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UNIVERSITY OF OXFORD
I t4-l

Physical Chemistry Laboratory,

South Parks Road,

Oxford.

R. I:. Rl( llARl)S. F.R.S

l-cl. Orlirrcl (OOX2) 57757

6 February 1968

Professor Bernard L. Shapiro,
Visiting Scholar,
Department of Chernistry,
Stanford University,
PaLo AltorCalifornia 94305.

flear Barry,

I thought the readers of IITNN might be interested to hear about a
crossed coil probe whj.ch Howard HilI and I have constructed for use in
a superconducting magnet. The special features of the probe are that
the sanple is placed neither in the recei-ving coil nor in the transmitting
coir, the baLance is extremely stabre and unaffected by mechanical
disturbances, and relatively large samples can be used in the room
temperature space of the superconducting solenoid.

The probe itself is shown in the dJ.agram, and j-s made entirely from
a thin -walled copper tube, Ttre tube is joined at points A. to a milted
aluminium block which contains matching elements for the coils and, if
necessary, a preamplifier; the whole assembly then has complete cylindri-ca1
synmetry. Just above the points A. holes are drilled in opposite sides
of the copper tube of about I cm; diameter. These two holes are joined
by a very narrow srot, B, to 1le ovar shaped holes in the copper tube s.
A transmi.tting coil is wound with copper tape on a prastic.fornrf)r
and fitted ir o the hole just above the points A. so that any RF fierd
generated by the transmitting coit is coupled by the copper material into
the space encompassed by the holes S.

Immediaiely above the transmitting coil is a copper disc soldered
into the copper tube, and the copper disc is slotted with a very narrow
slot. This disc acts as a very efficient electrostatic screen, screening
the transnitting coil from the receiving coil which is lmmediately above
it. Two further holes of about I cm. diameter are drilled in the copper
tube above the slotted copper dlsc and exactly at right angles to the
holes of the transmitting coil. Into this space is inserted the
receiving coil. The receiving coil is wound on a plastic forner which
is a tight fit ln the copper tube but provision ls nade for it to be

Contd..... o .
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rotated a few degrees by means of a screwdriver through a small hole ln
the cylindrieal screenlng can that surrounds the whole thing. The holes

for the receiving coil are coupled to the sample space, s, by another pair
of oval slots at rlght angles to those coupled to the transmittor coil'
The sample is placed in a test tube and lowered into the c'bpper tube at
the top and slts wlth its bottom on top of the receivlng coil. Radlo-

frequency fields are induced in the sanple spacd by the transmltting coil
.orrfttrrg through the slot B, and signals fronr the sample are induced in
the receiving coil by the transformer at right angles to the transmitting
coil. coupllng between the receiving coil and the sample is extremely
tightandverylittlefillingfactorislost.Couplingbetweenthe
sampte space and the transmitter coil is not as strong as it would be if
the coll surrounded the sample, but can easily be made up by small increase
in transmltter power. uhen the probe is surrounded by its screening
can, and the two coils are rotated to give optlmum balance, lt is usually
po""iUt" to achieve an isolatlon between the two coils of 70 db' Better
isoldtlon can be obtained by adding a pair of paddles, one made of copper

foil and the other of some resistlve material. We have mounted these

on half sections of a plastic cylinder which fit between the screenlng
can and the copper tube and which can be moved up and down from above

by means of small nylon screws. ltlth the aid of these small paddles,

the lsolatlon between the two coils can be improved to as much as loo db,

and once adjusted is quite remarkably stable'

lYe have used this probe in a superconducting magnet and have obtained
very good sensitlvlty wlth tt. one dlsadvantage we have found, however,

is that the sampling- region does not have a cylindrically symnetrlcal
sample ln it. . The sanple ends Just at the receivlng coll. The result
of thls 1s that, even with diamagnetlc materials, the susceptlblllty
shfts are quite large and one also has to re-adJust the magnettc fleld
honoseneity, lf very narrow lines are being observed. lile are Just about

to try a related schene which does not suffer fron this disadvantaget but

I have nothing to rePort on it Yet'

ltl -h best wlshes.
Yours sincerelY,

p.S. Short Tltle rCrossed Coit Probe for Superconducting Magnetst
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LABORATORIU M VOOR ORGANISCHE

SCHEIKUNDE DER UNIVERSITEIT VAN
AMSTERDAM

NIEUWE ACHTERGRACHT 129

TELEFOON 917174 (5 LIJNEN)
AMSTERDAM, February B, 1968

Dr. Bernard f,. Shapiro
Departnent of Chemistry
Stanford University
Stanford, California 94305
U. S. A.

Disital spectra (usins the C-1024)

Dear Dr. Shapiro,

The availability of digital spectra is extremely useful for
iteration l-ine -shape analysis- (t.n. lusebrink, f ffmUn 107 r62).
While waiting for the equipment that will produce punched
tape from the spectrometer's analog signal, we decided to do
some prelimenary experiments using standard instruments we
already had.
As a digi-tizer we used the Varian C-102+.

To obtain the d.igitaf information from the C-102+' s store, the
read.-out switch is set at rrdecimaf tr ard a positive goir:g pulse
is applied at P2-8. This starts a read. cycle. If P2-1 f is kept
at -1Y (conveniently obtained from P2-14)t the read. cycle is
fol-lowed by a write cycle, thus effectirg a non-destructive
read out. After a 40 y s delay the cor:tert of the arithnetic
register appears as ä pulse trann at P2-16 (repetition rate
2.5 Nfrl,z). The latter is corrected to a.n electronic coulter
(tlpszlcn). At the end of the pulse traj-n, i.e. when the arith-
metj-c reglster has been cleared, a pulse appears at P2-15.
This pulse is applied to the courter to close its gate.
After a suitable delay the counter gives a prir:t command. to a
digitä1 recorder (HP551B) . The sta.nd.ard interconnections
between coulter axd record.er are such that at the end of a
print cycle the courter is reset ard its gate is opened auto-
matically. From the "courter gate openrt signal we derived the
pulse that starts read.-write cycle of the C-102+. Since this
cycle al so gives aJr ad,ress ad,varce pu1se, the contents of the
adresses are printed. out sequentially.

Remarks:
1. the counter's .1 AF inlFut capacitor was replaced by one of

10 pF (we lost pülses until- we thought of this)
2. where to grormd which shield of the cables between TAC ard

courter is rather critical. lVe fould that here trial and
"error works faster'tha:r the el-ectronics expert's advice.

!r -"/_ l./,o

P,J. van der Haak Spaargaren
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DIVISION OF PLANT INDUSTRY

; ) 8()\ I!I9 CANBERRA CITY ACT TELEPHONE 40455,TELEGRAMS CORESEARCH CANBERRA

GFK: IVS .

Refer.: 9th February, 1968.

Professor Bernard L. Shapiro,
Departnent of Chemistry,
Stanford University,
Stanford. Calif. 94305. U.S.A.

Hindered Inversion of Ni trosen?

Dear Professor Shapi.ro,

I,le have recently looked at the sPectrum of the quinolo-
thiazepine I. At +20oC, the rrethylene protons adJacent to the nitrogen
appear as a diffuse hump near 4.28ö. Above +30oC the absorption is a

triplet, which becomes fu1ly defined at +70oC. At -30oC or lo\^ter' two
principal absorptions appear at 5.2ö and 3.36 with fine structure, although
the latter is hidden under the signal due to the S-CH"- protons. These
signals approximate to an AB system with Jgern = 12'c.p.s. The chernical

shift between these protons is largerazl.9 p.p.m. arising from the different
spatial arrangeüpnts relative to the anide carbonyl, this effect being
averaged at *30oC or higher.

o

OI II

A sinilar effect has been observed with compounds of type II1
and was deduced to be due to hindered inversion of the ni.trogen atom, caused
by steric factors. Whlle this could be so in the present case' it would aPPear
that the nitrogen atom should, as a first appro:dmation, be planar. The results,
then, would not be inconsisEent with an essentially planar A ring, wlth the B

ring slowly inverting at -30oC. This lnversion of ring B would require a moverDent

of itre C = 0 bond reiative to the N-CH2- protons, and also a twistlng about the
0
I

N-C bond This phenooenon is at Present belng investlgated.
Yours slncerelY,

C-OM MONWEALTH SCIENTIFIC ANO INOUSTRIAL RESEANCH ORGANIZATION. AUSTRALIA (G.F. Katekar)

1. W.N. Speckamp, V.K.
and H.O. Huisman.
references there

Pandlt, P.K.
Tetrahedron.

1.7 G-^tA/

Korver, P.J. van der Haak
22, 24L3 (1966) and

ci ted.
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D€PARTT{ENT OF CHEMIgTRY

UNIVERSITY OF CINCINNATI
ctNctNNATt, oHto altrr

Dr. Bernard Shapiro
Department of Chemistry
Stanford University
Stanford, California

ADe
hent

February 5, 1968

aB 1o 1.1

Dear Barry:

!{e have analyzed the n.m.r. spectrum of myrtenal(r), a bicyclo[g.l.1Jheptene-2 
"y"i"*. The paiameters

describing the spectrum are presented in Table 1. Themost striking feature is the large four bond coupling(confirmed by decoupling experimÄnts) found between thebridgehead protons. The varue of 5.78 cps farrs in between
!h" 1-5 cp9 found for coupring between riiagenead protonsin bicycloL2 -2-r1 heptanes and rg cps found in bicycro[r.1.r]pentane- Presumably, as the bridgeheads are brought crosertogether, the interaction between bridgehead protons is
enhanced.

With warmest regards,

-+\,t LL"\ (%i n^, Cu,-L S'[--i)
FK:la Fred Kaplan

Carl Schu1z
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Table 1

J (+0.02 cps) "Proton

H
a

Ht

H3

H4,H4

ts
H7

Hzt

cg

ö (p.p.m)

9.45

2.873

6.670

2.s76
2.200

r .0s2

2.499

L.34,O.74

J

ir

J

.f

iT

iT

1r3

It4
Lr4'
rr5
L'7
I,7 t

\
c

/
Ha

H c3

H1

H3

cHs

H5

= L .4gb

= 0.0

= 0.0

= 5.78b

= 0.04

= 5.39

4 ,4'
4t5
4 t'l

4' ,5
4' ,7
4' ,71

= 0.06c.

= 2.77

= 0.0

= 0.0

= 3.O7

= 0.0

= 0.0

= 0.ll
= 5.75

= -9.05

J

'J

6

H43 .01

4,7t

J

J

J

iT

J

H7

.l
3 t4

J

ir
3 ,4t
3'5

,, 
,,

t3 r7'

= 3.05

= 1.51

= 0.0

= 0.0

5r7

5,7t
7 r7t

Ib ir

J

ir

ä. A positive value for all vicinal (3 bond) and a negative value for aI1 geminal (2 bondi
coupling interactions was assumed.

b. The sign of the couPling
effect on the calculated

constant was not determined. Variation of the sign had little
spectrum.

also obtained when a valuec. A good spectral fit was
of the chemical shifts ofH and H precl.uded an

of -13.00 cps was used. The closeness
accurate measure of the coupling constant.

4 4t

J

F
I
\t

t
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Carnegre{Vlellon Unlversrty Mellon lnstituta
4400 Fifth Avenus
Pittsburgh, Pennsylvania 1 521 3

[412] 621 -1100

February 5, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Dr" Shapiro:

I^Ie have been performing rNlß.t experiments at 14 , 092.5 Gauss
in the probe.on other nuclei while locked on a piggy-back \^rater sample

The R.F. source for our system is a Generäl Radio-1164A
Frequency Synthesizer. Locking is accomplished by synchronous detectionof a water audio sideband fromav431l. The 5 lülz standard output of
the GR-LL64A is amplified lFigure (1)] and used ro replace rhe 15 MHzcrystal in the V4311, the oscillator stage being tuned to 15 MIIz therebyacting as a tripler.

rn the 2'16 ltltlz range, a y42Lo serves as our R.F. ampligier
and detector. Phase coherence between lock and sample channels is insured
by replacement of the V42IO oscillator with the variable synthesizer
output which is controlled by our digital sweep. Sample audio detectionis accomplished by a P.A.R. lock-in amplifier,

To present, our most successful high resolution results have
been obtained at frequencies less than 16 MHz, the limitation being lackof a suitable low noise preamplifier. However, we have taken high resolu-tion phosphorous spectra at 24.3 MHz and we are working on extending the
range of our system continuously to 7O lfrlz.

S incerely,

(,'w
DEW: sa Dennis E. I.Iisnosky
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FIRST STAGE 60MHz

+t 8v

2KA

6

vtol
ß

-rJ 9 SI 1

I

51
I.H

5MHz I

to Ih
CrystoltMo

lwIOO p.pt

lv rnis. 5l n

Alt

Ail

3

47cn 470n

resistors $ W unless 'otherwise designoted.

copocitors .Olpf unless otherwise designoted.

a

VoLtage gain of ampLifier 10 db at 5 MIIz. Tune L 1-01 (not shown) for
maximum xmtr. output as viewed on v.t.v.m. using normaL proeedure.

Correct tune shouid insure that slf,itching of 51 does not vary oqtPut
more than 57..

. ':. /

7- 6 -li7
D. Wirnorly
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lear Professor Shapiro'

cl

The .-ssociatlon Letween Paramil I.l e
n o u on ed

1H-n.rr.". cont?.ct shifts provide ii very sensitive |robe for
rr:easurinl' Lt.l]ri,ired spin ciensities on nagneticail-v active
r:ucl-ei in me ta1 coni,f exes. e]n the -casiÖ of large proton con-
tact shifts ob,s;erved for ciian;agnetic tetrabutlTl arnmonj-um ions
in so1uti..-,ns oi' several pirramagnetic complex salts, a strong
ion associaticn i:etween diamagnetic i"nd parama€netic species
has Leen 'r)ostuf ated recently by se.reral AIoups. These siiifts
'.,vere i,ttribut -d f,1, ps€udo r-'ontact contributions, which shoulrj
dei, er,d on the 6 -f actor s:nisotropy of the unpaired electron
:rnd on the ciista- ce and steric position of the lnteracting
ions. This ;:iodel rras used to cal-cuiate the oistance betvreen

the rty,aireciil ions 1;; sol-utiott, hor,'ieverr son:e objections to
tni-.: procedure dre eviclent:

i ) Cne reS€eIca i-roup stucjieo the .i oil ,,-[j[;c]Cii,tl (ln ( et','.'een

tetr',reor": i cu:,ternary amrnonium ions i;nd the pararnarnetic,
r€.:i:-.i.:r oci::i |;cri'1 hexae...r:rt,of errate(III) and hexacyanochrornate
(IIi)ion, resr. A]l these ions are of apnroxinately spherical
s;7n:e try, lio\,'reL,er, a irref erentia.r sterlcaf orientatlon of
ti',€-q€ catlqnl in solutlon with res ect to the conplex anions'
v;hicit is the l.rircipal-,,'orc',iticl. for observin;.1 pseudo contact
shiits.; , J"r;.r'rr-{- be a.ssul:ed ovel'äl: extended perioc. Despite
tr,e f'act that sion:e o1 the exarcined complexes show no g-factor
arrisot1'opy, whlch is another conuition for pseudo contact

c ilIld Diag?e!gi ic Ions
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contributions, the oipolar interactions ntust be avelaged out
in complexes v;ithout specific steric orientation of the pala-
nag.netic ions ano the lnteracting magnetic riuclei, resp.

^- ^., i ^fi) fn conplexes wlth cjelocallzed el-ectrons speudo contact
contrib,;.tions should be small oI zeTor sO the large observed

si:if ts iri covaiei:t1;i boncre<j contple,xes do not appea.r pleiusibl e

at €, 1l .

ii-i) the üecrease iü spin oensity al-ong the cer'lioit-carbon chilin
iri tirt- ilp2irs.drr tetrabutyl ainmoniutn sal-ts is typical for alky1.

€.rou-cs in i.)2aTartai:netic lietal com:-'lexes , so the nitrog en atom

slioi:1o hrrre tiie hli:hest spin density in this system.

The above i.entioned arguments lead us to postulate a direct
spin transfer fron tire central- rnetal ion to the nitrogen atom

in ionic paranagnetic salts in solution, sinil-ar to the direct
metal-proton interaction.

There is one proof for this postulate:
It ol-rect anteradion with spln transfer of positive sign from

the peram{ji:netlc to the oiamagnetic ion is the reason for the

observed shifts of the alkyl protons' a strong low field shift
nust be expected f or the 1 4tt-n. n. r. signals in fEict contrast
to the pseudo contact shift mode1, vrhich predicts high fleld

14,- -r - -------1shl1ts. li-n.[i.r. spectra of sever:a1 complexes of the discussed
t;vpe viere re cord eo , namely It"-g

) r: cot rl ano [(n-coltt )oul
4
t

Hr)onlr|-r"{cm
( cuti, ) ,l wi.r,

)al
l.

[(n-cour)ou]
l(co -{_

14
In all cases

the I;-n.m.r. signals tippear at loler fields ' even using an

external- standard in order to estimate a palamagnetic bulk
susceptibitrty shlft in the so'lutlon. Thls supports our assumptior
rtf d irect spin transf er betrveen the lletal 1on and the nitrogen
aton. Cn dilutior: the observed 14t-n.n.r. shifts decrease corre-
slonoin;: to [; (iecreasin;r ion association in the solvent.

Sincerely yours t

I
I %7'*v

(Heinz P.Fritz)
/
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UNIVERSITY OF CALIFORNIA, DAVIS

x

C=C <-> c- c
/7

H

BERKELEY.D-{\'IS . IRVINE . LOS ANCELES. RIVERSIDE . SAN DIECO . SAN FRANCISCO SANTA BARB,,\RA ' SAN'I'A CRUZ

DEPARTIIEN'I' OI' CIIE\IIS'I'RY

l lr,b!1. lo lha Pa@I. ol C.tlorn,.

ueVrs, caur-oRNrA 9s6.16

February 11, 1968

13Cis/Trans Isomerism and C Shiel-dings in Disubstituted Ethylenes

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
S tanf or'd, Cali f orni a 94305

Dear Barry:

Recently in col-laboration with George Savitsky (Clemson University)^we
have taken another look at the consequences of cis/trans iscrmerism on CrJ
shieldings in disubstituted ethylenes. In the accompanying tabl-e we have
collected most of our new and old results hTith such compounds.

The data on uns)finnetrical cornpounds show that an earlier interpretation
for the syrmetrical case (G.8. Savitsky and K. Namikawpr J. Phys. Chem.,

|Jr 2754 (1963)), based on the hypothesis of steric inhibition in cis isomers
of resonance of the type (1)

+
X x-

/7

H

(1)ö- c

H

must not be applicable to the unsymmetrical case. In fact these data can be
interpreted on the basis of a greater tendency tor^tard charge separation and
reduced bond order in the CC n-bond in cis isomers.

On the other hand, the c13 shieldings for the synmretrical case seem best
explained on the basis of greater 7I-bond delocalization and GX fI'bond poLariza-
tions in trans isomers. In both the s)irmetrical and unsymnetrical cases
application of the Pople-Karplus formal-ism, using parametrized ll MOrs, is
consistent with these qualitative interpretations.

Sincerely,

Gary E. Maciel
Associate Professor
(o.n leave L967 -L968>
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Substituents

c13 clr"rnical shlfts in XIIcx=Cgy Compoundsl P.p.rr. with Respect to cs2

öc*

x

ffig

ffil
n-C*Hn

ffig

ffig
n-COE,

I
Br

c1

ffig
CN

co2cn3

@zc4Eg

Gg

CN

@z@g

@zcaEg

67.0

62.8

51.5

42.2

44.5

40.L

97 .2

7! .3

7 2.4

7 0.4

73.2

65.0

64.7

64.3

59.0

46.0

42.4

46.1

41.0

LL4.3

84.3

74.3

69.2

7 3.2

61.3

60.9

!
cL

Br

I
CN

co

@

I
Br

c1

f
2H

cis trang

' ösy

cis trans

73.6 76.0

82.3 88.0

109.5 LL7.L

91.0 91,1

71.8 70.8

73.7 72.0
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BOSTON COTLEGE
A Uniaetsity of 14 CoUogcs and Schools

CHESTNUT HILL, MASSÄCHUSETTS . 02167

Phoae 332.3200
Area Code 617

Dcpartment of Chemistry February L2, 1968

Professor Bo L. Shapiro
c,/o Department of Chemist.ry
Stanford University
Stanford, California

Dear Barry:

The demonstration that the magnitudes of qeminal H-H
(f,) and H-F (2,31 coupling constants are affected by the
orientation of an o( -carbonyl group suggests the possibility
of observing similar behavior in othe.r systems.

I. N.S. Bhacca and D.H. Williams, "Applications of
NMR Spectroscopy, " Holden-Day, L964,, pp. 57-6L.

2. D.,I. Sardella, Ph.D. Thesis, Illinois Institute
of Technology, Chicago 1967.

3. Y.K.Pan and J.B. Stothers, Can.J.Chem.,45, 2943 (1967)

More specifically, if we replace a proton in a methylene group
by a methyl group, will the vicinal coupling constant show a
conformational dependence? Although I have only preliminary
results thus far, they do appear promising.

I decid.ed to investigate the solvent-dependence of the
spectrum of 3-chloro-2-butanone. Although SO^C1^ chlorina-
tion of 2-butanone yield.s a so-far inseparall5 mfxture of
3-chloro-2-butanone and 3, 3-öichloro-2-butanone, (n 50:50),
the data given below for CClo and. CH.CN solutions of the
product mixture seem to indiiate a sfrall, though significant,
variation in J(vic):
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Ltr to: Prof. B.L" Shapiro
February L2, 1968

Solvent

e
7(cH3co )

r(cH3cH)

?(cHcl )

J (vic)

pg. 2.

ccL4

2.24
8.45

7.76

5.'75

6 .838+0.017

cH3cN

37.45
8.46

7.75

s .61

6 .887+0.009

Obviously, a larger variation would have been preferable,
and I'm hoping that the temperature dependence of the
spectra of 2-butanone and,/or 3-methyl-2-butanone will yield
less ambiguous results.

I hope this will cover my subscriptions for another
eight months. Wouldn't it be wonderful if the publish-or-
perish requirements in universities \^tere so easily filled?

ReEards to the familY.

Sincerely,

Dennis Sard.ella

Short title: Hyperconjugative enhancement of a vicinal
coupling constant?

DJS/cp
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DP. K. G. Ottre]-l

Dcpartmcnt of ChcmistrY

Tcl.779tr

Stockcr Road,
Exete r

Dr. 3. L. Shapirot
Departnrent of ChenistrYt
Stanford U::iversity'
Stanfordr
California, 94305. Bth Feb atl L968.

Dear Dr. Shapirot

Apologies for ny short lapse in contributions to your nevrs

letter. I tnrst this will reinstate ne on your mailing list.

We have recently been investigating the contact shifts of
heterocyclic ligand. protons (rl:if , pyritl"ine.ancl substituted. pyrid"ines)
in connpiexes vi{h Co(ff), Ni(II) ana Ar(ff ) trittuoroacetates. 'gqe

have prepared. tno series of conplexes, Ir'l(CF3COZ)ZL4 and I{(CF3ror)*,
wlrere iJ = Co(II), rVi(rf) ana Cu(rf) a.td ! = pyrid.:ine atd/or
substituted. pyrid.ine. Both series of comple:les are essentially
octahedral rith the trifluoroacelate gtroup being attached in a unid.entate
nanner in the LO series and bid.entate i.:r the 1,, series. fhe conplexes

are velxr easily broken clown in polar organic solvents and- are insoluble
in non-polar solvents. tr\rrthernore, srnall anounts of the pure conplex
produce invisibly broad. I'll,IR lines. ',Te have, thereforer caniecl out
oqr NLß. stuüies by öissolving very sa1l anor.urts of the complexes in
the free ligand andrassunring rapid. exchange between free and conplexed.
ligand, invegligating the time-averaged environrtent of the heterocyclic
ring protons\r/. The chenical shifts for the pu.re conplexes are
obtained..by ertrapolation of the shifts for l:nown concentrations of
conplex. The results for the y -picoline conplexes of Co and Ni are
listed,belovr (faUte t). fn the case of Co, the large low field
shift of the -C-E protons and the high fielcl shifts of the CH.- Protons
have been rationalised in te:ss of F-spin delocalisation J

fron ligan<l --+ roetal and c-spin back-d.onation fron raetal ---> ligand..
Soth these rcechanisns lead. to c-> c and. c--> rr interaction at the
nitrogen ancl result in large low field shifts of the 2- ancl l- position
protons. The ClIr- efoun can be considered. as an extension to the

r -electron systen of the ring and Lryperconjugation between the
rr -orbital ancl the -a-ffi3 fragnent places 9-spin clensity d.irectly on

contd,/
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Dr. 3.L.Shapiro -2- Bth Febnrary 1!68.

the CH. protons enrl this causes a high fielcl shi:Ct. In the case of I{it
J

the cr-proton shift is relatively snall compared rvith the Co case. l}ris
can be explained on the basis tliat rr->s- interaction is' vcry r'reali, but the
reason for this is not clear at present.

Lrl

YIe irave also und.ertaken sone prr:Iininary studies of the temperature
depenrlence of the line wid.ths of theqe spectra.- fn generall as the
tenperature is decreased. fron ca 50 

oC tä ca o oc att"the band.s becone
broad.er but the orCer of line vridths'remains a-II > tl-it > -ClI3. 0n

red.ucing the teroperature still further; the c-Ii band first begins to
sha:pen apprcciably follovred by the tj-H bancl until at ca -50 "C, in the
case of Or(cnrcor), (f -pic)4, all three bands are almost as sharp as in
the spectnur of tt:e free ligand. VIe haverafterjpted to e:rplain these results
on'the follolzing basis. It can be shovrn (2i that the line width of each
band. of the tile-averaged spectn:m is d.epenclcnt on the transverse relaxation
ti-ne of the proton in the pure paragrragnetic complex,

(1")
m'
'2

11
I

m mJl^ l^zz
if

'r' ) !P

nhere (% D) is the line width of the proton in the free, dia,nagnetic ligand.r

2

('/^p) is ti:e line width of the proton in the pure conplex, [P] and tD] are the
2

concentrations of pure complex and f"re ligpd. respective\y and. t p is the roean

life-ti-ne of the paramagnetic species. (L7^ il cliffers for nagnetically
tc

inequivalent Lrydrgens in the conplex ancl thui the line widths of the three
bands c-, 9- ana Ctr- trotons will differ as is the case at hietier ternperatures.

0n lovrering the tenperaturer the exchange rate P ;: D is reduced. and it is
postulated. that it is-retluced. to sugh an extent that at the lowest teraperaturest
in ti:e reg'ion of -50 oC, tp ) ,rt and the obse::red line width erpression

ID]

becomes 1
T

The obse:rred. line wictths are now ind.epend.ent of the transverse relaxation tilre
of the paranegnetic species, depending only on the life-ti-ne of the dianagnetic
srecies.in solution. Thus, the line vid.ths ere expected. to be ind.epend.ent

11
-n +-T2" tD

2

contd/
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of the proximity of the protons to the rcetal atorn and. thus sinilar to
the line vidths in the free ligand. spectnrn. This agrees exact\y
with the results obtainecl. The case of Cu(CfrCO)Z (f -pi")+
is illustrated. in Table 2 and Fig. 1.

h. B.L.ShaBiro

References

V.A- G, U*lq

-3-

Yours sincerelyl

K.G. 0:re11 .

Bth Febnrary 1!68.

4l^'*Li a- l)ru.t-.

C.A. rrTrencir (t'iiss) .

(r)

(z)

J.A. Happe, R.L. \{ard.r J. Chen. Phys. I963t 39r 1211.

C.S. Johnsonl Advances in Magnetic Resonance 1955, L, 33.

Title Contact Shifts and Line lfid.ths of Co(II)r Ni(II) ana Cu(ff) Coroplexes.
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Table I

Chenic al Shifts of the Pure lexes

(") LigandL = f,-Picoline.

(U) Band. too broad. to be obse::rred''

Table 2

or(cr co2) 
2

( tr -pi")a in V-picoline (0.9997 no1 fraction f,-picoline)

a.-H r 9-E t/ppn /ppn.
4( ) CH

3 hp^Ltetal Conplex

-297

-304

-69.0

(t)

-79.6

-91.3

-97.7

-59.L

+47.8

+39,5

+34.3

+29.7

III

IJCo
4

L
2

I,
4

Lz

Line wid.th at Hatf EeightÄz
renpf c c-H B-E

+40

+20

0

-20

-30

-35

-50

(")

]32?

7L

52

2T

2L

24

39

4B

40

34

L5

2

4

4

5

6

6

7

7B?

4( )

(.) Unobse:rrablY broail.



Flrnrre 1 (I-plco1iae)CuTFA complex in free l1gand orrly. Varlable temperature
Nl[R epectra of the aromatic hyd.rogen bande.

5o oc

J

5
I
l\)o

-450

4o oc

-30
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Euonv UrutveRslrY
ATLANTA. GEORCII 50322

February L), 1963
DEPARTMENT OF CHEMISTRY

Dr. B. L. ShaPiro
Departti,ent cf ChentistrY
Stänicri-]',,ini r,re r s itY
Stanfcrd, Califcrnia 943Ci

Paranteters and Sclveut Effect s fcr Flu:rcbenzene

iear BarrY:

In t'.;1 recerit issr]e s cf thLe IIT NIUR Nel"rsle bter,
äno 3. Caste llan: (2 ) have repcrted analyse s ':f
and s -.t:'re iiscre ilanöi€s ,{ere ncted betr'reen their
t r: :rave i-re en r''äririn.; cn f lulr:rbenzene (3 ) and 

-
'),r.r valres airee qtriie lvell r'ritLr t5ose repcrted
tr're iar ,est de;iadion bein:', 0.l2 Hz in J15, the
1i. ; aci."s the suostiti;-ent. For c:rnoariscn, t'
values are ccl.Lected in Table I.

Castellanc al-s'> recorted that no solvent .r concentraticn
e ffects cculcl be inferre d f rcm Llis resu11,s. \^le had previcusly
ncLed a ccncentraticn dependence cf tiie H-F ccuplini;s in
flucrcbenzene at several concentraticns in TMS (3), ttt0 decided
t: extend this stucly t:> severaf sclvents. All spectra were
,itäi""J aL CO tuiUz ivith ten rncle percent scluticns of f lucro-
)eTrzene in Seven sclvents. Our lesults are given in Table II'

The Lar,:est chan.;e, O.30 Hz, is:btained fcr the crtlrc H-F
-.ri,1ing and u.ppä.r= t: 'oe ii.nif icant since tlre uncertainty
in tnese ou,ra*ät"r, is estimated tc be nc greater than O.O5 Hz'
tfiu changes i-n the neta and para H-F_ccuplings al9 not sc large,
ancl rrray or mat nrt be sii-,;nifi-cant. The H-H ccuplings showed no

"p"..cialle "äu,r-rg,. 
with-sclvent except in one case ' J;1i, fcr

t'hi"i-, u. variaticn of O.22 Hz was fcund'

Furtirer stud j-es rf sclrient effects cn t{-F parameters are in

"i"Si..s 
and r,.,,e h:pe tc repcrt the results before tcc lcni;'

T. F. Pase (1)
f lucrcbenzer\e t
results. I,'le

have fcund that
cy Castellanc,
meta H-H ccup-

he tlrree sets cf

Since re

J. E.
J. M.

o e
Loemker
Read, Jr.

I
a

3

34
(
Lr

T.
q

J.
t{

F. Page, J
Caste llanc
E. Loemker

433 (1967

(Nov . L967).
Jän. 1968).
oldstein, Mo]. PhYs.

r
t

),

., IIT NMR I'lewsletter 1IO,-iri 
Nl,{R Ner'isletter L12;IT

i. M. Read, Jt., anffi. H.
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Table I. Comparlson of Flucroben.zene parametera

Jtz

Jr3

Jtq

J15

Jca

Jz+

J16

o26

J36

E. +o

1. 10

o .42

2.65

7 .45

r.74

9. tr
).7 4

o. z8

Frcm ref. (2)

8. :6

1.07

0. 43

2.77

7.39

1. Bl

9.08

5.7 4

o.24

L2.45

0.00

Lo.57

Frcm ref. (1)

B. +z

1. 12

o.32

3. 13

7.56

2.13

g. oB

5.82

0.35

12. O0

0.00

ro -46

t
n
n

=1) ) L2.44

0.00

10.58

=1) 4

a For the neat I1quid, Ln Hz.
b At 6o uHz.

h

1

/)a

3
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Table II. Solvent Effects ?rr tlre ilMR Paranieters in Fluorobenzerre

TIviS Acetcne Methancl DMF Acetcnibrile

ioo
ir
in
Jl^z =

J13 =

Jt+ =

Jr5

J23 =

Jz+

.Jro =

Jz6 =

J36 =

- TIFJ56 = Jo
_ _riF
J 4o = Jm

-4rt.27
- 430. 90

- 4LE .gg

1. 03

o. 40

2.5t3

7.50

r.7 6

B.9o

5.57

0.20

L5. 09

3.72

-424.7'T

-442.2:)

-429.23

B. :f
1.04

o ,42

2.75

7 .46

I. 84

9.3r

5.79

0.34

rT .48

4.5r

-+zz.i\o

-440.32

-427.83

,3. :u
r. 03

o .44

2.75

7 .46

1. 87

9.28

). (o

0.33

17.52

5. 03

- 4211. oll

-444.50

-43L.24

B. 38

t. r1

o. 43

^ 
.fn1.Qa

1.78

9.38

5.79

o.5t
:-5.Bz

2 .56

-424.93

-44L.gT

-429.77

8.40

r. o3

o .42

e. tlo

T .48

1. 86

9.44

5.83

0.39

L7 .O4

4.84

c

N-methyl-
prcpicnamide

-423.75

-440 .43

-427.TO

8.36

t. rt
o.36

2.64

7 .49

L,TL

9.o2

5.Bz

o.24

r5. 68

3.95

CC I4

-+tB.zz

-434.To

-422.24

8.37

1. 03

o. 40

2 .59

7.50

L.72

8.6+
r lO?. ue

a.29

Lo. j4

' 4.o2

rls
J3;

Jzj

u.:;

J3+ T .4ri

}IF

io -

io -

Jp

t
n

m

p

a Numbering begins with proton adjacent to flucrine
b At 60 MHz, relati-ve to TMS, in Hz.

c rn Hz.
J
J

5
I

N)(r'
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ABBOTT LABoRAToRIEs. SclENrlFlc DlvlSloNS, Chemical Physics Lab.

NoRTH cHlCAGO. lLLlNols 6oo64 u. s. A.

February 13, 1968

DearBarry:DELTAsgryoNLY.PRoPosEDBYAsll,l

As many of our readers knov, the American society for Testing and I'laterials has

naintained cormnittee E-13 on absorption sPectroscopy' one subconmittee of which

is E-13.7 on Nl'!R spectroscopy. For many years the able chalrman of E-13'7 was

Bill Ritchey; in tboo, this responsibility vras transferred to Ed Brame. comnitt'ee

members conEributing very important ideas during the development of NMR sPecEroscoPy

have phaspd in and out. IE rnay be inEeresting to see the present roster:
H. Agahigian, R. H. Bible, E. G. Brame, l{. s. Brey, s. Brownstein' N. F. Chamberlai'

1"1. W. Dietrich, R. A. Friedel, H. Foster, I,I . Fulmor, H. S. Gutowsky, L. F' Johnsont

J. E. Lanqaster, P. C. Lauterbur, F, I'lannis, R. W. l"lattoon, N. L. I"lcNiven, M' T'
Melchior, F. Nels;;r-R. T. Orgonnor, l,l. M, Ritchey, E. J. Rosenbaum, P. S. Sadtler,
H. Skala, W. C. Smith, E. Stejskal, P. A. Strauss, G. v. D. Tiers' J. s. l.Iaugh,

C. l,l . I^Iilson, and J. R. Zirrnerman.

The task group on referencing, standards, and nomenclaEure, headed by George V' D'

iiur, 1r-Jcafel , and recentlt by Harlan Foster, has spent much time in arriving

"t 
prop6"ea a.r.u1", symbols, änd-conventions. These were published in the ASltl

},IANUAL. I vras asked- to give this broad publicity. Following is the excerPt on

NI{R. Some readers nay wish to purchase the complete I4ANUAL available from ASl}1'

The most important item proposed for international convention and publtcations on

prot,on spectra (Section 4) is the folLowing.

chernical shifts should be in ppm with 0 at Tl{s, $-scale' see Sections 2'3'
4.1.9, 4.3, 5.1.1, and 5-L.2

The Corm.rittee st,rongly urges the !-minority to cease using that arbitrary 10 and

avold the micron vs. wavenumber cänfusion in infrared. TechnicaL cottrnents should

be addressed to Dr. Edward G. Brame, Jr., chairman, ASTM Conurittee E-13'7'
Building 353, Room 18, Du Pont Expeii*"ti St'ation, l'Iilmington, Delaware 19898'

u. s. A.

Best hopes for unLversal resonance and magnetic homogeneityl

Sincere1Y Yourst

R^J"-.,L
Richard W' l'lattoon
I\rblicitY, E-13.7 on Nl'lR
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I',IANUAJ, ON RECCI',II"IENDED PRACTICES IN SPECTROPHOTCh{ETRY

Sponsored by ASI}I COMMITTEE E-13 on Absorption SpectroscoPy

Nomenclature, Adequacy of Available Equipment, General Qualitative
Analysis, Infrared t'lethods, Ultraviolet llethods, CompletC Index to SPectro-
photometric Methods

FIRST EDITION, FEBRUARY, L966, List Price: $3.50
F.rblished by the AI'IERICAII SOCIEIY FOR TESTING AI'ID MATERIALS

1916 Race St., Philadelphia, Pa. 19103

DerrNlrtoNs Rn'LluNc ro AnstnptloN Slrcrnoscolv (Ir 131) '1

Trnus exo syunols Rnetrxc spnctrrc,rrr,y ro Nucrren Macuuttc
RnsoN,rxcr (NMR) SPecrnoscoPY2

which a dctectable signal exists and passes

through one or more maxima.
Band Slidth (NMR), W.-The width of an

NIMR absorption band measured at one

half of the maximal band-height. The
recommended unit is cycles per second.

Basic Frequency (NMR) vo.-The fre'

4 DnrrNrrr()Ns l{rir-.rrrxc r() Ansomt'tos sPltcrRoscopr (Ii 131)

Absorption Band, NMR Band.-A region

of thc high-resolution NIIR spectrurn in

2 For odditional definitions reloting to nuclear
magnetic resonance' see the Proposed Terms,
Symbols, Conventions, and References Relating
to l,iuclear l{agnetic lLesonance (N]IR) Spec-
troscopy, which appeare in this publication.

qucncy of thc radiofrcqucnc)' (r-f) tnag-
netic ficld, /1r .

Erternal Reference (NMR)'--^ rcfcrctlcc

contpounrl placcd in a scparatc colltaitrcr
(or ylrcscnt irt a scparatc phasc) irorn that
containing thc sanrplc. It nray be uscd to
establish rcprotlucibilitl' of thc applied

magnetic 6eld external to the sanrplc in
order to nrake possible the studl'of non-

spccific solvcnt interactions and bulk
nragnetic susccptibilitl' clTccts' External
rcfererrces arc oitcrt used bccause a con-
vcnir'trt. itrterna' ;ciercnce is not available.

Field-Sweeping (NMR).-Uniiornrll' vary-
ing thc Inagnctic ficld strcngth, IIs, Lo

brirrg nuclei, diffcring in dcgrce of shield-
ing, succc'ssivcly into resonance; thcrcby
making available an NIIR spectrum con-

sisting ol'- signal intensity vcrsus ficld
strcngth.

Field-Sweep Rate (NMR).-The rate at
which thc maßnctic freld strcngth, I1e , is

varicd. 'Ihc rccommcnded units are cycles
pcr sccontl for high-rcsolution NMR.

Internal Reference (NMR).-A rcfercnce

contpound, dissolvcd in thc mcdium con-
' taining the samplc, uscd to mitrinrizc or

clinrinatc the cficcts of colice lltration, tcm-
p('ra turc, bulk rnagnctic susccptibili ty, and
nouspccific solvcnt intcractions upon thc
spcctritl position.

Nuclear Magnetic Resonance (NMR) Spec'
troscopy.-A form of spcctroscopy con-

cerncd rvith radiofrequcncl'-induced tran-
sition betrvccn magnctic energy levcls of
atornic nuclei in a magnetic ficld'

NMR Apparatus; NMR EquiPmeat.-An
instrument qomprising magnet, radiofre-

(lucnc)' oscillator, sanrplc holdcr, srveep

unit, and tletector, capable of producing an
oscilloscopc itriagc or linc recording of an
NIIR spcctrum. Thc instrunrcnt nced not
providc for quantitative measurcment of
spcctral position or signal strength

Reference Compound (NMR).-A com-
pound that produccs at least one clearly
defined NNIR absorption band, the spec-

trai position (or intensity) of which is

taken as a standard for the measurement
of other spectral positions (or intensities).

Spio-Spin Coupling Constant (NMB.)'
.L-A measurc oi the dcgree of indirect
coupling bctrvecn the magnetic moments
of ncighboring nuciei. In the simplest
cascs, it is the separation in frcquency be-

trvccn adjacent componcnt bands of a

spin-spin multiplet, but in more complex
cases, it must bc determined by detailed
calculations. It is indcpendent of the
strcngth of thc applicd magnetic field.
Thc only rccommcnded unit for J is cycles
per sccond.

Spin-Spin Multiplet Band (NMR).-The
group of high-resolution NNIR bands that
are (components) produced by a singlc

typc of nucleus undcr thc influcncc of
neighboring nuclci to which it is mag-
nctically coupled. A total multiplct may
consist of a group of sub-multiplcts when

a nuclcus is coupled to scveral neighboring
nucici and should bc designated "tnulli' ot
t"rr" when components are resolved but
not satisfactorily analyzed. When com-
poncnts are unresolved' the resulting
(broadened) band should be designated

"brod" ot "b.t'
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PROPOSED TERJ\IS, SYI,IBOLS, CONVENTIONS, AND REFERENCES
RELATING TO NUCLEAR I{AGNETIC RESONANCE (NMR)

SPECTROSCOPY'

Thcsc are l)roposed terms and s1'ml;ols and are published as information
only' comments are solicited and should be addressed to the American so-
cietl' for Testing and Ilaterials, 1916 Race St., philadelphia, pa. 19103.

-3-

l. Nomenclature and Definitions

1.1 Background. (NMÄ)-Apparent
absorption caused by anything other
than the substance under investigntion
or the internal or external reference.

1,2 Carbon-( 3 S atcllitcs-Weak NI,IR
bands, oftcn rnultiplet, characteristic of
the sample (or soivent) and rvhich are
spaccd nearly symmetrically about the
principal sanrple bands (the frequcncy
spacing being independent of the biLsic
NIIR frequency). 1'hcy are produced
by spin-spin coupling of the observed
nucleus lvith the carbon-13 present,
usualiy in its natural abundance of 1.1
per cent. Thus they are generally ob-
served only rvhen the principal band is
of high intensity. These bands aiways
should be identified to prevent mis-
interpretation as impurities.

1.3 lligh-Resolutiorr. N M R S pectrom-
eter-t\n NI{R apparatus that is so
adjusted that thr Nl{R band rvidth,
lI', for tetramethylsiiane using the
absorption mode, at 1 per cent concen-
tration in carbon tetrachloride, is less
than 3 cps, and which is equipped for
the calibration of NMR spectra to an
accuracy of 0.6 cps or better. Aiterna-
tive spectrometric testing procedures
ttrat are equivalent in performance to the
forego:lng may be employed. Unless

I Thes€ proposed terms and eymbols ans uD-
der the juriediction of the ÄSTM Committes
E-13 on Äbsorption Spectroocopy.

5

stated otherrvise, all definitions refer to
tJre absorption mode.

1,4 IIodulation Sidebands-Extrane-
ous bands introduced, usually for pur-
poses of calibration, into the NIIR
spectrum by audiofrequcncy rnodulation
of the resononce signals. At lorver fre-
quencies this may be accornplishecl by
modulation of the static magnctic field;
at higher frcquences (above about 1500
cps) iry frcquency modulation of the
basic frequency. r\nother technique is
anrplitude modulation of the basic fre-
quency, as the sideband heights bccome
virtually independerlt of modulating
frequency.

1.5 RolioJreque,tcy Field. (r-f Field)
(AtMR), I1r-The amplitude of the
effective rotating component of the r-f
magnetic field within the sample vol-
urne. The recommended unit is milli-
gauss.

1,.6 Resohiliott, Spectral (NM R)-
The narrowest observable NI,IR band
width according to 1.3, for a single sharp
band in a spectrum. When only broad
or complex bands are present, it would
be necessary to employ an internal
reference compound, such as tetra-
methylsilane, to permit estimation or
measurement of spectral resolution.

1.7 Spinning Sid.ebanils-Extraneous
spectral bands located in pairs, more or
iess symmetrically about the true sample
bands. They are produced as a result of

13-il
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6 Trnlrs, svrrsor.s REr...rrrxc ro Nucrr,rn ]'[.rcxnrrc Rnsox,rXCn sprcrRoSCOpv

.1.1.2 Ntnlc lnd conccntration of

internal reference.
4.1.3 Ntrnc of externitl.refercnce'
4.1.-t 1'cmpcritLure of sarrrple in protie'

4.1..5 Proccdure rtsed for measuring

peiik positions.' 
4.1:6 Radio frequency at rvhich meas-

urements rvere macle.

4.1.7 I{athernatical operations used

to analyze the sPectra'
4.1.8 fruntbers on the frequency scale

(if used). Thcy should increase from

high to low applicd licld.
4.t.9 Din.tensionless and frequency

scalcs. They should run in the same

direction.
4.2 Thc follorving odditiontl informa-

tion shor,rld be given rvhen lhe spectra

themsclves are Puillishcd :

.i.2.1 SrvecP ritte.
-1.2.2 Valuös of both r-f fields rvhen

spin dccoupling or double resonance is

cniployed.j.; irn" shifts ancl couplings obtained

fronr the spectra should be reportcd, the

former in äinensionless units (pprn) and

the latter in frequency units (cps)'

5. NMR Reference Substance for 'H
SPectra

5.1 The primary internal reference for

hvdrocen spectra in nonaqtteous media

shall b'e tetänrethylsilane (TI{S)'
5.1.1 The position of the tetritmethyl-

silane ,..onin." shall be dclined. as

exa.ctly 0.0 PPnt.
S.l.i'fhä nunrbers on the dimension-

Iess (shift) scale dorvnfield from TMS

should be Positive.
5.2 Neiihei water nor benzene is

recommended as either an internal or

an external reference substance'

6. NMR Reference Substances for

Nuclei Other Than HYdrogen

6.1 The primary internal reference for
*11

nrcchlniclrl rttoclttllrtion oI tirc stiltic
nrugnctic lieltl. Thc sepltratiotl bctsrcn
lu srnrpl" bitntl tnd its spinning .side-
blntls, in c1'clcs pcr sccond, cqttals an

intcgral ntr'iltiplc of thc spin rate--in

rcvolutions pei seconcl' They are reaclily

iclcntificd b1r viltuc of the displacement

produced upon altering the spin rates'

2. NMR Conventions

2.1 'l'he mitiplying factor used rvith

thc dirlcnsionless shif t or shielding

Dtrlnlctcl should bc 106 (ppnr)'
2.2'l'he unit trscd for "ritrv datat'

(pctk positions) should. be cycles per

sccond.
2.3 'l'he riinrensionlcss and frequency

scalcs should hill'c a conltllon origin'
2..t 'fhe sttnd:trcl s\Yeep direction

shoulcl bc fronr Iorv to high applied tield
(or hich to lorv rrdio ircquencY)'' 

2..5 
"'l'lrc stllndftl'd oricntation of

spcctrl s'hould be rvith high appliecl

frelcl on thc right.
2.(r Absorpfion urocle peaks should

point up.

3. NMR Referencing Procedures

3.1 \\hen possible, the scale should be

tied to tn inlernal reference'

3.2 CaPillarY tubes are generallY

&dequate.
S.S OtYgen generilllY nced not be

rcnroved 
- 
from samples tnd reference

liquids.
i.+ ,\ pre.is' -rn of Inetsuretrrent of

*ö.i .p. is iulequate for urost published

Spectrit'
3.5 A precision of measurenlent of

+ö.i .p. is adequate for most published

,/ values.

4. NMR Data Presentation

4.1 The following should be specified

whenever NIIR data are Published:
4.1.1 Name of solvent and concentra-

tion.

Trnrts, St-^ttnOrs RnrrtrXO TO NUCLEAR }illrpxerrC Rrsox,rxCe SprcrnosC6pv 7

Fte spectra sh.rll be trichloromonofluoro- 6.2 The printary reference for Cr8

n.*rt'nn" (CClrF). spectrir shall-be carbon disulfrde (CSz).- 
O.f.f Tiie numbers on the dimension- 6.2.1 The numbers on the dimension-

f.5-irf,iftl scale upfreld from the refer- less (shift)-scale upfield from the refer'

.n." rtrouia be positive. ence should be positive'
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THE UNIVERSITY OF LIVERPOOL
DEPARTMENT OF ORGANIC CHEMISTRY

TELEPHONE: ROYAL 6022 THE ROBERT ROBINSON LABORATORIES,
OXFORD STREET,

LIVERPOOL 7.

16 February f968

Dr. Bernard. L. Shapiro,
Department of Chenistry,
Stanford. University,
Stanford.,
California 94tor,
U. S. A.

Dear Barry,

llany thanks for the back issues of I.f .T., N.M.R.N.you sent. Your generosity prompted me to write a contri-bution without receiving one-of your reminders. r hopethis is in orderl

r am in the middle of writing a chapter on computer
-analysis of spggll? _fgl_ry book. This pfus my yeai atMellon using LAocooN rrr,-has proupüed soäe tnoüqhts aboutthe analysis of complex (1.e. non-explicit) speötra.

what worries me is that there is appearing in theliterature a number of such analyses, uötrr by öonputer
lit" ald by "visual_ matching" in- rhich nobod.! has anyidea of the errons in the räsurting parameteis. we äad.an extreme example of this at Merlön, when Dr. castetlano
"39 r. anarysed an ABC spectrum recently in whlch, althoughaLl the transitions in the spectrum weie natched.'to withlno.o, c.p.s. r thg errors in sönae of the coupllng constants
vrere ca 2 c.p.sl we bel-ieve (or hope) tnät t[is is anexceptional case. However, many other anaryses areappearing in the literature in which the staled errorsturn out to be too smal-l by an order of magnitude. r
am therefore tentativ_ely ralsing the following suggestionsfor record.ing spectral analyses:

- (a) For fj-rst-ord.er or erpliclt spectra (e.g" ABX,
Az & ), the inaccuracies in the äolecular parameteis are
of the same ord-er as the inaccuracies in the measured.
freouenci-es. aDart from deceotiveLv simole soectra. Thus
the -universäl J 0.I c.p.s. cöul"d. pbobably stitt stand..

(b) aaa
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(b) fn spectra in which most or all of the
parameters are not obtained. from algebraic erpressions,
visuaL agreement between observed. and calculated. spectra
shouLd. not constitute proof of a correct analysis, and
should therefore not be publishabl-e as such. (Obviously
interesting s
are analysed.

ectra are publishable whether or not they
5

(c) In the case of the iterative computer analysis
of such spectra, the following d.ata shoul-d. be record.ed.
with every published analysis:

i) The number of spectra record.ed. and. the r.n.s.
error of the measured. frequencies.

ii) The mrmber of transitions used. for the iteration
and. the theoreticaL number of transitions.

rLL) The r,o.s. error or mean d.eviation of the observed.
and" cal-cuLated. spectra.

iv) The probable emors for all the parameters j-terated..

v) The maxinum d.eviation of any calculated. and. observed.
line.
Also al-l- the observabl-e transitions should. be used.

for the iteration excl-uding only those which are incompletely
resolved.. The two major progranmes for calculating
spectra, LAOCOON III and. NIMRIT/NIMREN, both give all
this data in their output and. it seems to me that this
is the on'y way we are going to know the accuräcy of the
parameters that are being obtained.

I know this proced.ure is routine in many establishments 't it would. be of interest to know the collective view
I.I.T., N.l'1.R.N. read.ers.

Yours sincerely,

R. J. Abraham

bu
of
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AMERICAN CYANAMID COMPANY
STAMFORD RESEARCH LABORATORIES

1gg7 WEST MAIN STREET' STAMFORD' CONN. 069O4

AREA COOE 203 348-7331

Jauuary 31, 1958

h. B. L. Sbaplro
Deparbnent of Chenlstry
Stanford Unlverslty
Stanford, Callfornla 94305

Dear Barry

The reconstructlon of our laboratory and installatlon of our
HA-IOO has been a considerable dlstractlon of late, so lre wish to apologlze
for havlng to be "rem'lniled" agaln.

Ttre attachett 60 mllz speetra $er€ obtalned in connectlon with
some work irlth lf. K. Hausmann and D. B. Sorders (of our Iederle leboratorles)
on the structure of aspartoeln. One of the hyctrolysls produets was rrr8
cllamlno butSrrlc aclcl which vas obtalnecl as a crJrstalllne conpound follov'lng
lon-exchange chronatograph,y. F\:rther resolutlon ty preparatlve chromatograph;
on an amlno aeld auto-anal-yzer yielcled two dlastereolsoners (eryühro and
threo forms) of this acld.

TLre proton spectra obtalned ln strongly aclillfled D2O are
shovn ln the accompanytng figure. llhe shlfts vere obsenred to be typlcall-y
pH-dependent, but these r+ere not stucllecl 1n cletall. The vlclnal couplings
äre dlfferent (3.6 '"'s . 6.6 Uz) ln the two Lsomersl and r+ere obsenred to
be constant over the tenperature range -l+Oo to +8O"C. Ttris suggeste the
posslblllty that the rotatlon about the CeCß bond ls quite restrlcted,
perhaps due nalnly to the electrostatlc repuJ.elon of the two NIls* groups.
If the Nfi3+ groups are trans to each other due to electrostatic repulsion,
the viclnal hydrogens would be gauche and trans to eacb other for the
threo and erybhro fo:ms, respectlvely. On thls basls, the spectnrn wlth
the larger coupllng was asslgned to the erybhro lsomer. An "a'trerage J"
for free rotatlon calculated from these values of Jg and J1 ls snsl-ler
than that usually obse:rred, but lncreasLng electronögatlvlty of substltuents
ls knovn to decrease the average J. Ilne f\rrther asslgr@ent to L & D

conflgrrratlons ras done by ORD studles

Ttre orlglnal erystalllne materLal was forxld to be a 1:1 nlrbure
of the leoners. Since lt vas also demonstrated that lsonerlzatlon couLdl

occur under the condltlons of the hyclrolysls, tbe question of the stereo-
chenistry of the anino acld rnolety ln aspartocln remalns unanswered.

Very truly yours,

l"*^."*-{-\

.cv.^.rr-ä.ll r o

pps

J Iancaster
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L-erybhro-ar0 dlamlnobutyrlc acid

D-threo-arß dLamlnobutyric acLd

12545
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Jr7%.h/-A9^.'.-,t;ul"9A*a*Zt
gr'*/^:9Ä*,d%rzrr,r.rb

RESE,A,RCH
POSTBUS
}IAARLEM,

LABORATORTUM
523
THE NETHERLANDS

Sub ect: T ., and J

Professor Dr. B"L.
Dept. of Chemistry

determination with the A-60-c1oz4'combination.

Shapiro

Stanford Univ
Stanford (Caf

ersity
" ) g4jo5 UoS.A

1""."T4lY.-t" learned about the existence of your NMR Newsletter.Looking through a whole pile of o1d issues, made rrs anxious toget an your mailing 1ist.
we hope you will accept ttre fol]-owing as our first contributionto achieve such.
In your pages muctr has been written about CATrs and Mouses, butas far as we noticed, not yet about 'sing the cAT with the 4-60to measure relaxation times (Tr ) and small line separations.To obtain the spin-lattice reläxation time Tn i-n the rrdirect me-thodrt 1, the cAT is used as a fast ,."orä.r.ttiä ooün-nrrrg hasto be disconnected and ttr.e sample not spinning. The recorder isplaced on the top of the peak and the appropriate waluös "r-uanawidth and sweep time must be ctrosen. Ttre recording of the relaxa-tion trace is triggered in the rNT. TRTGGER positlon, by switchingthe TRIGGER SOURCE from SIDEBAND to RECIIR.The unsaturated leve1 can be record.ed with a loox longer sltreeptime prior to saturation and relaxation. However, wittr very shorttt l t ' tl" required fast rnanual operation of sweep time knob andattenuator switch may giwe difficulties" An electronj-c swiüctr (ifnecessary, wi-th a time delay), to trigger, speed up and attenuatemay then be the answer. The memory is read out with trre A-6o re_
:""q"T and T1 i" determined in the usual hray (tig. 1). 

^'r'o cletermine small separations with the wiggle beat method< ttrecAT is used as a fast sweep r:nit (ntrue 
"or-ä"ted) and recorder"under opti-ma1 resolution conditions, appropriate srdeep width,sweep time and filter band width, a nice pattern of wiggle beatsis obtained in the memory. Ttris can be read out and thä separa_tion can be determined from the number of maxima per second,(ris. z)

Dear professor Shapiro,

A.L" van Geet1

)

Haarlem, February 12, 1958

Sincerely yours

Caron

ume,

l_

Anal . Chem.
page 76"

e

7.56

Pople , Sctrneider, Bernstein, 37, 983 (tges)
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Fig.1

7 alul CuSOU-I{tO

StTEEp TIl,iE CAT , ,Zt5' Sec.

READ OUI [il,18 CAI :'100 Sec '
A-60- : 500 Sec.
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+1+71+41d8

2ri seco
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ACETAIDi'i{YDE

CAT S,/EEP TIIE
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READ OUT CAT

A-60
FILTER BAIiD:,iIDTH

INf" TRIGGER

S.A.
RF ATTE}{UATION

J = 2186 t O,OS cpso

| 215 seg.
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3 100 sec.
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Imperial Chemical tndustries Limited
PF{ARMACBU?TCALS DTVTSION

Msrcsidc, Aldcrlcy Park, Macclcsficld, Cheshirc

.f"l.pä,* :. at,*ruv rmt tl't Ccll.r : rqfrrt' raoclsrltlD

l:

Dr, B. L. Shapiro,
Department of' chemistry,
Stanford University,
STANF0RD, California 94305,
u.s.A.

Your Rcf

Our Ref : 6RB/DN

The figure shows the lOO Mc/s proton resonance spectrum of the region
2.A - 3.5t' for l-amino 2-benzoyl ethylene in CDC1" solution at -40oC and
{6ooC. At -4ooc the ethylenic proton 1 is centrda at d:.of and is a

doublet of triplets (J = 7"8r 7.8, 15.5 cps). The resonance for this
proton at *6OoC ls centred at ,/3.08 and appears as a trtplet of doublets
(J = 7.8, 11, 11 cps). ?he outer lines of the multlplet are 31 cps
epart at both -4OoC and *60oC while et intemediate temperatures the
inner lines are broadened. The coupling constant of 7.8 cps comnon to
the multlpleEs at. both temperatures was attributed by inspectlon and double
irradiatiän to coupllng with the ethylenlc proton Z atit+.3. This
confirms a cls configuration of the ethylenlc plotons. Two NH signals
are:observed, at -406C they are at o.1( and 4.6f and aE +6ooc they are
too broad eo measure!

Igth February, 1968

Dear Dr. Shapiro,

The temperature dependence of the ronlorr spectra
of vinylogous amides

l{e interpret our findings ln terms of restricted rotation of the
C-N bond. At high temPerarüres the value of the coupling constant
between the ethylenic proton I and the amino Protons ls a mean value
due to rapld rotagion of Che C-N bond. This ls supported by broadening
of the NH signals. We suggest that intermolecular exchange of the amino
protons ls a mlnor factor since we would have expected considerable
broadenlng of the whole multiplet.

rhe H14 chemtcal shift measured at 4ooc by the heteronuclear
decoupllng method (in kind co-operagion wlth Dr' A. Mathias and Mr. P.
Hampsln of ;rg.r, [Dyestuffs Divtslon] Ltdn, Blackley, l{anchester) is
285 3 5 ppm\"" Thls value is dlffeient from that normally.,found for
aml.no groups at,tached co unsaturated unlcs (3lO - 330 ppm)'-', buE ls
very slmilar to that ln ami.des e.g. benzarntde 282 t 2 ppm and hence the
amldlc nature of the nltrogen atom ls confir:med"
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At -4OoC, Ehe lower field NH couples to the ethylenic proton I
with the coupling constant 15.5 cps. This has been proved by double
irradiation and is consist.ent with the amino proton being t.rans to the
ethylenic proton 2 and cis to thp.garbonyl group. Similar rgpulqs
have been obtained for formamide'"' and 3-aminoacrylic esters\ r'-l.
No chemical shift changes in t,he ethylenic signals are observed whlch
would suggest that roLation about the ethylenicrQlC bond is not occurri.ng
as observed recently for 4-pyridyl-acetaldehyde'-'.

2

The temperature dependence of the spectra of aminomethylene
malonate and several differently substituted aryl derivatives of the
compound described have been studied and all show slmilar properties.
We have not yet analysed our spectra to obtain an activat.ion energy
for rotation about che C-N bond because in deuterochloroform the
coalescence temperature of the NH signals has noE yet been obtained
but our resultpr{or NNt dimethyl derivatives are i.n agreement with
t,hose reported'''.

Yours sincerely,

J/,
d

nl*1Rß' S*"U-1. -'i.g.3,^'

G. R. BEDFORD D. GREATBANKS D. B. ROGERS

Reference s

(r) the nl4 chemical shift is quoted with respect to that of the
nitrate nitrogen of a 4.5 M solution of A.R. anrnonlum nitrate
in 3 N aqueous HCI (2).

D. He;bison-Evans and R. E. Richards, Molec.. Phys.' !r 19, L964.

L. H. Piette, J. D. B.y and R. A. 0gg, J. Mol. Spec. ' !, 66, 1958.

W. Bottomley, J. N. Philips and J. G. I{ilson, TeE. Letters, !9!Zr
L, 2957.

R. Huisgen, K. Herbig, A. Siegt and H. Huber, Chem. Ber., 99
2526,1966.

R. J. Parry, Chem. Cossn. L967, L294.

H. E. A. Kramer and R. Gompper, Tet,. Letters, f991, 15, 969;
Zeitschrift fur Physik. , 43, 292, L964.

(2)

(3)

(4)

(s)

(6)

(7)
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E. C. HUGHES
VrcE PREsroENt

iV.*o, "/ QrV .r r/rr*r,/

4///// //i r r"rr, t r,' // (6", 
1", :lL ol

V*r*n",/, @,r-.44/zf

r1A,6i{"a

F. J. Knoll

February 20, 1968

Chgnical Shifts of
Methv l ated Hvdraz i nes

Professor B. L. Shapiro
Edi tor, I ITNHR
I I I inois Institute of Technology
Chicago, I I I inois 60616

Dear Barry:

We wish to report the proton magnetic resonance chemical shifts
of a series of methylated hydrazines taken in DHSO-da. ln all cases the
methyl resonance was a single sharp band.

Regarding the data, several points may be considered. ln Species I

no exchange occurs between the N atorns of any group or atom.'. the plus
charge resides fully on one nitrogen. ln the other species (except ll)
hydrogen exchange can cause plus charge delocalization between two sites
resulting in an upfield shift of the N-CH3 resonance toward the simple
hydrazine analog (Species I l).

Further, it might be expected that the presence of 2 methyls on
I N atom (Species V) rather than I on each N atom (Species Vl) might cause
V to exhibit resonance at a s ignif icantly lower f ield because of ?he
relative bas icity of methyls. This is not the case. Species V appears
at only sl ightly lower f ield than Vl.

The dimethyl sulfoxide solvent may be exerting a leveling effect upon
the methyl chemical shifts by acting as a base to the labile hydrogens,
so that on the time average these species are much lessrrsalt-liket'than
anticipated. Species lV is a possible exception owing perhaps to the
few exchange sites and the relatively large number of methyl groups.

Very truly yours,

//Lr2
FJK:t'lltR: c I j
Attachnrent

W. ll. Ritchey
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THE ROYAL INSTITUTE OF TECHNOLOGY

STOCKHOLM 70

SWEDEN

Cable address: Technology

EF/IB

Stockholn, February 2L, 1968

Dr. Beinard L. Shapiro
DepartDent of Chenistry
Stanford University
Stanford, Cal.ifornia 94305

u. s. A.

Dear Dr. Shapiro,

Pro ton lattice chaneee in clavs

In a wide Line investigation of Proton lattice change" il
some pure clay miaerals carried out by Arvid Jacobsson rte have

measured the bandwidth, expressed by the square root of the

second moment, as a function of the temperature to which the

sample is heated in vacuum before observation at rootl tempera-

ture. The clay minerals investigated are the water indifferent
or almost hydrophobic pyrophyllite aud the strongl'y trydrophilic
montuorillonite, both belonging to the dioctahedral series. A

comparison has further been made between the hydrophobic tal'c
and the strongl.y hydrophilic hectorite, both belouging to the

trioctahedral series.
In the observed te6perature range between SOoC and 4O0oC,

no structural changes are revealed by changes in the bandwidth

of the two trioctahedral sample spectra.
Of the samples belonging to the dioctahedral series the

trontmoril,lonite is however subjected to structural changes, the

bandwidth increasing from about 3 gause at SOoC to 4 gau88 at

400oC heat pretreatmeBt. The final bandwidth obeerved ie inde-
pendent of the type of exchangable cation Present r while the

paths to this level di Efet with the pretreatment and the tyPe

of cation.
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2

Pyrophyllite on the other hand remains as stable up to
4O0o C as the trioctahedral samples and shows no indications of
structural rearrangements.

We conclude that the exchangeable catious influence the
t,ransforuation mechanism -while the final result of the trans-
foruation only dependa on the intrinsic structural properties
of the montmorillonite lattice.

Since it is generally believed that isonorphous substi-
tutions in hectorite occurs only at central lattice positions
of octahedral coordination, while montmorillonite shows both
tetrahedral and octahedral substitution positions, it remains
to investigate some other members of the trioctahedral series,
which have the tetrahedral type of substitution. This should
reveal whether the presence of tetrahedral substitutions can

induce the transformation in the case of the trioctahedral
lattice, which now appear6 insensitive to octahedral substi-
But ions .

I'Iith kind regards ,

Yours

Erik Forslind
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PHYSTO UE EXPERIMENIATE lrlOtECUtAlRE

(Sprctrorcopie Hertzienne)

FACULTE DES SCIENCES
9, Oual 'Salnt-Bcrnard - 75 - PARIS 5r

foot 32 .2' Etrgr
Tal. r 336.25.25 . Port 40.53

I'ebrua.ry ?-T I96U. -

Dr. Bernr.rd 1,. SHAI'IRO
Departr-rent o1' Cltemi strSr
Stanfo rd lurriversi ty
ot; nr'ord Ca.liforni.a 9+ 51t5.-

Proposed title Bulr li-.i,11u -i.c susceptloilities deterrninr-tion by N.i:.R.-

l)ear !rofessor ljhapiro,

In a prevrous cou'rLirjic;:.tion (1), about a work per-
fonled by llrs DAYAN and WIIJiJNI,OCHUR on grises, a shift propor-
tional to tire bulk raagnetic susceptibiti;y h: s been observed i

this wi:"s a.ttriouteo to a be.d gnus;ing of the thick tube used.
They turn this result to account with the view of mea.suring
p:.renli".inetic suscepiiDitlties using speci:r.1 tubes (':) wlth
snelt-in cairillary ( hr:re Hr0 filled). The ci',piilary HrO

serves as externa^l- reference:-trd a,11 ?-round t,he tube is fi}led
rvith a Cl1C,r,XHr.O sol-ution : they obtiiin v.s. bulk
suscept. orrity the following curve. Thc slrift of the HrO

siggraL is observed towprds the decrease fieldr proportioni'.t to

the solution concentrattons ind so tb thc bulk pP,renegnetic

susceptibitity of the solution. The lroirrt for which Y" Ls

negative ( cia. ,i 3ne;,ic) corresponds to tube filIed tt'i lii pure

w;;.t€r ; the a.ir bulk susceptlbilitJt beirlg negligil''1e the curve

goes tirrough the origin.-

This shift can'be due to the bad gtr.uging of the ca,pil-
l-.fy insicie lhe sa"raple tube : inderdt a.l the capillr.ry the

field rflr,.$ 'be, repreaentable bY

{-l g Ho L^ - trr (xv,- }u,. )(r * e)]
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where IIo is the externr;] i:rragnetic field r?(,rra,"d lLtrwater

ancl paranp.gnetic solutionr respectively, bttlk nnagneti,c

susoepti bilities i;nd, I is a ca.Ii bra.trolr coef ficient. irrort

this curve or a sinil*i,r ohe, it is possible üo deternine
ea,siItrf the bulX marrlt(.t,ic susceptrbility of a co,nnpound either
in liquict str.te or. powder state ;'ith solne cautiorls. -

ljincerely yours. -
Professor R. l'ltEYl4ANN

1) R. !'R-YIIANN private colq;,t. Mello N.l'i:.}i. Ns58 1967

2) äpeciat- tubes frorl Glas Triebel I'iannheim.-

Äj
Lw

ÄSo

l0D

50

At = + (Yut

&

a3LI0 r-{ {rr loceq,c,
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASAOENA, CALIFORNIA OIIO9

GATES At{D CRELLI}'I LA6ORATORIES OF CHEMISIRY February 2I, 1968

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

Dear Barry:

Inversion in Fluorinated C lohexene s

We recently had our A56160 spectrorneter rnodified for opera-
tion down to -150' With this new capability, interesting inforrnation
was obtained for ring inversion of I and II.

F2 r'c1
Fz Fz

FzFz
c1

I'z Fz

II

These substances give three and two groups of absorptions,
respectively, at roorrr ternperature. These absorptiona are ess€n-
tia1ly singlets v'ith rine splittings due to vicinal couplings. At -I50',
each singlet (except for the resonances of the vinyl fluorines in I)
becornes an AB-qu"{-ut (the-6O"rs are 700 to 1200 Hz and the JOUrs
are about 300 Hz). The coale'3äence ternperatures for these
AB-quartets are between -120 and -130o, whence the barrier to
interconversion of half-chair conforrnations is about 6. 2 kcal/mole.
For cornparison, cyclohexene has a barrier of 5.3 kcal/rnole.

With all good wishes,
Very truly yourB

-tJ.
J. Edga

F

F

I

,K,
80n

6,t
JEA /JDR:bi

John D. Roberts
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SANTA BARBARA ' SANTACRUZ

DEPARTMENT OF CHEMISTRY

SANTABANBARA, CALIFORNIA 93106

February 2J, L96B

Professor B. L. ShaPiro
Department of ChemistrY
Illinois fnstitute of TechnologY
Chicago, Ill-inois 6O6t6

Dear Dr. ShaPiro

We have recently completed a preliminary stud"y of the Michaelis complex

forrned by the interaltion of tryptophan with the proteolytic enzpe' cv-chymo-

trSrpsin, by high-resol-ution n.m.r. techniques. The system may be described
by the equilibrium

E + r t--i Er (r)

where E and T represent the enzqe and the ami-no acid', respectively' The

rates involved. in the formation of the Michaelis complex (Uf) protably approach

those expected. for a d-iffusion-control-l-ed process and- und-er these cond'itions
the obseived n.m.r. spectrum of T is an averaged one' The parameters which

characterize the averäged spectrum are weighted- means of the parameters which

"t 
utt"t""ize the free and bound- states of I: ther contribution of each being

r,ieighted, by the appropriate mofe fraction.\L,2')) For the present system,

linäing of the trffitopfran to the enzJrme. results in significant line-broadening
in the spectrum "f-tf.ä former (pigurä f). Analysis of the data lead-s to the
lir,e. widths for tryptophan in the bound. state that are listed in Table f' As

might be expected there is a considerppfe d.ifference between the behavior of
',he D- arrd- L-forms of the amino acid. \ +/

}I. M. R. Stud-ies of the Interaction of TrYptoPhan with

cv-Chymot rypsr_n

Table I

Line \^lid-ths of Tryptophan Bound to cv-Chymotrytrrsina

Line

AB, alkyl

X, alkyl

Aromatic

L-Tryptophan

6o gz.

20

28

D-Tryptophan

Bj uz.

13

\.t

a Estimated error, r Ir/'
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-2-

ff one assumes that d.ipolar coupling is responsible for the
observed line-broad-ening effects, it can be estimated. that the rota-
tional correlation time, rc , for D-tryptophan in the cönrplexed. state
is 1.5 x 1O-8 sec. This väIue is in moderate.agreement with 4.9 x tO-8
sec., the rotational- correlation time of anpppaniloylchymotrypsin d.ed.uced.

from fluorescence polarization experiments.\'/ It thus appears that this
amino acid. is bound. tightly enough to the enzlrme so that the overaLf rota-
tional- motions of the amino acid are essentially id.entical to those of
the enzyme.

References

(r)

(e)

3)
(4)

J. J. Fisher and O. Jardetsky, J. Am. Chem. Soc., gL tztT (r96j).

D. P. Hol1is, Biochemistry, g, 2o8o ( r95T).

E. W. Thomas, Biochem' Biophys. Res. Commun., *, 6u ( L966).

T. McL. Spotswood", J. M

9% soti| ( t96T).

R. P. Haugland. and L. Stryer in "Conforrnation of Biopollrmers", Acad.emic
Press, New York (L967), VoI. I, p. 12I.

Sincerely yours,

\
J. T. Gerig

Evans, and. J. H. Richard.s, J. Am. Chern. Soe.,

(5)

Tr
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Figure l. Observed, p.m.r. spectra of the alkyl region of (n) hO mU

D-trytrrtophan at pH 5.9, (t) :o mM D-tryptophan and 1.1nM a-chymotrypsin,

and ( C) 40 mM D-tryptophan an6 2.6 mtvt a-elrymotrypsin at 1OO M{z'

c

B
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, BULGARIAN
ACADEMY OF SCIENCES

INSIITUTE. OF ORGANIC CHEMISTRY

Sofia 13

Sofia, the. Feb..25 1ed

Dr.Eernard L. Shapiro
Department of Cl:enristry
Stanford Universit"'
Stanford, California f.i305

Conformationa.]- sis of substir.utecl ethanes us the
eouation of Lothner- r),.4v

Deal Dr.Shapiro:

Thar.rs fpr the reminderi I *, sorry that our contribution is lerte.

Frorc some time we (Prof .E.Kurtev and Dr.J.Stefanovsky fron our
Ir:stitutets stereochenical €/'oup and r\yseIf) are interested in the
conforrcational analysis of some diasterecmeric 1 rZ-diphenylethanes
by the I:.1,1.R. etrd,other method.s. The values of the vicinal couplin
constants, cbtained from the roon-temperature spectra of some

conpor:nds of the tJpe CöäSCID(CI{YC^II, are given below.

Configuration Solvent {.r1" (l{z)

6.O

threo

cDcl3
DIviSO-dO

CDC1.
()

DilISo-d
ô

cF^c00H
cF3ccoFI

cDCI3
DIYIS0-

threo cDclo
DIISO-d

o

For semic.uantitative deterrnination of the rotaner populations in
these and other sinilar cases we are using the equation of

2Sotirner-Dy", tailing Jt=11-13 liz and Jr=1-3 Hz.

l?ith hope to improve the accuracy of the results given by the

I
ii{

Iriin
o

Y

OH
a-

erythro

erythro
threol
erythro

q<

+ I

6.2
7.O
CQ

9.8
9.6
9.8

LO.2
10 .5

OH

r\:ö 00co 1t

üa.

d (̂)
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Dr.Dernard L. Shapiro Page 2

equation, tre are trying to determine some rlShoolery-1j.lce" add.itive
parameters correlating Ja and J* vrith the sub.stituehts, by studying
sone model ccmpounds trith t'fixed" conformation and more or Ie'ss
knor,rn diheCrat. angle .

i'/ith tharrks for +,he lievrsletters ,

Yours sincerely,

ä/*$a oy'

Stefan L. Spassov

lünfo"" us these c.ompor:nds v/ere studied as I'lCl-sa]-ts in Q.rO-solution
by Dr,oB.l,l.tsenjanin (see,.T.lii.Iluffnan and R.P.E11iot, J.Or'g.Chem.
3C, 365 (L?65) ).

2i\.A"Dothrner-i3y ancl C.llaer'-Col-in, J.Aur.Chem.Soc. 84, ?43 (1962) .

t,

*
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SIMON FRASER UNIVERSITY

DEPARTMENT OF CHEMISTRY

Dr. Bernard L. ShaPiro
Department of ChemistrY
Stanford UniversitY

Californiug4rO,

Mec sm from Exc

BURNABY 2, BRITISH .COLUMBIA

Teleptwa Zgt-litt Ana & 601

February 26, 1968

Line

Stanford,
U.S .A .

Dear Barry,

I,rIe have recently been interested in the.pseudorotation.
of the asymmetric puäkered !-membered. rings (pCf'")u, (RsCHs)u
and (nscr")". The details of the proeess are obscured in
ih; Fiä-;;äötrum of (pcr")= by seväre p31-pre coupling
iiirirunw-Ä;-iö6; p 2ö) büi-"iäotopic" substitution of Ps1
UV AsTs automatieälly performs a convenient heteronuclear
däcoupllng in the fiiluiO through the good servlces of the
Iarge As75 quadrupole moment. The basic 2221L triplet of
;h;-Ht--sp""t'""* "i (RsCHs)u beloro ITOoC and of the F1e spectrum
of (esCfs), from -LtOoC to +160oC indicates an effective
pfaÄe of -synrmetry in both molecules.perpendicular to the
i"tngs. This is äscribed to rapid "lng puckering inversion
wit6 simultaneous inversion of the As atom at the puckerlng
t"tt"in" 

colrapse of the proton spectrum of (RscH")r *no.r"
180'C (Fig. f)-is taken tö be due to intramol-ecular pseudo-
rotatiön öf the puckering centre, although the situatlon 1s
muddied at sti11'higher temperatures by an apparent oPenlng of
the As rlng. I,,le potnt out tfrat for a cyclic permutation process
Iike pseudö-rotation one can ehroose between varlous mechanlsms
Uy apieal to the NMR exchange llr-reshapes. Thus we consldered
tiro iimiting mechanlsms: a) a "cllckstop" proeess.where the
puckering advances around the ring.by ] positlon at a tlme,
äru to rfng torslonal modes, and b) a I'pancake]' Process where
ati; puckerfng d.rops randomly into any one of the I ring posltlons
from-a flat fransition statä. It ls a trlvlal matter to wrlte
the And.erson-!{eiss 5'x 5 A-matrlces for the two cases and to ask
thq computer to invert them, thus plotülng the llne shape.
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2

The result of this procedure is shown in Fig. 2
(Uuelled l) for the two-mechanisms and the two possible
assignments. trte conclude that the lineshapes between I70'C
and fB5"C are due to an intramolecular rrclickstop'r process,
and that the subsequent broadening above I9O'C is caused by
intermolecular exbhange between the ring compound and chain
pol5rmers

A more detailed d.iscussion of these weird. rings has been
submitted. to Canadian Journal of Chemistry under the names of
Dr. Louis Peterson, Dr. John Hallet, Bob Ferguson and myself.

Finally, w€ were all pleased and relieved reeently to learn
tliat your newsletter was not to die

Best wishes.

Yours sincer€lV,

'F"f 'tuQ/ü
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op 8 G€ r,

42" C

119"C

13goC

169oC

0 5 10hz
L..gf---J

Ho.-.--r-..+

L770 C

192" C

lggoc

1960C

202" C

, .::,:,..r. , ;1,,, ,;i117.r11\t\...;,-(' 'ti' C:,1 XihZ li' Spectrrtm of' neal
! l,r.i :,ri i;rl.c-r laS,!...)ntjt,hrtt,C

L74"C
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CLICKSTOP PANCAKE

-2-I O | -2-t 0 L -2-l 0 t hz

Fig.]. Comparison of
betwee

computed spectra f
d, 9, and Y of the
methyls, 9.= 2,4,
r,5, Y=7). The

f assignment. The

or intramolecular exehange
(RscH")= triplet. Assignment

y = 7) and Assignment 2 is
random pancake mechanism is
input par
0, = +2n
Iec .-r .

1i
(q,
ind

s(
-2
:p:
_R

n lines
Q, = Lt5
,4, P -
ndent o

Hi

ameters are
x O.BO sec .-1,

(see footnote (27)) .

k Ass. L Ass.2

0

0.5

1

1.5

2

i
4

5

7

10

20

2n x f .05 sec.-1, (0p = O,

g = I.12 Sec.-1, RyP= l.O4
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BELFER GRADUATE SCHOOL OF SCIENJE
Amst.rdam Avenue and 1€t6th streat / New york, N.y. loogg I <zlz) Lorraine a_a4oo

February 26, f96B

J. r.

YESHIVA
UNIVERSIry

Professor Barry L. Shapiro
Department of Chemj.stry
Illinois Institute of Technolory
Chicago, ft_linois

Dear Barry,

rn ord.er to keep n1y subscription arive let me sketch a techniquefor s6lving first-ord.er perturbation theory equations that we areapp\ying to a nuniber of problems in marqr-electron quantum mechanics.rn a seri-es of carcutations of i-nterest to NMR people, professor A.saika is using this technique to calculate chemical shifts and. spin-spin coupling constants

The usual one-electron first-ord.er p. t. equation is of the form

t[Pr]=e
and we 

^expand. f., in a finite set of functions $- which incrud.e thetype ot' function*s we consid.er important (tor thä spin_spin couplingconstant this inctud.es r/o/r as well as non-singulai tu"ätio".)-""
rh

Nt c. ö.l- 'ai=1which gives

$.4 c. 1 i$i-l = Q1=I l-

I"*t:11 of choosing the coefficients c- by multiplying on the 1etrt byy, r-or_each m to give a set of N simuttaneous equations for the c.(equi.vaJ-ent to the vari-ationar proced.ure for l_i_near parameters ) wererral-uate the equation at N points in the d.omain of ü: , to sive a d.if-ferent set of N e;aqations for the c- . fhe method. isrrefatäd. to Gauss I
method. of interpol-ations, and it isleasily seen that for N - o thetwo choices of c- become equivalent. The present method s&v€s evaru_ating the set of-integrur (0-lllÖ-) and givesa wave function and valuesof x or J to no worse aceuraö'y trrän trre variationarr',il,,nl-.

Best regard.s,

bw

Title: Method. for solving perturbation theory equetiurs
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UNIVERSITY OF MARYLAND
CoLLEGE PARK 20742

27 FebruarY 1968
DEPARTMENT OF CHEMISTRY

Dear Dr. ShaPlrot

hle recently completed a marglnal_oscillator broadLlne
spectrom"ter rf,i"n'r" giafted on ts our DP-60 system. -ThE
Varlan pnuse--ensltlve-detector (U-42?0A output control unlt)

. ;;iü r,rf,at it-is, urerre fpine a-PAR HR.-g phase-eeneltlve detector'
It le convenlent to uae the üarian modulatlon amplltude and dls-
;i"t-";;trols as r,reLl as the pobret_amplifier, but the system

requlres aoout g vgc input. tne HR-g r,r111 give-out-l volt of the
modulation frequency rrlilh qn output lmpedance of 500 ohms' hle

found that a iJiää-tS-i-auOto lni:ut träneformer (about $25)'
used as shoun'n"i"t, provldes ample output to drlve the Varlan

modulation "y"i"t. 
'Ti're input lmpedance of the.tranEformer !E

800 ohme "na 
[rr" iu"n" ratis ls r:rr.3,_so that only a_blt nore

than fraff a voii is-required from the HR-g. The transformer tg
good to Z0 }fi;r-;IL-ab'ove ine uEeful range of the Varlan ampll-
fler. tte mounied the traneformer ln a small alumlnum case blith

a double nununa-filug on the bottom r,rhlch plugs into the external
o""iif"tor jack än lfre 4?,5OA modulation unlt.

Dt. Bernard L. Shaplro
Department of EhemlstrY
Stanford LJnlvereltV
Stanford, Eallfornla 943t15

Lle have a Postdoct
summer fol gomeone interes
have some lnterestinq expe

oraL appolntment open beglnnlng thle
ted trn studYing solidE. I hoPe to
rlmental reäults to report next tlme'

c

Gera
Asslstant Profeeeor

Title: t.lslng an HR-8 urith a 0P-60; Postdoctotal vacancy

to HR-8 to U-42504

Trlad HS-l
connected for
600 ohms lnPut
lmpedance.

,
?
I
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Dr. W. Brilgel 1.Fa.

Badische Anilin- & Soda-Fabrik AG . Ludwigshafen am Rhein

Herrn
Prof. Dr. B.L. Shapiro

Department ol Chemlstry
Stanford Unlversity

Stanford., Californla 94f05
USA

lhre Zolchen lhre Nachricht vom Unsere Zeichen Fernsprecher-Durchwahl

Dn . Britr/Fa (062r) 60 '

Betrefr LOng range coupllng 1n lactams

Luftpost

Telex

464. 27. 2. 1968
67 Ludwig6hafen am Rhein

Sehr geehrter Herr Professor Shaplro !

BARROW und SPOTSWOOD (Tetrah.Lett. No. )T Og6>), )325-151
haben vor elni-ger ZeIt über elne weitrelchende Kopplung des

Amldprotons in p -Lactamen mit den Protonen in ]-Stellung
(Nachbarstellung zur C=O-Gruppe) berlchtet. W1r haben elne
ähnllche Kopplung inal-Caprolactam beobachtet. Hler koppelt
das Amldproton ebenfalls mit dem Proton 1n J-Stellune (J =

L,7 Hz). Hingegen konnten w1r elne ent-
sprechende Kopplung 1n a4- und A6-cup"o-
lactam sowle ln den gesättlgten Lactamen
Pyrrolldon, Caprolaclam und Capryllactam
nlcht flnden. Offenbar splelt 1n dem von
BARROW u. SPOTSWOOD angegebenen Fal} dle
Rlngspannung, ln unserem FaIl dle KonJuga-

cH^-cH..
/ e' ? ;\-"

cHz 5

tlon des einsamen Elektronenpaares am Stickstoff ilber dle C=O-

Gruppe mlt den tr -Elektronen der Doppelbindung dle entschelden-
de RolIe.

Ej.n anderer Befund der genannüen Autoren kann von uns ebenfalls
erweltert werded. S1e fanden 1n p -Lactamen kelne Kopplung zwl-

2

Bonkvorbindung: Lande!z€ntrslbsnk
Ludwlglhafcn rm Rheln. Glrokonto 5l/82

I2 C=O

,4
c

\H

I
H

4.

8

K
5
p

o
Fernsprscior: Telex:
(621) 601 (Vsrminlung) ,161811 (zentrele)

Telegrsmme: Codes:
BASF Ludwigshafenrhe'n ABC 6th ed-. Acme, Bentley'r, Budolf Mo!!e
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Blatt

2L. Shaplro Dr.Bril/Fa 27.2. 1968

l

sehen dem Amldproton und den Protonen 1n der (unmlttelbar be-

nachbarten) 4-Stellung. Das gllt nach unseren Beobachtungen

auch noch filr dle erwähnten ungesilttlgten Caprolactame m1t

der Doppelblndung 7n 7-, 4- und 6-Stellung. In dLesen Fällen
besteht Jewells elne Kopplung mlt elner Kopplungskonstante
von ungefähr J - 5.5 Hz.

I'tlt den besten Oril8en

Ihr sehr ergebener

( Dr. t^t. Bnilger )

il
\/

E
g

4.

-9

9
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Department of Chemislry

IOWA STATE UNIVERSITY
of Science ch nology

AMES, IOWA soolo

February 28, 1968

Dr. B. L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 9+tO5

Dear Barry,

We have been measuring a number of 2esi shifts by the
INDOR method using a hp 5100A/5110A synthesiser and an HR-60
modified for internal l-ock. The lH centre band frequency is
obtained from the 15 MHz crystal oscillator in a VIIII
synchronised by an injected harmonic of the 1 MHz standard
crystal frequency of the 51104; the 2 KHz field modulation
oscillator is simil-arly synchronised by a I KHz frequency
obtained from the I MHz standard by divisi-on. This results
in a very stabfe l-ock if the error signal is fed to both the
super stabi-l-iser and the voltage-control jaek of the 51104.

Since most of the compounds examlned contained a CHs -Si
group, benzene is used to give a lock signal. A modified hp
200CD oscil-lator provides a reasonably stable modulation fre -
queney to sit on a 2eSi-CHs peak whil-e the attenuated output
from the synthesiser applied to the probe transmj-tter coil-s is
swept through the sil-icon resonance by a motor-driven potentio-
meter applied to ttre search oscillator input. Fine structure
from proton splitting is usually visible in the INDOR spectrum.

Silicon resonances can be quoted in MHz relative to
the protons of internal TMS aL 6O.OOOOO0 MHz (original idea
courtesy of L. M. Jackman) o* in p.p.m. rel-ative to the silicon
resonance of internal- TMS. No appreciable solvent shifts of
this resonance have yet been observed. Some results for the
chl-oro- and methoxy-methyl silanes are shown bel-ow. The 2ssi
shifts are believed accurate to + 0.f p.p.m. and proton-sllicon
couplings to + 0.OJ Hz.

...../e
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Me +Si-

Me3Sicl

Me 25iC12

MeSiCls

Jtrcs:-

6.6o ttz

6.e5

7.65

9. 10

ucHu

QHZ

-22.7

-44. g

-63.2

us1 (TMS=60 MHz)

II.92O1L2 MHz

rL.920666

rr.g2o72g

rr .920455

I I 4-59

ösi

o p.p.m.

-29.7

-15.o

-12. 0

YcH"si

0

-t .4

-1.85

^-o

Jtrcsi

6.6o

6 .6s

7.10

B. zo

- 2L6

- 222

zz4

- zz6

/si

rL.92OtI2

11. 920485

1l-. 920241

rr.9t97B7

Ll.9t9327

ösi

o

+4.5

+ 5.9

+44.0

+82.6

vcHro Jttcosi

ME 4Si

Messi ( out )

Measi(ort)=

Mesi ( ont ).
si (ont ) n

nwrr/ra

1.ro

t.oo

3.ro

1.o5

These results are in general agreement with those reported
uy neävÄs at, tü Btrr. E. ml C. from direet observation of the
silieon "u"otr,n""". 

Further d.ata-gathering and attempts at
ratlonalisation are in Progress.

Sincerely t

Roy 1{. Klng



114-60

UNIVERSITY OF SASKATCHEWAN REGINA CAMPUS

OIVISION OF NATURAL 6CIENCES NEGINA. SASKATCHEWAN

Iularch 1, 1968

Dr. B. L. Shapiro,
Department 6f Chemistry,
Stanford University,
Stanford, California 94395,
u. s.A.

Dear Dr. Shapiro:

Molecular Structure of Tri-substituted efins bv NMR

I was happy to notice (1) that new forces have joined the battl-e
in a new attempt to crack an old and embarrassing problem.

I wouLd like to point out that I did also study the NMR spectra
of the API standard samples (2). There follow some of my results on

f-values of the olefinic protons (API cis/trans labelling of the
lst and 3rd pair has been reversed foLlowing my reconmendation from
IR studies; see ref. 3).

AT obs AT caLc.t-c t-c

3-Me-pentene- 2

3-!1e-hexene- 3

3r4-di-Me-pen-
tene- 2

cis
trans

cis 4.74
trans 4.9L

cis
tr ans

4.84
4.87

+0.03

+0.08

+0. 16

+0.03

+0.03

+0.08

4.90
4.98

The "calculatedr'4Z a-" refer to anisotropic shielding by c-c bondsr
assuming free rotatiön-and using a point-dipole approximation. At
least these results are consistent and in line with my IR results.

The shifts of the { - and'p- alkyl" grouPs are not a great help.
Often there are two nearly equ{valent groups; signal assignment could
enty be attempted if l.re $/ere sure of the molecul"ar structurel For the
few cases where unainbiguous assignments couLd be made I found that

f (cis)) T (trans). The difference is usually about 0.05 ppm,

but for tfe o( -CH group in 314-di-methyl-pentene-2 the difference is
close to L.0 ppm, while in the same pair of molecules the trend for
the f,-CH1 groups is in the opPosite directionl

t'
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Sinrple considerations of shielding effects of C=C' C-C and
C-H bonds offer no way out. It seems clear that sterlcal inter-
actions and thereby preferred spatial orientation of the substituents
pLay a major role. The complexlty of the probtem at least caused
me to temporarily retract to simpler situations (4).

In my opinion we need first of all definite information on
vicinal, allylic and homoallylic coupLing constants in tri-
substituted olefins (Dr. navägers statement that tr^n"41 H---CII3
couplings are larger than cis isrunfortunately enough, not generally
correct(4). Knowledge on coupLing constants then shouLd be turned
into information on spatial orientation of the alkyl substituents.
Thris alL being done one rnight try concepts like bond anisotropy
to expLain the shif ts of o(,- and .3 - substituents. And af ter all
that we might be permitted to look at polyisoprenoids, but no
sooner:

s,

2

s

FIIAR: sfm
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GaNIEIUS COI-LEGE
BUFFALO, NEW YORK 11208

DEPARTMENT OF CHEMIgTRY

March 1r 1968

Dr. B. L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear Dr. Shapiro:

As my contribution to the Newsletter, I would
like to submit the following technique. phenol
formaldehyde resins cured on paper are difficult to
analyze since most solvents merely soften the resin
and do not attack the paper. t{e have found that a
50-50 nixture of AsCl, and SbC12 plus 5% KOII gives a
solvent system which riilt aissolve both the resin and
paper giving a solution for Nl,iR measurenents. Using
the same solvent for paper only and determining the
solution spectra of it qre can identify peaks due to the
cellulose and elininate these from the resin plus paper
spectra. The spectrun shonn in the attached figure is
that of the resin ptus paper solution. tJe identify peaka
for cellulose near 6.75, 5.15, 4.8 and 4.4 ppm from TtlS.
The renaining peaks are assigned to the resin except for
the strong line at 4.15 ppm which represents alt the
exchangeable oH protons. The resin lines are weak as the
resin. is very intractabl.e.

Title: Dissolving phenol-fornaldehyde Resins and the
Paper they are coated on.

S incerely,

Dr.Herman A. Szymanski
Chairnan
Department of Chemistry

Haslan
Encl.
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UNIVERSITY OF VIRGINIA
DEPARTMENT OT CHEMISTRY

CHARLOTTESVILLE, VIRGINIA 2290I

March 4, 1968

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Dear.Dr. Shapiro:

Downfield Shifts Upon rotonation in Dioeotides

Dr. Vito J. Morlino has compLeted a comparative study of the
proton magnetic resonance spectra of DL and Ll-phenylalanylvalines.
ihe valyl resonances of the phenylalanyl]valines are shown in the
table in ppm downfield from DSS as an internal standard in D2O.

+0
+-
0

Charge

s-CH

DL

4. 18
3.95
3.97

LL

4.23
4. 05
4.03

Methvls
DL LL

0.73
o.76
0.65

R. Bruce Martl-n
Professor of Chemistry-

0.93
0.92, 0.90
0.85

the table shows a downfield shift for the o-CH resonance of
the valyl residue upon ionization of an afitrnonir:m hydrogen in the
Dl-dipeptide but no such downfield shift in the Ll-diasterdomer.
Thus only the Dl-dipeptide shows the downfield shift similar to
that previously reported for the high field glycyl hydrogen resonance
upon auunonir:m ionizati-on in L-phenylalanylglycine (V. J. MorlLno and
R. B. Martin, J. Am. Chem. Soc. 89, 3107 (1-967)).

Ttre Dl-dipeptide also exhibits a downfield shift of the average
of the split valy1 methyl resonances upon ionization of the carboxyllc
acid group. No such shift is observed in the Ll-dipeptide, which does,
however, exhibit chemical shift non-equivalence for the methyl- groupg
in the dipolar ion form, in contrast to the Dl.-dipeptlde. Itrough sone
dipeptide conformations can be ruled out, a sufficient range of possi-
billties stil-l exists so that it is difficult to pinpolnt the reasone
for this interesting contrast in chemical shlft behavlor upon depro-
tonation in the pair of diastereomeric dipeptides.

Sincere yours,

RBM: era



NMR DATA COMPILATION

A new cooperative program associated with the
National Standard Reference Data System and the

National Bureau of Stairdards

The National Standard Reference Daia System (NSRDS) is a nation-wide effort to
make available reliable reference data in the physical sciences. As part of this effort,
serious consideration has been given to a long-term program for data compilation and

related information services in NMR Spectroscopy of interest to chemists. Recently,
needs for quality criteria, present data resources, user requirements, format of data
presentation and instrumentation developments have been reviewed by an advisory
panel under the auspices of the National Research Council Office of Critical Tables.

Currently, the program plans call for:

l. Intensive scrutiny and interlaboratory comparisons of a small group of selected
molecules, with the purpose of determining the currently existing limits of pre-
cision and accuracy of NMR frequency measurements and related parameters;

Z. Continuing compilation of tables of carefully evaluated, high precision chemical
shifts anJcoupling constants, appropriately referenced, based on retrospective
and new data, This compilation will stress quality before comprehensiveness.
Major'emphasis will be on proton NMR, but other nuclei will definitely be

included;

3. A coordinating body which can act as a focus of attention on new developments,
and as a nucleus for cooperative efforts among all bodies concerned with NMR

spectroscopy.

present efforts under ihis program are on a volunteer basis. At a lJter date, some

funding may be available to support some phases of the work.

Anyone who is interested in participating, or in following the progress of the

program, should communicate with any one of the people named below'

Dr. B. L. Shapiro, * Chairman
Ad hoc Subpanel on NMR Spectroscopy
Advisory to NSRDS through NRC-OCT
Department of Chemi.strY
Stanford University
PaIo Alto, California 94305
(* permanent address, qffective I Sept. f968

Department of Chemistry; Illinois Institute
of Technology; Chicago, Illinois 60616)

Dr. Edwin D. Becker
National Institute of Arthritis and

Metabolic Diseases
National Institutes of Health
Bethesda, Maryland Z0Ol4

I I 4-65

Dr. S. M. Castellano
Mellon Institute
4400 Fifth Avenue
Pittsburgh, Pennsylvania T5ZL3

Dr. Thomas C. Farrar
Inorganic Materials Division
National Bureau of Standards
Washington, D. C. 20234

Dr. S. A. Rossmassler
Office of Standard Reference Data
National Bureau of Standards
Washington, D. C. ZOZ34
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STANFORD UNIVERSITY
STANFORD, CALIFORNIA

DEPARTMENT OF CHEMISTRY March 6, 1968

Dr. B. L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Subjects: Correction of Nonlineari of HA-100
Postdoctoral Position

Dea:r Barry:

Other HA-I00 owners rnay welcome the news as ive did that the nonlinearity
which exists in the sweep circuit of sorne units can be rninirnized consider-
ably by relatively rninor surgery.

In our particular case, the nonlinearity showed up as a correction of 4 Hz
to be added in the rnid-scale chart readings of the 1000 Hz scale even though
the end-to-end calibration was adjusted to within less than 0.5 Hz of the
chart va1ue. Corrections on other scales varied in such a way that separate
correction curves were required for each scale. On the 100 Hz scale a
10.0 crn interval taken at different locations along the chart varied frorn
9.9 to 10.5 Hz in a nonlinear rnanner.

The specifications published in one version of the Mars Recorder Manual
(Varian Publication No. 87-117-00I -A-L067, section 3.2.31 would seern to
allow for rather large deviations. The tolerances given for all iero and
rnaxirnurn chart positions is * 2.5 Hz (2500 + 2.5 at zeto and 2500 * chart
width + 2.5 Hz at the other .id). Mid-scalitolerances are given as *2.5 Hz
for thi50, 100 and 250lH2 scales and as 13]Hz for the other two. WAife
these tolerances represent 0. Llo or betteion the actual frequencies rneagured,
it is the difference between two frequencies which is of interest in rneasure-
rnents utilizing the precalibrated chart paper for obtaining either chernical
shift or coupling data. If any mention is made of what can be expected in
this frarne of reference, it sornehow escaped rne.

A plaintive cry to a Varian Service Engineer that these correctiona were a
nuisance brought back the reply that things need not be so bad. Urith his
cornpetent aid we were'able to reduce the deviations on all scalee far within
the published specifications. Most of the rernedy involved selecting the
optimurn value.for a capacitor (C-3301) which ie located on the sweep pot
(R-3304A). The calibration rnust be readjusted each tirne the capacitor is
changed to agcertain if an irnprovernent hae been obtained. Apparently the
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value required may be either larger or srnaller than the 0. 002 p"f capacitor
which *"" "opplied. on one scale it was necessary to change the range of

the tuning coil by rernoving one or two turns of conductor--an operation
which we preferred to have the service Engineer perforrn. we stopped with
the results tabulated below, but further irnprovernent was probably attain-
able with Inore effort. Frequencies were Ineasured by l0-second counts

using a V-4315 frequency counter. Both the difference between the actual

frequencies and thettDIFF I't rnethod of counting produced the sarne results.

Scale I 000 500 250 100 50

Mid-scale Corr
End-scale Cot".
Max. Corr.
(corrections to be added to frequency read on chart to equal counter)

In August we will have a one-year appointrnent available at the postdoctoral
Ievel. The work will be principally concerned with the application of the

HA-100 to the wide variety of problerns which arise in our runr service
operation. Most of our routine work is carried out on our A-60' so that the

pioblerns left for 100 MHz work usually present sorne special challenge.

sorne experience with HR or FIA type instrurnents is desirable. A background

in organic chernistry would be helpful, though not essential. Interested parties

should contact me at their earliest convenience'

Sincerely yours,

Lois Jr Durharn

LJD:pjc

+0. 3

+0.8
+0.8

-0.5
-0.4
-0.75

-0.4
-0.05
-0.4

-0.4
-0.2
-0.55

+0.85
+0.65
+0.85
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Tetrahedron 4etters 5119 (1967)

"Pyrolysis of Steroid 9,l1-Epoxy-5,7-Diene Maleic
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F. N. l,ahey and J. K. Macleod
Tetrahedron Letters 447 (1968)

"n8' sp".tr" of llydroxyallyl Cationsrl
D. M. Brouwer
Tetrahedron LetEers 453 (1968)

rrStereoselectivity in Alkylation of Ketones Induced
by Polar Substituentsrl

F. H. Bott@ and F. J. McQuillin
Tetrahedron Letters 459 (L968)

"Advaoces in chemical PhYsics"
Hirschfelder, J. 0., ed.
vol, xII, p.549 (1967) New York, Interscience'

"Long-Range 
t virtual' couPling in eTo, rc-3 

' 
6-

Dibrmobicyclo[ 2. 2. IlUeptan-2' 5 -Dione
1,1. E. Freebuiger, R.E. Buckles, and J' K' Stille
Tetrahedron leiters 43f (1968)

I'Further constituenis of NIM oil: The colstitution
of Meldeninil
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