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s Deﬁhrrnlént-of Chemistry . _ YO
. S mm/ UN]VERS]TY
F‘A.C]JI.T'Y "OF SC:IIEBIC:E

o : 4700 KEELE STREET DOWNSVIEW, ONTARIO M3J 1P3
‘Arlu'Professor B.L. Shapiro : October 4 1976
: -"Department. of Chemlstry ’ '
Texas A&M University
»'College Station
.Texas 77843, U.S.A.

:}eDear,ProfeSSOr Shapiro:

Incipient PARRS

Having spent most of a sabbatical year learning how to. relax in
George Levy's laboratory, I naturally had paramagnetic reagents in my
. mind when reading a recent paper on square planar Ni phosphine complexes
" [Inorg. Chem., 15, 2096 (1976)]. Therein, the absence of observable P-H
"coupllng of a dimethylphenylphosphine llgand on nickel was attributed. to
‘ cancellatlon of coupling : :

Seelng no good reason for any such cancelling, it seemed to me that

a short lived tetrahedral Ni conformer (an incipient PARR) would effectively

_ remove J “by relaxing the directly attached phosphorus. It turns out that
this. has’ geen observed before, although in another earlier paper [Inorg. Chem.,
13, 970 (1974)], some surprise was noted at the "as yet unexplained"
reappearance of P-H coupling at high temperatures. In fact this is precisely
what ‘one would eypect from the expression for paramagnetic relaxation which
'contains a Temp term. In fact, several factors will decrease the efficiency’
of electron-nuclear dipolar relaxation as temperature is increased. If it

. so happens that the frequency of the. .coupling and effectiveness of the PARR

" concerned are- Just right over an approprlate temperature range then the -

. appearance of AB splitting only at higher temperatures in a PARR...AB situation
is easily demonstrated. All that is required is that the PARR affects nucleus
A very much more than nucleus B(or you won't see B).

A case in point. is gr(acac) (1x10~ -M) with CHC1.(1M) in CCI1,. It is
easy to demonigrate by’ %with the H decoupler”off of course) that
at +60° C the ""C-H spllttlng is observed (albeit broadened somewhat - but
quite distinct). Down around —lOOC the sp11tt1ng is absent and only a
© single broad line is observed.

' - Beyond this point the 13C signal broadens further as electron 13C

" nucleus dipolar relaxation increases in efficiency. The analogy"
with the above Ni systems is that a short lived PARR - substrate

- complex is formed in which the complexing atom (P in Ni case and
H in this one) is relaxed a hundred-fold more effectively than the
observed nucleus (H in the Ni case and 13C in this one).

 aee llun?

. T\annr{-mnni— Af Maomictrry

Yours relaxfully,

AL
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THE JOHNS HOPK[NS UNI VERSI TY
, SCHOOL OF MEDICINE =~
795 N. WOLFE STREET + BALTIMORE, MARYLAJVD 21205

DEPARTMENT OF PHYSIOLOGICAL CHEMISTRY. . . : e . TELEPHONE 955-5000
. ' o . ' . . . ) ’ . - AREA CODE 301

" October 8, 1976

Professor Bernard L. Shapiro ‘ S : o A S
Texas A. & M. University ‘ ' ' '

. College of Science - -
College Station, Texas 77843.

Dear Barry:

- . Some of our current NMR work is directed toward the observation of metal
nuclides in metalloproteins. We are especially .interested in. cadmium (isotope
113, ~ 12.6% natural abundance) which can be substituted into several proteins.
The potentlal for observing still other nuclei which have resonances in the 10
to 30 MHz range at 23KG prompted us to adopt a ''wide band'' approach in developing

- circuitry for our spectrometer which comprises a Nicolet TT 23 console (basically
" a retlJned Bruker WH 90) a Varian 15" magnet and V4412 probe.

' Figure 1 shows the general scheme for the observation of nuclldes in the
= 10-30 MHz radio~-frequency spectrum on our ?pectrometer The wideband preamplifier
circuit is similar to that of Hawk, et al.' One problem on our Nicolet/Bruker/
Varian hybrid system has been the amount of harmonic noise present in the reference
channel. This has necessitated the use of a tuned circuit on the output of the
preamp. stage of that channel, We are presently working on ways to clear up that
: problem and we would appreciate hearing how others have managed it., The driver
stage is a wideband amplifier .of our own design and has an approximate output of
12W. that is essentlally linear over the range of 5-50 MHz. For frequencies falling
"within £ 15% of the 13C resonant frequency (25.16 MHz) of our Spectrometer the
50W and 1KW amplifiers may be used without any retuning. The power loss is signi-
ficant (125 W pulse for 22.22 MHz versus 1KW for 25,16 MHz) if no readjustments
~ are made, but ‘the resultant 90° pulse of L0 u sec was consndered adequate

_ Figure 2 shows a Ty-inversion recovery expernment for a 1M solution of. natural
“abundance Cd Cly (spectropure, Johnson-Mathey) in 90% H20/10% D20. All spectra

' were obtained in a 12mm sample tube. The apparent longitudinal relaxation time is
28.86 seconds. Flgure 3 shows a single pulse experiment on the same sample for a
test of signal-to-noise. All spectra were obtalned without benefit of single~sideband
filtering or quadrature phase detection,

Sincerely,

. v Donald P. Hollis - Ray L. Nunnally
1) R.M. Hawk, R.R. Sharp and J.W. Tolon, Rev.
- . Sci. Instrum. 45, 96 (1974). ,
DPH:kre . A
- Enc.
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' Figure 1.

o M = mixer (Relcom M6D or equ‘iva]eril‘t)-: |
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‘Pl = 8@.08¢€@ USEC
DI = 2.00000 SE
# 2 = 18.08¢1 SEC
# 3 = 20.201 SEC
# 4 = 30.2001 SEC
# 5 .= 56.0000 SEC
# 6 = 1¢¢.@91 SEC
# 7 = 12f.4@2 SEC
# 8 = .0gCECE SEC
P2 = 4@.ZQCE¢ USEC .
D5 = 15@0.800 SEC
ACR = 1}
SIZE = '8192
AT =  2.,04594 SEC
ADC = . @ -
DE = @
SWw o= 2¢22.80
EM = 1.20000
PA = 25%9.158
PB = -1@¢8.83¢
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Figure 2.

Approximate T for CdCl3 is 28.86 sec.

115mm

“5/N= 28:1

10mm -

Figure 3,

A 150 Hz plot (20 Hz/cm) of the CdCls
spectrum. ‘ ‘
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Pulse Delay (s; -~ - Total Time (hr) = = No. of Scans %CA
0. 0.01° , 36 25.3"

1 0.02 o 36 ~30.7

2 , - 0.06 - - 36 . 31.4

5 : 0.06. - 36 © 33.5

10 _ _ 0.1 . 36 . 33.4

20 ' _ 0.21 ‘ . 36 :  34.6

: 50 0.5 B 36 35.2
e 100 : : 1 : ) 36 35.7
200 L 10.1° . - 180 ' 35.6

300 ‘ - 15.1 _ . 180 36.1

400 11.2 100 - 35.9

We have of course tried to obtain quantitative measurements using
Fe(acoc), and have found that we consistently got lower values of %Cp
which we attribute to a nonuniform dispersion of the reagent over the
many types of carbons present in gas oils. We feel these reagents
must be used with care in quantitative work.

r~ R C- )

A .

“oe Koy -

;0 Ney | g

G. J. Ray R. W. Dunlap
Mail Station F-9 - Mail Station F-9

UNIVERSITY OF DELAWARE

NEWARK. DELAWARE
19711

. DEPARTMENT OF CHEMISTRY . October 5, 1976

Title: Postdoctoral Position: Density Matrix Theory of
‘ Double Resonance

I have immediately available a postdoctoral position for research
in Spin-Lock FT NMMR and/or related areds. An interest on the part of the
candidate in density matrix theory would be helpful but not essential.

Recently, in pondering the effects of strong rf double resonance
fields on spin lock experiments (e.g. C{H}) I have reviewed what I used
to know about density matrix theory. It seems that most extant theories
of double resonance contain limitations on the strength of at least one
of the two rf fields or other inhibiting assumptions. I finally realized
that the time dependant density matrix equations can, with some rearrange-
ment, be solved directly by a Runge-Kutta iteration to produce an FID
directly. = The -theory is quite general, limited by one's abundance of
computer time, although we have had only mixed success in situations where
the decoupling field strength is time dependant (as in broad-band decoup-
ling). This could be a mathematical problem in solving the differential
equations. Results are too preliminary and unclear to report .in amy.
definitive fashion.

Yoprs very truly,
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:arrangement about the nlckel atom (IIa),fismconsiderablygd“”
fgreater (= u1 5 ppm).w ‘ T B

We have also examlned the’IBG NHR spectra of a number of“(all
»trans-CDT)Nl-tertlary phosphlne and -phosphlte complexes. The. Spectra/
- of these compounds are conSlstent w1th a pseudotetrahedral struc- <
'ture (III); we find- four 31gnals of approx1mately equal 1ntens1— ‘
tles for the CDT. re31due, two from the complexed oleflnlc carbons

and two from the methylene carbons :

Another trigonal nickel-olefin complex that we have examined

is trls(blcyclo-[Z 2,1] heptene)nlckel.i The blcycloheptene
ligands are free to rotate at room temperature and only four
signals are observed in the 13C NMR' spectrum. At -60 9 signals
are resolved con51stent w;th the -adoption by the complex of the
same configuration (IV) as that found by X-ray crystallography
to be present in the solid. 3 There are no signals found that can

be assigned to the 1somer with all blcycloheptene llgands hav1ng

- C7 -on ‘the same 31de of the trlgonal plane.

‘References '

1. For further details, see E, G, Hoffmann, P, W. Jolly, A.
Kisters, R. Mynott, and‘G. Wilke,'Z; fﬂr Naturforschg.'(in press)

2. N Rosch and R, Hoffmann, Inorg. Chem., 13, 2658 (1974)

TN

;2113@ C. Krﬁger and Y -H Tsay, quoted in X, Flscher, K Jonas, P.-

Mlsbach R Stabba, and: G Wllke, Angw. Chem.; 85, 1002 - (1973)












. _STANFORD UNIVERSITY 218212

STAN FORD CALIFORNIA 94305

STANFORD MAGNETIC RESONANCE LABORATORY (_415>) 497-4062

(415) 497-6153

November 8 1976

The Stanford Magnetlc Resonance Laboratory is currently searchlng
for a spectroscoplst. Qualifications for. the pos1tlon include a

- Ph.D. in one of the exact sciences, experlence “in-Nuclear Magnetlc
Resonance, -and- famlllarlty w1th NMR™ theory and 1nstrumentatlon. C
‘The primary duties. consist of prov1d1ng serv1ces as an NMR spec— """
troscopist and scientific consultant to users of the facility,
participation in the design, execution and interpretation of

- experiments involving the 360 MHz instrument and the sharing of
responsibility with the Operations Manager for maintenance and

_.development of NMR instrumentation at the faC111ty.~ Some time
for personal . and collaborative research will also be available.

'The p051tlon is - currently advertlsed in accordance with University
policy. The Administrative Committee for the Laboratory will be.
most grateful for your suggestions of suitable individuals.
" Nominations and applications from women and members of minority
groups are especially welcome. It would be greatly appreciated
‘if all applications could be received by December 15, 1976.

Sincerely,

,faw wm/@k/

Alice Walker .
Administrative Assistant

B.9000 GeNT,..October 19, 1976

KRIJGSLAAN 271 - S4 Tel. 225715
(Belgi&-Europa) -

LABORA-TORIUM - - . - I . -
vaar’ Post-doc position available.
_ORGANISCHE CHEMIE . )

y:\ post—docAfellowship_for one year or,longer in my
group in Ghent has become avai1*ble for people interes-
‘ted in structural chemistry, n__nly assisted by NMR Speo—
troscopy. '

Applioants-should contact me before-January 1977.

Yours sincerely,

: ' ' © M. ANTEUNIS

State University of Ghent
.De . Organic Chemistry
o » o ~Kr 3slaan 271 (84-bis)
- - . ‘ o " .Gh t - B-9000, Belgium
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. MODIFIED SECTION OF SAMPLING OSCILIATOR

HA-100 magnet coil breakdown

~ This topic is almost on the list of those unacceptable for
this newsletter. However, perhaps as a supplement to-the previous
item, it may pass. :

Our HA-100 has a high 1mpedance magnet, V-4014 with V2100B
power. supply completé with 304TL passing tubes. Tests 'on the Monday
morning after the weekend failure while running unattended indi-
cate that the magnet coils had developed an electrical breakdown
to ground and the smell was typical of the disastrous failure which
occurs from time to time in transformers, chokes, etc., After 10
years continuous running, a breakdown similar to an earlier failure
in the DP-60 magnet seemed to have taken place. " The situation was
compounded by a loss of recirculating water to the raw water drain,
although the flow protection of the V3520A would normally cut off
power before a dangerous situation-resulted

However, closer 1nspectlon and tests revealed- that the
electrical breakdown was in the terminal block of the ‘coil sections
of the higher  voltage half on the magnet and that the overheating
and source of smell was confined to the terminal block and its
immediate surroundings. Tidying up this area and reorganising the
junctions of the ends of the coils put the HA-100 back in operation
once again, Checking the exact source of the breakdown had thus
"saved"” more than $11,000, and the experlence may be useful to
others in similar c1rcumstances. It is worthwhile to find the exact
p01nt of electrical breakdown of magnets.

Yours s1ncerely,
fébéww

I. A. Thompson
,SenlorFInstrument Techn1c1an
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103, B* SAINT-DENIS
92400 COURBEVOIE (Frcmce)
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C S - ':Octoher 18, 1976
Dear Pr Shapiro, Co <o :

uff‘p' Title*: 1O1fMHz‘31P heteronuclear-decoupling

In response to your plnk 1etter, here are some prel1m1nary results of e
31P heteronuclear decoupllng which 'is now operat1ng in selective or

noise modulated mode at 101 MHz, observing proton in Fourler Transform

at 250. MHz on our RMN 250 spectrometer. :

: The figure’ shows the proton of’ a, B methylene adenos1ne 5'—b1phosphate
(AMP—CHQ—P) with and without phosphorous decoupl1ng Sample contains
_two 3'P nuclei which have a chemical shifts difference equal to 10 ppm.
Six watts are sufficient to decouple the two 3P nuclei. Stared line is
due to the monophosphate as-impurity. Shift of- H20 is due to a small
change of the temperature of the variable temperature .probe to allow
the observation of the triplet in'the'decoupling'experiment- E

Such heteronuclear plugs are available on requested nucleus and used on -
’the same standard 250 MHz TH probe.

.*lmpurity"

" Spectra realizéd by Mr TRAN DHIN SON - Centre d'Etudes Nucléaires de Saclay (FRANCE)

o
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Unlverelté de Lausanne — Faculté dee Sclencee R

INSTITUT DE CHIMIE MINERALE ET ANALYTIQUE

- g, place du Chateau 1006 Lausanne (Suieee)

Professor Bernard L. Shapiro . @ ..

. Department of Chemlstry

- Texas A&M Unlver51ty e o : o
College Statlon, TX 77843 U.S. A . - October; 21, 1976

'FRUVS_"I‘_RATING" PROBLEMS IN T MEASPREMENTS. T o - PR

1

'Dear Dr. Shaplro,

’_'Our stud1es of 170 and 2H Tl s by inversion recovery Fourler transform tech—

_ niques have led to several experimental difficulties each’ of wh1ch has been
*.‘discussed in the literature. Hoyever the sum of all of them took us several
months ‘ to correct and we thought it worth reviewing the problems in order that.
others new to the field might not repeat our errors. These" problems are parti-
cularly 1mportant in quadrupolar relaxed systems where Tl/T* = 1 and in single
coil spectrometers where Hy homogenelty is liable to be poor.

The first problem resulted from non~ideal pulses (H1 1nhomogene1ty) ‘which are
virtually ‘inherent in 51ng1e c011 spectrometers., An inhomogeneous Hj leaves a
net component of magnetization in the x-y plane after the 1800 pulse. This:
component, after the 90° pulse,‘results in an echo which is added to the nor-
mal FID causlng non exponential behaviour of the inversion-recovery. Demco,
‘et ‘al,l discuss this problem and a solution, Cutnell, et a1_2 present a solu-
tion which is formally the same but somewhat faster and more elegant. Their
technique. is to apply the pulse sequence {180o - T - 90° - (+AT) - PD - 180x -
T=-90% - (-AT) - PD}n. The phase inversion of alternate 90° pulses accompanied
" by complementlng the FID acqulred, results in the.elimination of the echo while
coherently adding the FID, They describe a circuit appllcable to their Jeol

. spectrometer. Varian provides CAPS and Bruker PAPS which in principle do the
same th1ng3. For quadrupolar relaxed nuclei, with short relaxatlon times, homo—
spoil techniques are impractical, saturation recovery takes a great deal of

H, power and progréssive saturation has proven to-be inaccurate so we thlnk

- that the above. phase inversion sequences are the only accurate ways to measure

Tll

For reasons d1scussed in the" 11terature4 we have determlned our T1 s by a non-
- linear least squares curve fit using the integral area of the power. spectrum
‘and the delay time, T, as variables. We have found that in very wide lines

(> 100 hz halfwidth) it is often d1ff1cult to decide what the. frequency de-
'pendent phase should ‘be, so the power spectrum is. somewhat easier to use.

But one has to be careful with the power spectrum because all noise becomes
positive thus 1ntroduc1ng a constant in the 1ntegral5

The Hyp 1nhomogene1ty causes a loss of magnetlzatlon after the 90° pulse in
the phase invertion sequence above. This is equivalent to having the 180°
pulse adjusted to somethlng other than 180°, So ‘the equation which is :fit by
“the non-linear least.squares. comguter program must be a three parameter fit '
"(see Levy and Peat s equatlon 6) . For our Bruker HX—9O spectrometer we have



































