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AMERICAN CYANAMID COMPANY
, STAMFORD RESEARCH LABORATO'RIES

19(J7 \^/EST MAtN STREET, STAMFORD, CONN,
FIRESIDE B-7331

August L9, L96\

Dr. B. L. Shapiro
Department of Chemistry
Illlnots fnstituüe of fechnology
Chicago, Ill-lnols 6Cf.t6

Dear Barry:

Thsnk you for your subscrlption-ren1nd.er, The eonpllceted. proton
spe'ctra fronr phenyl phosphorus compound.s (Hend.rickson, et.aI, Tetr.aheäron e,449) has been a deteireni to the d.äterrulnation of PII äouplrngs in aronatrc-?ings.
I'le have had. occaslon recently to look at a few par.a-subslftutea phenyl phoaphonrs
eompounds. Ilere, since the para nroton is absenb, and the croEs-rlng cäupttngs
are snall, the spectra appeer as only sllghtly perturbed. ABI( spectra, where X-is
lhe PJr nucleus, ancl A and. B corresporrd. to the ortho and meta protone, respectlvely.
Fron these spectra, vaLues of Jpg6ortho) (.lalr) and. Jpg(6sta) (lm) ean be iea.d. offdirectly.

It has cote to our attenti.on that Prof. C. E. Griffln of the Unlvereltyof Pittsburgh has been conductlng a paralleL ancl more extenslve rnveetrfairo"-är
para-substltuted. phenyl phoepbonrs compound.s, and. hls results will appeÄr shortlyln Tetrahed.ron. Sunmarlzing d.ata f'rom both Prof " Oriffints work and.-ours, itapp@g(ortho)r"',[e"from}o.4toii.i"p".1npr1ma"vph;";;i"äo*iau"
and. phosphonlum öaltsr' j.ncreases sligr.rtly (IA.7 to 13.2 cps.) in secondary phos_
phine oxides, but decreases sligbtry (6.5 bo J,l eps.) tn phosphlnes. lpn(neta)
ranges from o.B to 3.li cps., with the varues fron ö.8 to r.r cle. appryrirätä;"
phosphines.

rn this letter we wish to ad.d. the results of d.oubre-quantum experlments

#filLl: :.#:::ä,:3" r ;ilSl'Jffi : 
*ä" :: i#h f tgü,:'$ .'ff [y. t*t;"l;i::ä*k,,,,

Iines vere observed. in the eenter of the AB part of the spectnrm at gufficlently
hlgh r.f. levels to satumte the nonnal spectnrn. Only a slight broad.enLng was
observed. d.ue to the presence of the cross-rlng coupllngs. l{e exa.arlned. one eachof the toui typesl püosphine, phosphlne oxide] second.ary phosphine oxid.e, and.
phosphonlum sa1t. In atL cases, the separation of the d.oublq-quentum lines waswllhin 0.5 cps. of one-half of the sua of the Jpg(ortnol and Jrm(meta) values,
and. ühus one can conclud.e that they have the sarle'sign.'

lJe would. like to thank Dr. Griffin for send.ing us a preprtnt of his work.

Very tnrly yours,

t. l*/.t
. T. Neglla

llagnettc Resonance Group
Beeeareh Servtce Departnentct
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TELEPHONE: ROYAL 6022

Dr. B.L. Shapiro,
Editor, IIT.NMR,
Department of Chemistryt
Illinois Institute of Technology,
Chicago,
Illinois 60616.
U. S.A .

Dear Dr. Shapiro,

As ny subscription to
shortly, I trust this wil),
nine months.

gL.4 6.15 L n

THE UNIVERSITY OF' LIVERPOOL
DEPARTMENT OF ORGANIC CHEMISTRY

THE ROBERT ROBINSON LABORATORIES4
OXFORD STREET,

LIVERPOOL 7.

lSth August, 1964.

Cll.CF and CF.CF Coupllns Congtants.

your news letter ls due for renewal
keep me rrin the newsfr f or tlte next

Dr. Cavalli and I have just cornpleted an investigation
tnto CF.CH and CF.CF coupllngs in substituted ethanes.' Our
results can be summarised as follows. The average coupling
constants, (Oeflned as the coupling constant for equal populations
of the rotational isoners) in OH.CF and CF.CF fragnents obey a
sinilar electronegativity retationshi.p to the CII.CH coupling.
These are, from a-collection of the unambiguous values of these
couplings (see Table),

tX$ = 53'03 - 3'38 Ln

and

vhere L E is
of the four

-FFd.A,v

the sum of the electronegativities of the first atom
remaining substituents. The nean deviation of tlte

22 cep.sr The agreenentpoints is I.3 crprso over a range of-HF
'Avoft
exce
oft

e F-F
tional
e CF.

h
p
It

couplings is by no means as goodt
cases can be removed by taklng t

group equal to that of Cl (3.15).

although most of the
he electronegativitY

/ eont'.
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f-onsideratlon of these equations with the corresponding one
for Jffi , vi.s

-HIId,rv 14.5 - 0.80 2 E

shows that for a large nunber of highly electronegative
substltuents ALI the coupllngs decrease to__zergO (e.9. In the
case where äffiquals thtt for CFr.CFz.CO2H' Jf,+ equals O.O c.p.sr1
Jffi 1.5 cepe s. ano;f,$ 2.3 c.p.s. (carcurateäj and 1.5 c.prsr
(oüs"rved)). This lirnit cannot be reached in practice for those
coupllngs involving hydrogen due to its low electro,negativity. _ -

Uowäverl the polnt-here ia that the rrpeculialfy smallrr F-F coupllngs
are no nore than a consequence of the hlgh electronegativity of
fluorine combined with the relative ease of obtaining perfluoro-
bthanes. AIso, the similarlty between these couplings,-coupled
with the theoretical predictiogg that $s$ couplings are always
positive, suggests tträt both Jf'I' and Ji." approach zer-o for highly
älectronegative substituents, 6and do 'not change sign and thus
accidentally cancel.

The values of JOU can be used as a base to investigate the

temperature dependence of the coupling in an unsynmetrlc ethane,
as iOU will represent one limit (an upper or lower one depending

on whether the coupling is increasing or decreasing with tenperat$e)
to the J v tenperature curve, ttre other theoretical llnit being the
coupling in thä nost stable rotamer. It is of interest to consider
F-F'couflings in this light as it is known that in some compounds

-FF 2

Ji| ctranges with temperat"""ii" The molecule CFrBr.CFBrCl is an

ideal ease for this, äs bothY-couplings in the^ individual isomers
;;ä tlie high temperäture eouplinls aie known.s The mean of the
two CF.CF öouplings in the rotamers are 13.3, l!.0 and 20.8 c.p.S.1
and the rotamär witn the snallest eoupling is the nost stable.
Thus the high temperature averaged coupling should lncrease from
lg.3 c.p.s.-to, ^l infinite temleraturös, J^o,v (16.0 c.prs.). rn
fact the observed coupling (in CfCt, solutiol) decreases from
.1.3.95 c.p.so at 242oK to fs.zO c.p.ä. &t 371oK and in the Pufg
Iiquid tüe coupling again decreases from 14.11 c.p.s. to 13.36
c.p.s. at 466oli."

Irre attenpted to fit these results by lsing different_ signs
of the coupliig constants of the individual rotamers. 1lhis,
however, gave no reasonatrle answer. ThuS we are left with the
conclusion that the observed temperature dependence cannot be
accounted for by the change in the percentage of the rotamers
with temperature.

/ eont'
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An even more strlking example is CFrBr.CFBr" in whi*ch, from
the known coupling constants of the individual rotamers,- the
observed high temperature coupling will only change from 17.4 c.p.sr
at (zero) temperatures to 17.9 c.p.s. at infinite temperatures.
i.e. Over any practical range of tenperature the variation in the
coupllng due to the changing populations of the rotational isomers
will be less than the experirnental error of measurement ("t.0.1
C.poS.).

Thus it is clear that in CF.CF couplings, the relatively
small differences between the couplings in the individual isomers
and the relatively large changes in these couplings with'temperature
nay combine to produce a situation in which the temperature
dependence of the observed coupling ln an unsynmetric ethane is noj
primarily due to the changing populatiors:of the rotational isomers",

The situation with CH.CII couplings is the reverse of this.
Llere JI{t} uoes not change appreciably wittr temperature ancl the
differences between the couplings of the individual isomers are
much greater. hre suggest that CI{.CF couplings resemble C}I.CII
rather than CF.CF, though here the lack ef experimental evidence
(e.g. ln the temperature dependenee of .lf$) preclutles any
certainty on this.

and L. Oavalli, submi tted to IIol . Phys . ( too+) .
t

2

3

4

R.J, Abrahan

W.S. tsrey and

Il.A. Newmark

II.S. Gutowskv
3353 ( rgozl

R.c. Ramey, J.C.P.' 99, 844 (fot;f )

and C.H. Sederholm, J.C.P., 39, 313f (19ö3).

, G.G. llelford and P.B. Mcl"lahon, -JJ.P., 36,

5 S.L. l{anatt and I).D. Ellernan, &4:!j!., 84, 1305 ( rOOZ) .

Yours sincerely,

R. J. Abrahan.
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CH.CF and CF',CF Coupllng Constants in Various Compounds

( z-)

Compound -HF
'Av Compound -FFdAv

CII3.CII2 r

cHs . ctr,
c& .cFcr.cu2 cI
cs .crz .cILcl
cH' .cF' Br

cHs.cF2cl

(cr, .cn, )rHg

cF3 .clt
cF3 .cIIz .ClIo

fctr, . (u[ )01 z

cF3 .cHz .cF3

cF. .cH, tsr

cFs .cH2 cr

cF3 . CFII2

cF3.cHcr.cF3

cFs.cFsH

cF2cl.cII2Cl

itr', nr.cII, Br

cFo .cFz .cFz .cFI2I

cHz c lcll2 r
CII, Br. CH, F

cFa . (cF2 )5 .cFzH

cFs.cFIr.cFs
(cr, ), cn

25.2

20.8

18 .4

17 .7

I_5 .9

l5.o
15

12,7

10.5

10.4

9.1?

8.92

8 .41

7 .98

5.93

2.60

9.5

lo.6

13.5

17 .5

19.3

3

b.ö

7

( cr, cnu) . Hg

clrs crHz

(crs )e .crr
cFj .cFr.cF2 cl
(cFs ), :cF.cF': (cFg )a

(cpg ), .cFBr

CFs CFCIBT

(cfr ) r cF .clr: oIIF

(cF' )2cFct

cF3.cFcl2

cF3 .cF2 I
(cr, )rcr
cFs .cFz H

cFo.cFzcl

cF3 .cF2.co2H

cli .cF2 'cFz I
cF3 .cF2 .cFs

CF, Br.CF, Br

cF2 c1.cF2 cl
cFz r.cFz cl
cFs .cFH.CFs

l7

15 .3

L2.4

rl .8
9.O

8.7

7.8

7.6

6.4

b.o

4.6

4.O

2.8

1.6

1.48

o.8

o.7

7 ,25

4.63

8.2

11
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REHOVOTH . IS RA E L
P.(} B. 2ö ,'PHONE'951721-t

ISOTOPE DEPARTMENT

The

TH€ W€T4MANN INSTITLIT€ OF sCI€NC€

Auguot 20, I96h

) xrvr!. trlf r n'l
951721-7'1rc b o . 2'6.'r,n

o.l'xrrttNil nnbr

Prof. Bernard L. Shapiro
Deparbment of Chenietry
Illinois Instit'ute of Technology
Technology Center
Chicago 60616

Dear Barr1ru

OU nmn Specürurn of Methenol

In connection wlth a study of hydrogen bonding we heve eremlned

the specüra of dilute solutions of Olltabelled methanol ln a variety
of solvents. Methanol conüai.ning 8.6 aton % OL7 vlao prepared by the

1n
partlal hydrolysis of trLrnethyl phosphate in O^f-enriched water. The

Nl{R spectra flere obtained at room tenperature (Z3oC) on a Varian

D.P. 60 spectrometer operating at 8113 Mc. As is usual, ühe dsrivatlve
of the absorpüion mode was recorded. A 20 cps modulation frequenoy

was used, the urodulation field being kepü sna1l to avoid modulaüion

broadening as far as possLb1e. A snall caplllary tube contelning

Ou-"n.i"herl water rlas used as an e:rternal standard, Th" Ol?-spectrum

of meühanol appeared as doubLet of equal intensity (r+itn sone overlap)

due üo Ou-proton spin-spin coupling. Thls pagt,iat overlap is due to
the relatively snrall ratio Jf L (see Christ and Dlehl,

2!!, t?o (1963)). 0n the oüher hand the spectrum of D (prepared

from ) conslsts of a single line (wit,h abouü thesane line nidth).
coupling is expected to be onaller than OU-H one by a factor

of 6.5r so that the J/A raüio is srnaller by the sa.me facüor.

Prelfuninary

following table:

D^01?

oL7-n

o1? lu,n paraneters for methanol are glven in the
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SoLvenü

CH^OH
5

cH30D

Acebone

Benzene

cHcl^
J

cc14

S conc,
nole CII3OH

nole solv"

neat

neat

6.o5
' 7'2

L.3
8.0

u(r)
(pm)

37'.O

38"8

39.L

3l+.9

33.3

33,3

Spliüting
(cps ) ^ 

(3)
(cps)

60

68

55

hT

42

5h

(2)

76,O

?6,6
83.0

79,O

76.14

(f) Cnemical shifts are accurate üo nithln 3 I ppn.

(a) Spfittings are accurate to ulthin + 2 cps.

3) A is the peak to peak llne bd.dth.

Iü is apparent frm thle table that the chentrcal shlfb varles fram

solvenü üo solvent and also that there is an isotope effecü on the
chenical shifü. A similar effecü waa found for nater (tr0t? tna O'OU)

by Christ I "1 [Helv. ChiB. Acta ![, S65 (1961)].

The observed splitüings and llne widths also vary from solvenü

to solvent. We are now engaged in a more sSrstematic study of the
nature of these effects"

si-ncerely,

J Reuben

a ^^,^.-Q
D.
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NUCLEAR MAGNETIC

RESONANCE SPECIALTIES
INCORPORATED

lllo Grccaürg Rood

FED/ok
f,lnc.

New Kensrnglon, Po. Ared Code 412
337-7727

Sinca&eIy.,/

t/4,/'
lfu(ar.k E. DicksonvBxecutLve VLce President

August 26, L954

Dn. Sernard I,. Shaplro
Department of Chenistry
ILLlnols fnstitute of Teehnology
Chlcago, IJ.linols 5O6t6

Dear BarrXr:

In contLnuation of our studles on phosphonitrlle ring systems wlth
Dr. I. I. Seznan and. Mr, C. T. Ford of MeLl"on Institute (see MeJ.J-onnr 53,
31), we havq had occasion to obtain N.Ill.R. spectra of th::ee lsomers of '
?41{4(c5H5)afil(cH,)il+, phenyl-}l-di.rnethylaninotetraphosphonitrite. ?his
conpound,r of course, can exist in three cis-trans isomerlc forms. Thepositlon of the N-itlnethyL and phenyl groups had. been previousS-y estab-
llshed by chenical methods.

- The N.M.R. spectnrm (whlch was obtalned. on our A-60 as a ZVo soLution
1T qOCf:) of one of the lsomers proves to be nost J.nteresting (see Figuref) tn that J.t appeared. that three nettryl protonlc envlronments were
intlicatocl by three doublets in the spectrun, each doubLet correspond.ingt9 a.Ip11 of 10.5 cps. The fact that these doubl-ets did, Lndeeä repre"ent
three distlnct protonic environments couLd. not be ad.equate3.y proven until;
a phospho::trs d.ecouplin€ experiment was per:forned, and reveatäa- tlree sharp,
slngJ.ets (see Figure 2). The intensity of these singlets was in the
expected L:2r1 ratLo revealing that the isomer could. onLy have the
foJ.J.owlng conf iguration: 

4 /ü \./,t"$w, 
;:=::::l'

Further explanation of the chemical shtfts of these Lines, as well
as the conpLete stoqy on thLs problen, w111 appeat ln Inoreaniö Chenistryth1sfa].]..Id'ofee1,however,thisisaratherprett@
exanpS.e of d.ecoupling.

Thank you for your recent remLnder concerning our contribution tothe IITI{-M-R Newsletter. I trust this wll"L keep us in good. standtng for
a uhLLe.

NMR

SC'fNT'F'C APPAP.ATUS fifCTRON'C'NSTRUA{fNI AT ION RfSfÄRCH AND DEVELO|TÄENT
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BEIU TEUEPHoNE LneoRAToRIEs
rnconpöne.r:o

MURRAY HILL. NEw JERsEY
TELEPHoNE

AREA CooE 2O1
5 A 2 -3000 August 28, f964

. DR. BERNARD L. SHAPIRO
Department of Chemistry
fllinols Institute of Technology
Technology Center
Chieago, Illinois 6O6t6

Dear Barryr

r have induced Dean Douglass to contribute one of hisuseful ideas to save our rrr NMR subscription. other workin progress invol-ves new equipment design and constructionfor our rrrelaxation in the -rotating r"afiä"-ä"p""iä;;;".Additional setf-diffusion work is 6eing writtän up. Furtherrelaxation studies in the n-alkanes arä under way.

The Bloch decay fo]lowing a 90" pulse is a useful method ofobservlng a nuclear resonance. it is the Fourier transformof the steady state resonance shape. when the steadv statespectrum consj-sts of two chemicaliy shifted tinäs (Ä"a-n)--
whose widths are smarl compared witn their separation theBloch decay is an oscillating function thaL oscillates aNtne frequency characteristlc-of the resonance separati_on.The envelope decays with a time proportional to the ""-clprocal of the individual line wiOifrs.

Let the lines A & B have different T1 rs, Tta & Ttg. Inte apply
a_18o" pulse at times.r before the 90" pulse and observe theBloch decay. (wu assume Tra & TrB >> eioch decay. This is
usually so in^lioulds,as the Broch decay is usually magnetcontrol-Ied,-1.0-! sec. ). If r = Trg/!n7", then the Ä magnetLza_
tion is zero when_ the 90" pulse 1s applied (and substantiallyzero during the_B1och decay perlod to-rorror,ir.) and no oscilla-tion is observed in the decay. similarly wrren r : ,lr7i;z--
there will be no oscillation.
The procedure for a resonance composed of two rinesr and look for the Bloch decays without oscillation.determlned lead directly to tfre Tffiffiual Tlr,

Th" advantage of the method is that T., ts that lie quite cl-oseto one another can be distinguished aäd,*uasured accurately.For exampte, in acetic acid at 23"c rr(methrl) - l.ie5 suäand Tr(acld) : I.ILZ sec. - -l

is to vary
Trs thus
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Dr. Bernard L. Shaplro 2

lirlhen the A and B l-ines diff er in intensity the T., 's can
be unambiguously assigned from the Bloch decay 'lntensitles.

The method can be generalized to a larger number of spins
but the analysls becomes more involved, A wave analyzer
has obvlous appllcatlons here.

Spin coupling can complicate the anaLysis.

S j-ncerely yours,

DAVID W. MeCALL
MH- 1123-DI^IM-MC
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NATIONAL IIISTITUTES OA EEALTE
Tcl: 656.4üI)

whl
(r)

lrofessor B.L. Shaplro
Departnent of Chenistry
Illlnols Instltute of iechnology
Chicago, Illlnois
Dear Dr. Shaplro:

DEPARTMENT OF HEALTH, EDUCATION, AND WELF'ARE
PUBLIC HEALTH SERVICE BETHESDA 14, MD.

August 24; 1964

, 0

ls that of the free phenolic group. This questlon was settled whenit was found that the aromatlc prot on resonance frequencles of aphenol are affected ln a characterl stlc nanner by converslon tothe anlon. The,s pectra of ten alkyI- and alkoxyl-substltu ted phenolsand thelr corresponding sodlum sal ts in dlnethyl sulfoxldesolutlon were measured (no need to use the deuterated solvent).The upfletd sht fts resulting frorn converslon to the anlon fellwlthln dlscrete ranges f,or the dlf ferent protons: ortho, O.42-O"59 imeta, 0.10-0,30; and Dara, 0.71 to 0.79 p.p.m. Amaryllislneproved to possess an ortho proton.

Recently our raboratory faced the probtem of deterrniningch of the oxygen atoms on the aronatic ring oi Ämaryrrisine
r.0CII3

cIt
CFia
nt

Yours very truly,

R .Hl

, 0 r I

ugl. varlouis_ly substituted phenols dri not conforn to thlsgenerallzatl'on. 
.H9lev9rr,eight p-tryOroxy"räiopn"oones andvlnylogues showed tte foilorying ötraracteristrc'sii;;;; ;;thr,0.60-0.84 and me!gr o.zz-0.4i ö.p.". Evrd;;;iy-ttre method canbe.used to taeFrFli th;-p;;;;nliemarnrng on tire rrng of manypoly-substltuted phenols lf sultable nrodöli-,rn=uu studled.

Section on Chemlstry
Natlonal Heart Instltute

National canccr Institutc National Hest Institute National lnstitute of Allergy and Inlcctious Discascs l.ietional Iastitutc of Anhritis ud Mctabolic Dioerscs
National Institute of Dintal Resisrch Nrtion&l Institutc of Meotal Hcalth- . "N"tion"l 

Inetitute ol Ncurological Dieoascs rnd Blindrceo Thc Clinicel Cintcr
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h. B. L. Shaplro
Department of Chemistry
IlJ.inols Tnstitute of Technology
Techno3-og; Center
Chicago, IJ.J.inols 6o6t6

Dear Sir

['Jewou]d. liketorecei-vethe r.r.T. -N -M-R -Newsl-etter. ]fe
present some data for substituted" crotonolactones which d.emonstrates

the electronic effect of electronegative substituents on allyltc'and.

vincinal eoupling

The two /-protons in both crotonolactone and. f -bromoerotono-

lactone have C-H bond.s of essentialty equal and. fixed" orientation with

respect to the plane of the double bond.. Theref'ore, the smaller allylic
coupling constant i." 

P-bromocrotonolaetone results from a d.isturbance

in the 'i/ -electron system by the bromine atom. fhe vincinal protons of

a( -bromocrotonol-actone couple more effectively than the comespond.ing

protons of crotonolactone,

The chemical shifts for Lhe <rf and /protons are given in ;ßvalues

in p.p.m. from tetramethylsilane and. the eoupling constants (J) are in

c.p.s. (:-) Crotonolactone (from Dt. Danrqr L. Stephenson).:o<, 6,05;

p , 7.65;Y, \,BB; Jr, 5.9t J<v 2.25; tp,6 t.T.
(z) oc-Bromoerotono]-actone (from Dn. yoshiteru llata) z f , 7.65t [, 1+.87t

J p,v 2.o.

ß) P -Bromocrotonolaetone: oC , 635; t, l+.BB; J I -a-,", f , y\, 4,y ".r.
Dr. M, G. Ettlingerts suggestl.ons and. d.iscussions were heJ-pfuJ-.

Sincerely yours,

-/^-,9 w-l*
Tom J. Mabry
Asslstant Professor

Department of Botany
University of Texas
,Austin, Texas 78712
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INSTITUT DE CHIMIE DES SUBSTANCES NATURELLES
c I F-SU R'YVETT E (s.'&-o.)
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J indiqu6s r dans des brornod6cal ones

lJortlwell et F|tj zon :

Cher Barry,
Nous avons mesurö les
obligemment fournies

couplafqeri 4

Dar les Prs.

H
CH3

r
clt]

4-'J = Iro-lr3 cps

Un ül6noire d6taill6 naraitra au llirlletin de

Veuillez cr6c!iter cette c1lltri6u{irln ä J.I.ill
Cordia I ement,

erre LaszIo

{_

\"
H

H

Br
Br

lir Soci ätö Chirnique.

U/--\ , 
,,1,%

J s1"s:ny I . hlusher
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THE UNIVERSITY trF WESTERN trNTARItr
UNIVERSITY trtrLLEEiE

trF ARTS AND StrIENtrE

DEPARTMENT OF CHEMISTRY LoNDoN, CANADA

September 3, 1964"

Dr. B. L. Shapiro,
Dept. of Chenistry,
fllinois Institute of Technology,
Technology Center,
Chicago, If]., 60616, U.S.A.

Dear Barry, vin'l cf3 Stieldinss of Some Substituted, Stvrenes

Judging from the number of comments in the No. 7l Newsletter, f am only one

of severaf who are unable to keep track of time and so require your rerninder for payment
of my subscription to f .f .T. N.M.R.

One feature observed- in our survey of carbonyl compounds (reference to which
has been made in No. rs 63 and. 67) is the apparent l-ack of sensitivity of carbonyf carbon
shield-ings to ryf11- and oara-substituents in, for example, acetophenones, benzoates and
benzald.ehydes. This result may be due to the fact that the carbonyl carbon nucleus
is not at a ternlinal position in the resonance system so that there are no pronounced,
el-ectron density changes with d,ifferent polar substituents. As one possible test of
this naive interpretation, a series of substituted styrenes has been examined to deternine
the effects of polar substituents at the vinyl carbons. One would expect the resonance
position of the p-carbon nucleus to be dependent on the nature of a meta- or !4-substit-
uent if our present view is not totally incorrect. Ttre series included the following
substituents: meta- methyl, chloro, bromo and nitro; pgg- methyl, metho>qrl-, NrN-dimethyl-
amino, chloro, bromo, and nitro. The observed shield-ings for the vinyl carbon nuclei
are plotted E. the Hammett sigma parameter in one of the figures enclosed. It is clear
that the F-C-shielding is d,ependent on the polarity of the substituent and in the expected
direction whi]e the shield.ing of the a-C nucl-eus exhibits approximately the same behavior
as the carbonyl carbon in substituted- acetophenones. ft is interesting that the scatter
is greater for the 4glg-derivatives in the fatter cases. To deternrine the chemical shifts
with any certainty for most of these cases we found it necessary to make extensive use
of proton spin-d.ecoupling since the vinyt absorption appears in the same region as that of
the aromatic nuclei. One examp1e of the sort of spectrum obtained is shown in the other
figure encl-osed and the assignments are indicated. Ttre l-ower spectrun is nrn after first
deierrnining the appropriate decoupler frequency for each muftiplet separately and then
changing the decoüpling frequency whil-e sweeping through the CrJ spectrum._ The NMR

Speciafties, hc. SpeÖ decoupfing unit was used for these experiments. (The sweep rates
aie slightly d"ifferent for thä two spectra illustrated.)

e
J. B. Stothers
Associate Professor

vlJBS

Sincerely,
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tL
Perkln-Elmer N[{R; Aqfeous referenclngi Plea for compoundsf

I have been operating a Perkln-Elmer 5O Mcs. proton MR instru-
ment f or 10 months rrow o Thls has a bullt-ln zao/ 4oo cr)s ' cal i-
bratlng oscillator controlled by a 4 Kcs. cryetal. $re coulÖ not
und.erstand wlqr vüe were gettlng chemlcal shlfts some b/" tn error
although the crystal wae spot o[r untl1 the P-E servlce englneer
found. the oscl]lator clrcuit to be free nrnnlng and lts nomlnal
400 ops. was reallY t9e eps.

I have lnvestigateö the system resor_clnol-water anö was there*
fore lnteresteö 1n tne letter -of p.S.Hand1 d.escrlbing h1s slmllar
system. We too, experimenteö wlth d.ioxan as tnternal standard, anö
flnd that with lncreasing resorcinol concentr'ation the d"ioxan l1ne
d.oes lndeed, move upfleld. But Hand. apparently maÖe no allowance
for bulk Ölamegnetic susceptibllity eliects. and we have?ri, Yfe
then find that the d.loxan moves upfield. and. the nwatern peak d.own-
fleLd. The resulte are shown in the aecomp&nylng figure+.

In connectlon wlth our hlgh-resolutlon work, we have a com-
pound whleh we belleve may be

'
has anybody

any speetra or compound,s they would. be wllllng to 1et us have, to
help ln ldentifylng the proposeö l-acy1 oxytetrahyd.rofuran end?

1. HAND Newsletter No.59
2, ZII\iü/IERMAN and. FOSTXR J.Phys.Chem., 6L 282(1957)
t . FRXI and BERIüSTEIN J . Chem.Phys . r Z L89L( 19 62 )
4. LAUTERBUR Newsletter No.47

+..o(q;.c

//^A Colworth House
SHARI]BROOK
BEDFORD
ENGIAND
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THE OHIO STATE UNIVERSITY
DEPARTMENT OF CHEMISTRY

88 WEST I6TH AVENUE

coLUMBUS, OHIO 432t0

Septenrber 1, L96)+

Dr. 3. L. Shapiro
Department of Chemistry
Tllinois Institute of Techno1ory
Chicago, Itlinois 606L6

IIR-60 Sources of Instability and Mul-tipte R. F. Unit Switching

Dear Sarry:

lüe have.had instability problems in the m-60. We hope that this
communication vill be of use to other people wi'bh similar problems.
Although each of the foll-owing deficiencies could have caused. the in-
stability alone, instability generally comes from several sources act-
ing in concert in a complicated. way.

Magnet Power Suppty (v-efoon)
( f) The cathode-filament buss bars were corroded." lüe removed all

connections and cleaned. them with steel wool.
(Z) Three of the grid caps on the lO4 TLts !,rere internally broken.
(:) On one of the BT2 Ars, the plate stud was pulled loose from

the glass envelope.
(4) The plate lead connection to the cooling fins of the ,04 TLrs

were badly corroded.
(i) The lO4 TLts were old andTriere cond,ucting r:nequally. - Replaced

the whole set.
(6) The Power Supply ffas generally dirty. tr'Ie cleaned it up.

Super Stabilizer (v-lSo6)
(r) Salance O;rerate switch was taken apart and. cleaned r,iith emery

paper.
(e) A1l coper-to-coppercontacts in the 5 ohm insert 'were also

cfeaned the sane way, including the leads to the stabilizer coils.
3) The leads into the socket of the light bufb were making bad

connection. The wires were restripped, d.oubled" and then replaced in
the socket;

(4) Courpletely realigned the optieal system.

Slow S'weep Unit (V-Yof)
(f) A very conmon trouble here was rmsoldered. eonnections on the

resistor board. l{e sofdered. the rivets to the J-ugs on the battery
holders.

(Z) The switches were all cleaned.
(r) nemoved the Jones plug and soldered. the leads to each other

directly.
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Dr. B. L. Shapiro
September I, L96+
Paoa 2

(4) Soldered the crirrped lugs on the 2.T voLL battery.

Probe (v-t+Sl:,a)
Took the probe apart and cleaned each piece with CCIa.
Insured the transmitter coil was firnly attached to the Fara-

)
)

I
a

The final considerations for instability are the temperature con'
trol of air and magnet water. hie use a diffused air system to hold the
room temperatr.:re^tä foC. and. the water system shoul-d. hold the magnet
temperature to loC. above room temp. and control to loC. with distilted
vater.

day Shield.
3) Glued. all corrponents into position with Duco cement so-there

woul-d be no movement.
(4) Checked insert for cracks.

We have both Hydrogen (60 mc.) and Boron (tg.l mc.) n. F. Units.
lrie found. it time consuming and troubl-esome to switch all the cabling
and to tr.rrn the system on and. off tuhenever ille wanted to change fre-
quencies. Therefö"e, we have a switching system which will r,rork with
any number of R. F. Units although ve only have tr^ro.

Our system rras a DP-60 but it was decided that ire were not going
to rrrn tr{ide Line spectra so atl- of these conponents vJ'ere removed. We

also removed. al-l the cabllng in the console and recabled. using a dif-
ferent Seleetor Panel. We mounted- the Boron R. F. Unit in the console
in the right hand tabte top, A Probe holderwas built and attached to
the right of the console and holds the Probe (already connected. to the
R. F. Unit) not in use. We removed the Selector Panef that was origi-
nally used.

We do all the change over between frequencies by just putting the
new Probe in the field changing to the correct sweep cable, and by
switching the knobs on the Selector Panel to their correct positions,
see enclosed schematie, 5on- /ttAtrA-h^-.

To those interested in this system, be sure you have non-short-
ing switehes able to handle the respective currents.

For any further questions please contact us directly.

P31 and. Li7: We now obtain NMR spectra for both of these iso-
topes using the 811 probe, L).i mc.t Li7 comes at 11.66, PsL at
11. 2 K.G. respectively.

,, Yours sincerelY,

Q'.a
Gideon Fraenkel
Assistant Professor of Chenistry

aa urd.,L{{ (''} l/1,u2\t
Hovard C. Meyer '/
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'.'6[i csNr, $ep-t_ember 9th 1964.
t Plctccuetrccl,Z2 Tel. 25.26.02

cye lopentad.iene- e

!t'AOR,.f,TORIVll[
voor

onor!IrgcgE cEEMIE

Dir.: Prof. Dr. F. GOVÄERT

Dr. B. L. SHAPIA0,
Ilepartment of Chemistry,
fllinois Institute of Technologyr
Technology Center,

CHICAGO, Illinois 6CI616.

Concerning : Differentiation of proton signals by (enolic) tau-tomerism. .

Dear Dr. Shapiro,

Se have elucicLated. at these laboratories tbe structure of someisoneric humulinic acids (isomers A, BIr C, D4 which are cLeriyecl from
1l^:_1:g:aclation of trhumuloner, one 6r tü" main constituents of hops(humulus lupulus). One of thÄse, HAD (I), is especially interesting
Titl Tespect to its Pol[.R. spectrum. Äs it is eitremofy airricult toisolate it as.suche the most-data vere obtained. through its methyl cLe-rivative which has structure II. Its enolization shoüld. be rathär

1I
OH

H-o
exocyclic as i ustrated, since it is knorn that

OH o%
ao

Ocl'!3
o
I

..H

sys
tur
cor

I Io, IIb
t'ems are in general very unstable. We observe in the P.M.fi,. struc-
respogding to.one proton, the arlylic coupling being J3 = Lt5 tc/s (Fig. Ia). This must be attributed to two d.ifferent tautome-
structures as illustrated. (IIa antl IIb). With an upfielcL irraclia-

n at + 23L c/s the triplets become singiets.
The enolic resonance peak at 5 = 1l 13 points to a rather st,rong

hyclrogen bridge. Iet we shäuld not expect any resonance-stabilizationlthe latter demancting the enolic ctouble bond. tä become end.ocyclically.
Furthermore this_ peak, although possessing a broad. line widthr is singlein contrast to the cl.oublets of tiiptets. From this we can concludbthat the rate of proton exchange i: faster than the rate of rotation
arouncl the exocyclic (double) bond.

Ife have ad.tlecl two lrops of trifluoro acetic acicl to the IO 1'oCCI4 solution. Some broacLening of the tvo triplets is observed., änd
oTly by acltling more trifluoroacetic acid. the päaks collapse intö onesinglet (fig. Ib).

We hoped. also to obtain some more information in running the
spectrum in DMSO (<timetnylsulfoxid.e)''for vbich it is known th;t pro-tonic exchangefor alcohols is moxe clifficutrt3. To our surprise how_

. .../...

orI
ric
tio
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aaa /o..

ever the enolic peak has shiftetl upfieltl antl is very broacl, and.at the
same time, the olefinic protons are not ilifferentiatecl anymore (fig.
Ic). The DMS0 meclium thus seems to increase the rate of rotat'ion
arountl the ring acyl bonclr or seems to lessen its clouble boncl character.

If any of the readers coulcl give us any informations about this
peculiar behaviourr of, shoulcl have observecl analogous &normal solvent
effects we shoultl appreciate information.

f . F. Alclerwe ire lclt U,. Anteunis,
Associated. Profe ssor e

I) F.ÄIclerweiretalt, M.Anteunisl BuIl.Soc.Chim.Belg., Q, 285 (fg6+).
Z) !l.Anteunis, M.Bracke, F.AlilerweireIOt & M: Yerzele; Bull.Soc.Chim.

Belg.l in press.
3) 0.Cüapman, R.King; J.An"Chem.Soco, 99, L2r6 (t90+).

* :t'-
/

C CI,I
L+

t I g .1a J= 1.50

Ho_

1b 1c

DM SO

surface 2
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UNiveRSITY oF Sours Fi-oRron
TAMPA, FLORIDA ]3620

AREACODE 8ll:988-4131

September 9, 1964

Dr. Bernard L. Shapiro
Department of Chernistry
Illi:nois Institute of Technology
Chicago, Illinois 60616

Dear Barry:

The factor ot.3lt6 in the expression for ntt""r, which I reported in
IIT NMR Letter No. 71, p. 20, shouldbe replacedby 3/8. The treat-
ment is, however, semi-empirical in that similar eqns. were used to

estimate the exchange integral parameters, K(C., Y3) frorn other types

of coupling constant data. The recalculated results, in which the

rninima in Fig. 1 and the maxima in Fig. 2 are increased by about

0.2 cps, will be reported in J. Chem. Phys.

For what it rnay be worth, use of the sarrle equation and exchange

integral parameters, yield" utt"", = 0 to *0. 4 cps for proton coupling

over five saturated bonds. The maximum value corresponds to the

completely staggered conformation.

Sincerely yours,

,v/z
Michael Barfield
Assistant Professor, Chemistry

MB:af
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NATIONAL BUREAU OF STANDARDS

wAsHTNGTON, o.c. 20234

U.S. DEPARTMENT OF COMMERCE

NATIONAL BUREAU OF STANDARDS

9 September L964

t* -/

IN YOUR REPLY

REFER IfO FILE N().
313 .01

ecLra of HBF

Professor B. L. ShaPiro
* Department of ChemistrY' Illinois Institute of Technology

Technology Center
Chicago, ILlinois 6061-6

1t, 19r I

Dear Professor ShaPiro:

We submlt the following, and request that Dr. Farrarrs name be

added to the nailing list to receive the ITI Nl'lR Newsletter.

!,Ie have obtained high resolutlon boron, fluorine, and Prot.on n.m.r'
speetra, over a 9Oo temperature range, for the recently repoitedl compound

difluoroborane (HBF2). The n.m"r. parameters for this compound are of
considerable intere]t, inasmuch ae it is a member of a very smal1 class
of compounds containing hydrogen bonded Eo a three-coordinate boron atom,
and thl only such derivative containing both hydrogen and fluorine.

The specrra lirere recorded aL 60.0 (1n), and 56.4 (tnt), and L9.25
(t'S) MHz with a Varian HR-60 SpecLromeuer modified for low-temperature
work. Measurements \^rere made over the temperature range 140" to 230oK for
four different sampLes containing difluoroborane and varying amounts of
boron trifluoride and diborane. Representaüive spectra are shown in the
figures. Sample comP ositisns and chemical shifts are given in Table I.

Table I
Sample Composition and ChemicaL Shifts

% rrBFz % BF3 % B2H6 ö IIa ö rbSample

75
50
95
10

"sttlf t in p .p .m.
bShlf t in p .p .m.

samples.
cln thls sample the BF

BF, and IIBFT concent,r
resonance.

resonance spectrum ldas a 4-line muLtiplet.
tions were estimated from the heights of the

-61.5
-62.3
-59.6
-62.8c

I
2
3
4

20
50

5
90

5

1

I

-0.12

Bbö

1 1.7
12.0

from cent.er of terminal hydrogen quartet in diborane.

from BFr. lhe BF, resonance !t7as a sl-ngLe line in alL

3a
Tb;

The proton chemical shift is only slightly different from that'
of the terminal protons in diborane. the fl-uorlne chemical shift, though
somewhat dependen; upon sample composition, iq ln the region of shlfts
observed in halo-z and al-kylboron difluorides-.
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Professor B. L. Shapiro - 2 - 9 September 1964

As indicat.ed in ühe figures, the spectra obtaLned at, the higher
temperatures are clearly consist,ent ltrith the monomeric structure of the
compoundl. ltre foll-owing vaLues were obtained for the spin coupling
constanls: JHF = 108 t 1., Jfbg = 2l-L t 1,_J1lgF - 84 + l-Hz. All coupLing
constants are averages taken ftöur at least, fiftään spectra. Jnf is constant
within experimental" error throughout the entire temPerature range.-J11*r,
and Jr1-- have the values given above in the temPerature range 230oK ;;
to aUäüt"165"K. Bel-or' 165'K the muLtiplet structure arising from the ^'BH
of lIBF coupling begins to collapse, owing to Lhe interaction of rapldly j

fluctgating elec.tric field gradients with the electric quadrupole moment of
boron4. The spin coupling constants were all independent of sample
compositlon.

Ihe value of 2L1 Hz for Jllor, --the largest yet observed for a

boron-hydrogen coupling constant--tti of some interest in connection with
the possibility that Jllo' mäY be related to the boron hybridization.
The i11o' values for toäifofour-coordinate boron eompounds range from B0 Hz

in nffi-üff to 100 Hz in some borane complexes. For compounds containing
hydro[en bonded to three-coordinate boron, typical values are ca. 135 Hz

(in Uärazoles) ro 141 Hz (in Un[Ocn312). It is interesting to note that
the analogous CdI coupling consLant in the isoelectronic FCHO is alsorrhighrl
as are CII coupling constants in a number of fluorj-nated derivatives.

Preprints of an articLe prepared for publication are available.

t_

2

3

4

T. D. Coyle
T. D. Coyle
T. D. Coyle
3103 ( 1-961)
J. Bacon, R

J. J.
and F.
s. L.

References
Ritter, and T. C. Farrar, Proc.Chem.Soc., 2s (Le64).
G. A. Stone, J.Chern.Phys. , 32 t892 (re60).
Stafford, and F. G. A. Stone, J .Chern.Soc . 83 ,

J. Gillespie, and J. I'1. Quail, Can.J.Chem., 9, 3063 (1963).

Sinc.erely youra,

)' tt ..'r.',,..
./,,.,.. |..i',.l t / !,i t .ri' t

Thomas C. Farrar
Inorganic Chemistry Section

Z'*,n^A)
Thomas D. Coyle, ef
Inorganic Chenistry Section
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UNIVERSITE DE STRASBOURG

Focult6 des Sciences

INSTITUT DE CHIMIE
2, rve Gethe

Täl6phone : 3 5 . 4 3 . 0 0
.Bolte portole 296

Professor G.0UBISS0ll

th
SIRASEOURG, le SePtenber 1f 1964.

Dr. B.f,.SiiAPIR0
Departnent of Chernistry
Illinois fnstitute of Technologv
clrrcAc0 60616

IiMII 4e c16riv6s cyclolanostan ] que s

Cher Dr. [jhaniro,

itrous polrrsuivons lfutilisa,tion s..,,st6ra,tioue de
1a RvN dans l- | 6tude de polrrterpönes. Gräce ä 1a rörluctron
sensible cles quantit6s d.e nati<]re n6cessaires avec les nicro-
ce1lu1es, nous avons pu en narticulier identifier une s6rie
6tendue Ce triterpöne s d- r ori gine d iverse , c1 ont certain s dans
1es cultures de tissus v6q6taux ( "p1ant ti s sue cul-tures l' ) .

Ce dernier tra,vail est en cours de publication d.ans Cornnt.Rencl ,

Ac.Sg., sor.ls forrre 11 c notes 1rt\ves
A nlusieurs occa.sions, nous avcns ainsi cornarä

cLes d6riv6s du p:19 cyclo lanostane I , at 1e s d6riv6s nono
rnäth.r1äs en 4 corresFondants 2

S

t9

R

Dans tous les cas, l-e systäme AB clu n6thy1öne cyclopropanique
c-14 est bien visible, eomme cera est connu depuis longtemns.
llous voud.ricns sipnaler que 1a position de ce systöme ABrmais
pas le couplage JRn , d.6pend. de 1a substitution en C-[, d.f une
manidre trös nette et q.ui nous a 6ta trds utile sur le plan

R

24

5
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diagnostic ( Ta.bl-eau I ) . Cette remarque prend tout
son sens sr lf on observe Q.uer dans 1a famille en questton,
les ehaines tatäraIes variöes, plus ou moins alcoy16es,
rendent dj-f f icile L t attribution süre d"e tous Ies groupes

rn6thyls s .

T I ^ ^.l espöre que notre pro.chaine contribution
nr6sentera un caractöre plus fond.anental.

3ien cordialement (?* ,;->'Xtt
Tableau f ( Analyse exacte t1u systäme Aif )

Cyc1e A Siqnaux :

(cpu ä partir du:
Tt,{s. 6o t4c) :

A

( nr,* )

J
AR

(cns)

ts

,, 9, 20t 2I+ . Or11 . O136 l+
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Group I

P. O, Box 5247
Rer,rrcn, N. C. 27607

Septenrber 5, 196l+

Dr. Bernard L. Shapi-ro
Technology Center
Department of Chenr-istry
Illinois Institute of Technology
Chicago, Il-linois 6O6L6

Dear Dr. Shapiro,

Dr. lil. s. Brey, Jr. (university of Florid,a) and r have l-ooked
at a nurnber of trifluorovinyl compounds of lhe lype F F_ c:cF__y and
have found that the chernlcal shlfts of F, and the couflt9ng cänsLants,
Jrn, depend upon the conjugati-ng abilityoof lhe substituent, L The
däfa obt,ained on a representative number of the compounds siudied are
listed below.

FFa,\n n/ x
-/t'---.rb 't

-(mre)
-(cHz)
-(CHä)
-c1
_H

Group II

-OCF?
-ocr{2cE3

Group III

^Ri-z"'
r,CF=tF.,

;si(c1i) 3

enricaf Shifts of F from ,C00H,ppm J..cDS
-du-

3o
.E
aa

87.5
101.6

6.6
28.1+

30.l+
7r.6
57 .5

zo o

l+

t_

ö4
9I
a2

lö
87

ö
l+

5

3o

)+o

46

öu
6

-c0F
-CN
-SCF
-si(
-cF3

o.6
)./,
6.9

11.3
19.0

lur)3
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Dr. Bernard L. Shapiro September l, Lg6l+

Each of the compound.s of Group r has a substituent that wouldnot be e:cpected to enter into conjügation w-ith the trifluorovinyrgroup. The two compowtds in Group If have a substi-tuent which coul_denter into conjugation by contributing electrons to the trifluorovinylgroup. The chemical shift val-ues for F. in these compounds are l_o
Lo 23 ppm higher than the values for lhö compor.rrds in Group r. Eachof the compounds of Group rrr has a substituent which coutä enterinto conjugation by withdraw-ing electrons from the trifl_uorovinylgroup. The chernical- shift val-ues for F. in the compounds of Group IIIare 7 Lo 37 ppm ]ower than those of Groüp r, and 2r- to 53 ppm rowerthan those of Group II.

The above proposal that the different substituents in Group IIIare capable of withdrawing electrons from t,he trifluorovinyl group
can be rationalized as for-rows: (r) the abitity of sulfui, iodine
and siriconl to withdraw ry etrectrons from an unsaturat,ed system to
which they are bonded by utilizing vacant d orbitrr", iä) "ihe abilityof the highly electronegative group, -CF" to pari,j-cipate-in double
bond-no bond resonancez and (3) 1,J conjugation :_n örr<r'coF3 and
CF2:CFCN

The val-ues for J.6 also fol-low the order Group II ) Group I )
Group III.

Dr. George H. wahl, Jr., Dr. carr L. Bungardner and r haverecently joined the chenistry Department at Norlh carol_ina state
and are looking forward to doing research on a new HA-l_oo spectrome_ter. we real-ize that participation i_s the pri-me requiremerri fo"
receivj-ng the rrr NMR Newsletter, so r am s-nding lhi-s contributi_on
and I hope it wil_l_ be of some interest to the readers.

Sincerely,

(.' I un./,,u . '-/ /irar,'1r,,,{'-
Charl-es G. Morel-and
Assi-stant Professor

CGM: jw

References:

(1) R. T. Hobgood, J. H. Goldstein, and G. S. Reddy, J. Chem.
Phys. fi, 2038 (Lg6r) .

(2) J. Hine, J. Org. Chem. ü., 32 (L96,
(3) ]d. S. Brey, Jr,, and K. C. Ramey, J. Chem. phys. fl, g!{ (L96r.

2
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P u n D U E U N I V E R S ITY
DEPARTMENT OF CHEMISTRY

LAFAYETTE, INDIANA 47 907

Septenber 1l+, L96l+

Dr'. B. L. Sheplro
De;rartment of Chemistry
IlLirrois f ,stitute of Technolog,r
Technolopy Center
Chi.cago 16, Tl-lj-nols

Dear ?arry:

A recent article by F. Takahashi and lV. Li (J. Phys. Chem. 68,
2It6 (fgel) rai.ses the question whethe the change 1n chemieal
shift caused by formation of a hy<Lrogen bond. d.oes or does not vary
vlth the temperatr-re.

As a natter of fact, we have had. this question und-er investi-
f:ation for some time and. !ir. Richard C. Relter has just prod.uced. a
i4l. D. thesj-s concerned. prlmarily with thls point. \^Ie flnd. that the
proton shift ln a typleal', hyd-rogen-bonded- species, represented. as
O-T:l----Ot, should. ehange raith the temperature even if lt is assumed
that the hyd-rogen bond. never trreaks. Thls is a result of the
variatton of the chemical shif't with the degree of exeitatlon of the
1ow-frequency, hyclrogen-bond. stretchi-ng, vlbrational mode. Thts
mode is alnost certainly sufficiently anhannonlc to lead. to pronounced
ehange in the effeetive H---01 d.istanee rrith lncreasing exeitatton,
and" the cheml-eal shif'b is very sensitive to sueh changes.

'l.ie are just submitting a preliminary eommunlcation of these
results to the Journal of Chenical Hrysics and. expeet to have a
fev preprints for read.ers of the ltlensletter who. might vant them,
fhe tltle might as well serve also as a title for the epLstle: "Tenp-
erature--Depend.ence of Ctremlcal Shifts of Protons ln äyclrogen Bonils. "

\,,lith best regards.

Sincerely,

'.\ t .\:&,..
5

NM:Jj

lüorbert Muller
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Proton Magnetic Resonance Spectrurn of N-MethyI Methylenknlne'r

D. tr.. KOSTER AND A. DANTI

Departrnent of Chernistry, Texas A&M University

College Station, Texas

AND

J, HINZE AI{D R, r'. cuRL, JR'

Departrnent of ChernistrY, Rice Universlty

Houston, Texas

Pure liquid. sarnples of the sirnple but rather reactive specles

CHr-N=CH, were studied at -55o C to obtain the NMR constants of the

rnolecule and to compare them with those of other rnore stable CH' =N=
L-Z z

systerns previously studied .

The cornpound was prepared with the sarne equiprnent and by

the same proced.ure described. by Sastry and CurI3. The high purity

that was attained. (as evid.enced by the NMR spectrurn) was aided by

the fact that nurnerous preparations ha<i been rnade before for the

rnicrowave stud.ies3, Spectra were ob;ained. with the Varian Model

A-60 spectrorneter equipped with a variable ternperature probe. It

was found. that polyrneri zationproceed's very slowly even at -55o C,

but ltwas not possible to obtain a lower probe ternperature at the

time of the studies. A nurnber of spectra of a fresh sarnple could

easily be obtained. at -55oC before srnall particles of polymer floatlng

arou:ad. in the liquid. began to d.ecrease the resolutlon or before polyrner

peaks appeared.. A sudd.en exotherrnic and cornplete polyrnerization
4

occurs at about -35oC^.

Figure 1 shows the fairly good. resolutlon that was achieved in

spite of quad.rupolar effects frorn the nitrogen nucleus, As in previous

studies of related. systernsl'2, ,hu resonances of the gerninal proton

that occur at higher field (6=6' 9s) are especially broadened and in this

case the methyl resonance is also notlceably broadened. Although the



-z-7246

usual constants caD. be obtained qulte well from a first-order interpre-
tation of an ABX3 case, the values were refined by itorating to ä coo-
verged. solutlon with the cornputer program of Reilly and Swalens,

tr'ollowing the d.esignation in Fig, I and previous asslgnment "''',
the chemical. shifts ln ppm frorn TMS as zero are X=3.20, 8=6.95,
and A=7, 24i t}.e coupling constants are JOU(gern) =L6,3? and

JAftJU*=1.57 cps. The broader resonances of the B or trans proton

would. ind.icate that the coupling of I4N with B is several tirnes greater
than that with A or X.

The results obtained agree quite well with studies of similar
systerns. tr-or exarnple, the gerninal coupllngs lJlFr"(gem) for the

neat liquids of CHr=N-C(CH3)3 and C,Hr=N-C(CHIZCHZC(CHg)I were

found to be 16,52 and 16,97 cps respectively^'". The large value

of the gerninal coupling constant is in agreerrrent with previous *orkl'2'6
and wlth recent theoretical stud.ies of Bothner-By and PopleT.

vrThese studies were supported by grants to both Universities
frorn Tlee Robert A. Welch Foundation of llouston, Texas,

tt. 
". 

Shapiro, S. J, Ebersole, G. J, Karabatsos, F. M. Yanel

and S. L. Manatt, J, Arn. Chem. Soc, 85, 4041 (i963). Attention is

also called to the many references cited therein and they will not be

repeated here.
?8. L. Shapiro, S. J, Ebersole, and R. Il4. Kopchik, J, Mol.

Spec. II, 326 (i963).

"t 
V, L. N. Sastry and R. t'. Curl, Jr, J, Chern. Phys. 4f

77 (L964),
nJ. L, Anderson, lf. S. Patent Zr7291679 (January 1956).
5C. A. Reilly and J, D, Swalen, J, Chern. Phys. 37, zf $962).
6u, 

". 
Shapiro, R. M. Kopchikn and S. J. Ebersole, J. Chem.

Phys. 39r 3154 11963'),
74, A. Bothner-By and J. A. Pople, A copy of thelr manuscript

was rnade available to us prior to publicatlon.
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CAIIFORNIA STArE COLI.EGE AT IOS ANGETES

J I J 1 Stdte College Driue, Los Angeles, Calif ornia 9A0j2
(San Berratdiho t*l Lorg Betcb Frceveyt Irlctcbaagc)

Telipbnc 225-1611 (Atot Codc 2rt )

Septemben 15, 1964

Dcpcrtmcnt of Chcmisrry

Dn. B. L. Shapino
Depantment of Chemistrv
Illinois Institute of bechno-togy
Technology Centen
Chicago, Illinois 60616

Dear Barrv:

Recent measurements, hene and elser.rhene, have $hown that the pH dependeneeof the nuclear nesonance posi.tion of carbon bonded protons in amino acids canbe used to indicate qualitativety the riegnee of pr"otonation of the;e;;i;J;-,Observe the d - pl{ curves of Fig. 1 for ält 
"qu"orrs 

rnixtures of glycine anrjDl-alahine. At high and row pH values, the iH, o"ronance position of gl\rcinerfon example, conr:esponds to ti:e speci.es rurrrcrrr6oö:--r"ä";ntiönräoot, nespectjvely.The methy1 sig,nal of alanine behavecl sinrirärrf but the slopes wene not asshanp, pnesumably because this grsoup is an "*i"o bond. r'emoved from the pno-tonatibn site. rn the r:egion oven which the shifts ane independent of pH(-4-B)dipolan species of the amino ."iäu-fr*äorir,rt".
This informalj:on pr"oved. panticulanly valuabre in our. stuclies of amino acidconlplexing with added. elect:rolytes" llormalfvr.one r+oul_d study such solutionsin basic media to pnovirle tr^ro uit"u fon compr;"j;;, ;;;";;.;ui-;;";;';;ä";"nitrogen line pain. Ho"ut.nr one must take into account possible cation hydno-lysis which can pnoduce r'"suits which 

"r" i"t'iguous. Thus, ions such as Zn,cdt I'{g, and ta a greater extent, Be and A1, 
"rn lowen the pII by severar unit-sas a nesurt of hydnolvsis at a concentratiän of ll{. l-rom'Fig. r, d pH c}iangein the 

'ange rz'g, fon exa.mple, can cause shifts as large as 0.4 ppm. Thus,
1l-": ilY"stigating arnino ""ia äorplexing, the pu.r the solution must be croselycontr-orled' I'le have conducted oun measunements with the iorr" runtioned above,and othens, in amino aci<l sol-utions of pl{ 4-8. ,lrie can, thenefone, attnibutethe shifts which we obsenved entinery tä ion-j.tpore intenactions.

Anthony Fnatiello

/"är"4
Calvin Buzzell

AFlm1
eJA
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DL-alanine and glycine, :respectively, using t
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY . DÄVIS . IRVINE . LOS ANGELES . RTVERSIDE . SAN DIEGO . SAN FRANCISCO

Deparünent of Chenlstry
SCHOOLOF SCIENCE AND ENGINEERING

SÄNTA BÄNBÄRA . SANTÄ CRUZ

Professor Bernard. L. Shaplro
Departnent of Chenlstry
Illlnols Instltute of fechnology
Chlcago, Illlnols

örMs

Dear Dr. Shaplrot

As a flrsü pa;rnent on a subscrlptlon to the IIf NMB News-letter, we would. llke to offer the räsults of an anarysls of
the proton rrrrlrrr spectnln of phenanührene. '

Spectra were measured. at 6O ltc. for several concentratlonsof phenanthrene ln d.euterochloroforn and. anaLyzed. wlth the ald.of the lteratlve oomputer program by swalen aäd. Rellly. fhe
t-posltlon proton glves a slngle llne and. ühe renalnläg llnes
were anäIyzed. as a four sptrn problem. A varlety of trÄnsltlon
asslgnments were tested., but only one, wlth arr coupllngsposltlver accurately oorrespond.ed. to the observed. spectia. The
chemlcal shlfts (extrapoleted to lnflnlte d.llutlon) anö coupllng
constanta are glven belowl

P. O, BOX r.og
LAJOLLA,CALTFOnNTÄ gzo38

Septeraber 14, L964

JrJ (c.p.s. )

u*,.
1 (p.p.n. )

I
2
3
4
9

I .855
.570
.6Lz

7
7
7I
7

!J.
L?
L3
r4
23
24

8.11
1.31

.66
7.20
L.2l+

l+ 2 6t+8 1.005 t .05
3

a

a 27O
348 .40

'fhe observed. and. oalculated, 60 lrtc. speotra are compared. ln
!h" acoompanylng flgure. The above paraneters pred.lct ä theoretlcal
100 Mc. speott:um for phenanthrene whlch ls ln cloee agreemenü wlühthe observed. 100 Mc. spectnu, furüher Justlfylng the-asslgnnent
uged..

SlncereIy,

rt C. Feh

C 4/-/r*,ilora
@ry/ c. Graha^m
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Observed. and. calculated. speetra of phenanthrene (L3fr ln CDCIr) at 6A I{c.
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DEPARTMENT ÖLfr,i?ääi? CHEMTSTRY

Address : BLoEMS'I?:il*r:ffi:TNGEN (HoLLAND)

F|EAD: pRoF. DR. H. WYNBERG rö.ni n.gerl 1 lürr-..pteiriir*.r, 1r-,; , 1g6+ "

lroJ'e ssor B . L. Shapir:o .
De.parbment of Chem.istry,
Il.linois Institute of Technology,
Technology Center,
0H-ICAGO ? rlr,rNors 60616 (u.s"A. )

J"leer Pro [e ssür Shapi.ro,
'i'lie Plvlli spectra a.r several d.iphenyl-, r1j"bl.lieny.i-* anti. ci-Lf u-l'y-1.*

lp"t.rr:ketones have been anatysed. änd. compare<l w|üh tho spec'brrr c.rfttre anaiogous spiroketones vrithout aryl* 6r,:utrrs'l , ,i,hs c{)nr.)ar-,i-sü3:.reveals bhat the two aryl rings exert a sbron.:r shieil-t:.j-ng'e-flilect
rrpon the protons or methyl prötons at positioiis Z, j anä'4" (see
formula below). The upfield- shift of the si-6na.1. of the pr-"otons
or methyl protoas at the l position amor-lnts tr: ö.9:j*1.4$ ppm fo.i:
the cliph.enylspiroketones and- 0.58-1 ,07 ppm f o:: the cikitl.enyl* and"
di. f uryl spiroke t orl€ s .

Ar

X

Ar = phenyl, 22*thienyJ" o.r 2*r'irr:y-L
R=fiorCHj
X = H2, 0 ol tirioketal p-;roupi.rigq

Tlhese appe€rr to be the first examples oll ^l.ong i"enge
e.Uf ects exhibited by heterocyclic aromatic ritrgs. llhe
values found. in the d"iphenylspiroketones agree well pi
ones calculated" from the graphs of Johnson anrl l3ovey,i,

s;tt i. e -l"cl-i.n6q
shiel-d.i.ng;
ttr "bh.e

'Jlr.e ratio of ring curuents in benzene, ttrioph.e ne an,cl f ur:rn a$
d.et;ermined" fr:om their .shield.ing effects ameruntb tt.' 1OO 2 7'/ ; 6O,
Ti:j s agrees reasonably with the d"eshielding values; oL" the ;-r::<;nratj.e
pJ".')ton$ of benzene, thiophene and furan (1OO i ,/'l : ,/6) and ex*cellently with the d-eshield.ing values of the rrrethy.l proüons of
toluene, mebhqrlthi.ophenes arrd methylfurans ("tclcl 3 '7, z {:zL " ,rlh.ese
<1eshj"e1d"i-ng vaLues were obtained. by cornpa.ring4 th.e aromatics wj"bh
relabed ol-efins in which no ring curuent take:.r.plalce. For:i.n*
s bance, benzene was compared. lvith cyclohexene e thiophene with.
2rJ-clih5'd-r'othiophene, furan with 2rt--d"ihyd-rofuran, to-l-Liene r,vlt5
1-inebhylcyclohexene, u,- and" p-methylthiophene with propyl and
isop.ropeny'lsulfid-es arld. q,- and. p-nethylfurans with propenyl ancl
isoproper:.y} eühers. The d.eshield"ing values of thiopirenä aäa furan
used in the ratio calculations above are the nean between bh.e d,e*
shield-ing values of the q, and. p protons, whiel:. d"iffer appreci-
ably. The sme applies for the s" and. B methylaromaties.
Sutimittecl for publ cation to Tetrahed.ron.

Sincerely,,

.AoPode Jongh erg)
ongh

12(19

1" For sy'nthesis of these eompound.s

R

R

)

, see
82.20
. Chem

H .Ir.de J
2(1961).
,Phys.29,1A

lVynber Rec . brav" chim. Pays-Bas
IO\2. C.E"Jo

8r
hn son Jr . and- F .A 

" 
Bovey o J

llans
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THE SCHOOL OF PHARMACY
UNIVERSITY OF LONDON

PHARMACEUTICAL cHEl.{ISTRY
PROFESSOR \{/. B. VHALLEY

D.5c.,Fh.D., F.R.t.C.

zo/eo, nR-uNsrü(/r cK seuARE
LONDON. !üf. C.l.

TELEPHoNE ren"rulNus zosr/e

ffrg/Cl,S 17tb Septcnber, Ip6[

Dear Dn, Shapiro,

Anti-olosFinc Adititlve fpr larrnet Coo1tnß Hater gvgtea

r tnrst tbat the fol"Lorln6 oomcntr ntght be aoceptabLr es
a contrlbution to your erocllont Norglctter and, also congtttutc
a rep\r to the reoent enqulry fuon Dr. cben of the ooodyear llrc
and Rubber Compar5r.

Fw 18 nonthg re heve been opcrating a olosed cincult ooollngrater ayaten for our A6o speotroncter. fi oirculate d.istillcö
od de-f.onised rater. the total roluoe of ooollu6 flr,rJ.cl ls
apgrnxtuatc\v ls gal.lonr. fo ttrts rs adcl I to 2 oc. of paneold,e
Sodirxr Salt Solution every 5 to 4 nonthl. thie ig narketed by thcBritlsh Drug Houses Ltd., poolc, England.

tlring thic ed.dttlve lc heve not been troubled by the
groillh of nloro-organJ.ant rltÄln tbc ooorlng rater aysten. sinoc
our ol.rcuit oontains a Rota,netcr lbloh lrar e glass body
approxlnatcly 21 1on€r tt Lr eary to obaerve rbat ic hlppcntng
lncLd'e the clncul.t. fhe alght-glea! of thla inrtrurent- r'aa
renaLned perfeotJ.y oLoer ilrrring tibe tholc of thia tl^u.

I trugt this lafornatlon nqlr ba of uge to otber ltagnetlo
Reaonatort.

Klntl regar.dc,

Yourg ainoereLy,

f. B. tlnallcv

-

Mood Mrar*
€t)Dr. B. L. Sheplro,

Departlcnt of 0hcolrtrtrr,
Il}lnols lartl,tutc of ?cohnolotfr
leohnolo6gr Centcr,
Chloago,
Illtnola,
u. s.A.
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8ooo MüNCHEN 2, 1 4 . Sept ember 1)61+
Karlstr. 23 - Tel. 55 79 76

CHEMISCHES LABORATORIUM

DER UNIVERSITAT MÜNCHEN

INSTITUT FÜR ORGANISCHE CHEMIE

Prof. Dr. H. Zimmermann

Prof.Dr.B.L.ShaPiro
Depantment of Chenistr-v
Illinois Tnstitute of TechnologY

Chicago,Ill
6o6: 6 usA

Sehr geehrter llerr Prof . Shapiro!

In der Tetzten Zejt haben wjr Untersuchun5Sen ant Tetrahydrat

des llromwasserstof'fs durchgeführt. Aus den Infrarotspektren geht

lrervor, daIS der Bromwasserstoff im Krj-stal1 diss ozii.ert ist o die

Subs tanz also in der l'orm IInOlrnB"- vorli-egt. Das Kati on besteLrt

dabei aus einem oll"+-Ion, ol,t über sehr starlte l{asserstoffbrücken-'J 
r---r J^+ j)

bindungen durch drei Wassertnoleküle'solwatisiert isL .

Die'lenperaturabhrängigkeit der Leitfähigkeit der polykrj--

staf linen Substanz zei,gt bei -g3oC e1nen scharfen l(nickpunkt ^',

der auf einen Phasensprung hinweist. Zut Verifizierung des Unt-

wand1ungsprrnkt es wurden Bre i tband -Kernre s onanzunt ersucl-ungen drrrch-

geführt. Die zwe]ten lvlomente lvurden zwischen -1g50 gnd -6OoC ge-

messen (,O,11U. f ). DrwartungsgemäIJ beobachtet man bei -93oC in der

Iturve eine Sprungstelle, die den diskutj-erten Umwandlungspunkt

artze i gt .

Die Kernresonarrzsi.gnale der lloch- un<l Tieftemperaturmodifi-

kation untersch.eiden si-ch in charakteristlscher l{eise. Die Ab-

leitungen s j-nd in r\bb. ll dargestellt. Die Krrrvenf orm cler Signale

1äiI3t sich qualitativ interpret j.eren a1s i)berlagerung von Antei. len,

die clem OH^+-Ion uncl den lI,,O-Molekülen zugeordnet werden können'---) z
Dj,e Verschärfung d.er Signale in der Hochtemperaturmodiflkation

kann auf eine Bewegung von Gitterbausteinen zurückgeführt werden'



( L-+A
Blott z

Die Bestimm'urrg der Protonenparameter im Kristerl-1 a11ein aus den
Kerrrresonanzspektren war bistrer nicht mög1 ich. Röntgenstruktur-
untersuchungen wären z:u:. Ergäinzung erforderlich.

1 ) J. RUDoLI,IT,

z) G. rrDNNrNG,

Dissertation Techn.I{ochschule l{ünc}ren (I96A)
l'echn. Hochschule München, unveröff entl icht,

'!
Jj14-<--aa-.a7-- at
!! /,/ //

Mit fr:euncllichen Grüßen

.4.

, r'l ,44il //7,127li11/),1/t
l"

( c. Henninl3 ) 1'nr. ,r,nur.rniann )
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A SIMPLE I'CKED FIELD SYSTEM

Over the past few months we have developed a stmple locked fleld
system based essentlalJ-y on the double audlo frequency modulatlon systems
suggested by Prlmas (1) ana Fbeeman and Whiffen (a). TLre system used by
the latter authors had the merlt of slmpllclty but the dlsadvantage that
the swept frequency could only be varied over a relatlvely sma1l f,raetlon
of lts mean frequency of operatlon. Iarger excurslons produeed changes
ln the modulatlon lndex that made accurate band lntenslty measurements
lmposslble.

We have overcome thts dlfflculty by sweeplng the control frequency
rather than the slgnal frequency. l,le are lndebted to Dr. K. Mclaughlln
(Nattonal Physlcal Laboratory - Teddlngton) for thls suggestlon. The change
1n loop gain that occurs as the control frequency 1s swept ls readtly
tolerated so the system can be used over the entlre spectral range for
routlne anaLyblcal purposes. The u-mode slgnal obtalned at the swept
frequency (control channel) detector ls fed to the super stab1llzer. Thus
llnear varlatlor of the control frequency provides an error s1gna1 to the
super stablllzer whlch ln turn produces a llnear fleld sweep

The varlable audlo frequency ls produced from a square wave
osclllator and the requlslte voltage sweep ls provlded by a motor drlven
helipot. Although some power ls wasted ln hlgh haromics ln such an
osclllator lt can be made llnear to the aecuracy required (O.t per cent),
and further the modulatlon lndex used ls low The frequency 1s varlable
from 1.8 to 7.2Kc and 1s fed to a power anpllfler drlvlng the sweep coils.
The slgnal channel ls otrr exlsting audlo modulatlon and lntegrator unlt
operatlng at 2 Kc. [Lre control channel detector ls a slmllar systern
conslstlng of an audlo ampllflen and phase sensltlve detector, diagram 1.
By careful selectlon of the phase and amplltude of the slgnal to the super
stablllzer the Lock-i-n cannot be overrldden wtth the fastest gcan fron
our slow sweep unlt (approxlmately tOO cpsrls), using an approxlmately
2 per eent voL/vol lMS solutlon 1n CC14 to provlde the control slgnal.
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A check on the lock-in J.s provi-ded by a Lissajous figure tiisplayed.
on a snall Low cost monitor osoilloscope (Cossor type IOJ$I). To set up
the systen the I'}lS signal is d.isplayed on the spectroneter oscilloscope änd.
the phase shift ad.justect untIl a u-node signal is obtained. fhe amplitude of
the control frequency is adjustecl to a suitable low Ievel to avoid signal
saturation ancl the D.C. Ievel of the detector output (in ttre absence of
signal) is actJustecl to zero. The u-nod.e control- signal fron the d.etector
output is then switohed to the super stabilizer. Final optimization of the
control frequency moduletion ind.ex,, magnetic field homogeneity, control
channel audio anplifler p;ain and. detector output ilC network can be d.one
visually by using the nonl-tor scope d.ispIay.

A speotrrrn soan is obtalnetl by drivlng the helipot providing the
control voltage to the varLabl-e frequency oscil-lator. The perforslance of
tJre fLelcl lock systen ls good. as oan be seen from the constancy of the bantl
positions in three superimposed. ethyl benzene spectra, Figure 2.

As the lockeil fieLil. oontroL is in adclition to the existing
detection equlpnent, by switching off the look and the oontroL frequency the
ordinary nethod. of spectrun record,ing nay be resumed..

S.A. Knight

, , /'\ I,) I '... lt,t\' I (i.t t(r!-\R.L. Ersklne
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Department oI Chemtstry 21 Septernbey l..964

r have learned reeently of two NMR spectroscopists who might not be

too difficult to move from their present positions. Both of these meh are

well-established l\T{R researchers of excellent personal and professional
reputati-ons. One is rather pl5rsics-oriented, the other is more chemical;

both are active in experimental \T4R.

Anyone knowing of positions ävailable (or real possibilities) shoul_d.

l-et me know so that f can put one of both of these men in direct contact with
the interested parti-es.

Turning to a different sphere, r am looking for one or two post-

doctoral research fe11ows, and. would appreciate hearirg from or of prospects.

Extensive previous NMR experience, while most desirable, is not essential-.

The work would involve a rather modest amount of chemical manipulation, as

wel-l as exbensi-ve high-precision small molecule NMR work. The stipend w111

be very competitive, and r am willing to let someone start anytime for a

period of ! months or ronger. one or rnore publications ean defini_tely be

e:rpected..

B. L. Shapiro
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