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Professor B.L. Shapiro

Department of Chemistry i
Texas A & M University - -{

College Statlon, Texa$s 77843
U. S. A.

- TITLE: Cholesteryl Esters and Membrane Permeab1l1ty A 3lp LIS Study.

Dear Barry: ' . ":
The addition of paramagnetic P37t to preformed phospholipid vesi-

cles results in a downfleld shift for the outside phosphorus nuclei, while
the phosphorus nuclei on the inside of the closed vesicles remain un-

_affected. The permeability of model membrane systems with incorporated
Vitamin E, phytol, phytanic acid, and palmltlc acid to Pr3t has been
studied by observing the’ rate of d1sappearance of the inside: phosphorus
resonance (1) after a suggestlon by Bystrov (2)

We have recently Ltudied the effect of cholesteryl palmitate on - \f/
the permeability of egg lec1th1n bllayers using LIS 3lp NMR. It was found
that the incorporation of 5 mole % cholesteryl palm1tate increases the =
permeability of phosphollpld bilayers by approximately 13 times. - In addi- -
tion, these mixed vesicles| are instantaneously permeable to EDTA. This

. is in direct contrast to pure egg lecithin ves1cles which are relatively
impermeable to this complexlng agent. . : . :

In the accompany1ng figure, the upper trace represents the spec— .
trum of a 3 ml sample of the mixed vesicles immediately after the addition
of 150 u2 of 0.1 M Pr3+ The middle trace is of the same sample after
3044 minutes showing the progressive disappearance of the upfield "inside"

_resonance. The lower trace represents the spectrum immediately after the
addition of 300 uf of 0.1 M EDTA., EDTA complexes not only with the Pr 3+
on the outside ‘of the closed vesicles, but also is able to traverse the
membrane to complex with the "inside" Pr3t resulting 1n a single upfield’
peak. Subsequent add1t1on of a 500 uf aliquot of Pr again results in
two 31p resonances with the relative areas of these résonances identical
to that given by the upper- trace,'conferlng that this phenomenon is not

" due to ves1cle rupture.

. A complete d1scuss1on of our results w1ll form the bas1s of a
forthcoming publication. : :

'SiHCerely; L ' _ o
R.J. Cushley , : B.J. Forrest '

Associate Professor -
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1. R.J. Cushley and B.J. Forrest, Can. J. Chem., 55, 000 (1977)..

2. L.I. Barsukov, A.M. Parfen'eva, A.V..Victorov, Yu E. Shapiro, V.F.
Bystrov and L.D. Bergelson, Biofizika, 19, 456 (1974).

31p gpectrum of 10% w/v egg lecithin vesicles
containing 5 mole % cholesteryl palmitate
after addition of Pr3t. Time = 7 minutes.

Sample after 3044 minutes.

Sample immediately following EDTA addition.
Time = 3103 minutes after Pr3t addition. .

Ho —

12" ppm
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Tél. (40) 74.50.70
, Professor B.L. SHAPIRO
o TEXAS A. & M. UNIVERSITY s
‘ ' College Station Lo . ‘
TEXAS 77843 S -

-PSEUDO-DYNAMIC~15N SPECTROSCOPY _

Dear- Barry,A :
We have found that natural abundance 15N spectroscopy"may
- prov1de a good s1mp1e alternatlve to conventlonal DNMR methods - for evaluatlng the -

(1. _ A

act1vat10n energy Ea of C—N rotat10nal processes . ‘ : S S~

Prov1d1ng that s 1) - the o framework of the n1trogen atom of a
: ,N—C fragment remaing unmod1f1ed in the.series of compounds under investigation,
ii) - the excited state levels do not s1gn1f1cantly change, a good correlatlon

between the Ea’ and GISN values can.be computed.

For example, the conjugated N,-N—dimethyl'deri.vat"ives obey the
relationship; ' S : : o 4 o ,

. Ea(kcal—mole_l_) = 80 + 0.217 GI.SN(ppm/N'O;)..i

~ This correlatlon has beein applled to the predlctlon of Ea values
'1n compounds for which conventlonal DNMR . methods are unappllcable or dubious :
a) - fortuitons equi\.ralence- of diastereotopic 'nuclei (’,IH_, ' 13-0)’
b)) - C-N rotatlon masked by 1ntermolecu1ar processes '. - )
ey - Ver_y h1gh 6 25 kcal-mole ) or very low (<7 kcal—mole )‘acti.vation e_'nergies.'

I
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Thus, it is difficult to estimate the barrier of C-N rotation
in the adduet between (CH3)2N—C0—N(CH3)2.and SbCl. since an intermolecular

5
exchange of ligands precludes the measurement of barriers(z)'

5N spectroscopy gives the following results :
15N (adduct) -304.8 ppm/NOé and Ea = 13.9 kéal—mole—] (case b).

Very high Ea values may be anticipated for Mannich-type iminium sdlts

(CH3) N = CH2 . B—, but thesymmetryof the molecule prohibifs any DNMR study. We
have measured a Ea value of 46 3 kcal-mole ], which agrees with ab initio calcula-
.tlons( )

3)2N—CH=CH—CH3 is also

: 13
intetresting to con51der since no peak: separatlon occurs in the H or C spectrum

The case of.the simple enamlne (CH

down to 140 K, and since the barrier is expected to be very low. The nitrogen
chemical shift is -349.3 ppm/Nog and the corresponding activation energy

Ea'= 4.2 kcal—melefl (case c).

Finally, the problem of the rotational barrier in tetramethyl-
urea can be discussed. The two methyles of a (CH ).N group are isochronous in the
whole acce531b1e temperature range in both ]H and 3C spectroscopies. However the
ISN signal at -315.3 ppm/NO leads to a Ea value of 11.6 kcal mole 1. This beha-

viour suggests a fortuitous equivalence of the signals. (case a).

G.J. MARTIN | M.L. 'MARTIN
aﬁéﬁA }[2%;
1) G.J. MARTIN, J.P. GOUESNARD, J. DORIE, Cl. RABILLER and M.L. MARTIN

J. Amer. Chem..Soc. 1n.press

2) G. OLOFSSON, P. STILBS, T. DRAKENBERG and S. FORSEN
Tetrahedron 27, 4583 (1971) '

3) P.A. KOLLMAN, W.F. TRAGER, S. ROTHENBERG and J.E. WILLIAMS
~J. Amer. Chem. Soc. 95, 458 (1973).
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| TEXAS A&M UNIVERSITY
COLLEGE OF SCIENCE °

" COLLEGE STATION, TEXAS 77843

Cobmomne T - October 8, 1976

LﬁDr Bernard L. Shap1ro
Department "of Chemistry
Texas A&M University _
College Stat1on Texas 77843 -

'T1t1e- Concentrat1on Dependence of 13C Chem1ca1 Sh1fts of Methy] Cho]ate1n CDC13
Dear Barhy, ' | ' '

In our pre11m1nary 1nvest1gat1ons of bile sa]t systems, unusua]]y 1arge rate
" enhancements (up to 10 mi1lion-fold) have been exhibited for the reactions of a
. variety-of organic "substrates". Cansequently, we have initiated investigations of
- the properties of these bile sa]t systems and of the. interactions responsible for
~ the remarkable catalyses. ‘In order to elucidate the structure and nature of the
bile salt aggregate, we have begun a study of these systems using 13C nmr spectro-
" ‘scopy. - Experiments on methyl cholate (1) in CDC14 revealed that. the 13¢C chem1ca1
shifts of th1s compound were sensitive to its concentrat1on

. As the concentration of methyl cholate is increased the chemical shifts move upfield.
Additionally, plots.of chemical shifts versus ‘concentration for a number of carbons
show discontinuities in the vicinity of 0.3 M and indicate ‘that methyl cholate self-
associates forming b11ayered or reversed type aggregates. A typ1ca1 chemical shift
(the examp]e is:for C-21) versus. methy] cho]ate concentrat1on p1ot 1s g1ven in the
accompany1nq f1gure :



TN
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We have also carried out solubilization and interaction studies of "substrates"
(e.g., p-nitrophenyl sulfate, p-nitrophenyl phosphate, and 2,4,6-trinitro-N-t-butyl-
benzamide) in sodium cholate/DMSO-d; systems using lH nmr spectroscopy. The results

. suggest strong hydrogen-bonding between the "substrate" and the hydroxyl groups of

the aggregated sodium cholate "catalyst" as well as other interactions between the
two entities and with the solvent DMSO-dg. ,

Sincerely yours,

oA
Ll

Eleanor J. Fendler

-Steven N. Rosenthal

17.2 -J

17.1 9

17.0 -

8, ppm

16.9 7

16.8

[Methyl Cholate], M
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Professor Bernard L. Shapiror
Department of Chemistry
Texas A and M University
College Station, Texas 77843
Deaf Barry:

13

C Additivity Parameters for Aliphatic Ketones and
'~ the Microstructure of Ethylene-Carbon Monoxide -Copolymers

Recently we have been studying the microstructure of
' - ethylene-carbon monoxide (E/CO) copolymers by ~H and le'nmr. To -

‘aid in assigning the C spectra we have derived additivity factors
from data in the literature and from some spectra of our own, for

- a total of 17 aliphatic ketones. ‘Starting from. the'lBC chemlcal
shifts of the alkanes containing the same carbon skeletons as the
-ketones, five additivity parameters were required. These are given -
in Table I and they reproduce the 130 chemical shifts of the 17
ketones with a standard dev1at10n of about 0.5 ppm.

E/CO copolymers consist mainly of linear structures of the
form —EmCOE COEP— where n, m and p are 1ntegers > 1. Both the lH and

’:ElBC spectra have been analysed to give the compositions of the .co=-
- polymers and the percentage of the ethylene which is present in 1,4~
dlone,_i e., -COECO- structures.

: A model in- whlch the ethylenes are ‘distributed randomly
between the CO unlts, no two CO unlts belng adjacent, gives for the
1, 4 dione content : :

BL1, u“dione] 100 (700) /(7E)
ThlS expreSS1on is in qulte good agreement with our nmr data.

. .- Sincerely, .
:Den'o(o_ WOl hih s 7 Kb Jor
- Derick W. Ovenall Harvey H. Hoehn  Ting Kai Wu (l).
 dew -..7‘

(1) Plastic-Prbducts~and'ResinS»Department, Du Pont Experimental Sta.
: ' BETTER THINGS FOR BETTER LIVING .. .THROUGH. CH»EMIASTRY.
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Table I
13 i o s N
*7C Additivity Parameters for Aliphatic Ketoncs
¥e 87
-C~C~-CO-C~C-
No. of | Mean Standard v
“Parameter  Observations Value Deviation | Description
Bl- 5 15.78 .33 methyl in 2-one -
 B2 L ~11.68 .05 methylene, methine or
. ' ' quaternary B-shift in
_ , 2-one
Bg, ' 12 12.73 W34 “methylene, methine or
h ' ' quaternary f-shift in
J=-one or above
c. . 11 -5.65. ! - ¥-shift for straight
_ o " chaih methyl or methylene
c' 6 -i.10 . .50 ¥-shift for methine,
: ' ’ : quaternary or branch
methyl
Table IT
Carbon-=15 Chemical Shifts of Méthylene Carboné
in Ethylene-Carbon Monoxide Copolymers .
1 Carbon—l} Chemical Shift
Structure ; . Predicted Observed " Triads
~-COCT - ] = - OFF
QQCHECHQCHECH2., | | L277 - Le.s. : COEE
~COCH,CH,CO- ' - 37.0 . 37.3 .~ COECO
,-CHQCHECHQCHQCH2CH2 !)9,0 o 2,.@ | ELL
-COCH,CH,CH,CH, - - 24,3 25.8 COEL

“re e e

1. The carbon of interest is underlined
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Before you order |
- a Féurier transform accessory
o your nmr spectrometer

you should consult

.Transform Technology Inc.

The name is new

bui the personne| have

many years experience

"in the spectroscopy field.

Write or call collect
to discuss your requirements.

T»—IT| i
TRANSTORM TEGHOLDRY N
o elage oF Hicott Insrument Corporation)

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 Nrcolet.

' Technology Corporatron ' .
-What has happened since our first ad? Well, we

don’t mind tooting our horn by pointing out that

NTC has become 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
X1.-100, HR 220, T-60, R-12 and B—32 In fact,
for over a year we have been the leader in U.S.
sales of FT data systems. Now .we're workmg on

: becommg the leader in overseas sales!as well.

Why the success story? We feel 1ts because
were responsive to customers’ needs. Being a
relat1vely small group of dedicated souls we can

- move quickly in'the development oflequrpment :
which utlllzes the latest techmques ‘

- Phone:

Remember

Consider some of our “firsts”

equ1pment

in commercial

FIRST to employ a smgle srdeband crystal ﬁlter
for improved signal-to-noise ratio,

FIRST to provide phase shifted rf pulses for ’

E h1gh resolut1on T, studies,

FIRST to use Quad1ature Phase Detection,

FIRST to provrde plots of relaxatron recovery
curves w1th data points, and

FIRST to develop a complete: software package
which includes provision for five methods of
measuring T; values and three methods for T,

_ values

You c can be sure that we are act1vely Workmg on
new “firsts.” For example, we'll be demonstrat--
ing a complete Fourier Transform Mass Spectro-.
meter very soon. To repeat the closing statement
from our original ad—write or call collect to dis-
cuss your requirements. Maybe we can work

~ together to add another “first.”

" NICOLET =~ -
™ TECHNOLOGY
conponxnou

145 East Dana Street

Mountain View, Caiifornia- 94041
415/969-2076 : ’
(formerly Transform Technology fnc.) -
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December 10, 1976

Umversnty of Waterloo @
' o

Professor Bernard L. Shapiro : : : Waterloo, Ontario, Canada
Department of Chemistry : : N2L 3G1 -

Texas AEM University ' )
o Faculty of Science )
Department of Chemistry

Dear Barry: 519/885-1211 -

: Tﬁank"you for the reminder. We thought it might be a good idea to take up a study of

the velocity of orientation of lyomesophases in the magnetic field, one of many loose

- ends that we have noticed in our '"try it and see' experiments of the past.[Ph.D. Thesis

of D.M. Chen, Waterloo, 1975.] Studies have been made by Geoffrey Luckhurst, John Lindon,
Jim Emsley and D. Shaw (1) based on the so called Leslie equations (2) for the thermotropic
liquid crystals. Looking to our NMR spectrometer, as our professor, we realised that two
basic problems were accessible (a) The orientation rate of the mesophase directions in the
field (b) The randomisation effect (somewhat similar- to T, in NMR) on the directors once
oriented and rotated out of the field direction. We immediately verified for lyomesophases
two effects described in the previous work for thermotropic nematics (1, 2).

Consider a lyomesophase of type I, which orients with the directors all in the field
direction, as for all thermotropics We have shown that some lyomesophase systems which
are orlented and spinning in the appropriate magnet type, give residual simple line widths

at times down to 0.5 Hz even if removed a great deal from the centre of the spectrum. This

indicates a really homogeneous alignment of directions in the bulk of the mesophase. It

is evident, however, that for a simple dipole- dlpole on nuclear quadruple doublet any

error in the exact alignment of all directors in the mesophase becomes magnified at 45°
where the derivative with respect to angle { of 4(3Cos*Q-1) becomes a maximum. The
contrlbutlon of error in exact alignment to the line width is;-

(A\))l/2 = (AQ) Sin 2Q x constant - L - [17 -
where Q is the angle between the centre of the director distribution and the static applied
magnetic field: we have verified this and shown that at @ = 0° the line width is determined
only by natural relaxation and magnet 1nhomogene1ty AR is a parameter describing the
distribution of director angles. ' :
We have also in static experiments verified the expfession; -

Ln(tan 9) = kt - (2]

© for Q < 45°C where k is a velocity constant. (1 - 3).

It appears that so far the lyotropic. and thermotropic liquid.crystals are magnetohydro
dynamlcally 51m11ar in their behaviour. That's all for now. - With kind regards.

. Sffgerely, _ _ ’</f””“
Aionard Kovin i)
L.W. Reeves : F. Fujiwara |
" References:

1l. J.W. Emsley, J.C. Lindon, G.R. Luckhurst and D. Shaw, Chemlcal Physics Letters

19 345 (1973).
2. F.M. Leslie, G. R. Luckhurst and M.J. Smith, Chemical Phy51cs Letters 13 368 (1972).

3. P.G. de Gennes, "The Physics of L1qu1d Crystals'™ Chapter 5., Oxford University Press

(1974) .

LWR/sed
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o ‘UniVe"r's'it'_y

" Peter L. Pauson
Freeland Professor of Chemlstry

Departmenf of Pure and Applied'Chemistry

T e : Thomas(hahaanuHmng,“ ' ' '
~of Strathclyde 295 Cathedral Street, Glasgow G1 1XL Tel: 041-552 4400

:,let Japuary, 1977. ' | :‘.;

Prdfessor‘B. L. Shapiro;

Texas A and M University, .

College of Science,
College Station,

“Texas. 77843, '
U-_S-A-'l.-' . . . i

Dear Barry,

"Fluxional Manganese Hydride Comglekes

Some recent work of the organometallic group has

'produced 1nterest1ng n,m,r. results

Prolonged LAH'treatment of cyclohexadienyl
manganese tricarbonyl gI) has yielded. a compound which can
best be formulated as (II). The n.m,r. spectrum in C,Dg
at -30° is consistent with this structure (see table) but
as -the temperature is raised, firstly the peaks due to
H; , H; and H,: coalesce at 35°, then at 45° the peaks due
to Hy;, H;: and H,: merge and finally above 85° a single

V,:peak due H; to H, results, The endo proton H, and the

hydride protons H_, t+ form a separate pool 51multaneously
coalescing but'distinct from the first.group.

: Thls flux1onal behav1our can be ratlonallzed by
1nvok1ng an intermediate structure (III). That the - two
groups of protons separately become equivalent is confirmed
by the variable temperature study of deuterium labelled
derlvat;ves in which only one proton is Qresentnnthe "top pool
or two protons- are present in the "bottom pool, No exchange
occurs between the two.pools, These deuterated derivatives

should also be amenable to spectral simulation,

Yours sincerely, -
"
|

[ [—- G’/oc,(ﬂn,{' é&i’? ‘ P(Ze | |

P. L.'Pauson' . . G. A. Muaro ' P, Bladon



i
- H
H
H
e - | | Ma
e : = 1. ~ oc I Seo
. ‘o B » Co
CO CO CO _ -
(1) (rT) BN € 9
" Note -~ these may be up to 3 stereoisomers of II due to
, differént arréngeménts foligands round the
oCtahedral Mn
Spectra of IT
| §at -0 § at 110°
“Hy L.47 t 5.5 Hz ; ‘
Hp 4,01 dt 5.5, 3.4 He 2.5
H 0.17 m |
A .
B ~6.17 Dbroad
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GROUPE D'ETUDE DE
RESONANCE MAGNETIQUE

GERM

Dear BARRY,

3.1.77

Professor B.L. SHAPIRO
TEXAS A. & M. .UNIVERSITY
College Station

TEXAS 77843

NMR groups flourlsh in countrles which are active in

. the field of magnetic resonance applicationms.
- rily English-speaking and French-speakers are unfortunately somewhat

These countries are prima-

handicapped for this reason Some French~speaking chemists are, at the

‘moment, trying to set up a NMR discussion. group = the GERM. The flrst
GERM meeting will be held in VICHY on the 16,
.be devoted to some aspects of Molecular Dynamics in relation with Nuclear

17, 18 -april 1977 and will

Magnetic Resonance. Fundamental aspects of - this subject will be treated.
Plenary lectures and discussion panels will take place on the following:
toplcs :

~(Zurich) ‘and K.
dlscu551ons.

Dynamic processes and time scale in molecular physics NMR

Relaxation mechanlsms in NMR H experlmental determlnatlons of Tl T2V
- and Tlf

'Mathematical models%for molecular dynamic studies

Molecular motlons in llqulds 3 relatlon between relaxation. and molecular

motion-

Examples of appllcatlons (31mple molecules, paramagnetlc spec1es,

blologlcal molecules).

Yours very sincerely.

'P. GRANGER
- (Rouen) -

The organlzatlon commlttee

' 6.J. MARTIN . - F. METRAS

(Nantes) - (Pau)

Ch}fBREVARD<(WiSsembourg), J.J; DELPUECH (Nancy), J. KINTZINGER (Strasbourg),
J. REISSE (Bruxelles);'J.B.'ROBERT,(Grenoble),_P.;SIGXOU (Nice), F. WEHRLI"
WUTRICH (Zurich) have agreed to give lectures or conduct

" B, ROQUES

(Paris)

N\
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Gil'El Rl Ml
Groupe d'Etude de

Résonance Magnétique : le 8 Novembre 1976

Mon Cher Collégue,

Un grand nombre de chercheurs utilisant les techniques de résonance

- magnétique en France et dans les pays de langue frangaise et appar-
tenant i différents secteurs d' activité (chimie, ch1m1e—phy51que,
blOChlmle Jo.ete. ) se sont - inquiétés -du manque de coordlnatlon et
de rencontres-entre les différents utilisateurs.

_ Ayant ressenti la nécessité de constituer un groupe d'étude en réso-
nance magnétique comme il en existe déjd dans la plupart des pays voi-
sins, nous proposons, MARTIN (Nantes), BREVARD (Bruker), DELPUECH (Nancy),
GRANGER (Rouen), METRAS (Pau), REISSE (Bruxelles), ROBERT (CEN Grenoble)
et ROQUES (PARIS V), la constitution d'un tel groupe dont les buts
‘seralent : '

- d assurer une re?éexzon sur le développement des méthodes et tech-
iques de résonance ¢t eoups app! zcnfaons,

- de contribuer .} renforcer les iiens et les échanges entre les utili-

sateurs (diffusion de_”informatioﬂ alde aux rencontres ...etc...:,

- d'éaawqpr en col laboration avec ips chercheurs d’autres Wzseik'?ﬁes
le chamv a’ JpDZLcathH des technmques de resonanoe,

'organzser annuellement une rpncontre de travazl avec sonférences,

cuss 7ns ...etc...

Dans ce but, nous'suggérdnsAla création d'une structure permanente sous
la responsabilité d'une-équipe renouvelable.

Pour cette année, nous proposons une réunion qui se tiendrait a VICHY
du 16 au .18 avril inclus et dont le théme général serait

"RMN ET. DYNAMIQUE MOLECULAIRE DANS LES LIQUIDES".

Ces, trois Journees comprendralent des exposes generaux avec analvses de
résultats experlmentaux a1ns1 ‘que deux tables rondes de discussions.
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A titre d'information, les thémes développés par les: dlfferents con-
e ferenc1ers pourraient etre :

- Processus dynamique ‘et échelle de temps en phys¢que molecuvatre
" (cas partlﬂulter de la RMN)

- Mbcanzsmes de relaxatlon en RMY.

- Mesures emperzmentales des dszerents temps de relaxatzon

;LRappeZ des eZements mathematiques nécessaires en dynamique mQZéCuZaire;
—-Mbuveménfs moléculaires aans_les.liquides. | | |
'f RéZation éntre7rélﬁi&tion et hoﬁﬁéments‘molécﬁlairéé.

- = Ezemples d! applzcatzons (dynamzque de moZecuZes szmples, d espéces
o paramagnetzques et de molecules bzologzques)
: | :
. ‘ ’
" Pour des raisoms materlelles, le nombre- des’ part1c1pants est 11m1te 3
40. Le prix de la journée (chambre individuelle, trois: repas, boissons
comprlses, taxes.incluses) est de 150 F. "501t 450 F.- pour les trois

Jours prevus

Les personnes intéressées par la reunlon de VICHY sont prlees de repondre
avant le 31 Decembre i :

G. MARTIN

Chimie Organique Physique
 UNIVERSITE DE NANTES
U.E.R. de Chimie - -
~38, Boulevard Michelet"
BnP. T044'7‘44000 NANTES.

.”}Les personnes ou 1aborat01res intéressés. par 1e G E R. M. mais ne pouvant
- participer cette annee 3 la’ réunion sont priés de se. falre connaltre
_afln de faciliter les’ contacts futurs.

Nous. esperons que notre 1n1tlat1ve recuelllera 1'8¢ho le plus large afin .
que notre reunlon permette de prec13er et d' enrlchlr les .objectifs de
ce groupe. : :

ANous vous prlons, cher Collegue, 4! agreer 1 expre551on de nos sentlments
les mellleurs.

S a ;_*.Coﬁité d'OrgqnisatiQn H

.MARTIN (Nantes)
e _GRANGER" (Rouen)
Y . METRAS (Pau)..
' - 'ROQUES (PARIS V).
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Bradford West Yorkshire BD7 1DP  EBngland
Telephone Bradford 33466 (STD Code 0274)

" Telex 51308 University Brad

School of Studiés in Chemistry

_Dear Dr Shapiro,

Ath January, 1977.

Professor Bernard L. Shapiro,

TAMU NMR Newsletter, Dept. of Chemistry,

College of Science, Texas A, & M. Unlvers1ty,
College Station,
TEXAS 77843, U.S.A.

SHIFTS IN 220 MHZ1H SPECTRA OF FLUORENE-9-ONE; - SULPHUR-CONTAINING AMINO ACIDS

220 Mz 1H NMR speetra of fluorene-9-one (I) in CS, and CD013 ‘solutions

" recorded over the temperature range 228~-323K have been analysed by J.A.G.D.

with the aid of the LAOCOON program. In the (ABMX)2 spin system, A = H4 =

7.53, B = H3 = 7.49, M = H2 = 7,30, X = Hi = 7.67 ppm (shlfts at infinite
dilution in CDCl—:) . Thus $1>$ ~S >S2 and S tg = T.5Hz; the

three -J. orthocoupllng constants are similar, as are the corresponding C-C

bond lengths in the crystal structure of I.. In CSp solution, $4 is the least
concentratlon—dependent, while in CDClz solution 54 shows the biggest concen-
tratlon dependence, the shift of CHCl3 from TMS is 1ndependent of concentratlon.

Eu(fod)3 induces an appreciably blgger shift in H1 of I than 1n the other

- protons, presumably because complexing involves the carbonyl group; induced

shifts are in the amame sequence, H12DH4>H3>H2, as when the solvent is changed

from CS2 ‘o CDClz. . Application of the lanthanide-induced shifts and the
crystal-structure atomic co-ordinates of I (planar) to the LISCA stereochemistry
program led to a geometry (agreement R = 1.4% between experimental shifts
~calculated as d1pole—1nduced)w1th the metal below the. (extended) plane of I.

An analogous treatment of the solvent shifts could imply preferentlal location
of CDCl3 along the C =0 ax1s.

Further details of rotamer populatlons in amino acids (TAMUNMR Newsletter
198-21 (March, 1975) are given in B.J. Dale and D.W. Jones, Schriftenreihe
Deutsches Wollforschungsinstitut an der Technischen Hochschule Aachen, 2,

287 . (1976) and J. Chem. Soc., Perkin II 1190 {1976).

" Yours 31ncere1y,

%A X»A %emaf%md L ,ppwu

J.A.Ge Drake : ' »i 3 ‘D.Y. Jones . - H, Pakdel
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DIVISIONE PETROLLHIMGLS
CENTRO RICERCHE BOLLATE
VIA S. PILTRO 50 S
20021 BOLLATE (R5LANO!

monTEDISON

CASELLA POSTALE 80
TELEFONO (02) 350120%/2/3/4/2
TELEX 31378 MONTEDS
S . ,‘ | PAIS 23,12,1976
Prof. B.L. Shapiro o : VS, RIF.
Department of Chemistry - — e
Texas A.&M. University B A S f'xc{ ES/1c
College Station TX 77843 '

U.S.A.

'Title: Stereoisomers of 2,6-decalindicarboxylic acid,

"Dear Prof. Shapiro,

Our Bruker WH/90 arrived about two months ago and
we have been concerned with 13¢ and H runs as fast as.
‘possible. We are well satisfied of the spectra and also
of the performances of the instrument: we currently
obtain S/N = 150/1 for the standard 10 mm !3C sample.

As application of 13C n.m.r. we wish to report some -
preliminary results on the steroisomers of the 2,6-deca-=
lindicarboxylic acid, a problem which remained unsolved
by 1H n.m.r. The product is obtained by hydrogenatlon
of the corresponding naphtalene dicarboxylic acid. The ‘
reaction product shows a melting range of 216°C+228°C in
agreement to the fact that it is a mixture of stereo-

. isomers. Keeping. somewhlle the substance at high tempera-

_ ture (250°C+300°C) the resulting product shows a big .

. change in the meltlng point. The 13C n.m.r. spectra of
samples obtained at increasing times at 250°C let us
establish the presence of at least four stere01somers
A, B, C, D whose relative abundances change with time.
The i3C chemical shifts and the initial and.final abundan

ces after 5 hours at 250°C, are reported in the followlng



" Isomer

~ Initial
concentr.
%
7

58

A.29

Final
concentr.
%
83
,2

12

13

37.1;

42.9;

42.4;

4;.5;

28.3;

C chem,

34.35;

33.7;

40.7;. .

38.5;

27.3;5

EGGLIC N

shifts‘ ( ref. TM S )

34.1; 28.83;

24.5;

35.35;31.9; 28.5;
34.1; 31.2; 28.9;
27.3; 23.35; 22,5

We can expect that 2,6-decalindicarboxylic acid has three

couples of cis interconverting conformational isomers and
three trans: isomers which cannot interconvert. Considering
the 13C chemical shifts of cis and trans decalin, and the
substituent effects of the COOH, COOMe groups ', one should
conclude that the isomers A, B, D are probably cis and the
isomer C is probably trans.
But this conclusion is not in agreement w1th what can be
derived considering the possible steric interactions in the

. isomers: butane-gauche, 1,3 dlaxyal,

* e 0 0

On these bases

one can expect that the most stable stereoisomer should be
the trans one with both carboxylic group equatorialz).
Further work is in progress to completely clarify the

situation, .

Sincerely

our

.a;%oroA

1)‘N¢K} Wilson and I.B. Stothers in "Topics in Stereochemi-
stry" vol. 8, pag. 26, Edited .-by E.L. Eliel and N.L.
'Allinger,,John Wiley and Somns N,Y.,.1974

2) A. W. Weitkamp in "Advances in Cata1y81s" Vol. 18
Edlted by D.D. Eley, H. Pines and P.B. Weisr, Academic

Press, N.Y., -

1968
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LILLY RESEARCH LABORATORIES

", DIVISION OF ELI LILLY AND COMPANY + INDIANAPROLIS, INDIANA 46206 + TELEPHONE (317) 636-221|

| January 12, 1977,

. Professor B. L. Shapiro
Department of Chemistry-
Texas A&M Unlvers1ty :
College Station, Texas 77843

. Dear Professor Shapiro:

‘Use of '°N nmr and CONGEN in Structure'ElucidatiOn

Among our most enjoyable'tasks here at the Lilly Research Labora-
tories are the very challenging structure elucidation problems
-brought to-us by the isolation chemists. Of course, any new
method which aids or expedltes ‘this work is of partlcular
1nterest to us. We would like to share one example in which

N nmr spectroscopy and ‘a computer program named CONGEN
provided important help in structure elucidation.:

On chemlcal and chromatographlc ev1dence, one of the fermentation
products isolated by Dr. D. H. Berd'was believed to be a dithio-
-diketopiperazine. After '‘extensive spectroscoplc examination -of

this compound and one of its degradation products, we proposed
structure A |

This structure includes an N-O bond which some of our chemists
found unlikely. To support our proposed structure, we measured
the !°N nmr spectrum which showed two resonances: _a relatively
strong resonance at . 82.5 ppm (downfield from ext. NH,C1l) and a
weaker peak at 164.5 ppm. The approximately 80-ppm difference
-observed here corresponds reasonably well with the chemical
~shift dlfferences observed in the follow1ng model compounds-

p. H. Berg, R. P. Ma551ng, M. M. Hoehn, L. D. Boeck, L..L.
Huckstep, N. De La Higuera, and .N. Neuss. Fifteenth Inters01ence‘
. Conference on Antimicrobial Agents and Chemotherapy, Washington,
D.C., 1975, Abstract No. 429. :
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Professor B. L. Shapiro _ January,12, 1977

®

NH, - - CH3;0-NHs;
0.0 ppm 7 82.6 ppm

91.3 ppm

. CH.CONH
: 0

‘NH
167.1 ppm

While structure 1l was consistent with all the 'H and '°N nmr data,
some of the !3C chemical shifts seemed unusual. We therefore
decided to seek an alternative structure which would better fit
these data, using the program CONGEN written by Ray Carhart and
co-workers [J. Amer. Chem. 89¢., .37, 5755 (1975)]. CONGEN assembles
inferred partial structures in all possible ways, utilizing user-
supplied constraints to eliminate undesired structural features.
In the present case, we were surprised to find that there were 12
structures consistent with the data supplied to the computer.
Visual inspection of these structures suggested further experi-
ments; and after a little more work, including some nice mass
spectrometry by John. Occolowitz, 9 of these structures were
excluded. The remaining alternatives 2, 3, and 4 all fit the

13c data better than 1, and structure. 4 appears To fit it best.

We- hope to confirm thls choice in contlnulng experlments.

Sincerely,

LILLY RESEARCH LABORATORIES

Douglas E;-Dofman, Ph.D.,'éonathan W. Paschal

Physical.Chemistry Research

- DED/JWP:vr’
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Eidgendssische Technische Hochschule Zirich L CH-8006 Ziirich,-

L . . i . ) * Universitétstrasse 16
abo‘ratonum for Orgamsche Chemie Tel. (01) 326211 -

‘January 20th, 1977

N S " Professor B. L. Shapiro

S R : ' Department of Chemistry
Texas A&M University
College Station, Texas 77843

U. S. A.

Dear Professor Shapiro,

l'We have developed.éfconversatiohal program for the
estimation of ;3C—NMR5chemical shifts by simple addi- -

l). The program runs on a Bruker BNC 28

tivity rules
mlnlcomputer with 8 K memory. The current version is
.llmlted to aliphatic carbon atoms in acycllc compounds

w1th various functlonal groups.

To enter a structure, the skeleton is first defined
by connecting chains (command K). All atoms are assumed
to be carbons connected by s1ng1e bdnds. Then, the

-'skeleton,is-moqified,by introducing heteroatoms (com-

' mand H) and multiple bonds (command B)

The program then Outputs the numbering scheme and
 the linearized structure, followed by  the estlmated

chemlcal shift values. An example is glven in Figure l

')E.‘Pretsoh, J. T. Clerc, J. Seibl, W. Simon: Tabellen
zur*Strukturaufklérung organischer Verbinduugen,
: Sprlnger-Verlag, Berlln, Heldelberg, New York, 1976,

g'p. c ‘10.



Professor B. L. Shepiro o January 20th, 1977

‘Figure 1

"CAZNMR ESTIMATION

HK
18
C#K
#H
#H
#E
#H
#

1L :i:
&

@ 1 -7

ZRODO PR

VISR NEY
&

_STRUCTURE

CH2-CHZ-0-C0-CH2-CH2-NL ~CHZ 1-CH3.

CHLC S TPHM
~HTGM NE© . SHIFT
e 12, &
2 59,1
5 225
- 537
- 8 41. 2
i@ 41. 2

The program has proved to be qulte useful in practlcal
appllcations, even though the 1ncrements used are not
yet fully-optimized. We are currently developing exten-
ded versions qf‘the5program which:eventually will
handle‘cyclic-ECmpounds and multiply bonded carbons.

Also further optimization of the increments is planned.

Yours Sincerely,

fm{/ I ,/

)t /
{ f’f\\,/ﬂi;'gl”.&' o /', f??éfé—‘AL /1a“‘\»

VPR

: VJ;VT.‘Clerc _ . H. Sommerauer-'

PS Please credlt thls contribution to’ the subscrlption
. of Prof. Simon. -
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UNIVERSITY OF BRISTOL

: Telep.hone Bristol 24161 (Ext. . )

SCHOOL OF CHEMISTRY

, . -
CANTOCK'S CLOSE

BRISTOL

BS8 ITS.
Professor Bernard L. Shapiro,
Department of Chemistry, ’
Texas A & M University,
College Station,
Texas 77843, o -
U.s.A. . o ' o ' 12th. January, 1977.

~Dear Professor Shapiro,

Heteronuclear INDQR Spectra of some'Tetrahedral

Fluorophosphine Complexes

In’ contrast to the wealth of data on the coupllng between the phosphorus

nuclei of mutually cis or trans phosphine ligands in square planar or octahedral
- transition metal complexes, the information on tetrahedral complexes is restricted e

to a few nickel complexes of fluorophosphlnes1 and in no case has the sign been AN
determined. We have used 19F{3lP} INDOR spectroscopy to determine the relative '

~ signs and assist in the ‘analysis of the spectra of four tetrahedral fluorophosphlne

complexes. The matrix elements and general features of an. [AXJ4(Td) spin. system
with 1arge J(AX) have been described by Lynden-Bell. 2 The lines of the strong

‘doublet in the X(19F) spectrum [separatlon J(AX) + 3J(aX”)] arising from

M(A) =+2 states were used for the INDOR experiments. . There are only eighteen A
transitions (Table 1) related to each of these - a cons1derab1e reduction compared
to the total A spectrum. Four of the Ay trans1t10ns form a series,

+ 4N + n{}[ICaR) + J(XX)]-J(AX )} where n is O to 3 whilst the remaining four

: occur on the other side of v, with spacings of {4[3Can) + J(XX)] + J(AX-)} .

Identification of these leads to [J(an) + J(xX)] "and J(AX’) with relative signs
whilst (9) and (18) give the 51gn and magnitude of J(XX)

The flgure shows one half of the d1rect1y observed 31P F.t. spectrum with

‘the relevant halves of the INDOR spectra obtained from the two strong 19F 1ines.

We did not observe lines (4), (7), (13) and (16) which are almost forbidden when

. J(AA)>>J(XX): ~ The parameters were refined by fitting spectra computed by LACX
- to the proton decoupled phosphorus spectrum.' The results are given in Table 2.
',The signs are: on the basis that J(PF) is negatlve.1

1' .

2

. Yours s1ncere1y, . S
Cl'lnj ' rodu«- C'Q“-\'% SQQ»Qew

'C.v ‘Crocker R. J. - oodfellow--A

. R.M. Lynden-Bell J F. Nixon and R Schmutzler, J.Chem. Soc (A) 1970 565.
. R.M, Lynden—Bell Mol Phys., 1968 15 523,



Table 1

 Transitions of the A nuclei of an [AX]4(T ) spin system which are
" related to the X line at'(\)X + IN) (with approx1mat10ns follow1ng
from J,y being large) . :

m Sjmmetry | Approkimate Energy (+vA) - Intensity
| 1_4 » 2 . Al | } %N . 3 o .»y 4
2 1 A | ‘ QNA ~Jux- +-§JAA + QJXX ,3.‘
3 1 T, - N -J,.. _ -
2, T AX" + %(SJAA._ 349 R 3(9 + 3g)
: ' -7 1 3T -
4 1 T, | N =Tt 9(§JAA 34 * R 1(9 - 3g)
5 o . A ~§N 23y * Ta0 F Jyy 2
6 0 T N 23 ¢ bOIpy = Iy = ) 3(1 + h)
. N =97 1(6T. = + 8y _ ‘
7 0 T, N =23, + 1(63,, Jxx + ) 3(1 - h)
8 -1 ‘ A iN —3JAX, * 5(3JAA + ;JXX) | 1
9_ =1 T, -QN =35 * g(SJAA_- JXX) -3
I S [P T S 2 214
R = [(JAAA+AJXX) + 8(J,, ~ I 1%, S -_[(ZJAA Jxx) + By 1%,
g = [Qyp * g *+ 83, — Iyl/R, B =[2JA'A - Jxx] /8, N'=3,0 %33,

.'Trans1t10ns 10 to 18 are obtalned by revers1ng the 51gns of IN and the

221-24

Jpx- term and correspond to the.reverse sign of m¥h The transitions related

to (vx = #N) (1°to 18" are obtained by rever51ng e signs of the texms
in Jp, and JXX Total intensity on this scale is 102&. .

Table 2

‘Gﬁ % 1JPF. v:SJPF_~. 'ZJPP‘ .‘ ,4JFF -
Ni(FPW)Aj 14.0 -158.1  ~1288 +29.2  +17.7 - +5.8
: Ni{FP(OPh) b 2'9‘,.'9 -140.2 _-12;56 e36.7 4217 451
Pt(FPPm)A 13.8 “117.4 - -1359 +34:2  +100.7  +8.4
Pt{FP(OPh)_2 L 22;5  -106.7 :41269: +40.3 . +102.5  +7.8

Shifts to high field of CFCL, and H,P0, respectively.
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,VINDOR,épéctruﬁ.uéingf S R ' 31 IR PIER
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THE UNIVERSITY OF NEW ENGLAND

ARMIDALE, N.S.W.
Department of Organic Chemistry

20th January, 1977

Professor B.L. Shapiro,
Department of Chemistry,
Texas AGM University,
-~ COLLEGE STATION,

Texas, 77843, U.S.A.

Dear Professor Shapiro,
Title: A Probiem of Locks, Anti-Locks, and Pseudo-Locks

In Newsletter No. 212, p.37, I described preliminary experiments
on conversion of our HA60-IL spectrometer for pulse-modulated lock operation. To
. retain the convenience of a single +5V supply together with compactness and
versatility, we have more recently replaced the LM339 quad comparator with an
LM311 (single) comparator, and SN74122 (single) and SN74123 (dual) one-shots and,
with-a few external components, we can control independently the transmitter-,
delay-, and receiver-pulse widths over wide ranges, and the threshold voltage
(thence audio-phase) of the comparator In the standard crossed-coil configuration
of the V4333 probe, none of these is critical (we can even operate the receiver
‘c.Ww.) and, with a 19 Op sample at 56,000 MHz (generated coherently from the 1 MHz
output of our GR1164 synthesizer), the standard "'lock-box' circuits produce very
strong and effective locking signals over a range of at least 200 on either side
of the optlmum RF reference -phase sett1ng on the V4311 transmitter unit.

BUT - I now wish to use your pages to descrlbe and ask for possible
solutions to our present problem: in single-coil mode (using, naturally, the
receiver coil), we have so far discovered no combination of pulse- -widths and/or
RF or audio phases that produces a field-frequency locking condition with the
- standard HA60-IL circuits. As in crossed-coil mode, the major variable seems to be
the RF reference phase but, where in crossed-coil mode we can easily select locking

- conditions, in single-coil mode we have been able to select only neutral (unlocked)

or anti-locked conditions, By the latter term, I mean that the field is driven
away rapldly (and by a large amount).from the resonant value, An RF phase shift

of 1800 causes rapid driving of the field in the opposite direction, whereas either
intermediate setting (90° phase shift) produces an unlocked cond1t10n In the anti-
‘locked condition, there is apparently a large DC output (whose source we have not
discovered (divined?) from the audio-phase detector in the lock box; it is outside
the range of the DC offset'adjustment provided, but the "driving'" effect may be
counteracted by a range of settings of the.slow-sweep unit to produce a pseudo-
locked condition. Slsyphus was condemned to rolling his stone uphill for eternity,
‘but the mercury batteries.in the slow-sweep unit do not share his eternal life. In
‘any case, we would prefer to obtain (and hold) a genuine lock.

: Do any of your readers know the or1g1n.and solution of our problem
and, if so, would they be prepared.to write to me directly (and perhaps submit their
answer as a Newsletter in case others have the ‘same .problem).

. Yours 51ncere1y,

i
NAT o

N.V. RIGGS
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_our HA-100 to a standby position and for use on F19 and Bll. Recently,

Department of Chenistry

TEXAS CHRISTIAN. UNIVERSITY - . o - - g
Fort Worth, Texas 76129 S
817-926-2461 | . January 21, 1977

Dr. B. L. Shapiro

Department of Chemistry

Texas A & M University
College Station, Texas 77843

Dear Barry:

.An HA-100 + or -

. Since the arflval of our FT 1nstrumehtat10n‘we‘have relegated o
we found that one pole of the high impedance magnetlc ‘had shorted -
out to a cooling coil. We are now faced with five alternatives. ’
1. -Junk it totally:; 2. Try to sell off V-4311's,lock box, scope, .

. super stabilizer, C-13 (CW) unit, etc., to people for spare parts;

3. Pay an outsized repair bill to replace the pole; 4. Try to
find someone who could tell us how to repair it; or 5.. Identify
someone who would sell or give us a high 1mpedance magnet or a low

‘.1mpedance magnet plus supply.

4 are also. asked to please step forward.

The latter would be the most desirable course from my. p01nt
of view, and I would ask the NMR communlty if anyone could help us
out. Persons who might: be interested in optlon 2 or could help via

Slncerely,

AN

{W. B. Smlth,
Chairman .
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’UNIVERSITY

'REGION NIAGARA _

Department of ) 416/684-7201. : Gl’énridge Campus

Chemistry : : _ St. Catharines,
' | January 26, 1977. ~ Ontario 125 3A1

Canada-

Professor B. L. Shapiro,
Department of Chemistry,
‘Texas A & M University,
College- Stat1on Texas 77843,
U.S.A,

Dear Professor Shapiro:

Re: wP-SO'Quadrature'Detection Retrofit

Your p1nk notice arrived just after we had our two year 01d WP-60
retrofitted by Bruker for quadrature detection.  The conversion took a
couple of days, but would be less for anyone w1th dual ADCs in their
computer already. Except for a loose contact and a power supply chip
that required replacement the retrofit went smoothly and without difficulty.
It is certainly something that should be seriously considered by anyone with
a WP or WH spectrometer, since especially for carbon-13 the instrument through-
put can be doubled. Unlike the single side band crystal filter method which"
- ds normally set up for a single sweep width, the 40% S/N enhancement of quad-
‘ration detection is available at all sweep w1dths We observed 40% or better
S/N enhancement for all our nucleii, and by optimizing filter widths for the
particular sample considerably in excess of 40%. We will probably alter
the values of some of the filters to correspond more closely to some commonly
used sweep widths. We have also observed that shimméng¢qnﬁthe~sample}
FID is easier, presumably because the pulse is in the centre of the spectrum
and close to samp]e peaks, and sTight changes are more readily visible to
the eye. Both spectral expans1on and decoupler-offset settings are simpler
once one is used to pulsing in the centre of the spectrum, which also should
give less -distortion on very w1de sweep w1dths ’

Externa] Lock

. We have had our ]gF probe f1tted w1th a deuter1um external lock channel for
use in very low. temperature studies as the common deuterium Tock solvents don't
have Tow enough melting points. Resolution was a few hertz over an hour, but
.the tr1ck with its use appears to be -the use of -very 1ow lock power 1evels

-

V{rv( T /)/z é’{L~
Jack M. M111er, Professor, '
. Chairman.




DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE -
o _ PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH
BETHESDA, MARYLAND 20014

January 21, 1977
Building 2, Room B2- 08

Dr, Bernard L. Shapiro
Department of Chemistry
College of Science

‘Texas A&M University :
College Station, Texas 77843

1§ Scalar- and Dipolar Decoupled 13¢. Spectra of
Slckle Cell Erythrocytes

Dear Barrys

Sickle cell anemia is due to a genetic mutation that results in
the replacement of Glu 6 with Val in the B chains of hemoglobin., This
.replacement drastically reduces the solubility of deoxy HbS, with the
result that it forms a fibrous precipitate in the erythrocyte° a tubular,
helical structure for these fibers has been proposed by Finch, Perutz,
Bertles and DBbler (1). We hope to be able to gain some insight into
‘the nature of the interactions between the individual HbS molecules in
the prec1p1tate by examining its dipolar decoupled (2) 13c spectrum.'

The accompanying Figure shows ‘the scalar and dipolar decoupled
spectra of sickled erythrocytes. A large intensity change in the
region between ca. 0 and 40 ppm, due primarily to side chain carbon
atoms, is. evident., Since dipolar decoupling alters the spectrum, a
number of carbon atoms reorient slowly (R < 105 sec™!) in certain
- directions; however, since spectra are obtained using a relatively
short delay time between pulses (2 sec), reorientation of these carbon
atoms over other directions is rapid (R > 108 sec 1) Whether the
~ -spectral changes are due to particular side. chain carbons (é.g., those -
. on the surface) is not yet known., A series of experiments, in collab-
oration with Alan Schecter and Bill Sutherland (Laboratory of Chemical
Biology, National Institute .of -Arthritis, Metabolism and Digestive
Diseases), to obtain quantitative data about the interactions between
hemoglobin molecules in the gel and to quantify the effects of certain
agents on the gelation are now in progress. ' ' ‘

With best wishes,

Do fek
Bill Egan and Jack Cohen - -

- Reproduction Research Branch
National ‘Institute of Child
"Health and‘Human-Development

(1) J. T.. F:anh M. F. Perutz, I, F. Bertles and J. DBbler, :
Proc. Natn Acad Sc1., USA Zm 718 (1973).

(2 'D ‘A, Torchia and D L._VanderHart Jo Mol, Biol., 104 315
"(1976) and references cited therein.
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‘Figure 1. 15.09 MH=z 13C_spectra of sickeled erythrocytes at 37 ii’C (8192
transients, 1K data points, 20 KHz spectral window, 2 sec recycle time, 4 usec
(90°) pulse.width). The top spectrum (a) was acquired using scalar decouplln_g
(YH2/2m ~ 4 KHz) and the bottom spectrum (b) using dipolar decoupling’ (YH2/21T N
60 KHz). The FID's were exponentially multiplied so as to produce an additional
10 Hz line broadening in the transformed spectrum. Chemical shifts are in ppm
and relative to external TMS. ' '
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Southern _Research Institute

B I I 2000 NINTH AVENUE SOUTH
".KETTEAING--MEYER LAaonATo'av - . @ BIRMINGHAM,ALABAMA 35205

TELEPHONE 2o05-323-6592

January 24, 1977

' ‘Professor B, L. Shapiro

Department.of Chemistry

- Texas A & M University S ' | | T

College Station, Texas 77843

Title- "Proton—coupled 13C gpectrum of mesityl oxide "

Dear Barry:

We. recently had occasion to examine the proton coupled ’c spectrum

" of mesityl oxide, of which I am enclos1ng a copy.

"5
H\3 ~CHs
_ _C= ‘c
= N6
O= C\ CH
_ The most 1nterest1ng feature of this spectrum is the lack of any
' measurable JC HV The complexity of C; makes it-impossible to be sure .

~ from this spectrum, but.it appears that C; is showing the expected three- bond

couplings with the protons on C, as well as those at C; and C

. Here are the coupling constants that we did derive:

: I'IJCG-HJ '=>1','27.4 £0.6Hz - . | |1J'.C5H5|. =126.3 + 0.6 Hz
|3Jc6‘H'5| = 4.2+0.6Hz Jog| = 46+0.6Hz
|3JC§H3|—= 8.0+0.6 He o |3JCSH3| = 7.2+0.6Hz
| CH|='126.3i0.6'Hz'; o |JCH|=153 7d:06Hz7

In add1t1on C appears to be a septet which implies two bond couphngs

to the protons at C, and Cq, but not that at Ci. '2 | X6 Hz.

The Czbmultlplet is at least a Aquartet, showing l JC H | of 4.—6 Hz, but
JHy T T

it is not clear whether there’ is also coupling With H,.

S MT:jkw -

X ince,rely, .

Martna:l’Ifhorpe
Senior Chemist

Enclosure
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C, T
. 3
IH-Coupled 3C Spectrum of Mesityl Oxide at 25,2 MHz.,
- Approximately 50% (v/v) in DMSO-d,.
C,.
l,
*
*
*:. solvent peak C, és
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Jniversity of Salford

Salfprd M5 4WT

Department of Chemistry
and Applied Chemistry

‘Telephone 061-736 5843 -

Telex 668680 (Univ Salford)

25th January 1977

~ Professor Bernard Shapiro,

Department of Chemistry,
Texas A and M University,

College Station,

Texas 77843.

Exchange phenomena in the hydrogen—bonded picric acid/

triethylamine system.

Dear Professor Shapiro,

Pmr studies of various mixtures of picric acid/triethylamine in
different solvents show that a strongly hydrogen-bonded complex
is formed. - When the acid is in slight excess, this is evidenced
by the obserVation of a broad NH resonance at 9.35-9.50 ppm
together with an additional 4.5Hz splitting of the methylene
signal of the amine (see Figure). When the amine is in excess,
this splitting disappears and the NH resonance sharpens and moves

upfleld

The evidence points to a complex of the type

NO,

01N~—<—_\ o ‘—"?-.'.H N ‘é-t3
N3 .

2

and, in the presence of excess amlne’of an exchange process of
the type

NEE; o N NEE;
— , ‘__ '._--“ + . . . -—‘--‘- + - _.__“- .
B0 - HNEE b St == G=S - HT & o tNEE,
' NEE, - ' _
3 . , NEE3

By Jud1c1ous choice of solvent .and concentratlon a coalescence point

_at 36°C can be observed for the additional methylene splitting and
-this leads to a value of AG309= 16 -7 kcal/mol for the exchange of
'tr1ethy1am1ne molecules..

'Yours SIncerely,

R

~J. A. Ladd
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THE WEIZMANN INSTITUTE OF SCIENCE

REHOVOT ' 1ISRAEL . bxawr -on133Inn

DEPARTMENT OF ORGANIC CHEMISTRY: A L N ' 'nH'J‘Jj‘j'lK' TS aphnnan
S _ January 25, 1977
Professor B.L. Shapiro ‘ ' -
"~ . Department of Chemistry
Texas A § M University"
College Station, Texas 77843.

Optimum Conditions in FINMR Measurements.

. Dear Prof.*Shapiro;

In order to.obtain "good" spectra in FTNMR measurements an
optlmlzatlon of several factors is needed, some of which- do‘not depend
directly on the intrinsic properties of the compound under study;‘Such
factors call - for some'form of systemization‘ this’may sound'trivial

"1n nature but- nevertheless can be very useful and time sav1ng Tw0‘
such factors are the observatlon carrier p051t10n F (Ol)and thef

decoupler carrler position F (02)

The ch01ce of F (01) or F (02) offsets are functions of both the
nature of the lock 51gna1 used and the sample.signal range,'In the case
- of hetero-nuclear decoupling the optimization of the F (02)‘cerrier
"*p051t10n is essentlal in order to obtain good decoupled spectra; and of
great 1mportance in Slngle Frequency Off Resonance Decoupllng (SFORD)
'experlments Wlth thlS in mind we have calibrated our two new FTNMR
spectrometers for both F (01) in" 1H NMR work and F.,(02) “in. 13C NMR work.
3>Slnce TMS is ‘commonly used as a reference in both “H- and 13 C-NMR, we’
~ have used its 51gnal as a reference for the Fl(Ol) and F (02) p051t10ns
'»1n the spectrum for a given 1ock 51gna1 The Table summarlzes the data
for eight deuterated compounds commonly used‘to'supply the locklng
psignal. In addition we. have tebulated the'lock signal chenical shifts

~ relative to TMS.

CABLE ADDRESS : WEIZINST (lsrasl) :D7piamPI¥n PHOMNE: 956444 : oD’ TELEX: 31934, _:‘pp':_u -
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Table of Lock’Offsefs at room temperaturé,-for‘OZ,(TMS) in WH-90.

13

Type of M from™Ms & C from T™MS® - 02 for TMS*
lock + 0.1 ppm - +.0.3 ppm .+ 5 Hz

ccr, - 7.3 77.05 2924 -
CeDs 7.2 12800 s

CD,C1, s 556 - s

oD 3.3 - 485 . 3279

_(cns)zsd - 2.5 . 39.6 3350
(€D, ,C0 2,05 2009 . 3393

CD,CO0D 2.0 21.1 3393

CeP12 1.4 21 453

* 70 - o : N
02(TMS)270=3x02 (TMS)gO; these 02 values are given when the lock compound.
is used ‘as solvent; The grrofs include deviations due tq the use of a

‘mixture of solvents and concentration effects.

As ot for the lock signal is a functlon of F, (02), a plot of GH VS,

-;F (02) will necessarlly y1e1d a strax;t line; it is true of course for

 F (01) as well. Such a plot. may be used to derlve the carrier p031t10ns>

‘for ahy*othefutype»of lock signal, provided s for thls signal is known.
Wlth this information the operator can easily opt1m1ze the F (01) position,

' and the spectral ‘width under QPD mode. of operation, or to choose ‘the best
(02) p051t10n in. SFORD experiments, w1thout-the need for frustratlng

and time consuming experiments every time'different lock signal is used.

1P1easé credit this modest contribution.to the account of Dr. R. Poupko.
~ Sincerely,

Elisha Berman
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STANFORD UNIVERSITY
STANFORD, CALIFORNIA 94035

STANFORD MAGNETIC RESONANCE. LAsoiwroRY _ e S (415) 497-6153

.@Wﬂ@}% S SR T - (415) 4574062

f:January 28, 1977

' Dr. Bernard L. Shapiro

- Department of Chemistry
Texas A&M University
College -0of Science-
'College Statlon, TX 77843

RE:. Phase Shlftlng of Broadband Transmltter
_ Dear Barry.

We have recently replaced the transmitter of our HXS -360 w1th
a broadband scheme utlllzlng a Fluke radio frequency synthesizer
and a Rockland -audio. frequency synthesizer. The mixing scheme

" -is neither new nor unique but is very straightforward. . The

. Fluke is s1ngle side band mixed with the Rockland (operatlng at

- 1.9 MHz) using broadband Merrimac quad hybrids. The ‘final fre-
quency is selectively amplified using an HP 230 tuned amplifier.
This provides enough power for CW work. An ENI broadband power .
amplifier provides pulse power for FT. The system is now in. use
and works very well. -

- . The feature I w1shed to bring to the attentlon of the newsletter )
_readers is .the versatile capabilities of the Rockland Model 5100 -
Frequency synthesizer. First, it has resolution to the nearest
‘millihertz over its 0.001 to 2 MHz range. This feature combined -

- with its ability to be programmed in binary by a computer pro--
vides the nmr system with a highly selective computer controlled
_frequency_offset for FT work. Also, since the synthesizer has
phasé coherence from one programmed frequency to the next pro-
-grammed frequency, computer controlled digital frequency sweeps
are a 'simple matter .of programming. In fact, the Rockland is

. s0 fast that the time- llmltlng factor for the sweep is the computer.

‘ Another great advantage of the Rockland is that a small modlfl—-
cation allows the computer: to control 90° and 180° phase shifts.

- This allows easy inclusion of the popular baseline correcting

" schemes and of guadrature detection image’ cancélling routines
which are extremely convenient. - Alsé T, measurements employing
phase shifts (Modified Carr-Purcell: Method) and echo. cancelllng
T1 measurements become readlly avallable. ) .



- Dr..Bernard L. Shapiro
‘January 28, 1977

After gettlng the hardware and software’ together and debugged

-~ ..._the system has been d01ng very well. 1In the FT mode, quadrature

detection images are never a problem and the basellnes are con-
51derably flatter. <

'In the CwW mode, the correlation spectroscopy is working out very
" well. Fast reproduc1ble sweeps of any sweep width are possible.
Also a similar setup on the decoupllng channel allows computer
.controlled decoupling. :

"In summary, our- relatlvely 51mple—m1nded approach to a broad—
banded transmitter is very versatile due to the capabllltles of
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‘the Rockland synthesizer.  Since the Rockland frequency is mixed .

~onto a- base rf frequency; the phase shlftlng is available even
~ at. 360 MHz, a frequency where phase shlftlng is normally more.
compllcated than at lower frequenc1es.~ '

Woodrow W.: Conover :

| Srncerely yours, -




NAVAL RESEARCH LABORATORY |
‘ WA_SHlNGTON, D.C. 20375 IN REPLY REFER To:

6110-56:ANG:njs
24 January 1977

oy

Dr. B. L. Shapiro ,
Department of Chemistry
Texas A & M University
“-Gollege Statlon, Texas 77843
USA

’Dear'Dr.'Shapirqz

High Resolution !3C Spectra in 0il Shale

Some time last ‘spring we completed comstruction of our magic-angle-
" spinning proton enhanced !3C spectrometer. As evidence thereof we are
pleased to submit the spectra, both with and without 2 kHz spinning, of
a Laramie o0il shale spinner; the spinner was machined directly from a-
lithic specimen, The best that could be done was to resolve the aro-
matic and allphatlc regions; this allows the fraction of each hydro-
carbon- component to be determined, The aromatic fraction is thus

0,24 £ ,03; this fraction was found to be quite independent of cross
_polarization time between 0,1 and 10 msec for Hartmann-Hahn matching

at rf fields of 40 kHz. The T, for the oil shale protons is about

100 msec,. and Typ ~ 6 msec. Please credit this as Bill Moniz's sub-

. scription payment.

Slncerely,

\Q\ \ QJ& &M\pwaﬂ .

A. N, Garroway

AL
( |

T

g

@D -

OIL SHALE




National Instltute for Medlcal I'-!esearc?hz.I -41

The Ridgeway., Mill Hill
London NW7 1AA

telegrams Natinmed LondonNW7
BT ' " telex 922666(Natinmed London)
.Medlcal Research Council telophone 01-959 3666

- reference’

21st January, 1977.

...Professor Bernard L. Shapiro,
Department of Chemistry,
Texas A & M Unlver51ty, - , .
;College Station, o oo
. Texas 77843, U.S.A. : : '

- Dear Barry,

Selectively deuterated enzymes : identification'of ligand
: resonances by transfer of saturation

_ Our WH-270 has been operational. for about six months now, and
"~ we have been continuing our studies of substrate and inhibitor
binding to L.casei dihydrofolate reductase. 1In order to be able to
describe the bindihg process in detail, we must be able to resolve

'~ as many resonances of individual amino-acid residues as possible.
To this end, we have prepared a number of selectlvely deuterated
_analOgues of the enzyme. :

The sPectrum shown is of an analogue in which all. protons of

' the Phe, Trp and His residues had been replaced by deuterium, as had
the 3,5-protons of the tyrosine residues. The sample contained two

‘molar equivalents of the tightly-binding inhibitor trimethoprim;
apart from the resonances of the excess free Ainhibitor, the only -
resonances visible in the aromatic region -of the spectrum are five

. sharp lines, each corresponding to the 2, 6- ~protons of a single

-‘tyr051ne residue. As has been seen in other proteins, a single
résonance is seen-for both the 2~ and 6-protonsof each tyrosine
residue, 1nd1cat1ng relatively rapid rotatlon (or,_more.probably,
'flipping"through.lsoq) of the aromatic rings about their Cg-Cy
bonds. A paper describing the effects of ligand binding on the

- tyrosine residues,'together'with one on the histidine residues] is
in press in the Proceedlngs of the Royal Society (ser.B) - preprints
are avallable » :

A further potentlal advantage in the use of . selectlvely
deuterated enzymes is that they should make it ea51er to observe the
‘resonances- of llgands bound to the enzyme when - as for trimethoprim -
- the exchange of the llgand between the free and the bound states is
. slow on the nmr timescale.: Although the resonances of Hg and Hor +
Hgiof free trlmethoprlm are clearly seen 1n the spectrum, the
'correspondlng resonances of bound trlmethoprlm are not obvious.

Even a comparlson with the spectrum of 'a similar sample conta1n1ng
2',6'-deuterated’ trlmethoprlm did not allow us to identify the
resonances of ‘bound trlmethoprlm Wlth any certalnty. However, this
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could be achieved by a transfer of saturation experiment.- Thus
1rradlatlon ‘at. the frequency indicated by the arrow for 0.4 s

'1mmed1ately before the observing pulse led to a decrease of abouf

50% in the 1nten51ty of the H,,+ H resonances of free trimethoprim. -
-Similarly, the H_. resonance o bound trimethoprim could be shown
"to lie under the highest-field tyrosine resonance. ..Both these

;\resonanCes~of bound trimethoprim, particularly that of the 2',6'-

- protons are .thus substantially broadened. - It is interesting .
‘that, while the resonance of H,,+ H_, is shifted upfield 0.76 ppm

- on blndlng, the resonances of %he nearby'CH2 and OCH3fprotons show

.essentially no- shift.

. For a system such as dlhydrofolate reductase, where many of
 the ligands bind sufficiently tightly to be in slow exchange we'
have found transfer of saturatlon to be extremely valuable for the

identification -of ‘the resonances of bound llgands

o ~ - Yours s1ncerely, : - 3_m
,/f ’ \
GD@UW&K‘Q; 9’ } s A ( OMecee.
¢ :
G.C. K. Roberts J.,Feeney, J. O'Neill

1. .J.. Féeney, G. C.K. Roberts, B. Birdsaii' D.V. Grlfflths
~ R.W. King, P. Scudder and A. S V. Burgen (1977) Proc. R. Soc.'

zLond.B}, 1n press. ' . ' : oy ‘ 4 N

"J2.‘ B. BirdSall D.V. Griffiths G.C. K;'Rdberts' J.‘Feeney and

A.S V. Burgen (1977) Proc. R. Soc. Lond .B., in press.

,'-.',7-5
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H2’6’ |

The aromatic region of the 270 MHz‘lH spectrum of a selectively
deuteérated analogue of L.casei dihydrofolate reductase in the
presence of 2 molar equivalents of trimethoprim (1 mM enzyme, _
.0.35 ml, 2000 transients, 55°C). The Hg and Hy .+ Hg+ resonances
. of free trimethoprim are labelled;.the remaining five sharp
resonances are those of the 2,6-protons of the five tyrosine -

residues.

H N Ny

~ Trimethoprim
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COLORADO .
'STATE -department of chemlstry

INIVERSITY . ‘
ot coLne  THE MILE HIGH PENIS LABORATORY

CDLORADO

80521 _(303_)49] -6480 -

Title: Mag1c ang]e spgn rate mon1tor

T - January 20 1976
Dr. B.L. Shapiro : _ ,
Department of. Chemistry
- Texas A and M University = - ~ - :
College Station, Texas 77843 : ‘ T

Dear Barry:.

13 During the past several months we have been work1ng here on
C-spectra of solids, using Proton Enhanced Nuclear Induction
- Spectroscopy - and: mag1c—ang1e spinning. - Our spectrometer, home built
- by V1c Bartuska, is based on an old HR—60 magnet -

_One of the problems we have encountered in this work is measur1ng
,accurate]y and conveniently the spin-rate of the magic- angle. §p1nner
Not ‘only does one 1like to know the spin rate for which each 13¢ spectrum
is .obtained, but one wishes to be able to monitor progress in the
development of magic-angle spinner designs. With the strobes avai]ab]e
~ to us, even this last. capab111ty was neither convenient: nor reliable.
Vic solved this problem by us1ng a Fairchild FPA 104 Light Reflection
Emitter/Sensor Array, whose ir beam is modulated at the spinning rate
of a rotor painted with a black mark. The modulated signal from the
phototransistor is amplified, and the spinning rate is, monitored .either
~on a scope or on-a counter. Use of a scope permits;one to‘observe
undesirable periodic mot1ons ~

~ Watch this space for further deve]opments at the MHPL!

o - - AGary ~-
- 1b. o . , Professor

" Magic Amgle
Rbfpv,_ o

_ FPA 104
J Evitter / Semsov

Iz3‘f

Arrangement for Bench
Testing -









