








23-1

S
RUTGERS

THE STATE UNIVERSITY o
OF NEW JERSEY k/

SCHOOL OF CHEMISTRY s RALPH G. WRIGHT LABORATORY s Wi LIAM RIEMAN LABORATORY
NEW BRUNSWICK « NEW JERSEY 08303

Refer to: P.0. Box 939, Piscataway, N. J. 08854

February 28, 1977

Professor B. L. Shapiro -
Texas A & M University :

Department of Chemistry

College Station, Texas 77843

Dear Barry:
' 1
Sorry I'm late -aber we have been installing our new H probe and homonuclear
decoupler in the CFT-R0. For years we have only seen a five line pattern for the
methylene hydrogens of trimethyl phosphate. Please note that with the new probe we
see the expected double quartet. ‘

= o
s 2 o ﬁ
More recently Dr. Grace Hsu has prepared the sulfurane (1): @Eo /5\ o
!
~

Our interest in this compound stems from the fact that the analogous phosphorus com- \_
pounds exist as tetragonal pyramids. This is a marked deviation from other phosphor-
anes which prefer trigonal bipyramidal structures. The 13C nmr spectrum of 1 shows
only three absorptions at 14l.2, 123.4 and 111.8 ppm relative to TMS. Clearly, this
spectrum could arise from a static tetragonal pyramid, a freely pseudorotating trigonal
bipyramid or from a compound where there is rapid S-O bond cleavage and recombination.
At -90° the 13C nmr spectrum clearly demonstrates that the one and two carbons are
found as separate resonances (See attached spectra). Quite obviously, the low temper-
ature spectrum demonsvrates that the preferred structure, at these temperatures, is

the trigonal bipyramid. The process that leads to the equivalency of these carbons

at room temperature is probably an intramolecular permutational isomerization. We
believe this to be the case because Professor J. C. Martin (Illinois) has shown that
ionization has an activation energy of about 20 Kcal/mole whereas we find that the
activation energy required to achieve equivalence of carbons one and two is about

9-10 Kcal/mole. We have not been able to pin point this energy more accurately because
of problems associated with determination of tne exact coalescence temperature.

In the realm of hypervalent molecule chemistry David Bowman has prepared
¢ P[OCH;C(CH3)3),- We noted what appeared to be a very large coupling constant between
the phosphorus and the aromatic ipso carbon of 227 Hz. In order to determine whether
this was in fact a true coupling, we investigated the FT 31P nmr spectrum of this com-
pound. Happily we found that the 13C - 31p coupling constant agreed perfectly with
that found in the 13C spectrum.
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Eidg. Technische Hochschule
Ziirich-Hdnggerberg

Institut fiir Molekularbiologie und Biophysik
CH-8049 Ziirich

Prof. Dr. K. Wiithrich

Tel. (01) 57 57 70

8049 Zirich, March 7, 1977 KW/as

Prof. B.L. Shapiro
Department of Chemistry
Texas A & M University
College Station/Texas 77843
USA

Interface VDM 620i - Remex HSRP

Dear Barry:

We have recently completed construction of an interface for
the use of the Remex Mod. RAF 6375 BDX Tape reader/puncher
with the Varian Data Machines 620i computer. Since we could
imagine that this gadget could be of interest to other owners
of Varian 620 series computers, we use this material to answer

your blue reminder.

The figure shows a simplified block diagrar of the home built
interface, which should be self-explanatory. It may be added
that our interface was physically integrated into the computer

mainframe. Additional

details, including the lay-out of the

print, are available on request.

Best wishes,

Sincerely yours,

;0 /(?CL(AM&_, A }%Mo_ VW\]('

Rudolf Baumann Kurt Gabler Xurt Withrich

N
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UniverSity Of Durham Department of Chemistry

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

3rd March, 1977.

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

TX 77843,

U.S.A.

Dear Dr. Shapiro,

In experiments on perfluorobicyclic compounds of the azanaphthalene type,
we have found that long-range inter-ring F,F coupling constants alternate in
sign and magnitude in accord with simple theoretical predictions e.g. a direct
analysis of the 19¢ spectrum of hexafluoroquinazoline gave

+5.70

-4, oo OCH
N C)= coupled
+6.76 /F | -1.10 ® nucleus
~1.82 )O +7.19 -
. N o
+4.92 : 2.70 CH3

Seven bond F,F coupling constants are, in general, larger than the other
inter-ring coupling constants and some prior evidence does support our results
in that Doddrell et al. (J.C.S. Perkin II 402, 1976, small print, p. 404) found
7

13 .
JF P 7 Hz. in a C study of 2,6-difluoronaphthalene. In planar styrene-type
molecules (hexafluoroquinolone, above right) the coupling constants are surprisingly
similar, the magnitudes being in accord with analogous values in indans (I.D. Rae
and co-workers, Aust. J. Chem. 29, 1435, 1976 and subsequent papers) . We are
now in a position to use J iEEEE-:%-J—‘EE-as a structural tool in more heavily

substituted polyfluorobicyclic and to investigate the substitution-sensitivity of
these couplings.

Following the experimental difficulties of measuring cross-ring H,H or C,H

couplings, large cross~ring F,F couplings are analytically valuable and reassuringly
visible.

Yours sincerely,
/‘7

/Zf§/2;ZZZi::;’<; 9&173

R.S. Matthews & A. Royston.

ch»r.\

/
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GENERAL@ELECTR'C CORPORATE

RESEARCH AND I\

GENEAAL ELECTRIC COMPANY, RESEARCH AND DEVELOPMENT CENTER, P.O. BOX 8 DEVELOPMENT
SCHENECTADY, NEW YORK 12301, Phone (518) 385-2211

March 7, 1977

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

Dear Barry:

Our increasing use of 13C nmr to identify a variety of sulfur-containing aromatics
prompted us to evaluate the substituent effects for a series of sulfur derivatives
of benzene . Although a large body of data has been collectezdjfor many other
substituents, very few sulfur dfﬁivatives have been examined™’”, Values were
tentatively assigned from the "“C spectra of the monosubstituted benzene deriva-
tives. Confirmation of the assignments was obtained by comparing calculated
experimental chemical shifts for several disubstituted benzenes. The data are
collected in Table I.

Examination of the para carbon shieldings suggests the following order of electron
donating ability: -SCH. >-SH >-SPh>-SSPh. Several examples of calculated
and experimental chemical shifts are shown below:

SQ,MNa

Cl C2  C3 . Ck G5 G

Calc. 145.4 121.3 149.5 127.2 131.3 133.1
Exp. 145.3 121.5 148.3 126.6 131.3 132.7

Cale. 131.7 116.3 147.6 112.1 130.5 119.8
Exp. 131.5 115.2 147.1 112.3  129.8  118.9

Cale. 127.9 132.9 117.1 156.3
Exp. 126.9 133.7 117.0 157.7

Taft et. al have recently pointed out that di- and polysubstituted benzenes can
deviate markedly from additive behavior ". Nonetheless, in all the meta and para
disubstituted benzenes we examined, reasonably good agreement between calculated
and experimental values was obtained. We have found this data to be very useful

in structure identification. '

— Regards ' |
E. A. Wilfiams \j3 D. Cargioli

Chemical. & Structural Analysis Branch Chemical & Structural Analysis Branch
Materials Characterization Laboratory Materials Characterization Laboratory







Professeur PIERRE LASZLO Institur de Chimie
Umversitd de [ At
Sars-Tihnun par gooo  Lidge 1, Belgiyue

Professor B.L. Shapiro

Texas A& University

College of Science

Department of Chemistry

College Station, TX 77843 March 3, 1977

Sodium-23 Q : Quid ?

Dear Barry,

I would appreciate it very much if one of your readers could help
me to pinpoint the correct value of the quadrupole moment Q for the 23Na
nucleus. Conflicting values ranging between 0,10 and 0.15 barns can be found
in the literature 1-5, with sometimes the same author using different values
in quasi-contemporary papers !

Obviously, a 50 % difference (error) in Q will lead to a 100 %

difference (error) in the correlation time inferred from an experimental line-

width.

I shall be very grateful to anyone who can help me to resolve these
discrepancies.

Wifh best regards,
Sincerely,

PR
Pierre Laszlo

1. P.W. Lanchoff and R.P. Hurst, Phys. Rev., 1393, 1415 (1965).

2. Varian NMR Table, 1968 (Wallet format) .

3. C.A. Melendres and H.G. Hertz, J. Chem. Phys., 61, 4156 (1974).

4. G. Lindblom, H. Wennerstrtm, and B. Lindman, in Magnetic Resonance in
Colloid and Interface Science, ACS Symposium Series No.34, H.A. Resing and

C.G. Wade, Eds., American Chemical Society, Washington, D.C., 1976, p. 372-

5. S. Forsén and B. Lindman, Chemistry in Britain, in press.

396 ~—
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IRIMT7 "2171130 119N = 1173138n

N*Nnr*aY NUVLBIPOD
DEPARTMENT OF CHEMISTRY

14 March 1977

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

Dear Barry,

I shall be grateful to you if this letter appears in
the TAMU NMR Newsletter.

A postdoctoral position is available immediately for a
Physical Chemist to work on nmr of solutes in liquid crystals
(thermotropic and lyotropic systems). The applicant should write
to me adding a brief curriculum vitae and names of referees.

I haven't subscribed to the TAMU NMR for some time! Would
you please advise me on the renewal of my subscription.

Yours sincerely,

/). L-UQAJQANS{!Lih .

A. Loewenstein

AL/ajs



Before you order

a Fourier transform accessory

for your nmr spectrometer
you should consult
Transform Technology Inc.
The name is new

but the personnel have
many years experience

in the spectroscopy field.

Write or call collect
to discuss your requirements.

Ti-—|T] |

TRMSHIRM TEGHOLLR .

We ran this ad in mid-1972 when six of us
formed Transform Technology Incorporated
with the help of Nicolet Instrument Corpora-
tion. Now, less than four years later we have
over three dozen employees and are now a
Nicolet operating division, known as Nicolet
Technology Corporation.

What has happened since our first ad? Well, we
don’t mind tooting our horn by pointing out that
NTC has become established as a leader in the
development of FT NMR equipment. We have
developed, produced and installed scores of FT
accessories for use on instruments such as the
XL-100, HR-220, T-60, R-12 and R-32. In fact,
for over a year we have been the leader in U.S.
sales of FT data systems. Now we’re working on
becoming the leader in overseas sales as well.

Why the success story? We feel it's because
we're responsive to customers’ needs. Being a
relatively small group of dedicated souls we can
move quickly in the development of equipment
which utilizes the latest techniques.

Remember
this ad?

Consider some of our “firsts” in commercial
equipment:

FIRST to employ a single sideband crystal filter
for improved signal-to-noise ratio,

FIRST to provide phase shifted rf pulses for
high resolution T, studies,

FIRST to use Quadrature Phase Detection,

FIRST to provide plots of relaxation recovery
curves with data points, and

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

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

NICOLET
= TECHNOLOGY
GORPORATION

145 East Dana Street

Mountain View, California 94041
Phone: 415/969-2076

(farmerly Transform Technology inc.)






DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH

- NATIONAL INSTITUTE OF
ENVIRONMENTAL HEALTH SCIENCES
P.O. BOX 12233
RESEARCH TRIANGLE PARK, N.C. 27709

March 8, 1977

Professor Bernard L. Shapiro
Department of Chemistry

Texas A&M University

College Station, Texas 77843
Dear Barry:

13C NMR of anthraquinones; change of address

. During some labelling experiments with aflatoxin Bl biosynthesis (to
appear shortly in J.A.C.S.), we had the opportunity to examine the
spectra of several of the anthraquinone intermediates found in the
biosynthetic pathway. Since the spectra of a few of these and similar
compounds have already appeared in the literature,l’2 I thought the
readers might be interested in the additional compounds we have examined
that will not be in the above paper. The 13C chemical shifts for
versicolorin A (I) and C (II) and norsolarinic acid (III) are given
below. One of the more interesting trends in these and related com-

pounds1 is the effect of H-bonding on the carbonyl chemical shift (v5

ppm downfield shift for each H-bond).







BDJATAPCKA
AKAILEMHUA HA HAYKHUTE Sofia, WOthNaIm11977

WHCTHUTYT 110 OPrAHMYHA XHUMHA

BULGARIAN I\
ACADEMY OF SCIENCES :

INSTITUTE OF ORGANIC CHEMISTRY |
1113, Sofia, Bulgaria

Prafessor Bernard L,Shapiro,

TAMU NMR Newsletter,

Department of Chemistry,College of Science
Texas A.& M,University,

College Station,

TEXAS 77843, U.S, A,

Dear Professor Shapirao,

An Approach to Lanthanide Induced Shift Simulation Bassed on the General
Dipolar Shift Eguation

Most of the lanthamide induced shift (LIS) quantltatlua approa=-
ches are based on the McConnell=-Robertson equatlon/T 3/.1t is known that

this equation is a special axial symmetry case of a more complicated di-
polar shift equatian:

_ . , N (3cos? 85 — 1) sin%®.cos? ¢._
B3 % KyBgg * Kby = Ky 3 K ot
i 1

where G i and G are the geometric factors and-@:,¢>.,r. are the i-th N\
proton spherlcaz coordinates. Hence,the use of the McConnéll-Robertson
equation to systems lackimg axial symmetry is without any physical ju=-
stification.0On the other hamrd the LIS simulation is usualy carried out
by means of the least squazes technigue.Application of this technique to
the general dipolar shift equation implies variation of five independant
parameters: K s and d,the latter three defining the lanthanide ion
pasition. The lagga number OF free parameters however increases the incer-
tainty, particularly in cases when the number of the experimental LIS da-
ta is relatively small.,

In arder to exclude the parameters K, and K, fraom the direct
variation scheme we suggest the following appro;ch AppZylng the conditi=-

ons of minimum of the least squares function against K1and K

d —L—( A gb's. - A g.alc. )2

d K1

1

32’:( Atijb;s. _ Ac;.alc.)Q

DK2 _ !

we obtain two equations against two unknouns (K and Kz). Solving these —.
eqguations we find the follou1ng formulas: : ' I\

s
A .
53! 21104 Gp3655)

(.Zn;?.)(z 62.) - (% 6,,6..)°

-

5 .0bs, > (S sobs.
(% a9°% 6,04 G - (£4%°%¢
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NATIONAL CHEMICAL RESEARCH LABORATORY

OF THE SOUTH AFRICAN COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH

‘ Telephone 74-6011 Teleagrams NAVORSCHEM

CIENTIA P.O. Box 395
|
OUR FILE 600/300//& /e YOUR FILE PRETORIA

Professor B L Shapiro

Department of Chemistry

Texas A&M University

COLLEGE STATION

Texas 77843

United States of America 1L MR 1977

Dear Professor Shapiro

SPI VERSUS SPT

The terms,SPI (selectlve populatlon 1nver51on) and SPT (selectlve populatlon
transfer)” are both used in the literature to describe the same FT experiment
in which a m-pulse is applied selectively to one or more transitions of a
spin-coupled system prior to observation of the spectrum.

It has recently been suggested3 that SPT would be the better term because the
experiment does not lead to a complete inversion of energy—level populations.
The reason for this is the necessary compromise between rf power and duration
of the m—pulse dictated by the condition ¥ Hp T = 0,5. Intensity losses are
due to either relaxation during relatively long pulses or to effects on
neighbouring transitions when the rf power level is too high for the peak
separations., We have in the past always been able to observe effects reasonably
close to the theoretical maximum. Koole and de Bie3, however, reported
enhancement factors of +4 and -2 (theory: +9, -7) for lines X6 and X3,
respectively, of the C~2 resonances of chloroallene, after 'inverting" proton
transition B4 (Figure 1, ¥ H, = 0,15 Hz, T = 3s).

2

FIGURE 1

H\C s C/H ZJ(C—Z,HZ) = -4.5 Hz

1 - ~H 2J(C-2,H) = +6.3Hz
23(H,,H) = -6.05 Hz

C-2 H H,

llJIll,,-l Il l, L,

X:6 54 32 1 A: 6 5,4 3,2 1 B2 4 32 1

to |- | ]

theoretical enhancement inverted line
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SHELL DEVELOPMENT COMPANY

A DIVISION OF SHELL OIL COMPANY
WESTHOLLOW RESEARCH CENTER

P. O. Box 1380
Houston, TX 77001

March 15, 1977
Subject: A "Tricky" Structural Determination

Dr. B. L. Shapiro
Department of Chemistry
Texas A&M University
College Station, Tx. 77893

Dear Barry:
Recently, a compound with a m.p. of 136°C and an empirical formula

of CsHs502Bry was prepared at the Shell Laboratories in Modesto. The Structure I
below was initially proposed on the basis of chemical and spectroscoplc (uv, IR,

and proton NMR) evidence.
0:::{{?ijji>>[?v2_ (7———— 0 =CByqy

Ir

O
13

However, the C NMR data suggest that Structure II is much more likely.
The NMR data are:

1

_H 2 doublets of equal intensity

13 ( 6= 6.41 & 7.67 ppm; J = 5.5HZ)

C (See enclosed Figure)
5 resonances of equal intensity (CDCl3 + FeAcAc)

§ (ppm) J_(HZ)
81.6 <1
122.5 (DD) 186.5, 2.3
140.7 (DD) 183.1, 3.6 In CD Cls Solution
150.8 (DD) 11.0, 7.8
167.6 (DD) 13.8, 8.7

The observed shift of 81.6 for =CBr, is in reasonable agreement with
the value of 78 predicted for Structure II from observed shifts in Br,C=CHCOOH
and Br,C=C(CH3)COOH. For Structure I the predicted shift would be much closer
to zero.

The lack of any resolvable long range H-~-~C coupling also seems to
be more consistent with II than with I.

Sincerely,
[}

C,/%\JzJLéLkJL

C. A. Reilly
Attachment
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PROFESSOR DR. R. KOSFELD

Abteilung f0r Physikalische Chemie der Kunstitoffe

5100 Aachen, den 9.3.1977

Templergraben 59
Postfach der RWTH
Tel. 024 /860K 42-4T754

Professor B.IL.. Shapiro
Department of Chemistry
Texas A+M University

College Station, Texas 77843

Automated Relaxation and Diffusion Measurements

Dear Barry,

We have connected a real time computer of type Mincal 621/8
(Dietz, Milheim/Ruhr) to a pulse spectrometer (Bruker Physics,
Karlsruhe) in order to measure relaxation times (Tl, T2) and
diffusion coefficients (Ds).

The aim of our development was to achieve automation of the
spectrometer control as well as automation of the complete
detection and evaluation process through onset of the real
time computer.

To thls purpose essential control-construction parts such as
HF- and gradient pulse units had to be built by us or modifiled
in such a way that they can be controlled by the computer
through corresponding interface units. The programs used for
executing measurements are written in BASEX (basex = basic +
real time function) in overlay structure and consist of about
25 segments.

The sequence (Tl’ T,» Ds) and extent temperature range of the
experiment are determined in a dlalogue with the computer and
the measurement is started. After this no more manipulations
will be necessary at the computer and spectrometer as well.
The optimal spectrometer settings such as HF- and gradient
pulse length, amplifier setting etc. are determined by computer
controlled premeasurements and are set on the spectrometer by
the computer. The variation of the experimental parameters,
signal recording and spectrometer control are regulated by the
computer and evaluation is started.






N’
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Computer Controlled NMR-Spectrometer

| _ Computer
Printer : ]

Tope Reader

Tape Puncher

UNIVERSAL-INTERFACE-UNIT

*-Y
Plotter

Temp.| Grad. | RF

" Mognet’

Power-Supply

Gradient Pulse

Time Unit Unit
| |Temperature Gradient ~ [ransmitter] Receiver j—s Transient
Meos. [Control Pulse Unit " | Recorder
Scope
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DEPARTMENT OF CHEMISTRY
WEST MAINS ROAD

TELEPHONE: 031.887 1081

i &Y EDINBURGH,
lb?l' NGF
17th March, 1976 dily nrgan EHO 3JJ

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

Dear Professor Shapiro,

) 15
Some N Double Resonance Experiments

13
Off-resonance and partial decoupling experiments are familiar to all users of C

1 1
nmr as means of unravelling complex 3C and H spectra. Their use for other com-
binations of nucleil is not often reported, so I hope this piece of work will show
how useful they can be.

31 19 {15

1 .
P-{ 5N} and F- N} off resonance partial decoupling experiments were carried

1 1 15
out to obtain nmr spectral data from the compounds PF2 5NCS, PF 5N13cs, PF NCO

2 2
13 :
and PF ClsN. All observation was done on our XL-100 by FT, and double resonance

experiients made use of the built-~in heteronuclear decoupler. To analyse the data
extensive use was made of the graphical method.1 (Fig.1l) This provided 15N chemical
shifts and the relative signs of coupling constants. As the compounds could be
congidered AzMX systems, the A-{X} off resonance spectra gave the relative signs

of JA-M and JM-X’ determined by the order in which the A;X multiplets collapsed

as the decoupler frequency moved through the X spectrum. From this information,

and the assumption that lJF—P was always negative, many signs were obtained. (Table
1

There is a clear parallel with INDOR in these éxperiments.and this method of analysis
does provide much of the information available from that technique. However, the
relative intensities of the {X}-multiplets are lost, as are the A-X multiplets
themselves, for the 'spectrum‘ obtained from the crossing points of the graphs is
equivalent to the X-{A} spectrum. Nevertheless, the technique is very much faster
than INDOR and instrument settings are far less critiqal.? We have also used it

for 1H—{llB} and 31P—{130} experiments. ;

Finally, a possibility which we have recently investigated is the automatic
collection and storage of a series of off-resonance spectra to provide the data
for a plot such as Fig. 1. This would require the addition of some wire to connect
the decoupler offset to the computer and some software to perform the experiments.

Both are relatively straightforward.

References

1. B. Birdsall, N. Birdsall, J. Feeney, J.C.S., Chem,Comm., 1972, 316
2. H. Jakobsen, T. Bundgaard, R. Hansen, Mol. Phys., (1972), 23, 197






23-29 THE JOHNS HOPKINS UNIVERSITY

SCHOOL OF MEDICINE
725 N. WOLFE STREET - BALTIMORE, MARYLAND 21205

DEPARTMENT OF PHYSIOLOGICAL CHEMISTRY TELEPHONE 955-5000
AREA CODE 301

Dr. B.L, Shapiro,

TAMUNMR Newsletter,

Department of Chemistry, h 1 1
Texas A & M University, March 17, 1977
College Station, Texas, 77843,

V2708 POWER SUPPLY-REVISITED

We would like to report yet another way ta salvage (or resalvage) a
V2708 power suppl*. After working flawlessly for twenty months following the
initial disaster,' the power supply once again tried to self-destruct. The
resultant damage to the transformer's secondary windings was severe. Three
windings on one phase were severely pitted and one winding cracked - leaving v
an open winding at the place where the commutator usually rides for 23.L48kG
operation., Obviously the method described by Nakashima? would not work for
this case.

Charlie Peters at Nicolet Technology Corp. and a few other reliable
sources suggested boosting the 3@/480V input to 550V. A small booster
transformer for 3@/480V input, capable of handling approximately 3kW was
fabricated for $260.00. The calculation for the booster transformer power
dissipation is as follows:

E. ~
W= (1 -2y . g .1 V3 »
EOUt out in k/
For our system the calculation of KVa (Kilovolt-amps) is:

- (1 - 299 . (550) . (20) - V3 = 2.2k

Increasing the input voltage to the primary windings of the power
supply transformer causes the commutators to ride closer to the bottom of the
secondary winding armatures. At present the commutator brushes are positioned
5 winding segments lower for the same output current to the magnet for a 550V
input. This temporary repair was undertaken to provide utilization of our
spectrometer until delivery of the SCR controlled power supply (V7808) was
made.

Another problem we have encountered with, out spectrometer is that of <
voltage regulation. |In particular, many of the 15V supplies consist of an
IC (S ilicon General 3501) regulated output capable of dissipating only 100mW
for each output. The simplest solution to date has been to discard the SG3501's
and replace them with LM320MP's (National Semiconductor, -15V regulator) and
IM341's (N.S., +15V). These are three pin, flat transistor packages with an
input (£30V max. input) lead, ground lead and regulated output. These devices
will handle approximately 5-10W when properly heat sinked, This has cured ‘
overheating and failure problems in every case. The size and mounting
requirements makes this a very quick and easy conversion,

fﬁincerely, }g%?)ﬁ\~ o \,:
/(,,"L A/ Fass ‘ &—c-l

, Ray Nunnally, Donaid P. Hollis, Joseph W. Schaffel
1) R.Nunnally and D,P, Hollis, TAMU NMR Newsletter, ggé, 16 (1975).
2Y T Nakachima. TAMIl NMR Newsletter, 215, 11 (1976).
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CHEMICAL INSTITUTE

UNIVERSITY OF AARHUS

DEPARTMENT OF ORGANIC CHEMISTRY 8000 Arhus C, Denmark March 25, 1977
HANS J@RGEN JAKOBSEN Telephone (06) 124633 HJJ/EL

Professor Bernard L.Shapiro
Department of Chemistry
Texas A & M University
COLLEGE STATION, Texas 77843
UsA

SPT VERSUS SPI - DEPENDENCE ON COUPLING CONSTANT (J._p)/SPIN-
LATTICE RELAXATION TIMES (T¢¢ and Tqy)

Dear Barry,

In a private letter we have been informed by Dr. Pachler,
Pretoria, South Africa, about a recent contribution from his lab
to your Newsletters [1] on "SPI versus SPT". Dr. Pachler has ask-
ed for our opinion concerning the most appropriate name, SPI (se—
lective population inversion) [2] or SPT (selective population o
transfer) [3], for the selective 'H m-pulse !3C FT experiment (or —
similar A—{X} selective X m-pulse FT experimént) performed inde-
pendently in the two labs some years ago and applied widely in
recent years. Indeed, we faced this question at the time of in-

troducing the term SPT for the.n-pulse experiment.*

In our opinion the most appropriate name for the experi-
ment would be SPT, or better and more specific, the "m-pulse
SPT" experiment. The reason is that this term would also include
those experiments for which a complete inversion of energy level
populations cannot be obtained due to the inherent spectral para-
meters of the 13C-'H spin system, i.e. JC-H’ T1H’ and T1C’ Al-

though Pachler and Wessels in the past always have been able to

#It should be mentioned that the performance of the experiment

in our lab was inspired by the some ten years older l1H-{1H}

TSI (transitory selective irradiation) CW NMR experiment in-

troduced for the determination of relative signs of coupling
constants by Hoffman and Forsén [4]. Actually, in their review -
on NMR double resonance these authors also suggested the 7-

pulse version of the TSI experiment [4]; i.e. the CW analogue

of the "SPI/SPT” T-pulse experiment, today carried out routine-

1y on FT spectrometers. However, a name related to "TSI" would

be inappropriate for the m-pulse FT experiment.
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nal random field (ERF) relaxation. The contribution from the DD
mechanism is fixed to yield T1H(DD) = T1C(DD) = 9 sec. All simul- B
ations performed so far, indicate that the sensitivity of the 7- \__
pulse method is clearly superior to that for continuous irradia-

tion SPT in contrast to the reports by Koole and de Bie [9]. Ob-
viously, these findings are due to an improper choice of experi-
mental parameters [1, 6] (the inverted line in Fig.1 of Ref.[1],
should be B1 and not Bh). It is noteworthy that the 7-pulse SPT

curves (Fig.1a) show maximum enhancements for YH, /2m ~ 0.6 X Joon
and a decrease for larger H, amplitudes due to perturbation of

the regressively Qonnécted 1H transition.

Finally, we should iike to point out that the term "m-pulse
SPT" also would be the appropriate name when performing a repeti-
tive 13C—{lH} selective T-pulse FT experiment in which the spin
system isvnot allowed to relax fully between each pulse sequence,

and which consequently leads to reduced enhancement factors.
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Sincerely yours,

5 véaévaw A A s de

Hans Joergen Jakobsen Henrik Bildsee : .
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SCHEIKUNDIG LABORATORIUM

DER VRIJE UNIVERSITEIT
AMSTERDAM-1011

De Boelelaan 1083 - Telefoon 548 . . .
© Boelelaan elefoon 548 AMSTERDAM, March 24, 1977

Uw ref.:

Onze ref.:

Dear Professor Shapiro

Calculations of paramagnetic ring-current effects.

Some years ago we have published the proton NMR spectra of a
series of bicyclic conjugated anions (fig. 1) [ﬂ . These anions

display a large range of chemical shifts (fig. 2.a), despite

X Y

8 2 1 F1H~ -CH- -
12 13 -
7 2 XH -CH~- -0=-
(f:?> TxH -CH- -S-
6 ? § 2 3 AH i -CH- ~CH,-
5 1d 4 DbcH -CH- -CH=CH-
Dba —N~ -CH=CH-

their analogous structures. The reason was supposed to be a
variation of the ring current in the central ring from positive
(diamagnetic) in fluorenyl anion (FlH ), via zero in dihydro-
anthracenyl anion (AH ), to strongly negative (paramagnetic) in
dibenzocycloheptenyl anion (DbcH ). The remaining anions show
weaker paramagnetic shifts. The effect is related to the presence
of a l6l-electron perimeter.

We have studied this subject theoretically, and found that
semiempirical calculations on the PPP level, using coupled Hartree-
Fock pertubation theory, can well account for the observed shifts.
Besides, it appeared feasible to discriminate between various ring-
current models: the Johnson-Bovey model and the so-called London
Approximation I are superior to others, e.g. the LA II model [ﬂ
and the bond-current model of Salem Eﬂ. The VESCF method over-
estimates the paramagnetic shift (fig. 2d). Figs. 2e and f show the
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EMORY UNIVERSITY
ATLANTA, GEORGIA 30322

DEPARTMENT OF CHEMISTRY

March 25, 1977

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

Dear Barry:

NMR of p-Chlorofluorobenzene in a
Lyotropic Mesophase

We have carried out preliminary NMR investigations of
p-chlorofluorobenzene partially oriented in the lyotropic
mesophase based on potassium laurate. A previous investi-
gation of this molecule was limited by the deceptive simi
plicity of the spectral pattern in a thermotropic medium™.
Under this condition, only D and (D + D,.,) could
be determined with any pre01s1on %rom Wthh a compiete
spectral analysis could not be obtained (see Figure below
for numbering scheme).

F(1)

(5)H H(2)

(4)H H(3)

Cl

In the lyotropic system used here we observed an increase
in the number of distinct, recorded spectral lines (35) com-
pared to the number predicted in the earlier work (24). More-
over, the spectral analysis provided not only D coupling
parameters but also JHH’ DHF’ and chemical shif% information
(see table below).
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THE INSTITUTE FOR CANCER RESEARCH

7701 BURHOLME AVENUE
FOX CHASE-PHILADELPHIA, PENNSYLVANIA 10111

215 FIDELITY 2-1000-CADLE ADDRESS: CANSEARCH

March 29, 1977

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

Dear Barry:

Use of 31? Coupling Constants and Chemical Shifts to Detect Mg?+—Comp1exation
by Enzyme~Bound ATP.

The magnesium ion is an essential co—factor for all enzyme-catalyzed phosphoryl
transfer reactions involving ATP and ADP. Under suitable conditions, 31p spin—-spin
coupling,constantszis well as chemical shifts may be used to determine the state of
complexation of Mg® by enzyme-bound ATP and ADP. Since the dipolar contributions to
the transverse relaxation are small, and since the anisotropy of the chemical shift
does not appreciably broaden the lines at 40.5 MHz, this technique has been used on
pyruvate kinase, an enzyme of molecular weight 237,000 (1). Under conditions in which
>80%Z of the ATP is enzyme-~bound, and_in the presence of a small amount of EDTA to
remove paramagnetic contaminants, Mg causes a 5 + 1 Hz decrease in the 31p - 31P
coupling constants and large downfield shifts of the 31P resonances af ATP U
indistinguishable from those found in the binary MgATP complex (Fig. 1).

These results with the diamagnetic Mgz+ confirm our earlier findings of a functional

(eaiyme—Mg)—(AIP— §) complex which were based on studies with the paramagnetic probes
Mn“<', Co?" and cr3 2, 3).

Sincerely yours, . a@ %uémv/
Raj Kb Gupta

Albert S. Mildvan

(1) Abs. Biophysical Society Mtg. 17, 112a (1977). (2) J. Biol. Chem. 250, 8193
(1975); 251, 2412, 2421, 2431 (1976). (3) Biochemistry 15, 2881 (1976).

Fig, 1: Titration of the 31P resonances of pyruvate kinase~bound ATP with MgCls in
the presence of oxalate. The spectra of free ATP (a), and free MgATP (g) are

shown under the same conditions for comparison. Components present in all cases
were KC1 (0.15 M), K-PIPES pH 6.9 (50 mM), Dy0 (15%), potassium EDTA (0.75 mM).

In addition, the following were present: a, ATP (33 mM); b, ATP (2.3 mM), pyruvate
kinase sites (2.3 mM); ¢ = b + potassium oxalate (5.5 mM); d = ¢ + MgCly (3.0 mM);

e =c+ MgCly (5.3 mM); £ = c + MgCly (10.1 mM); g = a + MgCly, (77 wM). The number
of transients was 15,000 (b-f) and 500 (a, g). T = 15°. For spectra a and g, the
flip angle was 90°, the recycle time was 2 sec., and the exponential filtering time
constant was 1 sec. For spectra b-f, the flip angle was 30°, recycle time 0.2 sec.,
and the exponential filtering constant was 50 msec (b-d) and 10 msec (e, f). o

N
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State University of New York
at Stony Brook
Stony Brook, New York 11794

Department of Chemistry k/

StonYBrOOk telephone: (516) 246-6050 / 5051

23 March, 1977

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

Dear Barry:

I would like to announce the availability of at least one postdoctoral

Fosition in my laboratory starting anytime after September, 1977, when

return to Stony Brook. The work involves high resolution NMR studies
of model biological membranes, usually employing the hyperfine shifts
produced by paramagnetic metal ions. There are currently two major
aspects of the research: a) the intrinsic properties of highly curved bi-
layer membranes, and b) the detailed mechanisms of mediated ion transport
across phospholipid bilayers.

Anyone interested in this (these) position(s) should write to me at:

{;2. A.ZNoyes Laboratory of Chemical Physics
7-17

California Institute of Technology

Pasadena, California 91125

(213) 795-6811, ext, 2524

where I will be until the end of July. The State University of New York is an
equal opportunity affirmative action employer.

Sincerely,

Charles S. Springer, Jr.
Associate Professor of Chemistry

CSS, Jr. :tw
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Department of
CHEMISTRY

TEXAS A&M UNIVERSITY
COLLEGE OF SCIENCE

COLLEGE STATION, TEXAS 77843

27 April 1977

TAMU NMR Newsletter Practical Matters

1. We regret greatly that the February and March 1977 issues
of the Newsletter were considerably delayed in being mailed
to you. These delays were occasioned by production problems,
including those resulting in the change-over to a new printer.
We hope that the First-Class mailing of the Februafy and
March issues helped at least a little in making up for the
delay. Production matters should be back on our normal
schedule in another month. Thanks for bearing with us.

2. TFinancial matters - the eternal problem. Again, we are
requesting our readers aid in soliciting additional income
for the Newsletter. In particular, we are most anxious to
get a few more ads, for a substantial amount of our operating
income derives from advertising revenues. Production and
mailing costs have increased to the point where we will have
to increase the subscription rates unless additional adver-
tising or contribution revenues can be generated. Your help
is earnestly solicited.

B. L. Shapiro

4]











