of. These include the ol-d f4.f kg. magnet wlth homogeniety control
unit, 40 and 60 nc. R.F. rrnits and probes, and- some other miscell-aneous
components.

I wish also to tell the read-ers of the newsletter about an opening we have
in our NMR l-aboratory. !{e have a group of investi-gators who are active in
structure determinati-on by NMR, IR, IJV, mass spectronetry and X-ray d-if-
fraction. lIe now wish to ad-d a Ph.D. to provide more depth in the theo-
retical- aspects of NMR. The specific job would depend a fot on the capa-
bil-ities of the recruit but would- probably start with the objective of
preparing a computer prograrn for the IBM 16O/tO to analyze NMR spectra.

T hope this l-etter will- stimul-ate some replies from interested- readers.

Best personal regards.

Very truly yours,

afb



ORGANIZA1TTON OF I&,TR DATA ON NITRO@N.COIIIAfi{II{G CO{POUNDS

George Slcmp antl Janee G. Idntlberg

The table i6 llmited to prilary lnteractlone $lth nltrogen furtctlons. Iong-raqrge effects are not covered nor afe.lnter-,

actions vlth non-nltrog"i f.rn"ilorral groups except for ä few- examplee of oieflne' X?te teble nä'lres only a few dlstlnc'
tlons betveen altphatlc End cycLlc chronophoreg. Aronatlc chr&ophoree ere noted' In the analyslB of lesonance hybrldg

"iiJ-trt"-i"* "rti, 
tt" r."e""i contrlbutlLn wäs conslderea'

Coale

The effect of al}ryl substltuents (A, B, C or D) was about the ssne and theee poeelbllltleg have therefore been con-

blneit tn the chart6. Th;;-ü;-;üini'or tne teä-"A, B, c or D" lE that one and onLv one öf the'ge groupE ls at-
tacheil to the chroDoPhore.

Hhen no lower-case LetterE appear ln the code lt lE underetood that only II or satu.rated-C sub8tltuents 6uch aE a,

b, c or d. are attached,'-;üi;idln! eubetrtuente lnctuding.T{ 0r.sr'halogene or Eultl'p1e bdnde, when present, are

shown rn the code. rn" "ti".i-oi 
jI, k-, 1-r ttr-r or v-eubätliuent' waE about the Eane and these poselbJ.lltle' have

therefore been c@blneat *ft"i"t""-pä.'"tfä. foitt., tit" eeanlng of the tem "J, k, 1, 1'oT Y" 1E that one and only

one of these grou?E 1E p"ä.;"t unieEe otherwlae epectfled. in scme-caseE the LncluElon of o, !, q a^nd' e nBde no

allfference tn the absoriiion i".eu"n.y and these iere therefore lncluded 1n the code 
'le.lgnatlon'

lhe 'e'lcolon 
ls uBed to Eelrarete the varlous- functlonal groups attached. to the chrüophore' A plu6 Elgn f,ollowed

by a 1over-caBe letter .räüii"" tr.t.t one. such. .*rtrtt "nI 
ls attached. to the furctlonal group' [hus, the te:e!

,,8, C or D + Jr kr f, n--oi-u;-eignift.. tirat tfre iroup aay be B, C,or D and that one EubEtLtuent of the tyBe J' k'

I, E or v 1g atteched 
"nd, 

tt"t tile reEt of tire suü6tfio"n't. "r.'a, 
b, c, d a^nd/or h, aE requlre't'

gtructure

AdangllngglnglebontlBlgnlflesahydlogenorgaturated..carbonatonlBattached.Adangllngiloublebon.lBlgnlfleE
that a carbon or nrtrogln-aio te atiachäa ly a-aoutie uona. lhe synbor o algnlf,les that an ungaturated carbon or

*rratrrf.t"a.nltrogen a{on 1E attached ln the na'nner thown'

Chenlcal Shlft
solj.d Iines represent values for the structures shown' vaLues for protonated' derlvatlveg are shown as dotted 1lnes

val-ues dlfferlng by g c.p.6. or l-ess are connected and show the hlghly polulated reglons' Qry1lous varues may

arlse from specla] J-ong-range effect6'

4 Range

Ihe range of the highly populated reglon ls xeported'
uslng comas where aPPJ'lcabJ"e'
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Depa rt m ent of C h em ist ry

Professor B. L. Shapl
Department of Chemlst
Illinois fnstitute of
Technology Center
Chicagor fll., 60616

Dear Barry,

IOWA STATE UNIVERSITY
of Science chnology

A M E S, IO WA 5OO,I O

June 10, L966

Line Shapes from the 4-60

ro
Ty
Technology

Dr. J. G. Verkade and I hav
multiplets of complexes of the t
where M:Ni, Fe, Cy, Mo, Co, W, t
results have recently appeared. i(tgoil .

-. Thu,system was treated-p,s. XrrAA'X' with JXXI = O (cf . Harris,can. J. chem., !?, zzr5 (196+;; ifitir ilre furtiiär assumption thatJAX' is zero. lüith J4x at 4-! cps ( uz) the muttiplet äppeared
from a clean doublet ( Jpp = 0) through intermed.iate staääs to anear-l:2:1 triplet for jip = 3oo cps (nz). trrte wrote a Jimple
program for the IBM 7074 to calculate and plot the envelopä of the
CH2 multiplet with suitable scale factors ior superimposition onthe A-60 tracel JAX, J44, and the line width werä theä juggled
for best fit by eyeball iteration.

Thg point of all this is that we achieved surprisingly goodfits using a pure Lorentzian line shape. The A-60 r^ras run at a
sweep width of 50 cps (uz), RF field Ö.or milligauss and sweep
litg 25o o.r.5oo seconds. The line widths observed (o.o-0.9 cps(Uz) at h/2) were rather larger than the instrumental li-ne- wiätir,probably because of tra,ces of paramagnetic species, which may
aceount for the good Lorentzian shape. I recall only one reportof envelope analysis in these pages ( colebrook, rrrNMR 84, 6) and
would be interested to hear from anyone who has d.one detailed line
shape analysis with single- or crossed-col1 instruments.

As may. be seen, my frequency units are sti1l in a state offlux. Maybe the. student (cf . ApSimon, IITNMR 92, 46) r^ias right
when he referred to the subject as "unelear magnetic resonance",

Sincerely yours,

eb
ype
oo
np

een analyzLng the methylene
trans-[cH3c( cH20)sp] 2M( co)bffi-väluös foi irnl- so*""'

rint (Inorg. Chem.-5, Olg

o

ill
lü

Roy ng
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Telephone: Newcastle 285]-j-.

The Unlverslty of NewcastLe upon Tyne,
Department of Inorganic Chemlstry,

School of Chernistry,
The Univers.,tyl

Newcastle upon Tyne, 1.

l/+th June 196b.

Professor B.L. Shapiro,
uepartnent of Chemistry,
I1llnois Instltrrtre of Technologyr
Chicago, 

^Illlnois 6cYL6, U. S. -{.

Dear Professor Shapiro,

Reno!g Bnidoe Bq'leneino

The :V.M.R. spectroneter at Nevrcastle is an A.E.I.
Ltd. type FS2. Irie have had, on the whole, good results from
this thou4h some modificatjons have been necesstrry, partieularly
to thr briclge (the Tutble-Anilerson bridge is used) and to the
lock in detector.

It has böen found necessäry to stiffen the bridges nechanicrlly
to elininat,e rechanical back-lash fron the balanclng eontrols and for
broaC fine work. to i.ntroduce remote balancing, since et high R.F.
inputs the bridge remains nechanically too unstable. This w-s
achieved by putbing baek-biased (Var"ctor) diodes across the
balancing capacitors and adjusting their: capacity with a remotely
adjusbable biasing voltage. The circuit is given in fig 2.2. The
diodes used were standard switching diodes though it would be better
to use high ttq't dioiles. These are obtained from S.T.C. in ihis
coirntry or from Philco in the U.S.A. A battery power soulrce lns
used as this should give a very s teady output, though snoothing wrs
added in case any short tern fluctuations oeeumed, especially
tow'rrds the enä of the battery l1fe. The unit h:s lrunensely
improved. the spectrometer hanrlling ancl is recorunended to users of
instnunents with sinilar bridge circulLs. i\trone of the val-ues of
fig 2.?- is critical though f have arranged that the diode bias
sha1l never fall to zero so as to avoid .c-,ij.:a..j the bridge with
condrrcting diodes. Also, r,rire wounrl notentiometers shoulrl be
used as these are free from back-iash. The eondenser C^ is the
one placed across the sample coil and is sensitive to srialler
variati.ons in capacity than is C"r hence the dissimilar voltage
dividers.

The lock in detector qives trouble in that r^rith L'E'

moduletion';;pii;ä iäl "ptj 
one-cbtains 'neats between this'

iiä rrr"trÄ"fci;'a"a th;-50 cps mairs frequency which sive^an

il";;; ilpot "t "lo"i I äps' In orcer to r"ed'uce the 3 cps

;;i;;-;"";tä1' modifications' were nnde which'basicz1lv' .

consist in reducing itt"-r-m arnplifier gains and improving the

;:i.'il.;;oi;;;:- t" d"te r have obi'af,ned about a l:1 improve-

;;;; il;ü"r/'"r"" äiio ro' the Ga'/r :iq3l,l""i ?i catr;'
i-rt "irii"g to send details of these modificqtions to
anyone j.nterested.

Yours sircerelYt

')
tl
L.-J

".'' ,/

J.w. Akltt
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THE LILLY RESEARCH LABORATORIES
E'LI LILLY ANO COMPANY INOIANAPOLIS €, U. S. A' , 317 MELROSE 6-A2II

June I4, f966

)r . ts. ,i . ShaPiro
issociate Frofessor of ChemistrY
Iilinois Institute of TechnologY
lhicaBor Illinois' 6O(L6

,.rear tsarrY:
Dtr" l?ING ANIS0TLtOPIES II'l HnT.[ItO-

;\,?01'1,ri.T IC C 0i1FOUNDS

"ie have been Iooking at the Fi''i"? spectra of
heteroaror"latic ring conpounds. 'ie f ind a

shif t (.*C.1 - 0\.5 ppm. ) of the ortho proto
ihe two arornatic rings are restricted frorn
,anr.l äung first pointed this out for the py

some phenYl-subst j-tuted
strong paramagnetic
ns of the phenYl, unless
being coplanar. LYnch

razole s . Thus far, the

D. -ynch and Y. Y. i{ung, Jan. J. Chem., LZ, 1605 ( 1964)

data falI into three general classes. (1) The ortho multiplet is
cleanly separated froi thö rneta-para rnultiplet. This indicates
coplanaritYr and occurs in thcse compounds having one or no

lrotonsontheheterocyclicring;thatarealphatothepointof
pirenyf substitution (cf. esp. Table II). (2) The presence of two

e^Ipha rrotons is sufficient to destroy tnuch of the coplanarltyt as

Ior exanples, in diphenyl and in 4 -phenyl pyraT'ol-e ' Here the
ortho ef fect j-s not clearly seen, btt the resonance is definitely
a:nultiptet. (t) Ilhe phenyl protons appear as a singlet or very
nearly so, in cornpound"s having eve n one substituent in the alpha
position

The shif t dif f erenc e between ortho anci the rneta-para protons shown

in the foIIowinS tables is a rough measure of the magnetic aniso-
tropj-c effect oi each heteroaro*äti" ring on the ortho protons of
thephenylring.InSolneofthesecompounclstheorthophenyl
protons are a ii*"d distanc e a,.ray in the plane of the hetero-
aromatic ring. This approac h to anisotropies bears on the twin
questions: (ii nor ""o*äti" 

are these heterocompounds, ancl, (2) How

nuchoIthenagneticanisotropyofaringisduetocontributions
from individual atoms and how rnuch from an induced ring current?

,ire are busy extracting
para protonsr via

analyses. Part of
of CrE anic ChemistrY.

cussionl It. Landis, L Sp angl e,

ely r

"''
obt e I Tensmey

Re se arc h

In order to properly interpret thes
better cheirical shift data for the
CeuterateC cornnounds and computer s

these clata vrj-1I appear soon in the
:. ,ii-nsworth contributed to the dis
and T. lLzey lrovided the iil::l data.

e data,
meta and
pectral
Jou r na1

jb
Attach. 2 Tables

Ch e mic al- Divis ion



Phenyl Proton Chenical Shifts
Deuterochloroform,

Phenyl Pyrazoles I.{easured in
from Internal TI'lS

Page 2

Table 1

6 of
ppm.

I-Pheny1 (5-position sub-
stituted )

I-PhenyI (5-position not
substituted

5-Phenyl (w-n)

)-Phenyl (N-R)

3 (5) Phe ny1 (N-H )

Compound CIass

4

2

q

5

7

No'. o f
Compounds
Te ste d

7 4 I +

+

o'. o2 a

'l' IalLlalr

t

o.0J

Singlet ö
(aI1 protons)

?-.8

?',82 + o- or

7',71 + O-.O2

0rtho

Mul-tipJ-et, t

7'.2

7.5g 3 o.oJb

7'.j? + O.O2b

Meta, Para

o.5

o.43 3 o.o4

0'.36 1 0'.01

ö
o

b
mrP

a

b

The two va
ave rage

Observed
ä
ues superscripta are not significantly differentl

7'.43 ! o.0l ppm.

chemical shift of benzene in deuterochloroform is 7.37 ppm.

\o\,
I

\,



Aromatic .i?esonances of
( ppm.

Page 1

TabIe 2

;\dditional I'iono-Substituted Benzenes
f rom internal Tl"lS )

\o
\^)

I
ls.
r-

trrrt
I

N

N
H

g.ZN.--
\ _y

o

/<')
nrI
l\-

i{'Y
N--N

C1

C omp ound

/r'\
N-N

?.?8

8 .08

8 .12

B.05

7.92

Ortho
shift

6

-7 .40

*7 .45

*7 .53

*7 .42

-7 .44

Me ta, Para
shift
6

mr P

JB

U o 3

o.5g

o.63

o .48

6
o

6mtP

7.60

8.zz

8.51

g.L7

Heteroaromatic
Proton
shift

CDC 1,

cDct,

c Dc l_,

c DC l-,

c Dc1,

Solvent
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MICHIGAN STATE UNMRSITY EÄsr LANSTNG. MrcHrc r{,rrls2l

COLLEGB OF NATURAL SCIBNCB . DEPARTMBNT OF CHBMISTRY . CHBMISTRY BT,IILDING

,June 14, 1966

Pnofegson Banny Shapino
Depantment of Chemistny
Illinois Institute of Technology
Chicago, Illinois 60616

Re: Manua1 fon V-4331 Pnobes

Dear Banny:

I'le have quite a stock of Va:rian manuals fo:r the DP-60 of vanious vin-
tages and find it easy, especially fon those just lear:ning the openation
of the instnument, to miss some key infonmation bunied therein.

Since we fi:equently change pnobes, the matenial fnom vanious Vanian
manuaLs covening the V-4331 has been brought togethen, along with a few
notes of our: own, into an eight-pagettManuaL fon the V-433J- Pnobef?.
If anyone is inte::ested we will be glad to send them a copy.

Anothen case of temponanily misplaced Vanian litenatune caused us some
.l-ost houns necently. An old V-4310 RF unit was being used fo:: wide
J-ine wonk but we coul-d not get calibnating audio sideband thnough it.
Somehow it had escaped the necessary modification descnibed in Vanian
Publication No. 87-L00,026 Revision A which is supplied with the
rrModification Kit fo:r Adapting V-4310 and V-43LI R. F. units to V-3521-
NMR Integnatorsrr. The filter unit in the old RF units filtens out the
audio and must be nebuilt. ff anyone inhenits one of these old units
it might be well to check that the modification has been made.

Youns sincenely,

\- - -'z ,,t .
t'L t ''"/ !

Max T. Rogers

2
8"4 3L.t<zW 2

e E. WenzeL

nh
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, ST'!6IdE5L INSTIIIIT'TT
r$r

::

Nr,Ass sPEcltrstggcoPY
A}TE

AD\ZANCED }TItr 5t

PttoclSt-N[tr
A one-week program designed Primarily for
chemists who have sonre knoulledge of nuclear
magnetic resonance (Hl{n) but little or no

background in mass spectroscoPy or conPuters.
Personnel from industrial, government, and
academic institutions are invited to par-
ticlpate.

The course will emphasize the more advanced
aspects of high resolution NMR; such as
cornputer analysis of spectra' sPin decou-
pl ing, structure and stereochemistry,
appl ications to polymer and .biochemistry.
Sessions wi I I be held on the fundomentals,
high resolution methods and conputer tech-
niques of mass sPectroscoPy. No previous
training in conputers is assumed. Enphasis
will be on the cunplimentary aspects of
these po'srerf u I techn iques f or bas i c and

appl ied research, development and qual ity
control.

I IITERPREIAT I OI OF SPECTRA

riD col{PUTER TECHr I QUts

A Socci al Heri t Program, desi gned
to -.tct the needs bf scientists
in inOuttrv, sponsored bY Stevens
lnst i tutc of Technol ogY and Par-
tiallv funded bY The DePartnent
äf-conitrerce undei the State Tech-

nicat Scrv1623 Act of 1966'

DtTE: IUGUST l5 - l9' 1966

STI\/TI\'S TNSTITI'TE
OF TECI{NOLOG:T

Hoboken, New JetseY

Format lectures will be held each morning.
Afternoons will be devoted to NMR' mass

spectral änd corputer laboratories; prob-
lem sessions, and seminars'. Evenings wi I I

be avai lable for supplementary discussions
and laboratory work.

LECTLTRE TOPICS
Itondav. Auqust lq. lq66

l,lass Spectra and NHR of Natural Products

Dr. Ajay K. Bose I
Stevens lnstitute of TechnologY

lntroduction to Conputers and Ccnputer Langüage

Dr. Myron White
Stevens lnstitute of TechnologY

Fundamentals of l'lass Spectroscopy

Dr. Phi I I ip T. Funke
Stevens lnstitute of TechnologY

Tuesdav. Auoust 16. lq66

lntroduction to Conplex Nlfr Spectra

Dr. Edmund R. l{al inovrski
and

Dr. James van der Veen .'

Stevens lnstitute of Technology

Corputer Prograrmi ng

Dr. l{yron t{hi te
Stevens lnstitute of TechnologY
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ElirR oLLIfi ElirT FoR-Id,

OonFtters

ils

iltR

llame . :

Hai I i ng Address ,

Home Address

(Air-cond itioned room, $7.00 per person, tvro ,ersons per room)

Tel ephone

n
(Cafeteri a faci I i ti es are avai I abl e at

Stevens Center)

Accomrnodation on carPus reqüested Yes fl llo

Position

0rgan i zati on

Park i ng faci I i ty reouested Yes ! ilo fI

l,lail To:

Dr. Edmund R. Malinowski
Department of Chemigtly and-Chemical Engineering
Stbvens lnsti !ute of Tächnology
Castl e Po i nt Station
Hoboken, llew Jersey 07030

Telephone: 2Ol - 7g2 - 27OO E;(t. 3tl$

Check made payable to Stevens
lnstitute of Technology in the
amount of $200.00 (ttris tee
includes $10.00 for banquet).

Encl ose:
Please indicate erperience
tn llone Some llu
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THE UNIVERSITY OF SUSSEX
THE CHEMICAL LABORATORY FALMER BRIGHTON SUSSEX

Tclcphotu z Brighton 66755

9th June, 1966.

Dn. Shaplro,
Department of Chemlstry,
The fllinois Instltute of Technology,
Chieago 60616;
u. s.Af

Dear Dr.. Shaplro,

fn the ehemlcal phSrsies group at the University of
Sussex we ane using the Pople-Santry approach for. the
cal-culation of spin-spln eoupJ.i-ng constants. One project
whieh we have recently eompleted. is an evaluation of the
theony for quantitative pred.ictions of d.ireetly-bond.ed.
eoupling constants be.tween fluorine and. otherr first row
elements. The resul-ts vie have obtained. are shovm in the
enclosed. figures, and. are very satisfactory.

The d.etails of the parameterization cannot be given
in this short letter, exeept to say that the most important
requirement is to use a Mulliken-t;pe appnoxination fo:: the
resonanee integnals, Fqs = kS p6(o 6 + o ß ), whene k is a
constant fon al]. elements. The fo::mu]-a p = kSab can not
eneompass both F and- H couplings.

You:rs sincenely,

J. N. Murue11,
G. T. Jones,
P. E. Stevenson.

'/r' ,,,,/!ror.,"4t 
L (
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AREA CODE 3I2
TELEPHONE 739.7711

Brgonne Jlotionsl f,oboromrg
OPERATEO BY THE UNIYERSITY OF CHICAGO

97OO SOUTH CAIS AVENUE
ARGONNE, ILLIIOIS 60140 TELETYPE TWX ARGONNE, rLL. 312.257.2409

TELEORAM WUX LB ARGONNE, ILL.

.frure 14, L966

Pnofesgor B. L. .Shaplro
Depantmenü of, Chenl,st4r
flHnols InEütüute of TeohnologY
[\echnologilr Centen
Chtcago, -Ilunols 50615

Electnonlo Scan for Tlne-Averaglng wlüh IIA-100

Dear BarrTr:

Tlme-averaglng wlth an HA-100 Spectrometer can nolmally

be capled out only wlth the recorder ln operatlon. ltre swept

osclllator frequency used ln scarurrlng (fnequency sweep mode) o"

for flel.d-frequency stablllzatlon (fleld-sweep mode) f" detennlned

by the posltlon of the recorder arm, and data can be collected

only when the recorder arm ls 1n motlon. Ittls makes 1t

tmposEtble to use the C-1O24 wlth the IIA-}OO ln the same way

as lt can be used wlüh an A-60. Wlth the HA-IOO, the e-L924

must be used ln extenraL tntgger node, and the necessarlr trlgger

slgnals are provlded by two m1c3o swltches at the ends of the

necorder bed. Although the flel.d-frequency stablllty of the

HA-IOO ls sufflclently good to make ühe use of an externaL

tr'lgger practlcal, the contlnuous ope:ratlon of the recorder has

some senlous dlsadvantages: (a) tne llfe expectancy of the

recorden and of the potentloneter conüroLLed by bhe necorder arm

ls adversely affected; for even a 50 cps scan, the entire recorder

bed nust be traverged; (b) the length and tlrne of scan 1s
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deterrnlned entlrery by the recorder controls; no scan under

50 cps 1n wldth or 1n less tha.n 25 sec, can be made, a sön1ous

drawback where a verTr large number of scans over a shor"t lnüerval
are deslred. lrle have therefone devlsed a slmple method whereby

the HA-1OO can be used fon tlrne-averaglng lndependently of
reconder operatlon. To achleve thls end, a voltage-controlLed

osc1lIator, drlven by the ramp of the c-1o24, replaces the sweep

oscllLator of tfre V4354 unlt.

Varlable Frequency Oscl1lator. tr^le have used fon our"

electronlc scan unlt a voltage-controlled oscllLator ava1lab1e

from MF Electronlcs Cor1r., 118 fast 25tn Streetr New york,

New York 1OO1O. Thls osclllator operates at 25OO eps at zero

volts and 3500 cps at +lOV. Thls 1s wlthln the range of the

C-1O24 ramp. The l1near1ty of the osclllator ls descrlbed as

better than O.25% of the devlatlon band, and ours proved to be

better than O.LU|. Ttre osclllator regulres a power supply of

-28V t L$ at 25 ma. max. A potentlometer on the oscllLator
adJusts the output vot'tage, whlch ls large enough to drlve the

V4354 dlrectly wlthout further ampl1fleatlon. The necessarTr

lnterconnectlons are shown ln Flgure 1.

Frequency Sweep Mode. Ttre sweep oscll-lator of tne V4354

unlt 1s dlsabled by removlrg card J1324 and the output of the

external voltage-controlled osclllator eonnected at sweep osclllator

"outrr posltlon (.rf3o7) of v4314. The startlng posltlon of the

I

I
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scan 1s controlled by the frequency offset controL on the V4354

unlt, and the width of the scan 1s conürolLed by the sweep

wldth control of the C-1024. Tfie approprlate scannlng rate ls

selected on the C-LO24. The C-1O24 functlon seLector 1s turned

to Internal Tnlgger, SIIB.-SID. gy-ADD ls trrrned to ADD, and the

trlgger source turned to Recur. llhe C-1024 trlggers and contlnues

to sean unt1l the deslr"ed number of seans are colLected. Slnce

the trlggerlng oceurs as soon as the end of the ramp ls reached,

the flyback swltch must be turned to OFF to operate ln thls

trlgger mode.

We flnd 1t convenlent to monltor the output of the C-1O24

wlth a dlgltal vol-tmeter; LO mv 1s equlvalent to 1 cps. Slnce

the potentlometer that eontroLs the sweep wldth on the C-1024

ls not llnear, the actual range of scannlng ls deterrnlned by

maklng one vel'Jf slow scan ald readlng the temlnal voLtages.

Fleld-Sweep l/tode. For some purposes, scannlng ln fleLd -

sweep mode 1s deslrable. In fleld-sweep mode, the C-1O24 nust

be modlfled to malce posslbl-e the use of the flyback tlme control.

T]trle ls necessarSr to ensure that the ramp decay tlrne ls made

sufflclently slow to prevent collapse of the spectrometer lock.

Ttre necessarXr modlflcatlons are shown 1n Flgure 2. A summatlon

recognlze zerc pulse ls generated when all the apdress blnarles

ln the C-1O24 are counted down to the 1oglc O. At thls tlme'

posltlve 5 voLt search ramp advance puLses are generated' We
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modlfy the C-LO24 to use the very flrst search ranp advance pulse

to glve us an end of search (fOS). As ln frequency sweep mode,

the startlng poslülon of the scan ls controlled by the fnequency

offseü eontrol on the V4354 r.rnlt; the sweep wldth and sweep tlme

by the approprlate oontrols on the C-1024: T,he C-LO24 trtgger
source ls then tunned to SIDEBAM, the functlon eelector to NMR

TRIGGER, and SUB,-STD.B:r-ADD contnol to ADD.

Read-Out. Ercactly as ln normal C-1O24 operatlon. Slnce we

scan from 25OO to 35OO cpsr we take the data out backwards 1n

order to have the usual presentatlon

General Comments. In our expenlence, speeüra secured by

elect:ronlc scannlng ane equal ln all respects to those obtalned

by the conventlonal pnoeedure. Ihe system 1s partlculanly useful

for rnalclng large numbers of scans over a short (say 2O to 1OO cps)

sectlon of the spectrtrm. ltre voLtage controlled osclLlator can

also be used for decoupLlng (dynamlc decoupllng), and stllI othen

applleatlons are belng studled.

Slncerely yours,

I

a

.l ,6f
l<^träD. J. Matter G. D. Norman J.
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FIGURE I INTERCONNECTIONS for VOLTAGE CONTROLLED OSCILLATOR
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June 13, L966

Dr. B. L. Shapiro
Departrnent of Chernistry
Illinois Institute of Technology
Chicago, Illinois 60616

Dear Dr. Shapiro:

I arn sorry to reply at so late a date to your rerninders --:
sorrier still for the unhappy news Ibear. Our group leader, Dr. Alfred
Danti, died of a coronary this May 17th.

Although his prirnary interest was that of far infrared vibrational ., _.
spectroscopy, Dr. Danti was actually engaged, a1so, in NMR spectroscopy*

Many will rernernber his API efforts, in this regard., und.er Dr.
Bruno J. Zwolinski (API Research Project 44).

Work is continuing on variable ternperature studies of acyclic
vinylic systerns (IITNMR 83-48) and we shall report on this, shortly.

'Would you please add.ress subsequent issues of this newsletter
jointly to Drs. F. Sicilio and F. Srnentowski.

Thank you.

Sincerely yours,

(ä*a4r6-
t

z

D. Koster and A.
Chern. Phys. 41,

D. Koster and A.
Phys. Chern. 69,

Torn Altpeter

Danti, PMR Studies of Diazornethane, J.
582 (t9641.

Danti, PMR Studies of Ten Diolefins, J.
486 (r 965).

3 M. Merkle, A. Danti and R. Hall, The Use of Nuclear Mag-
netic Resonance in Deterrnining the Structure of Isocil, 5'
Brorno-6-Methyl-3-Isopropyluracil, Weed Research 5, 27
(1965).
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