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DEPARTMENT OF CHEMISTRY

LAFAYETTE. INDIANA
January tl+, 1196l+

Dr. Barry L. Shaplro
Mellon Instltute
44oo Frrtn Avenue
Pittsburgh, Pennsylvania

Dear 3arr3r,

Here is a contributton for the readers of MEtiONllR on the subject
"Long-range deuterium isotope effect in proton Nlm. "

In ord.er to obtain some more reliable values for the axial and equatorial
hyd.rogen chemical shifts in eyclohexane, ItIr" Peter Schultz has prepared.
the octad.eutero compound..'

/*'-KK f""
cDa cDa

We expect soon to report on its lor,r-temperaLure Nl4R spectnrm. A surprtsr.4f o
ing

observation is that at room ternperature the resonance is
fi ce of s difference

was measured directly using a sample 1n which cyclohexane species ffere
(we hope) temporarypresent together, The low precision is due to sone

instability trouble in our equitrrment,

I know of two or three reports of D-C-H isotope shifts but I belj.eve
this is the first example of a "remote" d.euterium shift, which rnay be either
D-C-C-H or even D.-C-C-C-H. The latter possibility is raised because the
axlal proton on C1 and the axial deuteron on C3 are very near one another
and. hence may be interqebing.

We propose to hunt for other examples of "long-Tanget' isotope effects,
perhaps in molecules like CDs where D and H are also near one another.

Sest wishes for a productlve career at ffT. Perhaps we shall now meet
less infrequently. And as aluays, thanks foi'the ner,rsletter, whatever its name,

Sincerely,

NM:bs

Norbert lfu1ler
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THE UNIVERSITY OF ROCHESTER

COLLEGE OF ARTS AND SCIENCE

RIVER CAMPUS STÄTION
ROCHESTER 27, NEN?' YORK

DEPARTMENT OI CEBMISTRY Decenber 20, L963

Dr. B. L. Shapiro,
MeILon Insti-tute,
4400 Fifth Avenue,
Pittsburgh 13, PennsYlvania.

Dear Dr' shaplro'&, 
th" course of some uork carried out in co"operation with

Prof. L. H. Briggs, Dr. B. R. Davls, &d Mr. P. W. Le Quesne of thc Unlverslty
of Auckland, New Zealand, on the structure of pittronrycJn we have found the
spln decoupLtng technique to be very usef\rl ln untangling a conpllceted spectnrn
and helping with structuraL asslgnnents.

ltre now know that plthorycin, a depslpeptide lsolated form the 1\rngus
Plthonyces chartarum, has a cycLtc strueture aomposed of anüno-acld and
hydro:qy-acid residues ln the order shorrm. lhere is an anlde }b*age between
the aLanlne and the hydro4phenylproplonic acid residues"

(l-ß-iryaroqf-p-phenylproplonic acld)--(n-p-iryaroxy-p-pher{flpropionLc acld)

(L-alaniae ) -- - - ( f -n -metlrylalanl"ne ) - - - - ( t -a+yaronyLsovalerio acld )

An initial difficul.ty in declding from the analyticaL f!.gures between the
forrnulae C2eH3rNaOg and Ca0Hs6NaOs rilas resolved_Jn fevour of the latter
uüren ttre inieäraL indicatäd ä proton count of 36.

.A,part from readily ldentified aronatic (2.66 and 2 .?0 "() and N-methyl
(?.t[i) tio.r ttre 60 rnc/s, cDcls spectrun (see Ftg.) contal.ns a number of
compl-erc, overl-appilg multiplets which at first proved dlfficuLt to sort out,
espäciaiiy as all the residues had not been identified at that stage. this
probl-ern r,ras overcone by sone decoupllng experiments, as follous:
(a) Vihen tlre transiticns near 377 c/s (two protons) were inadiated the group
of lines near tf8 c/s (four protons collapsed to two 1lnes (partly nasked by
the N-Iile 11ne). No other coupllngs lnvolving these slx protons could be deteeted.
I?rese tlo groups of lines must arlse fron ttre of the tuo

)

acid residues (tfre 3?7 GI grroups;
e17Bc Is Lines frorn the C!I2 grouPs ). Ttre chemical shi-fts are in accord wlth

this assignment.
(b) The slngle 475
found to be coupled
near 284 c/s.
(c) Ttre six proton dorrblet al,88.2 cfs (J = 7.lr c/s) coil-apsed to a singlet
wtron the 2Bl+ cls transiti-ons r,rere irradiated. EVident\y there are two mett4yl,
groups wtth identicaL chernlcal shifts ard coupling constants, each coupled to

cl
(,1

overl"apping spectra
c/s lines frorn the

s proton (assigned to NH of the al.anine resldue) rles
= 9.0 c/s) to one of the three protons absorblng
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a single proton absorbing near 281+ c/s. ltre oheraicel. strlfüs of the single
profuäs ruLe out ttre positUiJ-lty of än isopropyl BrouPr so the 88.2 cls
äoublet 1s asslgned to the nettqrl protons of alanine and N-nelhylalanlne,
the o{-protons of utrich nlght bJorpected to absorb near 2$$ q/5. One of ttre
three 284 cls protons renalns rrnaccounted for at this stage.
(d) the rnldd}e nenber of the grcup of three Llnes (due to six protons) at
63 cls has a bnoadened app€aranee, suggestlng t'hat it conslsts of trc unresolved
linei. 11hen ttre transltlons near t)I-els (aue to a slngLe proton) ner"e
irradlated türese three l,lnes collapsed to tuo l-ineso Tn addition, the til cls
proton rns shown to be coupled Lo a 2* c/s proton (presunably the renainlng
lnasslgned proton of this group). Eron a conslderation of thls Lnfornration,
the chenical shifts, and the coupling constant lnvolved.(about 7 els), the
63 als lines rere asslgned to thä nettryls and the 131 c/s Lines to ttre
rnethlne proton of an lsopropyl group. I?re ctremlcal shlft between the nethytr-s
of tlre isopropyl group ls about 0.12 p.p.m. As tt was knorn fron degradation
expertments ttrat the rernainXrg (Cr) fragnent of ptt'horr{fcin lncluded a
firrttrer hydrorqy-acid residue, atrd as the presence of the grouping
-CH-Gt(ffs)a ms indicated lt nas conoluded ttrat an 4-hydro4yisovalerle acid
residue nust be present. I?rls has now bedn confir:ned.

Yours sincereS;r,

lp rJ"M
L. D. Colebrook.

3(e/s fron MeaSt)

6o ttc/s spectr"rur of pithorryrcin (cDCIs solution)
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69 HEIDELBERG, January lo, L964
Ticrgartoustraßo
Tcl. 27121 (llbor Cbirurg, Klinit)

Dr. A.Bothner-By
Mellon Institute
44oo Fifth Avenue
eittsburgh 13, Pa.

Dear Dr. Bothner-BY:
1)I n the last issue of MELLONMR W.B.Milleq and P.Haake re-

ported on the unusually large 13C-ff(Z) coupling constants in thia-
zoles and oxazoles, and they shortly mentioned preliminary results
on rates of exchange of the 2-hydrogen of these compounds. With
regard to this letter we would like to give you some further de-
tails we obtained in an inäependent study continuing our previous
work on H/D exchange in the azoLe series 2) .

HaIf lifes for the H/D exchange of some azoles and azolium
ions in CH'OD are given in the attached table. It is seen that
the rates of exchange of the 2-hydrogens in oxazolium and imid-
azolium compounds are extremely high even at 37o. Parallel to
this unusual-fy high C-H acidity we find the x2 values of those
azolium ions abnormally low in a range down to approximately
-1"3o. The H(2) shifts strongly depend on the solvent and we

hope to do some further work on them.

As with imidazoles and benzimid.azoles 2'3) we studied proto-
nation of oxazoles in conc. H2SO4" The N-H proton exöhanges
slowly enough to be coupled to H(2) r ilrt ranging from 1"2 to
1"8 cps"

With kindest regards,

Yours sincerely,

Heinz A.Staab Mou-Thai Wu Albrecht Mannschreck
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oxazole

Benzoxazole

4. 5-Di-n-propYl-
oxazole

4 " 5-Diphenyl-
oxazole

1-BenzyI-imidazole

ccL4
cH3oD

c2cI4
cH3oD

ccl-4
cH3oD

ccl.4
cH3OD

THF
cH3oD

2.L6
L"92

1. 9o
1. s6

2.46
2 "o7
2.24
1" 78

2.5r
2 "3o

6oo nt 6o

'7ooo a6o

6oo 6o

11oo 69

11o 6o

3-Methyl-4 " 5-di-n-
propyl-oxazolium

3-Methyl-4 " 5-di-
phenyl-oxazolium

1.3-Dibenzyl;1
imidazolium "/

cDcl3
cH3oD

cDcl3
cH3oD

cDcI3
cH3oD

-o"82
+o" 3o.)

-I"28
--o.26al

-o" 6

+o.7a)

<3

<3

<3

37

37

37

alf lifes of the e eLn
2-oosition of azoles and azolium salts

I") Measured in CHroH; b) Prepared by G"Schwalbachl

W.B.Miller and P.Haake, MELLONMR @, 38 (1963) '
cf. A.Mannschreck, w.seitz and H.A.staab, Ber.Bunsenges.
physik.Chem. 93-, 47o (1963).
H.A.Staab and A.Mannschreck, Tetrahedron Letters L962, 913.

1)
2)

3)
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VORSTEHER: PROF. DR, P. HUBER

PD Dr. P. Diehl

Dr. B.L. Shapiro,
Mellon Institute,
44OO Fifth Avenue,
Pittsburgh 13, Pennsylvania,
U. S.A.

Dear Barry,

January 14, l9&.

Yours sincerely,

Here is a short MELLONMR contribution on a subJect
we discussed at the ath ocEANS. As J.D. Baldeschwieler
pointed out, preferential relaxation of nuclei can be
used to decouple Hr ot Fr9 from Blr, cl3 or Nl4.

An even more effective decoupling should.be observed
in the D-resonance of partially deuterated molecules.
As an example (fig. ) f used partially deuterated acetone.
The singlet corresponds to - CDg, al: doublet to -CHD2.
With increasing concentration of Mn' ' the proton of
the -CHD2 group is relaxed more effectively than are the
deuterons. This is due to the much largery'11 ,

QP+z,5.fD). At a certain concentration-är p"t"magnetic
ions the JrO coupling disappears without appreciable
broadening of the -CDg signal.

This very simple type of decoupling experiment can be
a valuable aid in the analysis of more complex D-spectra.

?u,.'
PD Dr. P. Diehl
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Fig. Proton-deuteron spin decoupling by preferential relaxation
of protons in partially deuterated acetone. (D-spectrunr)

singlet: -CDt
doublet: -CHD1; Jgp = 2.18
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Moxsaxto CHEMTcAT, CovTPANY

Ono.lxro Crrnurolr,g DrvrsroN
Jorrx F. Orrprrv Pre'ryr

Sr. Lours 77, Mrssounr
January /, 1964

Dr. B. L. Shapiro
MeIlon Institute
44oo Fifth Avenue
Pittsburgh L1, Pennsylvania
Dear Dr. Shapiro:

Measurement of NlvlR Signals wlth Digital Integrator
We would llke to summarize results obtalned by integnating NIvIR
signals with a voltage to frequency type lntegrator. This typeof integrator. has a potential advantage in time savings over a
continuous-type analog integrator such as the Varian V-152LIntegrator since it al-lows slmul-taneous recording of the spectrum
and integr"al, and presents the data in digital form suitable for.
area calculations. An improvement in preclsion might also result
because of the Iarger dynamic range of this lnstrument.
The integrator used was the Infotronics Cor.poratlon ModeI CRS-1Dlgltal Chromatograph Readout System which has been found to glve
excellent results in our" Gas Chromatography laboratory. Thls inte-grator provides manual and automatic integrating modes. The datais pr.lnted on paper tape and a manual "total" button is provid.ed,
allowlng the total area of any given number. of peaks to be recorded.
OnIy minor modiflcatlons are required to connect this lnstrument tothe recor.der output of a HR-60 spectr"ometer.
Re
ev
Pr
AT

solution of this lntegrator was found to be at least one peakery two seconds (mainty limited by the mechanlcal printer used).ecision and accuracy were deter"mined by measur"ing the r.elatlve
eas of peaks in synthetic mixtures chosen to give spectra con-ining only well resolved singlets. S,/N was varied by adJusting+^:sH1

Satisfactory results were obtained tn the automatle integratlng
mode when atl peaks in the spectrum had large S,/N ratlos. Theaccuracy of the resuLts obtalned, progressively decr.eased as S,/N
decr"eased, a blas against the weakest peak being introduced.
Representative data are given below:
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Dr. B. L. ShaPiro -2

SAMPIE COMPOSITION

Jartuary f , f964

PI,ANIMETERSrN of
PBAK C

ACTUAL
ABC

CRS - I*
A B AB

.t

.1
:l-

25
L5

9
)

6r.r 70.o 8.9

x Results represent averages for 5 or more flgures.
This blas against weak signals apparently results-from peaN
senslng limftatlons, since ln the manual integratlng mode accuracy
is considerably improved. Despite this drawback, this lnstrument
is useful in cär"tain apptications involvlng lar"ge numbers of
samples and peaks having high S,/N ratios.
The Infotronics Corp. ( 14Of South Post Oak Road, I{oustofl T , Texas )
has reviewed our" apptication of the Model CRS-I System to NMR. As
a result of this stüOy, a Mod.el NRS-I system has been proposed by
Infotr.onics which sfroütO corr.ect the limitations of the ModeI CRS-I
when applied to NMR worlc 

sincerely yours,
-Zä.t J,h4 ß.t.<n%.or.
M. hi. Dietrich and R. E. Keller

To keep your malling llst d.own, w€ share a single copy of
NELLONMR among the four. Monsanto Divisions doing NMR work
in St. Iouis. Please cred"it this contributlon to our account
and continue to send our" subscription to Dr. M. M. Crutehfleld.

t-dOZ
f:12
ot
6T

2 + L.i 29.7 + o.T B.l t 0.q 64 -9 25.r 10.0
B + r.2 rc.2 + o.B 6.8 F 0.5 60.o 29.T LQ.,
4 F 0.6 io.4 T o.B 6.4 T o.5 6o.T ,0.8 8.4r 10.4 zg.7 t 0.4 ).t 1 o.2 63.7 26.6 9.7

DO

M.W D . and R.B .K.
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OTTAWA Z, CANADA

IJ NIVERSiITY trF BTTAW,A
FAgULTY OT PURE ANO APPLIED slCIENtrE

OEPARTMENT OF CHEMIATRY
365 NrcHous !lT.

UNtvenslrf o'Brtawa
FacuLTt oE6 aE:tENBEB PuREE er eppltQuter

oäplnteu:xr DE cHlMlE
965, FUE NlcHoLAa

January 17, 1964.

Dr. B.L. Shapiro,
l4e11on Instltute,
4400 Flfbh Avenue,
Plttsbwgh 13r
Pennsylvarurla,
U. S. A.

Dear i3arTy,

Thank you for your reminder that n'ry sulcscrlptlon ls due.
I flnd IvELIpN-l'i-R very usef\.tl and I am swe that ILT i{l!R N w'111
be as good, although the new tltle could be npr"e attractlve
(ny suggestlonl ILT i{MR Letters)

Oae cornent I have coneelns the bibllogaPhVr whlch I
used to flnd most useful, but which is rapldly reachlng the
stage of havlng an lnfjnlte number of references ln lnfinltely
srnqll type. Since practically all organlc chemlsüry reported
nouläays lnvolves rlrllt.r., I suggest that these papers be lefb
out'when the n.m.r. aspects are purely r"outlne. I reallse that
this lnvolves work on the part of ttte Edltorr but I think lt
would be well worthwhlle.

Freouenev-stabllizatlon of VFO of decouplers

Oumers of l'll'R Speclaltles heteronuclear decorrplers nay
be interested in our atten'pts to overcone the frequency drlft
of the ca 5,3 llclsec. varlable frequency oscl]lator (\fFO) of the
decoupler. V,le have trled threee approaches:

(a) The VFO is replaced by a crystal-controlled osclllator
(furnlshed by Nlffi ,speclalties) and anplltude nrodulatlon 1s
carled out at the power output stap'e. However, with the voltage
available from the usual audio oscllIators, the rpdulatlm index
ls smalI, so this nethod 1s r,rost sultable for carryfurg outt't1ekllns" experlnents (i.e. weak r.f. fleld double lrradlatlon)

z.



64-11

(b) Tlhe freqrrency of the crystal-controlled oscillator abci"'e
may be varled ily pfachg, a varlable capacitor across the erystal
(c.f. MELLON-I.I.R 60 - 4!), but the range of frequency, at any
rate wlth our lnsFrrrment, is rather snall.

-2-

Dr. I3.L, Shaplro

(c) stahillzation of Vf'O frequency

V F O l.loduIe

t5

J
v5c

1!ning
capacitor --. a

From counter adaober

January 17, L96U,

+7K +7K

there is an easy way of ciolng this, pnollded that the
tllttt SpeciäIties ttcounter aeäpterrr is avallab1e (also needeC are
an audlo osclllator and an oscllloscope, equipment generally
avallable in an hllfr lah.r. ).

The difference frequency of the VFO and a 5.3 l'1clsec'
crystal-controllecl oscillator 1s glven by the couriter adapter.
This is mixed with the frequency of an audio oscillator and thre
rectlfied output ls applieO to ä voltage variabte capacttor (I
used a spare V 56 t;'pe, obtained from Varlan, as ls present
in the mädulation cii"cüft of ow 60 f\c/sec. r f unlt) ln paralIel
wlth the tunlng capacitor of the VIIO unlt (see dla€fam)

+

,o Si
Rc:

licr,.,t.f i ß,cr
t ll'2oLI

"4cJcr ß
X*r.,JY
cr,r(<S d,

S{'cf t (
From audlo osclllator
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Dr. B.L. Shaplro January ]-7, 1964,

ltris frequency-sel'I;to1 rethod, applied to r.f. fi"equencies., has
been described by J. Jeener (Rev. Sci. inst. 9, 27 096I))
and has been useä by ileneqet< äFarft.T-em.-Phys. 39, 3j49 (1963)).
rt is worthwhiie to increase ElneTang-o oi-E?ie ffingTapacltor,
normally about 51000 c.p.s. Thls can easlly be done by lncreaslng
the value of tlre capacltor 1n serles wlth tt, (tnts capacltor ls
lnslde the vFO mocule and is normally 2'5uuF) as shown tn the
cliagram. The ü.rrlng capacltor w111 then have a range of about
501000 c.prs.

lvlth a sultable output (e.g. 20 v. ) from the counter
adapter and the audio oscillator, the dlfference fiequency stays
locked to that of the audlo osclllator over a range of 3 to 10
Ve/sec, Thls locking can easlly be seen by obsenrlng the slnple
Lissqjou pattern (slightly d.lstorted beczuse the output of the
countär'adapter ls not a good sine wave) on the scope. Tlunlng
the tunlng capacitor }onob does not change the frequency of the VFQ
(it does change 1ts phase) in tfre locklng range. 'when the system
unlocks, a very conplex pattern 1s obtainerJ on the scoper althougfr
locklng may also oecur at frequencies which are in certaln flxed
ratlos. Ttris can also be clearly Seen on the scope. fhe extent
of locking ls rather small in these cases.

The f?equency stabillt y of the decoupler then depends
cx.r Che stablllty of the clystal-controlled osclI]ators ln thn
decoupler and in the counter adapter, and on the.stabillty of
lhe audio oscillator. Even at 20 kcisee., bhe HFosclllatort
whlch ls sivitched on permanenüly, has a short tern stabillty
of about 0.1 c.p.s., so that even tickling experlnents ought
to be feaslble. 'rde have been uslng this set-up for deuterlw
decoupllng for a couple of nonths wlth very satlsfactory results.

Firg inversion of cyclohexane-d*

Drs. L.D. Iiall ancl l''i. Ahmad and I have been studylrq the
jnverslon rate of cyclohexane:$I1. Tlte protorr spectrum (at -1030)
wlth and wlthout deuterium decoupling is shown ln the Flg5ure. From
AE ure, we have
found (for the chalr-boat-....-

Firoup has carriedDt'. has informed us that out
lar studies, and their results are in exeellent agreenent wlth

ours.
t Hewlet,t Faekard, rnodel 200CI)

4

€.LlrLanc.10.

aaaa
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Dr. B.L. Shapfu.o Jarnrary 17, 1964

The results are also ln good ageement wlth the unpubllshed
work of Plelboon, but not vrlth those of Harrls and Sheopald,
as orlglnally publlshed. However, Dr. I{arls has lnfornedus
that a reconslderatlon of the data ln the 1lght of the above
work glvesnew values for the actlvatlon parameters ln good
ageement wlth those above.

hllth best regarris,

Yours slncerely,

64-13

FAI,A,/ Vb

* r*^-/
F.A.L. Anet.

C 611 D1,
i.n C Sz*f - lo:

Witft
dn"f,t'tuw\
derarpli,'tr'

trlitl ot,f
tiavfevivtm
de"Drplin5
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TIIE ATLANTTC R.EFTNING COMPANY
TNC()NP(}R,{TED - IA?O

PETR.OLEIJn/I PRODUCTS
RESEARCH & DEVELOPMENT DEPARTMENT
RESEARCH DIVISION

ho B. L. Shaniro
l,ibll-on Institute
41,00 Fifth Avenue
Pittsbwgh 13 t Pa.

January 20, l%l+
File: \Ul-t+

t'9 sp""t"a of two (crr)r-cyclo c4F5 fsomers

600 SOUTH RIDGEWAY AVENUE
P. O. BOX S5

GLENOLDEN, PA.

Dear Barry:

The ana.1y9isr.or f shoulcl say attempted analysis, of two samples which
are bel-ieved to be (CF3)2-cycIo C7rF6 isorners nray be of interest to some of the
readers.

The high resolutio" f9 spectra, 9Ä,.I mc./secr1 of the tr^ro samples are
shor"rn in irig. 1. Some fine structrire is observable as shovm in Figs. 2 and 3,
The resolution is relatively poor in both cases, houever this is characteristic of
r,rost ff-uorinatecl cyc'l o-butanes and- is probai:l;r due to the ni;,i-nber and the rnagnitude
of spin-spin interactions.

The assigrrrtent of sanlpIe E to j-soner IV (fig"3 ) is stra.ig'Jrtforward andis based on the postulated spectra for t'he four isomers as shor,m in Fig. 3.
Unfortr.lnatelyl the assig.nrirent of Sample A is not straightfornard. The spectra
seems to indicate that the material may be either j-somer I or II, hor+ever there
are a nunber of r:neertaj-nties in this assi€trr,.rent.

The predicted spectra are based in part upon the results of two dichloro-
hocafluorocyclobutanes(I) ana a nuraber of' other substituted fluoro-butanes. A
search of the literatrre yielded.one reference(2) tnicfr reports the physical
prolrerties ancl the irll'tr spectra(3) for three of the four possible isomers (Fie.3),
l'he reported l{l'F- spectra for these sanples are consistent r.dth the predicted
spectrum of isoner IV, on1y.

The assig:r:nent of Sanple A to j-sorner III is ruled out on the basis of
sylraetry and the observed unequal coupllng the ! fl-uorines luith the CF3 groupg
as shor^m in !'ig. 2.

I'Ie are in clire neeC of a s;naf-l sawle of n-C5F* to conrplete a series
on the M'.{R parameters of some saturated ff-uorocarbons. Any information concerni-nga snull saraple or a possible soirrce r,ui"ll. be lcinüLy appreciated.

Sincerely yours,

KCR:LII

(1) R.trbeernan ancl l'J.A,Anc1erson, J.C. P., Z, 2A53 ftn äji*
(Z ) l',t,ttauptschein, H.Fainberg, and i.{,h^aidl J.Am.Chem.Soc.
(3) Um, spectra lrere interpreted by Jh. Gutovslcy.

C.
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Flg. 2. Slov sweep through the spectrum of Sample A.
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OKI,AHOMA SfAtE UlllVERglfY' SllllWATEn'f4oT5

Dr. Bernard L. Shapiro
Mellon Institute
44oo Fifth Avenue
Pittsburgh, Pennsylvania
Dear Dr. Shapiro:

I,rie have prepared over the past several years a number
of compounds possessing the norbornane skeleton and having
electrön-withärawing groups on carbon atoms 2,1,5 and 6.
In compounds of this type the signals at highest field in
the n.m,T. spectra arise from the C7 protons and an inspec-
tion of these signals has been a useful aid in assigning
stereochemistry of substitueuts. For example, in I, where

Depcrrlrnetrl of Chemistry
FRontii.r 2 621 l, Exl. 7215.72]r8 January 10, f964

t(;
Ctt'H:Z

H 7

5

x
o-

compoundsthe exo s
wri.n J=1I
Some exce
compounds

o--cto

i1
x

11
H'?Lr lt,

I II I]I IV
X: NHSOzCoHs, the C7 protons give a singlet signal at f,1.80
ruhereas in the isomer II the C7 protons appeal: as a pair of
doublets (J:12 cps . ) centered aL af 1 .84 and d- 2 .73 (notfr spectra
run in CF3CO2H). An examination of the spectra of thirty

of these types has thus revealed that the isomer with
ubstituent shows its C7 protons as a pair
-11 cps. , whereas the endo isomer shows on
ptions observed are lIf-ffi which case Jz:l

such as fV where Jz:8-9 cps.

of
1y0c

doubletsa singlet.ps. and

I hope that the Oklahoma State University " debt" is paid
vrith this communication so that we can continue to receive your
valuable publication.

Yours sincerely,
10,-., 1,/ fi'l&n'l4::;',i.'Ä,no*
Associate Professor

LHZ : bbm
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Janua,ry 20, 1961$

Dr. B.L Shrplro,
Mellon lasülürte,
lüoo rrtu Aveatre,
Plttaburgb 13, Pa",
U. S.A.

Dear Dr. Sbaplro:

Sooc tlne agg rre ran nE epectra oa e serleg of flrbetltuteat 2llr-
dlnltrpben:zerpEj tno of tbese, ethgrl-c-2lb-atottnophenyJrcetoacetete (I)
aaÄ ethyl-a-2t\:6-trlultnophenyJ.aceüoacetate (ff), gbor gore lntereetlng
featureg vhlch we vlJ-[ clescrlbe berc. Ag far aa caa be Oetected. by ac
boüh coqlound.s are, noü too surprlelng\y, coqrlete\y ln tbe enol form ln
carboa teür:achLortüe solutloa. ü pr,rtlcul-ar tatereet ls tbe eplo corplLng
of tbe enol byd,rcgen to the racetylt rethyt protons, obeeryable ln eacb
cougnund.. fhle te ehorm 1o Flgs. I. and 2 f,or I. Sltla couplLng of tbe enolJ.c
proton bas becn obeerreö before e.g; la enolLEed. aldebgnü.es (f), tUe couplLog
consüant betng of tbe orrler of 12 cps vbcn ühe proüoa le attacheal to the
aldebyillc or$rgen for prolongeö pertoÖs. Irbe extre loterrrenlng bond le
probab\y eufflcleat to reduce the C[,-C-OE couptLng to 0.7 cps ln I ad II.
Ilbe relatlve\y large vatueEof tbese 3 cotrpllag constetrüe are ttke\y clue to
sone d.ouble bonÄ eharacter of, tbe C-OE bond. f,ron eLectrou öelocrl{gatton
lnduced by the benzene rlngs. Tbe spectnrn of I bes been obgc::ved. at 62.
ee veLL as J0' wLth ao etgolflcant chenges tn thts coupllng sonstant. It
1g therefore belleved that ln I end II the hSnlrogea 1g eütaeheil to tbe
raceüyJ.rr orsrgen for conelclerabLe BerloÖs of t1re.

..a.aaa2
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II

Noa

I

* tr-,. -." 0
il
c
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I
c

\./ \tt3 t"3 ocE2cH3

Noa

lfhe nnr data are glven ln the tab1e. The very lotr fteld, posttlons
for the strongJy lntranoleeularJy byd.rogen bond.ert enollc protoas are not
une:qrectecl ancl the spectnrn of II ls othenllse not renarhab]-e. In f,
honever, the nethylene protons are not eguivalent. llhe syetem vas ana\yeed.
as AB)K^ (J^- = J--) and, the para.meters d.ed,uced. fron the 56.1+ Mc/s spectrrrn
used tü catäufatä the one at 6O ucfs. lbese ealculated. spectra rnd the
obser:ved. ones a^re sbona ln Fl.g. 3. Non equLvalent nethyleae protons ln
etbyJ. ec#ers are usualJy observed. tn situatlons sucb as CH-CH^-O-XR,R^R^
(x = s, p, c, etc) (a) 1.e, when there 1s an asynmetrlc ceütr6 n.arüy5 J
In the present exarples all the reLevant atons are trlgo-aL carbons.
l{e are drlven to the concluston that the long range shteldlng effectg of
the o-altro group and ,/or benzeae rlng are tllfferent for tbe two protons
J.n I. Ihls ittfference cllsappears wltb the lntroduetlon of the second.
o-nltro group la II. Molecul:r nodels hsrre shosn that sueb a bypothesls
ls not trpJ.auslble.
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R.A. Melvor
, lit.A. Welnberger

(1) s. rorsdn and M. Nllegoq MeLlonnr !1, L5 Q#2).
(2) F, KepLen aad. J.D. Robertsr J. AE. Chen soc. Qf, tß6 (t*t).

,ll



64-22

FIG. I

Henol

FIG.2

FIG. 3

lc.p.s.x

I c.p.s.><

56.4 Mc/s

cHz REGTON

60 Mc/s

lO c.p.s.

lO cgs.>-.-<

I
o

I

CH3C=



64-23

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

PITTSBURGH
COAL RESEARCH CENTER

48OO FORBES AVENUE

PITTSBURGH' PENNSYLVANIA 15213

JanuarY 22, L964

Wet11 miss You' Count onDear BarrY:

Much l-uck and success in your new poeltlonl I

;;lt; enthusiastic supporü of ITTNMRN'

1 and

lle are currentlY exploring the conPlement'a ry use of P roton and carbon-l3

NMR to study the strucEure of coal extracts , coal der lvatLves, and chem-

s. One examPle of our work is illustrated in
icallY treared coa1 oroduct

and c13 NMR sPectra of a wax otL (heavY creosote from
flgures 1 and 2' II1
coaL), before and after catalytic hydrogena tion. The sPect,ra were obtained

at 60 mc/sec and 15 .1 mc/ sec . I'ntensity data from the Proton spectra

yielded ratlos of aromatic hYdrogens Lo hYdrogens bonded Lo carbons 1o-

cated Cx to aromat ic rings, and to hydrogens Present in other non-armatlc

sys tems. tlaking use of assumPtlons concernlng aliphatlc grouPings, Brotsn

and Ladner (Fuel r )oG'rxr 87, 1960) have deduced lnfo:mati on concerning

the carbon skeleton o f a few coal derivatives from their eLemental anal-

yses and hydrogen distr ibutions as determined by nl m'm.. I^le ProPose to

elimtnace the need for any such assr:mptions bY obtaining reltable inEen-

sity dat'a fron C13 
"P. cExa. Callbrat ion data obta ined in our laboratorY

frm the c13 spectra of a number of alkYar@atlcs and hYdroarqtra tics lndl-

cate that arcmaticitles ( in the classical sense) can be dertved directlY

frc,n c13 spe ctra. The comPl-ementary use of Hl and c13 data can then be

used to Place I imits on other structural Parameters including the degree

of aromatlc ring substiEution and the average sLze o f the condensed rlng

system.

This material wllL be dlscussed in more detall in the forthcoming Pitts-

burgh Conference'

/J
H. L. Retc sky

R. A. Iriedel-
e^47,2J'
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MELLONMR ???

In response to the caLl for possible new names for MEILONI'IR, several-
of our far-fLung brethren have come forward with suggestions. Some of these
are rather amusing, and some may even be useful (I do 'not mean to imply that
these two ctasses are mutuaLl-y exclusive.). In any event, here they are for
your possible entertainment and as an incentive. At the request of severaL
of the creators, all- of the suggestions are being presented anonymously. .

64-25
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&onaticlty in rr(rle"-{yüoxy and &iro htbrsquinones,,

S. U, Soö! and R, F. Hutton
leirahedotr klrers 1993 (1963)

"Csbn-l3 Cbedcd Sbtit6 ed &onetllc Isoneli6n Abut the
ftbyledc buble &nd"

O. B. SaYltstry and K. NadaE
r. hy6, fren. qL 4j\ G963)

"A Retnvestlgetion of llter@lecde A66oclatton tn Ltqüd
P. Coed, R. A. Coad 6ud C. L. tlutß
J, hys. Gee. 61, 2815 l\963)

"Nucles h@€tic ResoNce Specila of SoEe Subllltuted &b['1

J. fry6. cb€i. 91, ALL G963)

'!A tuuteri@ Irotole Efect on ftedcd Sbift"

r. hyd, free. qL 2873 0963)

"hoton benetic neBoNce gpectla of Ellvaltves of p-heryl-
1 sobuiFophenone" "thtolhene Chedstry. g, hepdation dd tuakylatlon of

5-substiiuted 2-l-&ioxtrhlopheres"
g. J, J*ohsenj L H. lar6en dd S.-0. Lävesson
retrdetuon lt 186? (1953)

D. {. (evt1l ed N.
J. hy6, cheE.6?, a76 O963t

"6 the ch1orl@tioo of Dtcyclopenr6dieDe-lJ8-Done,,
K. V. Scherer, Jr. and L. Scelbo
tetlde&on refters az7 (1963)

"SoDe @ileld Ch$acterlsttc hoperties of Sutstltuted Cycto-

V. A, üronov, E. V. Soblev 6nd A. N, iltzeova
retrshetuon 19, 1939 (1963) "Tetracyclo6qdene &d lts ee1@ on tbe Stluctue of

Cyclized Rubler"
M. A. tulut and J. deller
Tetrdetuon Lette.6 ?!!l G963)

"Thend Reorgdzatlo! of d- ed l-ThuJeae. A ftsenerate
Resra@emeni ot ihe VtrylcyctoprclBne TFe"

X. von E. be!1na and J. B. tebeli
retldedrob l9r 1989 (1963) ü. Kuono, Y, Nda&ira,

Tetrde&on letter6 453
S. onua, x, Sa64i ed (, N*ablshi
(1963)

"sooe IM Siudles on TdldE &d Erlvatlve6"(. lddsblr U. KEorc &d N. S. &sccs
Tet.abetuoa kfterE 2161 (1963)

"Tbe St4ctEe of Crifolinr an httblottc FloE a &6ldionv_

T. tuto. H. K*t6aea, Y. Hltatet"t"*.Lo" t9, 2o7g 1t963)

"structue of Secuidne"
s. ssito) x. Kotera, N. shigeßtsu,

z. Horii. M, E6@la, Y. Yesv&i
reüde&o;}9, e3t (1953)

A. Ide, N. Sugimoio,

rrThe CodolEatloE of },z_Äceßpbtbene hrtvstlves and Slertc
Inte.sction of Conit4ous Nltroxv Otuu!6'

L. D. HBwsrd Md I. C. Cslzdadi6
retr*ed;on 19, 2Dr {1963)

'codlMattod and Codods[lod MvEte' Aid-Mrd-;; Lral-Dqslorld coulrtq coEh!6 tn slx-teD&red

a. c."E trir", J, D. Cdr, H. F. Trsger &d B' J' Nl6t
r;rrdeeon 19, 2145 (1961)

"Tercenot& -- I r. B tucles bettc Reso@ce spectra or

Ie;lscvclrc Trlte+ene5"
D. Lavte, Y. Shvo ed E. Cloite!
rerrdedoE llr 25' (1961)

"Die Botonedeso@tu6p*tren eidsche. bfFerbldsb6toffe,,
S. Mne und J. RM!z, &ys. che0. ?4,65 0963)
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During the month of February L964, this
Newsletter and the undersigned will undergo the
change in geography indicated in the following
address, to which aLl Newsletter contributions
and other correspondence should be sent 4te5
January 24, L964, the deadline date for issue
number 64:

Assoc. Prof. B. L. Shaplro
Department of Chemistry
Illinois Institute of Technol-ogy
Technol-ogy Center
Chicago 16, Illlnois.

The Newsletter (iircl-uding bibl-iography)
wiLl continue without interruption or changes in
policy as a result of this move. The Newsletterrs
ne\d name wilL be as indicated above, in the absence
of any more attractive alternatives, the caLL for
which is hereby sounded

t€
Bernard L. Shapiro
30-December 1963


