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Please note the following date after which al'l Newsletter

correspondence, etc., should be addressed to my new

address below:

Effective August l* I968:

Professor Bernard L. ShaPiro
Department of ChemistrY
Texas A&M University
College Station, Texas 77843

*N0T August l0 as given in last month's Newsletter

BLS
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MICHIGAN STÄTE UNIVERSITY EAsr LANSING. MrcHrc^N 4882t

COLLEGB OF NATUR]T SCIENCE . DEPARTMBNT OP CHEMISTRY ' CHEMISTRY BUILDING

l4ay 29, 1968

Professor B. L. ShaPiro
Department of ChemistrY
Illinois Institute of TechnologY
Chicago, Illinois 606L6

Modification of Receiver Gain Control on V-4311

Dear Barry:

I{e had been havi.ng considerable difficulty with some experiments on the.100 MHz

instrument requiring high transmitter power such as triPle resonance experiments
and the observation of double quantum transitions. It was suggested to us by

LeRoy Johnson of Varian Associates that we should modify the receiver gain control
to use the recorder output pot to provide an extended range of attenuation (as is
apparently now standard on the newer instruments). The nodification has made it
much easier to prevent overloading the receiver and proves to be indispensable
for many experiments.

A 3p-DT switch was mounted near the receiver gain control of the V-4311 and connected

so that in the rtattenuate" position the 100K recorder output pot (R358) is substituted
for the fixed IK resistor of the receiver gain control (when it. is in position 1)-

to provi-de extended fine control of attenuatlon. I^lhen the switch is in the "offtt
po"itiol the unit is restored to normal operation. The second and third poles of
the switch are needed because all three terminals of R358 are norrnally grounded

when the frequency response switch is in I{L $ Detector or !üL Diode position'
A diagram is included in case anyone with an older V-4311 unit is interested in
this low-cosE modification.
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CATITORNIA STATE COI.tEGE AT tOS ANGETES

SltI S!dlc Collcgr Drit'a, Los Angcles, Calilornit
lStu Elrnarliuo unl l.ont Beach Ftc.lrt)s lntü.hailgc)

r2

Drpfrncnt of Chcmirlry

AF/vJ

Jrrne 3, 1968

Dr. Bernard L. Shapiro
Department of Ohemlstry
Stanford University
Stanford, California 9|JJO!

Dear Barry:

rn a.r€cent publication 
- fI.. Am. chem. soc., 90, I (1968L we denon-

strated tha.t conplexes of the boron i,riharides:Fitn orgrnic bases corrld
he studi-ed directl;r by preparing sarnptes with excess ligand and ob_sewing separate proton signals for bulk ancl conplexed sol-vent nolecul-es.
v,,le have now extended these stuciies to eonpJ-exes of BF2 and BCle wttn
nitrogen heterocyeles, an example of whj-ch is given i-fr trre accdmpanyj-ngfigure. Separate sicnals for bulk and comlrlexöd pyridine molecules
are rea,dilv apparent, permitting accr)rate chenieaL shift and peak area
neasrrrements. 'de ran a sr:ries of pyridincs in this way ano oütained
sonet interesting trends in conplexing abit-ity of the ligancis. The ligands
rrere also stucli-ed in pairs to estimate thelr ability to eonpete with eachother for Bfr.

If anyone would Like more ini'ormation on these strrdies we woulC be glarlto hear fron then.

Sincerely,

I c:>u,
I

Anthony Fratiello

'-'44,ot"t /ut "n',''
i?onald Schuster
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CABLE ADORESS "RESEARCH"

IN YOUR REPLY PLEASE QUOTE

FILE NO..

NATIONAL RESEARCH COUNCIL
CANADA

DIVISION o.F APPLIED CHEMISTRY

Orrewn 2.

11 June f968.

Dr. Bernard L. Shapiro,
Department of Chemistry,
Stanford University,
Stanford,
Cali-fornia 94305,
U.S.A.

Dear Dr. Shapiro:

Please add me to your l-ist of subscribers of the
most informatlve and useful- I'rrrNMR Newsl-etters". r believe
the following should qualify me for a subscription.

Nuclear Triple Resonance TicklinE
Recently V. Sinivee and V. Salum (l) have developed

a theory for triple resonance with weak r-f fields. They
calculated the line shapes and predicted a nei{r phenomenon:
the appearance under certain conditions of the signal with
frequency that are combination of the basic frequencj_es.

The present letter reports results of some experiments
carried out to test this theory and al-so to investigate more
fu1ly the triple resonance tickling method. The experiments were
carrled out on the frequency svieep NMR-HI spectrum of the three
ring protons of 5-endo-l- ,2 ,3 ,4 ,7 ,/ t -hexachl-orobicyclo 12 ,2 ,Il
hept-2-ene, which can be treated in an AMX approximation (a) .

If in the AMX system the set of three energy transitions
1. V. Sinivee, Eesti NSV TA Toimetised, Ftltlsika*Matemaatika

(Bull.Acad.Sci. Estonian SSR,Phys.Uätfr.Sci.Ser. ), t6, 444
(L967); V. Sinivee and V. Sal-um, ibi-d, 17, No. 1, ry (1968).

2. V.F. Bystrov and A.U. Stepanyants in t'Radiospektroskopiches-
kie i Kvantovokhimicheskie Metody v Strukturnikh Iss
ledovaniyakh'r (Radiospectroscopic and Quantum Chemical Approaches
to the Study of Structure ) , Izd,at. ItNaukafr, Moscow , 196T , p. l-4T .
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lrradlated by fields of frequencles ul, v, and v, (of whlch

the v, is used for observlng the slgnals) eomprlses a fragment

of the energy diagram with just four levels then speclflc
effects shoul-d arise (1). Fig. 1 shows the experlments on the

fragment of type 22-1. Irradiatlon solely of the A3 transition
(double resonance tlckllng) spllts the line M3 lnto a doublet
with narrow components (A=0) and the l-ine M4 lnto a doublet
wlth broadened components (A=2) (Fig: Ic). A slmilar resul-t
was obtained on irradlating of the X3 transltlon (Fig. 1d).

Si-multaneous irradlati-on of A3 and X3 (tripte resonance tickllng)
with fields of the same effectlve intenslties h. = h'

r-
tb:. = üHl(Imn)-'; for, - the intensity of the ircadiated
tränsitlo-n' in-tfre non-resonance spectruml spllts the line M3

into a trlplet of equldistant spaelngs equal to 2hr(=29t) and

intensity ratio L:Z:I (Fig.le) 1n accord wlth the theory. The

marked decrease in over-all intenslty of l1ne M2 1s, apparently,
to be ascribed to the Overhauser effect for A=0 transltions.
Dellberate increase in fiel-d inhomogeneity up to line wldths

*
Av-, =3 3 cps lncreases the width of the outer components of the

72

tri-f,fet (fig. lf) and decreases the lntensity of the central
component, whose wldth, however, remalns practically unchanged'

It ls note-worthy that wlth nonuniformly widened 1lnes 1n the

couble resonance spectra, a well-deflned splltting of the line
A=0 lnto a doublet is observed even for hrcAv u". If the

lntensity of one of the irradiating flelds 1s lowered the signal

from the fragment of type 22-I is transformed lnto a quadruplet

with spllttings equal Z\z and ,\l (Ffe. Ig,b). It can be seen

that wlth lncrease in the \z/\l ratlo the lntenslty of the

lnternal components of the quartet dlmlnlshes as compared to

the outer ones. On tunlng out one of the lrradlating flelds by'

even 0. I cps, the triple resonance s1gna1 becomes unsymmetric.

The appearance of a comblnatlon frequency was obseflred

for fragments of the type 121. On tr1p1e resonance {XZ,fU4}
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the l-ine M2 (fragment rzr-z) is split into a tr.1p1et (Fie.
2q) whose shape is determined largely by the relaxation
parametars of the spin system and by the overhauser effect
(r ). hrhen the transition x4 i-s also ircadiated with the
frequency v4 (quadruple resonance) then 1f the sr^reep

frequency ul_ coinci-des with the combination frequency v2+v3-v4 =
(Eq-EZ)/h zero beat appears (ni_g . Zc). The beat amplitude
diminishes considerably on tuning out any one of the frequencies
(v'v, and u4) by as l-ittle as 0.5 cps and is not observed
at all if the distuning reaches a val-ue of 5 cps (nig. 2d,e).
One may turn off the ul_ audio frequency modulation of the
constant magnetic fiel-d while leaving on the reference voltage
on the phase detector of the recording channel_ [unit B of Fig.
l-b in (a)1. The usual- signars then obvlously disappear, but
the beat at the frequency v1=v2+v3-v4 remains (nig . 2f).
Based on the theory it is to be expected that the intensity of
the combination frequency signar appearing here in the presence
of the weak (observing) field h1, should be proportiona] toL-+(l,f z'lx4 )-". Hence, simultaneous irradiation of the transitions
x2, l{4 and x4 induced the combination frequency transltion E,+-EZ
corresponding to the unirradiated l_ine M2.

A similar experiment was successfully carried out by
irradiating the combined bransition i--4. The ABC-calcul_ated
intensity of which is only 3.3.1-O-5.

The experimental resurts descri-bed here and those
which will- be discussed in a subsequent paper confirm the niain
concl-usions of theory. It is at present difficurt to discern
an area where nucl-ear triple resonance spin-tickling wil-t assume
a particularly important p1ace. However, despitethe experlmental
difficul-ties, one may expect that the method wil-l find application
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ln studles of relaxatlon mechanlsms and 1n the' constructlon of
energy dlagrams for partlal-ly concealed spectra (especlally from

observatlons of the comblnatlon frequencles).
Pieäse credlt thLs letter to obtaln the lTT NMR

Letters at my permanent address:
' Instltute for Chemlstry of Natural Products'

U.S.S.R. AcademY of Sclences,
U1. Vavllova, 320
Moscow,

u. s. s.R.

Slncerely yours,

I

VIrIA-n, . Bystrov.

/adg
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
FOOO AND DRUG ADMINISTRATION

WASHtNGTON, D.C. 20204

June 3, 1968

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

Operating Insrructions for HA-LOO |C-LOZ4

Dear Barry:

IrltriLe using the IIA-10o/c-Loz4 team, we had a chance to revise
and update the operating instructions corresponding to the
C-I024.

I'le wound up writing our ordn set of directions which
are cqnpact, compLete, easy-to-follow and (we hope)
errors.

(we think)
free of

Anyone interested in these operating instructions is welcometo a set for the asking.

Sincerely,

\*-*f 1,^-t-5 (:z l/j":v/-,/' ' ,'*/

Ernest Lustig Elizabeth A. Hansen
Division of Food Chemistry & Technology
Bureau of Science



ilB-lr

IJNrvrnsrrY oF Housrox
CULLEN BOULEVARD

HOUSTON, TEXAS ?7004

UNITED STATES OF AMERICA

OPPENTVTNT OF CHEMISTRY

IvlRvI: f a

l-2 June 1958

Dr. B. L. ShaPiro
Department of Chemi-stry
Stanford. UniversitY
Stanford, Cali-fornia 9lß95

Dear Barry:

AREITERATIONOFKAISERISCAVEAT0NDOUBIERESONANCE

During the last eighteen months the organic chemists masquerading as

NMRspectroscopistshereattheuniversityhavebeenattempting
soptri"sticatea tiA-too NMR experiments. we have been especially

"r,-*1or." 
to jump on the band wagon and d.o NOE experiments. we

noticed that wid.e variations in total signal intensity occurred
d.uring our d.ouble resonance experiments. The situation finally
became so aggravating that we sat down and reread the IITNI\tß nells-

t-etters and found tnät faiser (ftftUqn-T\-11 and 75-1) had anticipated
our difficulty by four years. In the sirnplest possible tetms we

were d-oing the experiment incorrectly'

The significant error in our uork vas the over loadlng of the audio

phase-äetectors in the lock box. A make shift remedy can be devised'

iy attenuating the output of the V-)+3I1 before detection in the auclio

section. A more sophiiticateil arrarigement consists of a notcheil
filter that sefectiiely r.jmover the frequency of the double irrad'iation
placed between ttre V-\äU and bhe fock box. We have used both ilevices

arrd. find that the signal l-evels during double irraüiation are so much

more stable thari they previously were, that we can now concern our-
selves with NOE t"t"ü".*utts, and not electronic difficulties'

The noraf of this story is 2-fcld" The avera€e organic ctLemist 
^

should find out how internal-ly l-ocked spectrometers function before

doing farcy experiments, and. the same chenist can increase his Nl4R

efficj-ency by paying attentlon to the newsl-etter'

SincerelY '

^t

AB
M. R. Wiflcott
Assistarit Professor of Chemistry
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PERKIN-ELMEl=l

June 14, 1968

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

Title:

Dear Barry:

For the system H-C.,
the coupling constant 3
electronegativity of th
creasing electronegativ
of hybridization at C.,
the two-bond coupling,'c

C", the absolute value of
s-to increase with increasing
ubstituents at C^ and with dä-
of substituentszat C., . Changes

o seem to have more effect on
tant than changes of Cr.

THE PERKIN-ELMER CORPORATION

NoRwhLK, coNNEclcur 068b2

TELEPHONE: (203) 762-1000

CABLE: PECO-NORWALK

of
in-

and
are

As you know we have been interested in carbon-l3NMR. We have recently had an opportunity to studycarbon-hydrogen couplings through two bonds and wäuldlike to report some preliminary observations.

Carbon-l3 resonances for some simple organic
compounds were observed under slow passage öonditionsat 15.085 MIIz. A frequency swept Hitachi perkin_
Elmer Model R-20 spectrometer was used with the fieldlocked to the proton resonance of an external sample.

The magnitude of the two-bond carbon-l-3 protoncoupling constants was studied in terms of sübstituents
and hybridization.

Coupling Constants Between Carbon-l3
And Protons Through T\,vo Bonds

t_3

eem
CS
itv
als
ons

Table I shows chemical shift and coupling datafunctional groups in a number of organic compoundscluding substituted ethanes, ethylenes, carbänyls
nitriles. Shj-fts are referred to CSr. Coupliigs
estimated to within fO.5Hz.
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Dr. 13. L.
Page 2

Shapiro
June L4, 1968

coupling f,or ethane was
11 some time ago. Successive
results in a significant

o +5.9H2 for 1, I, 1

As an example, the '"nureported as -4.5n2 bY LYndonYEe
chlorine substitution at the C.'
increase in coupling constant €
trichloroethane .

we will be doing more work in this area and will
keep you informed.

Sinc

:ffiü?
".JProduct Manager
Magnetic Resonance DePartment

.99

PAS:rb
Enc.

!1
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Table 1. C-13 NMR DATA oF SOME ORGANIC coMPoUI[DS

Functional
Jo*,#1 'JcH.' HzNo. Compound Grou

A thanes

2 +2

I
2

3

4

5

6

cH3cc13

cH3cHcl2
cH2cH2cI
cH3cH3

cH2c1cH2cl
cH2clcHct2

7 cHzclCHrBr

cc13
cHcl2
cH2cl

cH2cl
cHcl2
cH2c1

cHrBr

CH

CH

CH

97 .5
L24.5

.l+ 2
154 - 51f "

5.9
5.1

LA
-4.5"'
(z
(z
2.5
4.3
4.3
4.6
2.I
4.O
3-7

8.5
+16.5

2.4#4

6.8
7.3
5.7
7.6
s. 9+s

#6

#6
5.9
7.4
6.6

#3

I
9

3

28,
zNoz

188.0
L42.o
I42.2
I2T.6
748.7
16I.2
161.3
17 3.4
].65.4
I22.8

CH

CH
2

BTCH Br
2

CH Br
2

cH3cH2NO2

Ethylenes

c2Hc

trans-CrH2CI2
c zH+

3

10

(B)

11

I2

13

I4
15

(c)

c2cI4
1r

cj-s-CrHrCL,

72 .3
76.2
68.7
74.4
72.6

L5.7
23.2
24.5
27 .4
12.4
r3. o

,27.2

-IL.4
26.4
6.1

CHCI

ccl-2

Carbonyl C ompounds
I6
I7
18

19

20

2L

22

23

24

25

cH3cooH

cH3cocl
cH2clcoc1
cHrcoBr
cH3cH2cooH

cH3 (cH2 ) 2cooH
cH2 (cooEr)2
(cH3) 2co
(cH3co)20

cH3cHo

CO

CO

co
co
co
co
co
CO

co
co
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Table 1. C-13 NMR DATA OF SOME ORGANIC COMPOUNDS

(CONTINUED)

Functional
Group

+22J H

f,o*+t
CH,

Errors are estimated to

z

No- C d

(D) Nitrile
26 CH CN CN 75.8 e.5 to.e

3

#1 Referred to the external CS

be t 0.3 ppm.

+2 Errors are estimated to be 1 0.5 Hz.

+3 The values observed by Spiesecke and Schneider (J. Chem.

Phvs., 35,722(L96L)) were converted to the values referred
to CS, by adding +65.2 PPrn.

+4R. M. Lynden-Bel1 and N. Sheppard, Proc. Roy. Soc., 269, 385(1962).
#5 Estimated to be the mean of the'""" and the'r"r.
#6 Unresolved multiPlets.

2'
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Profe ssor
Departmen
Illinois
Chi cago,
Iffinois
U, S. A.

Cseutslnv DepnntrurNt
THe UNrvensrry

Gtescow, W.2

TEL: WrsrtsR\ 81i55

Exr'.

llth June 1968.

B .L . Shapi ro,
t of Chemistry,
Institute of Technology,

fOO Mc/s proton spectrum of a dilute solution of (f)
measured at +)4oC compri ses a t.ypical complex

absorption and, interestingly, an ÄArtsBr spin system

at 5.60 r) arising from the methylene ptoto.t".ll
that the methylene protons give rise to an AATBBT

606 16,

Dear Professor Shapiro

There has been considerable recent interest in the use

of high-resolution NMR in the investigation of conformation
ancl kinetic conformational processes of seven-membered ring
systems of both carbocyclicl '2'3'4'5'6'7 and. heterocycric6'8'9
types. For sometime now we have been particularly interested,
in systems r.rhich have a 1,3-arrangement of double bonds in
the seven-membered ring, l, 6-diphenyl-2r7-dihydro-l r4r5--
thiadiazepine S,S-dio*id"I0 (I) serving as a suitable hetero-
cyclic illustration.

i

G) f = Pher'5

{rf
Ht

s
oa

3

The

in CDCI,

aromat ic
( c entred
The fact
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spectrum is narticula.rl.y irrteresting for tvo reBsons' thc'

J'irst, being that, this re0uires ring inversiort to be slow on

the \Tilt time ."ul o}l at +34o0. As ean be seen f rom the

sclreine shown in lrig. I, ring inversion converts conforlnat'ion

C ( see reI'. 12) i nto 1,he e'antiomeric ff orm Cr , an6 this brings

about intercira.nge of protons between pseudo axial sites and

pseudo equatorial sites.

I { zghe"gl
i

llg

N N

T

i
l,

rle

cc

f !l

f
I

eH tri3.7
0

Itapidringinversionwoul<lrl'ltereforerb"expect'edtolea'dto
coI laJ)se of the methylene resonanee to a sharp si.ngle Iine in

t.lre f.a,s t exc ltan5ie I i mi b . ]lrom t}re obse rvati <ln t,ha,t the

component Iines of fhe non-averaged. or "frozeIr" met'hylene

re-eonance show aL rnost only slight kinetic broirclening even al'

+Il7"O (solvent, l,),2,2-|'etrachloroethane) one ca'n' using the

slow exclra.nge a'prr_rximat,ionl2,n,l 'n 6yring L.eal,rnent, of rate,

set a lorrer limit to t,hq free energy ol act'ivtrl'ionaG*

for ilre ring inversion process at around 22 KcaI.fmol-e at

+Il7oC. This lor.rer limit is extremely high for a simple

ring syslem, th&t is one which is neither fused nor bridged,

a.nrl inrlical,os iL :^csistarlr:e to conforma.tional interconversion

whjctr is arnonq t.lre hirrhest known for simple cvclic systems'
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The second noteworthy point is that the meth.ylene protons
give rise to an AATBBT spectrum rather than an AB spectrum,
the additional. spectral complexity arising from stereospecific
coupling &cross the sulphone, -S02-, grouping. Although
numerous studies of stereospecific long range coupling
corresponding to the 4 d boncl fragment H-C-C-C-H have been

carriecl outr14'15 coupling across oxygen and sulphur have been

comparatively neglectecl, 14'16 
"rrd the present case is

apparently the first observation of stereospecific coupling
across the sulphone grouping. Work on this, and. related
molecules, will be reported in detail in a forthcoming
publ ication,

\{i th be st wi she s ,

Yours sincerely,

.Dau.A \-o,' tyla.l\i ,*.9-

D.D. l'lacNicol

=v4 \ \I$-

* P.usent acld.ress: Chemistry
Aberdeen,

*D.G. Williamson

Department, The University oi
Aberdeen, Scotland.
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SHELL DEVELOPMENT COMPANY
A DIVISION OF SHEtt OII, COMPANY

1400-53rd STREET

EMERWILLE, CALIFORNIA 94608

June th, 1958

Dr. B. L. Srapiro
Dept. of Chenistry
Stanford ltrtiversity
Stanford, Calif. 9l+to5

Dear Barry

So mueh has already been r.nitten about the AS( approximation that
one might think there was nothing new left to be saicl. Although t^that I
have to say is not really new, I have worlced out what I believe ls a some-
uhat sinpler approach to ABX analyses than has so far appeared in the
literatr:re. An outline vrith an example is presented here.

In setting up the spin hamiftoniü^for a ]-spin system we use the
follordng set of basis functions:

9i
om

w
atscl

on?'

vhere, as usual, w, ete., refer to spins, Ir 2, and 1, reslnctivel-y.

lle also assune for labeling purposes that t'tre ehenical shlfts
vLt vzt and vs increase downfield, i.e., that vr ( v2 ( vg., If ve also
aGsure, again for labeling purposes on1y, that J4g > JAX > JBX ) 0 then,
in the first order limit, the 'mmrerical values of the- energy levels
associat€d with the basis functions 92, 9b, and g+ r,rilI decrease ntrnerically
in that orderl sirdlarly for the energ:f levels associat€d wit'h gs, 9or and
g". tre trangitioar frequencies in the order of increasir€ nunerical values
are then labeled by letters a, b, c, etc., as follows:

Transition

].

5

6
F7
I

8

!
I
2

t
l+

9i

FFO

ec'?

d.Ft]

3?F

IabeI

a

b

e

Origin

7-B

t-5
I+-6

nev Intensity

r / z( v ;rv u\ -t/ zt *r/tr( "lg+.l'() - D-

L f z( v o+v g) -t / zt o"+r/t+ 
( .ljp,rrut) - D+

r / z( v ; v") +t / zt *-r/t+( .l*+;',c) - D-

Ll-sin !O_

l-sin 2O*

l+elu 20
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1?an

-2- 6-r!-68

Intensitv

I+sin 20*

l+sin 2O-

1+sin 2e*

I-sin 2Os

l.- sin 20_

sinz( o+-o-)

1

cos2( o+-o- )

cosz( e+-o- )

1

sinz(o*-o-)

IabeL

d

6

f
ob

h

m

i

J

k

I

n

L-2

6-8

2-'
)+-'(

L-'

,-6

5-8

2-6

t-7

1-4

2-7

L f z( v 
o+v g) +t f zt *+r/tr(,lg+lBx) - D+

L f z( v s+ v s) - r/ a,l*- r/h( .l*+lnor) +o-

L f z( v 
o+v r) - 

t / zt ggbr/\(,l*+.rsx) +o*

L f z( v 
o+ 

v 
r) 

+ r/el*- r/l+(,r*+rg) +o-

L / z( v p v 
r) 

+r/e.ror+r/l+ ( .r*+.rtx) *D*

v*-( D-+D+)

v*t/z(JA*+JN()

v*-( D--D+)

vX+( D--D+)

vpt/z(Jax+JD()

vg( o-+o*)

where:

t*r [( v6vu)irle( l*-.ril) ]2+Jfo]1/2

since, in ttre A$( Llmit, a qnctrrnn is independent of the signe

of J4g *d aJ#Jp4), tlrese signs wiLL be taken positive for eonvenience

in ttre AS( analysils. 0f coqrse, for subseqrrent iteratlve ccmputer analysis'
and in the absence of pnior information about relatlve signs, bottr possible

slgn cornbinattons ++ ai'ta -+ for J4p and ('l$gl'tp{) rytt T,"onsldered' lheir
rffiitna"s fognd tV tt1e AnX anatfiis can, iidr.eiler, be ued as starting
pararcters for the corputer analysis'

As an erarrple of an AEK anaS;ysig the naphttroquinone -qnctrr:m
treated by George Slimp in Neusletter lb. IL6'riL1 be analyzed' The

experiuenial fYöquencils are tatnrlatcd in Slonrds Letter'

Step L. AB Portlcn of the Spectrtu

ltE first step is to identify the ttto trabtr subspectra a, ct Qt E

and b, d, f, h. There is crrfy crn posätb1e vqy to do ttris as strown in the

figrrre on p. : t***t"r ttre- simplifvlns c6rY9111ft Trtlgtnu above) '

fn=generafl ii wiff not be Inown a pniorl wüettr'

( soluticnx r) or ( vs- v4)<r7a1 r*- ru.) ( eoluticn il1l '%^>vä( l*;i+Lt
soluticr I. We have
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Avg.=f .lt

Avg. =9.9

.Avg. =7 . S

( check)
( check)

J^o = ("-") = (d-b) = (g-e) = (h-f)trn 7.6 ?.h(gmissing)l,t
(l*+JO) = (d+f) - (c+e) = 9,'l

ZDa=(r-u)=(h-d)
9.9 9.8

2D_=(e-")=(g-c)
7.6 (g missing)

Lf Z(vo+v") - ktrFll = h56.0

Note that if both weak lines of a quartet are missing, tlre
eorrespondlng D equals 1,l2Jß.

Step 2. X Portion of the Spectrun

The only inforrnation needed fron the X portion of the spectn:m is
,x

v* = Lf Z(j+k) = l+t\.o

Obher quantities ean also be calculated for arithnnetic checlcing
purposes:

(,1*+JO) =(1-i) =9.8 ( check)

2( D_-D*)
2( D-+D*)

2D+

= (r-j) = -2.1
= (n-m) = LT.1
= 9.8
-acl")2D

Step ]. Caleulation of (vs-va) and f/e(JaX-JH()

(rnirr) - Llz(JAx-JH() = [(9.8)2-(7)+)2]L/2 =6.t,

L/2( vn-vo) + t/z(JAx-JBx) = [(7.6\=-(7.h)2] = L.7

lben

t/z(vOvo) = 2.0

r/z(J 
^x-Js1) 

= 2.4

Step l+. Calculation of v4 and *E

Flom Step 1

L/z (rr+ro) = 2.o
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Flom Step )

le(vOrA) = t+56.o

then

vA = 451+.0, v, = l+58.0

Step 5. Calculation of J4y and Jpi

Flom Step 1 ( and 2)

L/z(JN*Jo) = l+.9

Fron Step ]
L/2(JM;-Jr*) = -2.1+

Ttren

6-rlr-68

JAX = 2.5, JO = 7.1

I1is completes solution I. To find soLution II, we interehange
the values found fär (vs-v1) md L/z(JgpJpl) in Step l, i.e., we set
(vs-vn) = -2.1+ and t/Z(JaX:JgX) = 4.0.

The two sets of ABX paraneters for.rrd in ttri's way l€re then used

as starting paraneters for a conrputer analysis with NI4RIT. Both solutions
led to the-sane (and oqly possiblg) set of paranetors as surnrnarized below:

Iterati'.'e Solutions
ABX Solutlcns LAoCQON

ABI II Iü4RIT

vl
v2

Vg

Jtz
Jrs

Jes

ll11+'o

4:t+.0

458.0

2.'
7.t
7 'l+

41+.8
t+S\,1

\56.9
t.1
8.1

7.'

t+tt+.1

l+54 . r
\rt.t

L.6
8.1

7.5

h14.8
t+lt+.5

t+56.6

1.O

8.6

7.6

l+14.0

4:t+.8
1+ 57.2

o.g
8.9

7.14



r I 8-24

B. L.Shapiro -5-

P0RTOi 0F IIE HrR S?ECTRUr 0t 5-Hy0[0xy$rllIFüQutheilE

6-rlr-58

,i.

t
:-.

t
:'

i
t'

!
a

:4' 3d üL

49.) .80 alc .;t - i--, -i ,---_a.0 .!ü .10

cPt FRol| lrt Ar t0 rc

I do not knor,.' encugh about hcru ttOCC0N opera.bes to say
t*hy it leads to tt'o soluticns t'hen only or,e j.s corect. I suspect thai:
the experi.ä-ental frequencies are not accurate enotgh fo:r this prograrn
to give cnly the correet solubiol (as det,:rnined ty the intensities of t6e
wea-k lines in thc spect-r'ui:). It is in'Leres'bing to note that the values
for the l'l4RIT parar:eters are in generaL bet',ieen those found by L4,OCCO11
for the correspönoing ones

f am sorry to have becn sc long-r.rinded about this problern
but f thought it necesse.ry to go inio this ainount of detail j-n order
to rnake the procedure clear.

Sincerely yours

C. A. NEILLY

Short Title:

CAR:dgn

A Simlli fied Procedrne for ABX Analysis

--"a it i..n
oGt
i

.cO
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June 18, t96B

Professor Bernard L. Shapiro
Departnent of Chenistry
Stanford Uni-versity
Stanford, California 94705

Dear Professor Shapiro:

Reoyientation of ethylene sinet ene latinous and.
A

The ethylene and styrene proton resonances in ethylene and
styrene platinous chlorld.es liL2C=QH2 PtClp] 2 are much broad-er
than in Zeisers salt. The broad.enin-g can bb aEcribed. to slow
reotientation of ethylene and styrene groups ln the d.iner form
of Zeisers sa1t. In the d.imer the protons are not equivalent
in the conformations (I) and. (II), änd. slow re7lentation nay
cause sueb broaoenlng. llhe mechanism of slow exchange with
free ligand.s has been exclud.ed, since the phenyl proton resonances
are sharp. The proton resonances in 2 r7rrr6-tetramethylstyrene
conplexdt€ sharp, because reorientation nay be sterically hind.ered.

KYOTO UNIVERSITY
DEPARTMENT oF cHEMtsrRy. FAcuLTy oF SctENGE

KYOTO, JAPAN

H
(r,l

CoupIi constants in ciborane

in this compound.. In palJad,iun complexes
are sharp, probably because reotientation
of weaker bonding with pallad-iun. In Zei.s
be stron6; enough, and reoTientation nay no

proton resonances
faster on account
salt bouding rnay

e occurring.

H H

c(-
C

4,/ \H (n)
C! , htyiuo l. C(

(@. b"idg< C!-

fhe use of truncated sun approxination and. the wavefunctj-onby PaIk and. l,ipseonb (J. Am. Chen. $oc.r gg, Z7A+ QgAA))Sives alarge positive val-ue (+a9.7 cps) for the i6'n-bonded. uridqä-orid.seproton coupling constant and. a negatlve varue (-8.g cps)-for thäterninal-terminal proton coupting constant j-n d.iboranä. Sincethese theoreticaL resurts are not trustworthy, it nay be ofinterest to d.etermine then experimentally.

Iours sincerely,
y', 9;/."-

A. Saika

the
is
ala

tb
H\,/+

(r-l"l-o
c

/\
H
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Professor B. L. Shapiro
Department of Chemistry
Stanford liriversity
Stanford, California 9\j}j
Dear Barry:

CLEVELAND, OHIO 441.O6

,lune 18, 1968

We have recent\r been attempting üo put the electronic effects of electrondefieient centers on a more quantitative basis. A linear relatLon U"iwee"-üC--shift and calculated rr-electron densities was found in a nunber of earboniun lonslc. A. otah end A. I. white, J. Amer. chem. soc., iq, rag[li;6j. -;;-;;ü ;;'continu1ngthesestud.iesor@e.u.äBntakini'räät'J-'o'"'öi
shifts in m- and 1-fluorophenyl groups attached, to positive carbon and nitrogen.In generar-trre ngä.tut o""ä to'generate the ions has been a I:1 morar FS%H-sbFssolution witl: 25ft by volune SO2 addedrthclep specüra being recorded. 

"i:1;---Flve per eent solutions of the fluorobenzenes wäre used. anä shifts were measuredrith respect to external fluorobenz€'rreo tJe have not, at thls time, made a stu{yof solvent effects on the shlfts althor.rghJn the three cases where data in othersolvents are available (_Nä, _NId, -t,a"' , the agreement is good. I?re shifts
- ctl.

determined so far are sunmarized in Table I, together with substituent eonstants

lsP shifüs in m- and p-fluorophenyl substituted caüions

TABI,E I
Substltuent öF

8.5o ,9,60 ,1.o

öFp
oRo

!..n L.05

o.g[

oroTöF
D

öF
Il. + oRo

CHo

cII3
o.98 L.56.*< 5.1> 52.19 45.0

II.o, \s.t1 ,+.L r-.51+ r.15

5,7L 4o.5r ,r.e l.ot L15

+
-C=0

+--'H
-c\oH

m

\.6,

2,51+

2.80

2.r8

2.15

:-%-\o"

Deportment of Chemistry

t2.l+t 27.8 o.7b

continued, ptge 2...

1.58
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Table I (continued)

June 18, L968

In
ö^

q-p

F
ö'

.P

F
ö'

p
F o onP or oRo

Substituent

-NHo

GAO: df

(*l

ö +

*-4Hc\
-oH

l*.9o

+
-Ns{ 10.19

5.OL

evaluated using Taftsrequations. Ttre trends observed, particularly in the
g:-fluorine shifts, seem to be ühose e:rpected frorn the relative extent of
interaction with the ring in phenylcarbonium j-ons. As for the substituent
constants, we have some ideas on testing out their usefulness in sone related.
systems. It remains to be seen whether these ideas work out.

Youts si-ncerely,

+

Anthony M. White

,. lt. , l{*fu. {. orar,

2t+.92 20.o

t2.oa il-.8

t.T5 -L.7

O.TT

r.52

o,T9

o.67

o.llo

-o.o4

l.Ll+

L.g2

o.T,



I I 8-28

Orgonisch-Chemisdres lnslitut
der

Technischen Universitöt Berlin

Direklor: Prof. Dr. F. Bohlmonn

Berlin 12, den June 19, 1968
Stroße des 

.|7. 
Juni Nr. l l5 (Chemtcgcb.) -

Fernruf,)Xl$X( App.252 PrOf . B/Ma
31 0? 81

Professor Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University .

Stanford , California 94305

USA

Deshielding effect of the furane ring

Dear Professor Shapiro,

We have measured the NMR-spectra of many furane compounds. Most of the
spectra show no special effects. But in one case the data are somewhat

surprising. We have prepared the cis-trans-isomeres I and II. The signals
of the CHr-9roup are very different while the difference in the position of
the signals of the methylgroups are only 0. 1 t :

6, 6s
CH 7,QS Z HrcOÄR. ltc

3

c ozR

The only explanation for this is perhaps the none coplanarity of I.
The deshielding effect of the furane ring also can be seen in the spectra of

the cis-trans-isomeres III and IV :

H oL 3,77 coL7

o H d, tt,3L
o H 4 3.26Hd2,

As the difference of the o-proton signals in III and IV is 0.6 r perhaps also

tr is not really coplanar (^ 0.32).

Yours sincerelY,

r
o C H-a 8, o+o

Tß0fu*4---



Dr, Bernard L. ShaPiro,
Departrnent of C hernistrY,
Stanf o rd Un ive r s itY,
Stanford, Califo tnia 94305,
United States of Arnerica

Dear Barry,

This brief note probably belongs under ifern 5 tt

(IITNMR: 107-l). It concerns the asyrnrnetry of AB

arornatic protons of the benzof uroxans listed below'

MONASH U NIVERSITY

-Hlr,
CLAYTON. VICTORIA, AUSTRALIA

DEPARTMENT OF CHEMISTRY

I I 8-29

TELEPHONE:
54406t.|

2lst June, 1968

Cornplete or Partial MYsteriesl
quartets observed for the

TELEGRAMS:
MONASHUNI, MELBOURNE

RO

o
t
N

I:

II:

III:

IV:

X=Cl, R=Me
X=Cl, R=Et
X=Br, R=Me
X=Br, R=Et

\o
X

In each case the upfield half of the quartet is conspicuo"sly broadened, as are the

signals frorn the protons adjacent to the ether oxygen'

For exarnple, in (I), line widths are (reading upfield)z 0.72, 0' 78, l'76! l'z'

c/scf. MeO, Z.14cls, internalCHCt? 0.56cls' However' irradiationof the

rnethyl singlet did not affect the AB quärtet. In (II), irradiation of the rnethylene

group collapsed the rnethyl proton triplet but again left the quartet unaffected'

WehavealsoobservedthattheasyrnrnetryislTlorepronounce{in.co91r'
solutions than in cc1,, and persists in MeOH. shaking a cDCl, solution of (IV) w:

sodiurn dithionite ,oiüiiott fails to affect the AB quartet. The asyrnrnetry rs rnore

pronounced in the chloro corrlpounds (I) and (II) than in their brornine analogues (II'

and (IV).

we are conternplating sorne experirnents which rnight help in choosing betweer

several explanatiorr" fo" ihis ph"rtornenon, but it seerns that the obvious ones' viz'

Iongrangecoupling,selectiveparamagneticbroadening'areuntenable.
Kind regards,

.1",^n&./,JJ. { /41^*'-
(M. L. Heffeiiran) (Ian D. Rae)
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INSTITUT FÜR ORGANISCHE CHEMIE
DER UNIVERSITAT KöLN

Dr. W. Bremser

s KöLN, June 24, 196g
ZULPICHER STRASSE 47

TELEFON: 2024 2239

Professor Bernard L. Shapiro
Department of Chemistry
Stanford University
PaIo Alto, California 94305
U. S. A.

Dear Professor Shapiro :

One important point in using computer programs is to have not only
the right mathematics, but also the adequate machines. Especially small
computers cause great trouble due to their limited storage capacity.

Because there have been several demands II] in the last Mellon Letters
for programs designed for the small lPllri. 360/30, we want to report a

modified version of LAOCoON, which is in use in our laboratory since

seve ral months.

The IBM 360/30 at our local computer center can handle all otir new

NMR-programs, €. g. Iine calculations [2], fitting problems, error
estimates and LAOCOON II, part one. OnIy the second part of LAOCOON

had to be done on a computer with a greater capacity like the IBM 7090.

However, if one is satisfied calculating spectra of only up to 6 spins, with

variation of a maxiralum of l0 parameter sets and the assignment of 105

experimental frequencies, we have a special version of LAOCOON to offer,

We divided the standard prograrn LAOCOON [:] into 2? phases, which

are called into the computer separately. With this OVERLAY-technique,

combined with several EQUIVALENCE-statements and a third tape, we

managed to calculate 6-spin-cases with the above mentioned limitations.
The INPUT is similar to the standard LAOCOON-version, exept the blank

card after the first part is omitted. Comparing our results with those from

the IBM 7090 (cf. OUTPUT on page 3), we did not find considerable deviations.

z
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Only the convergence is usually a bit slower and we believe, that this depends

on the smaller accuracy of calculations with a computär of the 360-series'

using DouBLE PRECISION-numbers would improve the convergence, but

need too much storage

If there are still some poor institutes in the world with only a tiny computer

as we have, we shall be happy to furnish them with a coPy of the program' But

mind you, the program is quite voluminous, because of t]ne ?7 subroutines' so

we discovered a new, up-to-date meaning of LAocooN, when we developed

our version of the program: 'rThe struggle with the paperrr.

Yours sincerelY,

W 6r*,r^ga'/
(w. Bremser)

Refe rence s:

tr l

lzl
t3l

[4]

E. Lustig, IITNMR lO?, 52 (1967\

J.M. Read, J.H. Goldstein, IITNMR 104, ZZ 0967)

W. Brernser, H. Gtlnther, IITNMR I03, I (196?)

S. Castellano, A.A. Bothner-By, J' Chem'Phys ' 4I' 3863 (1964)

A.A. Bothner-By, S. Castellano, LAoCN3, Mellon Institute'

Pittsburg , page 4I

Short title: LAOCOON 360/30
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3

Calculation of problem I 0Z [4] on our IBM 360/30:

LAOCOON II PART II

CASE IO2 PYRIDINE.BEISP IEL T CASTELLANO

NN= 5 FREQUENcY RANGE 4oo.0o0 550.ooo MINIMUM INTENSITy 0.02000

INPUT PARAMETERS

I
I
t
I
1

W(1)=
Hl2l=
W(3)=
l.l(41=
|,{(5!=
A(lr2)=
A(Ir3)=
A(1r4)=
A(1r5)=
A(2r3)=
Al2r4l=
A(2r5)=
A(3r41=
A(3r5)=
A ( 41 5 ) =

PARAUETER SETS

515.000
427.AOO
450. OO0
427 .OOO
5 I 5.000

5. 500
1.900
0.900

-0. 400
7. 500
I .600
0. 900
7.500
1.900
5.500

I
w(1)
i./(5)

2

3

4

5

6

7

8

l^,(2)
l.l(4t

l,ll(3)

A(lr2)
A(4r51

A(Ir3l
A(3r5)

A(Ir4)
Al2t5l

A(lr5)

A(2r3l
A ( 3 r4l

9
A (2 t4l



I TERAT ION

ITERAT ION

LARGE RES IDUAL ROTAT ION

ITERATION

BEST VALUES

-4

0 RMSERROR=

I RMSERROR=

-0 .0 260

0.1587

-0. 102f,

o.6822

-0.1378

0. 66 50

-0.0016

0.I129

-0.1555

0.o272

0.0376

o.0l2l
0.0101

-0.0458

-0.0203

o .991 5

-0 .0042

0.0110

0 . 0013

0.3388

-o .57 66

-o .247 6

-0. 07 56

-o.0233

-0.0056

0.6883

0.1067

I'lB-33

-0.0506

0.0833

0.0834

0.1315

-0.o757

0.08 l6

-0.0170

-0.0803

o.9732

1.041

0.056

2 RMSERROR. 0.0 56

1

I
I
1

I

)=
)=
)=
)=
)=
t2
t3

r{( I
w(2
l.l(3
t.l(4
H(5
A(t
A( I
A(t
A(I
At2

^t2Al2
A(3
A(3
A(4

51.6.519
427 .429
450.111
421.429
516.519

4.868
1.830
I .000

-0 .00 8
7. 66I
L.392
1 .000
7.661
I.830
4.868

t4l=
r5)=
r3)=
,41--
r5)=
t4l=
r5)=
r5)=

VALUES OBTA INED AFTER 2 NEt^ITON I TERATI0NS

ER.ROR VECTOR.S AND PROBABLE ERRORS ARE

0.9890 0.1103 0.0265 -0.0704 -0.0055
PROBABLE ERR0R= 0.013

-o.o5l0 0.8090 -0.1454 0.3856 0.I514
PR0BABLE ERROR= 0.014

-o.0317 0.2938 0.1289 0.1145 0.0208
PROBABLE ERROR= 0.013

0.1052 -0.3436 -0. l05l 0.5416 0.L492
PR0BABLE FRR0R= 0.018

-o.o042 -0.0555 -0.0391 -0.1508 0.9696
PROSABLE ERR0R= 0.017

-0.0554 0.22L5 0.1395 -0.6918 0.0086
PROBABL E EP.ROR= O.023

-0.0275 -0.0317 0.0007 -0.0399 0.0370
PROßABLE ERROR= 0.015

0.019L -o.26L2 0.6441 0.1219 0.0933
PROBABL E ERROR= 0.021

0.0502 -0.0873 0.0040 -0.0692 0.0473
' PRDRABLE EPROR= 0.025

PROBABLE ERRORS OF PARAMFTER SETS

1

2

3
4
5
6
7
I
9

0.00 9
0.0I1
0.012
0. 014
0.012
0.014
0.010
0.012
0.017

cPs
cPs
CPS
CPS
CPS
CPS
CPS
CPS
CPS
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H. C.ARSTED INSTITUTET
5, UNIVERSITETSPARKEN
COPENHAGEN A, OENMARK

U N IVERSITY OF COPEN HAGEN
DEPARTM ENT OF CHEMICAL PHYSICS

Dr. Bernard I-,. ShaPiro
Dept. Chemistry
Stanford UniversitY
Stanford,California 94 1O5
U. S. A.

Dear Barry,

rile should like to draw attention to a remarkable

Iarge long-range-coupling we recently have observed

in IJC Thierzole in a 50% entiched sample. The com-

pound studieo t{as:
lt.

a 

-^t
ir--,"t

r{ i i i]tc-Br 2-Br[zuclrhiazote-\;/

As expected the normal spectrum was superposed by

-,wo AB patterns arising from tne LIQ-H couplings. Using

the observations of raurins and Schneide+ trr"t the 2

and 4 protons give rj-se to broader signals as the 5 pro-

ton we can assign the AB spectra. The derived couplings

are:
C-N-CH =!)Hz Jc-s-cH = 9 Hz

The parth of the eouplings indicated in subscript should'

J

not be taken for grantecl. The magnitude of these couplings
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U N IVERSITY OF COPEN HAGEN
DEPARTM ENT OF CHEMICAL PHYSICS

H.C.ARSTED INSTITUTET
5, UNIVERS]TETSPARKEN
COPENHAGEN c', DENMARK

exceeds a.n3, oiher previously reported ? - A by a factor

7 1a C
) ttv tJo

To our knowledge littl-e has been clone to evaluate

the influence of substibuents on IJC-H couplings in sy-

stems having a clrbon chain. !.,iven less has been done in

application cf the theories on systems wltere the coup-

ling proceeCes via- heteroatoms. To obtain further ex-

perinental dai,a we are presently investigabing a" num-

ber of other IJC enrichecl hete'ocycl-ic compounds.

i ar7en ?ormocl i-ieJ-sen

Yours sincerelY

I' j eld Schaumbur'g

7 C-u 7:,.,., u 4' . ii /r."- VJAä-^t
lLurins, iv Schneider

L237 (1960)
et aI. SPect, Acia 18 74L (L962)

( 1965 )

ru 26r Ggaz)

H. l'rischlederr ].i"iose, J. üanft
itiss .Z,v'zrL tiarx Univ, Lei-pzig L4 853
}.J. I'i;rrabatsosrC.r. Araech Jr.
j.An.chern.soc. 61 56C (196r)
ii. lreeskanpf et al. Z. Phys. Chem. l; ' F

;/

l

a

7
.z-

4

{ianac.J.Chem
see also B.

.ü.
JR.z=
Bilk
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UNIVERSITY OF CALIFORNIA, RTVERSIDE

EENTELEY. DAVIS . IRVINE. IOSANGELES. RTVENSIDE. SANDIECO. SAN FRANCISCO

DEPANTMENT OF CEEMISITY

SANTA EARBANA . SANTACEt'lZ

F b tatla al hlitFb

RMnSIDE, CALIFORNTA 9250.2

June 26, 1968

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

Self-Association of des and fhioamides

Dear Barry:

In connection with our studies of hindered
rotation in amides, thioamides and related sys-
temsl-3 we have exämined the concentration däpend-
ence, ät ambient temperature, of ttre n.m.r. spectral
properties of the NrN-dimethyl derivatives (f) of
formamide, thioformamide, acetamide and thioäcetamide
in carbon tetrachloride.4 Analyses of the concentra-

X cHg (A)

cHl (e)R
)"-*(

tion dependence of the non-exchanging chemical shift
vA-vB (see I) indicate that these compounds may be
involved in ä monomer-dimer self-association equi-
tibrium. Values of vA-vB for the monomer (övd and
the dimer (6vo) have been calculated as well as the
equilibrium constants. These data are given below.

I
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compound K (r.*-r) öuu (cps)

Professor Bernard L
June 26, 1968
Page T\i/o

-7.L
+4.3
+7,3
+6.3

Sincerely yours,

DMTA
DMTF
DMA
DMF

o.64
L.22
o.37
0.60

Shapiro

6uo (cps)

-1. B
+8. 9

+I3 .8
+II.6

The negative values of vA-vB for DMTA reflect the
unusual shielding inversion of the N(cH3)2 resonance
lines in this compoundS compared to the other compounds
and the data seem to indicate that this shielding
inversion is not the result of self-association as
was suggested for dimethylthiocarbamoyl chloride-2

These data further indicate that care must be
exercised in the use of values of vA-vB in anisotropy
calculations for C=O and C=S groups--in-thöse compounds
if results applicable to the monomers are desired-

Bob
Robert C.
Associate

Neuman, Jr.
Professor of Chemistry

RCN/nl

r.) R. C. Neuman, Jr.
:9, LeTo (re68).
R. C. Neuman, Jr.
gg, 34L2 (Le67) .

R. C. Neuman, Jr.
.22, 2s7O (re6s) .

R. C. Neuman, Jr.
In Press.

2.)

3.)

4.)

5.) R. c. Neuman, Jr
(re6s).

V. Jonas, J. Am. Chem. Soc-

N. Roark and v. Jonas, ibid,

L. B. Young, J. Phys. Chem..

Snider and V. Jonas, ibid,

and

,D.

and

,w.

and L. B. Youns. ibid. 69, T777
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Pho

..H
0t

11ke
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J

o'
D,
'( on'),

ROtil
HzC-C -

J

-@Hs
,o_P

(od) '

Dr. B. L. Shaplro
Department of- Chemlstry
Stanford Unlverslty
Stanford, Catlfornia gBO5

- 
h?n" recently foynd a_slmpt_e synthetlc approach torus-contalnlng oxlmes r. Is oui. "o"i"iuutrorrr w€ shouldreport that coupllng between p and H occurs througharbon atom

sphorus-contalnlng oxlmes c-oup11ng constants for Jpccu rt

P-C CH Systems

Dear Dr. Shaplro:

o
I

tN

oKlAltOnA SrArE
Deportment of Chemislry
FRontier 2-6211, Ext. 72lS-tzlg

0..

UTIYENSITY

June IT, t96B

o,
D
'(od) 

=

. StllfwArER
71071

lde
ho
to
-c

phosp

RNI rt
He

RN/
llt

H2C -C.
H

I II IIT
JPCCH = _5 cps PCCH = -l_1 cps

K. D. Berlln
Professor

PCCH =-fl cps

as observed 1n ccr-+. The lnfluence of H-bondlng may not bevery s1gn1f1c?rtt.regardlng the drastlc äh".rg"" 1n J var_ues forr and rr. Thls 1s based ön the ract-irrat rrr glves a J var-uenearly ldentlcal to that for r. we u""-contlnulng our studyof these lnterestlng famlrtes Är äärö"ü"os ln an effort to.evaluate the lnfluence of multlpry nänääc systems on pcc_HcouPllng 
sincerely yours,

4'4'//^/'-
I(DB/cat
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Tltle t

8-

Posltlve and negatlve vicinal 3Jon

Guanosine-Cytldile hydrogen bondihg

UNIVERSITY OF COLC)RADO

BOULDER. COLORADO AO3O2

2t

1r

-ff. +fr.

ümc 26, 1968

ln crclobutenesi
DEPAIIHENI OF CXEXIATFY

9
10

-L@.

Dear Prof. ShaPiro,

We have Just eornpleted the analysls of the fluorlne spectnn of
L-Chloro-z-"{rtoqÄetrafluoro cyclobrtene. Ihe AATBBI spectnnn ls sketched

below. Since th; BBr peaks arä broacteneil by corpllng t9 tfrg rnethylene pro-
tons of the ettro:ry gfo-up, only the Al\l pe8'lcs uere used ln the lteratlve

""äiy"fr 
for ttre äoüpffirä cottätatts. nspin tlckllngn proved that peaks

1;-r'r-4, lo, 1ti )tr--lr:rtta 1or comprtsä ttre transltlons between tlre nBrl

energy levels, i'roro'ut,iätr we unambiglrously determine t'hat L = JAB - J,,13t =

/r1.8 Ez and !f = JA.[, - JBB t = 9.2 Hz (see E. lustlg g$gl.t J. Adt' Chsr'

Soc. 99o 3953 igtl) for-details of ttre use of spin tiet:Ling e:perturents
in the analysls-äi'ÄargBt "y"ters). rt was possibJ.e to ntlcklen,?t-*.1*rt

t;, 6a, iir"ana 8r and observe the effects on the transLtions 3-8t but
we dldnrt atternpt to Uuffa the nAn energy 1evs1 diagram using these ltnlted
results. Uowel,räi, a few trial" and error runs on NMRIT gave f, = JAB * J13r =

ä.i "iä-r 
I fur i lrg, = 388. Ez, ard the tlckling experiments

conffua ttrls dr oLce of slgns for t{ and K. (The spectra are 
- 
independent

;;ä;-rk;; ;i i-;a u.)- Ttre naln lnterest in the result ls that we

obtaln two noder"t"iv farge vlcinal corp]le constants of opposlle slg11r 
-

+25.2 Hz and -1e:i-ho-GELtr"e to r 1-98.8-and + L89.6 Hz for ttre geninaL

corpllngs).

s{m{ lan results wers obtalned on 11/+-dichloro-3 } rl*-+Eff1uoro-
cyclob'tene tn "nili*liä";i'; 

+ rge Bz and' f,tte vlcflnaf cörfungs are * 26

and - !2 Ez. helLmlnary e:periments -on 1-,2-dichl'orc-2'7 
'3-trifluono-cyclob'tan. "r"o-elr" 

opiosr-te Jär-ro" tfie vlclnar- coüpitngr (t 9 and T 2).

other work in the laboratory concerns hydrogen bonding ln the - -

nucleosldes and "tfto 
aclds. W"-re"ä"tly conpJ'eiea Ä paper (to b€ pubHshed

i;il;il;;" i; i.-h. Chem. Soc.) on thä hydrogen-F"9i"g betueen guanoslne

and cybldlne in nCO f" $hict! tt" ätt"ftted the eäulgbnllml @nstant a'd

enthalpy ror guanoslne-cytldtne-hydrogen bonded dlners In thls solvent"

Slncere1y Yourst
8 "1/.4A- fua"nzl

Rlchard A. lleumark

3r-8r

gt
10t

+:100. Ez at 9L.L l0ilz
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Carnegre {Vlel lon Unrversty Mellon Institute
4400 Fifth Avenue
Pittsburgh, Pennsylvania 1 521 3

[412] 621.1100

June 27, 1968

(Suggested Title)

SoLVENT AND pH DEPEIIDENCE Or 13C - H COUPLING CONSTAMS

IN FORMIC ACID

Dear Barry:

i,le have recently been studying the variation of 13C - tt
coupling. constants in formic acid and other organic acids with soLvent
and pH(r). In an effort to understand the behavior given in the tabLe,
we have attempted a correLation with changes in chemical shifts (proton
and carbon-13) and various IR frequencies reflecting hydrogen bonding
with the solvent.

Although this mass of data is not yet digested (or excreted),
it does appear that the rJC - H coupling reflects changes in hydrogen
bond strength (by way of correlation with IR frequencies, particuLarly
the OH stretching frequency).

l,Ie are also putting together a qualitative theoretical
picture, but any corrnents from the readers of IITNMR would be weLcome.
It mieht be noted that Garv Maciel has done a CNDO calculation of
J(13C-- H) in the formate ion(2) and that the calculated change from
unionized formic acid, while much larger than that observed, is in the
right direction. Further, there does not appear to be a correlation of
J(IJC - H) with the dielectric constant of the soLvents.

S incerely ,

,1- . p, 
^a.fu,-,, K, t, (*r/*r(/

RJK: nm E. Bastian, R. J. Kurland

J. M. Read, Jr. and J. H. Goldstein, J. Am. Chem. Soc. [,3440 (1965)'
have observed changes in .r(136 - H) with pH changes for purine.

(1)

( 2)G. Maciel, private corununication.
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TABLE or .r113c - H), 13c ctmqtcAl. sHrFT AND oH srnETcHrNG FREQuENcy

IN VARIOUS SOLVEMS FOR FORMIC ACID AND FORI,IATE ION

r(13c - n)t (n") ,(13c)b (ttz) v"(G)c ("r-1)Solvcnt

AcGtonltr tle
Dtorane

Ethyl Acctate

lleter, Acldicd
Acctone

TEF

Il{SO

Ilrr
Pyrldtne

l{ater, Basl.ce

Fornlc Actd (Neat)

220.4

2L9.5

2L9.6

218. I
218.3

2L6.9

2L5.2

215.1

210.5

L94.9

222.6

tFot
J(r

\casurea upfleld frorn CS
hevc been made.

"OE "tr.tchtng frequency.

5 Dlolar.

pH such that'greater than 997" of acid present as formate
of lontc strength ln bastc and acidlc solutlons.

tA6

457

tA9

4Cn

459

462

t+47

453

438

324

4ü

3L4O ! 20

3OOO t 20

3100 + 20

2940

2920

27t+O

2800

2700

+10

t30
tro
+20
+50

3000 + 50

a
3c

ca.-5 M concentration of formic acid; for 0.5 M concentrations of fornic acid, the change in- H) was within the precision of the measur€ments, + o.3 Hz.

2
(neat) as an external reference at 15.O85 MHz; susceptibility correcEions

d

l(13c - H) approximacely independenr
1
J

@
Is

J

e
ion;
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ARCO Chemical Company Division ol AtlanticRichlieldCompany
500 South Ridgeway Avenue
Glenolden. Pennsylvania 19036
Telephone 2'15 586 4700

Research Division
Research & Derre:lopment-Philadelphia

June 2J, 1968

Dr. Bernard L. Shapiro
Departnclrt of Cheinistry
Stanford University
itanforcl, Californi.a jl13g5

Dear Sarry:
Some recent results on some rather con'rlicated

biological poI;rners na; be of j-nterest. The extensj.on of the
Iilli re;uIts anci tccltniiues coliceririn; sy:rthetic i.rol;lners ap-'ears

reasonablc at fire t1 brrt lias receiveil only lirnited- attention.
This lacl; of i.-ttention rr.rticularly r+ith res-rect to proteins
is unclcubteclly due to the ,-lifficulties encountered in not
only obtaining the cirectrar but a:.Iso the interi-.3s1ation r+hich

is even rnore Lifficult.
',,'e have conducted- a rather detailed study of the amino

acids which is of corirse a prerequisite for the interpretation
of i-rotein s;-ectra. In rror;t cirses even the- sirl-,le;t arflilo
ircirls d.o rrot yie 1C high resolutioi;. .spectra, but thi; is e.',-rected

a:r'.'], irterpretable in telms of the various equilibrations,
colforrnations ancl reactio:rs. In Figtrres 1 ancl 2 are sho,./n

the 60 t;ltz spectra for the coi.lmon anino acicls in solution in
CI-CCCII as obtaj-ned at 30"C.)

In Figure J is sho'..rn Lhe 60 i.IIz s;:ectrun of irork insuli-n
in sol'-rtion in CFJCOCH. f::cluded are the tentirtive assi6nncnts
for :orne of '"he a:--iino acids. Sinilar re':ults ,..Jere obtained at
lOO i..llz an i the;, :rrc ccrcistent '.rith tl:ose obrcrveci at 22O tlttz ( 1) .

"rririle 
the ,-;ri:rar)' structure coulC ba cbtained directllr from the

spectra ttre re.ut+.s r.roulcl be iue:tio:rable i:.ncl current chentical
techniqueG r.re rvrilable.

Of course the secolirinry a.nrl 1"t 1i,--lrX structures are
of nore i:rtercst. Hovrever, the rpalication of current iiliR

/\\7
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2

'rit 
"/'-\a$ techniques \.rithin this area is at best questionable. currently

we are stuClri:lg sr^lall fragnents of the poLymer chain and'

even these a-re somet^rhat difficult to interpret'

(r) B. Bakr c.
I{. Dhaccal

Danbmann, F. l'licol-aisen;
J. l'1o1. ,3pect. 26, ?B (

f,. J.I'etersen and
l-96B ) .

SincerelJl iours t

I(ernit C. l;..rley,

IiCf : LII
3nc1.

short ilitre: ltrllR studl' of rnsulin'
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I I 8-46 Glaxo Research Limited

Greenford . Middlesex
TELSPHONE: BYRON 3.{3t TELEcRAtiS: clüoth.,London,Tet.r COOE: N.wSr.nd.rd,Bcnrl.yg

rsrr-EltE
Dr. 3.Lr. Shapiro,
Department of Chenistry.
Stanford. University,
Stanford., Califor"niä 94VOr.

bö%' J.E. tage

Dear Dr. Shapiro,

Pen Conversion for 4-60 Spectrometer

lve find..our-IIA-1oo spectrometer, wbich has been inroutine use for four montls, a fascirl;ating nachine-ändbope to report in our next ietter some woik d.one wit[-it.
After experience witb the leroy res.ervoir pensupplied. r,iith tbe liA-Ioo (but using'parker blac'k euinkinstead. of the gruun-y, bgavy inF_sufgriea), *e-Äüc"-ä""rrrrrynod.ified, the record.er of our old. a-6o spectrometer to take

!n9i" pen?. This conversion may intereät owners of old.erA-bU spectrometers.

, A pi-ece of /+" thick perspex sheet was d.rirred and. flled.
!g_ qg""p! ."9 ? ppsn fir a snail sintered. nas";t-(ite;-*
2116" x 7h6") öbtained. from a cheap na[netic d.oor catch.Tle naglet and. Perspex su::round. werä cÄääntea to a secondpiece of Perspex (L78" thick) ana then fi1ed to Eivä a
9*?"kr..tu:. sane size as the Ä-eo p;;-;";;;"oiri- ö7ä; i tTt" *h" ) wlth the magnet inset by I/16".

Tro p?o brackets were cut from thin sheet steel (not
s.tainless_t)r- as sbown in Fj.g. r, and. grooves filed ia thePerspex block, so tbat each-braötet cäuld. locate in-contactwith- the_.nagget j-n the sane way as in the ar,rriniü uiäcxsof the HA=IOO and A-604 record.ärs.

The extra weight of tbe new pen assenbly necessitated.a counter-balance. A-strip of thln stainlesä steell(zii i r/g")was d.rilled. an4 tapped. near one end. to take a 6BA-""iäi and tbeotherend'ofthestripd.ril1eÖtotakethesna11Pbi11ip-i-
screw that secures the 4-60 pen c1ip. The steel strip iittea
"*dgl the crip and. und.er the-main biock of the y-axis-pä"-irorrey
of the record.er.ca*iage, projecllne about /nii t; iuä-rignt or-iuäcamiage. A get in thö stlip, sbowä in Fig. z, crearäa"the--tensioning spring of the T-axis d.rive. slöts to iid tne A-60pen-hold.er were filed. in the_ top and. bottorn of tbe perspex b].ock.After fittilg the block to the ien-ho1d.er and. mountinrc a fill.ed.
P9n, suffj.cj-ent mass was assernbled. on the 68A screw aE tbe end.of the counter-balance a:m to enable the pen-raising-and.
-lowering d.evice to function.

rn the u._K.r,suitable pens (Botring o.4 nm) are obtainablefron irfessrs. Hartley Reece -& co.r- Berk tsouse, g'g"kÄr-street, -

Iond.on, W.l.

Iours si.ncerely,
feä Aok

R,.A. Fletton

I6th MaXr 1958.

Gr .8.

L
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AMERICAN OIL COMPANY

RESEARCH AND DEVr't.oPMENT br.PARrMENr z5.co NEW yoRK AVENUE wl{rnNc, TNDTANA 46394

June 3, 1968

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

Dear Dr. Shapiro:

,'MuL ISTEREdI CELLS

During the past 10 years, our laboratory has used ,multi-
cloisteredtt n.m.r. celLs with progressive frequency. These cells en-able us to trace-coJnpo-site n.r.r. spectra of Ewo or more samples.Relative chemical strifts are recordäd conjointly on the seme graph.this has been useful in the analyses of "i"r.o-i"omersr'especiallythose that exhibit very small chemical shift differences. The tech-nique is valuable when costly separations cannot be physically mixed.
The multi-cloistered cells are applied in other studies also, e.g.,solute, or solvent, effects

The cells are easily constructed.
types: I) the "quadra-cloisEeredil and II)

l.Ie shall describe two
Ehe a-cloisteredt' ce11.

r II.
These rdere particularly selected ause they can be made from stan-dard stock items. The quadra-cloister is made up of an outer standard5 mrn. n.m.r. tube and four inner (s. lected for a snug fit) Kimax lt345}5melting point capillary tubes with one end sealed. Ttre hepta-cLoisteris made up of a 5 nrn. tube and seven (selected) tr'isher-scienrific (5-962)
coagulation capillary tubes sealed at one end. One can assemble manyot,her combinations of outer and inner tubes.

with the quadra-cloistered cell, we find that we can ignoreeffective external magnetic field effects, susceptibility corrections,intermolecular association effects, shapes of sample, urrä achieve suit-able relative chemical shifts. As a result, very rapid analyses canbe made, especially on a large number of samples.
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Dr. Bernard L. Shapiro

EMB: BEl,l/crh
At,tachment

-2- June 3, 1968

Figure I shows an application of the technique (we wish to
thank D. Slupski for these recordings). The composite sPectrum' 1A,
of three isomers of methylteEraLin ls compared with thelr individual
spectra, 18; C and D (aL1 spectra are referenced externalty). On occa-
sion, we have observed shlft differences of 1 part in l-0ö. Homogene-
ous fields and spinning are essentiaL.

S incerely,

En6r.*at
E. M. BANAS

B I^IENZEL

t
E

a

t
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ISOMERS B., G., & D. BELOW
AND TMS5;.(RdllN OUR Smm
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lwon N. Stronski-lnstitut
ll. lnstitut fur Physikolische Chemie

der Technischen Universitöt Berlin

Berlin (West) 12, June 24, 1968
Postonschrift : Hordenbergstr. 34

Tel.: (0311) 31 0781, App.3571

lnstilutseingong im Ernsl-Reuter-Hous

Dr. Bernard L. ShaPiro
Department of Chemistry
Stanford UniversitY
Stanford, Calif. 94305
U. S. A.

Re.: Transient Nutations in Heteronuclear Magnetic Double Resonance'

Our letter of May 2?, 1968, addressed to Chicago

Dear Dr. ShaPiro,

"!

Being closely engaged with NMR research at least since June 1967

whena spectro"pitt rrign resolution NMR apparatus KIS-HFX1X2](3
has been established in our laboratory, we should appreciate to be

kept on your mailing list in future.

As our first contribution to these Newsletters we may give some

comments concerning the utilisation of transient nutations (1) in

ff - [C-f Sj double """or,"n"e 
(2). Similar to the INDOR experiment

in this method the c-13 satellite signal of a proton line is monitored
by the observing field H1 while sweeping the irradiation field H2 in

tüe range of the C-1g resonances. Contrary to the l:.-:",Ht is pur-

posely Iet high enough (0.04-0. 15 mG) to saturate the observed transi-
tion. If the radiofreq-uency ul2 is swept through a connected line in such

a way to fulfill the adiabatic rapid passage condition (3) the characte-

ristic Torrey oscillations (1) aie o-bserved. This effect can be explained

by means of population inversion and describes at least qualitatively the

different phase of the legressive connected transition in the observed

;:-i;i ;; n- | C-L3l äpectra in terms of the different magnetogvric

ratio of the H anLd C-1ä riucleus. ,$s illustrations the AX spectra of

CHCI'CHO (+ 40 voL.ofo TMS) and ItCHClo COOH (+ 10 vol.lo TMS'
;;;.".^fi,,äf't'u1-rr" shown in fig. 1 respec"tively in fig. 2. Inthe honio-

nuclear case ur, is swept in the region of the aldehyde proton resonan-

ces ( 0.01b Uzls ) while saturating ttt" tow frequency doublet_line of

the CHCI, proton. In the 
"ottu"ponding 

hete"gtt:"1"1?::.T," (f-ig'2) the

high frequency doublet line ( JA>(=181.5 .H"l.,3lthe 
röCHC12 proton is

saturated and CI2 swept in the ffiiott of the tt"qgt, 
"esonanc."" 

(*2Hzls)'

The regressive'connected transition is indicated by the negative sense

of the oscillations (3) respectively by the small signal (2).
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lwon N. Sfronski-lnstitut
ll. lnstitut für Physikolische Chemie

der Technischen Universitöt Berlin

2 Berlin (West) 12,
Postonschrift : Hordenbergslr. 34

Tel.: (0311) 310781, App.357l
lnstilulseingong lm Ernst-Reuter-Hous

For the purpose of c-13 line position measurements uJz is swept
over the line in both the directions, the larger the ratio of the
nutation frequency Q=YH1 ( T'*TZ, exact resonance for the
saturated line) to the sweep räter-the better is the precision. The
magnitude of trI1 is limited because of the unwanted splittings of the
c-13 lines (and vice versa H2)l in fact, the above ratio depends on
the sweep rate which in turn is determined by the relaxation times
in order to fulfilI the adiabatic rapid passage conditions. For T1* 20 s
(CHCI,CIIO) we obtained an error of t 0. 2 Hz (ratio s1 sec).

We use this method for studying the concentiation dependence of C-13
chemical shifts dr.te to intermolecular interactions. In these cases we
modulated the irradiation frequency ulz with the corresponding coupling
constant which is known from the proton spectrum. By this the popula-
tions of the regressive and progressive connected tnansition are inver-
ted simultanously leading to a slight improvement of the sensitivitSr.
Fig. 3 shows a typical spectrum of this kind, the central signal of
which corresponds to the left one in fig. 2.

Yours sincerely,

aL
E D. Ziessow

References:

(1) H.C. Torrey, Phys.Rev. 76, 1059 (1949)
(2) D.Ziessow, E.Lippert, J.Mol.Struct, in press
(3) J.A. Feretti, R.Freeman, J.Chem.Phys. 44,2054 (1965)

th#
. Lippert

1 a
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IOWA STATE UNIVERSITY
of Science chnology

AM ES, IOWA 5001 0

Deparlment of Chemistry

June 28, 1968

Dr. Bernard L. ShaPiro
Department of ChemistrY
Stanford UniversitY
Stanford, California 94t05

Dear Barry: super_stabilizer Protection

There are many advantages to leaving an internal-1oek
spectrometer lockeä on to a stand.ard sample when in a standby
cändition, especially with a Varian 14 kilogauss magnet as
subject to unöycling by transients as ours is. However, a
powör failure äatt läad- to a l-OO vol-t surge at the opgn-cir-
äuited stabilizer pickup coil terminals. Ii'Iith a system
resistance of anoul lOOb ohms the resulting surge current
would do the sensitive galvanometer movement no good at all '
as many have found to their cost.

Taking advantage of the high forward resistance of a

silieon diode at l-ow voltages, we have connected a pai-r of
silicon diodes (any type with a surge rating of >1OO Ma) in
parallel back-tö-front-configuration across TB-1' 1 and 2

oftheVarianv-'5o6SuperStabi]-izer.ThislimitstheSurge
voltage to less tfran 6Ob mV, a factor of 20 1ess, wlth no

detectable effect on the performance of the-m-QO+ spectro-
;;i;;"iil-m--6Ö-with a hoine -made l-oek cireuitrv) ' This
circuit has also been fitted to our new HA-100 with no
degradation of performance and has been proved in several
unschedul-ed shutdowns .

Sincerely,

R King

RI^IK,/1d
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AMERICAN MEDICAL ASSOCIATION/EDUCATION AND RESEARCH FOUNDATION/535 N. DEARBORN ST./CHICAGO, ILL. 606

INSTITUTE FOR BIOM EDICAL RESEARCH

DAN W. UR8Y, PH.D
ASSOCIATE MEMBER

JuIy 1, 1968

Dr. Bernard. L. Shapiro
Department of Chenistry
Stanford. University
Stanford, California 9)+305

Dear Barry:

Enclosed. is the ad. which we would like to place in your NMR Nevsletter.

Position availabl-e beginning September 1p6B for a postdoctoral-
fellow to work on the Varian HR-220 supercond.ucting NMR

spectrometer. Stud.ies will be directed toward molecul-ar
systems of biological- interest rrith emphasis on proteins.

Contact Dan I'I. Urry, Institute for Biomed"ical Research
535 North Dearborn, Chicago, Illinois 5O6fO, or phone
(rlz) 527-1500 ext. ,09.

With best regards,

q
o
L

",|

a

J

0/14
Dan W. Urry, Ph.D.
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