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Carleton University
Ottawa, Canada K15 5B6

I

 October 28, 1981.

Professor B.L. Shapiro

Department of Chemistry
Texas A & M University

College Station, Texas

77843 U.S.A.

E_A Dear Barry:

15y NMR OF DIAMAGNETIC METAL.ION: NUCLEOSIDE

INTERACTIONS

We have begun a program to investigate heavy metal :
nucleotide component interactions by Nitrogen NMR. As an;g
example of our findings to date, I enclose a plot of the
Chemical shift changes for guanosine, examined as a 0.5 M
solution in DMSO-dg, as a function of added Hg?* ion.

N

It appears that N-7, which experiences an upfield shift
of ca 20 ppm on addition of one equivalent HgCl,, is the preferred
metallation site. This finding is consistent wgth results of
M.0. calculations which suggest that N-7 is involved in the
primary binding sites 0F7nuc1eoside to "soft" metals.
. This
Metallation site selectivity has also been noted for

. the nucleosides adenosine and cytidine, agaig&PMSO-ds solution.

We are extending this work to aqueous solutions, and to
base-paired dinucleotides which form mini-helices in water.

i Sincerely,
/\/}w&“

G.W. Buchanan,
Associate Professor.

© mcs

De’bértment of Chemistry [0 Steacie Building [0 (613) 231-2760
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DEPARTMENT OF HEALTH & HUMAN SERVICES : Public Heaith Service .

&
£ :
' ""‘rv..u : S : National Institutes of Health
! ' Bethesda, Maryland 20205

November 5, 1981

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

Re: Observation of P-P NOE
Dear Dr. .Shapiro:

Recently we have become deeply involved in 2Z-D techniques and would like to
present our preliminary results of phosphorus NOESY experiment (S. Makura & R. R.
Ernst, Mol. Physics 41(1), 95 (1980)), which, as far as we know, was not yet
performed. Fig. la is the 2-D spectrum of 220: mM ATP. Off-diagonal peaks
represent transient NOEs between different phosphates while the ''mnormal" ATP
spectrum appears on the diagonal. Vanishingly small P -P, interactions compar-
ing to B, -P_ interactions are obvious. It is instructive to compare this spec—
trum to the one of dilute (46 mM) ATP (Fig. 1b). While still less pronounced than
interaétions, interactions are now clearly visible. Allowing for the
. S9N Jf these spectra, thg ratios of P -P, to P P cross—peaks integrated inten-
sities is <0.05 for the concentrated AT@ and 6 6 'for the dilute ATP.

While we are still working on this case trying to get a better understanding of
NOE's buildups, our feeling is that these results reflect a "soft" structure ATP
molecules assume in concentrated solutions.

These experiments were initiated by us as the first step towards elucidation of
net phosphate fluxes in the PEP/ATP/ADP/AMP/P. system in living mammalian cells
by 2-D NOE spectroscopy, which was shown (S. Mgkura, et al., J. Mag. Res. 43, 259
(1981)) to be a powerful and promising tool for the elucidation of chemical
exchange processes (B. H. Meier & R. R. Ernst, JACS 101, 6441 (1979)).

Please credit this contribution to the account of Dr. R. Highet.

Sinc reiy,

Lev Jacobson
{In
'/i Ui
Jamds A. Ferretti
. Physical Sciences Laboratory

Divigsion of Computer Research
& Technology

Encl.

wh
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Fig. 1. 3lP two-dimensional NOE spectra and coresponding contour maps of 226 mM (A)

and 46 mM (B) ATP in Hy0, pH 8.

te.
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m UNIVERSITY OF MINNESOTA
- TWIN CITIES

Department of Chemistry
Kolthoff and Smith Halls

207 Pleasant Street S.E. \\/
Minneapolis, Minnesota 55455

" November 5, 1981

Prof. Bernard L. Shapiro
Department of Chemistry
Texas A &M Uriversity
College Station, Texas 77843

(128

Dear Barry,

The spectrum below is, I think, a particularly clear example of the sensi- gy
tivity of 93Co shifts to subtle environmental effects. . With a chemical shift
range that spans parts per thousand, it is possible to detect very minor dif-
ferences in structure. The spectrum below, taken on a 300 MHz Nicolet spectro-
meter, is from a sample pf hexamminecobalt (III) chloride that had equilibrated
for some time in a 1:1 mixture of H,0 and D,0. The resulting pattern arises
from the D-H distribution among the nitrogen atoms. Of the total possible peaks
of 19, we have here resolved only 1l4; however, clearly a shift in the solvent
composition will shift the spectrum towards the ends of the pattern.

While this spectrum is perhaps of remote interest by itself, it clearly
shows the possibility of studying the proton exchange from coordinate mnitrogen
atoms in more detail than may be even useful. It also points out a potential R
problem when one routinely uses deuterium oxide as a lock solvent in cobalt-59 N
spectrscopy. Depending on pH any of the coordinated amines will also exchange
protons and give rise to additional isotope shifted resonances that may be
thought of as impurities initially.

59

“Co ' 71.771640 MHz

]

~-2000 Hz

Best regards,

'Robeéfﬁz?%;:jZZt

&/IL B(pri..

Ste hen Philson






For information on NMR and EPR
instrumentation and accessories
your prime source
is the nearest Bruker office:

Bruker Instruments, Inc.
Manning Park, Billerica, MA 01821
(617) 667-9580

201 San Antonio Circle, Suite 152
Mountain View, CA 94040
(415) 941-3804

539 Beall Ave., Rockville, MD 20850
(301) 762-4440 T

1603 Darwin Court, Wheaton, IL 60187
(312) 668-4441

Call or mail this coupon to the nearest Bruker office.

Please send me more information on the new DISNMR -

The information is needed for future planning [1  for purchase after 6 months []
for immediate purchase [1 Please have your specialist contact me [
My telephone numberis: ()

| am also interested in NMR systems (1 My field of application is:

Name:

Institute/Company:

Address:

City/State/Zip:
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The: spectra shown here are For the steroid androstanolone (210mgs/
cc pf CDC13). The JMODSE middle spectrum is drawn with CHB’ CH

positive and CH C negative and was obtained with T=8 m sec

2,
corresponding to J=125 MHZ. The bottom spectrum is the broad band

decoupled spectrum and the top is the single frequency off resonance
decoupled spectrum recorded|with the proton decoupler set about

700 'Hz upfield of TMS. The |spectra were run under conditions such
that the JMODSE spectrum took about the same time as the BBD spectrum
(around 20 minutes) whereas [the SFORD spectrum was accumulated for
aboﬁt 4.5 times as long.

The?SFORD spectrum enables ‘he quaternary carbons, C3, C13, Cl1l0 to be
identified immediately. Also, the CH groups Cl17, C9 and to a lesser
extent C1l4 can be picked oul as doublets. The two CHngroups C18,

- C19 are clearly distinguished. 1In the intervening regions from 20 to

50 PPM the JMODSE spectrum Jnables the CH2 and CH groups to be

identified without the ambiéuity of the SFORD spectrum. The quaternary

carbon C10 and the methine C8 are seen to be very nicely separated by
the JMODSE technique.

We aim to test this technique on everyday samples. Whether it proves
to be such a useful adjunct to SFORD in practice, for samples of
limited quantity, as it is here, remains to be seen.

I must apologise for being s0 late with this first contribution and

I should like to thank Dr J Hanson for the sample of adrostanolone
and help with the chemical shift assignments shown below:

€1 38.4 C5 46.6 |CO 53.8 C13 42.8 C17 81.4
c2 37.8 ©6 28.6 Cl0 35.5 Cl4 50.6 CI8 11.00
'c3 211.6 €7 31.1 |Cl1 20.8 C15 23.2 Cl9 11.20
'C4 44.4 C8 35.3 |Cl2 36.5 C16 30.2.

Bestlregards,
‘QC~Z>~aijl. D . o .

- Michael D Rowe

Reference:

1. C. LeCocq and J.-Y Lallemand, J.C.S.Chem.Soc. 150, (1981).

i



d c udd- ot . " ) ....

-IIrILV»I.DL\...-Ib.L1L\|—.I A_s_A__4_ IPL'I\F\.—I.)‘ A S A A _A_a_ 2 Ll—llbrl.r A b_A__ A A _A_ -Ly\r)l.hlhll.’ t_ r.” A a4

E,\.s,.s,;.») ?Jﬁiitij ; ﬁi: ﬁ >; ?:{J ﬁt %@%&xi?« Al r?%m_\:,_ _,z§<,q,ﬁ_> oA I

279-119__

¢ .
et o _ o Y

u

" " : .._.. 1)

LTH) Lo L 1 - O ' '
’ n..u b4 J "
H.. )
9|

ey ok Mo FL@J{JJ?@%@&%@FE Sk

1o
L L] "o
Yo
-, w .
i \ R [ ¢ _’
:\S\/P,{ quoIs >
Ve by v A Ay~ g A Al Trar™ o panmr VSTYY ”



279-11 ' . : -
INSTITUTE OF CHEMICAL PHYSICS HHCTUTYT XUMHYECKOWU H

AND BIOPHYSICS o BUOJOTHYECKOH ¢H3IHUKH
ACADEMY OF SCIENCES OF THE AKALEMHUSA HAYK
| ESTONIAN SSR » 3CTOHCKOH CCP
Lenini puiestee 10, Tallinn 200001, 7S8R ' 200001 Taaann, doyanpap Jleuuna, 10
Tel, 44-13-04, 60-57-59, 44-14-32 Tea, HH-13-011, 6057 -5, 44-14-32
October 29, 1981 Ref. No. 56 ' Professor Bernard L. Shapiro’

‘ - . Department of Chemistry
Texas A & M University
"""""""""""""""""""""" - College Station, Texas 77843
USA

MAS of quadrupoles

Dear Prof. Shapiro,

Please excuse our long silence. We are too busy working on-
various solid-state high resolution NMR projects, spinning all
possible nuclei at or near the magic angle. In this letter we
want to show that magic angle spinning (MAS) can provide
useful information about the isotropic chemical shifts and
'quadrupole coupling parameters of nuclei with spin I = 3/2,
'5/2, 7/2 ... in powdeﬁ~samples. MAS not only averages out the
chemical shift anisotropy and dipolar interactions, but also
reduces fourfold the linewidth of the central transition. For

easy interpretation, the condition
| 3(e?qo/h)2 | T(T+1) -3/4
Vrot ¥ T6 v S N

ro Larmor I“(21-1)

must be satisfied. In |this case the Spinning sidebands will

be clearly separated from the centerband. The calculation of

lineshape is an easy task for the Bruker Aspect-2000 computer
and a library with various asymmetry parameters n can be

memorized for handy reference.

Other interaction parameters change only the scaling of line
along frequency axis. The isotropic chemical shift practi-
cally coincides with the bottom of the left slope of the
composite lineshape, while the other features provide infor-
mation about the principal values of the guadrupole inter-
action tensor. A more detailed analysis is in press in Chem.
Phys.Letters. We have studied various compounds containing
‘23Na, 27Al, 11B and other quadrupole nuclei. In the accom-

panying Figure, the 23Na spectra of NaH2P04-2H20 are shown.

We seem to have found a crystalline modification of it, where
n is 0.25 rather than 0.47 as reported by Holuj and Petch
[Can. J. Phys. 34, 1169 (1956) 1.

_ : Sincerely yours
A, Samoson E. Lippmaa

1___'; A Sonradda e N S

o SO0 3275, 1000

s



 calc.
n = 0.25

exp -

CXP - 200
2345 MBS
V1, = 53 MHZ

21-64¢
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DEPARTMENT OF CHEMISTRY |
TEL. (403) 432-3254

TELEX 037-2879

THE UNIVERSITY OF ALBERTA
EDMONTON, ALBERTA, CANADA
T6G 2G2

October 21, 1981

Professor B.L. Shapiro
Department of Chemistry

Texas A & M University

College Station, Texas 77843
U.S.A.

Dear Barryé

Re: Summer Symposium on Analytical Applications
of NMR Spectroscopy ‘

Fach year; thé Analvtical Division of the American Chemical Society sponsors
a "Summer Symposium on Analytical Chemistry". This coming summer, the symposium
will beée held on Juhe 28-30 at Michigan State University. The subject of the
symposium is "Analytical Applications of NMR Spectroscopy".

_ The symposium program is not yet complete, but the plans are to have a
comprehensive coverage of state-of-the-art NMR techniques and applications in-
cluding'recent advances in instrumentation and software, carbon-13 NMR, multi-
nuclear NMR, methods for resolution and sensitivity enhancement, new NMR techniques,
2D FT NMR, analytical applications of NMR in industrial laboratories, in environmental
laboratoriés, in energy-related problems, etc., NMR of solid samples, and NMR
measurements on biological samples. We also are planning poster sessions. Aryone
wishing tozparticipate in the poster session should contact the program chairman.

Further information mav be obtained from either the General‘
chairman or the proaram chairman. ’

Sincerely{yours,

C/Afégifzgzﬁbéﬁg;éafiéliﬁfpﬁfzr” Aé:é&ézzg%7 <;Z:égz;¢1{§74;ic,e,~__ |

Alexander I. Popd¥ Dallas L. Rabenstein

General Chairman (Program Chairman)

Department of Chemistry . Department of Chemistry \

Michigan State University Universityv of Alberta

East Lansinag, Michigan Edmonton, Alberta, Canada
TG 2G2

aw
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'CSIR
Council for Scientific and Industrial Research /A
National Chemical Research Laboratory
P O Box 395 Pretoria 0001 South Africa National (012) 86-9211

Tel.:

Telex 3-630 Telegrams Navorschem International -+ 27 12 86-9211

Our file 600/400/94/1 Your file

Professor B.L. Shapiro
Texas A & M University
COLLEGE STATION

Texas 77843

United States of America

<o

Dear Professor Shapiro

AN INTERMEDIATE EXCHANGE RATE TRAP

* Recently, we fell into the trap set by an organometallic complex which had been
characterised by X-ray crystallography as the 18-electron butadiene metal hydride
structure I, L = PMe,Ph.

2
H b + | c ¥
R"\' L Q{—\WeRuLg’ b(AdR\L L3
“ L d — o,

' L 1 ITA ‘ R

The 13C spectrum (300C in CD.C1l ) failed to show, however, any lines for the
butadiene portion so we rash%y Suggested to the chemist responsible (Dr T.V.Ashworth)
some fault in the sample preparation. After several more attempts with the

same outcome we cooled the solution to -60°C and lo and behold four lines appeared
at 41.2, 94.9, 67.2, and 2.8 ppm. Respectively T,D,D and Q in the s.f.o.r.d.

Clearly, at 30°C the molecule is in the intermediate exchange region, the slow
exchange structure being not I but the formally l6-electron allyl species IT,
although I may be the intermediate in the exchange IIA 7 IIB as suggested by
Ittel et al. (J. Amer. Chem. Soc., 101, 6905 (1979)) for an analogous Fe complex.
The Fe complex is at slow exchange at 30°C but both complexes show pronounced
shielding of the methyl group carbon and proton resonances putting the latter
in a region which the unwary might assign to a metal hydride.

Yours sincerely

OA Lferusrs. - -

A.A. Chalmers
CHIEF RESEARCH OFFICER

Please address all correspondence to the Director
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CONCORDIA
UNIVERSITY

DEPARTMENT OF CHEMISTRY

November 6, 1981

Dr. B.L. Shapiro

Department of Chemistry

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

Dear Barry:

1

JSTERIC INFLUENCES ON METHYL GROUP 'H RELAXATION

In the course of 1H spin-lattice relaxation studies of methy1
groups in a series of substituted toluenes, a substantial
differential in the methyl group Ry values for ortho- and meta-
toluidines was observed. This difference is attributed to steric
hindrance of methyl rotation by the amino function in the ortho-
isomer. This results in a slower rate of methyl group rotation,
which affect? the R value by reducing the spin-rotation
contribution' and increasing the dipolar relaxation efficiency,
relative to a freely rotating methyl group. Evidently the dipolar
contribution dominates. To allow for a direct measurement of this
effect in a single experiment, the Ry values of 2,4- and 2,5-
dimethylaniline were measured, with similar results (see Table).

We needed to find out if the ortho methyl group was picking up
any relaxation from an adjacent amino proton Calculations based on
a static spatial re]at1onsh1p between amino and methyl functions
showed that this was a possibility. To check, N,N-dideutero-2,4-
dimethylaniline was prepared and the Ry va]ues were measured. The
normalized Ry values and hindered-to-free methyl Ry ratios were
essentially unchanged (see Table). Also, if there were any
relaxation contributions from an amino proton, an NOE enhancement,
rarely seen for a methyl groupZ, would be evident upon saturation
of the amino function. We measured the NOE difference spectrum3 for
2,4-dimethylaniline and found no measureable enhancement of the
methy1 signal intensity. From these exper1ments we concluded that
the Ry differential does, in fact, arise from the steric hindrance

“to methyl rotation.

-----

SIR GEORGE WILLIAMS CAMPUS
1455 DE MAISONNEUVE BLVD. WEST
MONTREAL, QUEBEC H3G 1M8
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Dr. B.L. Shapiro | November 6, 1981

This example of the sensitivity of methyl ]H Ry values to the

steric environment demonstrates the potential of these values for
the determination of structure and stereochemistry.

Best regards,

Yours sincerely,

/
e
ek it
i /\.' . P A S .
W.J. Chazin L.D. Colebrook

/ac

3

Rowan, et a1.2 measured a.spin—rotation contribution to 1H

relaxation of about 25% for the freely rotating methyl group
in 3,5-dichlorotoluene.

R. Rowan, P. Mazzocchi, C. Kanagy, and M. Regan, J. Magn. Re§.,
39, 27 (1980).

L.D. Hall and .J.K.M. Sanders, J. Am. Chem. Soc., 102, 5703 (1980).

Table:
Compbund, Normalized Ry values* _

Free Hindered . Ratio H:F
m-Toluidine | 1.33 ’ - -
o-Toluidine - 1.63 o 1.22
2,4-Dimethylaniline 1.43 1.66 1.16
N,N-Dideutero-2,4-
dimethylaniline 1.44 1.64 1.14

2,5-Dimethylaniline 1.42 . : 1.69 1.18

*

Normalized to the Ry value of a remote aromatic proton.
400 MHz spectra.
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Diamond Shamrock T. R. Evans Research Center \_/
November 9, 1981
Professor Bernard L. Shapiro
Department of Chemistry
Texas A&M University .
College Station, TX 77845
APPLICATION OF C-H COUPLING CONSTANTS FOR DETERMINATION
OF REGIOSELECTIVITY WITH THE AID OF A SOLVENT INDUCED SHIFT
Discrimination of products from OAr substitution of a
dihalopyridazinone,

/=

R- //‘OAr _
Vi
o X X = halogen
I : IT

is possible by measurement of the two and three bond C-H

coupling constants bearing between proton H-6 and carbons

C-5 and C-4. Larger coupling 1s anticipated over the

three bond path than over the two bond route!s%2:%. There-

fore, if OAr is at C-4, then the C-H coupling there should

be larger than at C-5. In three derivatives studied thus

far, OAr preferentially appears at C-4. The following =

pertinent parameters have been measured:

Derivative  2J (H-6,C-5) 33 (H-6,C-4) § (C-4) § (C-5) X
1 4.3 Hz 7.3 Hz 150.4 ppm 116.8 ppm
2 4.9 6.7 146.7 128.1
3 3.7 5.9 149.0 126.6

Because of interferring peak overlap using CDClji, these
measurements had to be made in DMSO~-dg solvent where a
small induced shift provided the requisite peak resolution.
"High resolution" 13C NMR spectra were obtained on our
WH-90 using gated ledecoupling,

Diamond Shamrock Corporation P.O. Box 348, Painesville, Ohio 44077 Phone: 216 357-3000 .
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November 9,71981

Sincerely,

2 0 .
George E. Babbitt
jsb

P.S. Please credit Diamond Shamrock's account with this
contribution.

lWherli, F. W. and L. Wirthlin, Interpretation of Carbon-13
NMR Spectra, Heyden, New York, (1976).

2Levy, G. C., R. L. Lichter and G. L. Nelson, Carbon-13
Nuclear Magnetic Resonance Spectroscopy, 2nd edition,

John Wiley & Sons, New York (1980).

3Organic Magnetic Resonance, 15, 18(1981).



279-19

Varian AG / Steinhauserstrasse / 6300 Zug / Switzerland
Tel. (042) 232575
Telex 78 841

Prof. B.L. Shapiro

Department of Chemistry ‘ .
Texras A &§ M Univer:itv ‘ Varian

College Station, Texas 77843
U.S.A.

TWO—-DIMEMNSIONAL MNMR:

T HE FIRS T T ENMN YEARS.

Dear Professor Shapiro,

It is exactly ten years ago that J.Jeener first pointed out the general principle and
potential usefulness of two-dimensional Fourier-Transform NMR, in that memorable
lecture at the Znd Ampere Summer School in Yugoslavxa And ever since, chemists and
NMR spectroscopxsts have been intrigued by the ooncept and its power and at the
same time put off by ill-conceived statements like "2D NMR is orders of magnitude
legs sensitive' or "it only works at very high magﬁetic fields" or '"the processing of
the data takes ages" ‘or "the spectra look nice but you never get the information you
really want" or "commercial instruments will never meet the experimental
requirements".

True: the spgc;tra do look nice indeed. But as far as all those other statements are
concerned

We are now regularly using the new standard software ("rev.G") on our XL-200, and
we are realizing that, with the powerful 2D cpabilities it provides, we can.solve all
kinds of real-life amnalytical problems much more rapidly and elegantly than with the
old-fashioned double resonance methods. 'There are some key requirements, however,
which must be met by the speotrometer's datasjstem before one can even start to
think about using 2D NMR in a routine fashion:

— Mass storage media must allow simultaneous storage of original F.I.D.'s, first
domain, and second domain data. Very often, repeated Fourier transformations
ar required to achieve optimum presentation of data. The ideal combination of
exponential weighting, convolution-difference, and pseudo-echo is often not
found -at first shot. ‘

— Fourier-transform times (and this includes all overheads that account for data
storage on and retrieval from the mass media, weighting, phasing, and display)
nust be short. But since even a pretty fast program has to chew for some 30
minutes on a 1000 by 1000 spectrum, you MUST have the capabxlxty of
processing your 2D data while you are acquxnng other data. Otherwise the
other guys who want to do their normal accumulations on the machine will
never let you do the fancy 2D stuff.

)
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Figure 2 shows a "CCCP" spectrum: a two-dimensional version of the "INADEQUATE"
experiment yielding 'diredt],y a "“"Carbon-Carbon Connectivity Plot' and Hencé the full
structure of an unknown molecule. The structure of this novel diterpene follows
imfediately from the connectivities indicated in the spectrum. The spectrum is the
result of a weekend accumiilation. The compound was obtained from Dr. Reinaecker,
Maxk Piandk Institute for Coal Research, Muelheim, Gefmahy’.

All text and one.of the figures showrn in this letter were obtained from a PAPER
TIGER dot matrix graphics printer and using standard XL-200 hardware and software.
By the way; wouldnt that be a great idea for some of your contributors: an NMR

spectrometer that ‘can be programmed to answer all your colorful reminders all by
itself!

Any of your readers who wish to obtain more detdiled information on the experiments
described above (or on a texut system for generating TAMUNN contributions...) are
invited to drop us a line for preprints and application notes on the subject.

Yours sincerely,

_{:.__\__L(.UJ)M

The Varian Team, Europe

Tenw” %r ZL’H%






Immediate delivery
on pulse programmer capabilities! .

If you're still waiting for a hard-wired pulse programming
device to perform the NMR experiments you want, you just
don't have an XL-200 Superconducting FT NMR

Spectrometer.

If you do have an XL-200, you know that when we promised
you pulse programming capabilities, you got them on delivery
of your XL System. Because pulse programming, even of the
most sophisticated sequences, is one of several operations
you can perform using the standard software you receive with
every Varian XL-200 purchase.

As an XL-200 owner, you can take advantage of such

new sequences as INEPT and INADEQUATE (3C satellite
excitation via double quantum coherence). Our ongoing
series of software programs, known as the Pulse Sequence

Send today for new

Act now to receive your copy of the new brochure on the
XL-200 Superconducting FT NMR Spectrometer. This
publication includes information concerning 2-D NMR, pulse
sequence generation, dot matrix displays, new software
capabilities, user-programming, and other valuable input for
NMR spectroscopists.

A new Varian Applications Report, titled “Two-Dimensional
NMR on the XL-200;' is also available. So write or call now for
your copies of this literature.

If you would like a Varian Sales Representative to visit, please
contact the Varian Sales Office nearest you. A list of offices

appears below.

Varian U.S. Sales Offices

CALIFORNIA

9901 Paramount Blvd.
Downey, CA 90240
(213) 927-3415

375 Distel Circle
Los Altos, CA 94022
(415) 968-8141

COLORADO

4665 Kipling, Suite 1
Wheatridge, CO 80033
(303) 425-0413

GEORGIA

6650 Powers Ferry Rd.
Suite 100

Atlanta, GA 30339
(404) 955-1392

N
Library, also alerts you to the latest experiments as they are
published.
Remember this: If you already own an XL-200 NMR
Spectrometer, you have a "Pulse Programmer’’ It's the
Acquisition Processor, which we've been shipping on the
XL-200 orders since 1978.
The XL-200’'s Acquisition Processor has a direct disk interface,
its own CPU, and memory for both program and data.
These additional components free the main CPU for
other tasks.
This means you can run new experiments, essentially, right N
after you read the original research, or after receiving a copy
of the PASCAL code in either a Varian software update or in a
new issue of the Pulse Sequence Library.
= - - -
instrument brochure and applications literature!
BN
\\/
NEW JERSEY
25 Hanover Rd.
Florham Park, NJ 07932
(201) 822-3700
NEW YORK
6489 Ridings Rd.
Syracuse, NY 13206
(315) 437-6464 -
TEXAS
Plaza Southwest
5750 Bintliff Dr., Suite 202
Houston, TX 77036
(713) 783-1800
INEW AL-<UU DIUUTIUIC dENU [1IeW vdiidi INIVIIT ARPICAUUNTS DepUrnt.
varian/instrument group * 611 hansen way, palo alto, california 94303 u.s.a. -~
679 springvale road, mulgrave, victoria, australia 3170 « 45 river drive, georgetown, ontario, canada L7G 2J4 !
3rd matsuda bldg., 2-2-6 ohkubo, shinjuku-ku, tokyo 160, japan ¢ steinhauserstrasse, CH-6300, zug, switzerland N
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Professor B.L. Shapiro
Department of Chemistry
Texas A&M University
College Station

‘ Texas 77843 - U.S.A.

Datum 5 November 1981

Deaf prof. Shapiro,

It has been known for some years, that coupling constants are solvent
depehdent, j.e. changing the solvent will‘change the coupling constant
even when no conformational changes occur in the solute. ;

A maJor factor in this solvent denendency (which is in the order of ]ess

than :3% for 1JC H) is attributed to an electric field effect. Recently

the electric field dependency has been studied by Watanabe c.s. for 1JC-H
in a number of chlorine substituted ethanes! and ha]oethanes dissolved
in a%series of solvents with dielectric cdnstants ranging from 2.24 to
191.3. 0f the several models which descfﬁbe the induced electric field
distribution in the solute®-*-5-6 Watanabe uses the "solvation" or
"so]iaton" model1®. Theoretical values for 1JC_H are derived from finite
pertubation INDO and/or CNDO/2 approximations.

Though the fit of the observed data and the theoretical values in the
studied solvent ranges are far from perfect®, Watanabe concludes that,
after scaling of the theoretical data, the sovation model is at 1ea§t

as satisfactory as the reaction field modé]. ‘

As we had done some preliminary studies on the solvent dependency of
1JC_H in various compounds, but did not obtain very satisfactory resuits,
we decided to study the old workhorse of electric field dependency of .
NMR parameters, PARALDEHYDE. ‘

For this compound the shift dependency on the reaction field has been

*and in our opinion incorrectly the dielectric constants of the solvents
are used for the calculations.
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UniverSity Of Durham Department of Chemistry

Science Laboratories, South Road, Durham, DH1 3LE
Telephone: Durham 64971 (STD code 0385)

10th November, 1981.

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

Texas 77843,

U.S.A,

Dear Barry,
Computer program for pulsed NMR spectrometer control

At last we are responding to the stream of coloured paper from
agq ?
you,

About two years ago we contributed a PDP1l program for operating
an NMR FFT spectrometer, Now a much improved version can be offered.
It runs under RT11l or TSX+ (with the latter the timesharing facilities
can still be used) and requires an FP-11 processor to be present, though
a version can be supplied which does not need this. Currently we are
working on a version which will drive more than one spectrometer
simultaneously. The program can be supplied as source files on an
RX01 floppy disk which contain instructions for assembly and use.
Necessary peripherals, as before are an ARll for display and some
timing, a DR11l for data input and output to the pulse programmer
(drawings of which can be supplied) ADC and digital plotter.

Yours sincerely,

75:«:3 S b Pay flwte——

A. Royston. R.S. Matthews.
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DEPARTMENT OF CHEMISTRY wmuumnm.lmw
TEL. (403) 432-3254

) TELEX 037-2979

THE UNIVERSITY OF ALBERTA
EDMONTON, ALBERTA, CANADA
' T8G 2G2

November 9, 1981

Professor B. L. Shapiro,
Department of Chemistry
Texas A & M University
College Station, TX 77843
USA
13 ‘ .
C T] Measurements on Prostacyclin
Dear Professor Shapiro:
In our continuing studies of the structure-activity relations
of the prostaglandins, specifically of prostacyclin and its
derivatives (1,2), we have carried out detailed '3C T, measure-
ments on prostacyclin.
1 2
4
HO,C |
-
The !'3C resonances were readily assigned using the 3¢ spin echo
technique with gated proton decoupling (3). These line assign-
ments are in good agreement with those observed for the prosta-
cyclin methyl ester in CDCl, (4) with the exception of Cl to C3,
as expected. The NT valueg for C5 to C15 are nearly equal within
experimental error, Iindicating that this portion of the molecule
has a longer correlation time than is observed for €2, €3 and Cl6,
C18, €C19. This conclusion is in agreement with our results based
on the 'H relaxation rates (1). The present results are in agreement
with '3Cc data for prostaglandin F2 (5,6), which has one five=-
membered ring between C8 and C12.
13 TABLE
C Chemical Shifts and Refaxation Times (NT]) for Prostacyclin
(0.085 M) in Glycine Buffer (0.20 M, pH = 10.4, T = L°C).
Carbon Shift(a) NT](b) T
. U
(ppm) (sec)
1 186.26 ‘ -

2 | ~39.86 0.60
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3 29.17 0.56
L(17) 27.53 -

5 100.30 0.23
6 156.29 -

7 34.96 0.30
8 47.60 0.25
9 86.35 0.29
10 L2 .47 0.36
11 78.75 0.26
12 56.36 0.23
13 134.67 0.32
14 138.13 0.27
15 75.44 0.30
16 38.88 0.38
17 (&) 27.53 -
18 33.89 0.74
19 24,98 1.48
20 16.31 | -

a. With respect to TSP-du measured at 100.6 MHz. Resolution =
1.221 Hz/pt.

b. The NT, values represent an average value based on 2-4 experi-
ments. Error limits on T, are ~10%. A line broadening of 10
Hz was used. The measurements were carried out on degassed
samples.
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G. Kotovych

Yours sincerely,

C ;. //(/4 //Q /%é&d/

H. M. Aarts . . Nakashlma
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UNION CARBIDE CORPORATION

P. 0 BOX 8361, SOUTH CHARLESTON, W. VA, 25303
RESEARCH AND DEVELOPMENT DERPARTMENT
Technical Center

November 11, 1981

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

Re: "Increased l3C sensitivity by'a new modulation method"
Dear Professor Shapiro:

A 543:1 signal-to-noise ratio for 13¢ 903 ethylbenzene (12
mm standard sample) has been obtained on our Varian XL-100 (Figure
1) and we routinely achieve 500:1 or better. Prior to this, the
maximum 13C S:N achieved was 170:1 (Varian specification 120:1).
Other experimental results, using a variety of compounds, confirm a
signal strength increase of a factor of three. This improvement is
due to a recently developed modulation method for proton decoupling.

A more suitable power spectral density of the decoupling
radio-frequency field is achieved by a modulation technique that
successively modulates the r-f with two frequencies having a
frequency ratio of four-to-one. The circuit is shown schematically
in Figure 2. Our Varian XL-100 NMR spectrometer (vintage 1975)
equipped with the standard random noise modulation was used to
develop and evaluate this double modulation scheme. The only
modification involved the 100 MHz modulator/power amplifier circuit
(schematic 87-126-86)). In this module, the input r-f coaxial cable
was cut and fitted with BNC connectors to provide a means of
connection to the modulation circuit.

Our best results were realized by first phase modulating ‘the
r-f with a square-ware frequency of 128 Hz followed by a second
phase modulation with a frequency exactly one-fourth of the first
frequency (32 Hz).

A full report of this work is scheduled to be publishea in
the February, 1982 issue of the Journal of Magnetic Resonance.

' Sincerely,

rt W. Dykstra
RWD/1c

Attachment
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1
Fig. 1 3C NMR spectrum of 90% ethylbenzene (12 mm standard
sample). Insert is ten-fold amplification of noise.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

C i . Building 2, Room B2=08

‘(’I ~ d . . - A y -
w National Institutes of Health

Dri Batry Shapiro Bethesda, Maryland 20205
MMR Newslétter November 12, 1981
Teéxds A&M Unlversity o
College Station, Texas 77843 7 31P
Déaf.ﬁaffya Re: NMR and DNA Conformation
_ Further eviderice for the alternating (zig—zag) phosphodiester backbone conforii<
ation of poly(dAdT) poly (dAdT) 1s provided by the effects of inereasing salt conceii=
tration on its 3P NMR spectrui,

‘Thé déublet (A = 22 Hz) originally deseribed for 145 bp material defived from
semi—synthetic chrofiatin cannot be resolved in the speétrum of polymeric synthetic
material because the lines are too broad (1). However, it can be resolved in material
which has been sonicated to smaller sizé ranges (2,3). The doublet of poly(dAdT)
polygdAdT) is obserVed well Below the melting teémperaturé determined by UV absorbanée
and 3lp wR studies. This doublet indicates distinct conformations for dApdT and
dTpdA Sequences in the co-polymer (1<4),

Addition of NaCl (3) or CsF (Figure) causes an inétrease in the separation of the
doublet which is linear with salt ¢oncentration, Marky et al. (5) were able to resolve
the doublét of synthetic poly(dAdT) +poly(dAdT) in 1 M tetramethylammonium chloride,
but not in 1. M or lower concentrations of NaCl. This discrepancy with our results
probably arises from the larger sized commeréial material they uséd. The changes in
the relativeé areas of the Ewo ¢omponents observed 6n additién of NaCl could arise
from ‘a changeover from a strictly alternating conformation, or possibly also from
aggregation. With increasing CsF concentration the relativeé areas of the two com-
ponents rémain approximately equal (Figure).

Kypt et al. (6) and Patel et al. (7) have both concluded recently that poly (dAdT) «
poly(dAdT) can exist in two forms depending on the salt concentration. Since they
wére unable to resolve thé doublet of synthetic poly(dAdT) poly(dAdT) in low salt
Patel et al. concluded that there was a fast non—cooperative transition with Cst and
other cations from a regular B-form in low salt, represented by a singlet, to an
alternating form in high salt, represented by the doublet (7). Xypr et al (6) also
observed the doublet with sonicated material in low salt, however they explained the
increased peak geparation in high salt by the existence of a "sttange double helix."
The linear shift changes for the doublet peaks with increased salt concentration that
we have observed indicate a fast non—cooperative transition via a continuum of
structures involving DNA winding (8) from a zig-zag B-form to a zig~zag C-form.

‘ Further details of conformational aspects of salt effects on alternating d(AT) and

other sequences will be given in a forthcoming publication (4).

- David Foxall‘has arrived from Oxford, to replace Lev Jacobson, just as our
Nicolet-0xford 500 MHz spectrometer has become operational.

Yours sincetely,

féck S. Cohen & Chi-wan Chen
Developmeéntal Pharmacology Branch
National Institute of Child

, Health and Human Development
JSC: ell .

@(NA"’ ”/fo—m%z/

“

o~
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CSF (M} Figure Legend: Depéndence of
_ 31p spectra at
y 109.3 MHz of
sonicated
poly(dAdT) -

poly(dAdT) on CsF
concentration at
37°cC.
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Eidgenodssische : ‘ ETH-Zentrum November 15, 1981
Technische Hochschule Ziirich ! CH-8092 Ziirich :
Durchwahinummer 01 /2564368... .

_ Telefonzentraie 01 / 25622 11
Laboratorlum

tiir Physikalische Chemie
0430
Prof. B.L. Shapiro
Department of Chemistry
Texas A&M University
College Station
Texas 77843 UsaA

"Optical Line-Narrowing" in Magic Angle NMR

Dear Dr. Shapiro,

All readers familiar with magic angle spinning know how elusive
that mythical angle really is. Although the stability of Andrew-—
Beams rotors is quite satisfactory, the axis of rotation is not
well defined. In practice, this axis often deviates significantly
from the symmetry axis of the conical stator, thus making accurate
mechanical control of the latter's position meaningless. The ac-
tual axis of rotation varies with spinner speed, rotor material,
sample packing and temperature of the driving gas. The angle is
best calibrated by observing the linewidth of a signal with large
anisotropy (such as the carbonyl resonance in glycine), but pain-
staking adjustments may become useless after changing the sample.

We have recently implemented a simple optical device to adjust

the angle of the actual axis of rotation. An inexpensive low-power
laser source (Spectra Physics model 136) is mounted between the
"horns" of the magnet cryostat, with the beam directed vertically
down the bore of the superconducting magnet. This beam is first
deflectéd by a polished aluminium mirror, mounted at about 1 cm
from the rotor. The surface of the 8 x 12 mm mirror lies at an
angle of 54.7° with respect to the vertical magnetic field, parallel
to the rotor axis. The laser beam is then deflected by the cap of
the spinning Andrew-Beams rotor. Although we normally use (per-
deuterated) plexiglas which is quite transparent, it is suffi--
cient to polish the outer surface of the screw-on cap to obtain
adequate reflection, in spite of the screwdriver-slit in this
surface. (The greatest part of the beam helps to keep the sample
warm and colourful).

The beam travels back up the magnet bore, is reflected by a 45°
mirror fastened to the laser source (the primary beam travels
through ‘a hole in this aluminium mirror), and projects an image
on the wall.

o
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The total path length after deflection on the rotor cap is 6 m,
hence a deviation by +0.1° causes the image to move by + 1 cm.
Deviations of the rotation axis perpendicular to the plane spanned
by the magnetic field and the spinner axis do not affect reso-
lution, and corresponding excursions of the laser image (vertical
in our arrangement) may be ignored. In practice, the surface of
the screw-on cap may not be perfectly normal to the axis of ro-
tation. As a result, the laser image describes a circular or
elliptical path in the course of sample rotation, typically with
a diameter of about 10 cm. The linewidth of the carbon-13 reso-
nance correlates reproducibly with the horizontal excursions of
the laser image as shown in Fig. 1. The device has turned out

to be useful if the sample must be changed frequently, or if
spectra must be obtained with different spinning speeds (e.g. to
unravel overlapping sidebands). Fig. 2 shows how the lineshape
degrades upon acceleration from 2000 Hz (bottom) to 4000 Hz
(middle). A straightforward realignment of the laser image yields
excellent lineshapes without trial-and-error (top). Note that the
amplitude of the centreband is enhanced at the expense of the
sidebands (not shown).

The infrared spinner-speed detector of our Bruker CXP-300 is
mounted sideways, directed towards the rotor segment which pro-
trudes from the rf coil.

We've found research to be more enjoyable with our device, parti-

cularly in our recent attempts to combine magic angle spinning
with two-~dimensional spectroscopy.

Yours sincerely

Ceodtoo Beteda. - W lpiwady

Geoffrey Bodenhausen Pablo Caravatti

;ﬁj@g~¢q~£:22§1' /4;E<k.£:;~b )/f

anos Deli R.R. Ernst
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Fig. 1

‘V\VJW\,J\J\.,-N\ 54.7° (magic angle)
54.7° +0.5°

54.7° +0.8°

Carbon-13 resonance of carbonyl in glycine, observed

at 75 MHz with cross-polarization, high-power decoupling
and 4000 Hz rotation speed, shown as a function of the
actual angle of the rotor axis. The deviations of the
laser image were (from top to bottom) -10, -7, 0 +5 and
+8 cm from the optimum. The linewidths are 85, 50, 30,
50 and 85 Hz (expanded plots cover 1500 Hz, Lorentzian
broadening 10 Hz). :

A NEAFAAA WA AN IR

Fig. 2

Vr°t=4000 Hz

Vr°t= 2000 Hz

Lineshape of carbonyl resonance in glycine (same
conditions as Fig. 1). Below: 2000 Hz rotation
speed, with angle adjusted optically. Middle:
after acceleration to 4000 Hz, the laser image
indicates a deviation by +1.5°. Top: optical
realignment yields excellent resolution (30 Hz

+ 10 Hz Lorentzian line-broadening).
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l.‘.lb" INSTITUT DE TOPOLOGIE ET DE DYNAMIQUE DES SYSTEMES
‘ 1, rue Guy de la Brosse - 75005 PARIS - Tél. : 336 2b5.25, poste 36-15
N

Paris, November 18, 1981
LABORATOIRE DE CHIMIE

ORGANIQUE PHYSIQUE

J.-E. DUBOIS, Directeur : Professor B.L. Shapiro
° : Department of Chemistry
BI/CR. N° 406 Texas A & M University
College Station
Texas 77843
U.S.A.
Dear Professor Shapiro,

Title : Magnetic Pollution at the Jussieu Campus, Paris,France.

It is known that due to its intrinsic stability, a superconducting
magnet does not require a nuclear lock system even for long term accumu—
lations, at least for spins > 1. However our BRUKER WP 200, when it is not
locked, shows a random drift of c.a 10~15 Hz at 200 Mhz within a few
minutes around a constant value. This precludes any unlocked accumulation.

After extensive trouble shooting (exchange of the master oscillator,
—~ cancellation of the room temperature shim system, etc..) together with
switching off of all electric apparatus in thevitinity of the spectrometer,
we concluded that an external random magnetic field of a few gauss was
responsible for this drift. Indeed a permanent magnet HITACHI~PERKIN ELMER R 24
spectrometer located in the same building shows a similar drift. This random
magnetic field can have two causes :
1) Two subway lines (600 volts D.C) run under the campus.
2) Our laboratory is in a concrete building but we are located close to
a very large steel building (the main part of the campus) in which a per-
manent magnet VARIAN EM 360 spectrometer shows even greater drift. Moreover,
if the magnet axis is rotated by 90°, the resolution cannot be stabilized.
There are certainly random electrical currents running in the steel frame-
work which induce random magnetic fields inside the building and perhaps
outside, at least on short distance.

- Recently, a BRUKER WM 250 superconducting spectrometer has been ins-
talled at the campus in another concrete building. Contrary to its colleagues,
this spectrometer is perfectly stable. Indeed the WM 250 is further from the
steel monster than our WP 200. Moreover the WM 250 is installed on the 7th
floor and in fact rather far from the subway lines. This place is really
the 7th heaven for NMR spectrometers !

Yours sincerely,

S

B. Tiffon

Professeurs et Maitres de recherche :

P. BAUER, J. CHRETIEN, G. DODIN, J.-P. DOUCET, J.-E. DUBOIS, P.-C. LACAZE, C. LION, H. MIR-HEDAYATULLAH, M.-F. RUASSE,
J. TOULLEC.
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA, CALIFORNIA 9lI25 V ’\\ >

JOHN D. ROBERTS
INSTITUTE PROFESSQR OF CHEMISTRY

DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING
GATES AND CRELLIN LABORATORIES OF CHEMISTRY

Dr. Bernard L. Shapiro
Department of Chemistry
Texas A&M University :
College Station, TX 77843 November 19, 1981

180° Pulse Lengths for Solutes Containing 15§ as a Function ' -
of Solvent

Dear Barry, ‘ -

The recent letter from Dr. Ziessow|/ published in TAMU (July 1981, No.
274-5) about the solvent dependence of RF pulse lengths piqued our
interest. As we often take gitrogen—ls spectra of samples at the
natural—abun?gnce level of 15% or of samples with very low concen-
trations of N~labeled compounds, | we usually use the 90° pulse

length of a standard sample of 90%| formamide/DMSO-d, to determine

the optimum pulse length, regardless of solvent. ToO test Ehe validity
ot this procedure, we measured the|180° pulse length for 15y-1abeled
benzamide dissolved in various solvents using an XL-200. The results

follow: }
Solveht Concentration, mM 5(20—250) 180° pulse,#&s —
Cellg ca. 10 2.3 50

CHC13 40 4.8 » 47

CH4OH 40 32.7 48

H,0 | 40 80.4 48

H,0 + 0.5M NaCl  4C ‘ - 51

90% formamide/DMSO-d | 49

" One can see that the 180° pulse length is relatively constant over a
wide range of solvents. When Dr. Ziessow's 180° pulse lengths are
plotted against the dielectric constant, the points fall on a straight
line except for the point for HMTA| in H,0. This was the only measure-
ment of a solute in a solvent. Fortunately, it seems that the 180°
pulse length for 5N in a solute is not an impor tant question of the
solvent ‘s proper ties, ‘

Sincerely,

Michael Nee -

Jack

John D. Roberts
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FT/MAS 79Br spectrum of KBr at the magic angle (A) and

0.5° off angle (B), at 37.6 MHz. 1000 3-us pulses were
taken with a 70-ms repetition time. Extensive aliasing
of high-order spinning side bands is evident in A.
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Plot of peak height ratio vs deviation from magic angle. For KBr,

R = (average height of second-order spinning sidebands)/(height of

central peak) with powdered (O ) and crystalline (A ) samples. For
HMB (O), R = (height of aromatic peaky(height of methyl peak).
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16th November, 1981
Professor B.L.Shapiro, TAMUNMR Newsletter, ‘
Department of Chemistry, Texas A & M University,
College Station, TEXAS 77843. :
U.S.A. ' o
Dear Professor Shapiro,

ORGANIC GEOCHEMISTRY OF TURKISH ASPHALTITES

- In collaboration with Turkish colleagues at .Ankar'il-3(A. Olcay & F.Ozel) and
Istanbul (E.Ekinci), we have recently made use of g and ~°C NMR in solution to
aid studies by GC, mass-spectrametry, etc. of hydrocarbon fractions extracted
fram two Turkish asphaltites. These minerals (typical analyses: C, 50-57;

H, 4-6; N,~; S, 7-8; wvolatiles 28-47%) have analogies with North American tar
sands and can be processed to yield fuels and chemical feedstocks.

The Soxhlet-extracted bitumens were separated fram the asphaltites by
solvent e’xtraciicn (n-pentane, benzene, methanol) and silica—-gel colum
chramatography™; molecular-sieve adsorption of n-alkanes® enabled the branched/
cyclic fraction to be separated fram the total alkane fraction of Avgamasya
asphaltite. The biggest fractions (over 80%)of the bitumens are neutral benzene-
soluble arcmatic materials, either gqluble (viscous oils) or insoluble (solid
asphaltenes) in n-pentane. 'y and “°c NMR® show that these fractions contain
small polynuclear aromatic entities linked by heteroatoms and substituted with
naphthenic groups and alkyl chains. Characteristic structural parameters4 have
been derived (Table ), while several  statistical average structures for the
oils have been devised, representative of the very many molecules present,covering
a molecular-weight range 200-2000. Aromatic and alkane compositions of these
predaninantly aramatic asphaltites are consistent with geochemical origins as
petroleun migration followed by biodegradation and other maturation processes.

Yours sind::rely ’

K&‘ﬂ:&, ’gwi&z (Xw W oo shany Fa/ﬂ\'{

K.D.Bartle D.W.Jones H.Pakdel
(Dept.of Phys.Chem., ‘
Ieeds University)

References:

1. K.D.Bartle, T.G.Martin and D.F.Williams, Fuel, 54, 226 (1975).
2. K.D.Bartle, D.W.Jones and H.Pakdel, A.C.S. Interdivisional Symposium an
"Advances in Coal Characterization", Atlanta, 1981.
3. K.D.Bartle, E.Ekinki, B.Frere, M.Milligan and C.E.Snape, Chem.Geol.,in the press.
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Technical Center

Novembver 18; 1981

Professor Bernard L. Shapiro
Departmént of Chemistry

Texas A&M University

College Station,; Texas 77843

Dear Professor Shapiro:
RutheniUm‘NMR

We have been interested in developing ruthenium NMR in our
laboratoriesls2+3 and thought your readers might be interested in
some of our observations. Using our modified Varian FT-80A, a
variety of ruthenium resonances have been observed. (See Figure.)

After finding Larmor frequencies for Ru-101 and -99, we
were surprised to discover a Ru-99 resonance which was closer to
K-39 and Ag 109 resonances than it was to our selected reference
[Ru(CN)6 ‘] . Based on other metal nuclide information, we
expect the chemical shift range to be even greater than the 7000 ppm
observed to date.

Sincerely yours,

M/%uwm

Arnold M. Harrison

Rolfeft W. Dykstra
AMH/RWD: ps
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1. Robert W. Dykstra and Arnold M. Harrlson, J. Magn. Reson.,
45(1),108(1981).

2. Robert W. Dykstra and Arnold M. Harrlson, J. Magn. Reson.,

. in press.

3. Robert W. Dykstra, presentation at Mldwest NMR Discussion Group,
December 6, 1980, Purdue University, West Lafayette, Indiana.




"NMR" FREQUENCIES OBSERVED ON
A MODIFIED VARIAN FT-80A

99RUO4 99 4 .
Ru(CN]g
| FAG-
39 |
‘ | ' : 99Ru(cO15I 5
2+ FAG-
%Ry (NH3) 99 Ru(00)4Cl5
6
MER-
99 2+
109 : RU(CNCH3)g
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3715 3710 3705 3700 3.695 3.690 3.685 3680 3.675 3670 3.665 3660 3.655
MHz
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Datum und Zeichen Ihred Schreibeas Aktenzeichen (bei Antwort bitte angeben.) Datum

Nov. 20, 1981

Telex-Nr.: 2 14732

et Determination of 90°-Pulses

Dear Professor Shapiro,

the successful use of modern pulse-sequences depends on

the accuracy of the 900(-1800-)—pulse—length. This deter-

mination is done either by signalénulling methods or the

time-consuming intensity measurements on a standard sample
— with all its inaccuracy (e.g. PAMUN 274=5).

Therefore it seems desirable to have a simpler method, which

gives a direct access to this value especially for those

experiments, where higher concentrations are necessary and

a BB-decoupled spectrum can be reached with one pulse.

If one runs two times a spectrum, where the pulse-length
of the second experiment is twice the length of the first,
&, can be determined:

3, ~ M, sinxy

' (3-4;n+cnsi+z)
Ji ~ M°~$nadl _

: 3 in o §in o A
t, =3¢t = Y = 3N X1 o th %1 =
fﬂz 2 1 = /}2’ Sin o, Sin Lo, LCos o,
. . :
coS o, = a3,

The 90°—pulseiis than calculated as:

'_‘ _ 90 - tp,
tFFKU-~—§:4L—
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November 30, 1981

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

Dear Barry:

Greetings from all of us at Mellon! Christine continues to aid and abet
the cause of NMR spectroscopy, (do not forget the shower curtains with yellow
swans ) the most recent occasion being the time we were watching her on the ice
performing a camel spin.

As you know, we and others have been occupied for some time in exploring \__
the applications and limitations of the nuclear Overhauser effect in biomacro-
molecules. The trouble is that the relaxation equations are such that in the
normal experiments (steady state nOe, transient nOe, time-dependent nOe) spin
diffusion occurs, complicating matters and making the effects difficult to
interpret unamblguously

Watching Chris rotating on the ice, it occurred to me to explore the
expressions for cross-relaxation in the rotating frame, to see if they were more
friendly. There are a number of approaches, but the simplest, conceptually, is
to take Ty =aT,. Under these circumstances, one can write gp and po (analogous
to ¢ and p"in the usual experiment) as

L 2 9 6'1'

h ‘e .
op= g i5r . ) -
2 20r ¢ 1+®2¢ 2 T+ 2 2

, c Te )

th 6Tc
g. = 2L-g hr +—s7x]
2 20r ¢ 1+wETC2

Introducing these into the usual nOe equations, one finds that the cross-
relaxation is similar to that in the extreme narrowing limit (as though the

spins were seeing only H ).. We have tried this experiment, and it appears to N\
work. :






DEPARTMENT OF THE NAVY
NAVAL RESEARCH LABORATORY
WASHINGTON, D.C, 20375 . IN REPLY REFER TO:

'6120-505:ANG:mjt

-3 Decémber 1981

Postdoctoral and Visiting Scientist Programs

The Naval Research Laboratory has programs for both postdoctoral and
‘v151t1ng scientists. We are writing, on behalf of the Polymer Diagnostics
Section, to inform TAMUN Newsletter readers of some of these opportunities.

" The NRL postdoctoral program is administered by the National Research
Council (NRC) and the applications are approved on a competitive basis.
The present stipend is $22,400 per year. Relocation expenses and a professional
travel allowance are provided. The applicant must be a U.S. citizen.
Appointments are for two years. The following attraction has been added
recently: a third year of contractual support may be available from the
- Office of ‘Naval Research for selected NRC associates who continue research
in post tenure positions at academic institutions. Application and research
proposal forms are available from NRC at the following address and must be
completed and returned to NRC by 15 January 1982,

Associateship O0ffice, JH 610-PC
National Research Council

2101 Constitution Avenue, N.W.
Washington, D. C. 20418

Announcement of awards is usually made in April with tenure normally
beginning within six months of the awards, but not later than 1 February 1983.

The Laboratory also has a program for visiting faculty members on
sabbatical or leave, under the provisions of the Intergovernmental Personnel
Act (IPA). Depending on the circumstances, supplemental or full support may
be available. An IPA agreement may cover any period from a few months to
two years. Allowances are provided for moving expenses, travel to scientific
meetings, etc. '

Within the Sectlon are the following opportunities for research under the
NRC program.

Molecular Characterization of Polymers

1 | .
3C NMR Solid State Spectroscopy of Polymers

NMR Imaging for Nondestructive Evaluation

NMR in Electroactive Polymers and Graphites

The 15 January NRC deadline approaches. Please encdurage anyone'interested
to contact us directly and informally. Your assistance din publicizing these
postdoctoral and visiting scientist programs is greatly appreciated.

_ ~ Sincerely,
A, N. Garroway C. F, Poranski, Jr. W. B. Moniz H.. A. Resing

(202) 767-3239 (202) 767-2488 (202) 767-2323 (202) 767-2025











