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THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE , o
725 N. WOLFE STREET - BALTIMORE, MARYLAND 21205 g

TELEPHONE 955-5000

DEPARTMENT OF PHYSIOLOGICAL CHEMISTRY AREA CODE 301

October 25, 1982

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

Dear Barry: -
CONFORMATIONAL SEARCH ON ENZYME-BOUND LACTOYL-GLUTHATHIONE

o We have been using the paramagnetic effects of Mn2+ on T, to measure

Mn'“ to proton distances on the tripeptide product, S-(D-]act&y])g]utathione,

bound to the enzyme Glyoxalase I (Figure 1) (1). In order to more objectively

build molecular models based on these measured distances and to better evaluate

the uniqueness of the model, we are using a distance geometry algorithm (2)

which computes a structure consistent with known intermolecular bond distances, ,

gond angles, Van der Waals radii, and experimentally measured MnZ" to proton L
istances.

After more than twenty runs, our best fit structures fall into two
families (Fig. 2) both of which show 1ittle variation about their respective
means (Fig. 3). We hope to distinguish between these two sets of solutions
by further distance measurements using interproton Overhauser effects.

With apologies for 1ateness,v

Albert S. Mildvan, Paul Rosevear and

Joe Schaffer /42%'0///
WW )

yon o

1. Sellin, S, Rosevear, P., Mannervik, B. and Mildvan, A.S. J. Biol.
Chem. 257 10023 (1982) :

2. Kuntz, I.D., Crippen, G.M., and Kollman, P.A. Biopolymers 18, 939 (1979)



Mn

az2d

8si
o/ f
H’\WZC\

CHy

Figure 1

Figure 3

L H

-—CH2 .

N CT* i\ehf’NH;
/ +
H

:O
e _

A -
)

291-2



291-3

Research Division

GRACE W. R. Grace & Co.

7379 Route 32 ~
Columbia, Maryland 21044 \_

(301) 531-4000
Direct Dial (301} 531- 4436
October 26, 1982
Dr. Bernard L. Shapiro
Department of Chemistry
Texas A&M University
College Station, Texas 77843

Dear Barry:

Spectral Properties of a Hydroquinone: Triethylenediamine
Complex. '

Recently an unexpected precipitate, filtered from a known =
oligomer formulation, was submitted to this laboratory for
identification. The material was poorly soluble in organic
solvents and water but very soluble in either dilute aqueous
base or acid. No melting point was found; the material
decomposed on heating. It could be recrystallized from
methanol. Elemental analysis (C, 64.70%; H, 8.23%; 0, 14.73%;

N, 12.52%) indicated the empirical formula: C H_NO.

With the aid of C-13 and proton NMR, infrared, and mass
spectroscopy, the unknown was identified as the 1:1 complex of
hydroguinone (HQ) with triethylenediamine (TEDA), having the ,
molecular formula C;;H,,N,O,. TEDA was known to be present in —
the formulation; HQ was an additive whose presence was not
kunown at the time. This identification was confirmed by
comparison of the IR and C-13 NMR spectra of the precipitate
with material synthesized by direct reaction of H¢ with TEDA
in this laboratory.

This HQ:TEDA complex was first reported over 25 years ago.
A fairly recent paper by Ilczyszyn, et al. (1) reports C-13
chemical shift data for salts of substituted phenols with
triethylamine. We are unaware of any previous report on the
NMR spectra of salts of dihydroxy benzenes and dibasic amines.

The C-13 and proton NMR spectra of the HQ:TEDA complex
have only three signals each. These signals and their -
assignments are tabulated below; assignments were made using
- the positions of the signals, the multiplicities in the SFORD
C-13 spectrum and the relative intensities of the proton
signals. Olefinic or carbonyl structures were ruled out by
the infrared spectrum.

Ll

S
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OBSERVED CHEMICAL SHIFTS IN NMR SPECTRA OF HQ:TEDA COMPLEX
(a) (b)

C-13 Spectrum Proton Spectrum Assignment
' SFORD Rel.
s {from TMS) Multiplicity gs(from TMS) 1Int.
149.6 singlet - - Aromatic ipso carbon
115.5 doublet 6.61 2 Aromatic CH groups
46.8 triplet 2.73 6 R—CHZ—N— groups
- - 4.5 1 Exchangeable H

a) Obtained from a saturated solution in DMSO-d g

b) Obtained from a saturated solution in methanol—d4.

The mass spectrum of the precipitated material did not
show a molecular ion for a Cy3H;aN305; compound. Instead there
were two strong peaks for m = 110 and m = 112 (molecular ions
of HQ and TEDA) and the remainder of the spectrum was the
‘superposition of the fragmentation patterns of HQ and TEDA.
These probably formed by thermal decomposition of the original
solid. :

In our spectra, obtained in DMSO-d, solution, the C-13
signals of the material have the same chemical shifts as the
corresponding signals observed for pure HQ and TEDA. The
reported data of Ilczyszyn et al. indicated downfield shitfts
for the carbon signals in chloroform solutions of substituted
phenol: triethylamine complexes due to either strong hydrogen
bonding or charge transfer between phenol and base. It is
postulated that in DMSO-d,; solution competition with the polar
solvent suppresses this bonding and the HQ and TEDA moieties of
the complex exist as neutral rather than charged species. In
the solid state the IR spectrum of the HQ:TEDA complex shows
peaks for the NH species and may indicate that the solid
complex has either an ionic crystal lattice or a hydrogen-
bonded polymeric structure.

We hope that this contribution will satisty our
subscription obligations for TAMU Newsletter.

Sincerely Youré,

/

- N/ )
o O ’75£ /e (Zb : >
é551e L. Gove Donald J. Clzrcy William E. Klll}ﬁger

(%// . Ilczyszyn, Z. Latajka, and H. Ratajczak,
Org Magn. Reson. 16, 173 (1981).
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PHILIPPS-UNIVERSITAT MARBURG

FACHBEREICH CHEMIE

Priv. Doz. Dr. Stefan Berger -

: 1
I EB CHEMIE - HANS-MEERWEIN-STR.- D-3550 MARBURG
MARBURG.DEN 25,10.1982

Professor B. L. Shapiro ' TELEFON (06421) 28-1
P DURCHWAHL: (06421)28-5520
Texas A & M University ’ TELEX 482372

College Station, TX - 77843

USA

Dear Professor Shapiro,

Deuterium Isotope Effect on 1 C Chemical shift over 12 bonds

In the current race for long range deuterium isotope effects on 13C chemical
shifts (see TAMU 276/34, 277/23, 278/8, 280/3, 281/5) we would like to mark
a distinct point. We have recently synthesised a series of compounds with a
single deuterium atom at the end of a growing chain of conjugated carbon
atoms. The last compound of this series, 1-phenyl-4-tolyl-butadiene ],

shows a deuterium isotope effect from the .single deuterium in the phenyl
ring over 12 bonds. 6 A0

10 N 3 o 10 =9 0 39
° (H—.CH—CH=—=CH— b 4

()

Ch,

The values given in the formula are in ppb and have been obtained on our

WH-400 spectrometer from a mixture of both the labelled and unlabelled

species. Even more interesting than the deuterium effect over 12 bonds -
is the behaviour of the carbon atoms within the butadiene bridge, which

do show a polarisation as if the deuterium would be a real substituent.

Sincerely yours

- T,
\Jg | l[ M‘/‘,M‘V\
(S. Ber (H. Kinzer)
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. Los Alamos

Los Alamos National Laboratory
Los Alamos,New Mexico 87545

October 26, 1982

Professor Barry Shapiro
Department of Chemistry
Texas A & M University
College Station, TX 77843

Dear Professor Shapiro:

The second New Mexico Regional NMR (E[NMR]Z) meeting held at the Los
Alamos National Laboratory NMR Facility on September 25, 1982, was
attended by 27 people from five institutions in New Mexico as well
as representatives from corporate sponsors Cryomagnet Systems, JEOL,
Nicolet, and Wilmad. The meeting featured a number of posters in
addition to invited talks by Paul Lauterbur (SUNY-Stoney Brook) and
Bi1l Earl (Los Alamos). The next meeting will be March 1983 at

New Mexico Institute of M1n1ng and Technology in Socorro and will be

organized by Larry Werbelow.

~~

'Sincerely,
- P

Enchitulidiona_
E. Fukushima 9
for the (NMR)
Steering Committee

= EF/nb

Cys: CRM (2), MS A150
- INC-4 File
E. Fukushima
~~

An Equal Opportunity Employer/Operated by University of Callfornia
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INSTITUTE OF CHEMICAL PROCESS FUNDAMENTALS

CZECHOSLOVAK ACADEMY OF SCIENCE
165 02 PRAHA 6 - SUCHDOL

Prof. B.L. Shapiro 29 October 1982
Texas A&M University 4073/82
re.: assignment of 2951 chemical shifts in silylated methyl

B-D-xylopyranoside derivatives
Dear Barry,

29

we are still involved with applications of Si NMR to ana-

lytical oroblems. When polyfunctional compounds are silylated

the number of 23

Si lines gives the number of functional groups;
the assignment of these lines is a problem. Though it can
be made in a rigorous way by 2D techniques, we are looking for

empirical rules (29

Si 2D experiments are extremely time deman-
ding as good resolution in both dimensions is required).
Recently, we have investigated (with Dr. Petrdkovd of Bra-
tislava) an ektensive series of all possible mono- and di-O-me-
thylated (Me), O-benzvlated (Bn), O-benzoylated (Bz), and O-
-acetylated (Ac) methyl B-D-xylopvranosides. The results are
schematically depicted in the Figure. Using the simple one-1li-
ne 2951 NMR spectra of trimethylsilylated di-O-substituted
compounds as a training set, we established a "parallelogram
rule” that the silicon shifts are alwavs in the indicated or-
der. Using this rule, lines in more complex spedtra could be
assigned as demonstrated for the case of pertrimethvlsilylated
methyl Bg-D-xylopyranoside. The assignment can be verified by
the 2D techniqués or by heteronuclear l3C - 298i INADEQUATE ex-

periments developed (see TAMU-NMR-N 287,p.35) for this purpose.

Sincerelv vyours /
v YT i

/ﬁén Schraml
z
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La Trobe University

DEPARTIVIENT OF ORGANIC CHEMISTRY TELEFRPHONE 4783122

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

Texas 77843,

U.S.A.

Dear Barry:

Molybdenum Relaxation

Since we have been working with 95Mo chemical shifts for a number of years,
we have started using the same compounds for relaxation studies. v

We have been carrying out relaxation studies of 2°Mo nucleus in various
compounds. Mo is a spin 5/2 nucleus, and so its relaxation would be
expected to be dominated by the quadrupolar mechanism. Under motional
narrowing conditions (onc<<l)

_ 312 (2143) 5

2
10 12(21-1) X )

(1 +

=

=1
1g T2q

w:L =]

T
C

where ¥ 1is the nuclear quadrupole coupling constant = equZQ
h L/
n is the assymetry parameter, Tc is the rotational correlation time.
Ty can be obtained from the % height linewidth if the inhomogeneity
broadening is negligible (T, = 1 ,). Since 95Mo linewidths range from a

few Hz to thousands of Hz, Ti's ranging from hundreds of milliseconds
to microseconds are expected.

‘ . . . o
T's are measured using the inversion recovery (180 —T—909T%1pulse
sequence, with the time (1) and intensity data S(t1) fitted to a 3 parameter
equation of the form

5(1) = §{=) (1-B exp_(T/T3)
1

Exponential fitting is preferred to the usual method of obtaining the T;

from the slope of the logarithmic equation, since it is not dependent on

the accuracy of the S(») measurement. The broad lines and rapid decay of
the FID in many compounds make acquisition of the FID after about 30 msec
unnecessary, allowing quite rapid determination of T,'s.

Table 1 shows some relaxation data for the class of compounds

R
cp MO(CO)3CH2—<GEE>// (cp = cyclopentadienyl anion)

BUNDOORA/ VICTORIA/AUSTRALIA 3083. TELEGRAMS AND CABLES: LATROBE MELBOURNE
Telex: No. (AA) 33143



TABLE 1.

W (Hz)
P-H 66.9%1.2
P-CF3 62.0+1.2
P-OMe 63.2+1.2
O-Me 68.1+1.2
2,4,6 Me 126.3%1.2
{(Me)scp P-H 97.4%1.2

T, (msec)

4.76+0.1
5.1340.1
5.04%0.1
4.670.1
2.52%0.02
3.27%0.04

Ti's are the average of several measurements;

deviations. C ¥ 0.5M in CHCf3. Temp.

= 20°.

Ty (msec)

4.92%0.13
5.29%0.09
5.11%0,12
4.86%0.12
2.51+0.04
3.39%0.04

291-12

uncertainties are standard

The results in Table 1 show good agreement between Ty's calculated from
linewidths and inversion recovery Tj's, indicating a 1 or 2 Hz inhomogeneity
contribution to linewidths. Addition of extra methyl groups to the benzyl
or cp. ligands results in longer correlation times and shorter T;'s.

Table 2 shows the results for another class of compounds;

(arene) Mo(CO) 3.

The m bonded arenes are toluene, xylene and mesitylene. The 95Mo linewidths
are too narrow (3-6Hz) for T, calculations to be meaningful, but this also
means that the 2’Mo linewidths are narrow enough to be accurately
measured. If only quadrupolar relaxation is significant, then the’
quadrupole moment ratio can be calculated (97Q/95Q = (95T1/97T1)%).
results are in excellent agreement with the value of 11.4#0.4 obtained by

the same method for aqueous molybdate.

H

TABLE 2

toluene o-xyl
I5Mo T 165.4%3.2 88.2+2,2
(msec)
97Mo Wk 252 £3 466 +3
(Hz) ,
97Mo T 1.26 0.683
(msec) i
976,/95¢ 11.5 11.4

Q

C ® 0.5M in CHpCl,. Temp. = 20

m-xyl p-xyl

The

mes

115.0%0.5 103.6%x2.2 77.6%2.0

358 13 398 3
0.889 0.800
11.4 11.4

532 43

0.598

11.4

Again, a decrease in Ty is apparent with increéasing methyl substitution,
but the order of the xylyl T;'s may indicate an effect of increasing metal-

arene bond strength on the quadrupole coupling constant.
has been advanced as a possible explanation of chemical shift order in

these compounds. (2)

Such an effect

Please credit this contribution to the Monash Uniﬁersity account (Ian Rae,
Mike Heffernan) who are kind enough to share the newsletter with us.

I R.R. Vold and R.L. Vold, J.Mag.Res., 19, 365 (1975).

2

A.F. Masters, R.T.C. Brownlee, M.J. O'Connor, A.G. Wedd, Inorg.Chem., 20,

4183 (1981) .rE_A.ob RW’,S-

R.T.C. Brownlee

B AU Shehan

B.P. Shehan
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SANDOZ, Inc.

éANDOZ

PHARMACEUTICAL DIVISION ‘ EAST HANOVER, N.J. 07936
RESEARCH & DEVELOPMENT

TELEPHONES
201 - 386 - 7500
212-349- 1212

TWX: 710 - 986 - 8208

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

October 18, 1982.
Dear Barry.
COMBINED C~13 SHIFT AND STRUCTURE STORAGE AND RETRIEVAL
USING THE MACCS SYSTEM. '

As part of a project to store and retrieve structures and
associated chemical and biological data, a Datatype was
Created (CMR.SHIFTS) in our in house Database. This Data-—
base is set up and Run using the MACCS (Molecular Access
System, by Molecular Design Ltd., Inc.) program. The Data--
type is Numeric, accepting two columns of numbers (atom
number and shift) followed by comment fields of cca 110
characters. up to 300 lines per compound

Input is as follows: The structure is Drawn with a
light pen and Registered, if not already present in the
Database. The system automatically creates a unique
numbering of non—hydrogen atoms. The structure is Plotted
out with Numbering turned On. With this plot and the
CMR shifts in view, the Data are Registered under the
compound into Datatype CMR. BHIFTS, one atom:, one shift,
one optional comment per line. The comments can include
letters a, b etc for groups of interchangeable atoms

Searching: After Filing, the information is immediately
available to all authorized users. The shifts can be
Tange Searched, and several Ttanges can be combined.
Structures on the hitlist can be Viewed, or the Dats CMR
can be inspected, printed, the structures can be Plotted
The comments and other Data can be string Searched.
Conversely, & structure or SubStructure Search will hit
all the appropriate compounds, whose CMR data can then be
inspected, printed or Searched.



INT.RES. NO |SAH.ND SALTCODE [CHEM. NO JNIT ~ :
CMR.SHIFTS
67 SAH-300333 [N £888-777-66 BAR
Gf
/‘f 3
/
;4‘; - ™~ - 1.0 - 126.9 CDCL3
i 2.0~ 140.6 TMS
3.0 - 178.4  25.2 MA?
4.0 - 126.6 XL-100-12 WIDE-GAP
; | 5.0 - -99G99,0 SW=5KHZ |
| | 6.0 - 115.6 25 MUSEC Y5CEG
: N 7.0 - 109.8 REPTIMZ 1.ES
; 1g\\\ 2 1 8.0 - -9999,0 15 OXYGEN
| /////// 3.0 - 123.7 BK-->4K FT
| AN 10.0 - 144.0 +/- .1PPM
: B 11.0 - 40.5 RT
. 12.0 - 132.3 TUBE S-MM
|
' 11
IMoL
INAME CMR EG
| : SPECTRUM.NO |INIT CMR G.M.COPFOLA, A.D.KAHLE AND M. J.SHRPIROD,
IC10 H3 N O - - AEF ORG.MAGN.RESON., 17, 242 (1981).
. Sl - THIS 1S A TEST OF MARGEN ON CMR DHTA FROM PILOT:.
}: 153. ‘5 FOR C-SHIFTS |*°'F
T

. 183 g §-3-82

v1-16¢
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Los Alamos

Los Alamos National Laboratory
Los Alamos,New Mexico 87545

October 26, 1982

Dr. Bernard L. Shapiro

Texas A & M University NMR Newsletter
Department of Chemistry

Texas A & M University

College Station, TX 77843

Subject: DECOUPLER DISABLE CIRCUIT FOR THE BRUKER ASPECT 2000 COMPUTER
Dear Dr. Shapiro:

Qur group is part of the ICONs (Isotopes of Carbon, Oxygen, and Nitrogen)
program at Los Alamos, and we frequently deal with Tlabeled compounds that
require a great deal of preparation. We also experience occasional power
glitches that sometimes stop the computer on our WM-300 spectrometer, but
leave the decoupler at a high power level (with only sufficient cooling
for bi-level decoupling) until an operator intervenes by pushing the
CLEAR button. As a result a sample gets cooked. Uninterruptible power
supplies eliminate these problems, but they are expensive and add main-
tenance difficulties of their own. ‘

We asked Bruker for a means of automatically shutting off the decoupler
when the computer (an Aspect 2000) stops, but unfortunately their sugges-
£ion did not work. It involved putting an inverter from board 15, back-
plane pin A8 (labeled STOP on the schematic) to IC 101, pin 1 on pulser
board 13A. Probably the 74LS00 that they furnished had insufficient
drive capabilities to reset all the ICs on that line, which is labeled
BINIT- (Board INITialize) on the schematic.

The source of BINIT- is two buffer-driver inverters (IC 132) in series
fed by the INIT- signal. The Togic to reset BINIT- can be easily insert-
ed between the two inverters. It is necessary to cut the foil connecting
pins 12 (mislabeled INIT- on our schematic) and 13 of IC 132 (it was on
the component side of the board in our computer) and add the following
circuit to shut off most of the functions of the pulser board when the
computer halts.

Board 15 Board 13a
pin A8 pin B10

2
4 1 :
IC 132, pin 12 - ::Ej::::kr—ﬁ- IC 132, pin 13

74L502 (J,N)

An Equal Opportunity Employer/Operated by Unliversity of California
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National Institute for Medical Research
The Ridgeway, Mill Hill
London NW7 1AA
telegrams Natinmed LondonNW?7

Medical R ch Council telex 922666 (MBCNAT G)
edieal Reseat telephone 01-959 3666

Your reference

Our reference GCKR/JL

Professor B.L., Shapiro,

Department of Chemistry,

Texas A § M University,

College Station,

Texas 77843,

U.S.A. 19th October, 1982

Dear Professor Shapiro,

15N INEPT studies of trimethoprim binding to dihydrofolate reductase

One of the most useful applications of nmr to the study of protein-small
molecule interactions is in establishing the ionisation state of the bound
ligand (1) - something which cannot be done by X-ray crystallography. These
.experiments commonly involve chemical shift arguments. Thus in our study (2)
of the bindin% of [2-13C]—trimethoprim to dihydrofolate reductase, we
observed the !3C signal from the 2-carbon of the bound inhibitor at

89.26 ppm, compared to 87.97 ppm for free protonated and 95.06 ppm for

free unprotonated trimethoprim. The chemical shift of the bound ligand

is clearly much closer to that of the protonated than to that of the
unprotonated molecule. The difference of 1.29 ppm between the shifts of

the bound and the protonated molecules can readily be accounted for by the
kind of environmental effects expected for a bound ligand, whereas the
difference of 5.80 ppm between the shifts of the bound and unprotonated
moiccules is improbably large for such effects in a diamagnetic non-haem
system. It is reasonable to conclude, therefore, that trimethoprim is
protonated when bound to the enzyme, but this has not been demonstrated
unequivocally.

An unequivocal demonstration is possible by using 15N nmr, since the
existence of a one-bond !5N-!H scalar coupling can give direct information
on whether a proton is attached to a given nitrogen. Trimethoprim enriched
with 15N at Np, N3 and the Z-amino group was kindly synthesised for us by
Dr. Lee Kuyper (Wellcome Research Laboratories). The Figure shows the 15N
signals from N; and the 2-amino group of trimethoprim bound to the enzyme.
The spectra were obtained by using the INEPT method (3), using timings
appropriate to a one-bond !°N-1H coupling (see Figure legend). The
observation that both the N; and the 2-NH; resonances show signal enhance-
ment by the INEPT procedure demonstrates that N; does have a one-bond
coupling to a proton, and this can be seen directly as a splitting of the
N, resonance in the absence of H decoupling. This is therefore unequivocal
proof that trimethoprim is protonated on N; when bound to dihydrofolate
reductase.

Cont./
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Professor B.L. Shapiro 3 : 19th October, 1982

The proton coupled to N; is of course potentially exchangeable with the
aqueous solvent, and indeed no INEPT enhancement could be observed for free
trimethoprim in aqueous solution. The observation of INEPT enhancement in
the bound state reflects the relatively slow exchange of the N;-proton with
the solvent; from the crystal structure (4) it is seen to be involved in a
hydrogen - bond to an aspartate residue. As the sample temperature is
increased, so the Nl signal decreases in intensity, until it becomes
undetectable at 30°C. Model experiments with trimethoprim in DMSO confirm
that, as expected, the INEPT enhancement disappears when the exchange rate
is such as to collapse the !5N-l'H doublet. Thus at 30 C, the Nj-proton
exchanges with the solvent at a rate of about 80 s!; since the dissociation
rate constant for the complex at this temperature 1s <6 s, the proton
exchange must be due to some degree of flexibility in the complex.

Yours sincerely,

P (il %%

A.W. Bevan G.C.K. Roberts J. Feeney

‘References

1. Jardetzky, O. and Roberts, G.C.K. (1981) 'NMR in Molecular Biology'.
Academic Press, New York, Chaps. 9 § 10. ‘

-2, Roberts, G.C.K., Feeney, J., Burgen, A.S.V. and Daluge, S. (1981)

FEBS Lett., 131, 85.

.3. Morris, G. and Freeman, R. t1979) J. Am. Chem. Soc., 101, 760;

Morris, G. (1980) J. Am. Chem. Soc., 102, 428.

4. Baker, D.J., Beddell, C.R., Champness, J.N., Goodford, P.J., Norrington,
F.E.A., Smith, D.A. and Stammers, D.K.  (1981) FEBS Lett., 126{ 29.
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N;H E®N-TMP

INEPT
2-NHo
X
Decoupled
X
| A O O N SO AU NN VN SN (CSNS W U
150 100 50  ppm

20.3 MHz 1°N INEPT spectra of the complex between [Nj, Ns, 2-amino—15N] trim-
ethoprim and L.casei dihydrofolate reductase. The solution contained 1.4 mM
complex, 500 mM KC1, 50 mM phosphate pH 6.5, in 3 ml H20 (containing 10% D0
for field-frequency lock). Each spectrum was obtained using the 'refocussed'
INEPT method on a Bruker WM200 spectrometer at a sample temperature of 5°C.
The timings used were those appropriate to a triplet with a coupling constant
of 90 Hz; signals from the N; doublet and the 2-amino triplet are clearly
seen using triplet timing, whereas the 2-amino signal is not clearly seen
using doublet timing. The bottom spectrum was obtained using noise-modulated
Iy decoupling during acquisition only. The top spectrum is the result of
averaging 35000 FIDS, the bottom spectrum of averaging 15000 FIDS. 'X!'
denotes an instrumental artefact.






0

TR B
H
NH/\S/N VNr!
a

R

a H,0
3! 2
2I
R ) R
o
R' . R"0S0.,0R" 2N !

3 2
2|

N N > R"
_/ 8
4 5 " e
R OSO3
Chemical Shifts in CDCI3 vs. Internal TMS
Carbon Amide Imidazoline Imidazolinium
Number @ P | 1 | I
2 174.0 174.0 168.0 167.8,167.4 168.4 168.7
2 36.7 36.7 27.7 27.9 24.0 23.8
3 25.9 25.9 26.6 26.6 25.9 25.7
39.0 39.1 49.2 50.2 47.4/5 47.5/5
48.6 48.7 -51.5 52.0 L46.8/4 46.8/4
51.5 48.7 50.1 50.2 49.8 50.0
B 60.3 39.1 59.2 40.6 57.7 36.1
L ' 42.0 33.9
2 12.7

9 or series I, R"=0Hand R" = CHZCH3.

°For series Il, Rt = NHCOCH,CH,R and R" = CH,

jd 2C/D13 -1-
10/11/82
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Gliinther's "fingerprint" assignment of 1,2-disubstituted ben-
3)
ferrocenes. Earlier a larger 1J(CH) seemed to distinguish

C3/4 from C2/5 in (ch)EFe 1); now the 1J(CH) are equal for

1 and 2 within experimental error. None the less we hope to

4)

zenes appears to be not applicable for monosubstituted

proceed without specific deuteration since we have nJ(EG).
From numerous monosubstituted benzenes with a spin-1/2 ele-
ment in the w-position it is knownthat “J(EC)< J(EC). The
inverse comes out from Jakobsen's work on methylferrocene

I would be glad if anybody could comment on this difference.

Please credit this letter to the subscription of H.P. Fritz.

Yours sincerely

1) Kohler et al., J. Organomet. Chem. 96 (1975) 391; Z. Natur-
forsch. B 31 (1976) 1151.

2) Braun et al., J. Orgamonet. Chem. 97 (1975) 429.

3) Glinther et al., J. Magn. Res. 11 (1973) 344,

4) Koridze et al., J. Organomet. Chem. 136 (1977) 57.

5) Jakobsen et al., J. Organomet. Chem. 114 (1976) 145.
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We can provide details of this modification to anyone who is

interested.

Sincerely,

fobe /NW//

0. TABRE D. ZIMMERMANN

(1) C. Le Cocqg, J.Y. Lallemand, J.C.S. Chem. Comm. 1981, 150
(2) D. Burum, R. LCrnst, J. Magn. Res. 1980, 39, 163.
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{0865-) 53322

RF/ml

PHYSICAL CHEMISTRY LABORATORY 291-3?2
OXFORD UNIVERSITY
SOUTH' PARKS ROAD

OXFORD
0OX1 30z

1st November, 1982

Professor Bernmard L. Shapiro,
Department of Chemistry
Texas A and M University,
College Station,

Texas 77843,

U.5.A.

Dear Barry,

"Nostalgia"

Does anyone still yearn for the good old days when proton NMR

spectra were all simple and signal-to-moise ratio was terrible? You
“can fix up your spectrometer with the following pulse sequence (see

Figure 1):

(a) Presaturate all protons with repeated radiofrequency pulses and
field gradient pulses.

(b) Excite a single chosen carbon-13 resonance with an on-resonance
DANTE sequence.,

(c) Allow free precession of carbon-13 vectors while coupled to protoms
for a fixed period A,. A, =1/(2 3..) for methine; A, = 1/(43,.,.)

1 1 CH 1 CH
for methylene groups.

(d) Transfer polarization to protons with a 90° carbon pulse applied
along the Y axis of the rotating frame. This is similar to INEPT,
but no 180°'s are needed since the carbon transmitter is at exact

‘resonance. Alternate the phase of this pulse (i_Y).

(e) Excite the proton signals with a 90° pulse (the multiplet components
are in antiphase).

(f) Allow free precession for a period A2 =1/( JCH)'

(g) Acquire the proton signal decoupled from carbon-13. Any old decoupler

mode will do, since this transmitter is at resonance. Alternate the
receiver phase in step with the alternation in stage (d) so as to
cancel all proton signals save those transferred from carbon.

We can guarantee a sensitivity loss of almost two orders of magnitude

by this trick. Better still, most of the remaining spectrum disappears,
leaving only the subspectrum from the protons at the chosen carbon site.
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Occasionally this may solve a chémical problem. The conventional

proton spectrum of sparteine (Figure 2a) can be simplified by such
polarization transfer experiments. 1In particular Figure 2c shows a

proton subspectrum obtained by transfer from C7. The large (12 Hz) vicimnal
coupling J b confirms that these CH bonds are nearly eclipsed, which is
evidence that the third ring (C7, C8, C9, Cll, N, Cl17) has a boat
conformation.

This work was conceived and carried out by A.J. Shaka in this
laboratory and is to be published as a communication to the Journal of
Magnetic Resonance.

Yours sincerely,

‘Ray

Ray Freeman

Figure for contribution by J. Kowalewski (page 291—35).
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY

DEPARTMENT OF CHEMISTRY
CAMBRIDGE. MASSACHUSETTS 02139

November 29, 1982

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

Dear Barry:
Sample Prep for MAS of Polymer Films

We wish to report a sample preparation technique useful to practitioners
of CP-MAS NMR. Polymers are frequently obtained in the form of films or
sheets. These samples are commonly rolled into cylinders, or cut into round
discs which are stacked into rotors of the Beams or Andrews variety. The re-
sulting packed rotors are the nuclei for considerable frustration, as they do
not always exhibit the desired dynamic balance for magic angle sample spinning.

We have observed that a small amount of virgin Teflon® powder (Dupont 7A),
when tightly packed on top of stacked film discs, significantly increases
rotor balance. The beneficial deformation of the soft Teflon® packing usually
occurs within a short spinning time. The Tef]on®, which also serves to com-
press the stacked discs, can be capped with an adhesive disc of Scotch Magic
Tape®. The cohesive properties of Teflon® powder make it an ideal packing
material consumming only 5-10% of the available sample volume. Finally, the
totally fluorinated hydrocarbon material contributes no unwanted signal in
proton decoupled 13¢ or 31p CcP-MAS NMR.

Sincerely yours,

v, W

D. W. Kormos JJ 5. Waugh
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We plan to apply this treatment to problems where there maybe questions
as to the range of validity of line shapes obtained from autocorrelation

procedures where the motion is a complex one, as in the case of biological
-~ systems.

~

1. J. 1. Kaplan, E. Gelerinter, and G. C. Fryburg, Mol. Cryst. and Liq. Cryst.
23, 69 (73); 3. R. Norris and S. 1. Weissman, J. Phys. Chem. 73, 3119 (1969).

Sincerely
W lLM /«/1 4«’/{0 a/)ﬁwgk_ 6@%
Jerome 1. Kaplan Kashyap V. Vasavada
Professor of Physics "Professor of Physics
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P.S. a) Please credit this note to B.D. Nageswara Rao's account

b) Thank you for your reminder.






10 =% ~ 8o =1 = q0— & — 45 —AguB i yq 4

.Tq#«‘caf°9/ Phase cac,(w( 4o m«la Adeteet 2QT

0
> w O ey
S
= T
o) -
R ' ow
O___
=
o
THEEE
P
W & | =
ey
' 00 N ] |
200 0 -200

Poub le Emw\—{uw\ o hemiea | shiF+ dorre(c tion Fo—

1—Ten+ano(, The. axes are laLellei LA 42"

PC(&*\V—'( o ’\"faMSM(}ﬁr 'flf-eaucnxy,






291-42

—~ Professor B. L. Shapiro November 23, 1982
A more useful test at this point has been the performance of
this probe with our DNA samples. Below are two spectra: one obtaimed
on 8.8 ml of DNA solution (25 mg ml1™1) in a conventional 20mm probe
which achieves ASTM 13C sensitivity near 700:1 and the second spectrum
obtained on just under 1 ml of the same sample (but only ca. 0.5 ml
is in the active area —— we are making a smaller cell now).
Ac‘)ql
standard
a ]
20 mm ﬁuple- cly M
- 2o mg Wb o sidaspinner
&u-l'als F
| 23 mg 197 bp DA
A5 ™ -l ' -l
mg ; 2’ 257mg mi cz'
3 by h
6000 scans The 6000 s<ans g
cr
¢s! | The,
basas bases ’f

W

As shown, we are getting ca. 70% of the sensitivity on less than
1/8 of the volume. This of course results from two factors: better
coupling to the smaller coil and the solenoid geometry.

I hope to have more information soon. In the meantime, this
probe is available for N,I.H. Resource users. Just call or write
us with your problems!

Director

~ Y T
Paul S. Marchetti
Resource Biochemist
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B-9000 GENT, 17. November 1982

KRIJGSLAAN 271 -5 4 Tel. 225715
(Belgié - Europa)

LABORATORIUM

ORGAnmgﬁECHEME Prof. B.L. SHAPIRO,
. Department of Chemistry
Texas A & M University
College Station TX 77843 (U.S.A.)

Dear Barry,
ABOUT COUPLING CONSTANTS IN o-D-XYLOPYRANOSIDES.

We found that in a-D-xylopyranosides J(4,5eq) = n5,5 Hz, 3J(4,5ax)
= 10,5 Hz and J(Seq,Sax) = n—10.5 Hz. These data are considered to be
diagnostic for "C; chairs. The pattern of H-5ax in the I spectrum of
Me 2-0-Ac-a-D-xylopyranoside (])(R = Me, R' = Ac, R" = R'"" = H) appeared
as a triplet-like structure with a distance between the outgr lines of
24 .6 Hz and suggesting in a first order approximation that “J(4,5ax) =
]ZJ(Seq,Sax)l 12.3 Hz. Utille! and Gagnaire report for 1,2,3- tr1—0—
acetyl a-D-xylopyranose (2) in CDCl, (R =_R' = R" = Ac, R"'— H) 33(T,2) =
3.5 Hz (pointing to a *C; conformation), 3J(4 5eq) = 2.5 Hz, J(4 5ax) =
12.5 Hz and 2J(5eq,5ax) = 12.5 Hz. As H-5eq and H-4 both are found! at
8§ 3.90 degeneration of the system is expected. For (L) H-4 and H-5eq re-
sonate respectively at § 3.73 and § 3.69. '
We have simulated the isolated ABX-part (A is H-4,
B is H-5A, X is H-5B) as a three spin system, using
the coupling constants extracted from the other ig%)
compounds in the a—D—xylopyran051de series (e.g. Faﬂc).
3J(4 5eq) = 5.6 Hz, 3J(4,5ax) = 10.5 Hz and
J(Seq,Sax) = ~10.5 Hz) and have found excellent 4 i
agreement with the experimental spectrum. The po- (q chsir OR
sition of the lines of the X-part (H-5B) could
easily be calculated from the table of energies”. It appears from these
calculations that the outer lines are not the transitions representing
J@X + Jpx (namely 2 -+ 1 and 8 -+ 7) but the lines from the transitions
6" + 3" and 5' -+ 4', The distance between the outer lines of the X-part
(H-5B) of 1 in benzene amounts to 21.0 Hz. Now the data measured by
first-order approach agree very well with the real values.
In general, the patterns of H-5> protons in aldopentoses should be analy-
zed with care.

Sincerely yours,

-

André DE BRUYN. Luc SPIESSENS.
REFERENCES : 1) J.P. Utille and D. Gagnaire, Carbohyd. Res. 106, 43-57 (1982).

2) J.D. Roberts, "An introduction to the analysis of the spin-spin
splitting in high resolution n.m.r. spectra" W.A. Benjamin, N.Y.
1961, p. 80.
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THE PROCTER & GAMBLE COMPANY

P.O. BOX 39175
MIAM] VALLEY LABORATORIES CINCINNATI, OHIO 45247

SYMPOSIUM ON HIGH-RESOLUTION NMR OF SOLIDS,

OXFORD, OHIO, MAY 24, 1983

Dear Barry:

Thank you for the yellow reminder. To continue receiving the Newsletter, which
we find valuable, I would like to call attention to a Symposium on High-
Resolution NMR of Solids: Techniques and Applications, of which I am

chairman. This Symposium will be held May 24, 1983, at Miami University,
Oxford, Ohioc (about 40 miles from Cincinnati). It is part of the ACS Central
Regional Meeting to be held there May 23-25. The Symposium speakers (indicated
with an asterisk) are:

J. L. Ackerman¥* and R. Pratt, University of Cincinnati: "Magic-Angle
Spinning of Quadrupolar Nuclei"

M. G. Munowitz, W. P. Aue, D. J. Ruben, and R. G. Griffin*, Francis Bitter
National Magnet Laboratory, Massachusetts Institute of Technology: "Two-
Dimensional NMR in Rotating Solids"

B. E. Hanson*, H. Dorn, and E. Motell, Virginia Polytechnic Institute and
State University: "13¢ NMR Studies of Solid-State Dynamics in Metal
Carbonyls"

E. Oldfield*, University of Illinois: "High-Resolution NMR of Solids"

W. M. Ritchey®*, D. Cory, and A. Cholli, Case Western Reserve University:
"293i and 13C MAS-NMR of Solid Polymers"

J. P. Yesinowski¥*, R. A. Wolfgang, and M. J. Mobley, Miami Valley
Laboratories, The Procter & Gamble Co.: n19g Magic-Angle Spinning NMR
Revisited: Surface Applications"

Open papers/posters on a wider variety of subjects are also being solicited.
Four copies of an abstract, with the original on a standard ACS form, should be
submitted to the Program Chairman, Dr., Marion D. Francis, by January 15, 1983
(his address is that on this letterhead). Further details of the program have
appeared in the November 15 issue of Chemical and Engineering News.

Very truly yours,

THE PROCTER & GAMBLE COMPANY
Research & Development Department

T2 s

James P. Yesinowski
(513) 977-2551

tsm/JPYsym














