








BIOLOGICAL MAGNETIC RESONANCE COURSE: UNIVERSITY OF WISCONSIN-MADISON

An advanced introduction to magnetic rescnance spectroscopy and
its biomedical applications will be held from August 15-21, 1976, at
the Department of Biochemistry, 420 Henry Mall, Madison, Wisconsin
53706. Applications should be sent to Professor William A. Gibbons,
Course Chairman, before the registration deadline of June 15, 19786.

Topics will include (1) Proteins and Nucleic Acids - Conformational
¢hange, Denaturation, Folding and Self-Assembly of: a) Peptides and
Proteins, and b) Nucleosides, Nucleic Acids and Carbohydrates. (2)
Binding, kinetics, mechanism studies of enzymes. (3) ESR studies of
metalloproteins, free radicals and membranes. (4) NMR studies of mem-
branes, intercellular metals and metabolites and tissue metabolism.

Lecturers will include J. Campbell, R. Deslauriers, R. Dwek,
W. A. Gibbons, J. Hyde, P. Hart, D. Kearns, S. Koenig, J. Markley,
W. H. Orme-Johnson, J. Peisach, J. Seelig, R. Shulman, and H. Wyssbrod.

The Course will be suitable for advance graduate students, post-
doctoral and faculty researchers in biophysics, biochemistry, chemistry
and biology. :




UNIVERSITE DE DROIT, D'ECONOMIE ET DE SCIENCES D’ AIX-MARSElLLE
FACULTE DES SCIENCES ET TECHNIQUES DE SAINT-JEROME

Laboratmre des Organométalllques
J. C. MAIRE, Professeur
- 16th april 1976
Professor B.L.SHAPIRO
. Department of Chemistry -
Texas A .and M University
College Station.
Texas 77843, .
U.S.A. : ’
Dear Prof.Shapiro, Structure of'pyrazole tin derivatives :
- ' ' A low temperature !H Nmr study.
We have shown earlier that N-trlbutyltlnpyrazole was glvlng, at low tempe—
. rature,’ a rever51b1e adduct with ketones. )
. This adduct could be either a genulne addltlon compound (I) or a complex U
: between tin and oxygen (II).
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In the way to determine the right structure we performe&'the follbwing

experiment using methylbenzylketone (III), In ‘this compound, the benzylic protons
are equlvalent and give a 81ng1e line. : )
As we expected the structure (I) to be the right one, the addition of
(III) should give a compound with an asymetric carbon leading to two non equivalent
protons on the benzylic position, '
| /“) - M '\5_
) cv-lz—c—CH3 | smmmee _N\N |
SnBua . _ o ) 3c"""0
. | , \
» HaC o--smau,

That's what we observed on figure I.

- At +25°C, thereis no adduct formed and the ben:yllc protons glve a single line,

- At -50°C part of the N—trlbutyltlnpyrazple.has already glven the adduct and one
can see that : A - - ' o ‘
. protons HB and Hs of the pyrazole ring are no. more equivalent in the
adduct

., benzylic protons of the adduct give an AB spectrum, .

Then ,Structure (I) was the rlght one N—trlbutylthpyrazole gives a rever-
sible nucleophlllc addltlon with ketones at 1ow temperature.

R.CGASSEND J.C.MATRE
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THE UNIVERSITY OF TEXAS AT AUSTIN
AUSTIN, TEXAS 78712

Department of Cberhi.rtry

May 4, 1976

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

Title: "Pulsed Gradient Diffusion ﬁnd_er FT / Position Available
Dear Barry,

In continuing our work! on lateral diffusion measurements in model membrane
bilayers, we have begun looking at the line intensities of the Fourier Transformed
spectrum instead of the echo amplitudes. This has several advantages, especially
simultaneous measurement of diffusion coefficients of various components present,
and easy phase corrections to compensate for magnet drift. I'd be interested in
hearing from anyone who has tried similar experiments. S

I have a research leave for Berkeley next year which creates a temporary one
year teaching /research position in physical chemlstry in our department for the
1976/77 academic year.

Ideally the position involves teachmg about one course per semester and
interacting with my research group (pulsed NMR of liquid crystals and membranes).
In addition, the individual may use my lab and the departmental facilities for his or
her own personal research. The course involvement will probably be in a nonscience
majors series involving topics from birth control to energy to drugs to pesticides.

 The salary w111 be competitive with assistant professor levels.

While we would prefer the ideal situation discussed above, we will certainly
consider any good candidates and attempt to modify our desires accordingly.

Potential candidates should call as soon as possible any of the three:

Proféssor Chas. G. Wade (512) 471-1252
Professor ]J. M. White - (512) 471-3704
Professor W.H. Wade (512) 471-3949

Thanks.

Yours truly,

Chas. G. Wade
Associate Professor of Chemistry

S Roeder E. Burnell, A L. Kuo, C.G. Wade, ]J. Chem Phys 64, 1848 (1776
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_UNIVERSITE- DOTTAWA @ 'UNIVERSITY OF OTTAWA |
DEPARTEMENT DE CHIMIE | . 81LAAVSI£\ ?(?LAS\IE _ '.DEPARTMENT OF CHE'MISTRY

Professor B.L. Shapiro
Department of Chemistry

- Texas A & M University

- College Station, Texas 77843
U.S.A.

April 29, 1976

Re.: 13

C Shift Reassignments 1n'A1ky1 Indo1es_.
Dear Barry:

_ As a result of some ]3C studies which we have made on derivatives
of hexa?gdroechinu]in, I, we have reexamined the question of assignments
in the !'3C spectra of methylated indoles. The origina1 study of Parker
and -Roberts' on a variety of monomethy11ndo1es gave rise Eo a set of sub-
stituent parameters for the effect of a methyl group on '°C shieldings
when attached to each carbon of t?g indole nuc]eug This table is repro~.
duced in Stothers' compendium of '°C spectroscopy<.

When we examined the shifts in 2,5,7- tr1methy11ndo1e those at C
and Cec were very different from those pred1cted from the table of subst?tuent
parameters. We therefore reexamined the assignments for C4 and Cg of
5-methylindole by s.f.o.r.d. and proved that the original ass1gnments] for
Cq and Cg should be reversed. Very recently, Gribble, Nelson, Johnson and
L&~ have reported another error in assignments 1nvo1v1ng Ce and Cg of
indole and 2,3« ~-dimethylindole. We have therefore revised all the shieldings
for the methy1ated indoles (Table 1) and derived a modified set of substituent
parameters (Table 2). It can be seen that the new substituent parameters
give much better agreement between predicted and observed shieldings of

-2,5,7-trimethy1, 2,3,5-trimethylindole (where only C, and C3 deviate pre-
sumab]y as a resu]t of ortho disubstitution) and also hexahydroechinulin.

In addition it is 1nterest1ng to note the reciprocal character of all these
substituent parameters, i.e. the effect of a C5-methy1 on C-4 is the same as"’
a C-4 methyl on Cs. : :

A1l spectra were run on Ian C.P. Smith's CFT-20. We are parficu]ar]y
indebted to lan for performing the off-resonance decoupling experiments.'

Best regards,

" R. .R. Fraser

;] R.G. Parker and J.D. Roberts, J. Org. Chem. , 35, 996 (1970\

2 G.W. Gribble, R.B. Nelson, J.L. Johnson -and G.C. Levy. J Org. Chein., ... .
3720 (1975) : ‘ '
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—— _ . c"" - . c"' C"\ c-g C(. Ca'l

H ©125.2 1026 . 121.3 1203 ©122.3  11%.8

2-Methy ©[135.7] 1004 (120.0) (119.9) C 21 0.9 TaSLE T
_3-Methyl 122.7  [111.4] (M9.4) (19:6) 1223 - 1.7

4-Methy1 © 1282 100 {130.2] 200 122 1003 0 g

5-Methyl 125.0 1021 120.8  [128.8]  123.7 111.3 Sheeldiags

6-Methyl 124.3 102.3  (120.7) (121.9) [131.5] 111.6 o¥ Tndole

7-Methyl 124.8 103.0  (118.9) (120.3)  122.7 [120.9] ¥ M

S ' ' , ' - Derwaiivey

. 1,2-Dimethy] [138.1]  100.0 (120.0) (119.6)  120.7  109.2

2,3-Dimethyl . [131.4] [106.8] 116.4  110.3 121.1 ' 10.7

2,7-Dimethy] [135.1] 1010 N7.7  119.8 121.7  [119.9]

2,3,7-Trimethy1 [131.2] [106.3] 181 [127.8] 1225  110.2

' 2,5,7-Trimethy] - . 1005 7.0 [128.9]  123.2  [118.9]

8c» ppm from TMS A1l shift data, except for the 2,5,7-Trimethyl der1vat1ve (0 aM
cs
in CDC13) is that or1gxna11y reported.(£) and converted using 8, 2 192.8. Square
brackets indicate substituted carbons. Shifts given in parentheses indicate possib]e

assignment reversal.

Tanws z__'Methyl Substituent Effects in the Indole Ring Systema

G C3 ,cé‘ 1 jcs' RS ¢
2-Methyl 0.5] -2.2 Rk Y ! 41.2_ 0.9 4
Idethy] 2.5 [8.8] 4.9 07 0.0 0.1
d-tethyl 10 -l5 [6.9]' 02 0.1 25
" 5-Methyl ' -o;zv-l <0.5 -6.5 _"* [8.51 1.4 _" -0.5.
s-Méthy1‘v. -0.9 -0.3 (fd.s) (.6)  [9.2]  -0.2
' 7-Methy j? -oﬁ4,- 0.4 (-2.4) (0.0) 0.4, [9.1]

a - B : ) B 3 S
ppm-from indole. Square brackets indicate substituted carbons. Shifts in

parentheses. are tentative.
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DEPARTMENT .OF CHEMISTRY
THE UNIVERSITY’ |

" 'SOUTHAMPTON,

SO9 5NH

TEL. 0703-559122
- TELEX . 47661

R | | . ' 10th May, 1976

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

Texas TT843,
U.5.A,

.
: |
" Dear Barry, : ‘ ' L

) LACX is the title of a FORTRAN computer program, wrltten
by C. W. Haigh of University College of Wales at Swansea, for - -
the calculation and analysis of 1sotrop1c NMR spectra.
This program is more efficient for $§pin systems containing a
plane of symmetry than the various: versions of LAOCOON because
the basis functions take explicit account of this symmetry.
Almost .all the molecules which have been studied using NMR’
~ spectroscopy in liquid crystal solvents contain at least one
‘symmetry plare and we have therefore modified LACX to include
anisotropic direct coupling constants [deflned as in Mol. Phys.
15, 333 (1968)]. Iterative calculations are possible varying
shifts, J coupllngs and direct couplings. A1l the output
fac111t1es of the original program have been retained. 'These
include print out of the elgenvalues, partial - -differentials
of transition frequencies with respect to selected parameters
~and the energy levels associated w1th each transltlon. A plotting:
' optlon is also posslble. C

. Typlcal of the largest spln systems which we have ‘been ..
_1nvest1gat1ng are AA'BB'XX'YY! AA'BB'CC'DD' - ABB! CC'DD'E

Runnlng on an ICL 1906A computer, calculatlon of the proton .
spectrum of an AA'A"A"' -BB'B"B"' spin system requires sbout 80
seconds using LACX, an 1mprovement by a factor of 10 over LAOCHR.

',Llstlngs of the program and detalls of the data input are avail.n..
on request from John Lindon and eventually it is intended to include
this program in the library of NMR programs available for use with’

~ the 1906A computer at the Atlas Computer Laboratory of the Science

. Research Council. For obv1ous reasons the program has been named

CANCAN. o e
. : Best wishes, | __JTm .Emslg_ N a'n_-d’» ﬁ"\' WWJ
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@ DOWELL bivisioN oOF THE DOW CHEMICAL COMPANY
May 11, 1976 - | ' . * | ~ PO, BOX 21 . |

TULSA, OKLAHOMA 74102
AREA CODE 918 -582-0101

Dr. Bernard L. Shapiro
Department of Chemistry

Texas A&M University

College Station, Texas 77843

Dear Dr., Shapiro:
RE: Sample Preparation Technique for WaterQSoluble Polymers

We, at Dowell, received our first NMR spectrometer, a CFT-20,
'in December, and much of the time since then has been spent
becoming familiar with the operation of the instrument and
gaining some insight into utlllzatlon of the NMR technlque to
solve problems. :

We have obtained 13C spectra of several of our products,
including a number of water-soluble polymers. Since these
materials form gels at low concentrations, considerable
difficulty was encountered in preparing homogeneous samples
containing sufficient. amounts of polymer material to obtain

a spectrum in a reasonable period of time. We have found, ‘
however, that by using a high-speed blender to mix the polymer,
we can prepare a sample containing higher concentrations of

the material and can obtain a good.spectrum with considerable
savings in time. .

In acquiring a spectrum of high molecular weight ‘polyacrylamide,
for example, the maximum concentration obtainable by conventional
mixing is about 3%, and under our experimental conditions a good
spectrum could be produced in about 12-15 hours using this solu-.
tion. . By mixing the polymer for 15 seconds in a blender we pre-
pared a sample containing 25% polymer. Thé sample was not homo-
geneous, and was not even a uniform mixture; it contained many
air bubbles and was so viscous that considerable effort was
required to "stuff" the sample into the NMR tube. Nevertheless,
we acquired a good spectrum in 1-2 hours. ‘

Similar 1mprovements can be expected with other water-soluble
polymers. Short mixing times and slow speeds must be used in
preparlng the sample, however, to- prevent shearlng of the poly—
mer in the blender. :

Sincerely, .
David R. Bell : o o - . f,fnnnuﬂ
. ' _ v 3
8 FNE
np LAz
,*Dl_gw‘(r
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TUCSON, ARIZONA. 85721

COLLEGE OF LIBERAL ARTS

- DEPARTMENT OF CHEMISTRY . 5 .'Ma‘y 4, 1976

“Professor Bernard L. Shapiro

Department of Chemistry
Texas A & M University =
College Station Texas 77843

Dear Barry:

. THE DEPENDENCE OF VICINAL COUPLING CONSTANTS ON
IMPINGING MULTIPLE REAR LOBE (jMRL?fEFFECTS

Studies of conformational and subst1tuent dependencies of v1C1na113C 13¢c
coupling constants in the series of 1- substituted’ buty1 compounds and 11-
substituted 1-methy1adamantane compounds (carried out in collaboration

with Jim Marshall of North Texas State Un1vers1ty) show: that the values

in the butyl series are 1.2 to 1.4 Hz greater in magnitude than those for
the trans (180°) arrangement of the corresponding substituted methyladaman- -
tane. This was a surprising result-and it took a. fair amount of time and

_computation to show that the smaller values for the trans arrangements can

- be attributed to contributions of negat1ve sign associated with the inter- .

actions between the carbon hybrid rear 1obes Calculated. INDO-FPT results
for the trans arrangements of the carbon, atoms in the series butane, methy]—
cyclohexane and 1-methyladamantane are 4.27 Hz, 3.72 Hz, and 3.32 Hz,
respectively, and the monotonic decrease,1n these magn1tudes JUSt para11e1s
the increase (2, 3, and 4, respectively) in the number of impinging rear
lobes. The s1tuat1on for methylcyciohexane and methy]adamantane is

- depicted. in Figure 1. Not only are these results in agreement with the

available exper1menta1 data, their recogn1t1on removes several apparent
anomalies in previous studies of vicinal. 13c.13¢ coup11ng constants (1 -.3),
e.g., the apparent shift of the maximum vicinal '2C-'3C coupling constant ~
away- from the 180° va]ue in the series of 1abe1ed carboxy11c acids (1)

IMRL effects are expected to be quite genera], and wou]d be expected to 1ead to
more positive values of 23(*3c-13¢) and J(H H ) ‘Furthermore, a similar
trend is found in the series of vicinal '!°Sn-13C coupling constants in
1-norbornyltrimethylstannane; 2-adamanty]stannane and 1-adamantylstannane .
w1th coup11ng constants of 65.8 Hz, 60. 0 Hz, and 51.1 Hz, respect1ve1y (4)

(13 J. L. Marshall.and D. E. Miiller, J Am.. Chem Soc., 95, 8305 (1973) _
(2) D. Doddrell, I. Burf1tt J. B. Grutzner, and M. ‘Barf1_Td, 1b1d
1241 (1974).

(3) M. Barfield, I. Burf1tt anhd D. Doddre]l, 1b1d 97 2631 (1975) Note

that the exper1menta1 data for compounds 2 and 3 in Fab1e IV snou]d be.
.1nterchanged ‘

(4). D. Doddrell, I. Burfitt, W. K1tch1ng, M. Bu11p1tt C. Lee, R. J. syuii.
J. L. Considine, H. G. Kuivila, - and R. H Sarma, 1b1d 96,1640 UGy,

S1ncere1y, S
Mike Barfield .

-
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Figure 1




UNIVERSITY OF SOUTH FLORIDA

TAMPA - ST. PETEHSBURG . FOHT'MYEHS . SAHASOTA}

'DEPVARTMENT OF CHEMISTRY
TAMPA, FLORIDA 33620

813: 974-2144 o
SUNCOM: 374-2144 : S o . - ‘May 14, 1976. .

‘“Prof. B. L. Shapiro o
Department of Chemistry . _
Texas A&M University ’ % o : _
. College Station, TX 77843 S ' - -
. ) : | } -
MUCH ADO ABOUT NOTHING or A COMEDY OF ERRORS~--
The Temperature Dependence of Lanthanide-Induced Shifte

Dear Barry:

Considerable work has been done over the past few years on the
‘temperature dependence of Lanthanide-Induced Shifts (LIS). 1In particular,
there has arisen considerable disagreement as to whether LIS follow a
1/T, 1/T?, or some other, dependence. What is generally ignored is that
equilibrium constants also have a temperature dependence.

. Such a case is considered here. Let us first assume 1:1 complex
formation (LS complexes only). (This is' not unreasonable for bidentate
substrates such as B~diketones.) Then if we assume the associationm -
equilibrium constant, K, to.be 1000 £/mole at 300°K and assume the -
associatlion entropy to be AS = -10 e. u., we get AH = -7,11 kcal/mole
and are ready to investigate the temperature dependence of LIS

The observed LIS in such a. case is, glven by

8 - 82 - 4K2J>'s02?1‘}' A
: 2KS°

AS =

where N !
B = 1 +,(1v+ p)KSo !

and p 1s the relative moles of LSR to substrate. Finally, A is the "bound
shift" or the LIS to be expected upon 100% complexation of substrate.

In the attached table are given calculations based on an S_ value (substrate
_concentration) of ‘0.2M and a temperature range 200° K~400°KS

Even if it is assumed that the bound shift is a constant (= 1000
here) the changes in the LIS are considerable. In fact, they are
quite comparable to those actually observed. . Furthermore, it is easily
shown that the maximum temperature effects occur at p = 1,  This is a
concentration employed by many workers. - Curve fitting to these numbers
gives temperature dependences’ very much dependent upon the temperature
range and upon the particular p—~value employed In fact, conditions
can be set up to give "good agreement” with almost any hypothesis -
1maginable P '

THE UNIVERSITY OF SOUTH FLOHIDA IS AN AFFIRMATIVE ACTION EQUAL OPPORTUNITY |NSTITUTIQN
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Thus, it is obvious that, if one is to attach any significance to the
temperature variation of LIS,one should study the bound shift, A. Thisg
is the only property which ig independent of concentration and thus the
only parameter to which meaningful interpretations of LIS temperature
dependence can be attached. Also, since in the usual case, both LS and Ls,
complexes are present, the situation is even more complicated than the
simple study given here. In this latter situation, it is necessary to.
determine two bound shifts in order to have parameters amenable to valid
- physical interpretation. :

Either the intrinsic changes in LIS with temperature are very small
(since a constant bound shift can still account for a great deal) or
a rather large number of invalid interpretations have been made. Hence,
a bi- Shakespearean t1tle. '

Sincerely yours,

Milton D. Johmston, Jr.
Assistant Professor of Chemistry

Table: Variation in LIS as a function of temperature and LSR concentratzon
(5, = 0.2M; A = 1000)

T(°K) K(&/mole)  A8(p =0.5) AS(p =1.0) As(p =1.5)

- 200 391513 500.0 996.4 ' 1000 0
"+ 225 53518 499.9 990.4 - 999.8
250 10892 499.5 978.8 999.1
275 - 2961 498.3 959.7 .. 996.7
300 1000 495.1 ~931.8 990.3
325 399.1 488.1 894,2 976.6
350 181.6 475.1 847.3 952.1
375 : 91.81 454.6 792.3 B 914.9

400 50.54 426.4 +.731.1 _ 865.2
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Before you order - A
a Fourier transform accessory .
for YQur nmr specttometef |
YOU should consult |
Transform Technology Inc.

" The- ‘name is new
but the personnel have
many years experience
in the spectroscopy field.
Write or call collect
to discuss your requirements.

7

TRANSFORM TECHNOLOGY INC.

We ran this ad in mid-1972 when six of us
- formed Transform Technology Incorporated
with the help of Nicolet Instrument Corpora-
tion. Now, less than four years later we have
over three dozen employees and are now a
Nicolet operating division, known as Nicolet
Technology Corporation. '

What has happened since our first ad? Well, we
don’t mind tooting our horn by pointing out that
- NTC has bécome established as a leader in the
development of FT NMR equipment. We have

developed, produced and installed scores of FT

accessories for use on instruments such as the
XL-100, HR-220, T-60, R-12 and R-32. In fact,
for over a year we have been the leader in U.S.
sales of FT data systems. Now we're working on
becoming the leader in overseas sales as well:

Why the success story? We feel it’s because
we're responsive to customers’ needs. Being a
relatively small group of dedicated souls we can
move quickly in the development of equipment
‘which utilizes the latest techniques.

Remember
ﬂns ad?

Consider some of our ﬁrsts” in commercial
equlpment ‘

FIRST to employ a smgle sideband crystal flter
for 1mproved signal-to-noise ratio,

FIRST to provide phase. shifted rf pulses for

high resolution T, studies,

FIRST to use Qua&rature Phase Detection'

FIRST to provide plots of relaxation recovery'
curves with data points, and :

FIRST to develop a complete software. package
Wthh includes provision for five methods of -
measuring T, Values and three methods for T, .
-values

You can be sure that we are actively working on .
new ‘firsts.” For example, we’ll be demonstrat-.

ing a complete Fourier Transform Mass Spectro-
meter very soon. To repeat the closmg statement
from lour original ad—write or call collect to dis-

. cuss your requirements. Maybe we can work

together to add another “first.”

U NICOLET-
= TECHNOLOGY
CORPORATION

145 East Dana Street

Mountain View, California 94041
Phone:  415/969-2076 .

(formerly Transform Technology Inc.)

C )



213-15

Raﬁsey shielding'theory applied to the !'3C shift parameters in the alkanes

by Joan Masen, Department of Chemistry, The Open University.
Milton Keynes, MK7 6AA. Great Britain,

Grant and Paul1 bave shown that '3C shifts in alkanes can be predicted from

a set of empirical pafameters (a-G). Thesé are given (as §k) in the Table

so as to represent increments in the shielding (i.e. positive upfield) of an
alkane carbon for substitution of «, F, ¥s.. hydrogen by alkyl carbon. The

fall-off of these parameters with distance from the resonant nucleus is un-

expected, for anm F g is opposlte in 51gn to the others. and ¢ and € are not
negligible, i.,e, the long—range contributions are much larger than those

calculated by the dipole approximation from nelghbourlng bond anlsotr0p1es}

Grant and Paul gave further additive parameters for chain branching, but

these are unnecessary if an'atom-plus-ligand local term which we.now call

odAL is used as diamagnetic correction of the observed shifts,?2 With.the
resonant nucleus (A) as‘gauge origin. odAL is summgd over the-atom A and its
a—-substituents (L for ligand) according to Flygare's equation.’® Subtraction

of odAL from the_éhielding o (obtained by referring the chemical shift § to

an absolute scale) gives an atom-plus-ligand paramagnetic term opAL which

shows better ‘chemical' correlations, such as additivity of substituent effects,
or periodic variation with atomic.npumber of the ligand; than the Saika-Slichter

(atomic) local term oPA, or the shift 0.

We now extend this argument to cover alll(a, F; Byeo) substitution by alkyl
carbon., The Flygare equation3 gives the moiecular'(RamSey)'diamagnetic term

as od(A) = od(free atom) + e2 X Z_k',"where Z, is the atomic number, r
‘ 3me?2 T r
=k

the distance from the nucleus A of the kth nucleus, k runs over all nuclei in

k

the molecule except A. and free atom terms are taken from ref. 4, Thus the
substituent contrlbutlons ays pd’ d"' to o (A) are additive, and so then

" must be the correSpondlng paramagnetlc contrlbutions (a ’ pp 3;,..) by
-difference from the observed shielding parameters. Therefpre_the Ramsey
(molecular) terms5 for the '3C nucleus A are given by - o(a) = (A) + o (A)

where od(A) =-od(CH4) + Zj) (the Dk being the diamagnetic parameters a 99¢¢)
K

and. o (4) = ¢ (CH4) + Xg _ (the P, being the paramagnetic parameters «_,..).
P P Pk k P

We thus exteﬁd Grant's parameterisation o(A).-= o(CH;) + j[g# by setting
. » k
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S (obs.) = Dk(calc.) + P (i.e, &= g+ ap,' and s1m11ar1y), calculating.l
the D by Flygare's equatlon. and obta1n1ng the P by difference from the
observed increment in sh1e1d1ng."o(gﬂ‘) is obtalned by referring the
chemical shift to an absolute scale basedfon Ramsey's measurementS od.the
_ spin-rotation constent for '3C0, and the '3C0 chemical sh1ft. with o,
calculated as before,? 1
The contribution of the replaced hydrogen is important in the der1vatlon '
of the substituent parameters; thus oy 1s the difference between the diaf>’
magnetic contribution of a~CH; (50,0 p, p.m.) and that of o-H (8,6 p.p.m.),
and so on, leferent parameters are obta1ned for rings because of the
hydrogens lost w1th ring closure and the effects of conformation, 80 we
restrict ourselves to acyc11c alkanes. The ¥, &, and € parameters depend on
conformation, and¥_, = ) m? and € are the mean values for liquids at 27 °C.
The welghtlng of the antl (a) and gauche (g-) states given in the Table, and
used to calculate the diamagnetic terms, was obtained from Flory's stat1st1c-
" al mechanical studies of n-alkanes,8.as -were the molecular dimensions, -
The Figure is a plot of_the parameters §k” Dk’ and Bk against the distance r
of the substituent carbon from the resonant'nuéleus. Dk falls off smoothly
as (r~'), and so. too does P, beyond the S-substituent at which the ‘two
shielding contributions become equal and;opposite. The Figure thus illust—
rates the cancellation of long-range shidlding contributions in large mole-
cules which forms the basis of local—terufapproximations, andvshows the obs--
_erved variation of the neighbouring contributions (e-€) as arls1ng fron the

dlfference in fall-off of the dlamagnetlc and paramagnet1c parts.

That the fall-off of the Bk is not smooth. probably arises from the dlfferb

ences in orientationpof the successive suhstltuent groups. Although the dlpole

approximation for neighbouring contrihut%ons to 'other-nuclew’ shleldlng gives

smaller values than those observed, the angular dependence seems to be relevant

to the 1rregu1ar1t1es in the Pk curve, since the geometric factor (1- 3co526)
becomes’ p051t1ve for 6 > 54 7°, as for K 8 +, er 8agtv The Table shows
that 3& increases by 5.6 p. p.m. as the substltuent moves closer from anti to
'gauche, but ¥ for rigid molecules9 1ncreases by 6.4 p.p.m,, i.e. the paramagnet—
ie parameter has become sllghtly less negatlve. When, therefore. sector rules
. can be developed for long-range sh1e1d1ng,'° we may find that regions of

higher shielding for e.g., gauche conformation;of the substituents account for

 the deviation of ¥, § , and € from the jsmooth curve that can be drawh through

()
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the other gk.v'Taking the molecule as a whole we should perhaps expect a

numerically smaller op (though.a_larger od) for the more 6ompact coniofmers.

Table Substituent parameters for '3C shieldiqgﬁin the .acyelic alkanes

3
.
]
L
3

Substituent g/pm S / ePolly - D / .p.m. P /i ePollly
(weighting) . ?oba. galc. d1fference)
@ 153 9.1 41,4 ~50.5
p 254 -9.4 27.3 -36.7
¥, (40%o) 311 , 6.4 23,6 -17,2
v, | 357 . 2.5 20,2 -17.7
¥, (60°/0) 390 0,0 18,0 . =18,0
stg,ua /o) 39 : T
S gi (28° /o) S
(28 /o) 450 16,8
Sm 455 -0.4 16,1 ~16.5
5., (32°/o) 507 | 14,3
€n 555 =0,2 12,5 -12,7
vl

'3C Shielding Parameters

3 Resultant /O\\r\ O
0 I:m uo Uﬁé N V’L . ! r g
— 400, 500 too Y/pm

-
——
e

——
——
-

\V

D.M. Grant and E, G, Paul, JACS 1964, 86. 2984,

Joan Mason, JCS fA) 1971, 1038,

W.H, Flygare and J, Goodisman, JCP 1968, é&. 3122,

G, Malli and C. Froese. Int. J. Quantum Chem, 1967, ls. 95.

N.F. Ramsey, Phys, Rev, 1950. [8. 699,

1, Ozier. L,M. Crapo. and N.F, Ramsey. JCP 1968, 49. 2314,

R. Ettinger. P, Blume. A, Patterson. and P,C, Lauterbur. JCP 1960. 33. 1597.
‘A, Abe. R,L, Jernigan, and P.J. Flory. JACS 1966, 88. 631,

D.K. Dalling and D.M. Grant. JACS 1972, 94. 5318.

A.D. Buckinghem and P.J. Stiles, Mol, Phys, 1972. 24, 99.
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DEPARTMENT OF PHYSICS , " WHCTHTYT KMBEPHETMKM

INSTITUTE OF CYBERNETICS ACADEMY - | AH 3CTOHCKOH CCP -

OF SCIENCES OF THE ESTONIAN SSR

CEKTOP ®MU3UKU

|
Lenml puiestee 10, Talllnn 200001, USSR - . }CCCP 200 001 Tannun, Gynusap JNenuna, 10
) - \

Tel. 40 640, 605 729, 605 745, 605759 .

Ten. 40 640, 605729, 605 745, 605 759

' prof. Bernard L.Shapiro -
Department of Chemistry o

Texas A & M University |
College Station : ' ‘
Texas 77843

Uusa

)

_Dear Professor Shaplro,

'ngh resolution 13C NMR in SOlldS with polarlzatlon :

transfer, decoupllng and maglc‘angle spinning

The combination of spin decoupllng and polarlzation”
transfer with rapid magic—angle sample Splnnlng, as -
first proposed by Waugh and Haeberlen, is a very promis-
ing new technlque for the study of the NMR spectra of
rare nuclei in solids. Schaefer and Stejskal were the
first to show the practlcablllty of this approach and
now we can -do it too, not just ‘with.some spec1ally ma-
chined pieces of plactics, but [with anything, in- -

. cluding solutions of the same polymer (1f soluble).

The rotation frequencies go up to 4 kHz in a 25 kHz
decoupling - polarization transfer field. Polarization -
transfer to the non -protonated carbons is very effi-
cient and is not much suppressed by rapid rotation at
the magic angle. The 65 Hz resolution achieved can
certainly be improved, because the low-field line’
measured actually consists of three resonances at 153.1;
150.4 and 149.5 ppm and the decoupllng field used takes

"only a fractlon of the total rf  power avallable.

Wlth all good w1shes,

|

Yours s1ncerely

_:' M .Al'la- ".

‘)



~ yH{=25kHz
(.l)r_:-o

YHi=25kHz ‘_\

 wyam=bkHz 10% sol.C,H,CL,

N




213-20

NORTHWESTERN  UNIVERSITY
_ EVANSTON, ILLINOIS 60201 '

DEPARTMENT OF CHEMISTRY . /_.. S ._ o | ‘May 17, 1976 .

of silyl hydrides:

Professor Bernard L. Shapiro | o - -

Department of Chemistry

Texas A & M University
College Station, Texas 77843

Dear Barry: »
Two recent reports claim the production of silicenium

(R Sit) ions, which would comprise the first silicon analogues in -
solution of the carbenium ion (R;C*).1:? We have used these

~ authors' method of hydride abstraction (RySiH + (C¢H;);C*T=CIO, .

"R, Sit"ClO, " + (C¢H;); C-H), to examine a number

4 .
(CeHz);8iH  (CyH;),CH,SiH (Cq Hy), SiH,
(CH,)SiCHSH - L(CHy)ySil SiH

On the basis of four lines of evidence, we conclude that silicenium -
ions are not formed in any of the systems studied to date by this method.

1. All of the systems, including the dihydride, react with tri-
_phenylmethyl perchlorate to give isolable triphenylmethane
and a silicon species (the "intermediate') that on reduction
with NaBD; ("R4Sit~ClO, " + NaBD, R4 Si~D) gives
-~ back R4Si-D (hydride replaced by deuteride). The triphenyl,
- diphenylmethyl, and diphenyl systems are known by many
other tests not to give silicenium ions, so that the reportst:?
of replacement of Si-H by Si-D via this two-step procedure do
not prove that the intermediate is Ry Si*. What other possibilities

are there? _

2. The methyl resonance of diphenylmethylsilane moves down-
- field only 0.4 ppm on‘reactioq_‘ with triphenylmethyl perchlorate
(CH4(Cg H;),SiH + (CgHjy)s CT~ClO; _
In fact %he nmr spectrum o¥ the "intermediate'' can be obtained. .
at room temperature with considerable ease. The small size of
the shift is not consistent with'a methyl group adjacent to an
electron deficient center. - - ! S . .

"CHj, (Cq H; ), Sit~C1O, ™).

)
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3. The above nmr shifts were observed with both CH,Cl, and
1/1 CH3CN/1,4-dioxane as solvent. Had ionic species been
1nv01ved the nmr shifts in the two solvents should have been
quite different. A

4, The same solutions that gave the above nmr data were found to
be entirely nonconducting. Only when excess triphenylmethyl.
perchlorate was present did the solutions exhibit a measurable
conductance.

On the basis of the chemical, nmr, and conductance results,
we. conclude that hydride abstraction on a silane produces a covalent

material, RySi-O-ClO;, or possibly an undissociated t1ght ion pair.
We find no ev1dence for tr1va1ent silicon cations.

Sincerely ,A
J O-Seph B. Lambert 'Hsiang-ningSun

1. J. Y. Corey, J. Am. Chem. Soc., 97, 3237 (1975).

2. J. Y. Corey, D. Gust, andK Mislow, J. Organomet. Chem.,
101, C7 (1975).

Title; There still are no silicenium ions in solution.



213-22

"THE UNIVERSITY OF GEORGIA
Department of Chemistry - 404-542-2626 | |

ATHENS, GEORGIA 30602 . : |

May 17, 1976

Professor B. L. Shapiro o ]
* Department of Chemistry ‘

Texas A and M University . .

College Station, Texas 77843

Title: Dimerization and Restricted Rotation in Nitrosobenzenes

Dear Barry:

During the past year we have been investigating the temperature dependence of the B
spectra of para-substituted nitrosobenzenes. Three rate processes are detectable, depending on’

~ the substituent: (a) tautomerization, X = OH; (b) dimerization, X =H, ClI, CHj; and (c) restricted

rotation about the C-N bond, X = =N(CH;),, NH2, OCH,;, CH;, H, and CI. Although some of
these compounds have been examined previously by 'H NMR! and ]3C NMRZ, the dlmerlza’rlon has
not been treated previously. Equilibrium constants for the dimerization processes at 25°C are .
H=3.73x 10" 3 Cl=1.05x 1075, and CHy = 4.62 x 10 ~2, Activation energies for the barrier to
ratation correlqte well wn'h the ¢ + value of the subshfuenf E : '

In another BC investigation with Lou Allinger, we have been studying the rotation of
the phenyl ring in[n] paracyclophanes. With the n = 12 alcohol, the coalescence temperature
is ~ 95°C. We have not been able to detect any rota’non with the n = ]0 alcohol. At present,
we are examining the n=11 and 13 alcohols. : 5

Sincerely yours,
' |

4k

Richard H. Cox

Assci)(:i,afe Professor

RHC: m|d

1. I. C. Calder and P. J. Garratt, Tetrqhedron, 25‘ 4023 (1969). o
2. Y. K. Grishin, N. M. Sergeyen, O A. Subbotin dnd Y. A. Ustynyuk, ‘Mol . Phys., 25,
297 (1973). : S SR '. : : :

- An Eaual Opportunity/ Affirmative Action Employer

)
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OTTAWA, CANADA

K1S586 - : ' ' May 18, 1976.

Professor B.L. Shapiro
Dept. of Chemistry
Texas A & M University

T v College Station, Texas
DEPARTMENT O.F CHEMISTR U .S .A X 77843

Title: "13C-31P Couplings In Cyclic Hydroxy Phosphonates™

Dear Barry,

_ In response to your pink. Tetter here are some
preliminary results re vicinal C-P couplings in Carbocyclic
hydroxy phosphonates obtained by Fred Morin in the course
of his fourth year honours project.

W

10 . | 4 6.5
Ho (CH') 5 13.0
o /C : & /a-) ; 1.2

W \\J 10.

- 8 8.8

(Ol,o)zp, _ 11 6.7
- 12 5.7

For the‘5-membered ring we interpret the results in terms of the

considerable preference for the envelope conformation in which

the P(0) (0CH3)» group&js equatorial.
D

Blo cHg)

The 6-membered rgng system shows a temperature invariant 13C-
spectrum to -120° indicative of a high preference of the P(O)(OCH3)2
function for -the equatorial position.

Variable temperature studies on the larger ring compounds
are in progress as well as the synthesis of the simpler phosphonates
which will permit an assessment of the influence of the OH group
- on the. observed J's. In compounds of fixed geometry such a
perturbation is substantial, especially when the OH is trans -coplanar

to a terminus of the_coup]ing'path(l). Best regards.

1. Buchanan & Benezra. Can. J.
Chem. 54 231(1976).

Sincerely,

%‘Zanan,

Associate Professor.
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EIdg'Technls'chle Hocl:hschulell S . 8049 Zirich, May 17, 1976 KW/as
Ziirich- Honggerberg ' . Co '

Institut fir Molekularbio{og(e und Biophy5|k C |

CH-8049 Zilrich : ' o ‘ - .
Prof. Dr. K. Wilthrich ' ‘ ' “ '
Tel. (01) 57 57 70 . ) . : o o
' o ‘Prof, B.L. Shapiro

' Department of Chemistry
! Texas A and M University

' College Statlon/Texas 77843
usa

Dear Barry: \

Some recent pH titration studles‘of proteins by lH NMR at 360 MHz
made us aware that the internal reference TSP (2,2,3,3~tetradeutero-:
—3—(Trlmethy151lyl)—proplonlc ac1d—sod1um salt) shows itself a readi-
ly measurable pH dependence. ThlS was further 1nvest1gated in a DO
solution containing TSP, acetone and dioxane. It is readily apparent
from Elg. 1, where the chemical shifts of HDO,  dioxane and TSP are
plotted vs. that of acetone, thaﬁ dioxane is as pH-indeperndent as
acetone, HDO .shows some pH-dependence, and TSP shows a long-range
:»(across six bonds) manlfestatloﬂ of the carboxyl tltratlon (pK from
'least—squares fit: 5,00; pK of proplonlc ‘acid: 4, 87). In contrast; .
a similar study of a DO s6lution contalnlng acetone, dioxane and
DSS (3—Tr1methy151lyl—propane sulfonic acid, sodlum salt) showed that
the méthyl resonance of DSS is. essentlally 1ndependent of pH (Fig. 1).
These observations suggest that’ while DSS and the inert compounds ace-
- tone and dloxane are good references for studies of pH—dependent che-
mical shifts, the water soluble reference TSP should be- used w1th ‘great
‘care for such investigations.

. sincerely youts,

Antonio de Marco

P. s Please credlt this contrlbutlon to the subscrlptlon of Prof.
‘Withrich. '
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PPM .
FROM ¥
ACETONE %
. ] ¥*
2:577 4 % .
S NATER
y ** .
2.563 | %
) . **
S ]
* *.*
4 .
N
] 2 3 4 5 B 7 8 g 1B |
- PH
Fig. 1 ‘Plots of the chemical Shifts from acetone for HDO (*),'dioxane‘(+),
.D8S (o) and TSP (e) vs. pH at 25°. The data were obtained at 360 MHz

in dilute D,O solutions of acetoneg'dibxane and DSS, and acetone, dio-
xane and TSP, respectively. :
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BBHFAPCKA
AKAHEMHHIH\HAYKHTE

MHCTUTYT 1O OPTAHMYHA XMMHUSA

BULGARIAN
" ACADEMY OF SCIENCES

INSTITUTE OF ORGANIC CHEMISTRY
' 1113, Sofia, Bulgaria

PrefeseerLBernard L. Shapiro |
Department of Chemistry j
Texas A & M University ' }

callege Station, Texas 77843,‘USA

A POSSIBLE,APPROACH FOR CONFORHATIONAL ANAL!SIS USING LIS

Dear Pnofessor Shapiro, _ 2
. In collaboration with Dr' 'John Ladd from Salford University
~we have studied the conformational distribution about the

'02-03 bond for 3-pheny1butyric acid (1) and 1ts methyl ester (_)

~ GOOR N . coon . cooMe  CcoOMe

\ Pm  Ne |,
X h . I
1(R=H), 2 QR = Me)

Computer any;lysis of the proton 3pectrum gave JAC > JAB and

. hence the populations are pp > Prye ‘The assignment of the
geminal prntons B and c was achieved by stereoselectivc
deuteration . ' ﬁ _ 4 . |
_ We tried to obtain seme iddependent cohformatiOnal .
,evidenoe also by LIS studies, The only proton groups whose
induced shifts are 1ike1y to depend upon,the confor-er ratio,

-AI/II are Me amd Ph, Since of courae their induced shift values
cannot be: compared directly as has been -done in other casenz
we thowg,h.t that the use of the Me. eeteu of isova.lerie (ﬂ) _

. and 3,3~ diphenylprepienic (h) acid as ﬂodels might be helpful.

The Eu(fod) -induced shifte G for the. ‘three eeters are
.given on' the. Table (0.4 M in CD013; extrapolated te 1:1 molar
.ratio) “The - close values of Gly o and Gy is an indication

~»that.the;nolecular gepmetry:and complexe fon constants for alu
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three: compounds are very simdlar. Then, ﬂpn‘pi;>pII, G for

2 should he,laiger than for'z, and Go-Ph fpp 2 should\i§32mallen
than for 4, which is indeed the case, If.p1<.pII, the opposite

~would ke true,. Inxorder to minimize the effects due to differences
in geometry and complexation constants as well as to experimental

.errors, the use of LIS ratios given in.the last fwo columns. of

the Table might be preferable,

. G G o
' . . o CH,C o-Ph
Com‘pou.nd GCH30 . GCHz‘ GCH GCHBC Gp-’-Ph G’m,p-Ph G A 3 5 .
» 2 CHBO CH30

10.6 10,9 9.6  4.3_ .3.0 0.7 0.406 0,283
10.3 10,9 8,8 b1 - - 0,398 -

I+ ko

At present we are testing this very approximate approach on
othén'compoﬁnds as well as by computations based om the Roh@rtson -

McConnell eqﬁation.
Sincerely youms,

Stefo

Stefan'L..Spassov

1, S.L.Spéssov, A,S.Orahovats, S,M,Mishev and J,Schraml,
- Tetrahedron 30, 365 (1974). ,
2. G,E.Wright, Tetrahedron Lett, 1097 (1973).
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THE EPPLEY INSTITUTE

, , fbh )
RESEARCH IN CANCER

(y

May 18, 1976 SN

Professor B.L. Shapiro .= C _ ,
Department of Chemistry b ' o :

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

Dear Professor Shapiro.,

_Title' ?gtection of an Intramolecular Acetal Formation’ by

C NMR.
\ .
A metabolite of N-nitroso-bis(2-oxopropyl)amine (BOP)
a potent pancreatic carcinogen in the Syrian golden hamster (1)
has been isolated and identified as N-nitroso-2- ~hydroxypropyl-
2-oxopropylamine (HPOP) (2). The cmr spectrum of this compound

1s shown in Chart A. Treatment of;HPOP'with acidic methanol

yielded a single product whose cmr spectrum is shown in Chart B.
This spectrum is consistent with the cyclic acetal structure. (Ib).
The C.,, resonance at 97.45 ppm is similar to those of the acetal
resonances of glucose and other pyranoses (3). The assignments
of the other resonances are based on- the noise decoupled and

off resonance decoupled cmr spectra of trans-2,6-dimethyl-4-
nitrosomorpholine. The double resonance for each carbon is a

' general characteristic of the cmr spectra of nitrosamines and

is attributable to distinct syn- and anti-conformations of the

‘nitroso group as the result of restricted rotation about the

N-N ‘bond.

The’ spectrum of HPOP (Chart A) is consistent with an equil-
ibrium mixture of the acyclic and cyclic structures (Figure I).
The most striking feature of the cmr spectrum is the presence of -
both- the carbonyl (203.8 and  200. 90 ppm) and acetal (94.82 and
94.63 ppm) resonances. .The other resonances have been assigned
via comparison with the acetal, BOP and N-nitroso-bis(Z—hydroxy-

- propyl)amine. Full details of th;s -study will be published
shortly. , : . o

CHy OR o _‘adg.o

Nlew o \// o

. \ // _—> ROV: \N.“-‘-N/
c—ch, N

Ch,. 9 ) | CH3_\H

IﬂFigureI:- Ia’, R‘=H" . . Ila, R=H.

R Unlverslty of-Nebraska Mndical Center 42nd and Dewey Avenuse, Omaha Nebraska 68105
i .
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1P. Pour, et al., Cancer Letters 1, 3 (1975).

'ZR.,Gingell! et al., J. Natl. Cancer Institute, in press.

3

L.F. Johnson and W.C. Jénkowski, "Carbonvl3 NMR Spectra",
Wiley Interscience, New York, NY (1972)..

Sincerely,
”/’;(AQJQQJ&U<3 | 5 4('

L. Wallcave ‘ - R
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WAYNE STATE UNIVERSITY '

) COLLEGE OF LIBERAL ARTS & . DETROIT, MICHIGAN 48202

blhAntn!NT oF enzms'rn\.r

" May 20, 1976
Professor B. L, Shapiro
Department of Chemistry

‘Texas A & M University
College Statlon, Texas 77843

Dear Profes sor Sha.plro :

Su.l.fenamldes, ‘Lithium Acety‘la.cetona.teJ Postdoctoral Opemng
\

A number of- years ago, we dlscovered that n1trobenzene sulfenamldes
‘exhibit large barriers to torsion about the N-S formal single bond The
' first three entries in the table 111ustrate the increase in the barrler as
the number of nitro groups is increased, We have now succeeded in
prepa.r1ng the fourth compou.nd in the senes. We had hoped that the
/CHCH 6 5 o R=- AGC#'(kcal/mdl) .

. C,H 18,0
\SO -@-CH - 65 .
OZ_N R

o %
- OZN.—@'— © 13,8

NOZ :

barner would be hlgh enough to perrmt isolation of torsmnal d1astereomers.
v Surpr1s1ng1y', the introduction of the third nitro group removes the’ electronic
~ effect of the first.two, We ‘suppose t‘hat a 51gn1f1ca,nt change in conformation

has occured which effectwely- deconjugates the aromatic ring. ‘Further work
 is underway to elucidate this striking phenomenon. : '

()
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May 20 1976 ’ o

‘ The equilibria between E,Z and Z, Z configurations of acetyl ac-e’cena’ce'
(AcAc),as determined by low.temperature nmr spectroscopy, can provide

valuable information about interactions of these anions with metals (J, C. S.
Chem, Comm,, 1976, 165), Measurement of the spectra of Na AcAc in meth-
anol in the presence of added lithium perchlorate indicates that small
amounts of added lithium lead to the formation of a very stable 2:1 complex
Li (AcAc)Z which we suppose has a tetrahedral arrangement at lithium,

S '\

We found no evidence for a 1:2 complex Li_ AcAc which has been proposed to
exist in acetonitrile (Hiller et, al., J. Inorg, Nucl, Chem,, 31, 765 (1969),
eve:. when up to 2,5 equivalents of lithium have been added to a methanol
solution,

There will be an opening for a post-doctoral research associate in our
group, Some experience with B3¢ spectroscopy, while not necessary, would
be desirable since we will acquire an additional Fourier transform spectro-
meter with probes for 13C 1H and 19F w1th1n the next few months, Wayne -
State University is an equal opportunity employer and applications from
women and minorities are especially encouraged, Those interested should

. send a resume and pub;.1cqt10ns list and should - arrange for three letters of -
recommendatlon. ' :

Smcerely yours, :

Morton Raban . . . 7
- Professor of Chemistry: Research Associate

A./cf
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varian/611 hansen way/palo alto/california 94303/u.s.a./415 /493 - 4000

May 26, 1976

Dr. B. L. Shapiro ‘ -
Department of Chemistry

~Texas A&M University _ . !
College Station, Texas 77843

'Dear_Barry:

Selective -Spin-Locking Experiments
The use of a modulated sequence of non- se1ept1ve pulses for the selective
irradiation of resonance lines has proved valuable for the measurement of .

- Qverhauser enhancements and longitudinal relaxation times in homonuclear spin
systems (1, 2). An important feature of this, or any other, modulation technique
is that the phase of the effective rf field is proportional to the phase of the
modulation. A selective sp1n locking sequence can therefore be generated by
us1ng a modulation pattern’containing a 900 phase shift. The modulation pattern
is stored in a computer and the length of the sequence before the 900 phase shift
is chosen to produce a 900 rotation of the magnetization of the sp1ns of interest,
while the pulse sequence following the phase shift provides the spin-locking field.

 Relaxation during the sequence may be monitored by Fourier transforming the free -

_1nduct1on signals f0110w1ng sequences of d1fferent lengths. . :

An example of the techn1que applied to the measurement of the transverse’ : K
relaxation of the protons in 1, 1, 2-trichloroethane is shown in the f1gure

An effective rf field of 25 Hz was used, applied only to the triplet in (a)

and only to the doublet in (b). The measured relaxation times for-these two

groups were 16.0 seconds and 9.2 seconds respectively. In (c) a 25 Hz spin-locking
field was applied to each group simultaneously. Here the doublet is inverted
because the complete modulation pattern at its frequency was inverted relative

to that for the triplet. The measured relaxation times were 9.8 seconds: for the
doublet and the outer lines of the triplet wh11e the central 1ine of the triplet was
characterized by a doub]e exponential with time constants of 9.8 and 16.0 seconds.
Thus ‘there is averaging-of the relaxation times among transitions hav1ng similar
symmetry, Just as in a. non- se]ect1ve sp1n 1ock1ng experiment (3).

The method seems to provide a useful a1ternat1ve to non-selective Carr—Purce]]
experiments which are complicated by the modulation of the echoes in homonuclear
coupled systems. A different kind of modulation can still occur in the selective
spin-Tocking experiments. In the spectrum /(c), the two groups of spins have -the
same "spin temperature" in their respective rotating frames. If they are prepared
with different spin temperatures,.which can be done easily, there is an oscillatory
trans?e; of energy between the two groups of sp1ns as described by Hartmann and
Hahn (4

Yours sincerely,

?

R.Freeman, H.D.W. Hiil, B.L. Tomlinson and .L.D. Hall, dJ. Chem Phys 61, 4466 (1974}
- H.D.W. Hill, TAMUNMR 191 55;.L.D. Hall .and H.D.W. H111 JACS, 98, 1269 (1975) .
R.L. Vold and R.R. VoTd, dJ. Chem Phys 61, 2525 (1974)

S. R Hartmann and E L. Hahn, Phys Rev 128, 2042 (1962)
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POLITECNICO DI MILANO
ISTITUTO DI CHIMICA

20188 MILANO (tALIA) - P.ZA LEONARDO DA VINCI, 32

TELEFONO 282,109 - 292.110 R i -

. Milano, May 20th,.1976

Errata corrige for the TAMU NMR Newsletter by R. Mondelli, No. 212 (May '76)

J— effects ‘
v-1w ' vI-1v V-1 . VI-IV
8%, + 2.7 *37 g HT5 0 +35
_ _ & - effects
m-1 . V-1V VI-IV
44 ¢ * 1.5 42,9 | +2.3
‘08013 : , S

: ! . .
I apologize and thank you very much
L o

foras

Mondelli :

”

ry











