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UNITED STATES· 
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 

4800 FORBES AVENUE 

PITTSBURGH, PENNSYLVANIA 15213 

Dr. Bernard L. Shapiro 
Associate Professor 
Department of Chemistry 
Illinois Institute of Technology 
Chicago, Illinois 6o616 

Dear Barry: 

June 12, 1967 

Carbon-13 Magnetic Shieldings in Monosubstituted Pyridines 

106-1 

We have measured carbon shieldings iri 26 monosubstituted pyridines. 
The most interesting results of this investigation are shown graphically 
in figures 1 and 2. Shieldings of the carbon atoms located para to 
substituents in 2- and 3-substituted pyridines correlate well .with the 
chemical reactivity parameter crp; the plot (figure 1) is nearly identical 
to that reported for the corresponding monosubstituted benzenes. Sub­
stituent effects at all positions were found to be approximately e4ual 
to those of the benzenes except at C-2 for the 2-substituted compounds. 
Deviations between the two at this position were as large as 21 ppm and 
were found to correlate reasonably well (figure 2) with the electro­
negativity of the first atom of the substituent group. Dave Grant 
indicated at the recent Pittsburgh Conference that such behavior is to 
be expected on theoretical grounds when a large amount of charge is with­
drawn from carbon orbitals. 

Many thanks to the participants and attendees of the Symposium on 
Carbon-13 Magnetic Resonance recently held in Pittsburgh. 

Sincerely yours, 

H. L. Retcofsky 

t,\ 
/~ 

R. A. Friedel 
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THE UNIVERSITY OF LIVERPOOL 
DEPARTMENT OF INORGANIC, PHYSICAL AND INDUSTRIAL CHEMISTRY 

T ELEPHONE : ROYAL 6022 
Extension 356 

THE DONNAN LABO RA TORIES 
LIVERPOOL, 7 

APPEAL FOR HELP 

Some time ago we converted our 
Va rian HR-60 spectrometer to HA operation. We have 

b een successful in using the Varian locking system at 
40 Mc/s using an old V-4331A probe in conjunction with 

a V-4310A RF unit. Unfortunately, the RF power levels 
req~ired are very high and concentrated sample solutions 

must be used. Clearly, there is a large power loss in. 

the system originating from a mis-match. Can anyone 

advise us how to improve our setup? 

Advice is also needed concerning our 

V-4333 internal reference variable temperature probe. 
We should like to modify this for heteronuclear decoupling 

experiments as we have a frequency synthesiser covering 
a l l fre quencies below 60 Mc/s. 

K.W. Jolley 

L.H. Sutcliffe 
S.M. Walker 

J 

] 



I>OW CORN/NU 

June 13, 1967 

Associate Professor Bernard L. Shapiro 
Department of Chemistry 
Illinois Institute of Technology 
Technology Center 
Chicago, Illinois 60616 

Dear Dr. Shapiro: 
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I hope the following comments abstracted from my thesis (thesis 
advisor: Dr. M. W. Hanna) will entitle me to begin to receive 
IIT NMR Newsletters. 

When the concentration dependence of the averaged chemical shift 
is used to determine the equilibrium constants of complex forma­
tion, the problem arises of how to deal with non-specific medium 
effects on the shift. Various empirical equations have been 
used to predict and delete this effect from the overall concen­
tration dependence, but they fail because in general any double 
(solute+ solvent) parameter equation will be inadequate unless 
there is only a single "cause" for non-specific medium effects. 
For example, a few measurements demonstrated that the Bothner­
By equation is not general. 

However, by assuming that the medium effect, though not predict­
able, is at least linear in mole fraction of a binary system, 
and that the effect is zero for a complex whose proton is buried 
as in chloroform-aromatic complexes, an equation was obtained 
from which the equilibrium constant, the shift of the "pure 
complex", and the medium effect on the uncomplexed chloroform 
can be found by use of the observed shift-concentration-tempera­
ture data. 

The equation was applied to the complexes of benzene, toluene, 
p-xylene, and mesitylene with chloroform. The "complex shift" 
showed no trend while the equilibrium constant increased as ­
expected with greater aromatic methylation. The "complex shift" 
results indicate that th~ aromatic ring current is unaffected 
by methylation although this issue is complicated by the electric 
field effect on the shift. 

Yours very truly, 

J)~£.~~ 
Dwight E. Williams 

DOW CORNING CORPORATION • MIDLAND, MICHIGAN 48640 • TELEPHONE 517 636·8000 
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Professor B.L. Shapiro, 
Department of Chemistry, 
Illinois Institute of Technology, 
Technology Centre, 
Chicago 60616, 
Illinois, 
U.SoA. 

Dear Professor Shapiro, 

Chemistry Department, 

The Uni-yersity, 

Glasgow, W.2. 

Scotland" 

20th June, 1967. 

We are enclosing some information which you might like to 
include in the I.I.T. N.M.R. bulletin. Please credit it to Dro 
Porte 1 9 subscription. 

Ring Inversion in Tetrasubstituted Cyclooctanes 

The temperature-dependent high-resolution NMR spectra of 
cyclooctanel,2,3, substituted cyclooctanes4 and unsaturated cyclo­
octane derivatives 5 have been studied producing results with an 
important bearing on the conformations' and on the conformationo.l 
processes which exist in these molecules in solution. 

Recently, we have heen carrying out a conformational study 
of some tetrasubstituted cyclooctanes of which the 1,2,5,6-tetra 
bromocyclooctane (I) is a typical example. • 

Inspection of molecul~r models indicates that for a stretched 
or skewed crown conformation two of the C!!rlr protons (e.g. thos~ on 
carbon atoms 1 and 2, H1 and H2 ) oc~upy axial~type positi?n~ and 
that the other two (H 5 and Hfr) are in equatorial-type positions. 
Although pseudorotation may reasonably be expected ·to average the 
magnetic environment of H1 and H2 ( and also the environment of the 
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Professor U.L. ,:jhapiro 

other ~wo 1--i~otons _H
5 

and ~I 6 ), this pro~ess will not ~rin~ abou~ ccmplete 
avcra~{ing of all four C.!:!dr proton environmcn+,s. Hing 1nversJ.on to 
give the mirror-image conformer (or ring inversion between two 
0.nani ,ior:1P.ric sP.ts of conformers) is rcqt1ired to effect the avern,ging of 
chernic.d shifts of axial-tyre and equato:ri rd -type protons. 

\fogging of one of tbe eight carbon atoms of a crown form leads 
to the reversible formatjon of one of several possible bo~.t-chair 
forms7. Ho,~evf~r, neither these wae; fr,in .'.~ processes nor pos s ible 
l) seud o rota tj on for boat-chair fo rrns can J_ ead to ring inversion with 
consec~uenL corn:, l.0 Lt averaging of' the~CHHr proton cheirnc:11 shifts. 
Hing inversion nm,;' occur from boat-clwir conforrnntions via one of 
f'everal fnrms, for exam 1,1e II, which corre8pond t,o the centrosym1i1e t ric 
forrn propo~0;ed4 ;1 s ,1. possj ble tr,1.nsi lion state for ring inversion in 
cyclooctane itseJf. 

The l(;() }ic/sec. room ternpcratur(~ proton spectrum of a dilute 
soJ11tion of isomer (I) in CD2c1

2 
comprises two narrow bands, centered 

at 5·40T iind 7•50T with reL1.tive intensities 1:2, which correspond 
lo the )CHJJr and -CH

2
CH

2
-protons respecti_vely. If the methylene 

pro Lons are decoupled the ) C.!:!Br protons give rise to a sharp singlet 
which implies that ring inv er~ion is su ff i ci ently rapid ( on an i\fWt 
t,j me scale) to ,lV<'rage the magnetic environment of the)- CHHr protonso 
In ~11 r port of ra p id ring inversion at room temperature, the -CH 2 CH 2-
proton!:; [{ivc rj 8e to a closely coupled AA' BB' spectrum when the 
) CHBr proton~ nre decoupled. 

_.\.s the t'2r11per,~L11rc of u, soluti.un of' (I) in CD2C1 2 is lowe:ed 1 

bo t h the) CH13r nncl the m(~thylene resono,nces broaden m2,rkedly owing 
t o the slow.in,<:; up of ring inv0rsion, a wl below about -75 ° C both these 
re son an c e s sh cnr s p l i t t i n g • At th c c o a 1 e s c enc e temp e rat u r c Tc f o r 
the ~ C.£!.Br doubl~t, -66;5 (.±_2) ° C, one can estimate a ru.te constant 
i' o r r i n r:; j n v e rs L o n by r ;1 e an s o f th c exp r c~ s s i on 8 , 9 

1 

2T 
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Professor B.L. Shapiro 19th June 1967-~ 

using the value of the doublet separation found at -94°C which is 
40-6 c. se~ • - 1 • T~i s. gives a. rate of ring inversion_ 1/(2 -r)of 90 sec-1. 
at -66•5 C. It is 1.nterest1ng to note that the rate of ring inversion 
of the tetrabromide (I) is about two orders of magnitude less than 
that of the parent cyclic hydrocarbon at the same temperature2. 

Further studies on this and related systems .are being carried 
out with a view to elucidating the molecular conformations and the 
kinetic processes occurring in these molecules. 

Yours sincerely, 

'"b.b. ttlattJ,~ 

-~ ~~y__, 

D.D. MacNicol, 
J.A. Zabkiewicz 

References 

1. Harris and Sheppard, Proc.Chem.Soc., 1961, 418. 
2. Anet and Hartman, J.Amer.Chem.Soc., 1963, .§2,, 1204. 
3. Anet and St. Jacques, J.Amer.Chem.Soc., 1966, 88, 2585. 
4. Anet and St. JacquPs, J.Amer.Chem.Soc4, 1966, 88, 2586. 
5. St. Jacques, Brown and Anet, Tetrahedron Letters, 1966, 5947. 
6. Hendrickson, J.Amer.Chem.Soc., 1964, 86, 4854. 
7. The most stable boat-chai¥ form is expected to be the one in 

which (in formula V of ref. 4) the relatively bulky bromine atoms 
are situated in positions le, 2e, 5e and 6e (or Be, le, 4e and 5~). 
It is of interest to note also that for the present tetrabromide (I) 
such forms as saddle o.r tub forms have lfl-rge transannua.t' bromine­
hyrlrogen interactions and therefore are probably not present to 
any great extent. 

8. Pople, Schneider and Bernstein', "High-resolution Nuclear Magnetic 
Re son an c e , "McGraw-Hi 11 , New Yo rk, 195 9 , p. 2 2 3 • 

9. Strictly, of course, this expression is only valid £or the coal~scence 
of two Jines of equal intensity which have effectively zero line 
width in the absence of exchange. In ·the present case, however, 
the er·ror introduced by its use is probably not large. 
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TATA INSTITUTE OF FUNDAMENTAL RESEARCH 
National Cen,tre of the Government of India for Nuclear Science and Mathematics 

Telegrams : Z E T E S I S BOMI BB ABBA ROAD, BOMBAY 5 

DR. R. VIJAYARAGHAVAN 

Professor B.L. Shapiro 
Department of Chemistry 
Illinois Institute of Technology 
Chica.go 60616 (U.S.A.) 

Dear Dr. Shapiro: 

Telephone : 2 1 3 1 -1 l 

June 22, 1967 

Thanks· for the reminder. The solid state NMR group is interested 

in the following: 

1. Knight -3hift in Semiconductors: 

The Knight Shift and the quadropole coupling constant of 115rn 

in In-Bi intermetallic compound have teen fo~d to decrease with 

decreasing temperature. An attempt is uade to interpret the results 

in the light of the structure of the alloy. Professor L8she may be 

interested in this work. 

2. Conduction electron polarisation in Rare-earth-Platinum alloys: 

From the Knight shift, susceptibility and E.P.R. data in R Pt2 and 

R Pt5 compounds, values of interaction constant J(O) have been obtained. 

·rhe paramagnetic curie temperatures are posit\lW'e for R Pt2 and negative 

for R Pt5 compounds. 

3. F 
19

Resonanoe in PareM:rnf3tic fluorides: 

r19 re,onanoe has been observed in Fe F3 (in antilarromagnetic and 

paraaagnetic phases), Cu F2 , VF3 and Fe F3 .3¾0• The resul~ will be 

published soon. 

Yours sincerely, 

/1_· • ~lr°J ~~r~•o,,/ 
( R. Vijayaraghavan) 

RVcjt 
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Dr. G. Englert 

c/o F. HOFFMANN-LA ROCHE & CO. 

AKTIENGESELLSCHAFT 

4:,0:; CASEL, SC!!Wl:.J7. P O STL\ C l · 'J!'LE 0 ll O '.\ : 06 1 .3::3'\::o • TE L EGRAMM E: R O C JI E BA S F L . FE R 'iSCH R E IR ER: G2::.92 

ABTEILUNG Phy. A. 
Eng/hb 

Prof. B. L. Shapiro 
Dept. of Chemistry 
Illinois Institute of Technology 
Chicago, Ill. 60616 

June 19, 1967. 

Re: Positive sign of J(CH3,CH3) in 2,4-hexadiyne 

Dear Professor Shapiro, 

In our last contribution to this Newsletter (No. 99, p. 6) we have reported on the 
determination of the absolute sign of the coupling constant J(H,CH3 ) of propyne 
H-C=<::;-CH3 which was shown to be negative as ·expected. We have continued our in­
vestigation on acetylenic compounds oriented in nematic liquid crystals. In this 
letter I should like to report on the determination of the absolute sign of 
J(CH3,CH3) of 2,4-hexadiyne. 

The spectrum of this compound dissolved in 4,4-di-n-hexyloxy-azoxybenzene has al­
ready been published in ref. 1. In the analysis of the spectrum we did not take 
into account the indirect J-coupling which was assumed to be negligible (}JI = 
1.3 Hz) compared to the direct couplings (70.2 and 2910 Hz). We have remeasured 
the spectrum and (besides an error in the calibration of the central part of the 
previous spectrum) we have found that the sign of J can easily be obtained from 
the spectrum if the halfwidth of the lines is sufficiently small. 

From the anisotropy of the chemical shift of several substituted acetylenes the 
parallel orientation of the long molecular axis of these co~pounds with respect to 
the magnetic field direction is known. The same orientatio~ is assumed here for 
2,4-hexadiyne. The corrected spectrum is presented in the upper half of fig. 1 to­
gether with a theoretical spectrum calculated with the foll°ow:f"ng parameters (new 
sign convention for the direct couplings; see ref. 2): 

A(CH3 ,CH3) = 

B(CH3) = 

J(CH3 ,CH3 ) = 

-78.3 Hz 

2924.2 Hz 

+1.3 Hz 

./. 
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The central part of a new spectrum with improved resolution (halfwidthN2 - 3 Hz) 
together with two theoretical spectra for positive and negative J's are shown in 
the lower half of fig. l. As can be seen a positive sign of J is derived from the 
observed splitting of lines 7 and 11 (instead of 2, 17). In the previous spe ct r um 
this splitting was not resolved but indicated in the linewidth of the correspon­
ding signals. 

A more detailed discussion will be given elsewhere (2). 

With best regards, 

~ 
(1) G. Englert and A. Saupe, Mal. Crys ~ , 503 (1966) 

(2) G. Englert, A. Saupe and J .- . eoer, to be published in Z. f. Naturf. (a) 
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SCRSIKUND!G LA:BORATORIUN 
D3R VRIJE LP:!VJ~RSITEIT 

... i.E3 T:8R1JAJ . --l • 

De Lairessestraat 174 
Telefoon 717Lj.jl 

Dear Dr. Shapiro ~ 

Amsterdam, June 12. 1967 

One of the methods to analyse high resolution n.m.r. spectra is the 
so-called sub-spectral analysis. There is no reason why li~uid crystal 
n.m.r. spectra should not be tractable by the same method . As an 
e xample consider the spectrum of paradifluorobenzene dissolved in the 
nematic phase of hexyloxyazoxybenzene (fig. 1.). The symmetry of 
paradifluo:i:-obenzene is D

2
h. From simple product spinfunctions of the 

four protons one can cons~ruct seven functions that transform as AJ , 
three as B7 ~ etc. The zero-order spinfunctions of fluorine belong -
to A1 (t~iplets) and B2 (singlet). Schematically, the energy levels are 

H: 12 F 

I 1 :re I I. 
E -·--

,j_~ Bl B2 B3 A_ B2 l. l. 

The liquid crystal spectrun1 of paradifluorobenzene is a superposition 
of three sub-spectra each of which is a spectrum of four proton~ such 
as in paradichlorobenzene. The latter consists of five doublets}. 
The arrows on the left hand side in the diagram correspond to one half 
of this spectrum: the numbers refer to relative intensities. 
The experiTiental spectrum of paradichlorobenzene shows that dipolar 
interaction between orthoprotons dominates:D0 = -4542; Dm= +275; 
if= -12.6 ~z (at +70°C in the same liquid crystal). 

In paradifluorobenzene the dipolar couplinffis between the fluorine spins 
and the protons are intermediate: n° T + D · = -776 Hz. If the 
orientation of the two molecules in t!e :nemHic phase is similar, 
four sub-spectra are expected, two of which coincide (i.e.(A

1
)

0 
and 

(B2 )
0 

of fluorine), as observed in fig. 1. 

In a more complete analysis one has to consider the representations 
of the direct product. As an example, the totally symmetric represen­
~ation A1 i~ c?~tained in the di~ect product through ~l x ~land 
B2 z B2 • L. (K.1.) denotes the spinstates of the fluorinespins and 
protons the energy levels are: 

Al - - A • 1. (1.2) B2 x B2: 
(1.1) (0.2). 

~ (0.1) (-1.2) (0.1) 
(1.-1) (o.o) ( ~l. 1) (o.o) 
(1.-2) (0.-1) (-1.0) ( 0. -1) 

(o. -2) (-L-1) 

(-1.-2) 
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l:ifferent .~ee>an-cner&;ies can be 
!!e ::<. s-cteo. •. · 1..,;· , '. . . e2. :--.:. ;;:; , _::~o,' (:0 .",1 1::· ~). ti io,t Lor ]. M OL..'..? t.}.e ll:ve::i__s 
f . - \ j1n,c-.. < '.;: "i~. Oll e Cc:Ln ·\· e:~i ii'y -;:,~ !ut for tbis a:n 6. ut.t~8T c:a2es tbe 

is -~.: ,a,il. ~b::: cor ,--Lri :·ru-cioi --t to tl:e m.1b- s --,x ~ct.:r:J. of .A, consists 
ci .. u--t i __ ·:: t~; tLe rerr,aining tL~ee doul.J l ets ~re readily..i.traced in 

an : -.. of t:he c, j_r 2c t p ro duet. 

_:__ c o;. ete c r<~culat.io,·: ::: n ~:.i ws t L &.t tl"ie parame t ers 'L.nat describe the 

~~'?-- ff "'c.0-,~~i o · ' .'. ~..:. ·:::?~~a~.~~~ \!-o~o ·oer:i~e~1.e in l:e ;,~yl o ;-7az o xybenzene at 
• 1 " . c1, .J... e - ...!... __ • J n L;• c. e --'- ,:: _ .. o tat ..L on ~ 

3 

;,( C. 

J,~-1 
./ 

J ow fie ~d side of 
p roton spectrur1 of paradi­
_;·~ l.1 c,ro ; l e :· 1.z 8:.rl e in hexyloxy-· 
azo f ybsn '.6 1~ r Je. ',:he central 
part has been expanded at 
t he top. 
;T t' :. ner s indicate corres-
1io :1di..'.' ,r : lines. r.Il:ie separation 
.:') e t\-re e :--: 2. i r, ,-::: ::::: 3 and / :. ~ s 



DIVISION OF MINERAL CHEMISTRY - COAL RESEARCH LA BORA TORY 

P 0 . BOX 175. CHATSWOOD. N.S.W .. AUSTRALIA. SITUATED DELHI ROAD, NORTH RYDE. TELEPHONE 88 0261. TELEGRAMS FUELRES CHATSWOOD N.S.W. 

Professor B.L. Shapiro, 
Dept. of Chemistry, 
Illinois Institute of Technoloe:v. Technology Center, 
CEICAGO ..• ILLINQI'-; •.• 60616 ••• U.S.A. 

Dear Professor Shapiro, 

13th June, 1967 

Thank you for the reminder note - time seems to pass at an ever increasing rate. 
In this letter we wilJ list some of the pmr parameters of a series of substituted 
2,3-benzobicyclo(4.2.0)octatriene. 

H9ading 2,3-benzobicyc10[4.2.0Joctatriene. 
R ,,, 

Compound. R R' R" 
1 H H :g: H 
11 H H H CH3 
111 H CH3 H H 
lV H CH3 CH3 H 
V CH3 H H CH3 

Chem. shifts in ppm from TMS 

Co1Jr:linf.' consta.nts. 
Compou.~d. J1.2 J2,3 

1 5.0 4.2 
11 5.1 4.3 

111 

2 
ph 

ph 
Proton numbering system. 

H1 H H3 H4 
4.48 4.67 h.20 6.32 
4.47 4.04 6.06 -
4.12 - 6.10 6.33 
4.10 - 6.10 

3.62 6.08 -

others 

1 V JC3CH3-H4=1.4 
V 4.5 J · J 

C4C1½-~= C4CFS-H2=1.3 

The compounds were examined as a 5-lo% soln in CDCl3. 
It is of interest to note t~e effect of a methyl group in the R or R' position on 
the chemical shift of the remaining cyclobutene proton. 

Yours faithfully, 

/Uf~ 
P. Collin 

COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION, AUSTRALIA 
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UNIVERSITE DE GENEVE 

INSTITUT DE PHYSIQUE EXPERIMENTALE 
BOULEVARD D'YVOY 

Professor B.L. Shapiro 
Dept. of Chemistry 
Illinois Institute of Geneva, June 26, 1967. 

Technology 
Chicago, 00610 

Dear Dr. Shapiro, 

RMN de haute resolution dans le champ magnetique terrestre 

Nous avions mentionne dans une precedente lettre les 
recherches poursuivies ici en haute resolution dans le champ 
ma6 netique terrestre : 

- Les mesures en regime permanent sur les esters derives de 
1'acide phosphorique, qui ont permis la mesure et l'inter­
pretation de la grandeur et du si6 ne des constantes 
J (H1

1 
- pl5) separe par 2 ou plusieurs liaisons sont achevees 

31 
et en cours de publications aux Helvetica Physica Acta (1967) 
E. Duval et G. Bene : Determination des signes des constantes 
de couplage 3lp - 1H dans quelques composes organophosphores. 

L'interpretation theorique a fait l 1objet de plusieurs publi­
cations dont les deux plus recentes sont : 

E. Duval : Excitation Energy in the Nuclear Spin-Spin Inter­
action. J. Chem. Phys. 45, 2855 (1 906 ) 
E. Duval : Excitation Ener6 y in the Nuclear Spin-Spin Inter­
action. To be published in J. Chem. Phys. (June 67) as letter. 

- Une grande sensibilite a ete obtenue par prepolarisation et 
precession libre a 1 1 aide d'un appareil assurant l'accumula­
tion des si6 naux et leur transformation de Fourier. Comme il 
a ete note anterieurementi nous avons pu etudier notamment 
1'interaction indirecte C 3 - H1 dans divers derives (CHc1

3
, 

CH
3

0H, hydrocarbures ... , CH 3-CO-CH
3 

... ) 

L'ensemble de ces · recherches a fait 1'objet d'une confJrence 
et d 1 une communication au Colloque Ampere de LJUBLJANA (sept. 
19.c:_; ) et sera publie dans le Compte Rendu des Actes de ce Col­
loque : 

G.J. Bene : High resolution NMR spectroscopy in the terrestrial 
magnetic field ran~e. 

G.J. Bene, M. Merck, R. Sechehaye, A. Erbeia : Free precession 
experiments in terrestrial magnetic field. 

North Holland Publ. Cy - Amsterdam 19~7-
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Professor B.L. Shapiro - Chicago - 26.6.67 2. 

Le travail de ces derniers mois a por,te . sur l 'analyse 
precise de la forme des c·ourbes de resonance obtenues par prepola~ 
risation et precession libre dans le champ magnetique terrestre en 
vue d'en deduire la grandeur des temps de relaxation. L'influence 
du ·"Radiation Damping" a ete mise .en evidence ainsi que celle de 
1 1 orientation relative du champ magnetique terrestre et du champ 
polarisant. 

Signalons une technique interessante pour ces. recherches 
(M. Merck). En utilisant un balayage exponentiel pendant la phase 
de precession libre, on peut separer les effets de Radiation Damp­
ing (qui n'obeissent pas a une loi exponentielle) des diverses con­
tributions a la relaxation transversale T?. Si le "Radiation Damp­
ing" est negligeable, la trace de decroissance du signal est pres­
que lineaire (figures ci-jointes). 

P.S.: Legende ctes figures 

Sin ly yours, 

' 
_/ 

G. . Bene. 

Le balayage en abscisse (coordonnees de temps) sur 1 1 enregis­
treur est commande par la tension d'un condensateur qui se 
decharge dans une resistance .• 

La valeur du produit RC (R = resistance, C = capacite) est 
soigneusement etalonnee. 

Lorsque la constante de temps du ci~cuit RC est egale a la 
constante de temps T2 de l'exponentielle du signal de preces­
sion libr.e, on obtient une droi te. 

Sur le graphe ci-jo1nt, nous voyons : 

1. le signal de precession de l 1 eau (non-degazee) a 20 °c. 
2. la courbe redressee, dont la constante de temps n'est 

pas en accord avec le RC. 

3. le signal redresse :.une droite. 

En fait, on n'obtiendra pas une droite parfaite car le signal 
de precession n'est pas une vraie exponentielle. 

' j 
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UNIVERSIT~ DE NANTES 

FACULTI DES SCIENCIS 
B. P. I O.U NANTES 

Nantes, le 23 Juia 1967 
Laboratoire de Chimie Organique-Physique 

38, Boulevard Michelet • Nantes 

Professor B.L. SHAPIRO 
C.e■iatry depart■ent 

I IT CHICAGO 

Illinois U.S.A. 

RM R evidence for diaatereoiso■era with axial and centro diaay■etries.Mape~ie 
non equivalence. 

Cher Profeaaeur SHAPIRO, 

Au cours d'etudea aur la aon equivalence ■agnetique daaa 

lea ayate■ea allenique• (1) nou avons pu ■ontrer que la R.M.K. 

per■et de diatinper des diaatireoiao■eres doat l'une dee diasy■e­

tries est de type alleniq•e. 

Ainsi, lea spectres de co■poaia du type (A)= 
• R10CH•C=CH-Q11-0R2 o•t•••• par iao■,riaation de (B)= 
R' 

R10CH2C:CCIOR2 (2) a'iaterpriteat ·•• ad■ettant la presence, en 
·I 

R' 
quanti tea igales, d.e deux iact■erea cara_ctiriaea par dee para■etrea 

R.M.K. tree voisiaa (ta~leau) 

( 1) (3) .< 4) 
R1OCB • C~=- CJI - pH O R2 R' 

R' 

6,45 
6,39 

) . 

.5,31 
,,37 

5,5.5 
.5,55 

0,9.5 
1,15 

... / ... . 
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Dans de tels diasterioieo■eres on attend effectivement 

des valeure tres procbes dee conetantes JH-C=C=C-H 

Par ailleurs, le fait que les JH-~C-H et lea~ soient 

presque identiques dans lee deux structures, suggere que lee equili~· 

bres con!or■ationnels y sont analogues. 

Dans le spectre de la partie mithylenique de R2 = Et 

on peut grouper deux systemes de transitions correspondant aux 

parties AB et A'B' de spectres ABC
3 

et A'B'C'
3

• Une analyse effectuee 

dans le cas du compose _R' = CH
3 

conduit aux non equivalences 

■agnetiques ()A - c)B = 0,21 0 et SA, - c.\
8

, = 0,195 • Cellee-ci sont 

inferieures a la valeur correspondante determinee dans l'ether 

acetylenique iso■ere (B). 

Nous vous prions de croire, Cher Pro!eeseur SHAPIRO, 

a notre cordial souvenir. 

M.L. MARTIN G.J. MARTIN 

(1) M.L. _MARTIN, R. MANTIONE, G~J. MARTIN - Tetrahedron Letters 

3185-1965 et 3873 - 1966 

( 2) R. MANTIONE,_ - These a parai tre 
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SIMON FRASER UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

Professor B.L. Shapiro 
Department of Chemistry 

I 
Illinois Institute of Technology 
Chicago, Illinois 60616 

BURNABY 2, BRITISH COLUMBIA 

Ttltphone 291-3111 Area code 60/ 

23rd June, 1967. 

Pseudo-Rotation in (PCF 3 ) 5 

Dear Barry, 

Thank you for the footnote to your reminder note. We 
would be _honoured to have you visit us, if you could spare the 
time from Stanford. 

Recently Prof. A.B. Burg lectured here on some exotic 
P compounds he has generated over the last decade, and we thought 
it mi~ht be amusing to examine the nuclear outlook of P and Fin 
(PCF3)5. The crystal structure has shown the molecule to be 
non-planar, thus 

The temperature dependence of the 56.4 Mhz F 19 spectrum 
of (PCF 3 )5 in solution with (PCF 3 ) 4 is shown in the diagram. There 
is apparently an exchange process occurring which has not quite 
reached coalescence at +200°C. The 40.5 Mhz P31 spectrum also shows 
a 2:3 doublet, with inverted relative shift to the F 19 spectrum, 
that broadens somewhat on heating. The spectrum of (PCF 3 ) 4 is 
temperature independent. 

We ascribe the . scrambling mechanism to pseudo-rotation in 
the P5 ring, although other processes have to be considered., i.e. 
individual P atom inversion, ring opening, CF 3 exchange etc. The 
minimum value of ~G* of the process is 22.5 kcals. It is probably 
around 23.5- kcals. We believe that this is the first time that 
pseudo-rotation has been seen - by NMR in simple 5 m~mbered rings. 

The details of both the F and P spectra of both the 
pe ntamer and tetramer are a mess. 

With all best wishes, 

EJW/mln 

Yours, 
--r.::;-_/ 
. """ct . 

E.J. Wells 
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National Chemical Research Laboratory NCRL 

Our file 

ef the South African Council for Scientific & Industrial Research 

Our letter Your file 

Professor B.L. Shapiro, 
Department of Chemistry, 
Illinois Institute of Technology, 
CHICAGO 16, 
Illinois 60616, 
United States of America. 

• Dear Professor Shapiro, 

Your letter 

OF THE CSIR 

Telegrams NAVORSCHEM 

Telephone 74-6011 

P.O. Box 39S, Pretoria 

Conformation of a Cycloheptene Ring 

We have recently completed the determination of the structure and 
conformation of gafrinin, · a sesquiterpenoid lactone from Geigeria africana 
Gries.1 Chemical and spectroscopic evidence led to the following revised 
structure: 

The configuration (a-c10-Me and a-cis lact,one) followed from a correlation 
with Xanthumin. 2 The proton-proton coupling constants, obtained from 
detailed n.m.r. studies (including decouplings) of gafrinin and a number of 
derivatives, shows that the cycloheptene ring is in a boat form as depicted 
in the following figure: 

R 
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Distortiomfrom the ideally staggered conformation were indicated 
by the magnitude of the H-9, H-10 couplings (see Table). 

1 

2 

Protons 

H-6, H-7 

H-7, H-8 

H-8, H-9 

H-9, H-10 

J.P. de Villiersj 

Coupl ing Constants 

6.0, 11. 0 

8.6 

3.0 , 11.6 

0, 7.5 

Yours sincerely ~ 

K. Pachler 
SENI OR RESEARCH OFFICER 
CHEMICAL PHYSICS GROUP 

NATIONAL CHEMICAL RESEARCH LABORATORY 

J. Chem. Soc. 1961, 2049 . 

H. Minato and I. Horibe, · J . Chem. Soc. 1965 , 7009. 
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THE UNIVERSITY OF LIVERPOOL 

DEPARTMENT OF ORGANIC CHEMISTRY 

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

Professor B.L. Shapiro, 
Department of Chemistry, 
Illinois Institute of Technology, 
Chicago, Illinois 60616, 
U.S.A. 

Dear Barry, 

. ·' LIVERPOOL 7. 

28th June, 1967. 

Spectral Data for Epifluorohydrin 

For my contribution to the Newsletter, may I quote 
some preliminary results obtained from the 100 Meis and 
94.1 Meis spectra of epifluorohydrin (,v 20% in CDC13 ). 
From this rather spectacular ·spectrum, first order 
couplings and shifts were obtained, and fed into LAOCOON 
II, which converged rapidly to give the following data:-

t c/o"'-c / 111 
F-C 

I I "-~ 
II.. H, 

W1 = 266. ,312 (els from TMS) JH = 4.900 J~ 5 = -0.013 

w! = 285.457 J1, = 2.642 J! F = 3.671 

w, = 324.880 J1't = 0.196 J, .. = 5.882 

w,. = 428.765 J15 = 0.306 J, 5 = 2.556 

W5 = 465.082 J1 F = 1.218 J, F = 12.249 

SF = +6,070 (c/s from C6F6) J! 3 = 4.245 J,. 5 = -10.752 

J!,. =-0.026 J,. F = 47.167 

RMS error = 0.025 c/s J5 F = 47.611 

r I > 
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The proton-proton couplings compare favourably with 
those reported for epichlorhydrin, 1 except for the long 
range couplings which are reduced as expected, with no 
resolvable splitting between Ht and H4 or Rs. 

The analysis shows J 45 and J 4 F (or J 5 F) to be 
opposite in sign, but further work is in progress to 
establish the other relative signs, that of the four 
bond H-F couplings being of particular interest. Tick­
ling experiments should establish such information 
shortly. It is hoped to examine the rotational isomerism 
in this compound by studying the spectrum in solvents of 
different polarity. 

I hope this letter will keep me on the list for a 
few months. 

1 

With best regards 

Yours sincerely, 

W.A. Thomas. 

G. Aruldhas and V. Nayar, Ind. J. App. Phys., 1966, 

1, 361 (and references therein) 
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INS'TITUT FOR PHYSIKALISCHE CHEMIE DER 

TECHNISCHEN HOCHSCHULE STUTTGART 

Doz. Dr. Herbert Dreeskamp 

7 STUTTGART N 
WlederholdstraBe 15 
Telefon 29 97 83 93 

May 30, 1967 

Spin-coupling in XMe 4-compounds 

Dear Barry: 

At last I found t ,he. time to complete a manuscript on the· work 

, we have been doing on the tetramethyl-compounds. You may -recall 

that I talked about this at the 7 th ENC in Mar~h 1966. So here 

is a table. with the coupling-constants in group IV compounds 

given in cp_s: 

Isotope · . JCH Jx~c J ' 
X-C-H J C-X-C-H J H-C-C-H 

X + 0.3 + 3 + 0.2 :t 0.1 + 0.05 - - -
cl3 124.2 + 3.7 + 4.4 + 0.35 + ·- -
Si29 + 118.4 50 + 6.5 + 2.0 + 0.2 
Snll9 127.8 336 54.0 1.5 + 0.1 + - + + -
Pb207 133.9 249 61.2 + 1.0 < 0.05 + + - -

The signs are relative to a positive JC-Hand were determined 

by either H-{c}, H-{x.} or H-{H} double resonance experiments. 

Apparently the one-bond normalized coupling constants are positive 

and their values are reasonably proportional . to ~x2 (o) • ~c2 (o). 

Furthermore, from a negative sign of JX-C-H follows the 

experimental proof of Jf-H> 0 in XH4 comp.ounds. -For some time 

(Z. Naturforschg. 19a, _139 (1964)) I had hoped this would be true. 

Finally JC-X-C-H is quite closely · = rc ·'fc 
2 

( o) ( y~ • ~H
2 

( o »-1
• JH-x-c..:H 

in HX(CH
3

)
3

, which did not surprise us a bit. 

Sincerely yours, 



DEPARTMENT CF' CHEMISTRY 

THE UNIVERSITY CF' WESTERN ONTARIO 

F'ACULTY CF' ARTS AND SCIENCE 

COLLEGE CF' SCIENCE 

Dr. B. L. Shapiro, 
Dept. of Chemistry, 
Illinois Institute of Technology, 
Chicago, Ill. 60616, U.S.A. 

Dear Barry, 
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LONOON, CANADA 

June 29, 1967 

Some time ago, Dhami and Stothers reported the 13 c spectra 
of a large number of substituted anisoles CU. 

1. K. S. DHAMI and J.B. STOTHERS, Can. J. Chem . .4.A., 2855 (1966). 

Having the compounds at hand, I thought it might be instructive to 
look at the directly-bonded CH couplings in the methoxy group. 
I hoped to observe some conformational dependence. 

The data for twelve anisoles (neat liquids), plotted against 
the methoxy carbon shifts, fall into two separate correlations, 
involving: 

1) 
2) 

unsubstituted and ortho-substituted anisoles, 
di-ortho-substituted anisoles. 

Presumably, di-ortho-substitution forces the methoxy group out-of-plane 
and out of conjugation with the ring, thereby attenuating the 
sensitivity of the coupling constant to changes in the electron density 
at carbon (as reflected in the carbon shift). This is understandable 
if the major cause of electron redistribution is conjugative inter­
action with the aromatic ring. 

Consider the following data: 

R 

H 
Me 

i-Pr 
t-Bu 

J(l3CH) 

143.7 
142.7 
142.3 
141. 8 

6 ( CH 
3 

0) 

138.1 
134.3 
132.1 
128.9 

2/ 
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As the size of the 2,6-substituents increases, the degree of 
coplanarity is decreased, and with it · the contribution from 
canonical forms having a positive charge at oxygen. Hence the 
electron density at the rnethoxy carbon should increase, along 
with the carbon shift. The coupling constant should decrease as 

2. 

the effective nuclear charge at carbon decreases(~), as is observed. 

2. D. M. GRANT and W. M. LICHTMAN, J. Am. Chern. Soc., 87, 3994 (1965). 

There still seems to be no good explanation for the anomalous 
shift changes of the methoxy carbons. 

Please credit this contribution to my subscription, 
c/o Chemistry Department, Boston College. 

Short Title: 
· 13 

Conformational Effects on J( CH). 

Sincerely, 

D. J. Sardella 
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COBB CHEMICAL LABORATORY 

UNIVERSITY OF VIRGINIA 
DEPARTMENT OF CHEMISTRY 

Nuclear Magne'tic Resonance in, the USSR 

CHARLOTTESVILLE, VA. 

I have just returned from a survey type exchange visit to the Soviet 
Union sponsored by the National Academy of Sciences. Though nuclear mag­
netic resonance research was not my sole - or ·even main interest in visiting 
laboratories and scientist~ in the USSR, the readers of your newsletter 
might be interested in some observations on nmr in the USSR. 

Apart from the more routine analytical applications, interesting nmr 
research appeared to be being performed in laboratories in Moscow, Kiev, 
and Novosibirsk. In the Institute of Chemistry of Natural Products V. F. 
Bystrov studies many important compounds including cyclic peptides and 
depsipeptides. He works with 60 and ·100 me machines from the Japan Elec­
tron Optics Laboratory Company. In general, response to the Japanese in­
struments is favorable, though the Russians envy our more versatile Varian 
instruments. They seemed a little surprised when I reported that we also 
had instrumental difficulties in this country. I saw no Varian instru­
ments in the Soviet Union but heard ·a report of a 100 me machine in Tash­
kent. 

In Leningrad, M. V. Volkenstein of the Institute of High Molecular 
Compounds, a well-known polymer chemist, has available only a 40 me in­
strument. This apparent anomaly is explained by the favored position of 
the Moscow institutes. Volkenstein is moving to Moscow as soon as an 
apartment is available. Due to restrictions on movement of persons into 
popular and crowded Moscow, non~ of his associates will be able to ac­
company him in his move. 

Novosibirsk, a rapidly· developing city of over one million in Siberia, 
possesses as a suburb Academgorodok about 20 miles from the city center 
with a population of 35,000. This academic village is devoted almost ex• 
elusively to the pursuit of s·cience and education. The readers of this 
newsletter are already familiar with the name of Yu. N. Molin from· his 
letters in 86-35 and 95-39. Indeed, it was these letters that attracted 
my attention and led me .to visit the Institute . of Chemical Kinetics where 
he and E. E. Zaev work with a 100 me machine ·f ·rom Japan. Since the sudden 
death of academician V. V. Voevodskii, Molin has been .supervising the re­
search of about 40 investigators. I think that personnel from this group 
would benefit grea_tly if given the opportunity· to perform nmr research in 
this country. 

R. Bruce Martin 
Professor of Chemistry 



PHYSIKALISCHES INSTITUT 
DER UNIVERSITAT BASEL 
KLINQELBERGSTRASSE 82 - TEL. 430422 

VORSTEHER: PROF. DR. P. HUBER 

Prof. B.L. Shapiro 
Department of Chemistry 
Illinois Institute of Technology 
Chicago 60616 (USA) 

106-31 

Basel, 29 June 1967 

How much information is stored in the AB-part of an ABX-spectrum? 

Dear Barry, 

In a recent letter (Ref.l, Kim and Anderson, IITNMR, 104/3) it wa s 
stated that a given spectrum resembled neither the usual. ABX patte rn , 
nor its deceptively simple modifications. Allowing for the fact th at 
the C proton perturbed the system somewhat, we found ourselve s in 
disagreement with bath these statements, and we decided at the same 
time that perhaps the AB-part in an ABX s pectrum merited a little more 
consideration in the light of sub-spectral analysis. 

A calculation of the ABX-type upon the parameters gi ven in fig. 1 b of 
the above reference reveals a truly d~~enerate ab-sub-spectrum with the 
effective chemical shifta b-=C B-½(JAC-JBC)=D. The inner two ab trans­
itions thus coalesce, whifst t~e outer two have zero intensity, giv ing 
the sub-spectrum a deceptively-simple appearance (IITNMR, 88/12). A 
s i mi l a r c a l c u l a t i o n u po n t he p a r a me t e rs o f f i g • l c , on t he a t he r h a n r ' , 

shows that 6 b = l c/s, so that the two outer ab transitions posse ss 
non-zero int~n;ity. A simple test as to which of these two solution s 
is correct is provided by a large increase of the radiofrequency ampli­
turle, which would saturate the stronger lines and boost the weak 
~~ ~nsitions so that they could be ob served i n the latter, but not thci 
former, example. 

All thi s has prompted us to discuss some sub-spectral properties of 
the AB-region in an ABX system, which may not have been fully app reci ­
ated before. Any AB-part, in general, can be analysed to give tw o s ets 
of magnitudes of OAB, JAX and JEX, an d sometimes two sets of relative 
signs of the weak coupling constants. It is only the intensitie s within 
the (2:2) energy-level pattern of the X-rcgion which determine the 
correct set of parameters, although the X transition frequenc i e~ ar2 
i d e n t i c a l f o r b o th , s e t s ( R e f • 2 S e e a l s o P • L • Co r i o " S t r u c t~ a o +' H i g h 
R e s o l u t i o n r-J • M • R • S p e c t r a " ) • 

T h i s a m b i g u i t y w i t h i n t h c A B - re g i o n i ':, r1 u e t o t h e fa c t t h a t t he 
n u me r i c a 1 v a 1 u e s o f t h e two en e r g y le v c .::.. ~.:.: ,l"J ~ t h r z ( i\ B ) = 0 i n e j_ tr1 (; r u 1 

the two (l:2:1) energy-level pattern s ma y be interchanged without 
altering the appearance of the ab- sub - ~p~ct r2 ~ (Simult ~neou s ln t u~ ­
change of both set s of energy-levels me~8ly re s ults in a reL~bcl li nJ 
of the A and B nucle~. 

The consequences of this are displayed in fig. 1 for different AB­
regions, where the effective chemical shif t s of the two ab-sub-spectra 
range from the case of no overlap (non-eclipsed type), through part i al 
2nd degenerate overlap, to the case where one shift is completely con­
t2ined within the other (totally-eclip s8o type). In each case the 
relative signs of the weak coupling con s tants are given, and it is 
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imme di ately obvious that in each of the two possible analyses, bAB' 
JAX' JEX possess totally different magnitudes, although, of course, 

IJAsl rem a ins unchanged. Only one example of degeneracy is given (where 
i ncidentally, an example of the misleadingly-termed. "virtual-coupling" 
i s s hown), s ince the other type has been mentioned above (ie when one 
of the effective shifts is zero), when one ab-sub-spectrum_ consists of 
on l y one strong line. In the latter case, an interchange of energy­
levels will, at most, merely re-~abel the nuclei, _and not alter the 
parameter magnitudes. 

The c a ses in fig. 1 and the other degenerate cases include all p6ssible 
types of AB-regions arising from ABX spectra, and can therefore be 
used to elicit information by inspection. For example, ref. l 1fig. 1 b 
corr~ ~;pond s to the non-eclipsed type, so that the signs are ~ecessarily 
po s itive, wherea s fig. 1 c is an example of the above fig. 1(4) ·, where 
eit her th e rel a tive signs are negative, or else J 8 x= □• 
! n genera l, one of the ambiguous possibilities can often be rejected 
on account of an atypical coupling constant magnitude, otherwise a 
c o mpu ter-type approach to · the intensities of the X-region is required 
in order to unambiguously assign the correct parameters. 

Yours sincerely, 

Peter Diehl 
R .u. Chuck 
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AB-part of ABX-spectrum Rel. sLgns AB-parl of ABX-spectrum Rel.signs JAX,Jax. JAX .Jax. 

, l. Non-eclLpsed. 

a.. 

b. 

3. Tot a.lly-eclLpsed. 

a.. 

i 6. 
l 

Oo.b+ 

2. Part i.a.l l y- eclLpsed. 

a.Like a.. a.li. ke 

aLLke. b. opposi.te 

4. Degenerate. 

I I 
do.b+ 

opposi.te a.. opposi.te 

opposi.te b. 
t---JAX-1 

· Jsx=O 

))A,)) 8 are the chemical shifts of nuclei A and B respectively. 



DEPARTMENT CF" CHEMISTRY 

THE UNIVERSITY Of' WESTERN ONTARIO 

f'ACU LTY Of' ARTS ANO S Cl ENCE 

COLLEGE Of' SCIENCE 

LCNOON, CANADA 

July 4, 1967 

Dr. B. L. Shapiro, , 
Dept. of Chemistry,-
Illinoi ~ Institute of Technology, 
Chicago, Ill. 6 0616, lJ. S. A. 

Dear Barry, 

Reaction Field Effects on Proton Shieldings 

As you know, the examination of the effects of solvent on the 
conformational equilibria of a-halocyclohexanones has occupied the 
t al ents of Yuh-Hsu Pan over the past several months in our laboratory. 
NMR was chosen for this because the technique appears to have a number 
of advantages over other popular experimental methods. The approach 
has been fully describe d by Ed Garbisch [J. Am. Chem. Soc.~' 1780 
(1964)] for one of these systems. Besides the data on the equilibrium 
constants, etc. there is an interesting feature revealed by the a-proton 
(C!:!_X) shieldings of the "fixed" systems, i.e. the cis- and trans-2-halo:.. 
4-t-butylcyclohexanones. 

We measured these shifts for ketones having X = Br, Cl, and F 
in cyclohexanP, carbontetrachloride, chloroform and acetonitrile (also 
in p-dioxane and benzene, but these won't enter the present discussion 
because- of other well-known complications) and noted the trend to lower 
field with increasing solvent polarity. It seemed worthwhile to test 
for PVi dence of r eaction field contributions by plotting the a-proton 
~hieldin~s vs. [(~~1)/(€+1)]. These plots are shown in Fig. 1. The 
shielding data are "infinite dilution" values obtained from plots of 
th<· a-proton shifts vs. concentration over the range 1. 5 - 3 0 mole % • 
(P,xcrpt for cyclohexane solutions in which solubility limits the avail­
able range). Fig. 1 shows linear behavior for the axial a-proton data (e) 
with more scatter for the equatorial proton results (0). (If the 
latter were drawn as cur;ves, the curvature wo.uld be opposite to that 
commonly found.) I think that the curved plots obtained by Laszlo and 
Musher [ J. Chem. Phys. fi, 3906 (1964)] for two very closely related 
compounds are a result of additional contributions due to solute-solute 
as:-;ociation since they examined 11 10% wt/vol" solutions. The a-axial 
proton shieldings are strikingly dependent on concentration in non-polar 
solve nts (bu~ not in polar me dia, such as acetonitrile) as illtlstr~ted 
for the o-chloro case in cc1 4 (Fig. 2). We conclude, therefore, that 
the recently propos0,d [Kotowyc.z and Schaefer, Can. J. Chem. ti, 1093 
(1967)] pr.oportionality

0

between the reaction field effect andl.dielectric 
constant J ½ is not generally applicable. The potential dangers in 

intcrpretini s hift data for protons of polar solutes in non-polar 
mrdia rven at faifly low . concentration seems clear from Fig. 2. 

I hope that this will suffice to continue my "subscription" 
for a few more months. 

Best regards. 

J. B. Stothers 
Professor of Chemistry 
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ST A TE UNIVERSITY OF NEW YORK 
AT STONY BROOK 

STO'.'.Y BROOK, LONG ISLA~D, NEW YORK 

11790 
DEP.-\RT:.-IE'ff OF CHE~IISTRY 

Professor B. L. Shapiro 
Department of Chemistry 
Illinois Institute of Technology 
Chicago, Illinois 60616 

Dear Barry: 

Postdoctoral Position Available 

July 5, 1967 

A postdoctoral position is available immediately in my 
laboratory for someone who would like to work on chemical shifts 
in solids. We will soon have an HR-60 in addition to our HR-100 
and A-60 and most of the usual ancillary gadgetry is available. 

106-37 

As an added incentive, I am requesting that this letter be 
counted toward the IITNMRN subscription of anyone who takes the job 
and starts work within six months of this date. After that, he is 
on his own. 

P. C. Lauterbur 
Associate Professor 

ILLINOIS INSTITUTE OF TECHNOLOGY 

CHICAGO, 60616 

DEPARTMENT OF CHEMISTRY Bah, Humbug 

Dear P au l ; 

;\u ! ~o ! l On x no ! (As wel l yo u knE:w in ad va nce , o ld budd y .) Th e poli cy of acc ep t ing 
post - doc tora l adve rt i s E:ments as c ontri bu ti ons !1as been s eve r e l y c ritized, with wha t I 
fe e l i nc r ea s i ng l y i s ·s ome r eason. Thi s att empt ed compounding of suc h a dubi ous prac ti ce 
is a mi n i ma l plac e a t which t o draw t h e l in e . Th e cas e of an o ld f ri end, and on e who i s 
we ll k~o wn t o be capabl e of g i v i ng out ma ny and subs t an ti a l NMR things, s eems t o be t he 
appro p r i ate i n s t a nce . I n g ene ral , whi l e I am v e r y happ y t o includ e adv ertis ements for 
post - d ue ' s , s tud ents, mi s tr e s ses or what eve r, s uc h e ss en tially contentl e ss contributions 
r ea ll y s ho ul d be accompan i ed by s ome t h i ng ec h t. 

BLS:afc 

Y'r some time s ob'd't s'v't, 

p~ 
Be rnard L. Shapiro 
Associate Profess o r 
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UNIVERSITE DE STRASBOURG 

Facult, des Sciences STRASBOLJ.~G, le J~f!:-9, 1967 
, 1; rue B-laise PASCAL 

INSTITUT DE CHIMIE 

Boite Postal• 296 / R 8 

Til,phone 36. 63. 51 a 53 
Dr. B.L. SHAPIRO 

IITNMR 
. Dr; J.M. LEHR 

Department 0£ Chemistry 

Illinois Institute of Technology 

,CHICAGO Illinois 60616 

Dear Barry, 

May be, after having sent oft'this contribution, I shall 

£eel myself less guilty •••• 

Ring Inversion in Oxazines Cwith P. Linscheid and F.G. Riddell) 

We have studied the ring inversion process in some oxazines and have 

obtained the corresponding activation parameters • 

Lineshape-analysis of the three superimposed AB patterns and of the 

C(CH
3

)
2 

doublet as a £unction 0£ temperature leads to the following 

values : ~G*(-50°) = 10.7±0.2 kcal/mole; ,6H* = 10.3 ±1.0 kcal/mole 

and .llS* • -2 i 4 eu (solvent CH
2
c1

2
) , £or the following compound : 

In£luence of lone pair orientation on 15w-1H coupling(with J.P. Iintzinger~ 

We are studying a number of 15N containing compounds and~ have 

found a very marked e££ect ot lone pair orientation on 15B=C-H coupling. 

·some results are given in the Table. 

It is _seen that the 15KsC-H coupli•g is strongly dependen~ on the lone 

pair orientation. A large coupling (14-16 Hz) is found when Hand 

lone pair are£!!, a small coupling (3-5 Bz) is found when they are trans • 
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In so
4

H2 solution, where the lone pair has been removed by protonation, 

compounds ~and~ show similar couplings (3-4 Hz) • We are studying the 

origin and the applications of this effect • 

Compound Solvent J( 15N=C-H) in Hz . 
1 DMSO 15 

2 crx::1
3 

14.2 

so
4
H

2 
4.2 

3 CH 2c1
2 

16.2 

Pentane 15.5 

~ Pentane 3.0 

~ Pentane 3.0 

sol2 3.5 

(compound~ has been obtained from Roy Olofson at Penn. State U.) 

D H t\ 
-ti" H teA- BiA.. H n~ Et........_ H ' c./" t:. ""c.,/ c/ f_JON·~ "-c/ l\,,,b- -1S\\ ,,)\. 

N (ffffP N -o t-l ,N,o~ HO/ ~ 
1 2 3 4 ~ = 

Hoping you will find a way of ma?taining IITNMR and thanking you very 

much for all you have already done to keep it going, 

With our best wishes, 

J.P. rintzinger J.M. Lehn 

F .G. Riddell 

i1 
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SOCIETA EDISON BOLLATEt July 1 t 1967 
Local ita Traversagna • Telefoni 2910 - 2919 
Casella Postale N. 15 SOCIETA PER AZIONI CON SEDE IN MILANO 

CAPITALE SOCIALE L. 375.000.000.000 - INTERAMENTE VERSATO 

LABORATORIO RICERCHE DI BOLLATE 

r 

/ , r,.,NTECA-:-'"·~l E~l-"N· ~ "'A ,\ •. ~• • ;1" .. 5\.- ... ·r· • 
AZIENDA Cl::flMICA 

Sede in MHAhO - fu,o Oc • .. o,..a,te, 31 
~• L 709.100.00~000.- int • .., .. 

Pror. B.L. Shapiro 
Department of Chemistry 

7 
Nella· risposta citare ii No ~ }j bi j Ca•t/bp 

Illinois Institute or Technology 
, Technology Cen tar 

19 
Subjecia F Nim parameters of some 

fluoro-ethylenes and of 
some "De"Aar" -sype deriva­
tiveso 

L 

Chloago - Ill. 60616 

U.S.Ao 
_J 

Dear Professor Shapiro, 

aa our new contribution io IIT NIIR 
Newsletter we like to give here a preliminary account of 
our research work in the F19 NJIR fieldo We have recently 
reoorded with our A56/60 spectrometer the spectra of some 
fluoro-ethylenes, the mm parameters of which have not been 
reported yet, as far (a we know, with the exception of JFF 
trans or oompcund ,) 1 )0 The olefins were observed at room 
temperature ( "" 37 °C) in solution of CFc1

3
, which was also 

used as internal referenceo 25~■1croiubea (mm Specialitea 
Inco) were emplo7ed due to the ohromatografic fractions in 
our handso The chemioal ahitts inf•values and the spin-a,pin 
coupling constant• are reported belowa 

,_. 
Chemical ahift- Cou:eling constant (cLsl 

1) CF D 

2 
CI2 

63.9 Jc13cF~37 Jc13F::a296 

F Cl 
/'F • 2) ' / 

24.0 c-c 
✓ 

'1 7506 7s.6 gem 
F 

Cl F 
JFF • 3) 'c-c ✓ . 

142.a 
,✓ '1 11000 120.1 

trans 

Compound 1), CF
2
- CI

2
, was identified 

observing the weak satellites •YDlll•trioally displaced to either 
aide of the single main resonance c;•. 63.9) and due to splitting• 
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Foglio N . .... :2 ... 

Seguito Bl N . __ ___ 1,,1.j_ r~ __ de/ July € , 1967 

b7 the c13 
isotope in natural abundance (IoI%)o The c13.F19 

spin•spin couplings found are in agreement with J.iterature 
data ( 2 )o The chemical shift assignments "0 pou.ma 2) and 
3), cannot be done on reliable basi. The 19t,:p1~gem.coupling 
constant and the chemical shifts of geminal fluurines in 
compound 2) are found to be in agreement with the relationship 
of Reuben & al. (3)0 

We have recently completed a piece of 
work on some derivatives of "Dewar" isomer of perfluorobenzene. 
The title of the paper, which appears in J. Chemo Soco B, 384, 
1967, isa "The F19 m.m spectra of para-bonde iaomers of the 
diethoxytetrafluorobenzenes". A few reprints are avs.ilable on 
request. In coope.ration with Prof. G Rigatti (Istituto Chimi­
ca-Fisica, Universita di Padova) we have also succeeded in the 
il' XX' X"X"1 ,-nalysis of the pa.rent compound, _,he heA&fluoro 
isomer, rmF, which will be the subject of a forthcoming 

F' F F' 

paper. 

With all best regardso 

Yours si c~rely, 
I 

L. Cavalli 

(1) M.G. Barlow, Chem. Comm~ 703, 1966 
(2) J. Reuben, A. Demiel, J. Chem. Phys. 44, 2216, 1966 
(3) J. Reuben, Y. Shvo, A. Demial, J. Am. Chem. Soc. ey, 

3995, 1965 
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U.S. DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS 

WASHINGTON, D.C. 20234 

June 29, 1967 

Professor Barry Shapiro 
Illinois Institute of Technology 
Department of Chemistry 
Chicago, Illinois 60616 

IN REPLY REFER TO: 313 • Q 6 

Title: A. Frequency dependent 1 H broad-line NMR spectra. 

B. Standard reference materials and standard 
reference data. 

Dear Barry: 

In some recent proton broad-line studies of 1 H11 B(OC2 H3 ) 2 

we have found experimentally that the proton line shape is 
frequency dependent. This effect arises from an indirect 
quadrupole interaction which is important only when the ratio 
of the Zeeman to the quadrupole resonance frequencies is about 
5 to 1 or less. Due to a lack of axial symmetry line shape 
calculations are not tractable for this system, so we have 
proceeded to simpler systems. 

The National Bureau of· Standards has a general program to 
furnish standard reference data and standard reference samplese 
Is there a need in NMR spectroscopy for standard reference 
samples, for example, to calibrate spectrometers or to check 
the linearity and stability of field sweep 19 F spectra? If 
anyone has any comments or suggestions I would appreciate 
hearing from them. 

Best regards, 

Thomas ·c. Farrar 

NBS INSTITUTES FOR SCIENCE AND TECHNOLOGY 

INSTITUTE FOR BASIC STANDARDS INSTITUTE FOR MATERIALS RESEARCH 

INSTITUTE FOR APPLIED TECHNOLOGY 



MICHIGAN STATE UNIVERSITY EAST LANSING• MICHIGAN 48823 

COi.UGi OP NAnJUL SCDNCB • DBP.UTMSNT OP CHIIMISTR.Y • CHEMISTRY BUILDING 

July 5, 1967 

Professor B. Shapiro 
Department of Chemistry 
.Illinois Institute of Technology 
Chicago, Illinois 
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Dear Barry: CALIBRATION OF NM~ THERMOMETER 

Our experience with the use of methanol and ethylene glycol chemical shifts, 
along with the Varian calibration curves [Varian A-60 Temperature Accessory 
Manual 87-202-001], for measurement of sample temperature may be of interest 
to those using NMR . in rate studies. We found that plots of the values of 
log T vs 1/T for N,N-dimethyltrichloroacetamide, where 2T is the lifetime 
of a methyl proton at one site, showed a discontinuity in going from the glycol 
to the methanol temperature ranges [Fig. 1, upper two lines], 

Calibration of the chemical shifts of ethylene glycol and methanol as functions 
of temperature were therefore carried out in our HA-100 system using conditions 
approximating those used for sample observation. A thermocouple placed in a 
small capillary tube was supported centrally in a regular thin-wall sample tube 
containing the solvent in such a way that temperatures could be measured while 
spinning the tube. Temperatures were recorded on a specially modified Sargent 
recorder using a thermocouple which had been calibrated at several temperatures 
against a Bureau of Standards thermometer. Varying the height of the thermo­
couple changed the temperature less than +0.2° and all measurements were there­
fore made with the thermocouple at the vertical position corresponding to the 
center of the receiver coil. The resulting measurements were fitted to an 
equation of the form t°C = ao + b, where a and b were found from a least-squares 
fit of twenty or so points and o is in Hz at 100 MHz in our work. Although 
this calibration was carried out using reagent grade chemicals in open tubes 
it was transferred, by the substitution method, to the sealed samples provided 
by Varian for routine use. 

In the high temperature range our values of temperature were somewhat lower than 
given by the Varian charts for methanol and somewhat higheriin the case of 
ethylene glycol. This 'accounts for the discontinuity in the upper plot of Fig. l 
and the new curve using our calibration is reasonably linear (lower curve, 
Fig. l). In actual practice o was found at each temperature by substituting a 
sample of solvent before and after the spectrum of the amide was obtained. 
Simultaneou£ observation using a concentric capillary of solvent would be 
preferable but, even using Teflon spacers, always gave poorer line shapes for the 
amide. This might not be true at 60 MHz. 
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Prof. B. Shapiro - July 5, 1967 - page 2 

The use of the NMR thermometer is certainly a great convenience in kinetic 
studies but we conclude that each laboratory ·interested in reasonable precision 
of temperature measurement (perhaps +o.3°C) should consider carrying out a 
calibration under conditions ol-ose to those in routine use. The Varian 
calibrations are, of course, adequate (!_2°C) for all but the most precise work. 

Yours sincerely, 

A t1t:J IiE J 
M. Ohnishi 

nh 
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Beginning with next month's issue, this 
space will contain a list of the names 
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A monthly collection of informal private letters from laboratories of NMR. Information 
con t ai n ed h e r e in is solely for the use of the reader. Quotation is not permitted, except by 
dir ect arrangement with the author of the letter, and the material quoted must be referred 
t o as a "Pri vate Communication". Reference to the IIT NMR Newsletter by name in the open 
l i t e ratur e is strictly forbidden. 

These restrictions apply equally to both the actual Newsletter participant-recipients 
and ~o all others who are allowed access to the Newsletter issues. Strict adherence to 
this polic y is considered essential to the successful continuation of the Newsletter as an 
informal medium of exchange of NMR information. 




