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FORTHCOMING NMR MEETINGS

MRIT in the Applied Sciences, Duke University, Durham, North Carolina, October 25-28,1992; Contact: Society of Magnetic Resonance in Medicine, 1918
University Ave., Suite 3C, Berkeley, CA 94704; (510) 841-1899; FAX: (510) 841-2340.

1993 kevstone Symposia on Molecular & Cellular Biology, Taos, New Mexico: March 8-14, 1993, Frontiers of NMR in Molecular Biology - III; Organizers:
T. L. James, S. W. Fesik, and P. E. Wright; Information: Keystone Symposia, Drawer 1630, Silverthorne, CO 80498; Telephone: (303) 262-1230.

High Resolution NMR Spectroscopy (a residential school), University of Sheffield, England, April 1993; Organizer: Dr. B. E. Mann (Sheffield); For
information, contact Ms. L. Hart, The Royal Society of Chemistry, Burlington House, Piccadilly, London W1V 0BN, England; Tel.: 071-437-8656.
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Subscription renewal invoices for the October 1992 - September 1993 year were mailed out on 1 July. If you ought to
receive such an invoice, and do not have it in your hands by the time you read this notice, please call or write me
promptly. Payment of these invoices must be received by me no later than September 10, 1992 to ensure uninterrupted
mailing of the Newsletter issues. Please do not delay execution of any necessary paperwork!

Also, please be sure that the instructions on the invoice are followed precisely. In particular, overseas subscribers
should be careful to see that their name and the invoice number appear on the payment (or, better, that the extra
invoice copy which is provided is returned to me with the payment check or money order). Anonymous checks, while
otherwise useful, cannot always be credited to the correct account.

The subscription rate for the October 1992 - September 1993 year has been set at US$170.00 for the twelve monthly
issues, postpaid. Personal or academic subscriptions will continue to be offered at a 50% discount, at US$85.00, The
inexorable rise in costs has necessitated this small increase in the subscription fee.

The new invoices contain entries for optional surcharges for First Class or Air Mail Printed Matter mailing. Please
adjust the amount you pay accordingly (I trust no one will choose to pay both surcharges.).

Thank you for your understanding and cooperation. B. L. Shapiro
2 August 1992
* * * * *

Mailing Label Adornment: Is Your Dot Red?

If the mailing label on your envelope of this issue is adorned with a large red dot or circle: this decoration means
that you will not be mailed any more issues until a technical contribution has been received by me.

Page Length Instruction

Attention overseas subscribers: If you must use paper which is longer that 117, please take care that all material
(including signatures, addresses - everything!) ends no more than 10" from the top of each of your pages. Itis
costly to make reductions, and henceforth I reserve the right to chop the excess length off any page, no matter

what the result. Beware of the dreaded guillotine! Your cooperation in this matter will be greatly appreciated.

All Newsletter Correspondence DEADLINE DATES
Should Be Addressed To: No. 409 (October) ——-18 September 1992
Dr. Bemnard L. Shapiro (| No.410 (November) ~-----
TAMU NMR Newsletter No. 410 (November) 16 October 1992
966 Elsinore Court No. 411 (December)-----20 November 1992
Palo Alto, CA 94303, U.S.A.
No. 412 (January 1993) - 18 December 1992
(415) 493-5971
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Figure 6

3D plane for §'*N = 137.3 ppm showing strong and weak correlations. 3D plane for §"°C = 51.9 ppm showing two >N cross peaks at §"*N =

137.3 ppm.
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SCHOOL OF NATURAL
w SCIENCES AND MATHEMATICS

Department of Chemistry

June 19, 1992
(received 6/22/92)

Dr. Barry Shapiro
TAMU NMR Newsletter
966 Elsinor Court

Palo Alto, CA 94303

Dear Barry:

We recently published the synthesis and 'H and *C NMR of a series of aminoarsines,
Me,AsR (for R, see table) [1]. Also, as part of our interest in Group 13/15 chemistry, we
have studied by multinuclear, VT NMR the reaction of (Me,Al), with Me,AsNMe, [2]. In
this system, an adduct is initially formed in solution, Me,AsNMe,- AlMe,, which slowly
decomposes to [Me,AINMe,], and Me,As. Having on hand a variety of aminoarsines, we
were therefore interested in studying their reactivity with (Me;Al), and other Group 13
Lewis acids. In particular, the choice of R might lead to interesting results from a
mechanistic point of view. In fact, the reactivity of (Me,Al), toward the aminoarsines was
quite different and dependent on the R group, although in each case the final products
were [Me,AIR], and Me,As [3]. For example, the time for the reaction to go to
completion at RT in C,D, solution depended markedly upon R: R = NMe,, NEt,, (1
week); R = NPr",, NBu", (2 weeks); R = NBU', (1 month); R = NPr,, (3 months); R =
NC.H,, (2 months); R = NCH,, (4 months); R = NC,H, (6 months).

Particular intriguing were the results obtained for the five-, six-, and seven-membered ring
derivatives. This reminded us of the classic studies of H. C. Brown and others [4,5]
where, for example, Me,B forms a stronger adduct with pyrrolidine than piperidine due
to smaller steric effects upon complexation. The rationale is that the a-methylene groups
in the five-membered ring are flexible and can move to avoid direct steric effects with the
complexing group, whereas strong 1,3-diaxial interactions would result with the six-
membered heterocycle. Since *C NMR chemical shifts are known to be sensitive to
steric effects in these types of systems [6], we compared the &; of the parent
aminoarsines with those of the initially observed adduct Me,AsR- AlMe, (See Table). In
fact, the largest Ad values for the five-membered ring are C-2,5, while those for the six-
and seven-membered ring are C-3,5 and C-3,6, respectively as predicted by classical
theory. Additionally, the normal alkane derivatives show large changes in &. at C-2
indicating their flexibility upon complexation, while the branched alkane derivatives only

The University of Alabama at Birmingham
219 Physical Sciences Building ® 901 South 14th Street ® UAB Station
Birmingham, Alabama 35294-1240 e (205) 934-4747 « FAX (205) 934-2543
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show small variations. This is reflected in relatively weak adduct formation and chemical
exchange for the Pr' and Bu' derivatives and their subsequent longer reaction times.

Best regards.

ki O

Charles L. Watkins Larry K. Krannich
Professor Professor and Chairman
REFERENCES:

1. C. J. Thomas, L. K. Krannich, C. L. Watkins, Synth. React. Inorg. met.-Org. Chem.,
21, 427 (1991).

L. K. Krannich, C. L. Watkins, D. K. Srivastava, Polyhedron, 9, 289 (1990).

C. J. Thomas, L. K. Krannich, C. L. Watkins, Polyhedron, submitted.

H. C. Brown, M. Gerstein, J. Am. Chem. Soc., 72, 2926 (1950).

M. L. Newnam, Ed., Steric Effects in Organic Chemlstrv Wiley, New York, 1956.
A. Flores-Parra, et. al Tetrahedron, 47, 6903 (1991).
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Table. Differences in '*C NMR chemical shifts -- 5§(Me,AsR- AlMe,) - §(Me,AsR)

R MeAs C-1 C-2 C-3 C-4 C-5 C-6 C-7

Me,N 050  -1.02 — — — _ _ _
EtL,N  -051 072  -4.06 — — — — _
PP,N 058 058 366 0.3 — — — —

Pr,N -1.63 -0.40 0.71 -0.40 — R — —

Bu",N -0.48 0.95 -4.38 0.41 -0.38 — — —
Bu',N -1.57 -0.34 0.19 0.17 0.17 — — —
NC,H, | 2.07 — 2.12 0.44 0.44 2.12 — —
NC:H,, 1.82 — -0.99 -4.87 -1.90 -4.87 -0.99 —

NCH,, 1.04 — 021 319 -133 -133 319  -0.21
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Spectra are obtained with the push of a button during walk-up operation
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manual operation
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SEARLE

Searle Research and Development

Division of G.D. Searle & Co.

4901 Searle Parkway

Skokie, llingjs pO077

Telephone 982 7000

Telex 282475 (Domestic)
6871432 (International)

Dr. Bernard Shapiro

TAMU NMR Newsletter (received 6/26/92)
966 Elsinore Court

Palo Alto, CA 94303

Dear Dr. Shapiro,
Title: The softening of decoupler pulses on a VXR-400

A radiofrequency transmitter with a large dynamic range is
essential for NMR experiments which are used to produce weak
irradiating fields for selective excitation, moderate power
levels for broadband decoupling or spin-locking, and an intense
RF field for T and ®/2 pulses. For example, a Bz field of 10 Hz
for selective perturbation and a non-selective T pulse may
require 10 UW and 10 W, respectively, for proton experiments at
high field strengths. Pulse sequences which require rapid and
frequent switching between power levels should employ solid-state
control circuits to preclude the slow switching speed (10-25 ms)
and limited life expectancy of electromechanical relays.

In our Varian VXR-400, the full range of B2 power from the
decoupler transmitter is only available by using a combination of
low (DLP) and high (DHP) decoupler levels. Since the VXR-400 uses
electromechanical relays to change between the low and high power
levels, it is unsuitable for experiments which require extensive
use of the full range of Bz fields. The DHP mode satisfies the
intermediate and high power requirements, but the decoupler power
regulation scheme stops working at a power level of approximately
1 mW (see Figure 1) which gives a B2z field of 100 Hz.

We have modified the DHP transmitter circuit to incorporate a
computer controlled 30 dB attenuator between the transmitter
output and the probe. Figure 2 is a block diagram of the VXR-400
transmitter section (the attenuator is shown in a dashed block).

'The modification (Figure 3) comprises solid-state control using

PIN diodes to either pass the transmitter power directly to the
probe or to route the power through a resistive network making up
the 30 dB attenuator. The switching time between the normal and
low (attenuated) power mode is 5 Us. This switching is
controlled by one of the spare computer-control lines on the
VXR-400 Interface Board and is controllable in pulse sequences
(1) . With this modification we now have control of a continuous
range of Bz fields from 3 Hz to > 8 KHz.

Sinc ly,

rt W. Dykstra

(1) E. Johnson and S. Patt, Magnetic Moments, Vol. 1, No. 4
(1985), Varian Assoc., Palo Alto, CA.

P.S. Please start our subscription with this contribution.
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June 9, 1992 (received 6/29/92)

Prof. Bernard L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303

Very High-Temperature Carbon-13 NMR

Dear Prof. Shapiro:

As we continue to investigate means of enhancing our knowledge of
the chemistry of poly(p-phenylene sulfide/disulfide), PPS/DS, we
find that very high-temperature solution-state carbon-13 NMR is
very useful. PPS/DS is a high temperature thermoplastic made from
the reaction of p-diiodobenzene (DIB) and sulfur. During this

- reaction, both sulfide and disulfide linkages are formed, thus our
designation of PPS/DS.1

lodo-terminated oligomers of PPS/DS would be envisioned from this
reaction mix as the polymer builds up. In the attached figure is

3 2

r l ' ' i

140 130 120 110 100 90

Chemical Shift, ppm
EASTMAN CHEMICAL COMPANY e P. O. BOX 431 * KINGSPORT, TENNESSEE 37662-5000
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presented a spectrum of an iodo-terminated oligomer containing
only sulfide linkages and 9 repeat units. This oligomer was prepared
in the same manner as PPS/DS except that an excess of DIB was
employed. For the carbon-13 NMR spectrum acquired at 230°C in a
10-mm NMR tube, the oligomer was dissolved in N-cyciohexyl-
pyrrolidinone and used glyme-dg held in a concentric 5-mm NMR tube
for field/frequency stabilization. From the spectrum, it is clear
that detailed information about the nature of iodinated end groups
can be obtained from a carbon-13 NMR spectrum of this material.
Carbon resonances of the terminal phenyl group as well as the
internal phenyl groups are clearly evident and assignable. Chemical
shift assignments in ppm are as follows:

Terminal Group. - - internai Group

C1 92.3 : Protonated C 131.8
C2 138.4 S-Substituted C 135.1
C3 132.7

C4 135.7

It is clear from this spectrum that carbon-13 NMR spectroscopy at
very high temperature in solution offers extremely exciting

. possibilities for studying this polymer system.

M. Rule, D. R. Fagerburg, J. J. Watkins, P. B. Lawrence; Makromol.
Chem., Rapid Commun. 1991, 12, 221

Sincerely yours,

Douglas W. Lowman David R. Fagerburg
Principal Research Chemist Research Associate
(615) 229-4728 (615) 229-4727

Research Laboratories
P. O. Box 1972
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( 0/ e THE CITY UNIVERSITY
OF NEW YORK
0 ST. GEORGE CAMPUS
130 STUYVESANT PLACE
STATEN ISLAND, NEW YORK 10301
July 1, 1992
(received 7/7/92) d N

Professor Bernard L. Shapiro
966 Elsinore Court

Palo Alto

CA 94303

Dear Professor Shapiro:

Aggregation phenomena are often of central importance to the
function of macromolecules, from industrial applications such as
tertiary oil recovery to physiological events that include the
biliary secretion of membrane lipids and the intestinal digestion
of acylglycerols. Micellar aggregates are thought to play a role
in these latter processes, both as substrates for lipolytic enzymes
and as vehicles for transport of digestive products to the
absorptive mucosa of the small intestine.

We have measured C NMR relaxation times and NOEs in both
CD,COD and D,0 for model digestive mixtures containing a bile salt
(taurocholate, TC), a monoglyceride (l-monocapryloyl-rac-glycerol,
MC), and a fatty acid (caprylic acid, CA) in proportions roughly
matching those found physiologically in the aqueous contents of the
upper small intestine during fat digestion.

We first found contrastlng 3¢ spin-lattice relaxation behavior
for designated hydrophlllc, 1nterfacia1 and hydrophobic groups.
Hydrophilic moieties (TC SOB , CA COO", MC CHOH, MC CH,0H) exist in
a substantially aqueous environment, and their dynamlc behavior may
be complicated by interactions with a fluctuating water structure.
Interfacial groups (TC C,,, MC CH,O0R, CA C,) are expected to exhibit
common motional behav1or that 1s domlnated by the aggregate as a
whole, with no additional internal chain reorientation.
Hydrophobic moieties (alkyl chains, steroid skeleton) have a less
polar environment, with motions influenced by the local segmental
motions as well as by the overall reorientation of the aggregate.

Table 1 demonstrates that very similar values of NT, and NOE are
indeed found for the interfacial groups in aqueous TC/MC/CA
mixtures. No such equality holds for the spin-relaxation
parameters of this same set of carbons in a "nonaggregating"
solvent such as CD,COD.

SUNNYSIDE CAMPUS 715 OCEAN TERRACE, STATEN ISLAND, NEW YORK 10301
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Table 1 Boundary-Carbon Relaxation Parameters in two Solvents

CD,0D D,0
NT,, s NOE NT,, s NOE

Magnetic

field

(MHz) 50 100 50 100 50 100 50 100
MC, CH,0H 3.0 3.0 2.5 3.0 0.90 1.32 2.0 2.4
ca, (2) 6.0 5.8 2.7 3.0 0.92 1.32 2.0 2.4
TC, 26 1.64 1.74 2.3 1.9 0.92 1.22 2.0 2.7

Using these data, the two-step model'? may be used to obtain
best-fit values for the dynamic parameters 7., 7, and a local order
parameter s®. All values of NT.L and NOE calculated from the best-
fit dynamic parameters are 1in excellent agreement with the
experimental spin-relaxation data. Both the rate of local motions
and the angular excursion of the MC/CA chain segments are
diminished upon formation of mixed micelles with TC, suggesting
highly organized packing of the alkyl chains. Preferential
immobilization of the MC backbone is also consistent with an

aggregate structure that has a belt of polar groups at its aqueous
interface.

1 H. Wennerstrom, B. Lindman, 0. Soderman, T. Drakenberg and J.
B. Rosenholm, J. Am. Chem. Soc., 101, 6860(1979).

2 H. Walderhaug, O. Soderman, P. Stilbs, J. Phys. Chem. 88,
1655 (1984) .

Sincerely

Dehia k,‘?/ /2(,@7‘{1

Dehua Wan Ruth E Stark









Amoco Corporation

Amoco Research Center
P.O. Box 3011
Naperville, IL 60566-7011
708-420-5111

June 30, 1992 (received 7/10/92)
Prof. B. L. Shapiro
968 Elsinore Court
Palo Alto, CA 94303

Baseline Distortions due to Corrupted FIDs

Dear Prof. Shapiro:

It is generally well known that distorted baseline results in the
Fourier transformed spectrum when initial few points of the FID get
corrupted due to nonideal audio filter response or transmitter
breakthrough. We have found this to be the limiting factor in the
quantitative accuracy of NMR measurements. Software packages available on
most modern spectrometer provide numerical schemes that attempt to fit the
baseline as a polynomial of some specified order to correct the baseline.
In order for us to understand what baseline correction entails, we needed
an equation of the sort that expressed a quantitative relationship between
distortion of any FID data point and intensity of any frequency domain
data point. Not being able to find such an equation in any standard books
on NMR (which mostly treat this subject qualitatively), we derived the
following expression to relate deviation of the intensity of any frequency
data point when some phenomena causes the time domain data to be
corrupted:

F-Fy,

N
A I(F) = %; A; | (1-4)) + Y 2.(1-A,) cos(2=m.K.
K=2

where AI(F) is the deviation from ideal intensity of a data point with
frequency "F" in real part of the spectrum that contains "j" lines with A;
and F; as their respective intensity and frequency. The total number of
points transformed is "N" (including any zero filling) and "sw" is the
spectral width. Frequency and "sw" are in units of Hz. Ag represents the
factor by which the K*! point of the FID is multiplied. 1In an ideal case
all Ay are equal to 1 and intensity deviation of any frequency point from
ideal intensity is zero. Corrupting only the first point results in all
frequency points shifted by the total intensity of all the lines times
(1.-4y), i.e., a dc offset (note that actual intensity of a resonance line
in frequency domain spectrum is N*A;). Corruption of subsequent FID
points will generate a frequency dependent intensity variation in the
baseline resulting in "rolling baseline”. The interesting fact to note is
that such baseline roll depends on the relative frequency and intensity of
all the lines in the spectrum. For a spectrum containing numerous lines
with different frequencies and intensities, corruption of even the second
point in the FID, i.e., all Ay are equal to 1 except A,, can generate a
very complicated baseline.

407-21
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Prof. B. L. Shapiro
June 30, 1992
Page 2

This is illustrated in the figure by the simulated spectra for a system
containing only two lines with equal intensity but varying frequency. The
spectra were calculated in the time domain and convoluted with a filter
response function with all points equal to 1 except the second point which
was set to zero, i.e., A,=0, before FT. Note how the character of the
baseline changes when the relative frequency of the two lines is varied.

Hopefully, your readers will find the equation above useful when trying to
understand spectral baseline distortions or when attempting to decipher
what the "blackbox" baseline correction numerical routines on commercial
spectrometers are doing. :

Best regards,

i

Naresh ¥ Sethi

L JL

! ! ! 1 L

0 200 400 600 800 1000
Frequency(0—1024)

Fig: Distorted baselines when the second point in the FID is zero for -a
two line system with equal intensity but different relative frequency.
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Sandia National Lahoratories

Albuguerque, New Mexico 87185

July 22, 1992
Dr. B. L. Shapiro (received 7/24/92)
TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, California 94303

Intercalation of Molecular Species into the Interstitial Sites of Fullerene
Dear Barry,

As part of our program to prepare polymers using "bucky balls" as a building block, we had
occasion to record the high resolution 13C NMR spectra of solid Cgo under MAS conditions. Fig. 1
-shows the fully relaxed spectrum of Cgp purified in our laboratory. In addition to the primary
resonance at 143.7 ppm, there is a minor resonance at 144.4 ppm with 4.5 % of the total intensity.
The spin-lattice relaxation time of the primary peak is 71+7 s while the spin-lattice relaxation time of
the minor peak is 0.26+0.03 s.  The intensity of the minor peak was shown to depend on sample
history. Pure Cg purchased from Texas Fullerenes had a minor resonance with an intensity of 2.5 %
of the total intensity while its minor peak intensity was reduced to 0.6 % after the sample was annealed
for 1 hr at 225 C under dynamic vacuum. We conclude that the minor resonance is attributable to Cgg
molecules which are associated in some way with molecular oxygen.

Since molecular oxygen is paramagnetic, the chemical shift of the minor resonance is believed
to be caused by the Fermi-contact interaction between the unpaired electron spin of the oxygen and the
13C nuclear spin. To establish this relationship, we varied the temperature to determine if the shift
obeyed Curie's law. Fig 2 shows the chemical shift of the minor resonance, referenced to that of the
primary resonance, as a function of 1/T. The least-squares fit of the data yields an intercept of 0,
within experimental error, and provides additional support that the shift is caused by the Fermi-contact
interaction of oxygen with Cgy.

Fig 3 shows the MAS 13C NMR spectrum of an annealed sample which has been exposed to
1.0 kbar oxygen for 1 3/4 hr, removed from the pressure chamber and then placed in a MAS rotor.
The spectrum was accumulated using a recovery of 1 s so the primary resonance at 143.7 ppm was not
fully recovered and its equilibrium intensity is much larger than that represented by its resonance in
Fig. 3. We see 6 secondary resonances of comparable intensities and no evidence of a seventh
resonance. A maximum of 6 minor resonances were also recorded for samples which had been
exposed to 1 kbar of oxygen for several days. Even in this instance, when the sixth minor resonance
had the greatest intensity, there was no evidence of a seventh resonance. We conclude that a Cgg
molecule associates with a maximum of 6 oxygen molecules. The fact that the minor resonances are
well defined suggests that the oxygen interacts equally with all of the carbons in a Cgg molecule. This
would be expected if the Cgp rotates rapidly so that all of the carbons sample the oxygen environment
equally. Rapid rotation of the Cgg molecule in the solid at room temperature has been reported [1].

These results are consistent with the oxygen molecule occupying the octahedral interstices in
the Cgp crystal lattice. Each Cgo molecule is surrounded by 6 equivalent octahedral sites. Previous
work [2] as well as our own single crystal studies have shown that the lattice constant equals
approximately 14.19 A. The van der Waals radius of a Cgp molecule is then 5.01 A and the minimum
octahedral site spacing is 4.12 A. The interatomic separation of oxygen, 1.2 A, together with a van
der Waals radius of 1.4 A suggest that the molecule could tumble freely within the octahedral
interstices. The limit of 6 minor resonances denotes that only one oxygen molecule occupies a site
under the conditions employed in this study. v
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A full report of this work has been accepted for publication by the Journal of Materials
Research. Please credit this contribution to the account of P. Cahill.

Sincerely,

Roger A? Assink, James E. Schirber,
Douglas A. Loy, Bruno Morosin and Gary A. Carlson

REFERENCES

1. R. Tycko et al., J. Phys. Chem. 95, 518 (1991); C. S. Yannoni, R. D. Johnson, G. Meijer,
D. S. Bethune, J. R. Salem, J. Phys. Chem. 95, 9 (1991).

2. P. Heiney et al., Phys. Rev. Lett. 66, 2911 (1991); S. Liu, Y. Lu, M. M. Kappes, J. A. Ibers,
Science 254, 408 (1991); W. 1. F. David et al., Nature 353, 147 (1991).

L S m i B p R
T o8 f w
g A @ ]
£ 06 | 9 ]
r= d oy
(]
g 04 F §
E - '
-] b -
S 0.2 - .
J\J 0 e o 3 0 3 3 5 ¢ ¥V ¢ ¢ ¢ o 0 3 3 3 x 1 3 3 3 2 i
Frrr 1 rrr oo 0 0.001  0.002 0.003 0.004 0.005
148 146 144 142 140 PPM 1000/T (K )
Fig. 1. High resolution 13C NMR spectrum Fig. 2. The chemical shift of the minor
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/ Doty Scientific, Inc.

On May 7, 1992 Doty Scientific celebrated its 10th birthday!

1982 7 mm MAS at 5 kHz 1987 1000 G/cm Pulsed Field Gradient
1982 Triple-Tuned MAS 1987 7 mm MAS at 9 kHz

(983  Single-Crystal Probes (988 650°C MAS

(984 5 mm MAS at 9 kHz (989 Precision Temperature Controller
(984 Multinuclear Observe for Solids (990 Dynamic Angle Spinning

(985 19 mm MAS (991 14 mm MAS at 7 kHz

(987 CRAMPS Probes (992 3.5 mm MAS at 25 kHz

1987 Actively Shielded Gradient Probes 1992 300°C Pulsed Field Gradient Probe

5 mmMAS at 17 kHz

10 mm MAS at 10 kHz

An innovative way to "fit it all in" on a triple-tuned probe.

In the last 10 years we have provided our customers with the first commercially -
available probes for many challenging NMR experiments. During this time, we have Doty Scientific, Inc.

also built a reputation for quality. Less recognized may be our competitive pricing. 700 Clemson Road
We have always offered the best probes at prices well below the competition's — Columbia, SC 29223
usually 60% of their price. We enter our second decade as an American company USA

with a continued commitment to provide the best probes, rf accessories, and control

systems at the lowest prices with the fastest service. Phone (803) 788-6497

Our eleventh year will see record levels of innovation, as we deliver | Fax (803) 736-5495
user-friendly DOR probes, automatic MAS sample changing, 800°C MAS, and other
probes according to your needs. Thank you for your continued support. - \. J




Pricing for Doty Scientific NMR Probes

Actively Shielded Gradient Probes
Grad Coil Set Only  GES, PFG Probes MRI-M Probes

X-Y-Z Z X-Y-Z
5to 15 mm $ 16,000 $ 19,000 $ 28,000
16 to 30 mm 19,000 21,000 32,000
Prices for Standard, Double-Tuned, Fixed-Frequency Probes below 8.4 T
For multinuclear option, add $2000

For single-tuned probes, subtract ~ $ 2000

High temperature PFG probes with VT range of -160 to +300°C ........ $ 28,000

High Resolution Probes

High-Resolution Probe ............ i iiiiiiiiiiiiiiiiinnenannns $ 11,000
-100°C to 140°C, 5 mm to 10 mm, 'H decouple, *H lock, fixed observe frequency

* For multinuclear option, add $2000
* For single-tuned probes with lock, subtract $2000
* For narrow bore with samples greater than 12 mm, add $ 1000
* For wide bore with samples greater than 20 mm, add $ 1000

High-Temperature High-Resolution Probe ........................... $ 18,000
-170°C to0 380°C, 5 mm to 10 mm, 'H decouple, *H lock, fixed observe frequency

Solids Probes
Wideline VT Single-Tuned High-Power Probe ........................ $ 7,400
5-mm or 8-mm, includes ten sample containers
Wideline VT Multinuclear Double-Tuned High-Power Probe ............ $ 11,400

5-mm or 8-mm, includes ten sample containers

Standard CP/MAS Multinuclear S-mm or 7-mm Probe ................. $ 16,500
Probe and Accessories Kit ..ottt et iennsrenennnns 520,500
High-Speed CP/MAS Multinuclear S-mm or 7-mm Probe ............... $ 19,000
Probe and Accessories Kit . . ... ..t ene it inneenannnnnns 5 25,300
Single-Tuned VT Probe for 'Hor "FCRAMPS ..............ccvvunnnn $ 11,500
Probe and AccesSories kit .. .....v ittt ennenereennnnnnnss 315,400

High Temperature Probes -100° to + 650°C

-100° to +650°C Wideline Single-Tuned, Multinuclear Probe ........... $ 25,000
-100° to +650°C CP/MAS Balanced-RF, Multinuclear Probe ............ $ 36,000
-100° to +650°C CP/MAS Multi-X Probe, Accessories & Temp Controller .. $ 51,000
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Abbott Laboratories
D-47G, AP9
Abbott Park, IL 60064

Dr. B. L. Shapiro

TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, California 94303

(received 7/25/92)

RE: MEASURING SMALL J-COUPLINGS FROM ECOSY-LIKE SPECTRA

Dear Barry,

Recently, several NMR methods have been proposed for measuring
“homonuclear and heteronuclear three-bond coupling constants in large systems
from ECOSY-like experiments.l In these experiments, small three-bond couplings
are measured from the frequency difference between two cross-peaks in one
dimension that are separated by a large one-bond coupling in another dimension.
In practice, it is very difficult to reproducibly measure these coupling constants from
the spectra. In our experience, a good method for measuring these J-values is by
superimposing 1D traces extracted from the spectra, shifting one spectrum relative
to the other, and measuring the frequency shift required to obtain the peak overlap.2
This method has the advantage of utilizing the peak lineshapes which should be the
-same for each of the peaks.

The approach is illustrated in Figure 1 for the measurement of the 3JHa,HB
coupling constants from a coupled 3D HCCH experiment for Phe15 of [U-
15N,13C]JFKBP when bound to the immunosuppressant, ascomycin.2 Figure 1A
depicts traces through the center of the two peaks from which the couplings are
measured. In Figure 1B, the lower trace has been shifted to superimpose the peaks
on the right, and in Figure 1C, the lower trace has been shifted to superimpose the

peaks on the left. The shift required to overlap the peaks corresponds to the
coupling constant.

Sincerely,

Robert Xu Stephen Fesik

1Montelione, G.T., Winkler, M.E., Rauenbuehler, P., and Wagner, G., J. Magn. Reson.,
82, 198-204 (1989). '

2Xu, R.X., Olejniczak, E.T., and Fesik, S.W., FEBS Lett., 305, 137-143 (1992).
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Figure 1. Traces from a coupled 3D HCCH spectrum extracted at the center of the two

TH-coupled C® peaks of Phe15 for [U-15N,13C]JFKBP when bound to the
immunosuppressant, ascomycin.2



¢ NMR-MRI HIGH PERFORMANCE DIRECT SYNTHESIZERS |

D The accuracy, stability and low noise you need for any experiment. Most widely accepted
FREQUENCY SYNTHESIZERS line of high-reliability frequency synthesizers. Thousands in use worldwide.

==

O
S
O

Range: 0.1-40 MHz Output: + 3 to + 13dBm; 50ohm Freq. St'd: OCX0, TCXO, Ext.
Resolution: 0.1Hz-100KHz (opt) Spurious Qutputs: — 75dBc Interface: BCD par. or GPIB
Switching: 1-20us Phase Noise: —75dB¢ (0.5Hz-15KHz). Price: $5,125.00* .

A= =is

Range: 90-120 MHz Output: +3 to + 10dBm; 50o0hm Freq. St'd: OCXO, TCXO, Ext.
Resolution: 0.1Hz-100KHz (opt) Spurious Outputs: — 75dBc Interface: BCD par. or GPIB
Switching: 1-20us Phase Noise: —75dBc (0.5Hz-15KH2) Price: $5,125.00™

Range: 0.1-160 MHz Output: + 3 to + 13dBm; 50chm Freq. St'd: OCXO, TCXO, Ext.
Resolution: 0.1Hz-100KHz (opt) Spurious Outputs: — 75dBc Interface: BCD par. or GPIB
Switching: 1-20us Phase Noise: ~ 63dBc (0.5Hz-15KHz) Price: $6.245.00"

= 250

Range: 1-250 MHz Output: + 3 to + 13dBm; 50o0hm Freq. St'd: OCXO, TCXO, Ext.
Resolution: 0.1Hz-100KHz {opt) Spurious Outputs: — 70dBc Interface: BCD par. or GPIB
Switching: 1-20us Phase Noise: —63dBc (0.5Hz-15KHz) Price: $7,155.00"

= 310

Range: 0.1-310 MHz Output: + 3 to +13dBm; 50ohm Freq. St’d: OCXO, TCXO, Ext.
Resolution: 1Hz Spurious Outputs:  Type 1 Type 2 Interface: BCD par. or GPIB
Switching: 1-20us — 70/65 (typ/spec) — 65/60dBc Price: Type 1 Type 2

Phase Continuous: 1THz-100KHz steps Phase Noise: —~ 68dBc {0.5Hz-15KHz) -63dBc $6,175.00°  $5,625.00"

= 500

Range: 1-500 MHz Output: + 3 to + 13dBm; 50o0hm Freq. St'd: OCXO, TCXO, Ext.
Resolution: 0.1Hz-100KHz (opt) Spurious Outputs: - 70dBc Interface: BCD par. or GPI|B
Switching: 1-20us Phase Noise: — 63dBc (0.5Hz-15KHz) Price: $8,385.00"

= 620

Range: 1-620 MHz Output: + 3 to +13dBm; 50ohm
Resolution: 0.1Hz~-100KHz (opt) Spurious Outputs: — 70dBc

Freq. St'd: OCXO, TCXO, Ext.
Interface: BCD par. or GPIB

Switching: 1-20us Phase Noise: —63dBc (0.5Hz~15KHz) Price: $9,255.00*

Range: 0.1-1000 MHz Output: +3 to + 13dBm; 500hm Freq. St'd: OCXO, TCXO, Ext.
Resolution: 0.1Hz-100KHz (opt) Spurious Outputs: —70dBc (0.1-500 MH2), Interface: BCD par. or GPIB
Switching: 5-10us —65dBc (500-1000 MHz) Price: $11,375.00"

Phase Noise: — 60dBc (0.5Hz — 15KHz)

= e

Range: 10 MHz band, selected Output: +3 to + 13dBm; 500hm Freq. St'd: OCXO, TCXO, Ext.
decade 0.1-100 MHz Spurious Outputs: — 65/ — 60dBc (typ/spec) Interface: BCD par. or GPIB

Resolution: 1Hz Phase Noise: —70dBc (0.5Hz-15KHz) Price: $2,575.00"

Switching: 1-5us

Phase Continuous: 2 MHz band, even or odd steps

OTHER OPTIONS

Programmabie Attenuator 0-90dB (or 0-99dB with GPIB)
n x 10 MHz output (20-140 MHz) or any 10 MHz line

*Prices are US only, and include manual & remote
{BCD) control, 1 Hz resolution, OCXO std.

PROGRAMMED TEST SOURCES, INC.

P.O. Box 517, 9 Beaver Brook Rd., Littleton, MA 01460 Tel: 508-486-3008 FAX: 508-486-4495
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[P W&s[eymz UNIVERSITY

HALL-ATWATER LABORATORIES
MIDDLETOWN, CONNECTICUT 06459

. TEL: (203) 347-9411

DEPARTMENT OF CHEMISTRY From Fi 3[1?\', to Mac FAX: (203) 344-7960

Dr. Barry Shapiro Tuesday, July 14, 1992

TAMU Newsletter (received 7/20/92)
966 Elsinore Court

Palo Alto, CA 94303

Dear Barry:

We have recently begun to use Felix to process NMR data. While we have found the 2.05 version to be
quite useful the plots can not be readily annotated and the HPGL format gives rise to rather poor quality letters
and labels. To convert the Felix output into Macintosh format we capture the HPGL output file(s); use a network
to take the files to an IBM compatible; the HPGL files are converted into Adobe Illustrator (our personal
favorite drawing program) format files by the program Corel Draw (Corel Draw and the other available PC
converters can take HPGL into PICT and other formats suitable for use in MacDraw and so on. There are no
Macintosh HPGL interpreters that we are aware of.); and finally put the files on a Macintosh. This allows the
spectra to be annotated by the usual Macintosh procedures. A comparison is given below, at the size of a typical
Biochemistry figure, for data on a DNA duplex which contains a single thymine glycol whose H1’-H2’ and H1’-
H2” connectivities are in the box.

L O  ©
Macintosh 600 MHz Tocsy data | — Felix =

Tg

2.0

(ppm)

2.4
D2

2.8

Sincerely,

e O

JungYie Kao Philip Bolton
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Department of Pure and Applied Chemistry
University of Strathclyde
Glasgow G1 1XL Scotland UK

Dr. Bernard L. Shapiro
TAMU NMR Newsletter

966 Elsinore Court (received 7/17/92)
Palo Alto CA 94303 USA 11th July 1992

NMR Spectra of 5-Toxin and Analogues Delimit Helical Structures

Dear Barry,
&-Toxin (1) is a 26-amino acid peptide from Staphylococcus aureus which can adopt an amphilphilic
structure and form cation channels consisting of a hexameric cluster of helices.

M A Q D I I 8 T I 6 DL V KW I I DTV NI KF T K K
1 5 10 15 20 25

(1)

To investigate the effects of modifications to the structure on the propensity to form helices, d-toxin
itself and six analogues were prepared by solid state synthesis. The analysis of the nOe results (NOESY, plus
DFQ-COSY and TOCSY) was done initially using DGEOM [1]. Further refinement of initial structures was done
using the molecular mechanics program PIFF [2]. The results for §-toxin itself confirm the helical structure
found by Tappin [3] for the natural material; the length of the helix being somewhat solvent dependent. The
extent of the helices in the analogues is shown in the table.

Compound a~Helical Region* Comments
6-Toxin (a) Thr8-Lys22

8-Toxin (b) GIn3-Lys26

Ac-d-toxin (b) Met1—Ly522

Glu7-3-toxin (a) Thr8 or lle9-Lys22 or Phe23

Glu8-s-toxin  (a) Glu8 or lle9-Lys22 or Phe23

Pro14-s-toxin (@ Trp1 5-Lys22 Bend preceding helical region
des Lys!4-3-toxin (b) Ser/-Lys22

Glu8 Prol4-s-toxin  (b) No well-defined helix

* (a) solvent=CD30H;  (b) solvent=CD3OH/Ho0 (2:1)

[1] J. M. Blaney G. M. Crippen, A. Dearing, and J. S. Dixon. QCPE Bulletin, 1990, 10, 37. (Program 590).
[21 PIFF was written by Dr. Armin Widmer of Sandoz AG. Basel, Switzerland.
[8] M. J. Tappin, A. Pastore, R. S. Norton, J. H. Freer, and I. D. Campbell. Biochemistry, 1988, 27, 1643.

Yours sincerely,

—
P s Y T
P L e P S £ a0 -
Ligaittne. e Veles? e C /M/ 7’%]/[ 4 ;Wﬁ
Christine Bladon* Peter Bladon ’ John Parkinson*

* Department of Chemistry, University of. Edinburgh, West Mains Road, Edinburgh, EH9 3J.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

National Institutes of Health
National Heart, Lung, and
Blood institute

Bethesda, Maryland 20892

July 1, 1992
(received 7/9/92)

Dr. Bernard L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court
Palo Alto, CA 94303

Dear Barry:
Title:Protein-Receptor Interations at 600 MHz

As usual it takes your reminder notice to prompt us into submission
(pun intended). We have recently taken delivery of our new AMX600
and AMX360. Our AMX600 will be used primarily to study proteins in
solution whereas the AMX360 will be used to study peptides and
small proteins bound to membrane surfaces and large proteins.
Following the example of Kurt Wuthrich, we have installed the 600
magnet on a vibration table in a pit which is 5 feet deep. Indeed
shimming is very easy. Furthermore, we see no effects of movement
of metal objects in the corridor approximately 10 feet from the
magnet.

We have started studies of some DNA binding proteins in the free
and in the bound state. Some of these proteins represent fragments
of the immunodominant region of the envelope glycoprotein gpl20 of
HIV-1, the etiologic agent of AIDS. Until now we have found that
the AMX is capable of performing any pulse sequence we have tried.
The phase stability of the spectrometer is very good and t1
signal/noise 1is approximately 800:1. Water suppression is
spectacular and we use a software procedure developed by Ad Bax to
subtract away low frequency oscillations from the FID.

We are also initiating the study of peptide antigens bound to
monoclonal antibodies using specific site enrichment. In this
context anybody interested in a postdoctoral fellowship at NIH to
work on these or related projects should write to me and include a
cv and the names of three references.

Please credit this subscription to Bob Highet.

Best regards,

Ao

es A. Ferretti
Laboratory of Biophysical
Chemistry
Bldg. 3, Room 418
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CALIFORNIA INSTITUTE OF TECHNOLOGQGY

DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING
THE CHEMICAL LABORATORIES

July 10 1992
(received 7/17/92)

Dr. Bernard Shapiro:
TAMU NMR Newsletter
966 Elsinore Ct.

Palo Alto, CA 94303

Conformational Effects on !3C Shifts of Nucleotide Sugars

Dear Barry:

In our continuing studies of oligonucleotides with
heteronuclear NMR we have been finding distinct deviations in 13c
shifts of the sugar moieties of DNAs that adopt alternative
structures compared to B DNA. This has been particularly pronounced
in studies of so called G-tetrads which have planar associations of
four G bases. Models of these systems from dimeric association of
two oligomers, GGTTTTCGG, and GGTCGG, respectively have been
examined. From 'H NMR data the sequential 'H assignments have been
obtained in Dinshaw Patel’s lab, and it has been established that
the G bases in a tetrad plane alternate between syn and anti
orientations relative to their respective sugars for these models.
In B DNA only the anti orientation is present. The change in
orientation of the base relative to the sugar is expected to effect
the sugar conformation. Using the H{assignments and 'H detected 13C
2D NMR methods, the carbon shifts of the sugar carbons in these
tetrad systems have been examined. The Cl’ carbons for the G
residues in the syn orientation resonate at distinctly lower field,
between 89.3 and 90.0 ppm from TMS, than do those associated with
anti bases at 83.6 to 85.1 ppm. The trend extends to the C3’ and
C4’ carbons as well with the syn C3’ sites between 80.5 and 81.8
ppm relative to the anti site values between 72.8 and 78.1 ppm and

C4’ syn sites 89.0 to 89.5 ppm relative to anti at 87.1 to 88.7

ppm. The shifts cannot be due to any significant degree to ring
current effects induced by reorientation of the bases since the lHs
attached to these carbons show no major comparable trends. The
shifts for C1l" and C3’ carbons with syn bases are distinctly lower
than those reported for respective sites in several studies on B
DNA. Although we have been unable to correlate these shifts to a
specific sugar pucker as yet, clearly these shifts can be used as
convenient markers for significant <changes in the sugar
conformation.

Sincerely yours,
~.

~.

- f )
\L.x .__.<l{/—f_57 —
David Live

PASADENA, CALIFORNIA 91125
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Equipment Needed. We need a V-4230B sample probe or other type that is compatible with a
V-4210A variable frequency rf unit. Also needed is a probe to sense changes in the magnetic
field between the magnet's pole pieces and send a signal to the flux stabilizer to stabilize the
magnetic field. The magnet is a Varian electromagnet, model V-3800-1. If you have either one

of these to spare, call Dr. D. W. Sheppard at (304)-473-8023 or write him at West Virginia
Wesleyan College, Box 68, Buckhannon, W. Va. 26201.

YA

We are looking for a fluorine or proton Smm probe for a Nicolet NT300 narrow bore
system with an Oxford magnet. The system was purchased in 1980. It is not necessary
that the probe be in working condition. Please contact Maria Palasis at the University of
Cincinnati, Department of Chemical Engineering, 697 Rhodes Hall ML 171, Cincinnati,
Ohio, 45221 (513) 556-2761.

NNNNNMNNNNNNNNNNNNNNNNNNNNNNNMNNNNNNNMMNNNMNNWNNNNNNNNNMNNMMNNNMMNMNNNNNNNNNNNWNNNNNMNMMNNNMMMNMNNN

NMR Spectroscopist in the Molecular Spectroscopy Laboratory, School of Chemical Sciences, University of
Illinois-Urbana. Requirements for this position include a Ph.D. in chemistry or extensive equivalent

experience with state-of-the-art NMR spectrometers; a thorough familiarity with modern FTNMR

spectroscopy; and the ability to work independently and collaboratively in a stimulating research

environment. Experience in devising or implementing new FTNMR experiments (e.g., new 2D NMR pulse
sequences), a working knowledge of organic chemistry, as well as experience with General Electric (Nicolet) '
and Varian FTNMR instruments (General Electric GN500, Varian Unity 400) is desired. Duties will include

the supervision of instrument operators and the instruction of graduate students and post-doctoral fellows in
NMR techniques.

The starting date is January 6, 1993, but other starting dates could be negotiated. This is a regular, full-time
position. The starting salary is commensurate with experience. To ensure full consideration, submit resume
and three letters of recommendation by November 4, 1992 to Dr. Vera V. Mainz, School of Chemical
Sciences, Box 34 Noyes Laboratory, University of Illinois, 505 3. Mathews Avenue, Urbana, IL 61801
(Tel: (217) 244-0564). The University of Illinois is an affirmative action/equal opportunity employer.



407-43

UNIVERSITY OF CALIFORNIA SAN FRANCISCO

Postdoctoral Positions Available

Two postdoctoral positions are available at the MRS Unit, VA Medical Center and
the University of California San Francisco for the development of clinical applications of
in vivo MR spectroscopy and spectroscopic imaging.

L A scientific programmer is being sought for the development of spectral data
analysis routines and image processing and display software. Applicants should have a
strong background in mathematics, statistics, engineering or related field, with experience
in scientific computer programming. Knowledge of UNIX and X-windows is desirable.

IL A MR spectroscopist position is available to carry out clinical MR studies of
Alzheimer's and other neurodegenerative diseases. Applicants should have a background
in Chemistry, Biochemistry, Physics or related field, and preferably have some experience
with MR imaging or in vivo MR spectroscopy.

These positions will continue with ongoing research projects using spectroscopic
imaging, while the development of independent research projects is also encouraged.
Applicants should send resume and names of references to:

Michael Weiner, M.D., ,
MRS Unit, DVA Medical Center
4150 Clement St, (11M)

San Francisco, CA 94121,

4HHHHHNHHHHHHHHHHHNHHHHHHHHHHHHHHHHHHHHHHHHHHNHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHNHHHHHHHHHHHHHHHHHHNHMHH

Research & Product Development

Magnetic Resonance Imaging

We have immediate openings in our Health Care Technology Division located at the Miami Valley
Laboratories near Cincinnati, Ohio.

A Magnetic Resonance Imaging
Our Magnetic Resonance Imaging/Spectroscopy facility conducts and interprets the results of
biological experiments which provide mechanism-of-action information and facilitate model develop-
ment for preclinical drug discovery. The selected candidate will be responsible for in vivo and in vitro
B} MR imaging, in vitro NMR spectroscopy and spectral analysis and interpretation. Familiarity with the
concepts of nuclear magnetic resonance and the willingness to work with biological models are
required.
Research & Product Development Technicians at Procter & Gamble support our research scientists
in basic and applied research associated with the development of our products. The facilities at our
four Cincinnati Technical Centers are regarded as among the finest in the nation. Our compensation
package includes excellent starting salary and benefits.

R&PD Technician Recruiting
Dept. TN-231, 8090 Center Hill Avenue

B Applicants may send a resume and cover letter to: THE PROCTER & GAMBLE COMPANY P
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Schering-Plough

¢ Research Institute

60 Orange Street
July 15, 1992 Bloomfield, New Jersey 07003-4799
(received 7/16/92) Telephone (201) 429-4000

Telex 138183 BLOOMFIELD

Prof. Bernard L. Shapiro
TAMU NMR Newsletter
966 Elsinore Court

Palo Alto, CA 94303

In Vivo Microimaging Methods for Mouse Studies at 9.4 Tesla
Dear Barry:

We presently are developing in vivo imaging methods using mice in our 94T 89-mm vertical bore
spectrometer, which is otherwise occupied with protein and peptide structural projects. Some of our microimaging
work was reported recently at a local meeting (1). We previously have described imaging studies of pills (2,3) using
this and other NMR systems kindly made available to us by GE NMR Instruments (Fremont, CA). In setting up in
vivo experiments for mouse studies we wanted to run through various MRI methods to assess their applicability at
high field using a 26-mm i.d. bird-cage imaging probe designed for our 9.4T instrument. In particular, because we
expected to encounter lower contrast-to-noise ratios due to T1 and T2 leveling at high field, we were interested in
applying the technique of magnetization transfer contrast (MTC) to regain some of the lost contrast (4). We report
herein the results of a few of our experiments.

Figures 1 and 2, obtained with a standard proton-density spin-echo imaging sequence, illustrate the spatial
resolution attainable using our instrument. Image 1 is a transverse slice of the lower abdomen of a healthy mouse.
The bright spot at top right is a water-filled 1-mm capillary serving as a slice-location marker. Note how easily the
marrow of the toe bones can be resolved. The smallest structures easily identified in the image are about 100
microns across. Image 2 is an expanded sagittal view of a mouse kidney in which vascular components, cortex, and
medulla are readily visualized.

The MTC technique involves irradiation of soft-tissue protons which are in chemical and/or magnetization
exchange. Our first in vivo implementation of this technique at 9.4T was on a healthy C57BL/6 mouse. Figure 3A
is a normal 'H NMR spectrum (i.e., from a simple one-pulse sequence, no gradients employed) showing clear
resolution of the water and fat resonances. Figure 3B is the spectrum obtained with the same sequence except for the
incorporation of low-power irradiation offset 10 kHz from the water resonance. The decrease in signal intensity of
the water resonance with respect to the fat resonance corresponds to the transfer of magnetization from immobile
protons (i.e., membrane-, protein-bound) to mobile water protons. The fat protons do not exchange magnetization
with macromolecular-associated protons, hence the fat signal is unaltered by off-resonance saturation.

The influence of magnetization transfer on image contrast varies for different physiological compartments
according to the degree of !H-1H dipolar relaxation enhancement as well as the number of macromolecules
contributing to the chemical exchange between pools of restricted and free protons. Thus, tissues which have higher
overall exchange rates will show diminished signal intensity relative to those which have slower exchange rates. By
using a spin-warp imaging sequence modified to include a very short period of off-resonance presaturation (5), we
have demonstrated the effect of this exchange phenomenon on image contrast. Figure 4 is a gradient-recalled-echo
(GRE) image which shows good resolution of the kidneys, spinal cord, and cecum, as well as other features of
mouse anatomy. Figure 5 is an MTC GRE image scanned at the same transverse slice position. The effect of MTC
is dramatically portrayed by the virtual disappearance of signal from water protons in magnetization exchange with
macromolecular protons present in the cerebrospinal fluid and the kidneys. The extreme reduction in signal intensity
observed for these regions reflects a predominance of short-T2 components in those tissues that are able to transfer
the saturation.
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We have carried out a number of other standard MRI experiments (e.g., FLASH, EPI, ISIS) in addition to
those described here. In general, we find that high-field imaging gives high-quality results with excellent tissue
discrimination. In fact, the predicted loss of contrast due to T1 and T2 leveling is less severe than we had feared.
Encouraged by these results, our immediate objective is to use our 26-mm i.d. RF coil to explore in vivo magnetic
resonance spectroscopy and its applications to small animal models.
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Postdoctoral Research Associate Position Available

The Departments of Biomedical Engineering (Worcester Polytechnic Institute) and Radiology (University of Massachusetts
Medical School) are seeking a postdoctoral research associate to participate in in vivo NMR spectroscopy and imaging
studies. The candidate will have half-time responsibilities as the lead NMR scientist in a project evaluating the efficacy of
pharmaceutical interventions in the treatment of stroke using diffusion-weighted imaging and multiple-quantum NMR
spectroscopy. For the remaining portion of the appointment, the candidate will be free to participate in a variety of other
ongoing projects in the laboratory. The individual will also help supervise graduate students. Qualifications for the position
include a doctoral degree in a basic science and hands-on experience with in vivo NMR spectroscopy and imaging. Salary is
commensurate with experience.

The joint program in NMR spectroscopy and imaging is located in the Massachusetts Biotechnoiogy Research Park,
adjacent o the campus of the University of Massachusetts Medical School and a five minute drive from Worcester Polytechnic .
Institute. Equipmentincludes a 2.0T/45 cm GE CSI-Il imaging spectrometer, exclusively for research, and two, 1.5T GE Signa
clinical instruments (one of which is equipped for clinical spectroscopy), available for both clinical and basic research.

Worcester is located less than one hour from Boston. The beaches of Cape Cod, the Rhode Island shore, and Maine are
1.5 hours away, and the best skiing in the East is within 2 hours. Interested candidates should contact Prof. Chris Sotak,
Department of Biomedical Engineering, Worcester Polytechnic Institute, 100 Institute Rd., Worcester, MA 01609.











