
I

j

?ä. f o d g. .,,$:' -do'-'rtEdsi'"

Mailed: .raffiry +f öe.

M ontb.ly

E cumenicaL

L etters from

L aboratories
0r
N-M

No.

R

39

Author Index

Protonated ArmaticsMacLean

Shoolery

Shaplro

McLauchlan

Snith
Fraenkel

Klng

von Philipsborn
Malinowski

Freymann

Agahlgian

Robertsoa

Bothner-By

ulfonaoides

t

z

t
6

T

7

9

lo
l1
L2

Lt
14

14

L'
L6

n-60 cells
e-50 celLs

Double IrradiationW
Sidebands for V421OA

Anlllnlum Salts

HR-50 ALterations
Cyelohexadienones

Chart Callbration
A.M.P.E.R.E.

Ilydro:ryethy lpyrro lidine
5r 4-oehydroprollnes

Mlsc.

A nonthly collection of infornal private Letters from laboratories of nmr.
Information contained herein is solely for the use of the reader. Quotation
is not peraitted, except by dlrect arrangement with c,he aut,hor of Ehe letter,
and the moterial" quoted must be referred Eo as a rrPrivate ComunicaEioc.'r

f -Table ErrataTiers

I

I



KONINKLIJKUSHELL-LABORATORIUM, AMSTERDAM Amsterdam, 4th December 4 961
BADHUISWEG3 MSTERDN.N.

TELEFMN ö1 11 1

Dr. A. A. Bothner-By
Mellon Institute
4400 f ifth Avenue

PITTSBURGH ,I 3

Pennsylvania
U. S. A.

Dear Dr. Bothner-By,
We have lately been engaged in the study of the kinetics of

proton transfer reactions in solutions of aromatic hydrocarbons in
hydrogen fluoride. We are now able to record the spectra of the
proton complexes in absence of exchange. Thus spectra can be meas-
ured that show interesting details, For instance, in the proton com-
plex of pentamethylbenzene there is a long-range lt coupling between

the CH, group and the para methyl group (J = 3.4 cps) over five carbon
atoms, The meta methyl resonance is sharp and single, whereas that
of the ortho methyl group is broadened (JCrrr_Ctt. -4 cps). The CH,
resonance is likewise broadened because it äouplejs both to the para and

ortho methyl groups.
+2.80

tion in the second-order perturbation energy is restricted to the

Iowest triplet state of appropriate symmetry.
The coefficients of the atomic orbitals in the Hilckel ap-

proximation are given below. The symbols S and A refer to sym-

metric and antisymetric MOrs'
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Spectrum of the proton conplex of pentanethylbenzene at 40 ttc/s.
Soivent: HF + BFr. Chemical shifts in ppn fron benzene.

Simitarly the methyl resonance of 9-methylanthracene proton-

ated in the meso position is split into a triplet (J ='1 .5 cps). These

couplings can be explained with the Fermi contact interaction using

molecular orbital theoryl '?. Tl. following formula is obtained
o.. o

J*, = -o,oal ff .j. .j" "i, .i" i

Q,,- is the hyperfine interaction between hydrogen atom p and apr
t(-electron on carbon atom r. cjr is the coefficient'of the atomic

orbital on carbon atom r in the jth molecular orbital. The summa-

.1{,

S,I s2 c
J

We only take into account the triplet state S.' Or'"rn
for which one estimates in SCF approximation (including con-

figuration interaction) AE = 3.0 eV. Reliable estimates for ttre

Q values are: Q(CH,) = 28 Gauss and Q(CH2) = 60 Gauss. The fo1-

lowing coupling constants of the CH, group with the methyl groups

are calculated, J1p"""1 = 2.0 cps, J(ortho) = -1.0 cps and

J, , = 0.0 cps.(metaJ
The absolute values of J and also the alternating char-

acter around the ring is adequately predicted. The main reasons

why the couplings are large are the high value of Q(CHZ), the

existence of two conjugation paths over two ortho atoms and the

low excitation energy.
It is of interest3 to compare these results with those cal-

z
culated with an "effective excitation energy". With AEeff = 3 eV, we

calculate the values J = +1.0, +1.2 and *'1.6 cps, respectively.
This result is unsatisfactory, especially as regards the alternating
trend in the magnitude of the coupling constant.

Yours sincerely,

C. /t-'o {,^-

AzA'-4

cHs

cHs

CH3 + 4.67

CH3 + 4.95

cHs
+ 4.5O

q P rlt'^a'o'tr"-
C. MacLean

References:

1. ll.l(arplus, J.Chem.Phys. 33, 1842 (1960).

2, ll.ll.ilcConnell, J.llol.Spectroscopy l, 11 (1957)

3. A.D.l{cLachlan, J.Chen.Phys. 32, 1263 (1960).

E. L. Mackor
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ERRATAT Tables of t -values for a Variety of Organic 'jtructures.
George Van Dyke Tiers, March 28, 1958. ,

Y of Line Corrections to be made

Third
Below

Below
BeLow
BeLow

First

3"00
3.39
3"40
3 "563.62
3.87
4.74
6.58
6.45

First
First
Third

7"88

7 "94
B.O7

8"08

First 8"14

Second 8.33

Second 8,.5L

First 8"64

Delete
Change
lnsert
Change
Delete
Change
Change
Insert
Insert
Insert
Change
Add c,
Change
Delete

Change

Change

Change

Change

2.LL
2"62
2"64
2"85
2. Sg

line o
ttC6H5CH'r to ?rC6H5CHtr. Insert trnqr? in luftrlt"
'IC6H5CH=CHCOCI{5 2"64 - 5."
to tt2.89tto
present line.
to tt( cis)tt o
to t'( trans )tt "
"C6}I5CH=CHC0CH3 3,40 nq 5."
ilCUCI=CHCI (cis) 3,57 e 9,il
iICHCI=CHCI ( trane) 3"63 - 5,ttttDimethyltt to "Diethyltr, add ilolef , FItf .
to read I'CH=CCMe=CS2" 

o

to rt6 n3691t n

Iine "
T--1ro ,fMecoNcI{2öH, ( atl H: )"

to I'Me2C=CHCO1.{e (t'teCO & }fe cis to CO) 7,94 - 5oil
Itl0. tr to tl6 

"tt .
|--*.-|to !|C6H5COC( CO2H)CEZCi$2" "

Change to trMe2C=CHCOMe (Me trans to CO) 8.L2 d 5.tt

Change to t LzcLz CH=CH tt
2

change ro "@cH;äMecH=cH2',"
Chanpge to "( Bridge CH2)r, .

End of tables, last two footnotes: delete incorrect term ftprobable
errortt ancl remove parentheses from "(standard cleviation)tt"

George t/an Dyke Tiers
December 2l 1961
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December 22, L96L

Dr. A. A. Bothner-By
Mellon Institute
lrl+OO fifth Avenue
Pittsburgh, Pennsylvania

Dear Dr. Bothner-By

We hope that this contribubion will make your Saint Stephenrs
Day deadline. If not, maybe you can include it in the issue you will be
mailing about Saj-nt Agathars Day.

Sorne tjme ago, lre lrere asked if N}ß could be used to establish
the position of the al}qyl su.bstituent in compounrls lrith the general struc-
ture:

O'"-t-i
whereR=HrRr =a11!y1

R=alltyfrRt=!i
A preli-m:inary examination of the so-called parent compound (I),

i.e., R = Rr = H, i-ndicaüed the two N-H grorrps to be quite different (two
doublets at, 579 and 538 cps from TMS at 60 Mc./sec.) 

"o 
that initially no

particular problems were anticipated and j.t was believed that a si:nple
correlation involving the -N-allqy1 resonance positions would yield the
requi-red infor;nation.

However, upon taking the spectra of fr-SO2-NH-NCH3-C(=O)-/ (ff)
and fS02-NCH3-NH-C (4)-f, (ril)--toth known compounäs--we f6und that the
spectra indicated the -N-CH3 groups to be virtually identical--both ab-
sorbing at lll cps. It was-obvious, therefore, that a correlation involving
the N-alkyl resonance frequencies of the benzenesulfonyl benzhydrizides
with the position of allryl substitution might not be dependable.

However, a more critical examination of the phenyl proton
resonance indicated the phenyl resonance of If to be surprisingly simple
when compared trith thaü of ITI. l-urther comparison of these patterns with
those of benzamide and benzenesulfonamide and aII of the possible N-nrethyl
derivatives of these two compounds strongly suggests that a resonance
lrybrid involving the -NH-C(=O)-f, fragment contributes considerably to the
complexity of IIIts aromatic resonance.

DEDICATED TO THE APVANCEMENT OF SCTENCE



Battelle M"*orial Institute

Dr. A. A. Bothner-By Pa$e 2 December 22, L96L

vüith the excepüion ot fr-c(=o)-N(ctg)e (fv), all of the benzamides
and benzenesulfonamides exanined gave phenyl resonances typical of a ben-
zene ring which is rnono-substituted with an electronegative group. The
phenyl resonänce of IV, hoivever, appeared as a singl-e line. At this point,
it rnust be concluded that the presence of the second N-rnethyl group in fV
is responsible for the simplification of this compoundrs M{R pattern.

On going from VI (N-methyl benzamide) to IV, it ls not difficult
to vlsualize that the second N-metl4y1 group w'ill sterically trinder the
benzene ring from becoming coplanar with the carbonyl grcup and thus pre-
vent resonance involving the benzene rlng fron taking place. It is also
worth noting that the inductive po!üer of the carbonyl group must be quite
snall--otherwise the rrortho" positions of the attached ring would have
been deshielded and the phenyl resonance of fV would have been spllü"

The splitting noted in all of the benzenesulfonamides i-s
undoubtedly caused chiefly by the highly inductive -SOa- group--with reso-
nance playing, at most, only a ninor roLe in the splitting of the arornatic
resonances, again because of t'he lack of coplanarity of the phenyl ring.
This conclusion is supported by the constant frequency of the para proton
observed for the benzenesulfonarnide series.

Upon applying the observations made for the benzanr-ldes and ben-
zenesulfonamides to the spectra and structure of the compounds in question,
one can logically erplain the simpliflcation noted in the aromatlc spectral
regj-on of 1I as arising fron the blocking of resonance by complete substl-
tution of the nitrogen adjacent to the carbonyl. On the other hand, allqyl
substituüj.on on the -s02-Iü- nitrogen (as in rrr) does not result in any
substantial change in the aronatic spectral region of compounds like III
as compared with that of the pa.rent compound, I. One rrrould predict this
on the basis of the benzene sulfonan-ide series. ft is, therefore, only
necessary to exarnine the aromatic region of rnono-al}qy1ated benzenesulfonyl-
benzhydrizides in order to determine on which nitrogen atom the alt5ylatiän
has taken place. NrNr-Dj-substituted compor:nds give the same kind of phenyl
resonance pattern as II. However, these are easily detected with the aidof an integrated spectrum.

The ortho and para resonance frequencies of the compounds i3
quest'ion are contained in the appended tabIe" The values repörted here
were obtained using very dilute CDC13 soLutj-ons. The sane trends, although
more pronounced because of solvent effects, hrere observed using dioxane aJa solvent.

the -S0
in the

we are still somewhat puzzLed. by the shift to Lrlgher field of
?--Iingts ortho protons observed for the last two compounds listedtable. lrle have considered the possibillty that tfre l+BO and [J6 cps
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December 22, L96I

Thonas F. Page, Jr., and
Robert J. Jakobsen
Molecular Spectro scopy

components noted for f and ITI were arising from the ortho protons of the
-C(=O)-l ring j.nstead of as assigned in the table; howeverr. we have ruled
this out on ihe basis of the spectra of lso2niav(cH3)2 and fSO2NHNHO(=0)-cH3--
both of which shor.r the ortho aromatic protons to bä absorbing in the h70-
h7e cps range.

We enjoy receivi-ng iqELIONlm arrd very much hope that it can be
continued. If sending 150 copies of a corununicati-on to be included in
ME[,L0]W1R wiiJ help, we shall certainly conrply trith your request.

Sincerely Yours.

3t*';"9'P+V'
R"t^t t

PImI\IYL RTSONANCE FREQUENCIES rN CPS FRoM INTERNAL Si(CH3)[

Compound
d-soZz --

Ortho Hts Para H
il-c(q)-

Ortho Hts Para H

lso2uu2

lso2trlHcH3

/c (=o)-mne

/c ( =o)-llHctt3

lso2utliuc (=o)-fl

lso2u(clt3 )ivttc ( -o)-f,

lso2umv(cH3)c( =o)-il

lso2u (ffr3 )n (cH3 )c (=o) -f,

bn

LL73

L56

h56

It53

I+55

hh3

hLo

hBo

I+lA

\55

l+5r

r$e

boa

l+L3

,ul+6o

l+58

Ll+3

l+l+o

L5r

hlrg

hh3

l+St

H+B

l+h:

hl+o
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November 28,1961

Dr. B. L. Shaptro
llellon Instltule
4400 Flfth Avenue
Plttsburgh 13, PennsyLvania

Dear Barry,

Stnce your lelter of Atgust 28, 1961, which appeared ln MELLONMR /135 was
ci.rculated, it has become more and more aPparent that several factors bear-
lng on your coments about smpl-e tubes should be brought to light. I would
f,herefore appreclace lt lf you would cl,rculate the foLlowing comenEs ln the
next MELLoNMR issue.

The conslderations whlch led to öe recomendation of che Present Preclsion
sanple tube for the 4-60 were neither the desire to sell a mole exPenslva
tube nor to inslst on a tube of greater precision than actually needed for
Ehe appli.cat.lon at hand. Instead, the domtnant conslderatlon ls the hlgh
fllllng factor of the recelver coll, needed for optlmum sensltlvity of the
insLrument, and achieved by very close tolerances and a very thln and consc-
quently fraglle recelver coil support tube. In order !o avold the dlsasEer
of breaking thls part of the probe atructure by lnserting a sample tube ln
a cocked poalEion, the decislon was made to provlde a high'preclsion spinner
bearing of sufflclenE length Eo prevent cocking the tube enough co break thc
insert. At the same-time, lt was found that the small spinner whlch could
be accomodated in the llmlted' gap of the A-60 oPerated much better wlth
preclslon tubeg than r,tidf, lubes whlch were as much as geveraL thouaandths off of
the correcE slze.

The only way to provide a sufflclently sttalgtt tube wlth a sufflciently pre-
clse dlmeter te to shrink the glass on a mandrel and grlnd down to the correct
dlameter. The preclslon grlndlng resul.ts in the cosL dlfference between Lhese
reconrnended A-60 cel,ls and the I'seml-preclsion cellstr whlch are simply shrunk
on a mandrel. Since the semi-precLsion cells can range in dlaeeter from.l9l'r
to.197rr, lt is necessary to use extreme cautlon ln insertlng or removlng any
tube smaller than.194rr. Varlan cannot be responeible for probe breakage re-
eulting from the use of underslzed or lnsufflclently straight tubes.

The maxlmurn diameter tube whlch can be accomodated by the A-60 probe le .L96'r.
Therefore, there ls a possibillty that lf Ehe.Slass used ln manufacturing the
seml-prectston cells is running on lhe larte side, a large proportlon of the

I'i L:t:sl)orljlr, Pennsylvania

cells could be too blg to be lnserted ln the probe. I have contacted the
I^lllmad Glass Company, manufacturera of these seml-preclslon tubes, and have

been Eold by them Ehaf they cannot accePt for return any seml-prectelon tubee
whlch do not fit che 4-60. However, they wlll quote on Eubee wlth the dla-
meter selected to fall between.l93 to '196 inclies, and tn the ha.ds of a

careful operator, these tubes should be relatively sattsfactory for. most \tork.

It is worth noting that the precislon A-60 tubes have a crogs-eectlonal area
whlch ts 87" larger than the senl-preclsion Eubes. IE aPPears rhat sltghtly
less trlming of resolution is requlred in changlng from one sample to another
lf preclsion cells are used, posslbly due to small lrreguLarlties ln the thlck-
ness of the glass if the grinding oPeratlon ls ornitEed. llooever' for many

appllcaEions these conslderations are unimportant and lhe semL-Precl-ston tubes
can be used wiEh conplece success.

If, as ln aome laboratorles, lnexperlenced personuel are permltted to oPerate
the A-60, the nore expensive preclslon celts m18hE be the most economlcal ln
the long run lf expensive and titne-consunring repairs to the probe can thereby
be avoided.

tTI

Sincerely yours,ry:y7
Janes N. Shoolery

u,
S

I
S\.
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Concerninq Smple Tubes for Use in the A-60

Ye Assoclate Edltor

K.AucI/Bn

Pleose oddress anY rcPlY to

THE DIRECTOR

ond guote: DP.ilqO1
Your reference:

€*b

@
Deportment of Scientifrc ond tndustrlot Reseorch

NATIONAL PHYSICAL LABORATORY
TeootxcroH' Middlesex

Telegrorns: Pftysics, Ieddington Telephone:TEDdington Lock3722' ext' 199

BASIC PIüSICSI DIVISION

Zlrth Nonerober ' 
1961.

28 Decenber 1961

Dear Dr. Bothner-By,

riqy I
fuwa]'uable

H

bocc.le the thitd lrnber of ths NPL group to contrilrrto to your
newsLetter?

The above letEer from Jinr Shoolery ls certainly a mosl
Elnely and satlsfylng discussion of the reasons behind varlanrs advocacy
of thl super-quallry A-6O sanple tubes which they supply. In our pre-
vious coments on the tube problem (MEl-LOlüe 35' 9), it was, of course,
not our lntention to encourage the use of tubes of dangerous geometries'
As we trled to nake c!-ear, our use of the less expensive Wllmad tubes
was dlctated primarily by economic consideratlons, for we were Prepared -
for routlne apPllcations - to be extra careful and to sacrifice just a

ltttle fron thi perfornance in order to use $l''25 tubes rather than $3'8o
tubes.

Anyhow, all of Ehls ls useless history, aE leasr as far
as we are concerned, slnce we have just been infonned lhaE the new Prlce
for the hlgh quality Varian 4-6o samPle tubes is $55 per Package of 25

tubes. Thus, the cost is $2.2O per tube and we feel that this cost'
shlle stll-l trleh, (ElE!, not unreasonablel)' ts wlthln reach when all the
ottler factors are considered. Thus, we wl1l be uslng the Varlan A-6O

tubes exclusively when our Present supply of the cheaPer Wilmad tubes le
exhausted.

/i //,:t,4-'
/-. ,/- /

I shoulÄ llko to repont a rpvel use of the <lurble-irrailiatlon tectinique
aa recently appliect to a poroton systen by Dc. R.J. Abrahaor Dr. R. trbeeoan,
Mr. LD. d.dad qyself. In tho probleus dis."rseetl below the cheulcal shifts
between the two nuelei to be decorplect aro eoaLl- anit eo both tho strong
radioftequency fleld useal for rleoou$Llng anit the veaker onÖ ugeil to disBrEl
the spect-nrn 

-are both sideband responaea, the former obtained by nocüdatioar
of tirä speotroeter oscillator arrö the latter by m<hrlation of the nagnetlc
fielcl. In this way the sa]lest of the moclulation fuequencics can bo ohogen

eo that the conplote apectn:n can be sca[re<t rsithort the rurugEtl siclebarrils
overlapping the spectn:n.

f}le probleus aroae thrring an lnveatigationrlpto the confornations of
sone l,2Jisopropytitlene derivotivee in soLution(l). Theee copowr<le n?rD"1fü
glve spectrJt"ftlät ur" readily assignecl ard i1 vhi'ch +b lzt oouptlg ig ncar
i""o 

"ä 
that Erotons H^ ürd H, ehon doublet absor?tion patf,drns. Theso txo

protons have iery sirnifar ctrettiical shifbs but ln general their peake.are
iecogcisecl witfrolt trouble slnce Jn, d {o., vtrilst oimllar, ar€ not oqual.
Uorr.ä" in gome speotra, e.g. thooäaof 5,S*ärügrclro-1 ,2-O-isop-ropylldryep{-
totvl"- a-D-slucofirrsroÄ" (i) 

"rra 
J,6-arthydro-1 ,2$-isopropyLiclonc- C{-

;iö;fi";t6; (rr), trie "piritr"gu 
äbsented tn the-[a anil II, <lorblots -

c

H

( r). lt
llc H

aro precieely equal anÄ it is lmpossible to tlifferentlate bstwcen the t{vo

protons by norual mans.

C1€ar1y one of these f'rutona ls couplecl to Hr rlt\iah givce a cioublot
(1.5 

"p. aplittrng) yell rwveil tuo other llnesl tben II, la itr-raillatocl
;;;;rgiy uia trc äi.ff""tttou ln oo<lulatl'on fuequencles ie sät equal to tttc
.t*iä"f sldft botween E anil the lor field atoubtct anit Hn a'cl the high
fielil <toublot ir turar, tt is tt' low fielcl cloqblot n6lch öollapaos, thqa
iä""iiiyirrg U". In neither tuBtance yaa thero arryr cffeot on thc h1gh fielil
cloublet-

/rv

ft). llc

w\
--\
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Dr. A.A. Bothner-3y 24th Nsv€ober. 1961.

The relevant parta of the BPectra ars ahown tn tho ffuuro rlth ths
norual speotnrn ebovo ttn itocor4led cne La sach eranplo, anit rlth en inilloa-
tlon of tln coltapee of the H, Aoub.Let.

tblc vork has bcen cutol,tt€al' for publlcatlon ln tho Jor.rnal of tbo
Ch€rllaal Sool,€ty.

Yo.rra elncerollr,

H, //, 4 l/, 4

//t //^ H, H,

Y/- , l,l':'"t,/ {,1
'a'{ . .' /./' ' r.- iiir" ; .

// a;.n: d L' "
ß.4. l(clauclilan

Eaelo PlSretor Dl-slon

(t) n..I. At'ralre, lC.t. l{clauotrlaar LD. llal.l ard' L. Eotrgb.
to Ctreu. anA Tr'Ä.

Dr. Ä-4. Bothner-BY,
ttollon Institutot
4lPO Flftb lvouro,
Plttatrrgb t5,
Pa. ,
u.8.a.

Sutolttoö

H,

T.

$r\
\
$a

T.
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November L6, 1961 2

Ihe resistors serve to isolate the audio oscillator from the
rf unit and one is made variable to allow optimum sideband
strength to be achieved. R2 has a value of several hundred
ohms. Several precautions must be indicated. Wtren the unit
is connected to the Crystal Sync. connector the central rf
frequency will be shifted a small amount so ttrat it is neces-
sary to ietune for resonance. Adjustments of R1 and the audio
oscillator level can also shift the frequency of v421OA-

Dr. A. A. Bothner-BY
Director of Research
ltellon Institute
44OO Fifth Avenue
Pittsburg 13, Pennsyl-vania

Dear Dr. Bothner-By:

R,

we close this note with an examPle.
2O%D2o in H2O (+O.5 mole MnSoa Per
bands. The signal is overmodulated

Ttris is the DeO line in
liter) with 5 K cps side-

lfhank you for your letter of Iilovember 7. I am sorry to be
so taräy about submitting a letter.to MELLoNMR. I had been
intending to submit this contribution earlier, but because
of other projects, it was Put off.

It{r. B. tt. Joseph and I have constructed and tested a simple
device for producing NMR sidebands with the Varian llodel
v421OA Variäble Frequency RIr Unit. We felt that it might
be of interest to Unf.f,ont'ln readers since no Provision for
sidebands was made for this unit by Varian Associates' No
circuitry ctranges are necessary with our simple device'

llhe circuit for the modulator is as follows:

o -loKRr
Fto- A"lio
osc-illcrtor

C-cbte to Ctystcl
sync. oh V{ltoA

t gvc cor,ne.tor
,V3tl

OENtrflAL MOTOTB T&OENtOAL O&NTER

rr MtLE 
^Nt 

[touND ftolD6 waFI'EN' MroUrOiN

Input to the modulator unit is from an audio oscillator suc}.
as a Hewlett-Packard 2OOCD. ['he outPut is plugged into the
Crvstal Svnc- BNC connector on the fiont of the V421OA RF Unit.
gräquen"y-rnodulation of the rf is produced, and one is able to
obs6rve iidebands at frequencies of about loo cps to.ll K cps
which should be sufficient for most purPoses' Certainly one
can obtain a good calibration of his field scan at any magnetic
ii"ta "tr.rrgti with the unit. Il K cps represents the maximunt

frequency fär which we could see sidebands vtith the above
design.

)hryw,/,''^A
Yours truly,

George W. smith
Physics Department
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Dr. Akecl A. Botluror-By
Mcllon Instttutc
44oo 5th Avonue
Plttgburgh 1J, Ponnaylvanla

Dear lkaol,

tho MIR oqulpnont hore le vorklng rol1. In addltlon to all
the usual control fcaturoa, rlo hayo lnaulated all oxpoeod netal
parts wlth qlunlnlzod etyrofoam and bu1lt a box around the ontlre
nagnet. thlt last featuro oooros to have dono !0oro good than all
the ot*rorg put together. tio alao havo boon nanufacturlng our orn
rooordor pene for the varlan OlOi buy a Leroy Lotterlng Pon for
fl and have yout nachlnlet aolder a brass cyllndrlcal rogorvolr to
the top.

Along rlth others tr6 havo alao boon lntorcated in tho NMR apectra
of anlllnluo ealts. Thc htghly conpllcated rlng proton apoctrua 1n
anlllns collapeee to a slnglo llno shon anlllne le dtsaolved ln
etrong aclda. thla had beon found for aalta of anlllne ftolutdino
and g-chloroanlllno lncludtng tho N-nothyl and N'N-dincthyl
derlvatlvee. Fron the woll epacod Nroethyl proton uultlplote and ttre
Ilne-ahapea of tho N-H bande, lt la oloar that N-H oxchango lc too
slon to contrlbutc to ttro coelseconco of tho rlng hydrogcn llnoa.
Vory efunlla,r offccts aro obgerved rhon thoao ealtg aro dleaolvod ln
dtnethyl aulfoxldo, naüranol, di.oxano, and NrN-dlnothylacotanidc.
Fron tho Nl,tR apectra lt ls found that thoga ealta are not dlgsoolated
and N-H oxohangc 1e elow. Not cll theso ealta 6hox l*tö aa.oo dogreo
of coalosconco for thc rlng hydrogön llnea, tho cffoot bclng loaat
for lodldoa and noat for thc chlorldee though even lodldea shoY ao&o
collapao. 'Iho anallost cf,foct of aII la found f61 NrNrN-trluothyl-
anlllnlun 1odldca. For lnetance ln the rlng hydrogen spoottlrü
for NrNrN-trlnothylantllnlun lodlds ln dlrocthyl sulfoxldo end
dloxano 1! vory Elellar to that of nltrobonzsno, bonzol,c actd - aby
nonoeubetltutod bcnzono rlth a attbng oloctron vlthdrallng group.

It la ovldsnt that tho effoots obsorvod hore ero duo ohlofly
to tho acconpanylng anlone end only to a soall extont to opoclflc
eolute-eolvsnt lntoractlono. Thors secm to be txo parto to thc
anlon cffcct. tho oxchango of anlons betteon enllinlun catlonc
and tho procoao by vhlch a anell anlon rlll avorago out ttro rlng
hydrogon Ehlft8 ln ürc anlllniun catlon. Iho flret offcot has bocn
obecrvod fron NllR epoctra of p-chloroanlll,nluo lodlde and

THE OHIO STATE UNIVERSITY
DETÄTTIENT O8 CEEIISTII

tE va6l llTt lvlNla
colulrlus 10, oHlo

Dr. Aksol A. SothnerBy Pago 2

chlorlrle. tho loalld€ dlsaolvsd ln dlnothyleulfoxldo glvos for thc
rlng hylrogeng a roll dcftnod quartet whlle t}tc chlorldo ylclds a

afnite'tfnl vtth gnall Battellacsl for golutlone contalnlng botl
ealie ln dlnethyleulfoxldc tho ring hydrogon llno ohape 1a tho
gvcfagefortthetyosaltsandghowgadogrooofcollapoclntgroodlatc
betseon thcm.

' the p-aubetltuted antllnhu eslts H€ro cholon for t*ro alnpllclty
of analyeing the EPootra. Slnllar roaults voro found for ortho and

nota gubetltuteil anlllnog.

It ehould alao bo potntod out that ln aguooue aolutlon t'hc
N-H oxchange rato varya over a rldo rangor aa alroady roportcdt
and rat€ conetants can be ovalust€d.

Hocontly ln conJunctlon nlth Mlchaol Cava, wo havc boon looklng
at aono rlgrliativee if 1r5-dlbon"cycloöctatotraono. Ihls ooupound

forrg a tetrsbroulde rltll brononc. Iho tertlary hydrogene glvo.
two doublots. Tho choolcal shlft botreen theao hydmgcns ls o'49 ppt!

and tho coupllng J - g.-1, cpe.- Thc lattor Inpllos th't lrhc dthcdral
llrH angla nuet Io cloge 

'to i8O'. Tho only Droldlng atoroonodol
yütctr itte all thosc condltlong ls trhat of tho akeHod boat fort.

Slncoroly,

CrL.u'{''/"

Oldeon Fracnkcl

GFr I Jk

\'\
-s)I

o
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readlngs of short steps and even of lnflectlons may be ßade
wftnoui havlng to rec-ord changlng flgures on a novlng chart'

Belng blessed wlth-a good nagneLrrve have fo-undt as-'Ild
nr. srräprio wlth the A-60 (I'ßLLONMR #35) ' 

the'Y shln eolr
conti'of'to be too coarse. Dlsplacement fron optlmu4.by as
itttt" as 5/loOo of the range of the Hellpot wlth !'Ihlch we

frave reptaiecl 1t has a potlceable effect on the resolutlon:IOWA STATE [,'.NIVERSITY
of Science Acltllfled e thanol , Io\./e st -fleld peak Y

AMES, IOWA
Decenber 2I, L96l

Dr. A. A, Bothner-By
Mellon fnstltute
\\oo Flfth Avenue
Plttsburgh 13, Pennsylvanla

Dear Dr. Bothner-By:

In a yearrs use of our HR-6O for nore or less loutlne
proton spec[ra we have found that operatlon could be strean-
l1ned sonoewhat by a few slmple nodlflcatlons that nay be of
lnteresb to readers of MELLONMR.

bie lnserL auailo sldebands 1n the nornal way vla ühe
Jacks on the V4352 Llnear Sweep Unlt, but the nodulatlon
swlbch now has thxee posltlons. Thal on the rlght applles
modulatlon, the centre 1s off - 1solal1ng the osclllaior froe
tlre 2 Ke/s. fleld nodulatlon of the Varlan lrrtegrator systen-
and the left-hand posltlon, whlch ls sprlng-loaded., actuates
a relay across the 'RESET' button of a Hewleut-Packard l2IC
elecLronlc counger pernanently connected to the osclllator.
To neasure bhe audlo frequency thls sw1üch ls eoved Lo th6
left and teleased, no allsturbance of other controls belng
nece s sary.

To facllltate lntegratlon, we have lnstalled 'CANCEL
IIfIEGRALT and |READ INTEGRAL' buttons 1n a panel on the con-
sole top. The flrst ls connecbecl to the cotrespondlng termlnals
on the lntegretor and the secodd to therEXT. SAMPLET Jack of
a H-P 4O5AR dlgltal voltneLer (and to a 0-10 recorcler) by the
followlng clrcults

FlnaIIy, to ellnlnate one moverrent and to avold burnLng
the I2OAR oä61lloscope facer we have connected four unused
contacts on one wafei' of the V4352 Sweep F1e1d Coarse swltch
viä iir.-fq.rtex Amplltude control' (never-used 1n our appllcatlons)
to one end of the- oscllloscope brlghtness control!
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ldhen the syltch ls closed, the voLlneter reads (and holds)
the value of the lntegral whlle slnultaneously a plp about
I nn. hlgh appeaxs on the G-lO trace. ld1th practlce, accurate

The oscllloscope ls edJusted 8o thal the spot 1s Just vlslble
wlth the sveep-offl when lt 1s turned on the-spgt l: "Y!9-natlcally brllntenäa to an exletlt controllable by the forner
Marker A.nplltucle potentlone ter.

The above nodlflcatlons coüpensate to some extent for
the lÄci of unlfleO deslgn lne'rltable 1n the develoqnent of.
iü. nn-eo Äna also nake Ltfe easler for operators of l€ss than
average reach.

glncerelY Youtst

,+4)
vr\s

I

G-to

Roy W. Klng
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Dr. A.A. l3oLhner-l3y
Iüe1l-on Inotitute
Pittsburgh, Pennsylvani.a
USA

Dear Dr . lJotlrncr- l3y

For a long t ime we have gained invaluable i.nfbi'rnation fronr your
excef lent Mel.l.on Lot,tur syst-,enl. I\ow, Lo justify a subscripti()n
we would tlke to pr'esent some cll,rLar on lonil-r'i.:n11,: cou1.rlin13 of
protons in cyclic clienone systems whjch may be of consicjerr.rble

diagnosiic and theoretical va1ue.

lnle ltave observed ttrat irr (p-)cyclotrexadienon.:s r'rhicli are un-

syrnmr-:Lrically substit,uted in blie c-posit;ions bhe prot,ons 116 ;rLrd

HBr show spin-spin coupling of the ordcr of 3 cf s. i"or r:;':ztnple,

in compound IfI llpr 1.;ives'a doublet (J=?.9 c./s) and Hp a quin-
tupl.et because of additi.onal eill.yIi.c coufrlini: to Lhe t;ti:t;lryl.ette

p;roup at C-2, 'lhe mu1t,iplicity arrd intctrsit.y rat,.i.o ol- t;hu il6

sir,,n:rl slrow Ll-rart JttßCil, i s iiborrt iralf of Jltpttp t - '[]rt; corilF,]ct;e

analysis of l,hc s[)ect,rum f).r'ovcs Llirt t,lrcrc j.s no couplini-l ol t,he

p-protons ilnd lhe p,r'ollps aLt,i-rclrcd at C-4' 'l'lre obsr:rvcd IlBIIpt

coupling is charrctcrisLi-c lor thi.s t',yJ)ci ol' rllc'noncs. 'fln:s j n
IV Llre ßt-J)roton couPlcs vrj.th J=2.8 c/s r,';i.t,lr Ll'rc ß-pr()Lon j-rr

ackli-t.-ion to Llle l:rrl1cr coul'Ii nil (J-1o c/s ) w:i uh Lhe o:r-l)r'oL()rI

which :rlipcar'5; i13 ir tlotrblct- .rt lii l:h"r' f i ':l.cl . 'l'li'l d:lta o[' t']]cse

irnd Lrr'o oLtr(i1' ccmpounds ilre li sl'cd i.n t,lrt; f.'rrl1.o',vi.tr1; L;rbl.e.

'I'lrc l':rct tlritt t.lte fi-1it'oLirrts i-tr t;lre :iyl.;Bl()LI'icitlly sulrsLi t'Ltt'ed

rli.cnone V gr|or.ittct: ortly,1 sirl..Iet t'trl.(:s r;ut, cotll)lint; of'Lltese

T.1I.TT
-t-r-

rv. y

cornpound ile IIp r Ilsr

'l'lrc s:)iüi.r':i 1.1'rt.'c ct{)t,irlnr.:tl r,'liLll a Vllriirn A-60 insLrurncrlt' it-I

Ctll.4 - s()Ltrt.i.()]ls, Cllslrri r;i.tl slr-i lt'.5 ilre p;iven i'n d -uni1's ittttl

J-v;rIL.r,,s i11 t:/s.

iiur't-,1'1irIn('1'e t-li,:r'c ilt ";t)orl .:vi{lcllce r'hirt' 1'l)e i;wo c-.Ir'r'Liiltl;

r,lr,r\., ;.r r;,i.1rri l ii}. i.,r)t i.iill.fl..l-i;r t:rrttlrlirrl','itll c<lttld i:': 
'jllollll 

jir

.r, J=l..ti-2cfs

w\$
I

Y

"/ ltt ' ft2 = ljr

IV li1.- lir ; llo=ll

IIT
lll=R3- Üll2-üll'-'ul{2

ß2=t3p ' R4= CII3

1I
It1=R3= CIl2C6li5

l?2=ll ; R4'.0113

T
iil=113- Cllz -0ll='Üllr

R2=ll ; R4-0113

:;it1111 .; 2,5Ü

rlor-tbl.; 2.42

Jppr = 2.8

qrrint.; 3.43
Jppr= :l .9
Jpctl* - 1' '5

qu.irlt. ;3.80
Jpg r = 3,t)
Jpr;i1, -l .5

rlrrint. ; 3.57
Jggr= 3.0
Jp cH, - 1.5

quirrt. ; 2.85
Jorpr - lC).O

Jppr = 2.8

rloubl . ; ..2.77
JpB, = 2.9

r|,r.;rr1;. 13 .38
Jsrgr = lO,{)
Jo' r -- 3.O

PP

quart. ; 3,30
Jorpr = 1O.O

Jgpr = 3.O

iloubl.. ;. :1. trS

Jr.rpr = li').i)

dor'1lr-t .14.ir0
J.rrpr='1Ü.{)

tlorrt 1. ; :l .9Ö

Jarnt = 1(;.O
lr
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lrl-a.lltyf-il-l<ct-,o-/l'(ir)'3'(4)-i',r*ol,yclro-rr-r.!litlra'1,üilu5.'i.'ir,rse
,,ji,,.,cL|a 1.ot.,()tr,llci' r.lit;lr :r rlr:i l.i lcd aur;,rlys:i s o[.' Litc: c'lcfolt,;xei,licu-
Ör]c ir!:,cct,fa r.:i l.l- lri, iil'cij()])Lild .i rt il fu-I.1 l,itliror ':'.

''l'jrr: crni,rl. lcr va.l ur;.t r:r t.lre II6Flor cor.rlilinB.i ir f.ltc: ll;ove trreltLioned

c:)ltl)ourlds si)ülrs f,() el itninilte coupl:ini1 vitr t,lre dicrtrlltc-' bonrls lur
t,lr.: observcct Ilpllp ' c()rr!\.L,l.it3; .i-u iLic ( 1:r- )cycl olr<;;adi erlollijs - Otlier

J)orjsil)1e cxpl;rttaL j ilns lor tlte 1-rlrenorneuon j.ttclrtclc long-l'att1';e

couplinl; tltrougi r '1;lle r, rLrilsrrl-stiLuLcd ccLr"b<rtt i1t'orn or 
'1 

slrort-
rilnile Inccl)alnisln ll.y d i..L ilcu orl::i'L;-il- overlilp lrel'w'i{)n tlle rli r':lionc

rlrrr.rblr:-bontls. Lf tlr,'Lai..l;cr lnochitnisirl i;f ol)urill,iIIß Llli.li'r'Jould

lr"l.low j.rrberestinjj cortr:.1-usioI')o rcf',;rrd.i.lll2; Llre die n'rne strlrct Llre.

J. ilorl;ii1.ya, ii. iiai'tt,:r', {l . SiISSur 'I . l'i:-r.i.ir'y "l !d. von

Plrj-.1..i|sborrt, iYr 1t:.)i.,arirt,:ion.

Dopartmonl ot
Clrenirlry cnd Chmiol Enginoring

November 28, J-96I

Dr. Aksel A. Bothner-By
Dlrecüor of Research
Mellon Instltute
44oo Ftfth Avenue
Plttsburgh IJ, PennsyLvanla

Dear Dr. Bothner-By:

Operators of Dl-6O and HR-60 rJarlan Spectr.ometers do not have
the advantage of callbrated chart paper (ln contrast to A-60
operators). Consequently, many hours arö spent 1n calcuLat-
lng chemlcal shlfts and coupling constants. I wlsh to lnform
such unfortunate MBLIONIvIR readers of' a labor-and tlme-savlng
tectrnlque i^re have been uslng 1n our Laboratory durlng the past
s1x months.

Essenü1a1ly, the mehtod corrslsts of uslng an adJustable scale.
Our graphlcal scale is draurn on a plece of paper )Ott x JOtt.
The bottom of the paper ls dlvlded lnto ten equal d1v1alons.
Bold llnes are drawn f'rom tlrese polnts to a comrnon vertex at
the top of the paper. Each dlvlslon 1s furtirer subdlvlded
lnto twenty equally spaced, l1ght llnes coaLesclng at the
vertex. The bold llnes are marked O bo 1O, I'rorn left to r.1ght
r.espectlvely, slgrrlfylng e values. Below each ä vaLue are
vrritten the cor.responcilng cps unlts (for exarnple t = O
corr.esponds to 60tl cp's,t = 1 correnponds to 54O cps, etc.).
A serles of llnes one-tral"f lnctt apart are drawn parallel to
the base Ll-ne. The pur.pose of the parallel l1nes ls to ]relp
properly posltlon thc NMR sF,ecbrun.

Nornally we obtaln spectla on <ll1ute sol"utlons usj.rlg C C14 or
C0Cfg as solvents contalnlng a trace amount of tebrameLhyl-
sll"ane as an lnter"nal- standard, v'Jlth the wlde-rantse oscil-
Lator an lmage ot. T.M.S. Ls super.lmposed at about l5O to 5OOcps rlounl'1e1d (dependlng upon the type o1' cornpound). Afttr
the spectrun has been taken l1ght pejlcll l1nes are drawn thru
the naJc;r. peaks perplrrdlcular to tlte base firle. The spectr.um
ls then posltiorred on tlre gr,alrlrlcal scale so tlrat ilie T_M.S.
peak llnes up on the zero cps line.. and lts funage upon wl:at-
ever frequency was used 1n callbralton. Care rnuut be takeri
to allgn the base llrre exactly par.alfel to the botüom of the
graphlcal scale. 4 vafues or cps ].e-Iative to T.M.S. can be
read dlrectl-y frorn the ßraph for. each peak. W\s
Tinnks l'or the cople$ oI' MDLLONMIi bulletlns. \

Slncerely, \
:4n/zi*.1; u,

hllüvl: trrbb lldlnund R" Mallnowskl

5i nc.:r 'r:ly yotrt'i
i i'l/ .,,
'i l,;ii.;1'I't ',.l,r t,

l"/. V(.)lr .l'1r.l,l.i 1'l;l;cirn

'/ .. l,

'l'. li;rltry
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ANMXI DU

!AEo|ATOR€ OE r€CHEtCnES ?HY5|QUIS A rA 50R80Nt
r: rut vrirot coustN, ?ARts-v.

stadreseer ä lÄ. le Psfesseu G. 86!6o Iüiitut de PbÄBiquo. Bouleyeral ilrlwv
ä c*a"e (s"iiÄ'äll-

Tho lIIn apectrur vaa ratlonallzed on the ba6la of tYo
lao[er6 beltrg presetrt. In further €xperl'Denta, u6lng
a eetalyst itr tbo pr€aence of hydrogelr the ratlo of
,,aoEr vas reversad. By üeana of chrorstogr&phyr a
BDall aEourt of the pr€domlnaut lsomer ln tbe latter
sylthesla ras sppsrat€d. Thla lE tbe atate of the
rork aa of ros, and tbe program lnvolves propar&tlon
of theae laomrB by th€ tyo D€thoda 8Dd ldentuicatloa
&Dd &ralyala by ü8. The rrtrr vaLues of th€ NCg3 aDd
C83 8ro glven:

NCt3 C83 Doublet

Iao.or-I 7.521 8.8Or8.91
Isorer - II 7.65 t' 8.84' 8.95

T?6 WTNCHESTSR AVENUS. NEW HAVAN {. CONNECTICUT

Docemb€r 2Ir 196I

(r)

shcor€ly t

t.

Ptrrs. E 2l il6cmbre 196I
ODfon ' 2a.tt POSTE 2d]

!F/ar i45
Ih lkssl A" BO4HNER-BI
Director of Be8eüch
LH,ITN I}$TIII]T3
4.iOO Fiftb Averus
PIITSBUNCS 13 PÄ.

u.s.a.

Cher Ilr Bothner-By,

h Eu8 fdlicitut de rctre heuewe iDiüiatlYer Ie cr6atioa des
ItrEL,I{NIn, Je voudrais alms cette prsi}re lettrer üEocier votre ialdo origlDsls
Ä lrexistence iltu grouperent ayut dea brts orionüCs aI&E I& Dtre directionr-
nais ite faqou plu g6ndrale r II sragit du Groupeuent 

^oIr"P.E"B.E.r 
ceci dtut

llabrdviatiou ile r Atones et lioLdcules IEr Etuile Raitio Etectriques Ce Gioupmnt
est peut-gtre oolm comu ux U.S"L qurel Arrcpe eü crest pouquol il m
s@ble utile ile faire lmrt icl &u lecteus rles IIEIJ,0NUB du but et ile la
rdalisetioa ile ce Grouperent

Le Groupwät lu.P.E.&nE. r6mit les chercbeuE utiligut dtuo
fu4on gdnCrele lea oDdes hertzlemee et ne ale travu sur Ia structue atmique
ou ml6cu1aire, Ie Ddsoucs ldogodtique ltucl6aire 6tut Itw des brecbe! do
son activitd. Un Dulleiin illlnforoatiou puelt rdgulilremut eü opporte lel
renseignenente su Congräs, publicaülou et trevm tles n@bres ah GrculEnati
s{,q,.o Iou les N depuLs l95I u Colloque r6uit Iea chercheus a u vllle
ilt&$ope ttiffCrente 1 succersiyerent ä Puio, Grooble (Frmce), Puis, 1ul's a
1956 Genöve, 1957 Seirt-ltal*Banes (Erroe), 1958 Parie, 1959 Lonilres, 196O Piae,
196I Leipztga

ranseignoents, les chercheus ales qui
ao rsalre ä ce Cougrls-oh ils aerout lea blenvenulnuront

Dr. Aksel Bothn€r-bY
Iellon Inatttuts
44OO Flfth AveDue
Pltt6burgh 13, PennsYlvanla

Deaa Ak6el:

I ras brorslng through Dr. Cecile Naar-Co11n'6 16110[
llersl€tter thän I ran acrosa a plece of work doD€ by
Dr. n. J. AbrahaD. Tho aubJect wa8 rrsolvent Shlft -
Uy&oxy Prollne spectra", }{o. 33-I€llon l{lln, pp.23.
TLls pionpted ny vritlng a Duch d€layed Dote conc€rnlng
aoro lork that 18 beltrg dono at OIt'n l8thl€aon concerning
a 611118r ayateo. Tbe problen, slthough chenlcal lD
Daturo, developed 8a a r€sult of &D llIB sPectruD. The
colpound (I) vis syDth6slzod ualng I chemical r€thod
tlvolvlng tho redrlotlolx of th€ pyrrol€.

Sl vou souhaitet ilea reuelgrmerta cmpl&enüeirea, Je wu
les adrecaeral bien Yolontierao

Beceyea, cher Dr Botbler-By, Ilexpresrion de res gatisats trls
coriLiau&

.o'- 

-;t
'1.'- ''

B. ntEIIi.I}IN

--'-'"Prof.t"or ä la Frcutüd dea Sciaces
ile Psls. tr[./dJt

P.8. Ceclle hss startod the boroD prograr and ls lraklugthe tranaitlon fron the rcaderl,c uorld to thehduatrl8l. In a fer ahort northE she has becore anexpert on boron }{ln. It appeara sbe rlll be qulte
buey ouco ahe g€t6 golng. te b&ve our borotr decouplernor, and thls rlll bo of holp to her.

Il poaslblo, Itd like to be rdded to the nalIlDB ItEt;
!or9!er, 1t rould not be s hardshr.D n€rol.y to readCccllcrs lellon NII aDd occaslonally cont;1but6 Bo!€thl[g

P-s
-L



-2-TELEPHONE: MW 0522,

@hr lilntrrrrritg uf $giurg
gYDNEY, N.S,W.

IN NEPLY PLEASE qUOTE i Department of Organlc Cherntetry

l2h Deoernber, 196I.

Doar Enthualaeto,

|/lth thig oontribution I hope to get the Unlverslty
of Sydney on the malllng list for l,lEIJLONl,lR. The work wag done
when I was at NIH, B€thesde, whero Bob Bradley and Ted Becker
do s wonderful Job ln aatlefylng the demandg of empi.rlcal- organlo
ohemlsts llke nyself. One of oux chernical lntsresta was
3r4-dehydroprollne (I) and 1t8 derlvatlvee. NMR was by far
the qulckeet. way of, finding the posltion of the double bond ln
the rlng, and whetber it had shlfted ln the oolrrre of chemlcal
re.actlons. In addition, sone lntriguing Nl,lR effects are observed
and some of these are brlefly deBorlbed below.

Various derlvatlves have been prepared uelng dlfferent
proteotlng groupa on the nltrogen and carboxyl funotione. In
eeveral of theee, the two oleflnic protons appear as e Blnglet
although the slgnale from the protons on C-2 and C-5 are complex
nultiplets. In the rernai-nlng derlvatlvea the olefin band ls.e
muttlblet of at least 14 peaks. For 1,4-debydroprofhamldo (II)
the olefln band is a singl€t in deuteroohloroform but change8 to
tho nultlplet ln deuterlum oxide. In dlsoueslone wlth lksel
Bothner-By and Jin Shoolery the followlng lnterpretations have
emerged:

(a) apectra wlth the 2 ploton oleflil olnglet.
llhe ol€f1n protona have ths aane chemioal shlft. They ep}lt eaoh
other antl both ar€ split by the protons on C-2 and C-5. Th€
reeult ls a deoeptlvely olmple pattern for the olefln absorptlon.
Bothner-By has rnade oalculatlone on oi.mpler gtruoturee (tvo-oJ.€fln
protons and one other proton all coupled to 6ech other) uhloh
provlde a good model. 'Ihe model requlreo that the protona on
C-2 and C-5 be oomplex rnultlplete and that sroell eatelllte slgnals
be present at the bseo of the olefin singlet. $ure enough, tlr\y
but reproduolble p6aks are obeerved at hlgh gain 1n the dehydro-
prollne eerles.

(b) opectra wlth the olefln nultlplet.
'Ihe mu]"tlp]-€t 1a easentlaLly an AB quartet 1n whlch eaoh branoh l-a
epllt further lnto a quartet. Overlapping then re<luoes the
number of obeerved peake from 16 to 14. the prlrnary AB quartet
ls due to the two olefln protona which have a ellght chemloal
ehtft dLfferenoo. ths three proton8 on C-2 and C-5 then epllt
eaoh of tho olefin protona wlth a coupllng conata.nt of the san€
rnagrrltude.

In al]- cae€Br the complerlty of the eplittlng patternfor the_other rins protöns denranäe tnat the c:e-ää-öliopioton"be coupled to each öther as well as to the-oleii"-p"ät6"ä.
The Lnterestlng derlvative III, whloh contalne flvedlfferent -types of protonä, glves 

" Äpeoti..,rn od"i;;ü;-ät rtrr"sha'rp singlets of appropriÄte ohernloai enlft ana-arääl' -in"
protona on the o,-oarbon atoms do not spl1t u"*rt-otr,äi'o" it"olefin protona. Thls ls ln oontrast i" tn"-"ä-*poi,iä"-är""o"""a
gbove altlrough the ctthedral 9lgles b€tween tfre "i"e-proliis ,o"tbe practloally the eane 1n alL casea.

In oarbobenzorydeh5rdroprolln€ n9liVf ester, the peakfor the metfurl of the ester gioup-lg a doubl.-t-oi-rÄpä"Äfio"
|-:t:,-il 9:uterocht oroform. rhie 1e not due ti "piittr,iä(lhanrc goodnBss - there g:re grrggay enough probremi 1n thre eerlee)beoausE ln aoetoni.trite.the d-oublei s_epaiation ;h;g; iä-f opu.two dlfferent conformatlone rva a.rd rvä p""t üe-p"e3iit-i., 

"qu"r-arnounts becauee of restrioted rotation about the'amiaä-to"ar -
as in dlnethylformarnide. In agreement^with tfrfs äipiartriifor,,the aronatlo--slgnar 1s also a doublet of separatJ-on ä-cpJ-rn uotrrsolventa.. vapour phase chrornatography giväJ Ä ,i"gr"-öä.*
showlng that the compound (an olrJ i.Ä pure, and thaf,-Ir^ä-üarrr.r
.to totatlon hae been exoeeded at the ternpärature of the cor.unur(r4o") .

tr'inally aa a news item from the Southern Hemiephere,CSIRO and Austral"lan Unlveretties have 5 A-6giu-""a j-bp]ä0," o"order, so that those _of you who have beän plas"ed -"i.in 
eoJt""rrr'

?:rtl:"-:T_:Ip::!,rerlef . ahortly. Unforiunäteiv irrir- u"rrr"rsityls not anongst those mentioned Ln the last sentenäe. but we areoarnpalgning hard for funde and are optlmistic of 
""ö"ärJ.-
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A low lutterlng whlch threatens to grow lnto e deflnlte rrubls
1e beglnnlng to srlse frod tho reclpLents of rr.., pleaee renmber theE che.rprlcer of a aubscrlpllon.,..rrlettere, and dlstlogulsheble ln thls nuruur
are phrasos such aa rrhow eone he doeonrt take hl$elf off tho 1le!?'r,
",,,.. paraelte.,,.. rr, etc, Ye sdltor hes h&srlly revleved !h6 eltuaglon
and sure enough, norhln8 hae been contrlbuled fr@ thts corner alnge laauo
No. 25, Herewllh haBty anends.

Aa nentloned ln Alex Roberlsonre lelter, we Chough! we nlght
be able to explaln the caprlclous appearance and dloappearance of Bpllttlng
pstterns l-n the spectra of Jrl+-dehydroproltne apectra on this baslsl
suppose tlght coupLlng (7 epe) and no chenlcal shlft between the olef,lnlc
proton8, snd further suppoae the protone of the -CHDN group are coupled
wlth about +2 cps to the sdjacenE oleflnlc proton afid about -2 cps to lhe
renote oleflnlc proton (s11 reaeoneble for ths geonetry). Then by
conslderatlons 61n11ar to thoae developed by Abrshsn and Berneleln (Cen.
J. chem. 19, 2L6 (L961)), the eftectlvd coupllng bstveen !h6 oleftnlc pro-
tons and t\"e N-CH. protone would be lhe average coupltng, or O cpo, lf
e chmlcal shlft ts lntroduced betweeu the oleflntc protons, then the
averaglng effecls wl11 disappear, end q rlch Bpllttlng patLeln wl11 be
observed. Cslculatlons Ln the past few day8 ualng our FR-EQINT lll proBlsq
have rhown that ve can tndeed nstch the spectra for 1rl+-dehydroprollnrulde
ln chloroforn (6lmp1e palrern) end ln DoO (complex pattern) changi.ng only
Lhe cheElcal Bhtft of one oleftnle protbn. Perfect nsEchlng hao not
been obtstned ye! - we wll.1 hope to provlde the exact paranetera next nonth.

Olber acllvltle8 at Mellon lnclude a pursult of the rotqllonal
18ooar problem tn el.kylethyl.ene8 (cf, ueUow 26, 9). Dr, H. Günther
has prepared l+, 4-d1nethyl-r-t -butylpentene-l ( Atlt -bucy lpropene ), and
2,5,1-trtnethyl-l+-t-butylhexene-2 (1r1-dlsethyl-ril-d1-t-butylpropene-l)
and we hsvs analyzed the gpectrs of these. The valuee for .Jr L are 10.65
a\d LL.t1 cpE respecrlvely, lndlcattng a 1arg6 propor.llon of'" rot@er
wtth oleflnlc and allyllc proton trans-orleqEed. The long range coupllng
sonstant8 fsLL to -o.10.pi (traniffia -0,61 cpa (cre) ln the-di-r-6uty1-
propene, elso, llo have preprlnts qf thls work and ut1l forsard lt to aoy
who ludicat€ the deslre to sec 1t.

We heve algo done s@ work (wlth Dr, Naar-CoUn) on ths
2,r-dleubstltuted butanes, v6ry 81o11ar to Ehat reporEed by F, A. L. Anet
(uellow Nq. ,7). Artlcles by Anot and by us are du6 !o appaar lq JACS
shortly,

l.lork on programlng contlnues. Mrs. O. D. cslog1 hss feen york-
lng o[ dsvGloptng 6 Eelf-corr€ctlng progru. Ile hrve one tbat workr
(part of the tlne anyway), and wlll.be worklng on reflnr,ng 1t over EhG next
fev 6onth8. lte slso hope fo work on progra@ vhlch wlll pemlt calculatloos
of Epectrs vlth two klnds of nuclet (e.g. H & F) and whlch wlLl lncorporate
gloup theory factorlng to sllow econml,cal calculelton of spectr4 of
iystens vlih Dor€ fhsn 7 splns.

FlnElly, we are worklng ln long range collqboratlon ultb
Or. P, Etrslln (S. Afrlc&) and Profeseor U. ll. B. Berton on th3 struclurr
of, thc Btursl producta knom ea Ehs Cucurbttaclns.

lert wlEhes for trhe Nes le4r to slll

Ye Ed{torls Corner

Ye Ed.

P. 8. Ncx! desdllnc. Frldav 26th Januarv-*-
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