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CASE WESTERN RESERVE UNIVERSITY• CLEVELAN D, OHIO 4 4 1 0 ·6 

Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas AM University 
College station, Texas 77843 

Dear Dr. Shapiro: 

New Life for an A-60 

September 3, 1969 

During the past GOUple of years, we have devoted considerable time t o 
improving our A-60 nmr instruments. A program that covers upgTading3 

tuning, and service has been developed. Our A-6o' s n0t1 have better 
than double their original signal-to-noise with very little dm:m time o 

Anyone interested in the program should drop me a lineo 

Variable Temperature for other Nuclei 

Our needs for nmr other than proton has greatly increased during the 
past year. We recently modified out HA.-60 to handle other nuclei at 
variable temperature. Figure I shows a modified v~4331 probe with the 
following features: 

a) The probe will spin a sample tube as l arge as 
15 mm at room temperature. 

b) A sample tube as large as -12 mm will spin at 
variable temperature. 

c) The probe temperature has been varied from 
-100° C to +100°c. Temperatures beyond this 
range will be attempted when the need arisese 

d) The temperature is preset and controlled by 
a Varian v-4;4o temperature controllera 

e) The probe can be used with internal lock or 
HR mode. External lock is now being considered. 

The v-4331 probe was purchased with the receiver coil wrapped on t he 
inside of the faraday shield. The spinner is e.. SK-431 f'rcm Wilmad 
Glass Company. 

Department of Chemistry . 
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Dr. Shapiro 2 September 3, 1969 

Figure II is an open side view of the variable temperature probe • . 
Inlet A, N2 is necessary to keep the spinnet bearing from binding 
at low temperature. Inlet B, N2 is necessa~y to keep moisture from 
forming on the outer surface of the dewar. I 

I 
Figure III is a print of the dewar used in the probe. The dewar 
was difficult to make because of the thin w~lls. Our glass shop 
is credited for the fine craftsmanship. I 

Please credit this article to the subscription of Prof. William 
Ritchey of our department. 

CG:df 

Encl: Fig. I, II, III 

Sincerely yours, 

Clarence Gust 
Instructor 
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Fig. I 
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TATA _INSTITUTE OF FUNDAMEtTAL RESEARCH 
National Centre of the Government of India for Nuclear cience and Mathematics 

Telegrams: ZETES IS BOMI BBABBA ROAD, BOMBAY . 5 

Profe3sor 3.L. Shapiro 
Jepart::ient of Chernist!"J 
i?-:iX<tS ~ cilld ,; Univ,:::7:3it,_y 
Colleia .3 ';a tion 
1e..<a3 77843 
j _;,;_ · 

'.Jear Dr . .3hapiro, 

Telephone : 21 3 I n 

Saptemrer 1, 1969 

Je haue ~ 1- d · l ", l , 1 · i 2 ) 133 • ,, • "Ju ie- ,,11e qua, rupo-Le coup ing cons-f;ants \e q'<i! _of Cs and 

in a si,1..;le crystal of CsH
2
As0

4 
•,1ith ferroalectric Curfa 

~h~ te:nperature cocfffoient of A.s 75.;. e2l.i (= 5.0 ..:!: 0.1 
! 

0 
point Tc = 143 K. 

Mc/s ~t room 

t-:n.perature and Y/. = 0~) ex:hibit3 an 'anomalods• rehaviour, narraly, its 

i.rH.:rease :,.,ri th decr.,c1se of t➔•npera ture is too J arga ~o be accountecl for by 

the 'normal' lattice therma L Contraction. /h1 line wid Sh of ,/5 - ( ½--½) 
.iA:I transition increased as the terpeT'atura ofl the crystal was lowered and 

eve:1.~uall;y i~. broaden-d reyonJ det.3cti•Y1 at about 150°:K • 

. h a L.Jo ::; -;udiad ':.he ;_;.3 l33 resonance. rJ this ca:,e, e 
2 q~ ( = 360 Kc/ s 

at ro ,~ ~"npereturs a~d T) = o. ) ,as found . to T nearly independant of te-nperatuni 

dow.~ to ':.ha curie poi~t. A well-3plit apectrum of seven e1ually spaced lines 

o -· o r · f l ted . -1- t. wa3 obse!·v,,d at 128 t,, 15 oolow · c, in ew 3e ec orien.,a ions. A rotation 

vc1. lues '.>f -:.he •-luudrupo L/3 cou::,ling t.ensor;:1 for the two physicaUy non-equivalent 

Gs-::.ii~e-' (,..ith :mspect to the a-b-c. c,rystalline frame of reference). 

a 0 + 360 Kc/s 

b 0 i 360 hc/s . + 360 Kc/s 

r:: 3ltould ~ not.ad ~hat the avera,,;e of ~he two 
I 
t-3nsor3 at. ':;he two sites is 

e:_i,.ml -:.o ",ha ':.~'7S'.1r in C.l1".'l oaraeleci:,ric _phase. · .Je oo lieva tha':; these results 

••.• 2 \.._,, 
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2 

throw so~e light on the mechanism of ferroelectricity in the crystals 

Yours sincerely, 

Title - NHR of cs133 and As 75 in ferroelectric Cs H2As04• · 

. \ 
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MCMASTER UNIVERSITY 

HAMILTON, ONTARIO, CAN k DA 

Dr. Bernard L. Shapiro, 
Department of Chemistry, 

DEPARTMENT OF CHEMISTRY 

Texas A & M University, 
College Station, Texas, 77843. 

Dear B~r;-ry: 

Modification of V-4354A 11 Lock Box11 on. Varian DA60-IL 
Spectrometer for 19 F Spectra 

I 
As Dr. R. Goodfellow writes in I IT NMR N

1
ewsletter No. 101, the 

basic step i~ co~verting a· DAGO (or HAlOO) for ~luorine spectra 1s to 
substitute an external oscillator, e.g., a MuirHead-Wigan Decade Oscillator 
DA-890-A for the manual oscillator of the lock ~ox. When lock signals are 
desired, considerable diffi~ulty is then experiJnced with phasing, which 
Dr. Goodfellow gets round by two banks of switcHed capacitors, one at the 
reference input to the audio amplifier and phasJ detector and one at the 
reference input of the control amplifier and phJse detector. 

A different method has been used here a) d involves a second basic 
. I . 

step, which is to have the external oscillator ~upply the audio frequency 
in two phases, which can be varied relative to dne another over 360°. A 
circuit which does this conveniently is given hJrewith and this can be 
easily adapted to any other oscillator which haJ an output not less than 
approximately ten times the l volt peak to peak which is required for both 
modulation and reference sources. Another (the third) new input is made 
at the rear of the lock box. The ''manual osci l l,ator11 input is as before, 
but the new 11manual oscillator phase detector r~ference11 input .now supplies 
the branch from the tapping point of Rl304 whic~ does not go to the 
attenuator. A six position switch with capacitclrs is used at the input to 
the control amplifier and phase detector (R of J1323) and switched to the 
appropriate value for the manual oscillator fretjuency in uses as follows: 
.005 µF (200-750 Hz), .002 µF (750 Hz - 1.5 KHz)!, .001 µF (J .5-3.5 KHz) 
(normal) 470 pf (2.5-5 KHz), 300 pf (5-10 KHz), 

1

120 pf (10-20 KHz and 
higher). It is important that too large a capaeitor is not switched in 
for the manual oscillator frequency being used Js a 90° phase shift would 
not be obtained. I 

A few words on the operation may be helpful The steps to give an 
HA frequency sweep spectrum are as fol lows: I . 

1. Using a manual oscillator frequency of 2.5 KHz to 3.5 KHz and zero 
manual oscillator frequency phase shift 1 an unlocked field sweep 
sideband spectrum is run using the slow sweep unit. Corrections to 
the RF reference phase control are made so that the first upper 
sidebands give absorption signals. 
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September 2; 1969 . 

2. 

3. 

Adjust the manual osci 1 lator rrequency to that required for the 
lock signal frequency. Switch capacity at control amplifier to 
appro~riate v~lue. 

Using the slow sweep unit, run an unlocked field sweep spectrum. 
Select first upper sideband of lock signal and'·adjust the manual 
oscillator phase detector reference phase so that a good absorption 
signal is obtained. (Turn the SK v~riable resistoi maximu~ clock­
wise (see diag~am) and switch in increasing cap~citors until over 
correction is obtained. Then turn back the SK as necessary. The 
switch gives 180° phase shift.) 

4. Using the s 1 ow sweep unit, run to the peak of the . (absorption of 
the) lock signal, which will be appearing on th~ oscilloscope as a 
sine wave of man ua 1 osc i 11 a tor frequency when the s·i gna 1 monitor 
switch is at . 11 RCVR11

• Switch to "frequency sweepll a·nd put lock to 
11on 11

• The sine wave oscilloscope signal should remain on the screen. 

Lock signals of 15-20 KHz have been obtained. Sb far the maximum lock 
frequency used has been 8667 Hz and the minimum 1141 Hz. As the system is so 
versatile, only "clear thinking" is necessary to lock on to either upper or 
lower sideband signals with an appropriate frequency. The auto-shim should 
also continue to function correctly, although this has ntit been checked~ HA · 
field sweep spectra should also be easily obtain~d~ 

~ours s i n ce re 1 y , 

1(/ct~ . f .f..4~, 
R. J . G i 11 esp i e J. I • A. Thompson 

----------~-o---5'"-IC~• .. -'----= t 
MVl~HE~ 
l>-~~oA 

2S'v RI\\S 
-~00 O ltN\ 

OIJT P.IJ"f" 

c I = o•OQoS ILF 
C 2. =-0•00 t 
C. .3 : 0 •002.. 

C if. : o•00'f-

IW 

300 
..a.. 
IW 

Cfi= 0•01 1,A-F 

C6 =. o •02.. 

C,=O•0'f­
Cg-=o•I 

12. POSITION SWITCH , . 
➔c 

~ 

MAN. osc.. P.J>. REF. 

.. 
C Cf :::. O• 2.. IJ.F 

C. /o = O• "t· 
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UNIVERSITY OF CALIFOI{\'IA, LOS A~CELES .-······--

BEHKELEY • DA\"IS • 11\\"J:-;E • LOS A:-GELES • RIVERSIDE • SA:- lllEGO • SAX FRANCISCO ~AXTA BARBARA• SA:S.TA CRUZ 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843 

............... 

DEPAnT:"v[E:s;T OF C:IIE:-IISTIIY I . 
U>S AX Gr m. CALffORXU 9000, 

September 2, 1969 

Title: 250 MHz Proton Spectra at -1 0° 

Dear Barry: 

I would like to describe some preliminary low-temperature proton spectra 

which we have obtained on a superconducting solenoid s l ectromet.er (deuteron 

spectra obtained with this spectrometer were presented at the Tenth Experimental 

NMR Conference, Pittsburgh, February, 1969). Because I f viscosity broadening at 

low temperatures, it is very advantageous to operate at the highest frequency 

possible. Unfortunately, commercially available superbonducting solenoid spectra-

l meters have been limited, until now at least, to sample temperatures of not much 

lower than -60°. 
. I 

In a joint project with Dr. W. L. Mock of the MelQon Institute, we have been 

interested in determining the barrier to inversion in the completely conjugated 

seven-membered ring molecule, thiepin 1,1-dioxide. We chose to study 3-isopropyl-

6-methylthiepin 1,1-dioxide (I), in which the methyl J roups of the isopropyl chain 

are diastereotopic because of the non-planarity of th ~ ring. 

so2 

/Me 

-........CH 
Me 

\Me 

I 

l \ ____ _ 

. ---" 
i 
\ .___,.,, 



.~ , Professor Bernard L. Shapiro September 2, 1969 
Page Two 

' 
Therefore, if ring invesrion is fast (on the runr time sca,le) only a_ single · 

l JJ.,.11 

chemical shift will be. observed for these methyl groups. Spin coupling with the 

adjacent methine proton will then result in a doublet, as is in fact obsei:-ved at 

room temperature. When ring inversion is slow there should be two chemical shifts, 

and hence two doublets. In a study Qf this compound carried out by Dr. Mary Brown 

and Mr. Craig Bradley, spectra were measured at 60, 100, and 250 MHz from room 

temperature down to about -150°. Spectra at -150° at these three frequencies are 

given in the Figure. Only the 250 MHz spectrwn clearly shows the presence of ' two 

chemical shifts for the (isopropyl) methyl groups. The. calculated spectra ~hown 

on the right in the Figure were obtained with the following pa~ameters: 

6 = 0.10 ppm; J (to adjacent methine H) = 6.9 Hz; line width in the absence of ring 

inversion= 7 Hz (8.5 Hz at 250 MHz); rate constant for ring inversion= 10 sec-l 

-
(corresponding to a free energy of activation of 6.4 kcal/mole). There is satis-

factory agreement between the experimental and calculated spectra at all three 

spectrometer frequencies. 

FALA:ems 
Attach: 

Yours sincerely, 

~~✓ , 
F. A. L. Anet 
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60 MHz 
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______,/ 

110 Hz
1 100 MHz· 

250 MHz 
1)0 Hz 1 

Figure. Experimental and calculated methyl bands of the isopropyl group in I at -150° for various 
spectrometer frequencies. 
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THE INSTITUTE OF PETROLEUM 

61 NEW CAVENDISH STREET 

LONDON.Wl 

Professor B.L. Shapiro, 
Dept. of Ehemistry, 
Illinois Institute of Technology, 
Technology Centre, 

-: Chicago, 
60616 Illinois, 
u.s.A. 

Dear Professor Shapiro, 

16th July, 1969 

I would be very grateful indeed if you will kindly give 
publicity in your IITNMR Newslett concerning the 5th Conference 
on Molecular Spectroscopy as pert attached. 

C.H. MAYNARD 
Administrative Secretary 

5TH CONFERENCE ON MOLECULAR SPECTROSCOPY 

133-13 

The Hydrocnrbon Resec1rch Gr,,up of the Institute of Petroleum 

is arro.nging to hold its next Conference on Molecular Spectroscopy 

in Bric~hton from 20th - 24th September, 1971. As at previous 

conferences it is the intention to denl with a number of the most 

important aspects of spectroscapy with particular attention being 

paid to the rr:pidly developing new techniques in the field. An 

exhibition of spectroscopic equipment will be incorporated in the 

n rr;:mgernen ts. 
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H. Stegemann im Hause Gesellschaft fiir Molakularblologlsche Forschung mbH 

3301 Stock he I h, iiber Bra~nschweig 

Mascheroder weJ 1 , 

Telex 9-52667 I 
Telefon 0531 /60071 

I 
September 10, 1969 

Dear Professor Shapiro, 

Recently we introduced some technical modifications in the Varian 

HA 100 NMR-instrumentation which might be of inte}est to others. 

I. A facility for securing signals when operating with a time­

average computer. _ 

2. 

When using the HA 100 instrument in conjunction with the time­
I 

average computer, it is necessary to maintairi the lock during 

h . . f . . . Q • f I 1 h 0 t e entire time o registration. uite requent y tis pre-
. . . . h d d . I h 0 ch . requisite is not met, so we a to evise a system w i inter-

rupts computer storage of signals as soon as the lock signal 

has been losi::. 

As illustrated in the diagram, a Schmitt-trigger is controlled 
• • I 

by a photodiode in front of the window of a Leeds & Northrop 

galvanometer. 

Short term disappearance of the light beam will switch the relay 

replacing the normal time average switch and lat the same time 

shunting the galvanometer precluding any damage to these parts. 

Modification of the V 4343 variable temperature controller. 

. I -
There is no safe way to check wether or not the selected 

I 
temperature in the V 4343 variable temperature controller is 

in fact maintained inside the probe. 

Thus we introduced direct measurement of the temperature inside 

the probe. 

Vorsltzender des Kuratoriums: Professor Dr. HansjUrgen Staudinger. GleBen 
GesdlAllsliihrendes Dlreklorlum: Professor Dr. Hans . Herlolf lnholfen und Hellmut Otto, StOckhelm 



The input bridge of the temperature controller was modified in 

the following fashion. 

The resistance thermometer PT 56 was· connected with a cross 

coil OC meter. The thermometer plus current. path of . the . cross 

coil are now one branch of the _bridge. An additional bran,ch was 
.. 

formed from the previously used set point temperature potentio-

meter and a preresistor. The circuit so formed is operated on DC 

in contrast to the original design. 

In this manner a change in the temperature will unbalance the 

bridge producing an alternating current by means of a chopper, 

which itself is coupled to the regular amplifier ·already present. 

Thus, the same thermometer serves for recording the experimental 

temperature as well as for regulating the temperature. 

Resistors should be adjusted to the cross coil type used. The 

circuit diagram is given enclosed. 

Sincerely yours 

IJ(, rt;-, 
( H. Stegemann) 
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UNIVBRSITa DE LYON 

LABORATOIRE DE SPECTROSCOPIE ET DE LUMINESCENCE 

◄3, Bd DU 11 NOVEMBRE 1918 

69 - VILLEURBANNE 

tlL. (78) no1.0◄ ct ,2.12.29 

DrB.L.Shapiro 
Department of Chemistry 
Texas A and M University 
College Station,Texas 77843 
U.S.A 

Villeurbanne,le 15/9 

T_i tre Mesures de T1 sur Varian A.60.A 

Cher Pr6fesseur Shapiro. 

Pdur la determination de T no~s utilisoris ·habituellement 
un HA-100 sur lequel les mesures s ~ effectuent facilement. . · 
Desirant operer a un champ different,nous avons ete amenes a 
r _echercher une methode qui nous permette d I employ~r, a ca meme 
effet,un A-60-A. 

Pour observer l' evolution d ''tme resonance a la frequence 
w, nous affichons une frequence St sur le spin decoupleur V6058A. 

Il est possible de renverser la magnetis'ation de.s nay.aux _ 
qui resoneront a la frequence w lorsque le chariot, qui se deplace 
a la vitesse V ( Hertz/s )- , parvient a une distance.ct de la resonance. 
Le chariot passe par cette resonance apres un temps .t = . SL/v 
et l'on ·observe alors un signal proportionnel a l'intensite de 
l'aimantatioh a cet instant. 

Il suffi t de fair.e varier.n. pour re·consti tuer,point par 
point, 1' evolution de la magnetisation longi tudtnale· en f onction 
du temps. · 

Les temps de relaxation qui nous interessent (dans des 
li~uide~ avec T1NT2 ~qq.secondes),la : condi~ion de_pa~~a~e , _ 
adiaba tique A 1-r. << A/H c:lW./cU << '¥- Ho , est realisee 91 1 on " 
prend10Hz/s comm1! vites~e du chariot et ·3m.gauss comme in"tensit~ 
du champ de radiofrequence H2 • 

Recevez, cher Professeur ,nos s .entiments 'les meilleU:rs. 

A.Briguet J.C Duplan J .Delmau ·_ 

w;f; ~~- -

. I 
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ECOLE DE -PHYjSIOUE 
UNIVl!RSIT£ DE GENl!:VE 

INSTITUT DE PHYSIQUE 

EXPERIMENT ALE 
Geneve, le 15 septembre 1969 

Boulevard d'Yvoy 32 

CH - 1211 GENEVE 4 

Tft.fPHON• (Oa2) SA I& •■ 

GJB/lmg 

Cher Professeur Shapiro, 

Professeur Bernard L. SHAPIRO 
I Department of Chemistry 
I Texas A & M University 
I 

College of Science 
I 

College Station, Texas 77843 
U.S JA. 

Resonance magnetique nucleaire et precession libre dans les champs 
tres faibles . . I . . 

Votre lettre de rappel - Je m'excuse de 1 1avoir attendue - me donne 1 1occasion 
de resumer quelques resultats obtenus au cours dJ cette annee dans ce domairi.e. 

. . . I . 
1) Cormm.inications a la Societe Suisse de Physique (mai 1969) : 

- Fornie de la courbe de decroissance du signal eA precession libre ·apres pre~ 
I 

polarisation (A. Erbeia, J. Perrenoud et G.J. Bene) · . . 

Nous proposons une analyse phenomenologique de [signaux de precession libre 
obtenus dans le champ magnetique terrestre apres prepolarisation perpendicu-
laire dans un champ de 12 Gauss. . I - . · . 
L'evolution de 1 1enveloppe du signal protonique est interpretee dans les cas . I 
du benzene et de 1 1eau desoxygenes, en fonction des temps de relaxation T

1 et T
2

• 
Il en ressort qu'une mesure directe de (1/T1 + l/T

2
) est obtenue a partirde 

la pente de 1 1enveloppe a l'origine et qu'une iiiesure independante de T
1 

et de _ 
T

2 
peut se deduire de la fornie de cette enveloppe. 

, l ·L I L - Mise en evidence simple et quantitative de 1 equivalence entre un champ magne-
tique et une rotation (E. Hiltbrand, B. Borcard et G.J. Bene) 

. . I 
L'equivalence d 1un champ magnetique et d'une rotation est mise en evidence de 
maniere indirecte et non quantitative dans les gyraetres bases sur la reso­
nance magnetique nucleaire. 
La rotation Ci.> de la bobine de prepolarisation et de detection de la preces­
sion libre ains~ que de l'echantillon qu'elle 6ontient pennet, dans une expe­
rience de precession des protons clans le champ lterrestre de determiner directe­
ment la frequence de Larmer resultant du champ applique (le champ terrestre 
~ - <.). / ~) et de l'equivalent en champ de lf rotation e0 B de la bobine. 
Lorsque £•axe de rotation est parallele au champ terrestre, Ia frequence de 

I 
Larmer rnesuree est, selon le sens de la rotati<

1
>n : c:.> 

0 
± l.) B" 

Si 1 1-axe de rotation fonne un angle « avec la direction du champ terrestre, 
I 

on observe la frequence de La.nnor correspond.ant a la composition vectorielle 
du champ terrestre et de l'equivalent en champ lde la rotation. . . . 
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Professeur B.L. Shapiro, College Station~ Texas 77843 - 15.9.1969 

NMR Haute Resolution dans le Champ Magnetique Terrestre: Analyse d'Inter­
actions Indirectes de Spins de Protons avec N1~ et c13 _a la concentration 
naturelle de ces noyaux (B. Borcard, F. John e't G.J.!3ene) 

Une amelioration appreciable de la sensibilite d'un spectrometre fonctionnant 
par precession libre de noyaux dans le champ magnetique terrestre ap~s pre­
.polarisation dans un champ perpendiculaire de grande intensite a permis a 
l'aide de cette technique l'analyse des interactions · indirectes des protons 
avec le carbone 13 et l'azote 15 a la concentration de ces noyaux dans les 
composes liquides · 

C · -H' Chlorofonne 
c1'-H~ Dichloromethane 
c13-H 1 Alcool methylique 
N13-H 1 Nitrate d'ammonium en solution aqueuse 15 

Cette methode permet d'isoler le spectre resultant de l'interaction de nu­
_cleides de nature differente et d'en deduire ave~ precision la valeur de la 
constante d'interaction indirecte J. 

·, 

2) Note aux C.R~ Acad. Sc. Paris, t. 268, p. 1446-1~48 (2 juin 1969) - Serie B: 

- Echos rotatoires a frequence zero (B. Borcard, E. Hiltbrand et G.J. Bene) 

Nous decrivons une methode nouvelle qui nous a pennis d 1observer pour la pre­
mi~re fois des echos de spins nucleaires sans impulsions de radiofrequence 
dans de faibles champs inhomog~nes. 

Puis-je profiter de cette lettre pour annoncer le prochain Collogue ~re 
qui aura lieu A Bucarest (Roumanie) du ler au 6 septembre 1970. Des details vous 
seront envoyes ulterieurement. 

Croyez, cher Professeur Shapiro, A mes meilleurs sentiments. 
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Konin~lijke / Shell - Loborotorium, Amsterdom 

BADHUISWEG 3. AMSTERDAM. N. 

TELEFOON 10 20 I · 36 11 11 

,-e.l}ylr:nlladium complexes 

In 1963 ?orsen and Hoffman1 reported an 
1

elegant method, making use of 
nuclear ::iagnetic double resonance (Nl\IDR), for thel· study of chemically exchanging 
r:,1slei. \•!i th this technique considerably longer lifetimes can be studied than 
·.-:it,·. t:1e line-shape method and in addition the eX:act pathway of the exchange · 
in many-site systems can be determined. Only a li1mited number of applications 
:1ave been reported. As shown here, Nl\IDR can be ve1

1

ry useful in the study of 
fluxional organometallic compounds. 

3rie::ly, the method is as follows. In a many-spin system with 
c1:emi cal -=Xchange the signal intensity at one Ji te is reduced if another 
sig:1al of an exchanging site is saturated. The de1magnetization depends on the 
c:1e:nical lifetimes and the spin-lattice relaxatidn times. Relaxations should 
be independent, and cases without spin-spin coup~ing are most easily inter-

I 
I 

':'he experiments were done on a Varian HA-100 spectrometer in the 
:·requency-sweep mode; only steady-state spectra ~re shown. When the saturating 
audio-oscillator was turr1ed on, an overall decre~se in intensity and a small 
:2lock-.::iegert shift were observed. To prevent the~e interfering effects the 

·oscillator was kept on while the spectra were taken. Resonance condition is 
-::

0 er. met by slightly c!'langing the audio frequenc;i (about 30 Hz upfield or 
down.field stepwise). 

:he example given here (see figure) is an asymmetric n-methallyl­
palladium complex2 with four different proton signals that broaden simulta­
neously in the NTl!P. spectrum when the temperature lis raised. By means of Nl\IDR 
it is easily found that proton (1) only exchanges hith (4) and (2) exchanges 
•.-:ith r;:·l ; saturation of . (1) leads to demagnetization of (4) (fig. B) and so 
on. Thus, t::e exchange path is established if asJignments are known. More 
e;.:amples and experimental details will be published. 

F~e~se credi~ this contribution to Dr. E.L. Mackor. 

·-~ Yr rs sincerely, 

\l~~~rL~ ·. 
P.W.N.M. van Leeuwen A.P. Praat 

..:.. ·:,-: ·==-=, ;._. ,·. ?:--:::.a~, a:-.-::. ? . ::::ossee, J. Orga.YJometalli c Chem. ~ ( 1968) 533. 
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TAKEN IN FREQUENCY SWEEP. MODE LOCKED ON TMS 
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A AUDIOFIELD H2 SET 25 Hz ABOVE THE RESONANCE FREQUENCY OF H (1) 
B AUDIOFIELD H2 SET ON THE RESONANCE FREQUENCY OF H (1) 
C AUDIOFIELD H2 SET ON THE RESONANCE FREQUENCY OF H (2) 
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SIR GEORGE WILLIAMS UNIVERSITY 

., 

MONTREAL '107, CANADA 

September 15th, 1969 

Professor Bernard L. Shapiro, 
Department of Chemistry, 
Texas A and M University, 
College Station, Texas 77843, 
U.S.A. . 

Dear Barry, 
. I . . 

ISOLATION AND ISOMERIZATION OF DIASTEREOMERIC ROTATIONAL ISOMERS 

Your reminder notice arrived while I was in! the process of making my move 
from the University of Rochester so I have been ~ather slow in getting my 
contribution organized. I 

We have been using n.m.r. to study restrict~d rotation -in a number of 
compounds which show biphenyl-like isomerism andl which also contain an asymmetric 
carbon atom. Since two centres of dissymmetry a~e present in these compounds,the _ 
rotational isomers are diastereomers. In most o~ the cases we have looked at the 
n.m.r. spectra of the diastereomeric rotamers shpw very distinct differences. 
Since we have usually been dealing with an equilibrium mixture or the isomers, we 
have seen the superimposed spectra of the two fobs •. Provided that the barrier 
to rotation is not too high ( or too low) the spectra are temperature dependent, 
and in certain cases we have been able to determ:ine activation parameters by 
complete line shape analysis. i 

I 

Recently, we have been interested in prepar1
ing more highly hindered compounds 

of this type in order to obtain diastereomeric r :otational isomers with sufficient 
conformational stability to be isolated. We hav

1

e planned to use n.m.r. to follow 
the separation and, at a later stage, to monitor the isomerization of the 
individual rotamers to the equilibrium mixture. One such compound that we have 
studied, 

I 
I 

has been obtained through the co-operation of Dr' . Andre Rosowsky of the 
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Children's Cancer Research Foundation, Boston. 

Isolation of one of the rotational isomers of this compound proved to be 
surprisingly easy, since it was obtained, with only slight contamination by 
the other isomer, on ordinary work-up following synthesis. The portions of the 
spectrum which are most sensitive to rotation of the tolyl group about the C-N 
bond are the doublet and quartet arising from the CH3-C-H group on the hetero 
ring. Conversion of the pure isomer to the equilibrium mixture can be followed 
readily at a particular temperature by recording the growth of an additional 
methyl doublet produced by the second isomer o.1g5 p.p.m. to high field of 
the original doublet. At 100 MHz this separation is sufficient . to enable us 
to ·follow the isomerization by repeated integration. 

In this case, the barrier to rotation is too high for a significant 
temperature dependence of the line shape of the equilibrium mixture to be · 
observable at · attainable temperatures ( using perfluorobutyr.ic acid s:olutions). 

LDC/mp 

Yours sincerely, 

L.D. Colebrook, 
Department of Chemistry. 
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GENT, s.e.P.t.ernbe.r .. J .. '.7..t.h. ... l .9..69. 
. KRIJGSLAAf':1105 
(BalglA • Europa) . 

Tel. (09) 22.60.95 . 

LABORATORIUM · 
voor 

ORGANISCHE CHEMIE 

.•· 

Some long-range couplings involving fluorine atoms. 

Dear Prof. Sha~iro, 

In a general study on 1,3-dioxanes, we observed several long­
range couplings (ref. 1·,2) · in the N .M~R. spectra. Howevel'.' cou-
plings over more than four bonds are qften to small . to be stu- · 

- I 
died. Some trifluoromethyl-substitutj d-1,3-dioxanes were now 
prepared in view to study dipolar intj ractions in, t~ose mole-_ 
cul es. The knowledge of the occurenci of some new long range 
paths in those 1,3-dioxane systems was very helpfull in the 
assignation of their configurations. jMore over · the . spe~ifie · 
long-range couplings, encountered in 9ther alkyl-substituted 
1,3-dioxanes (ref. 3)(5J28 _ 58 ) are also encountered- in 4-cF

3
-

l,3-dioxanes. It is noteworhty that ~n axial 4-cF3 has a much 
· greater ability for long-range coupling than an equatorial 4-

1 

cF
3

, as illustrated in table I. 

trans 4-t­
CF3-1,3-ai 
trans 4-9J­
CF3-1,3-d1 
trans 4-CF 
1,3-dioxan 

butyl-6-
oxane 
6-· 
oxane 

3-6-CH3-
e 

Table I. 

5J 
2a -

6a CF
3 

1.85 cps 

1.55 cps 

1.57 cps 

4J . I 5J 5 
5a - 4a - J2a -

6a CF3\ 6a CF3 6a CF1 
I 

0.85 cp1s 1.7 cps ,v 1 cps 
I 

H4 over-
0.55 cpls lapped tvl cps 

I 

0.7 . cp\s 1.6 CS p tvl C S p 

l 
\____.., 
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' . 
GENT, Septeinber ____ l 7th ____ 1969. 

voor 

ORQANl8CHE CHEMIE 

KRIJGSLAAN 105 
(BelglG • Europa) 

'. 

Tel. (00) 22,110,95 

During the preparation· or those types of compounds ve also 
ro~ a allylic long-range cr-9) coupling in (enolized) 
1-F-acetylacetone: 

Remarkable was · the fact that clearly no -· analogous long-range 
' -

coupling 1s observed, involving CH2F-hydrog_ens. This could 
indicate a high preference of one or the rotamers, over the 
two others, around the c1-c2 bond, due -to dipolar interaction. 

References. 

(1) Gelan J., Anteunis M., Bull.Soc.Chim.Belges, z:z (1968) 
447-454. 

(2) Swaelens o., Anteunis M., Bull.Soc.Chim~Belges, 2,4-dioxa-
bicyclo{3.3.l~ -nonane. (in press). . _ 

(3) Ramey K.C., MessicQ. J., Tetrah.Letters n° 49, 4423 (1965). 

G. SWAELE1'S and M • .ANTEUNIS. · 

►--\ £_,..... =-
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EMORY UNIVERSITY 

ATLANTA, · GEORGIA 30322 

., 

DEPARTMENT OF CHEMISTRY September 24, 1969 

Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station, Texas, 77843 

Title: Furan Revisited 

Dear Barry: 

Over the past few years furan has received considerable 
attention from NMR spectroscopists. I The reason for this, 
in part, has been due to the steady progress that has 
been made in instrumentation allowing better resolution 
and sensitivity, hence better data w~th which to solve 
the problem. The most re~ent analys ~s of the proton 
spectrum of furan (Newsletter #131-2 ~ ) predicts a set 
of four lines in the center regions ~ f each of the t~o 
proton patterns, with spacings of approximately 0.06, 
0.1, 0.1 and 0.1, 0.1, 0.06 Hz from ll ow to high field. 
Because of our past interest in this molecule we thought 
that this system would provide a reliable test of the 
resolution of the Bruker HX - 90 spectrometer. The 
spectra we obtained, shown in Figure .1, do indeed con­
sist of four identifiable peaks in each region. 

No special techniques were used in pr eparing the sample 
(40% in acetone) other than to dega~ the solution. The 
Bruker HX - 90 operating at 90 MHz was locked on the 
TMS resonance while slowly sweeping 1 

( 5000 seconds) the 
regions of interest utilizing a nar~ow sweep width of 
0.2 Hz/cm. The splittings were obtained consistently 
on repeated sweeps. By fitting a Ldrentz line shape to 
the calculated spectrum, the line w~dth at half-peak 
height appears to be between 0.08 arid 0.09 Hz. This 
attainment in resolution seems to bJ due to the excel­
lent stability and design of the sp~ctrometer system. 

I 

8ct rel 

R.~_,, Crecely 
L. H! Altmayer 
J. Hl Goldstein 

.-------... 

\__,, 
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CALIFORNIA INSTITUTE OF ' TECHNOLOGY 

PASADENA, CALIF"ORNIA 91 09 

·orv1s10N OF" CHEMISTRY AND CHEMICAL ENGINEERING 

GATES ANO CRELLIN LABORATORIES OF CHEMISTRY 
September 19, 1969 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, . Texas 77 843 

Correlc1,tion of Conformation about a · 
I . . 

C-C Bopd Observed for the Crystal 
I . 

and in Solution. 

Dear Barry, 

In the area of stereochemical analysis, X-ray diffraction studies on 

a single c;rystal have proven to be very ~aluable. However, there is 

always a problem as to whether the conformation in the crystal cor­

responds to the average conformation iJ solution. In connection with 
. I 
work on the stereochemistry of 1,3-disubstituted phthalans carried 

out in conjunction with Dr. F. J. Petracbk of the Riker Laboratories, 
I . 

one of us (R. G. P.) and J. Bordner hav~ determined the crystal 
. . I 

structure of trans-l-(nitromethyl)-3-phenylphthalan, I. In the crystal, 

Figure 1, the dihedral angle between tht C-HX and C-N02 bonds is 

observed to be 90°. 

I 

Figure 1. 

I 

I 
i 
I 

Stereoprojection of the X-ra} structure 
methyl)-3-phenylphthalan. 

for trans-1-(nitro-



133-29 
- 2 -

The 220 MHz spectra of I in deuteriochloroform ,is shown in Figure 2. 

Analysis of this ABXY pattern by LAOCOON III ,gave the following 

coupling constants: 

',a ua ' 

XY Region 

J 

AB 

AX 

BX 

XY 

Hz 

-12.6 

+8.2 

+3. 1 

±3. 0 

Ill Ma 

ltAJ 

AB Region 

. Figure 2. 220 MHz spectra in deuteriochlorofor:,;n, observed and 
calculated for trans-l-(nitromethyl)-3-phenylphthalc!,n. 

The dihedral angles of C-H A and C-HB with respect to C-HX were 

calculated from the observed coupling, JAX and. JBx· The standard 

Karplus equation was used as derived for ethane. This form of th.e 

Karplus relationship was chosen on the basis of the following consi­

derations. The large number of strongly electronegative groups · 

attached to the two carbons of interest should reduce the value of 

J . by several Hz relative to ethane. 
2 

On the other hand, the oxygen 
VlC · . 

atom in the five-membered heterocyclic ring with the electrons in the 

p-orbitals coplanar with the adjac~nt C-HX bond ha\ been observed 

to enhance the value of J . by as much as +2. 3 Hz. Thus, these 
. VlC 

two opposing factors operating on J . should cancel to a first 
· · VlC 

approximation. 
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The dihedral angles calculated from the · NMR data indicate that the 
. . I . . 

average orientation of the C-Hx· arid C-N<p2 bonds is q-a. 90°. It is 

interesting that the average orientation i ~ solution (CDC13 ) is . the same 

as the orientation determined by X-ray a ilalysis' of ci/ystal. 

With all good wishes, 

Very truly yours, 

k'U~ 
Robert A. Smith 

John D. Roberts 

References: 

1. S. Sternhell, Quart. Rev., 23, 236 (1969). 
,....,._ I 

2. R.J. Abraham and K.G.R. Pachler,I Mol. Phys., J.__, 165 (1962). 

3. M. Antenunis, Bull. Soc. Chem. Be!lg., 75, 413 (1966). 
""' 

-\. 

JDR:k 



II hooker nesearch center 
NIAGARA FALLS, NEW YORK 14302, PHONE (716) 284-9965 

Professor Bernard L. Shapiro 
Deportment of Chemistry 
Texas A and M University 
College Station, Texas 77843 

September 22, f969 

Possible Factors in the Solvent Dependence of Certain Vicinol Coupling 
Constants 

Dear Dr. Shapiro: 

In our lost newsletter (TAMU NMR No. 122, p.44) we described 
several halonorbornenes in which trends in the vicinol coupling constant 
were revealed on the successive replacement of chlorine with bromine and 
iodine on the proton bearing corbon(s). Among these, in the trons-5 ,6-
diholo-1,2,3 ,4,7, 7-hexachloronorbornenes, A, Fig. 1, on increase in the 
vicinol proton-proton coupling constant with increasing size of the halogen 
was noted and was attri~uted to the enlargement of the approximately 120° 
dihedral bond angle between hydrogens. 

Analyzing the proton spectrum of endo-5-nitro-1,2,3,4, 7, 7-hexa­
chloronorbornene, 8, Fig. 1, we noted a marked variation in the vicinal 

· coupling with the change of solvent. Thus its trans coupling constant of 
3.64+0.02 cps in hexadeuteriobenzene increased to 4.44-+0.02 cps in hexa­
deuterioocetone and increased further to 4. 96+0.06 cps fii deuteriochloroform. 
Utilizing the Korplus relationship and the argument described above, on in­
crease in the trans coupling can indicate an increase in the hypothetical 120° 

133-31 



I.J J3-32 
I hooker 

dihedral bond angle and thus it might relate o an increase in the effective 
size of the solvated nitro group. This, on e~pansio~ due to solvation, exerts 
increased torsional force on the carbon attached to it and pushes the exo 
hydrogen on the same carbon more toward th~ bridge, thus affecting or dis­
torting the symmetry of the norbornene carbo1 skeleton. The apparent in­
crease in the size of the solvated nitro group on going from benzene to acetone 
to chloroform might be due to an increase in the size or the number of the . 
solvati~g molecules, or both. · 

As expected, the effect observed is not isolated from the rest of the nmr 
parameters of the molecule. While changes lin the chemical shifts are more -
difficult to interpret_ due to the anisotropy ofj the solvent molecules (benzene, · 
expectedly, effects shielding on al I protons relative to chloroform and acetone), 
variations in the cis coupling constants seem lto support the steric argument ad­
vanced above. The torsional force which inbreases the trans dihedrar angle 
increases also the cis H-C-C-H dihedral anJle, which is assumed to be near 
zero in the least solvated species. The anti6ipated decrease in the cis coupling 
thus was foun_d to ~un_ r~ughly para_llel _with tr' e increase in the trans coupling 
and the relat1onsh1p 1s illustrated m Fig. 2. _ _ . 
. . . . . . 

-· We thank Professor Wayland Noland, University of Minnesota, for the 
sample of pure endo-5-nitro-1,2,3,4,7,7-hkxachloronorbornene used in these 
analyses. · J · 

I -
Sincerely, 

I -

ii+ /ttAr<.--
Victor Mark · 

VM/srd Senio~ Re~earch Associate 
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Fig. 1 • . A. trans-5,6-dibalo-1,2,3,4, 7, 7.., 
hexach loronorbornene; -8. endo-5-n i tro- · 
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~ Imperial Chemical Industries -Limited 
<88> . DYESTUFFS DIVISION I . 

P.O. Box 42, Hexagon House, Blackley, Manche .ter, M9 3DA 

L_i:;~o ~· t.,; ;; sor ~) .L. s:·_:.,_i;iro, 
::,e ,)'.:.l' '~,:;E>nt o:::· :_; ,1<:;;;:istry, 
::.'exas J,. r. no. :.:. University, 
(;olle :. e ;3:;;ation, 
';.'exr.s 77dl,.3, 
l. ,) .A. 

!-'J~-100 :~ecorci.er l,:oclification 

Your Ref: 

Our Ref: PL/ .ARS-B4-
Research Department 

22nd September 1969. 

Readers :;in'." be intere~tecl in the s$.sni e modification we have 
::.~:i:c tc ou!' :::ini-ste; c.: ivit::.l · recorc1er to nrovi f e us ;·;ith a selection 
?.::· "f"r-;st sweef tir:Je~, si:::ilr.r to ~hose ~f'- th': •rno:1'nal ~weep" times. 
·~:~us, ·,;her. usinc the spcc-;;rometer in conJunction ,nth tr:e C-1024 computer 
f or· /: : enhance ~·,cnt, ;·;e hr.ve r:. ci·,oice of 10, 25 ; 50, 100, 250, 500 or 
1,00C secs. ,or the recorder si'leeps-be.ck time, instead of the standard 
10 secs. 'i.'r;o r::ain benefits are derived from this system. 

··) ., ,. . ... h 11 J •• • _,. I th ·r· 1d t d ~a. r:en ·;;or:a.nr ·.-.-i~. a :,ma .oc .-:ing signcu.. 117- e 1.e svrep mo e, 
the u ,ie oi" r. lonccr s;;eep bac:.C time prevents the loss of lock 
·;;i: ici: ~ oqe;tfr,es other-:;ise occ½r~. . . . I- . 

I . 
(b) ' .. ',:c, :-:;iectrora·::.ter cQn ":le set to accwnulr:.te a s'.)ectrum scanned in 

·oot:; ,~ irect::.ons. ·. :e fincl this ::,artic ;.i:11rly ilseful y;hen carrying 
·out ~ur..xcitative ::.,,c)lyses involving tiie co~p2.r-ison of' closely 
::; .; '.:Ceu -;::r,ai~s i:1 ·,;ea): soJ.utions. r.-.ov:1nle -limit microsvritches 
,iie:::cribeu b:/ :.r.-~'.Conrior in l/1.:P.. I:ewslette} !fo.83) are used to 
li~_:it tr,E: e):te!lt of -::he scan. ·i:i ti-, ti1e \'fast sv,eep" time set 
e(2ucl to the "norrr.al s·,;eep" time, a sweep width, betv,een microswi tches, 
i!; c ~: OSE::n so ti:~--t t he svieeiJ time ror ant: £br-,·:ar6 :::nd. one reverse 
s·,;eep, is just grc:i.ter tn~ thE: computer s~'{eep time. 'l.'he accumulated 
s?~ctrum ~~ t i.d of' tne region of interest j recorded in both direct ·~ons, 
sic.:.e b::,• s1.ce. 

' 
':.'ne o;-1.7._: co::-,:;on_e!'.lts required. are a tv;b-pole wafer switch and 

i"i,·e d.ioues ·.;::ich ;·;e h~.ve :r,oun-'.;ed o;-:: the s·,;i tchl. · Our s,;i tch is mounted 
I 

o:·, "!: ,·.c recorc: 8r co!1tro2. ,)~.,1cl. A diagr~, of" the circuit modification 
. I i::; ,:iven. 

Yours sincere1y, 

.\.?.: n. tf".ics 

TELEPHONE: 74'0-1'80 
,. taa(,a) 

TRUNK DIALLING: 001-740-141!10 TELEX: 81Jt52/3/4 

i 
TEL£QRAMS: BRIDYCOR. MANCHDTEJII 

L 
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Profeisor Bernard L.Shapird, 
Department of Chemistry, · 
Texas A & M University, 
College Station, Texas 77843. 

Dear Barry, 

I 
Physical Chemistry Laboratory, 

! 
South Parks Road, 

Oxford. 

25 September 1969 

I am writing to describe briefly some measurements of caesiuin 
resonances which have been made in my laborato~y by Jim Halliday and 
Robert Sharp. The caesium resonances were meksured on a 50 Kg super­
conducting magnet with a digitally swept specttometer which has now 
been described in the literature. The measure~ents w~re made at about 
30 MHz and we were able to fix the chemical shift to - 1.5 Hz. . I 

Caesium salts with chloride, bromide, iodt de, hydroxide, . and 
nitrate ~ere measured as !Sfuncti?n of concentr ation in the r~nge 5 mM 
to 3 N, 1.n water, D2o, H2 0 and. 1.n a number of other solven_ts. The 
temperature dependence ol: the shifts was also measured. 

I . 

We found that the ·chemical shifts could bl rationalized very 
satisfactorily in terms of .a simple theory for ! the radial distribution . 
function of ions around the central ion and for the radial dependence 
of the chemical shift. The radiai distributibn function assumes that 
the ion . is normally surrounded by water an_d thkt when another ion . 
approaches it, a stable distribution' is achiev~d either when the ion is 
in direct contact with the central ion, or whef it is separate? from the 
central ion by a single shell of water _moleculfs. It is assumed that 
intermediate positions are unstable. Furthermore we treat the solvent 
as a continuum beyond the first hydration shell. Various contributions 
to the radial dependence of - the chemical shift l were considered and for 
caesium salts the overlap mechanism is by far the most important. With 
these assumptions the absolute value of the ch~mical shift can be found 
within a factor of 2, and if the calculated shifts are adjusted to fit 
one experimental point, the concentration deperidence over the range 
measured is very accurately predicted. If th~ dielectric •constant of · 
the solvent is changed, the theory predicts ·a different concentration 
dependence and the predictions are well obeyed! for solvents of reason~bly 
high dielectric constant. Mixtures of water with glycine, ethanediol, 
ethanol, pyridine and methanol all behaved very well, but the low dielectric 
constant mixtures of water with sulpholane are! not well described by the 
theory. This is probably as a result of ion pairing. The theory also 
predicts a small temperature dependence with cremical shifts and the 
predictions are within experimental error the same as those measured. The 
theory and the detailed results will appear before long in a paper in 
the Proceedings of the Royal Society. 

With best wishes, 

· Yours sincerely, I 

Short title: 

161/47:-t.~ 
Caesium Chemical Shifts in Salt Solutions 

:. 

I 
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Professor Bernard L. Shapiro, 
Department of Chemistry, 
Texas A & M University, 
College S_tation, 
Texas 77843, 
U.S.A. 

October 2nd, 1969. 

Hindered Rotation in "Benzoxaziri.e..;.like" Molecules 

Dear Barry, 

In the last contribution I described some studies of 
hindered rotation in molecules with the structure (I) TAMUNMRN #124. 
Now I would like to describe some further work with vaguely similar 
molecules. Structures II and III. 

T ll 

l \ \ -=--
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It appears that the N-H hydrogen bond in. structure II gives 
sufficient rigidity to the molecule that hinde~ed rotation· abotit , the . . 
nitrogen-aromatic carbon bond is observed when R3 - t-butyl and R.5 -,;, Jk 
We have not yet completed the rate analysis as a function of temperature 
but assuming 6-S = O, as found previously, 6-H for the t-butyl compound 
of structure II is 16.7 k.cal/mole compared with 16.9±0.3 k.cal/mole for 

. . I 

a similarly substituted compound of Structure f- · When R3-R
5

=H no hindrance 
to free rotation is observed. For at-butyl substituted compound of 
Structure III no hindrance to free rotation is [observed. 

I Exchange between the hydrogens on oxygen and nitrogen were observed 
I 

in carbon-disulfide solution for compounds of r tructure III. . The results 
for the compound where R

1
:R2=t-butyl, R1:R4:hyarogen and R

5
:methyl are 

shown on the accompanying graph. The ooserved j rate of excliange seems to 
be the sum of an intramolecular and an intermolecular step. 

I Yours truly, 

~-
s. Brownstein 

SB:dl 

f-S-. I a tn Oh 5-abb~t l cal at a c) Vo I ) bvt 
f\/.Rl.c. n,y s ijbi;c t l ption at 

- • I 

I 

:. 
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6l~~armgton Oval, Room 211 
Norman, Oklahoma 73069 

DEPARTMENT OF 

CHEMISTRY 

THE UNIVERSITY OF OKLAHOMA 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

CAICUIATION OF lID.I VAIDES IN NORBORNANE 

Dear Dr. Shapiro, 

September 24, 1969 

In connection with our recent interest in nmr spectra of rigid ring systems, · 
we have prepared the specifically-deuterated norbornanes, I and II, below, and we 
have calculated their nmr ~pectra (LAOCOON III). 

l)~ 

,~o,. 
. j)(I) P,_ . . 

The observed and calculated deuterium..;decoupled 100 MHz nmr spectra_.along with the 
isotopic analysis (mass spec.) of compound I 'are shown in figure 1. The shaded areas 
in the observed spectrum are due to the presence of isotopic impurity, i.e., 1H in 
the 2- or 3- positions. 

Vari_ous Jlil:I values have been calculated for the AA 'BB' system in I and 
for the more complex six-spin system in II. The results of these calculations are 
tabulated below: 

Coupling Constant, ~y Calcd. value, Hz. 
X y 
1 4 0 (assumed)* 
2n 3n 9.05 :t 0.10 
2x 3x 12.22 :t 0.10 

-H3-
2n 2x -11.79 * o.o8 

I-ls,-. 2n 3x 4.62: 0.67 

~ Mstt 
1 2n 2.07 ± 0.12 
1 3n 0.51 ± 0.12 

"'~ .ti&,c 2n 7s ±0.22 ± 0.12 
2n 7a ±3-06 

Hz,- 1 7B 1.59 i 0.11 · 
7s 7a -12.50 (assumed)* 

*Spectrum is insensitive to J7s7a, and to J 1 4 , 

:: 
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: "'"~ Of particular significance in the above table are the observation that 

r 

J2n3n 1 J2x3x despite the equivalence of their respective dihedral angles ( = o), 
and the observation of the small, but finite coupling, J 2n7s. 

' 

Sincerely, 

~:~~ ~::r!:~ -A ""'-<>. L . s '·f'·'-
Anna Laura Segre 

Assistant Professor University of Oklahoma 
Chemistry Department Oklahoma Medical Research 

Istituto di Chimica Industriale 
del Politecnico 

Miian, Italy,.._ University of Oklahoma Foundation 

..... Present address: Carnegie-Mellon University, Mellon Institute, Pittsburgh, Pa. 15213 • 

.... Please credit to AH-i's subscription. 

CALCULATED 100 MHz NMR SPECTRUM 

1,2,2,3,3,4,7,7-0ctadeuterionorbornane 

"Sn = 116n 112. 54 ± • 05 

v5x = "6x 143.13 ± .05 

I I 
150 130 

FIGURE 1. 

DI 

ISOTOPIC ANALYSIS 
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DEPARTMENT OF HEAL TH. EDUCATION. AND WELFARE 

PUBLIC HEAL TH SERVICE 

NATIONAL INSTITUTES OF HEALTH 

BETHESDA, MARYLAND 20014 

Building 2, llooa 12-02 

Prof. 1emar, L._ Shapiro 
Departaent of a..tatry 
Tau MM Uaiv•r•ity 
College Statim, Texa• 77843 

Dear Barry: 

Sept1111Hr 30, 1969 

In couectiOR 1'1th doable reaon_aace •tud1•• of 15•~ n 'haie iave•tigated the 
effect of 14H/ 151' iaotopic aubatitution oa nitrogen cum.cal ahifta.- Since 
cbang•• ill zero point vibrational -,litad•• could :I.Ja ·principl• caH a 
iaotopic •hift, it•-- iDtereatiDg fr• a t-eoretical vievpo:I.Jat ' aud· iapor- . 
taut iD practice to datenlille whether any aignificaut effect exista. 

Since I vanta4 to wae the double reaoiluce Mtbod 1D erder to refer Nth 14M 
and 15B ch•ical ahifta to 'l'MS, it was nece•ary to .find coapouncla where (a) the 
14M coapliDg · to aoae proton ia the aolecule can 1,e obaerved and (b) the 15K 
ualoa ca be aynthe•iz• readily. In addition I wanted to cover HVeral ch-1-
cally diatiact nitroaa• ao u to ob•ene the affect OYer a range of ch•ical 
ahift•. During the put yearn have ataclied foar nch iaotopic pair•. 
Ted Axenrocl at City Collea• of New Tork aug1eated uaiDg and ayntheai&ed ·aavaral 
of the 15■ ccapomad•, ad lob Bradley actually ran the apectra. The data are 
aua11arised u follon: 

Coapouad V (l 51') /v(l ltll) aN <,,-> 

M(CB3)4I 1.4027S706 ± 6xio-8 0 

C6B5CB2NC 1.4027S680 ± lOzl.0-e 126 

CB30l102 1.4027S700 ± 6x10-s 298 

(CB3)2D02 1.40275684 ± 6xl0-8 312 

Thar• i• thua DO conaiateat variation of thia ratio with nitrogen ch•ical ahift; 
aenca a(14H) • a(15B) to a high degree of preciaion. 

Id Randall baa long been iDtereated ia iaotope effect• on nitrogen cbatical ahif ta 
and reported earlier (Nmlettir, Bo. 123) valuea for the frequacy ratio for .two 
ccapoanda. Bia reault for lftl4 , 1.4027S711, 1• ill quite good agrellNllt with our 
reaalta. Bawner, hia value for CH3IC (1.4027S786) i• rather far froa the ratio• 
for our aaplea, and could have led_ to an expectation of larger isotope effect. 

~-~ 

.,._ 
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We have -••red 15H cheaical •hift■ and 15N-B coupling constant• in a aeriee of 
nitro80 cc.pound■ and in a . number of aubatituted anilines. But I'll write about 
that later. 

Sincerely, 

Edwin D. Becker 
Laboratory of Physical 
Rational Inetitute of Arthritis 

and Metabolic Diseaaes 

P.S. After •eeing all the blu.k apace left on thia page, I felt coapelled 
to add soaethillg in order to fore•tall a coaaent by the "non-editor." 

Yov ■ight be illtereated in knowing that Jlaaaa Henletter (known to 
· ■oae of u• u "sou of NIOl lllenletter") will celebrate it■ fir•t 

birtbday next 110uth. Eva though there are fewer worker• active ill 
:a.a.an apectro■copy tball ill NIOl, the u.ilillg li■t is about 158, and 
the .... letter baa bee• widely accepted ill .the field. It i■ very 
frankly patterned after TAMUlOmB-iaitation 1• the ■illcere■t £era of 
flattery, in't it? We have uay of the ...;-problea■ a■ yea ad 
require occaaieaal d11DD.illg letter■, though not as yet on pink ad 
blue paper. Thus far financial support ha■ coae principally froa 
•everal •f the l.aan ■pectroaeter aanufacturer■• We havea't yet 
receiYed a ra■h of contribution■ oa ."bov to clean your la■er viadon," 
but I ■-ppoee they will coae. 

Title: Isotope effect Oil nitrogen ch-ical ■hift■; "Son ef TAIIU1lall" 
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6bflrAPCKA 
AKA~EMHR HA HAYKHTE 

HHCTHTYT no OPr AHH'-IHA XHMl--lfl 

Sofia, the ..... S-e-p-t-. --- 29-. ...... .. : ... . 196 .. 9. 

BULGARIAN 

ACADEMY OF SCIENCES 

INSTITUTE OF ORGANIC CHEMISTRY 

Sofia 13 

Professor B.1.Shapiro 
Department of Chemistry 
Texas A8rM University 
College Station, Texas 77843 
U S A 

Dear Professor Shapiro, 

Rotational barriers in some conjugated N,N-dimethylamides 

Some times ag~ we joined the many others studying rotational 
barriers about C-N bonds by NMR. Here are some results on the 
activation parameters of N,N-dimethylamidea RCONMe 2 _ (0.5 M aolution 
in CDC13) obtained at ._60 MHz using the _line-eh~pe method of 
Nakagawa. /1/. 

li Te(oK2 .AY(Hzl :::I= 
~ 0 (koal~ + ~ 298 (kcal2 ~~s ~t9a 

Ph 297 1.a 15. 7 (kcal2 ~ 

p-BrC6H4 295 6.9 15. 7 
PhCH=CH 304 5.5 16.3 16.5 17.5 +3 
MeCH=CH 267 4.6 14.3 14.9 9.0 -9 

MeCH=CHCH=CH 300 4.5 16o2 16.2 11.1 +5 

The (preliminary) results for the two benzamides are in 
• • agreement with those obtained by other authors (PhCONMe2: ~G298 = 

15.7, CHC1 3 /2/; 15.78, CDC13 /3/; 15.50,MeCN /4/; p-BrC6H4CONMe.2 : 

15.69, CDC13 /3/; 15.53, MeCN /4/). Further studies on other 
N,N-dimethylamidea are in p•ogreas. 

Sincerely yours, 

J~~ ,J-. 'l~ ~,,) 
(Stefan L. Spassov) 

/1/ T.Nakagawa, Bull.Chem.Soc.Japan 2,2, 1006 (1966). 
/2/ C.W.Fryer, F.Conti, C.Pranconi, Ric.Sci.Rend.Sez.A ~,788(1965). 

/3/ PoK.Korver, Dissertation, University of Amsterdam, 1966. -· 

\ 
, \..._ -

r . 

/4/ L.M.Jackman, T.E.Kavanagli, R.C.Had9-on, Organic Magnetic Resonance ~-~\ 
\__,,. 

1, 109 {1969).. 
""""' ' 
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