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CT"H> Polarization Transfer Studies

Dear Barry,
oo -

Preyipusly we reported the utility of “om mEPTM, In our continued studies, we have
observed ~“C{"HY DEPT and investigated the mechanistic aspects of polarization transfer,from a
nuclzus of spin ! to determine the cptimal experimental conditions, INEFT™ and DEFT' were
originally intended to ernhance the intesity of an insensitive cbserve spin by tapping a reservoir
spin with a high 7. However, they can be used to provide spectral selectivity by fransferring
polarization from the spin of an atom {(otherwise rare) synthetically attached to an atom whose NMR
signal is desired, In this manner, we have selectively observed the spectra of depterated carbons
while suppressing resonances of other carbons by at least four orders of magnitude™'<,

Using a reservoir spin with I » 1/2, such as 2H, results in two significant differences from
the original polarization transfer experiment. Polarization transfer from a spin where I = 1/7 with
a lower 7 would be expected to diminish, not enharce, the intensity of the observe spin by a factor
of Jo/¥o» However, since “H has I =1, there =xists a greater energy difference between the levels
effsctive in polarization transfer and.thus a greater population diFFereln:\:e to tap, Thus for a single
puise experiment as a result of the equilibriurP condition, the coupled “CLTHD DMEPT signal iz oanly
slightly l2ss intense than that of the normal "H-coupled “~C (4Y_/3r.) The “~C{"HY polarizatian
transfer expariment does enhance thg Dbservie._, signal with multiple ac\'é{uisiticn_-, since the rapitition
rate depends on the recovery of the “H (not ~~C) magnetization, Pue to its quadrupalar nature, “H
generally has relaxation rates an order of magnitude faster than ~~C ailowing for a 10 times faster
pulsing rate. _

-

The greater spin also affects the refocussing of the observe, spin by the pulse sequence. The
timing of th?,?pola'rizaticn transfer is the 'same with either "H or “H as tha reservoir, since in this
period, the "~C spin acts on sither spin system identically *o align them antiparallel, However,
since “H has a higher spin than "H, carbons couplad with deuteritm have greater szpectral
muiltiplicity and, therefore, faster precessional rates in terme of the coupling constant during the
refocuszing period. As can be seen in Figure 1, this requires shorter refocussing delays (in inverse
J units™) in t{u? III\IEP‘I‘ sequence and Figure 2 smaller 8 in the DEPT sequence than in the
corresponding " "C{"H} polarization transfer experiments. Optimum values for CD, CD. and CD. as
well ag best compromise values are given in Table I, Greater detail is available in & forthcoming

el O

Peter L, Rinaldi Micholas J. Baldwin
Assistant Profeszor Pasearch Associzate

1Y 2.0, Rinaldi and 3.J.Baldwin, TAMU-NMR Mzwsletter, 252, 42{1%82) .
) B,L.Rinaldi and 21.0.Paldwin; J. Am. Chem. Soc,, 104, S791(1922) : NG
2 G.AMorris and R.J Freeman, J, am. Chem, Soc,, 101, 76001972)

4) DM Doddrell, D.T.Pegg and M.K.Bandzll, T, Mag. Reson., 4%, 323(1932)
) Although not shorter in time, since J Ay * 177 J-0a

&) BP.L Rinaldi and N.J,Baldwin, J, Am. Lanan'n Sociy submittad

Department of Chemistry

o
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Table 1. Delay times and pulse widths for CD polarization transfer.

Experiment Optimum Values
N cD CD2 CD3 CDn T
INEPT (A) 1/84 3/40J 1/16J 3/40J 1/44
DEPT (@) /4 3n/20 /8 31/20 1/84
Figure 1
()|
(b)| . .~

(a) . '.4

ggl_s_

.(a)b/‘\\

INES
N2~ |

5 A

]
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Figure 1. Carbon intensity plotted
as a function of the final delay (A)
in 13C {2H} INEPT spectra of (a) benzene-
dg (CD), (b) methylene dichloride-~d2
(CD3) and (c) acetone-dg (CD3). All
spectra were taken at 50 MHz with 2H
pulsed and decoupled at 30 MHz; (——)
calculated, (-) observed.

Figure 2. Carbon intensity plotted
as a function of the final decoupler
pulse width (@) in 13¢ {2H} DEPT spectra
of the same species as in Figure 1.
Theoretical curves are sums of weighted
contributions of individual components
of multiplets modulating the observe
signal. From these, the equality
O = mJA is noted as for other systems
by D.T. Pegg et al, j. Magn. Reson.,

O 51, 264(1983).
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Guelph-Waterloo Centre
for Graduate Work in Chemistry

Guelph Campus, Department of Chemistry, University of Guelph, Guelph, Ontario, N1G 2W1  519/824-4120

May 31, 1983

Dr. Barry Shapiro

Texas A and M University NMR Newsletter
Department of Chemistry '

Texas A and M University

College Station, Texas 77843

U.S.A.

Title: Solenoidal 20 mm probe for 25Mg observation on a Bruker WH-400

Dear Barry,

As you can see from the title, we have been interested in determining
whether a solenoidal coil tuned to observe 25Mg at 24.477 MHz would offer
any signal to noise advantages over our conventional, commercial 10 mm
broadband probe. Our Bruker WH~400, which was installed three years ago,
is equipped with the older design (i.e. non-digital) probes. On our instru-
ment 25Mg is observed on a mid range broadband probe (13.5-55 MHz) which
has an active volume of ca 2 mls. We have built a 20 mm solenoidal fixed
frequency probe for our narrow bore magnet (ca 1.5 inch gap). This probe
has a cylindrical sample container machined out of plexiglass which contains
ca 3 mls of solution. We shimmed this probe on the FID of Hy0 using the
method described by Joe Ackerman and coworkers (J.Mag.Res. 42, 498 (1981)).
We typically stopped shimming when the linewidth of the Hy0 resonance
was just less than twenty Hz. A comparison between the signal to noise
obtained on this probe and on our commercial probe is shown on the accom-
panying figire. We find that there is about a factor of 2.3 in S/N between
the two. Clearly some part of this difference can be ascribed to the
larger active volume in the solenoidal coil. We feel that even though
we can optimize our solenoidal design even further to give us better
filling factors, our initial results are very encouraging.

We will be happy to supply any details of our design and circuit
diagrams to anyone who is interested.

Sincerely yours,

Bl

Managen T A
TR Y- 'O e
e TR

/la '::
Encl SOUTHWESTERN ONTARIO NMR CENTRE L\

1.J. McLennan
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5Mg NMR SPECTRA OBTAINED ON THE SAME SOLUTION

OF MgC12 USING (A) THE BRUKER COMMERCIAL PROBE

AND (B) OUR HOME BUILT SOLENOIDAL PROBE.
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MINISTERE DE L'AGRICULTURE INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE

Références & rappeler :

STATION DE RECHERCHES SUR LA VIANDE

Theix, le

Prof. B.L. SHAPIRO
Departement of Chemistry
College of Sciences
Texas University

College Station TX 77843

(n

U.S.A.

Collagen hydratation
Studies of structural transitions

In our study of water collagen system, the thermal degradation
has a1so_?een attempted. An increase was observed in the relaxation rates \__
(Ry = T, ") of the water deuterons upon the transition from native
co%]agen fibers to gels of denatured collagen. This increase in R] upon
denaturation is irreversible. The "bound" water model, however, cannot
explain the irreversibility of the denaturation effect. That stands in
contrast to the renaturation experiments measured by optical rotation.
According to Woessner and Snowden, an order along and close to the-
polymeric surface can provide a long correlation time. The denaturation
of collagen might reflect the transition from a system containing the
bundles of parallel tropocollagen molecules to a system containing the
random coils of the denatured o -chains. :

The magnetization exchange rate T 1 -across the phase boundary
from the bound water protons to collagen pe;iphera1 protons - is.the
dominant contribution to the cross relaxation rate - R_ = A‘f? - at
temperature T > 280°K. m ;

For the denatured sample, the cross relaxation rate is higher
than that of the native collagen sample. It means that T, becomes
smaller. It's in good agreement with the long correlation“time along the

polymeric surface.

J.P. RENOU

Adrasse Postals : LN:R.A. - Station de Recherches sur la Viande - Theix 63110 Beaumont - Tél. (73) 92.42.63 - Télex 390 227 F
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY + DAVIS * IRVINE * LOS ANGELES « RIVERSIDE * SAN DIEGO - SANVFRANCISCO SANTA BARBARA °* SANTA CRUZ

SCHOOL OF PHARMACY “ SAN FRANCISCO, CALIFORNIA 94143
DEPARTMENT OF PHARMACEUTICAL CHEMISTRY

June 1, 1983
Professor B.L. Shapiro '
Department of Chemistry
Texas A & M University
College Station, Texas 77843

Re: DNA Internal Dynamics from 15y NMR Relaxation

Dear Professor Shapiro:

We have extended our initial observations of the 15N spectrum of
DNA (1-3) to include relaxation measurements of each resonance at 3
field strengths (2.35, 5.64, 11.75 T). Using standard bond lengths and
angles (4), we have calculated the spectral density functions and relax-
ation parameters (T;,NOE, and T,) (5) for isotropic and anisotropic
reorientations with free, restricted, and jump internal motions. We find
that isotropic models as a group and wobbles on a cone are inappropriate
for short DNA fragments. Modeling our 200 +/~ 560 base pair fragment as an
anisotropic cylinder with internal motions has, however, provided the
amplitude and frequency range for the base dynamics as they occur in
these nucleic acid fragments.

We subsequently explored the dynamic motions of DNA by a lattice
formalism which allows one to "jump" between varying structures of nucleic
acids (6)., The structures utilized were the result of molecular mechanics
studies on poly(dAdT), tetranucleotides, and duodecamer structures (7).
The lattice formalism precludes the superposition of geometric constructs
on a molecule with many degrees of freedom and our initial success in

delineating motions difficult to describe by geometric boundary formalisms
attests to this. We find that helical twisting motions are inadequate alone
but that base tilting motions will account for the 15N data. We feel
therefore that the combined use of multiple frequency data and lattice
model calculations will open a new window into the complexities of nucleic
acid dynamics.

Sincerely yours,

/

| | o
z L qfv(%’ z&,b%. AL )

&

ohn E. Taylor Joe W, Keepers Thomas L. James
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(a) V5N wur spectrus (24.4 WHz) obtained at 20°C of 'SN-labeled DNA
(27 mg/m1) 1in 40 w4 cacodylate, pH 7.2, and 40 =M NaCl; 10,000
transients were accumulated with 700 pulses using an aquisition
time of 0.65 sec., a pulse recycle time of 3 sec., and broadband
proton decoupling on only during signal aquisition ( 10 Kz line-
broadong A?gliedg.

(8) Sinu:nted K spectrum of DNA composed from individual nucleotide
spectra, . : : : -

1. James,T.L,James,J.L.,and Lapidot,A.,(1981) JACS,103,6748.

2. Taylor,].E. Keepers,J.W.,and James,T.L.,(1982) X*! Int’l Conference
on Magnetic Resonance in Biological Systems, Stanford University, Stanford,
California.

3. Taylor,J.E., Keepers, J.W.,James, T.L.,(1982) Int’l Symposium on Structures

and Dynarmnics of Nucleic Acids and Proteins-Collected Abstracts, La Jolla, CA.

4. Dickerson,R.E. and Drew,H.R.,(1981)J. Mol. Biol.,149,761.

5. Keepers,J.W. and James,T.L.,(1982) JACS,104,929.

6. Keepers,J.W., Doctoral Thesis, UCSF, 1982,

7. {a) Keepers,J.W. Kollman,P.A.,Weiner,P.,and James,T.L.,(1982) Proc. Natl.
Acad. Sci., USA,'79,55637.
(b) Kollman,P.A.,Keepers,J.W.,and Weiner,P.,(1982) Biopolymers,21,2345.
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DEPARTMENT OF CHEMISTRY
TEL. (403) 432-3254
TELEX 037-2979

THE UNIVERSITY GF ALBERTA
EDMOMTON, ALBERTA. CANADA
T6G 2G2

June 8, 1983
Professor B.L. Shapiro
Department of Chemistry
Texas A & M University
College Station
Texas 77843 N
U.S.A.
DEPT(1) on the Bruker WH-200 .
Dear Barry:
Recently we tried some 13C spectral editing on our Bruker WH-200 with
DEPT using 2-butanol (90% in ~10% CDC13). Spectrum B was taken to enhance
only CH resonances with the microprogram:
1. ZE n
2. D1 S1 DO
3. (P1 PH1 D2):D P7 PH7 } "Seq. A" T
4. (P2 PH2.D2):D P5 PH5 ~
5. (P3 PH3 D2):D P6 PH6
6. GO= 2BB )
7. DO
8. EXIT (We include P7 for Boltzmann suppression.)
To enhance only CH2 resonances with one microprogram, two "Seq.A"s were
separated with an NM (negate memory) command with P4 replacing P3 in the
second "Seq. A" resulting in spectrum C. In the second "Seq. A" the 'H de-
coupler was apparently pulsing in the noise modulation mode, thus PHT-PH3
has no meaning. To cure this problem, wé*simp]y add a "dummy" D3 S2 CW )
command between the two "Seq. A"s resulting in spectrum D.
Sincerely,
. Tom Nakashima
TN:sjm . . ’I,??M//‘ | _
1. D.M. Doddrell, D.T. Pegg and 5 Ted McClung _
M.R. Bendal, J. Mag. Res., 48, ’
323 (1982). @ (cont. p. 12)

Celebrating our 75th Anniversary
1982 - 83
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~ Introducing

versatility
and

productivity

to NMR.

With the new

Bruker AM Series.

A new series of high resolution NMR
spectrometers for even the most

Slmp|ICIty, demanding experiments.

The unique features of the
new AM Series provide truly
new levels of simplicity and
productivity along with the
built-in Bruker versatility.

Check these against any
other Supercon:

Advanced pulse program
system, with software
designed specifically for
simplicity and clarity.

Complete
MICroprocessor
control of basic
spectrometer
functions, de-
signed to sim-
plify system
set-up, lock op-
eration and
magnet
shimming.

=ast 8-color
aisplay proces-
sor for display
of complex 2-D
contour plots in scuuiius.

~our
process

display and multi-pen plotter
software for increased
clarity and productivity.

Large CPU memory
capacity of up to 1 M word
data, with 24 bit single
precision arithmetic and a
floating point instruction set.

zxtensive line of
superconducting magnet
systems from 200 to 500
|z.

Plus Bruker’s flexible
iign concept, allowing for
Ire upgrading.

if you want simplicity,
satility and productivity in
ir NMR work, write for
nplete information on the
v AM Series or call a

ker representative.

ker Instruments, Inc.,
nning Park, Billerica, MA
21. In Europe:
ker GmbH, Silberstreifen,
D-7512 Rheinstetten 4,
A West Germany.

NMR Systems designed to solve problems.
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(cont. from p. 9)

EDMONTON, ALBERTA, CANADA
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Peter Stilbs

?:::gj\ Fysikalisk-Kemiska Institutionen
z’. AL ) UPPSALA UNIVERSITET Uppsala Universitet
Jfl”l'l‘)\?h‘ a’ FYSIKALISK-KEMISKA INSTITUTIONEN Box 532
UPPSALA ‘5—75121 Uppsala , Sverige
\Tel: ANK46-18-173646

Uppsala 15 June 1983
Professor B.L. Shapiro
Department of Chemistry
Texas AM University
College of Science
College Station
Texas 77843
U.S.A.

Multinuclear Superiority "

Dear Professor Shapiro

Thank you for your blue-green reminder. In response , 1 will
report some recent results , achﬂeved on our new multinuclear setup
on the FX-100. |

We have now three weapons ; ifully multinueclear , first-strike
Fourier transform Pulsed—Gradieqt Self-Diffusion capability with
high sensitivity , fully stable . |long-term data acquisition with

internal or external lock, automated fully component-resolved proton
and carbon-13 self-diffusion coefficient determination capability '
simultaneous spin-lattice and self-diffusion determination.,...

Sorry , i'll start again. |

Amongst our weaponry, are now such diverse elements as :
Fourier transform self-diffusion capability on all nuclei '
high-sensitivity long-term data acquisition capability , a fanatical
devotion to Hahn , Stejskal and Tanner ,,...

No , it's no good R I wijsh to apologize to M. Palin .
J. Cleese , E. Idle, T. Jones, G. [Chapman and Cardinal Richelieu for
the misuse of their productioﬁ “"Another Monty Python Record"

,(Charisma CAS-1049 (1971)) as a basis for this letter.

And now for something completely the same ; a stacked plot on
a Lithium-7-based, self-diffusion measurement on a dilute protein
solution in heavy water is illlustrated in Figure 1. The
measurements were made overnight at a 1 millimolar lithium ion
concentration, Lithium ions bind to the protein ; the extent of

this binding is reflected in their time-averaged self-diffusion
coefficient .

We hope to provide a more coﬂerent report on the progress of
this and similar measurements in the near future.

Yours sincerely,

Peisl S

Peter Stilbs

1y
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Standard Qil Company (!ndiana)

Amoco Research Center
Post Office Box 400
June 17, 1983 Naperville, lllinois 60566

312-420-5111
Professor Bernard L. Shapiro
Department of Chemistry
Texas A & M University
College Station, TX 77843

Dear Barry:

Multinuclear FTMAS on a High Resolution Spectrometer
\

Last year we added a broadband Nicolet MAS probe to our wide bore multinuclear
NIC-200 spectrometer in order to study zeolites. The 2951 and 27A1 spectra of
a NaX zeolite shown in Figures 1 and 2 illustrate the type of spectra we have
been able to achieve with our system even tﬂough we are only using the rf power
amplifiers that came as standard equipment on our high resolution NIC-200. Of
course, the requirements to observe Si and él are not very demanding. To
further test the probe, which has a specified tuning range of 30-80 MHz, we
selected CsCl and Na3zP0, because 133¢s has a resonance frequency of 26.2 MHz
and phosphorus has a resonance frequency of}81 MHz. We easily detected both of
these resonances as shown in Figures 3 and 4. The 133¢s was a bit difficult
because of its very long T;, which we estimated by progressive saturation to be

about 600 s, but its high sensitivity allowed it to be seen in a single scan.

Because of the relatively low rf power of a|high resolution spectrometer, 90°
pulses tend to be too long to insure uniform excitation of broad resonance
lines. For example, the central transition|of the !!B resonance of B,05; has a
linewidth of about 25 KHz at 64.2 MH=z. Our}spectrometer has a 90° pulsewidth
of 20 ps at this frequency. Therefore a 7 ps (30°) pulse was used to obtain
the static spectrum shown in Figure 5. |

|

In order to increase both the signal to n01%e and frequency range of our probe,
we replaced the standard 3-turn coil for our 10-mm spinner with a 7-turn coil.
At silicon frequencies this resulted in a t&o—fold increase in sensitivity. At
the same time, we were able to observe the ?1Zr resonance of ZrPO, at 18.7 MHz

as is shown in Figure 6.

Sincerely,

G. J. Ray, B-5 R. L Hemmig, F-9
(312) 420-5217 (317) 420-5154

jh
Attachment

)

()
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Fig 1 298i MAS (Zeolite) Fig 2 27Al MAS (Zeolite)

] T T T T T L
-80 PPM -100 -120 100 0 PPM
Fig 3 133CS MAS (CsCl) ' Fig 4 31P}MAS (Na3P04)
1 T 1 T ] L LA
20 PPM 9] -20
Fig 5 llB Static (B2035 . : Fig 6 9er (Zr(HPO4)2)
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Carleton University .
Ottawa, Canada K1S 586 —

June 9, 1983.

Professor B.L. Shapiro
Dept. of Chemistry

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

13C‘NMR In Vivo Detection|of Cryoprotectants and Lipids

Title: In
In Overwintering Larvae

Dear Barry:

One of the facts of 1ife in|this part of Canada (as you
know) is the long and frigid w1nter Despite temperatures of
-30°C or lower, however, many 1nsect larvae survive -and proceed
to pupation in the spring. Re<ent1y we have been collaborating
with Professor Ken Storey of Car]eton s Institute of B1ochem1stry
regarding in vivo NMR studies of some overwintering species, ~—
specifically the 3rd instar larvae of the goldenrod gall fly,

Eurosta solidaginis. \

The attached 13C spectrum répresents about 10 minutes
work on the XL-200. The 10 mm tube contained about 50 live
larvae gent]; deposited to a depth of about 3 cm. It is
clear that *°C NMR represents a rap1d qua11tat1ve screening
tool for carbonaceous components in these species.

- Storey's group have analyzed the larvae and find that -
cold acclimation causes rapid build up of the cryoprotectant
polyols glycerol and sorbitol to levels near 250 mM. Resonances
in the range of 65-76 ppm are primarily due to these components.

Also, high concentrat1ons of tr1g]ycer1des are evident
from the 13C spectrum. A spectrum of a chloroform soluble
larval extract confirms this, and| there appears to be only one
C=C in the fatty acid chain, 1nd1cat1ng the 1ikely presence
of oleic and/or palmitoleic acid esters.

Best regards,

Singerely,
o

B ‘ o
mcs G.W: Buchanan, Professor of Chemistry.

Department of Chemistry (0 Steacie Building O (613) 231-2760
(cont. on p. 20)
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(cont. from p. 17)
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UNIVERSITY OF GRONINGEN LABORATORY OF PHYSICAL CHEMISTRY
NIJENBORGH 16, 9747 AG | GRONINGEN, THE NETHERLANDS

Tel.: 050 -117087

Prof. Bernard L. Shapiro GRONINGEN, 20 June 1983
Department of Chemistry |

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

Sequential NMR Assignments for a 14 base péir DNA duplex

Dear Barry,

During the last few years 2D NMR methods h‘ ave caused a breakthrough in the
study of biological macromolecules. Thus, for small proteins as Witthrich has
shown, it is now possible to make individual }resonance assignments for 80-90%
of the protons solely by NMR methods. In addition, mainly from 2D NOE,
information on secondary and tertiairy protein structure becomes available

so that it will not be for long that an "NMR structure"” of a protein can be
established. i

We have recently proposed a sequential assiénment method for nucleic acids
(JACS 105, 2914 (1983)). The method is based on 2D NOE spectra and works
for right-handed helical nucleic acids of mod:erate size (say, up to 20 base
pairs). Sequence information is present in 2D NOE spectra because cross-
relaxation networks extend through the whole molecule, one for each strand
of a duplex, involving the (deoxy)ribose anc‘l base protons.

An example is shown in the Figure, which shows part of a 500 MHz 2D NOE
spectrum of a 14 base pair lac operator DNA |fragment. Cross-peaks that

link base protons (purine H8 and pyrlmldlne H6) with ribose H1' protons

occur in region a and with H2' and H2" protons in region b. A base proton
makes a "contact™ not only with the sugar ij'otons of the same nucleotide but
also, in a right-handed helix, with those of the neighbouring one at the
3'-phosphate. The assignment procedure amounts then to find the connectivities
between cross-peaks in region a (base to H1 ), which are reflected in region b
(base to H2' and H2'"'). The pos1t10ns in thls latter region are in turn reflected
in region ¢ (H1' to H2' and H2'" in the same deoxyribose unit). In addition

other cross-relaxation networks exist 1nvolv1ng cytosine H5 and thymine methyl
protons, so that a consistent set of ass1gnments can be found as shown in the
Figure for the upper strand of the 14 bp duplex Thus, we have assignments for
all purine H8, pyrimidine H6 and H5, thymine methyl, ribose H1', H2' and H2"
and in addition a number of H3' and H4' protons. Not bad for a non-symmetrical
14 bp DNA duplex (28 nucleotides!).

Wr?:zegards, Qﬁw‘ %@,{V’/@d/é\g/

"1
R M Scheek R. Boelens R. |Kaptein

Please credit this contribution to the account of Dr. W. Weringa

)
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i

UNIVERSITY OF MISSOURI-COLUMBIA

June
|
i
Professor Bernard L. Shapiro
Department of Chemsitry
Texas A&M University
College Station, TX 77843
Re: a) Chemical Shift '3C-'H Corre

b) Position Available
i

Dear Professor Shapiro:

13, 1

Chemical shift

new pulse sequence:
H: 1T/2(X)-t]/2-1r/2(y)—'r-17(x)-‘r-ﬂ/‘\
—H(X)- |

evo1utioq \

and 1'7'0.3/ Jenyel

C-'H corre1aﬂ

]3C:

wherelr=1/(21dC )
evolution time @
which are direct1y attached to
apparently not affected, while dist
suppositions are valid:

(1)
(1)

1 Since the above pulse sequence
{'H-"H) coupling from the F,-dimens
(i) show better signa1-to-noi
(ii) projection onto the F,-ax

“proton-decoup]ed"]pr ton
(iii) couplings between
be measured separately.

|
i

couplings, and

A communication about the new pulse sequence has been submitted for

three 'H pu1s$gHHave been added.
C nuclei (coupling 'J

protons are weakly coupled.

H and other nuclei (

College of Arts and Science

Department of Chemistry

123 Chemistry Building
Columbia, Missouri 65211
Telephone (314) 882-2439

20, 1983

lation Maps

ion maps can be generated by a

Z(y)—t]/ZjT—Tr/Z(X)—T'-dec.

-1/2(x)- -acq.
[ ,
At the middie of the
hose protons
are

CH)
ant ones flip over, #f two

one-bond coupling JCH signiffcant]y exceeds all other

[=¥

selectively eliminates homonuclear
ion, correlation maps:

se ratios (see Figure 1)

is gives rise to a

spectrum, and]9

31

F, °'P,...) can

publication in J. Magn. Reson. P1e@se credit this Tetter to the account

of Professor T.C. Wong.
i
\

Sincerd

Best regards.

1y yours,

A @/\a‘w

V. Ruta

VR/sd1

an aequal opportunity i

r

nstitution
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Fig. 1: Comparison betygen]the Tow-field parts of the traditional
(1eft) and new (right) '“C-'H chemical shift correlation maps.

Since the modified pulse sequence eliminates proton multiplet structure
from the F,-dimension (horizontal), intensity is not dispersed and
signal-to-noise ratio increases. Interpretation of spectra and 'H
chemical shift determinations are also simplified.

P.S.: A NMR spectroécopist position is available at the University of
Missouri, Columbia, Missouri (see attached).

NMR_SPECTROSCOPIST The University of Missouri-Columbia is seeking an
NMR Spectroscopist. The successful candidate will be expected (a? to
. assume responsibility for the operations of the campus NMR Facility, (b)
to train and advise users on the use of the NMR spectrometers, (c) to
initiate an independent or collaborative research program in the
magnetic resonance area. The Facility currently has a Nicolet 300 MHz
wide-bore multinuclear FT NMR, a home-built 180 MHz and a JEOL FX-90
proton/carbon spectrometers. Candidates should have a recent Ph.D. in
chemistry, biochemistry, or physics with a strong background in modern
FT NMR. Experience with electronics and computer systems is also
desirable. Salary commensurate with qualification. Position available
October 1983. Application should include resume and 2-3 letters of
recommendation, and sent to: Professor T.C. Wong, Department of
Chemistry, University of Missouri, Columbja, Mo. 65211. AA/EO
Employer. :
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY * DAVIS *

IRVINE ¢« LOS ANGELES = RIVERSIDE * SAN DIEGO = SAN FRANCISCO

SANTA BARBARA * SANTA CRUZ

June 28, 1983

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

Dear Barry,

We have been making extensive use of the Jeener-Broekaert pulse sequence

90x-T-45y-t1-45y-ACQ (1) for purposes of meas
densities of deuterium in liquid crystals (2)

DEPARTMENT OF CHEMISTRY, B-014
LA JOLLA, CALIFORNIA 92093

Quadrupolar Order with Dipolar Coupling

uring individual motional spectral
. It is well known that for a single

deuteron, proper choice of T leads to creatio
order, and that subsequent ‘evolution consists

n of a state of purely quadrupolar
of single exponential decay of <HQ>

and single exponential recovery of <Hy>% BotH relevant spectral densities are easily

determined from the two relaxation rates. \
|
|

Multideuteron systems, partially ordered such

splittings are resolved, are more complicated.

systems lead to opposite conclusions. Conjec
actions both transform like second rank tenso
and dipolar
determining
commute the
and a small
like scalar

two spectral density parameters.w
state of purely quadrupolar order
dipolar coupling between deuteron
coupling does for sets of chemica

Peter Luyten, who recently returned to the FQ
visit in our laboratory, ran across this prob

behavior of the (o,m) deuterons of biphenyl in nematic and smectic solvents.

order to see whether either conjecture is clo
the relaxation response of these deuterons to
and Peter's experimental results confirm that

order is academic and the J.B. sequence should always "work" for

that both quadrupolar and dipolar

Two reasonable conjectures about such
ture A: quadrupolar and dipolar inter-
rs, the distinction between quadrupolar S

Conjecture B: since HQ and Hp do not
is not the same as that of dipolar order,
s may open new relaxation channels much

‘1ly shifted spins.

ee University of Amsterdam after a year's
lem in connection with the relaxation

In

se to physical reality we simulated

JB. pulse sequences. Both the simulations
conjecture B is correct: the relaxation

o7

behavior is easy to analyze reliably only whﬁn the dipolar coupling is weak.

Sincerely,

s il

Robert L. Vold
Regitze R. Vold
Professors of Chemistry

lJ. Jeener and P. Broekaert, Phys. Rev. 157,
2W.H. Dickerson, R.R. Vold and R.L. Vold, J.

232 (1967).
Phys. Chem. 87, 166 (1983).

()



Non-Magnetic Precision Trimmer Capacitors
For NMR Applications

Voltronics has developed non-magnetic trimmer capacitors for manufacturers of NMR Spectrometers.
The requirement for non-magnetic properties is that in a 14,000 gauss field the capacitor must not distort
the usable field by more than 1 part per 600 million. To achieve this, no materials or platings exhibiting
measurable magnetism, such as stainless steel or nickel, are used. Typical magnetic susceptability is
40 x 106 CGS units.

The capacitors have Voltronics unique non-rotating piston design which offers 1% tuning linearity without
reversals, high Q, long life, and low internal inductance. A slotted 1/8"” extended shaft is provided for screwdriver
or knob tuning.

Three versions are available with different dielectrics and thus different specifications as listed:

' 16 ™ e 195
L .08 7@}‘
| /5 MIN. .
025 =
#22AWG | g o _i LD
) -f_ L | iR ANS
[ 8 Vg A7
%35 . A7
L +.03 10~32THD
i .67 { 2-72TH'D
NUT & LOCKWASHER
Capacitance Q at
Type ‘ Dielectric Tuning Range (pF) 20 MHz DCwV Outline
Min. Max.
NMTMB38GE Annuiar Band 1 38 500 1500 Fig. 2
' Giass
NMTM120CE Embedded Band 2 120 350 1000 Fig. 1
Glass
NMQM22GE Quartz 1 22 2000 2500 Fig. 2
Iinsulation Resistance: 106 megohms Construction: Non-magnetic materials
Temperature Coefficient: -100 to +500 ppm/°C Tuning Torque: 3 in. oz. max.
Temperature Range: -65°C to +125°C Life: Stop to Stop - 1000 min.
Withstanding Voltage: Twice D.C.w.v. Resolution: Over 50 usable turns
Notes: 1. The embedded band g'lass (Fig. 1) has a metal end cap with a turret terminal rather than the rounded seal end

of the others. (Fig. 2)

2. No rating is given for RF voltage since we cannot test at high RF voltages at the use frequencies. However,
the quartz dielectric should be by far the best, the annular glass next, and the embedded band style the worst
since its inner dielectric is only 0.0035" thick.

Prices  Part No. 2-4 5-9 10-24 25-49
NMTM38GE $6900  $6500  $60.00  $54.00
factory f
NMTM120CE 79.00 74.00 69.00 6200  pooror et rOr
NMQM22GE 9800  91.00 85.00 76,00

Normal delivery: 6 to 8 weeks

Order directly from factory or through our
engineering sales representative.

[ ]
Terms: 1% 10 days, net 30 days.
F.O.B. East Hanover, N.J.

Other sizes and styles can be provided.

However, this may require considerable expense CORPORATION
and time since special screw machine runs West Street, P.O. Box 366, East Hanover,New Jersey 07936
are required. Please consult factory. (201) 887-1517 / TWX: 710-986-8253

CAT. NO. 582
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LOS Alamos

Los Alamos National Laboratory
Los Alamos,New Mexico 87545

INC-4, Mail Stop C346 June 27, 1983
INC-4:83-207

Dr. Barry Shapiro

Department of Chemistry

Texas A&M University

College Station, Texas 77843

Dear Barry,
1. Rf Heating Effects !

Control and measurement of temperéture and temperature gradients
within lossy samples is of major importance for NMR experiments on
temperature sensitive samples or on materlals undergoing phase transi-
tions. We have used Co(CN)g? (Levy, Balley & Wright, J. Mag. Res. 37
353 (1980)) to estimate the rf heatlng\and temperature gradients induced
in lossy samples by proton decoupling in our Bruker WM 300 spectrometer,

and have found much more substantial effects than generally admitted. Even

low Rf decoupling power gave fairly la#ge temperature gradients and
heating effects within 3ml of an aqueous 0.2 M NaCl, 0.05 M Co(CN) g3
solution contained in a 10 mm sample tube, (Figure 1) By positioning
a small microcell containing Co(CN)g3 at various heights in the sample
tube we determined that the major d1reét10n of the temperature gradient

was vertical (Figure 2) under both sp1nn1ng and non-spinning conditions.
2. "Imaging" without a VAX and H0 orientations.

We recently desired to orient the sp1nn1ng axis of sideways
spinning probes along either the x or y shim coil axis of our super-
conducting magnet. By placing two 8 mm sample tubes in a 20 mm
tube and orienting the sample at spec1f1c angles in the shim tube,
we were able to obtain a 2D "image" of\the protons in the phantom
(Figure 3) and determine the orlentatlon of the shim coil axes.

The necessary field gradients were applled by adjusting the x or y
shim control to its limits. ‘
|

On an even more nuts and bolts leﬁel, we recently learned that the

magnetic field in our Bruker WM 300 magnet points down, whereas the field

in our Oxford CXP 200 magnet points up, consequently our NMR laboratory
is a permanent quadrapole.

Best regards,

|

Jim Brainard Carl Storm ch1 Fukushima Bill Earl

JRB/jk
Copies to: CRMO (2)

il
Please credit this contribution to Car 1 Storm's subscription.
INC files |

|

An Equal Opportunity Employer/Operated by University of California

{,,
( ,
p

C )
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DECOUPLING
POWER
35°C— ' 050 WATT
-— -]
16°C 0.35WATT
470 Frgure 1. CO(CN)6 in a 10nm sample tube
J 0.2 WATT
-26° -
O WATT
e ,Sb. NP 40. R 50‘ . —
L .. TEMPERATURE {°C)
I-—S.Oppm'l
' TOP BOTTOM o
cp(cu)L/
,// Figure 2. Co(CN)6 in Microcell within
. . a 10mm sample tube

30
TEMPERATURE (°C)

®

—_—y GLapIaT -

figure 3. 2-D "image" of two 8mm tubes
' o filled with Hy
My Gesoner
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CSIRO

Division of Fossil Fueis
Dethl Road, North Ryde, NSW, Austratia

MAW.jcm

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

TEXAS 77843

UsA

Dear Barry,

A Dlvislon of the Inetitute of Energy and Esrth Resources

PO Box 138, North Ryde, NSW, Australla 2113

Telephone (02) 887 8666

Telex AA25817

9th June, 1983
|

|
GASPE AND INEPT FOR DEUTERATED STUDIES

As part of our investigation of the chemistry of coal liquefaction
we needed to trace the incorporation of deuterium into liquid products.
It was necessary to determine if one or two |[deuterium atoms are
incorporated at a and B sites in 4-methylpentan-2-one and tetralin. Both
1H INEPT and GASPE (J. Mag Res, 1981, 45, 8; Org. Mag. Res. 1981, 16,
111) sequences are useful for these purposes. For example, Figure 1
shows the INEPT spectrum of deutero-4-methylpentan-2-one for a)

A= 2T"1g and b) A = 3(43)"1s showing proporkions of CHD, CHy CHD9

and CH2D groups. Resonances are split because of the deuterium coupling.
Likewise Figure 2 shows the GASPE spectrum of deutero-~4-methylpentan—2~one
for 1 = J’l, t = (20 -1s showing resonances from deuterated carbons

The inversion of phase, and coupling makes estimations of the amounts
of deuterated analogues to be determined with ease.

The method should be useful for a wide\range of organic compounds.
The results will be published in Fuel later this year.

Yours sincerely,

M (o~ M acl (ko

o

P.J. Collin and M.A. Wilson
Division of Fossil Fuels

Commonwealth Sclentific and industrial Research Organization, Australia
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Newest Phenomenon of the Times —
Smaller is Better!

THERE IS AN ALTERNATIVE FOR REPAIR OF
YOUR VARIAN NMR-EPR INSTRUMENTATION

— g
) A
We’re flexing our muscw

\\‘\/i_r\a’r%going nationwide!

COST — Ours is approximately 1/3 below the present
market.

UNPARALLELED EXPERTISE — 12 years serving
education and industry in the Southwest

RESPONSE TIME — Average 2 to 3 days

CALL OR WRITE FOR DETAILS —
We can save you money and save you down time.

James Harvey

JIMBOB ENTERPRISES

P.O. Box 29000, Suite 138

San Antonio, Texas 78229
- Phone 512 — 826-1411
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THE INSTITUTE FOR CANCER RESEARCH

7701 BURHO]’.‘!(E AVENUE
|
FOX CHASE-PHILADELPHIA, PENNSYLVANIA 10111

(215) 342-1000CABLE ADDRESS: CANSRARCH

JP]y 5, 1983

Dr. Barry L. Shapiro
Department of Chemistry

Texas A & M University
College Station, Texas 77843

Dear Barry,
|

The Institute for Cancer Research has a position currently
available for an instrumentation |specialist. The primary duty
will be the maintenance of high resolution NMR spectrometers
and associated data systems as well as an EPR spectrometer.
Proficiency in NMR electronics, hardware and software are
essential. Familiarity with prode design, 2D-NMR and some
computer programming experience is desirable. The Institute
has a multinuclear Varian 60 MHz NMR spectrometer and a Nicolet
300 MHz NMR spectrometer and a Varian E-109 EPR spectrometer.
If interested write to me at the\above address or phone (215)
728-2727.
Sincerely,

zwﬂwzﬁ
Mildred Cohn
MC/msw

THE FOX CHASE CANCER CENTER

R
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THE VICE PRESIDENT
UNIVERSITY R RESEARCY
304 PARK BUILDING
OF UTAH SALT LAKE CITY, UTAH 84112
801-581-7236

7 June 1983

Refer to: 83-211

Dr. B. L. Shapiro

Department of Chemistry
Texas A&M University

College Station, Texas 77843

Dear Dr. Shapiro:

A postdoctoral position exists within our research group for
either a physical chemist or a physical organic chemist interested in
the study of solids using NMR techniques. We are particularly
interested in developing experimental techniques in multiple pulse and
2-D spectroscopy in solids in order to increase the understanding of
the structure and dynamics of complex organic systems. Systems of
interest range from simple organic molecules to complex geological
polymers such as soil organic matter, shales, and coals.

Instrumentation available includes a Bruker CXP-100, a Bruker
CXP-200, a home build 80 MHz spectrometer capable of studying solids
at cryogenic temperatures. In addition, high resolution, high field
instrumentation is available (300 MHz). A VAX computer with associ-
ated peripherals has been interfaced to these spectrometers and is
dedicated to use of personnel in the NMR laboratory. This group con-
sists of twelve to fifteen graduate students, postdoctorals, and
visiting scientists and offers a broad range of research topics
ranging from chemical physics, under Professor David M. Grant, to fuels
science in the Department of Fuels Engineering under myself. We also
have a number of collaborative programs for anyone interested in a
combination of pure and applied work. A stipend of $15,000 per year
is available. 1Interested applicants should correspond either with
myself or Professor David M. Grant in the Department of Chemistry
regarding this position.

Sincerely yours,

1/

tféf;144212¢(,Kz)« é‘fljéylir\\&_,,»

Ronald J. Pugmire
Professor of Fuels Engineering

RJP :bm
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College of Arts and Science

: . ' Department of Chemistry
UNIVERSITY OF MISSOURI-COLUMBIA 123 Ghemistry Building
: June 30, 1983 Columbia, Missouri 65211

Telephone (314) 882-2439

!
Dr. Bernard Shapiro 1

|
Department of Chemistry }
Texas A&M University \
College Station, Texas 77843 ‘
\
i

Dear Dr. Shapiro:

|
NMR SPECTROSCOPIST
|
|
The University of Missouri, Columbia is seeking an NMR Spectroscopist.

The successful candidate will be expeéted (a) to assume responsibility for
the day to day operations of the campﬁs NMR Facility, (b) to train and
advise users on the use of the NMR spéctrometers, (¢) to collaborate with
the research staff on problems in orgénic, inorganic, biochemistry, and
biophysical chemistry, and/or to initiate an independent research program
in the magnetic resonance area. The Facility currently has a Nicolet 300
MHz wide-bore multinuclear FT NMR, a ﬁome—built 180 MHz and a JEOL FX-90
proton/carbon FT NMR spectrometers. Candidates should have a recent Ph.D.
in chemistry or physics with a strong‘background in modern FT NMR.
Experience with electronics and computer systems is also desirable. Salary
will be commensurate with qualificatién. The position will be available
September 1983. ' \

Application should include a resﬁme and 2-3 letters of recommendation,

and should be sent to: Professor T. ?. Wong, Department of Chemistry,
University of Missouri, Columbia, Missouri 65211. Persons who are interested

can also reach me by phone at 314-882-7725 or 882-2439.

The University of Missouri is an|Affirmative Action/Equal Opportunity

Employer.
Sincerely yours
; (LLA}«éZv”““‘

Tick C.1WOng
Associate Professor and
Director of NMR Facility

TCW/sd]1












