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Dear Barry: 
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CARLETON UNIVERSITY 

March 3, 1971 

Long range effects: anisotropic and shift reagents. Referees please! 

So sorry for the usual delay in our contribution but we are awaiting 
the installation of our XL-lOOi 

Our n.m.r. interests continue .to be in the area of long-range effects 
both on anisotropic effects and (jumping on the band-wagon) on the use of 
shift reagents. Two ~apers should appear shortly in Can. J. Chem. examining 
more closely the variables involved in our earlier carbonyl group work 
(Tetrahedron 26, 119 (1970)) and on the shielding effects of theethylene­
ketal and -thioketal groups. Preprints of these are available. Other work 
in progress involves the epoxide and nitrile groups. 

In the lanthanide shift area, readers may be 1nterested to i<now that, 
as expected, N-nitrosamines complex nicely and show large shifts. 

Apart from the above~ nothing new. 

I would however, like to use this medium tci ask any of your readers who 
feel that they could spare some time to refereeing for the Canadian Journal 
of Chemistry to let ine know their particular area of interest and I'll put 
them on my list of future 1 volunteers 1

• 

A 11 best wishes. 

Yours sincerely, 

John ApSimon 

JWA/jt 
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University. of East Anglia 

School of Chemical Sciences • 
University Plain, Norwich NOR 88c 

Telephone Norwich (0603) 56i6r 
Telegraphic Address UEANOR 

A CASE OF METHYLENE NON-EQUIVALENCE DERIVING FROM SLOW RING . I 
INVERSION_ I 

Dear Dr. Shapiro, ·1 . - . . I . . . . . 
As is well-known, the protons of a methylene group are rendered non..:. 

. I . . . 
equivalent when attached to a chiral centre. ~owever., no case where-the 

. i ' 
chirality results solely from the slow chair-chair inversion of a six-membered I . . . 

• I 

ring has apparently previously been reported.: 

El:.,N/"'--...N/Eb 

~s) 

i 
I 

! 
I 
! 
l 
I 

At room temperature· the NMR spectrum !(100 MHz) of 3., 5-diethyltetra..:. 
I . .·\ 

hydr~-1, 3, ff-thiadiazine (1) in CFC1 3/ CDC13 fl:l} shows sharp singlets for the \_-· 

2 :- and 6-protons at T 5. 76 and for the 4-prot9ns at T 6. 14 together with the 
. ' 0 . 

A
2
x

3 
ethyl group pattern with (CH

2
) = 7. 14, . \CH 3) = 8 • . 96., and J = 7 Hz. At -70 

the ring protons appear as two overlapping AB quartets, demonstrating slow: ring 

inversion, while the methyl group protons . rerp.ain a simple triplet, · showing 
. I 

that nitrogen inversion is still fast on the NM:fl time scale. However, the methylene . . . . . i . . . . . 
protons of the ethyl groups appear as two sextuplets, . showing their non:--equivalence. 

We confirmed this by spin -decoupling; irradi~tion 'at the methyl resonance · .· 

frequency collapsed the methylene signals to ~n AB quartet. The non-equivalence . 
I 

of the methylene proton arises because the nitrogen atoms are centres of 
. . I . . 

· chirality in the non-inverting ring regardless : of the conformations of the ethyl 
' 

groups. The free energy of activation for th~ ring inversion process was 
I . 

. I 

. calculated to be ca. 12. 0 Kcal Mole from the !coalescences of the various 

methylene proton signals. 

Yours sincerely, 

Leu ~A~ y ,t ""', y,,~ A- Y - ~,v--
L. Angiolini ~ R. A. Y. Jones Katritzky 
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DEPARTMENT OF. CHEMISTRY 

Professor B. L. Shapiro 
· Department' of Chemistry 
Texas A and M·University 

. B~YN MAWR COLLEGE 

BRYN MAWR, PENNSYLVANIA 19010 

o March 1971 

College Station, TX 77843 

Dear Barry: 

Student Exercise in NMR Calibration -,---- ---- - --· 
Using the AFM samp.le of the NMR (3ubcommittee, Joint Committee o;n 

Atomic and Molecular Physical Data, NBS·, an exercise was designed to 
instruct students in physical chemistry in the use arid calibration of 
the Col.lege's A-56/60A spectrometer. The AFM·.sample includes 2.4% TMS, 
6.01/o 3,3-diethylpentane,. 11.9'/o methylacetate, 1.2'/4 methanol, 14.8%, 
Iil.ethylformate, 7.4% -methyiene chloride, 23.9'/o o-dich.lorobenzene in 
32.4% cc14 in a Wilmad 528 ... pp sample tube. -

Students were instructed in the concepts of chemical shift and 
(weak) ·spih-spin coupling, as well as in the ·usual homogeneity adjust­
ments and controls on the spectrometer. · A bare three hours was invested 

. on two groups of four to six students in this instruction, after which 
the class was invited to tune up the spectrometer, and measure t _he 
'Ilv1S-methylene chloride separ ation using audio sidebands, pltis the separ­
ation of one to _four other lines from TMS by the same technique. Each 

· student, or p&ir of students, worked until they got stuck , and then 
.called on myself, the l ab instructor ( a · Ph.D. candidate _in NMR} or some . 
other knowledgeable per son to bai l them out. 

The results, except for G b-:mt with VPrian i:1.mmtime, were ·encouraging. 
All students have ;aastered, by th2ir own hands-vr! expe::.·ience,. the use 
of the spe 1~t.ror;:eter ::i.t r .J.ev(; : s-::,1111"w::::.c. t '.:bove the "routine." The r ange 
·o.,,. "a-'"'S'·"- ·1·--.-" J· -s 1· r··'· er·•ssr,<> ·,-e(' ' ' .. • ' .,,. • • • . • d , . ·" ,-,c __ _ ~ • 11., .I:' -v .. oes·~- 'JY a nn xT,ure O~ J.Lexperier..ce ana inn -
sight, alth•'.)U[;h i_n t1:e rrinst :E:'2-vorab.lc:: cases mei:..surements over the class 
fell ~-.; i.t:1i11 :: J E. nf> :: D-f ~.,:: s s t.:1.e. ; .: ~--:.25 ·~rz. 

Datd was an2lyzed oy -, 'b:!:·ie:f pr:>grnm :·J:t,;RCA.L, ~-:ho_se- input is _chart 
p6sitio:-1s ( :nm) ard sic!.eo:0 ncl frei 0 uencies (!-17 ), snd whose output is line_ 
frequeri.cies (Ez) r:,:1d erro2:- esti.1·,:·tes . :', liu.ited m.unber of writeups · 
for the exercise :?t.r..d p::.·:>:;:c£,T;i ax·,, 2;r1;: ~.18ble. 

Si Ecere.ly yours, 

~\.Iartin Anderson 

. 151.:.3 
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tTNIVERSITY OF CALIFORNIA, RIV;ERSIDE 

BERKELEY • DAVIS • IRVINE · - Los ANCELES • RIVERSIDE • SAN DIEGO • SAN FRAN~ ISCO SANTA BARBARA • SANTA ~RUZ 
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RIVERSIDE, CALIFORNIA 92502 DEPARTMENT OF CHEMISTRY 
! . 

March 10, 1971 

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

. ' 

Title: Isomer Distributions ·in N-CH3 Substitut~d 
Amides, Thioamides and !Amidinium Ions. 

Dear Barry: 

. . I • 

! 
I 
i 
i 

Dr. Violet Jonas has completed !a study of the corripara--: 
tive rotational barriers about the q-N bonds in N,N-dimethyl 
amides, thioamides, and amid_inium ions, and another dealing 
with ion-pairing of amidinium salts I in cUme~hyl su.;I.f<:>xide. 
These have been sent to J. Phys~ - Chem •. During _t:he f;i.rst ._· . 
study we· needed to know if a measurable steric . intera.ction 
existed between NH(A) and NCH_3 (A) i ~ 1. · 

. . I 

I . f ·. !-
N-H(A) l 

CD -~+ ! · 3 "-'N-CH
3 

(~ ) 

6H3 ! 
i 
I 

l I 
! 

. ! . . . 
To test for this, Ellen Logue syithesized the monosubsti-

tuted N-CH
3 

amidinium ion (l, X = Nib ) and determined the 

X~ ..,.CH3 )c-N . 
CH '-H 

3 

l 
i 

i 
isomer distribution between 2a and 2b. 
with those available for theanalogous 
Table I. ! 

2b 

The data are contrasted 
amide and thioamide in 
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Table I. Isomer _ Distributions for the ~ompounds 
• ' 

'- CH3 (X)NHCH3 (2a . and ~) in Solution 

,,----..,, 

X 

0 

s 

+ -NH
2 

Cl 

' + -
NH2 _ N03 

Solvent 

Neat a 

b HO .· 
. 2 

-CCl b 
4 
. b 

C6H6 . 

D Oc 
2 

·c 
. D

2
o 

DMSO""'.d6 

§_(%) 2b(%) ~ 

98 2 

97 3 

97 3 

97 3 

96 4 

96 4 

C 97 · 3 

(a) K. Anderson, unpublished results. (b) J. · Sandstrom and 

B. Uppstrom 0 Acta Chem. Scand., fl...1 2254 (1967). (c) Deter­

mined by E. Logue.-

These results suggest that the interacti6n is insignifi­
cant: however they could, in part, reflect more favorable .H 
bonding of solvent to the NH proton _ of NHCH3 in isomer .~. 

Sincerely yours, 

Robert C. Neuman, Jr. 
Associate Professor of Chemistry 

RCN:mm 

· 151-5 . 
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I. University College of Swansea 

Professor CH Ha·;; ·a;, PriD Seu FR IC 
Professor ~nd He3d of Department 
Professor .J H Purnell s·sc PhD MA PhD ScD 
Professor o f Pi,ysic3: Chemistrv . · · 

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

Dear Dr. Shapiro, 

Department of Chemistry 

• 
1 SINGLETON PARK. SWANSEA SA2 BPP 
i UNITED KINGDOM 

TEL SWANSEA 25678 

15th ~rd, 1971 . 
j 
! 

I 
l 
I 
I 
I 

I 
.1 

i 
I 

New Computer Programme for S~ctral Analysis: 

LACX (!£to.coon with Ch~micai EquivalencJ X Factorisation) 
I 

(C.W.H.) 
I . • 

Readers may recal I the programme LAME, based on the Bothner-By...;Castel lano . 
app~oach, which included·magnetic ·equivalence bnd other improvements. There 
are four features which may be used to factorise s~in Hamiltonians: (a) magnetic 
equivalence; (b) chemical equivalence; (c) total! z-component; (d) total z-component 
for isotopic ~pecies. The new programme uses thJ last three of these. Previous 
programmes have incorporated chemical equivale~ce at the iteration stage; and 
isotopic differences (the X approximation) have been used to neglect appropriate 
off-diagonal elements. The novel feature now in~orporated is the actual factor­
isation of the Hamiltonian. 

A hypothetical ii lustration may serve. Eith~r isomer of cis l, 2-bis 
(chloromethyl)-3-chloro-3-fluoro cyclopropane ~ssesses an effective plarie 
of symmetry (assuming free rotation). If we neglef t 5 JHH' the spin system can 
be described as rA2BJ2 X (ref .1). Earlier prograrj,mes would factorise the 
Hamiltonian as simply ABCDEFG. LAME would factorise it as A2BC2DE. LAC X 
fiactorises it as fAB.CJ2¾. The dimension of the largest subdivision of the Hamiltonian 
which requires separate diagonal isation is in the three cases cited 35, 18 and 10 . 
respectively. When one recalls that storage reqLirements vary as the square · · 
of matrix· dimensions, and diagonalisation times (bften a major factor) roughly as 
their cubes, the advantages become clear. In o~e particular rAXJ2B case, the 
use of LACX instead of LAME halved the comput~ng time. 

. I . 
New options include the printing of standaJd deviations and correJation 

coefficients for paramet~rs, and/or error eigenve~tors. Some or all of the 
partial differentials of transition frequencies w.r Lto parameters can also be 
printed. This may be helpful at the assignment s

1

age; and it also clarifies 



2 

the quantum-mechanical structure of the problem less cumbr6usly than a complete · · 
set of eigenvector matrices~ 

A special feature of the write-up is a detailed discussion and full instructions 
for conversion of the FORTRAN programme for different_, smaller or larger computers. 
The programme has already been widely circulated and used in different kinds of 
machines. Ful I details wil I be sent to interested enquirers. 

Bispentafluorotel lurium Oxide (TeF5)2O ( P. B . and C • W. H • ) 
. . . . . 

151~7 

. This2 ism, interesting example of an [AB4]2 system
1 

I which can usefully 
be discussed in (AB4)2 terms3. Not many such systems have been studied4. Comparison 
of the low-resolution 56A45 MHz 19 F spectrum (fig. 1) with ref .5 shows excellent 
agreement with an AB4 calculat!on having I J V( VB - vA) = 0 .30. Clearly then · 
all three four-bond couplings are small. · · · 

Examinations of the high..:.field A I ines uhder high res~lution gov~ no 
indication of either JAA or the long-range J'AB being resolvable; e.g~ · line H 
(figs. 1 and 2 c), which in the AB4 approximation is th_e single unmi_)<e_d A line 
arising from the 18 = 0 submatrix; is extremely sharp. · Each of the tytel,ve ·1_ow-
field B lines, predicted in the AB4 approximation, shows splitting vaguely · 
resembling a binomial quintet (e.g. fig 2a), suggesting \JBB l is about 2tfz. . . 
If one uses products of AB4 e igenfu~ctions as.zero-order wave-f~nctions, first-order 
perturbation theory (taking symmetry properly into account) predicts that the 'quintet' 
components will be broadened, that intensity will be transferred within each 'quintet', 
and that weak outer I ines will appear. The patter~ of changes is sensitive fo the 
relative sign of J 88 • . Some of the A lines are, from symmetry considerations, predicted 
to manifest additional peaks at about ±JBB from the central one (e.g. multiplet I, 
figs. 1 and 2d)and some also at about.± 2J 88 • Even though JBB is so smal I, several 
pairs of zero-order eigenvalues are nearly degenerate, and hence second-order 
effects further perturb the spectrum. Refinement by means of the computer programme 
LAME is proceeding; the present parameters are ("B - vA) = 595.5, JAB= =f.180.0, 
JBB = ~ 2 .0, J AA = J' AB = 0 o0Hz. The agreement presently achieved is seen 
in fig .2a and b. 

Tellurium possesses an isotope of spin ½, namely 
125 

Te, in 7 .0°/o natural 
abundance. We are investigating the usual 'outer' sate II ites arising from one-bond 
Te-F coupling. But we now report the observation of 'inner' satellites which arise 
from the thre-bond coupling of Te to the axial fluorine A. This is most clearly seen 
in the weak pair of additional peaks in figure 2c, whose intensities are correct. 
Other mul'.iplet: in _the A part of the

3
spectrum also show such peaks, ~nd they ca~ 

be seen faintly m fig. 2d. Hence I JT F,(, • L)l =7.9 Hz. Such 'mner' satellites, 
arising from long-range coupling to a nu1:le~l~ 18f low natural abundance, are most 
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3 

frequently so heavily overlapped by the principal absorption as. only to be 
detectable eog. by INDOR methods; this is true f9r most 13 C. 'inner' satellites. 
It is also tru~ in this case for the 'inner'satellites of the equatorial B fluorines. 

1. 

3. 

4. 

I 
I 

' ! 

Sincerely youfs, 

I · r 
I 

' ' j 

I 
P ~ Bladori, 
Strathc::lyde Univer~ity, GIQsgow 

C.W. Haigh, J. Chem. Soc. (A) 1682 (197:'0) · 
I 

C.W. Haigh· 
Swansea 

' ' ~ .· ' ,, ' ' 

For preliminary results, see P. Bladon, D~Ji. Brown, K.D. Cros~ie 
and D.W A. Shqrp, Spectrochim. Acta 26A, 2221 (1970). · 1 

. . . . l. . . ' , 

B. Gestblom, R.A. Hoffman and S. Rodmar:, Acta Chem. Scando 
18, 1222 (1964). ; . 

E.G. Finer and R. K. Harris, Spectrochiml Acta 24A, . 1939 (1968) . 
· ' - . 

s.· J.W. Emsley, J. Feeney and L.H. Sutcliffe, 'High Resolution N.M.R. 
Spectroscopy' vol .1, p.340, fig.8.15, Per~amon, Oxford, 1965. 

I . . 
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SECRETARIAT 
ECOLE OE PHYSIQUE OE 
L' UNIVERSITE DE GENEVE 
32, BOUL. D'YVO't' 

GROUPEMENT AMPERE 

CH - 1211 GENEVE 4 
SUISSE 

TEL. 022 24.12 .68 

GJB/hl 

· Cher Professeur Shapiro, 

LE PRESIDENT 

Gen~ve, le 15 inars 1971 

Professeur Bernard L. SHAPIRO 
Department of Chemistry 
Texas A & M University 
College of Science 
College Station, Texas 77843 
U.S.A. 

Merci de votre lettre de rappel du 3 mars dernier. 

1. AMPERE INTERNATIONAL SUMMER SCHOOL II 
"PULSED MAGNErIC AND OPTICAL .RESONANCES" 

Podgora Hotel, Basko polje near Split, Yugoslavia, 2-13September 1971 
organized by The "Jozef Stefan" Institute, Ljubljana~ Yugoslavia 

Outline of programme 

. The programme of the School will include: Present state of experimental 
techniques in pulsed NMR, Present state of experimental techniques in 
pulsed EPR_ Recent developments in double resonance, High resolution 
NMR in solids, Fourier transform spectroscopy, Pulsed optical resonance 
{self-induced transparency, photon echoes, etc~), Selected applications 

. in solid state physics, chemistry and biology. 

Lecture notes will be available in the beginning of the School. 
The list of the inv.i ted speakers will be given in · the second circular. 
English will be the official language of the meeting. 

Participants 

The Ampere International Suminer s ·chool II "Pulsed Magnetic and Optical 
Resonancesll is intended for graduate students and young research workers 
in the field. The total number of participants will be limited to about 
60. A limited number of brief research communications by the participants 
will be accepted. 

. / . 



Prof. Bernard L. SHAPIRO, College ,..,t . . I ;::., a 'LJ.On , , 

I 

I 
Accommodation and transport I 

l 

Texas 

i . 
The location of -r.he C.A. School v.iill be the Podgora Hotel at Basko polje, 
an attractive swimming resort at 1;.,.~e Adridtic coast. Sundays and early 
afternoons of the weekdays will be free r 9r swimming or other activities. 

i 
At Podgora Hotel double-bedded rooms and apartments will be on disposal 
for the School. The price will be f~om 80 to 125 din (7 - 10 U.S.$), 
according to the room, per person per day (meals included). A few single 
rooms will be availabie on special reques~. 

I 
I 

As for transport, there will be special buses from Split at the Adriatic 
coast ( train termin_al anc;i airport}. to Podgora Hotel in Basko polje (some 
60 km distance) and back. The time scheduie will be given ·later. 

Participation fee 

I 
I 
I 

A participation fee of$ 35 is foreseen, ·~ayable at the reception desk of 
the School. This participation fee is reduced to $ 25 for the members of 

I 

.the Groupemen t Ampere. 

Enrolment 

The dead.line for application is l .July, 1971. The completed application 
. . l. 

form should be sent to: i 
I 

i 

Miss T. Matoh, Adm. Secretaryl 
Insti tut "Jozef Stefan" j 
P.O.B. 199, 61001 LJUBLJANA, Yugoslavia. 

. I 
Additional application forms and information can be obtained by writing to 
the same address. 

2. TRAVAUX REGENTS DU DEPARTEMENT Di<: PHYSIQ,~ DE LA MATI.E.RE CONDENSEE. DANS LE 
DOMAINE DES RESONANCES MAGNETIQU~S I 

I I· ·. , 
a) Georges J. Bene - Echos de spins en ~hamp moyen nul ---------------------------------------I--------------

1 

Note aux C.R. Acad. Sc. Paris B271, 1235 (1970) 
-- I 

I 

L'analyse phenomenologique des echos de spins, facilitee par leur mise en 
oeuvre dans le re::ferentiel du laboratoir·e l, met en evidence le r6le du gradient 
d~ champ magne~i=!Ue appliq~e. Elle perme~J de montr~r les relations des 
di verses techniques employees e e, ie sugi,:;c-eer une methode d' observation en 
l'absence d'un champ magnet.ique homogene kt constant. 

./. 
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Prof. Bernard L. SHAPIRO, College s-;:.ation, Texas - 3 -

b) Georges J. Bene Description simple des echos de spins et de leurs 
perturbations 

Societe de Physique et d'Histoire i'Jaturelle de Geneve, Seance du 
4 mars 1971 

Le phenomene fondamental qui est a la racine de toute les techniques 
connues d'echos de spins est decrit en detail. On montre ensuite comment, 
par une rotation de referentiels (plan de dispersion des moments, axe 
du systeme ••• ) on peut en deduire toutesles techniques de production 
et d'observation d'echos. Cette analyse rend compte simplement des 
perturbations axiales apportees aux echos de spins et suggere des . methodes 
nouvelles de inise en oeuvre de ces phenomenes. 

Croyez, cher Professeur Shapiro, a mes meilleurs sentirr.~n-t:..§_~ 

Pro 



• I 

Professeur Pierre Laszlo - lnstitut de Chimie - Universite de L.!iege - Sart Tilman ·par 4000 Liege I - Belgique 
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Professor B.L. Shapiro 
Department of Chemistry 
Texas A&M University 

I 

' 
I 

Colleg~ Station, Texai 77843 µ.s.A. 
I 

/· 
i 
I 

I 
i 

March 22, 1971 

Electronic distribution in protdnated eucarvone, 

Dear Barry, 
j 

Recently, in the course of ~ riother investigation, we 

became interested in · various c ~~{onic species_ originating with 

eucarvone (1). Its basicity is rather weak for an ·a...;S unsatu­

rited ketone, with a pKa of -4.9 1
, It is p~otonated according 

to: 0 

H+ .. . -t- ! =,===~=-=-
.. 

' 

1 

_8 

· H 
I • • 

The shift towards higher w~velengths of the U.V. maximum 
. i . 

in sulfuric acid (398 nm in 96 ~ H2 S04 compared to 298 in 

MeOH - lit. 300 2
) suggested ~he formation of a delocalized 

i6n, according to: ·I 
I 
I 
; 

L 

9 

l 0 
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15.1-15 -

We could obtain information about the resultant .char.ge · 

distribution from · 1 H and be.tter yet _f -rom _ 1 3 C protonation shifts: 

POSITION 1 H PROTONATION SHIFTS 

(ppm) 

1 3 C . PROTONAT:tON SHIFT.S 

(ppm) · 

' 1 -7.1 

. 2 +4.2 
. C 

3 -1.42 -32.6 

4 -0 .7 5 -3.9 

5 -0.87 -19. 5 

6 . -1.5 

7 -0. 74 +4 . ·6 

8 -0.31 +2.2 

9 10 -0.37 +3.3 

' . 

They imply delocalizat:ion of the . positive charge partially 

unto C1, C3, Cs and possibly C4, and show a marked_ predominance 

of the resonance forms C and D. 

In line with. t~is observation, ~he ~JCK
3

(S}-H(3 ) coupiing 

has its magnitude substantially. r.educe.d 5
• An ·upper limit of 

0.6 Hz is found in FSO 3 H versus 1.5 Hz - for eucaryon~ neat 6 or i~ 

CCl4 solution. 

With best regards, 

Sincerely yours, 
Andre Corhelis 

/,.,..-, 
I 

0:-eN--L 
Pierre Laszlo 

l . 
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1 The pK was determined by U ~V. titration according to the 
- a I 

method described by C.T. DAVi IS and T.A. GEISSMAN, J. Amer. 

Chem. Soc. , 2.§_ 3 5 0 7 (19 5 4) ; I 
2 E. J. COREY and H.J. BURKE, ~ . Amer. Chem. Soc. , .?J!_ 17 7 ( 19 5 6) ; 

I 3 Obtained through the courtesy of Dr. PRICE, Bruker Instruments, 
' I 

Karlsruhe, German Felderal Ri public; 

The carbon shifts are _rough~y 20 -25 times ~ore sensitive 

than.proton shifts t ~ the p~ esence of charge in the Pz 

orbital on carbon, which is !consistent with a number of earlier 

observa:tions; "propofrtional ~ty" constants of ca 18 0 and 10 ppm 

I 
I -

per unit of charge are often quoted for the paramagnetic part 
i 

of the carbon chemical shift and for the proton chemical shift. 
! 

4 Change in chemical shift be~ween CC1 4 and FSO 3 H solution 

ref erred to ; "rlternall cy cloh~xane; 

... - -...... 

5 E.C. FRIEDRICH, J. O, g. Che~., 33 413 (1968) had already I . I - ,~, 
noticed, in various methyl-subst ituted 4-methyl-4-dichloro- \,____,; 

rnethylcyclohexa-2, 5-f ienones: , a 4 J CH~, Hn±1 of 1. 5 Hz in 

CC1 4 and of ca O in r 2SOi,, ! 
Those "JcH -H coupling cons~ ants depend upon the TI bond order 
- 3 1 1 

in the CH 3 -C=C fragrnf nt: : 

D.J. BLEARS, s;s. DAfYLUK, ~nd T. SCHAEFER, Can. J. Chem.,.:±.§_ 

654 (1968). H. ROTTE r DORF an~ S. STERNHELL, Aust.J .Chern., 17 1315 

But this is clearly not the !only factor to be considered -(19 54 ) · 

here: eucarvone bein~ non p ~anar, ~onforrnational changes 

occur upon protonatil[on . The ~ ean excitation energy is also 

affected somewhat. I 

6 A.A. BOTHNER-BY and 1 • MOSE R , J. Arner. Chem. Soc., 90 2347 - I 
c1968). I 

I 
I 
I 

! 
I 
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STANFORD UNIVERSITY 
STANFORD, CALIFORNIA 94305 

DEPARTMENT OF Cf:!EMISTRY 

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

Dear Barry: 

March 23, 1971 

151-17 

Thanks for the reminder. I had hoped that this would be a more complete report, 
but will tell you of our progress now to keep the sub_scription going. 

In-talking with Clarence Gust of Case Western Res~rve, we learned that it might 
be possible to improve the sensitivity of our rather ancient A-60 by installing 
a six-turn insert in the variable temperature probe. Though the A-60 its elf is 
o'ver nine-years-old, the variable temperature accessory was added several years 
later and new shim coils were installed at that time. In the hope that the new shim 
coils would be able to handle the six-turn insert, we had Clarence install one for us. 

The results look very promising. The resolution attainable with the new insert 
appears to be at least as good as with our three-turn insert type probes (0. 2 to 
0. 25 Hz), and the sensitivity seems to be .at least doubled. More specific statements 
would be made if it were not for the rather perverse nature of our .A-60 which 
developed a loss in sensitivity while the probe was out being modified. This made 
a "before and after" comparison on the same prob~ with three and six-turn inserts 
rather meaningless. However, our room temperature (V-6030) probe and our 
variable temperature · (V-6031) probe with three-turn insert have had a history of 
similar sensitivity and resolution, so we can make the comparison on that basis with 
the instrument under the same conditions. The spectra of OPCB (30% in CC1

4 
+ TMS) 

and the 1 % ethyl benzene quartet were run with each probe over a period of two days. 
The transmltters, receivers, and probes were returned before the data was obtained. 

The improvement in signal to noise is shown clearly _in the 1 % ethylbenzene quartets, 
though normally we hav~ had better sensitivity on the room temperature probe to 
start with (up to 12 / lJ after m _aking some modifications which were recommended 
in Clarence Gust's "A-60 Service Program. 11 Hopefully., when we complete that 
program and locate the source of our present los_s 0£ sensitivity we will have even 
better than the 16/1 S/N obtainec:l recentiy with the six-turn inserL 

For those readers_ who have later models of A-60's and are thinking that this is just 
now getti:q,g up to what theirs has always been, I'd ' like to point out that this "original" 
A-60 started out with an S/N spe~ification of 5/1. . Thus, we feel that pushing it up 
to where it is now is something of an accomplishment. 

Sincerely yours, 

~ 
~-, 

Lois J. Durham 

Suggested title: Upgrading A-60 
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3 0"/4 ODC.B in 

RF Power 

Spec .Amp • . 

Filter 

Sweep Width 

Sweep Time 

1% Ethylbenzene in cc1 4 
RF Power 0.15 mG 

Spec .Amp. 

F i1 ter 

1. 6 x I 00 

0.4 Hz 

Sweep Width 500 Hz 

Sweep Time 500 Sec. 

cc1 4 + TMS 

0.01 mG . 

3.2 X 

4.o Hz 

50 Hz 

500 Sec. 

V-6030 Room Temperature Probe 
with three turn insert 

L 
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1% Ethyl benzene in CC1 4 
RF Power 0.15 mG 

Spec.Amp. 8 X 10 
Filter o.4 Hz 

Sweep Width 500 Hz 

Sweep Time 500 Sec. 

30% 0DCB in CC1 4 + TMS 

RF Power 0.01 mG 

Spec .Amp. J. 0 X 

Filter 4. O · Hz 

Sweep Width 50 Hz 

Sweep Time 500 Sec. 

V-6031 Variable Temperature Probe 

with six turn insert 

151-19 



151-20 

Department of Chemistry 

I 

I 
FACULTY OF SCIENCE 

! 

4700 KEELE STREET, DOWNSVIEW 463, ONTARIO 
i 

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

Concerning the 
Dear Professor Shapiro, 

I 
I 
24 March 1971 

I 
I 

! 
i 
I 

I 

I 
I 

Porosity of: Plastic NMR Tube Caps 
i 

I 
We were interested in the receht communication concerning por-'­

osity of plastic NMR caps. Some of our kinetic work involves use of 
capped samples stored over several days. / The reported rate of solvent 
loss was higher than anticipated, so we decided to examine a few samples. 
Our results confirm the bad news and ind~cate that, short of heat sealing 
the glass itself, little can be done to alleviate the problem. 

- - I 
The data in the Table represen~ three solvents in three qual­

ities of tube, all sealed by plastic (NMR Specialities) caps. As _ can be 
seen, little dependence on tube quality ~s found. Thus uniformity of 
outer bore and the nature of. the glass surface are not major problems. 
Sealing the cap-tube interface with Fishbt Sealit (column b) had only 
a small effect as did completely sealing: the interface and cap (column c). 
Sealing with a heavier picene wax appear:ed to produce results but unfor­
tunately it is soon evident that the esc'.aping solvent is simply being 
trapped in the wax. · 

The tubes were kept throughou ~ in the magnet housing of our 
HA 100 at 32°C. They contained ·about half a ml of solvent (actual weight 
given in Table), and weight losses as a ~ercentage of original per day · 
were calculated from the linear plots ofi weight-loss versus time. 

I 

Our systems are extremely sen~itive to catalysis by water, 
and a study of the time-dependence of the kinetics tends to confirm 
the previously reported impermeability of the caps to atmospheric water 
vapour. 

. .. /2 

L 



- 2 -

TABLE 

Weight loss as a Percentage Per Day 

~ CC1 4 
(l'.2 gms.) c

6
H

6 
{0.6 gms.) CHCl3 ( 1.1_ gms.) 

. 
. ,- a. b. C • . d. a . . b-• . c . . d. . a . . ' . b. c . d. 

Cheap _ 
Throwaway 0.85 0.75 0.52· 0.05 l.30 1.10 0.94 0.07 .· l .40 1.30 1.40 0.05 

Medium .Cost 
Ground Glass 0.81 0.76 0.56 0.06 1.20 1.10 0.90 0.04 l . 7 0 l . 54 · l . 7 6 0. 11 

Best Quality 
Smooth Bore 1.00 0.86 0.71 0.10 l. 30 l .27 l .02 0.07 1-. 90 l . 78 l . 92 0. 12 

·, 

i . . 

a= untouched cap. b;,, sealed at edge. · c= cap totally covered. d= pi cene wax seal 

Yours sincerely, 

ft,t l ti~~ dJ. 
C . L Holl away. . R. Ward 

CEH/RW:pc 



151-22 

From The D1ean 
Professor N. Sheppard F.R.s. 

Dear Barry, 

University of East Anglia 

School of Chemical Sciences 
University Plain, Norwich NOR 88c 
Telephone Norwich (0603) 56161 
Telegraphic Address UEANOR 
23rd March 1971 

LStndy of. the Solvation of Mi+ Ion1s in Water/Acetone . 
. ! 

I am replying to your recent memorandum reminding me that my_ subscription 
for the TAMU NMR Newsletter is due for re1newal. 

I 
I should like to briefly describe . some wdrk on the solvation of Mg2+ 
ions in water/ acetc;mi trile that was carr~ed out by Dr. Robert D. Green 
who recently spent a one year postdoctoral period in this laboratory. 

Similar techniques were employed as in a !previous hifhly successful 
study of aluminium perchlorate in water/~cetonitrile ,2. except that . 
separate 'bound' and 'free' resonances f~o~ water and acetone molecules 
could only be obtained in the present casle by cooling below -ro0 c; 
with the alumini'um salt such measurements were possible at room 
t 7mperature.. In anhydrous acetone. the jnumber of m~17cules in the 
first solvat1on shell was found to be 5, iand the ao.dition of water to 
the system caused molecule-for-molecule ~eplacement of acetone by 
solvated water. Further addition of water led to a final solvation · 
number of 6, as previously reported in the literature,3,4 · 

• I 

I 

We interpret these findings in terms of tµtiform 6-fold coordination 
of' Mg2+, with a perchlorate ion occ•.1pying onl;! place until the final 
stages when it also is repli-:: ,!-i by water.' In this case 'free' water 
resonances appeured well bef-:>re the 1bourid' water . resonances had 
increased to its maximum intF:Z1sity; thi~ shows that the comparative 
strength of solvation of wa-:-.c, r to magnesium is less than to aluminium, 
where the 'free' water resonance only appeared after the 'bound' shell 
was virtually complete, / 

i 
Once again, in the solutions containing less water, six different 
'bound' water signals were observed corresponding to mono-aquo up to . 
hexa-aquo solvated species with relatively long lifetimes; equilibrium 
constants have been derived for the ~o-eiisten~e of these different 
solvated species. The Figure showi::; the 1resonances from different 
aquated species in solutiom: with l!i?Ol/~g2+ = 5.6 and 1.3, 

Structure in some of the 'fr~~' WR.te~ , re~onances is thought to 
di~tinguish between molecules in th~ sec6nd coordination.sphere of 
Mg+ and other 'free' water molecules whfch interact only with acetone 
neighbours. j 

Professor B.L. Shapiro, 
Department of Ch,..:nistr~r, 
Texas A&M Uni verr i ty, 

College or Aci~nre, 
College Station, 
Texas 7784:3. 

I 
' 

Yours sincerely, 

1-1/i1'~ 
_ N.~ 
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AARHUS .UNIVERSITY 

DEPARTMENT OF PHYSICAL CHEMISTRY 

I 
I 
i 
i . 

SUMMER SCHOOL ON ELECTRON SPIN RE 1AXATION IN LIQUIDS 

A Summer School on this subject sponsored by NATO will . . I . 
be held at "Spatind", Norway, between A,ugust 16-28, 1971. 

·i 

The scienti·f ic programme inclJ des the following lectures: 

L.T. bus, Aarhus, Density opl rators, Superoperators 
. and Time-0:tdering I . 

I . . Opperiheim, M.I.T., Linear Response Theory _ 
. . . I -

J.M. Deutch, -M.I.T., Generalized Brownian Motion 
. . Multiple I Time Scale 

b. Kivelson, u.c.L.A., Eleo~r~n Spin Rela~ation in 
Liquids (I) 

. i 
J,H. Freed, Cornell, 

P.W. Atkins, Oxford, 

Electron JSpin .Relaxation in Liquids (II) 

Spin Rotl tion Theory 

R.G. Gordon, Harvard, Asyrnmet~ic Line Broadening in 
Viscous Liquids 

G.R. Luckh_urst, Southampton, Rotational Relaxation in 
6 I 

S State i Ions 

Molecular Motion in Liquid Cryst~ls. 
i 
' The School is open to Research Scientists and Gr~d~ate Students 

· interested in the field. 
I 

I 
• I 

For appiication blank and further information please contact: 
I 

before May 15. 

I 
Professor L.T. Muus 
Chemistry bepartment 

. 140 Langeliandsgade 
DK-8000 Aa!rhus C, Denmark 

' 

L 

L 
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Porto Marghera 26 march 1971 

Centro . Rioerche Petrolchimiche 
Tu!ont cc·atini Edison S.p.A. 

· S.tabili!'nento Petrolchimico 
Via dell 'Elettr:i.ci ta, 41 , . 
30175 - Porto Marghera (Venezia) 
ITALY 

· Subject: UMR Spectrum of 1,2-dibromo-hexaf~uoro-propa:ne. 
We have analyzed 1,2-dibromo-exafluoro-propane (I), contained as 

impurity in a sample of symmetric 1,2-dibromo-tetrafluoroethane. 
(r) was obtained by distillation and chromatographtc separation 

.and it was identified by MS, IR andNMR analysis. 19FNMR spectra 
of (I) w.ere studied and- its parameters. e,xtracted at 56,4 .Mc. The 
f l.uorine nuclei of (I). are labelled according to .the following 
formula: 

F 
~ (D) 

C 
I 
F 

F(C) 
I 
C 
I 
Br 

Br 

The NMR data relative to this compound are reported in the follQ 
wing table. 

Table 1 

mm parameters of 1,2-dibromo-exafluoropropane (50% CFc13..;.cnc1; · 

solution) 

¢* (A) = 56.93 ppm 
¢* -(B) = 58.92 ~pm 
¢* (C) = 132.95 ppm 
y;* ( D) = 74.65 ppm 

J (A.B) = ± 176 .s Hz 
JAV(A.C) = T 14 . 9 Hz 
JAV(B.C) = + 15.3 Hz 
JAV(A.D) = ± 9.7 Hz 
JAV(B.:J) + 11.6 Hz = 
JAV(C.D) = + 8.7 Hz 

The RMS obtained between experimental and theoretical lines is 0.08 Hz 
With the J.AV notation we have indicated average coupling constants 

because of the free rotation about C-C bond:! at room temperature . . 
- . . . . . . . . ---------------------- .------------------ ~----- . 

(•) This solvent was used to lower the vapor pressure of the mixture • . 
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TABLE -1 

1 · .-, 

.1:3est values of the mm parameters of ? ,4 dichloro-1-pentene ( c
6
n

6 
-1% \__,. 

sol~tiq~) an~ :t~~ir probable errors. these data were obtained with 
the aid of the iterative program.( 0 ) / 

l 

I 
I. 

\J (A) = 237.30 ± 0.02 
I 

\) (J3) = · 1 217.52 + 0.02 
\J (X) = 502.11 + · 0.02 
v (Y) · = 479.82 ± 0.02 
v (K) . - . 402.56 + 0.02 -"' J(A.H) = - 14.58 + 0~02 
J(A • .x.) = - 0.12 + 0.03. 
J(A.Y) = - 0.9.3 + o.o:, 
J(A.K) = 7.92 + . 0.03 
J(H.X) = - 0.35 + 0.03 
J(B.Y) . - 1.06 + 0.03 
J(B.K) = 5.76 + 0.03 
J ( X. Y). = 1.42 . + 0 .02 . 
J(K.X) = o.oo 
J(K.Y) = o.oo 

The RMS obtained between theoretical and experimental lines is 0.09 Hz · 
· The following data from first order 1nalysis have been determined: 

! 
i 

v(Z) = 111.60 J(K.Z) = 6.60 
I -----------------------------------, ------- -----------------------

( 
0 )The frequencies ( TMS as ref ere. nee )/

1 

and the coupling constants are 
·· reported in Hz. 

·l_, 



) 

v (A) 

v (B) 

v (Y) 

v (X) 

v (z) 

J (A.B) 

J (A.Y) 

J (A.X) 
· J (A.D) 
J (B.Y) 

J (B.X) 

J (B.D) 

J (Y.D) 

J (x.z) 

'. _) 

TABLE. 2 

NMR par~eters of 2,4-diohloro-1-pentene-1-d1 (Hz) (c6D6 3% solution) 

These data were obtained without iterative programs. 

3% c6D6 Y/o C6D6 30% c6D6 30% Cf!J6 30o/oC6H
5
c 1 3()%C6H

5
c 3~CDC1

3 3~C~Cl3 

ois trans cis trans cis trans cis trans 

237.51 237.51 245.81 245.81 256.39 256.39 274.48 274.48 

217.73 217.73 229.10 . 229.10 243. 71 · 243. 71 264.14 264.14 

479.49 501.66 489.52 50,i.68 504.85 513.12 523.49 526.10 

403.00 403.00 407.24 407~24 415.53 · 415.53 429.29 429.29 

111.97 111.97 121.52 121 . 52 134.08 134.08 152. 78 152.78 

- 14.62 - 14.62 - 14.55 - 14.55 - 14.50 - 14.50 - 14.54 - 14.54 

- 0.89 - 0.15 - 0.87 - 0.20 · - 0.87 - 0.16 - o.88 - 0.17 

7.93 7.93 7.82 7.82 7. 78 7.78 7. 73 7.73 

- 0.02 - 0.14 - 0.03 · - 0.13 - 0.02 - 0.13 - 0.03 - 0.13 . 

-!' 1.02 - 0.20 - j .oo - 0.29 - 0.99 - 0.25 - o.86 - 0.28 

5.74 5.74 6.06 6.06 6.09 6.09 6.17 6.17 . 

- 0.03 - 0.16 - 0.04 - 0.15 - 0.04 ... 0.15 - 0.04 - 0.13 

- 0.22 - 0.22 - 0.22 - 0.22 - 0.22 - 0.22 - 0.22 - 0.22 

6.52 6.52 6.51 6.51 6.48 6.48 6.49 6.49 

. 1 O'fo 
cn

3
cocD

3 
cis 

277.19 

275.55 

535~62 

433.78 

153-64.' 

- 12.07 . 

- 0.89 

8.51 

- 0.03 

- 0.94 

5.22 

- 0.04 

- 0.22 

6.54 

> ,· 

10% 
CD

3
COCD

3 
trans 

277.19 

275.55 

527.75 

433.78 

153.64 

- 12.07 

... 0.17 

8.51 

- 0.14 

- 0.35 

5.22. 

- 0.14 

- 0.22 

- 6.54 · 

) 

_, 
' 0, _, 

-1 
N 
--..J ,, . 
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(3 

Altho:1gh the sign of the geminal coup ling constant J(A.B) at the ----, 

saturated carbon atom of (I) cannot be determined from the ABX ~ 
analysis, it was assumed as negative as it is usual for a geminal 
coupling constant in a saturated carbon atom (1) . 

. The allylic cis and trans coupling constante J(A.X), J(A.Y) and ~ 

J(B.X), J(B.Y) were considered negative as reported in (1). 
The geminal coupling constant J(X.Y) at the unsaturated carbon 
atom is considered negative as in vinyl chloride (2,3). The CO:£ 

pling constants J(A.K) and J(B.K) between the A and B nuclei anp. 

the -CHCl- proton, are .vicinal coupling constants and therefore 

both positi~e (4). 
The same situation is true for the coupling J(K.Z) between methyl 
and -CHCl- groups. In addition we have an average vicinal coupling 

constant because of the :free rotation of CH3- abo.ut C-C bond. 

Yours sincerely 

C?t~e ~er 
(Giorgio -Gurato) 

l) -J.W. Emsley, .J. Feeney and L.H. Sutcliffe, High Resolution 
Nuclear .::agnetic Resonance Spectroscopy, . Vol .2, 

Pergamon Press, Oxford 1965, p. 682 

2) -W.S. Brey and K.H. Scott, J. Phys. Chem., .72, 4351 · (1968) 

•3) -W. Bril6hel, Nuclear L:a6r_et.ic Hesonance Spectra and Chemical 
Structure, Vol~ I, Academic Press,New York,1967,p.91 _ 

4) -L.:.I. Jackman and S. Sternhell, Applications of Nuclear Resonance 
Spectroscopy in Organic Chemistry, Pergamon Press~ 

Oxford 1969, p. 280 

The . paper will be envoyea . to urganic lv!agnetic Resonance Journal. 
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MONTECATINI EDISON S. p. A. 
STABILIMENTO PETROLCHIMICO 

PORTO M .:..ii <,HERA 

Prof. Bernard L. Shapiro 
Texas A&. lvI University 
College of Science 
Department of Chemistry 
College Station, Texas /784} 
U.S.A. 

Porto ;,Iarghera 26 march 1971 · 

Centro Ricerche Petrolchimiche 
Montec~tini Edison S.p.A. 
Stabilimento Petrolchimico 
Via dell'Elettricit~, 41 

.30175 - Porto Marghera(Venezia) 
ITALY 

. Subject: M!R spectrum of 2 ,4-dichloro-1-pentene and of 2 ,4-dichlo 
ro-1-pentene-~dl 

Dear Professor Shapiro, 
sorry we needed reminding about our contribution. 
In the course of .a study of short chafn branching ihpolyvinyl 
chloride it was necessary to synthesize CH3-CHCl-CH2-CCl=CH2(I)and 
CH3-CHC1-CH2cc1:CHD(II). 
Wf3 have investigated the Ni.ill spectrum at 100 MHz of these compounds. 
The data obtained for the solution in c6D6 are reported in table .·L 
1 and 2. These data were calculated by computer -(LA.uCN III program). 
The protons of ·(I) are l abelled according to the following formula: 

H(K) 
I 

H(A) 
I 

/ H(Y) 

iJH3 - C - C - C = C 
I I I " Cl H(B) Cl H(X) 

We have used the foliowing labels for the cis an<1 trans isomers of (II) 
·, 

= -

~(X) f(A) . H(Y' 
/ J 

OH.,, C C C = C cis 
.) 

I I "' ( z) Cl H(B) Cl D 

L 
H(X) ~(A) 

D 
I I / 

Ch -.-
,, 

C C C t:r::i.ns . J -
,) 

I I "" . ( z) Cl H(B) en H(Y) 
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15.1-31 

The CF~- pattern is a doubl~t of doublets of doublets,the CFBr-
./ 

pattern is an overlapping doublet of doublet of quartets and 
. . 

CF2Br - is a AB system (vA-VB = 112.05 Hz) o'f doublets of qua!. 
tets. We have reported in fig. (1) the P8:ttern of CF2Br. - moie 
ty. ( *) 

We_ have found a good agreement between our and literature ·data . 
( 1-2) of the sim'ilar molecule 2.:..chloro-exafluoro-l-iodopropan·e. 

-The ¢'~'s of the two compounds are referred to .CFC13 as _internal 
·standard. 

It was also possible to assigne the relative signs of the cou 
• C • • • • 

pling con~tants according to the . data of E~~ns on the relati~e 
signs of fluorine coupling constants (3). 

1) -E.F. _ 1foon~_y. Annual Reports ort N.M.R. Spectroscopy - Volume 3' 
Academic Press - London and New York (1970)pag.266 

2) -R.E. Banks, A. Braithwaite, R.N. Haszeldine and D.R. Taylor 
J. Chem. Soc. (C) 2~93, 1968 

3) -D.F. Evans - Discussions of the Faraday Soc. 34-35-36; 139(1962-
1963) 

We hope tQ have accorp.plished to our duty towards TAW NMR NEWSLETTER 
and we beg You to send to us the No. 132 SEPTEMBER 19.69 which we 
have never recei~ed. 

?aithfully yours 

(Giorgio Gurato) 

~C~o ~ 
(_Giorgio ~enoni) 

}'~~ ~ 
(*) In the theoretical spectrum reported in fig. 1 we have not 

considered multiplet's intensities.-
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LAWRENCE RADIATION LABORATORY 

BERKELEY, CALIFORNIA 94720 

TELEPHONE (415) 843•2H0 

UNIVERSITY OF CALIFORNIA 

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

Dear Professor Shapiro: 

·CIDNP in 13c Satellites 

. TELEX 33.5313 LAWRADLAB BERK 

TWX 910·366-7172 LA_W RAD LAB 

CABLE UCLRL BERKELEY 

March 31, 1971 

We have found1 that when acyl peroxides, (RC02)2, are decomposed rapidly 
in the presence of an iodoalkane, R2CHI, the proton nmr lines of the reagent 
iodo compound frequently exhibit a "multiplet effect" which is consistent 
with transfer byrapid ioci.ine exchange of nuclear polarizationgenerated 
in diffusive encounters of independently formed a2cw radicals .. 

. . R~CHI 
(i~(;u2 J2 -+ R- --4 RI + R2CH • 

* * 2RzCH•~2R1CH• ~R'CH• . > R1CH I 
2 2 R'CHI 2 

2 

Thus, when 1-iodoethane or 2-iodopropane react with benzoyl peroxide an E/A 
multiplet effect is observed for the protons on the·carbon containing the 

· iodine atom and on those adja.cen~ to it. By employing simple rules . based on 
: the radical pair model for CIDNP it is shown that this is consistent with 

enhancement generated in diffusive encounters of free alkyl radicals and with : 
the ·following signs of the hyperfine coupling constants and spin-spin splitting 
in the radical a.nd iodoalkane H "J =- © 

~ 0 H a.,(~e ,~ ..,~ / "..1. 
a.~=@ 'c-c.,... .J. ---7 c-c...._I 

() . 

, When the iodide contains only one set of magnetically equivalent alkyl 
protons, as in CH1I or CAH CH?I, no enhancement of the single line from these 
protons is expect~d or ol5s~rv~d. We have, however, been able to detect an 
appro.xinlately 41§old E/A enhancement of the doublet arising from the benzylic 
protons of c6H~ CH2I in decomposing solutions of benzoyl peroxide. If, as 
in the other i6doalkanes studied, the enhancement is generated in diffusive · 
encounters, the E/A phase is consistent 'With the signs of the hyperfine 
splittings in benzyl radical shown below, provided that the sign of the benzylic 
JCH in benzyl iodide is positive. 



. The positi~e ~ign_o~ ~ is _also .predicted by usi~ _;easonable 
est1JI1ates of spin aensities iRaYthe Karplus-Fraenkel equation. Although 
in this particular case the results are not very surprising, they do show 
the feasibility of using CIDNP in proton spectra to obtain the sign (and when 
more than one t~e of proton is. involved, the magnitude) of hyperfine • 
splittings fro11 3c and possibly other nuclei which are coupled to protons 
in a product molecule. Conversely, if the signs of the hyperfine splittings 
are known, the sign of the heteronuclear spin-spin splitting can be obtainel. 

1. H.R.Ward, R.G.Lawler _and R.A.Cooper, Tetrahedron Letters, 527 (1969). 

2. R.Kaptein and J.A. den Hollander, TAMU NMR Newsletters., ill, 7 (1971) •. -
,3. M.Karplus and G.K.Fraenkel, J.Chem.Phys., ~, 1..312 _(1961). 

Sincerely yours, 

?~~r~~ 
· Ronald _G. Lawler ,­
Brown University 

(Visiting Profess.or, 
u.c., Berkeley) 
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AUBURN UNIVERSITY 

AUBURN ALABAMA 

36830 

S C H O O l O F A R T ·5 A N D S C I E N C E S 

Department of Ch~,- :, 1,y Telephone 826-4043 
Area Code 205 

Profe3sor B. L. Shapiro 
Department of Chemistry 

March 31 , 19 71 

Texa3 A & M University 
College Station; Texas 77843 

Title: Use of a Chemi~al Shift Rea~ent to Assign the Structure 
of meso- and Ll_-Bis(phenylsulfinyl)methane 

Dear Professor Shapiro: 

We have synthes:Lzed the !!!eso. and ~ isome:rs of bis­
(phenylsulfin.v l )metk,ne (I). Both isomers are crystalline 

0 
I 

cp ·- s 
0 

solicls, one melting at 183° and the other at 118°. NMR 
should provide a. means ol' a:.;: ·; igning the structures of these 
compounds. The metr::: lene protons in the d, 1 isomer are 
equivalent while these of the meso are not . . Howeve~, the 
NMR s p·2 ctr a of the methylene protons of both compounds 
( Figure 1) shows a ~:;harp singlet for _the methylene protons. 
This is due to the accidental equivalence of the methylene 
protons in the meso isomer. 

The spectra of hoth compound~ 1n the presence of tris­
(dipj ,1.2lc1rnethanato) europiuml (Eu(!)i'M)~) L, shown in the upper 
part of f'J g--ir:· 1. :n the prc:;ence of tile shift reagent, the 
prot0ns in the lower melting lsomer are split into an AB 
quartet (J = 13 cps). Thus the lower melting isomer ~ay 
be as~igned the mes0 structure. ~1e higher melting isomer 
is unaff'e cted L.v thr:- shift reagent and · L 0

• the d, 1 isomer. 

1. J. K. M; Sander~, and D. H. Williams, J. Am. Chem. 
Soc . f 1, 6 41 (l q 71 ) . 

/ ; 

/' · )"/!/ f 
./ 

. i; ·::':· . 
i 
f 

Joseph L. Greene, .Jr . Philip B . Shevlin 

T H E L A N D - G R A N T U N i V E R •; I T Y O F_ ., H E S T A T E O F A L A B A M A 
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Mesa-I+ Eu(DPM) 3 ·. ·ct,l ... I. + Eu(DPM)
3 

I \ . 

i 
i 

Mesa-I· 

I 
'l '1!~~-.......... ~ 

. . d ,l ... I . 

Figure 1 NM.R spectra of mes o-and d, 1-bis (phenylsulfinyl )methane 
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UNIVERSIT:i;; DE LYON 

LABO RA TO IRE DE SPECTROSCOPIE ET DE LUMINESCENCE 
43, Bd DU 11 NOVEMBRE 1918 

69 • VILLEURB~NNE 

TEL. l78) 52-07-04 et 52-12-29 

Professevr J. DE Ii ' AU 

Ch~r Doctor Shapiro, 

Vi lleurbanne, le 31 V ar-s 1 971 

Determination de T
1 

a partir de si qnaux de 
faible intensite. 

Nmis nous interessons a la determination du temps de relaxa­
tion T

1 
(en haute resolution) de raies de faible intensj te. Cela 

no·1s a a"•en,;~ ~. r-o"'cp,,,,; r 1 ·n d~ c;~os -; ti' f' tr ·.._, s s;...,,ple (·v,.._1· ,.. . sc'ne'ma' '-! JI• _ ,-, !:° t.. -• "'"' - \ ., - :✓. -- -- ~.J • - - \:. - ,l l ".J .L• ~ , .• 

q1J.i nous pe ·:-··:,\et de realiser ces mesures sur Hk 100 avec l'aide du 
CAT 1 024. 

On se sj_ tue a la resonance. Un cvc le de n e sure de T 
1 

conrnorte 
les operatiorts suivantes · 
1 '\ saturation sni vant u n f-e,;i ps ,. , la co1n::1ande et ant e.ffectuee Par 
1,me horloqe. 
2) coupure de la saturation, ("OUpl.'.!re aui decJ.enche J. •anll!llication '.__...,· 

. rtu _cha:c p H
1 

nf!cesc;a{re a 1 1 observation et en meme ter,1ps declanche 
le ba 1.a,raqe <lu CAT. , 
La courbe de Y'esta,1-ration du sianal s'enreqistre directe!nent sur 
le CAT durant cette nhase. 

On peut ensui t e accw,'J.ler un errand no~l\bre de :nesu1~ec;. La 
r· ethode s, est. averee nartic1:1li ,~ rec' ef3 i nteresc;ante dans 1 1 etude 
~e la relaxatTon des satellites du C (1) 

Recevez ~es ~eilleurs sentiments. 

J . r::. DTJP LAN J. DE TJ AU 

( 1) A. 8RIGTJET, J. c. DU? LA.N, A. 8RBlnA J. de Physique 
(1971 ),' 3_~, 1, n.23. 

L 
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THE PROCTER & GAMBLE COMPANY 

MIAMI VALLEY lABORATORIES April 1, 1971 P. 0. BOX 39175 
CINCINNATI, OHIO 45239 

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

Dear Dr . . Shapiro: 

Mars Recorder Modification, T-60 Scope Modification, 
and 29Si NM:R on the HA-100 -

The following notes on 29Si NMR on the HA-100, and some minor instrlllil.ental 
modifications may be of interest. 

HA-100 Recorder 

A modification .Lo the Rulon bearings in the carriage of the HA-100 Mars 
Recorder has eliminated carriage binding by providing better bearing 
alignment and reducing friction. A .- groove was machined around the center 
of the bearing 0 .08 inch deep to accommodate a number 10 0-ring (1/2 11 x 
11/16 11 x 3/32 11

) as per the following diagram. The 0-ring · secures the 
bearing in the housing but is flexible enough to allow the bearing to 
~lign with the carriage gtiides: 

0-ring 
I 

q. I --±-Y•--p 
- - - .. -·- --

•·· -

,,. .. . . 

T-60 Scope Modification 

After our T-60 scope kit was installed and in operation, it became evident 
that a way was needed to automatically reduce the beam intensity of the 
scope during recorder mode to prevent damage to the C.R. T.. This was accom­
plished by installing an additional switch to the recorder-scope switch. 
When operating in scope mode, thi s switch shorts out a resistor placed in 
series with the scope intensity control. In recorder mode, the additional 
resistance is added in the brightness circuit reducing the intensity below 
the damage level. 



THE PROCTER & GAMBLE COMPANY 

29Si Spectroscopy 

Dr. Bernard L. Shapiro 
April 1, 1971 
Page 2 

We have tried to obtain high resolution 29Si spectra on our HA-100. 
Although a signal-to-noise ratio of 5:1 was obtained after one scan in the 
HR mode for Silicone Oil and Tetramethylsilane, the signal in the HA mode 
was too weak to retain a lock, thus making signal-averaging impossible. 
The problem here is seen as being due to (1) inherent decrease in signal 
strength when switching from HR to HA mode; (2) , necessity of using a very 
low RF power to·avoid sample saturation; (3) a ·broad signal in the case . 

· 151..:39 

of 'IMS possibly resulting from spin-coupling with the methyl protons, 
although we could not resolve the peak sufficieritly . to measure the coupling. 

We would be interested to hear what success other people have had in 
obtaining 29Si spectra on the HA-100. 

Very truly yours, 

THE PROCTER & GAMBLE COMPANY 
Research and Development Departmen~ 

~'G-~,_ 
I. D. Calvert, Research Division 

C-;!).~ 
c. D. Sazavsky, Research Division 
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