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N N.M.R. of Polymixin B and *°

N—(lH) Of f-Resonance.

Dear‘Professor Shapiro,

As part of our continuing work on oy at natural abundance I want to show a
problem and a solution, although the two are not dlrectly related..

First the problem - the lH noise- decoupled 15N spectrum of Polym1x1n B sulphate.
This represents an over-night run on the Bruker WH~180 in Karlsruhe-Forchheim
(thanks to Bill Hull for his assistance). The sample was ca. 3.3 g. in 20 ml. HO
in 25 mm o.d. tube, 5 mm concentrlc D,O for lock. The molecule comprises only
four types of amino-acids: a,y-diaminGbutyric acid (6 units), threonine (2 units),
phenylalanine (1 unit), and leucine (1 unit). However we observe all eleven amide
nitrogens - the peak marked ¥ showed a small splitting in a subsequent spectrum.

" Thus our long term problem is to assign this, and other, peptide spectra where
differential conformational, solvation, and sequence effects are influencing the
shifts. Our only assignment §0 far is the lowest frequency resonance (11.8 p.p.m.)
is due to the side-chain -NH, groups and the highest frequency peak (105. h p.p.m.)
is due to Phe. - 3

Next a solution - we have not yet seen any other reports on_the‘use.of off-
resonance ~H (CW) decoupling as an assignment aid in nitrogen n.m.r., so I
present two examples. The spectra were run at 9.12 MHz on the HFX-13 here at QMC.
The upper trace is from isopropylurea (2M in DMSO); the doublet and triplet make
the assignment unambiguous. The lower trace is from hydantoin (2M in DMSO); the
expected pair of doublets was not found. Obviously the imide proton is exchanging
'suff1c1ently fast to wash out the residual splltt1ng The. amide nitrogen however
shows the doubleESSplittlng Interest1ngly the resonances in both s$pectra are
1nverted by the ) NOE, in spite of the off~resonance character of the "H
irradiation. ~

Bestnwishes‘from Ed Randall, and-please credit this'oontribution to his group.

Yours sincer, ly

4;§Zf-
! D G.E. Hawkes _

/
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| From Slgnal Averagers
1o complete Fourier Transform

" Infrared Spectrometers . . . Nlcolet
Is helpmg solve measurement -

problems in over 2000 Laboratorles

Around the World

a

For over ten years Nicolet
Instrument Corporation products’
have been used to analyze scientific
- and engineering problems around
the world. The continuous expansion
of the Nicolet product line from one-

single line of signal averagers in 1965-

to its present diversified product
group has certainly enhanced the
versatility of, and demand for,
" Nicolet instrumentation.
The 1070 signal averager has,
for over. eight years, served many
areas of scientific research in
providing reliable signal averaging
with post-averaging processing
capability. Nicolet has incorporated
many new technological advances
into the 1070 over the years but the
measurement capabilities have -
" maintained a wide range of
versatility over the years. Nicolet
recently introduced an inexpensive, -
single input signal averager, the -

NIC-527, for-applications which do -
" not require the 1070’s versatility.

The Nicolet 1090A EXPLORER
Digital Oscﬂloscope the other kind
of oscilloscope, is in service testing
" hockey helmets for shock’
absorption, analyzing pulsed nmr
signals in liquid crystal research,
searching out leaks in nuclear
reactor-coolant systems, capturing
stress and strain data in materials

" testing and making measurements

in hundreds of other applications that

require its-accuracy, resolution, and -

ability to interface to other-
instruments for data recordlng or
modification.

Nicolet data systems arein

worldwide use for nuclear magnetic
resonance chemical analysis =

determining the structural and

- motional characteristics of awide -
- range of chemical systems. Other

applications of the new NIC-1180
data acquisition and processing

' .system include flash photolysis

epr studies, ESCA and auger

. spectroscopy, and laser raman’

investigations. .-

Foun'er Transform NMR.

‘accessories, designed and

manufactured by-Nicolet Technology-
Corporation, areinuseon
instruments such as-the XL-100; -
HR-220, T-60, R-12 and R-32. NTC
has announced a new high resolution
Fourier Transform lon

Resonance Mass Spectrometer
which offers greatly improved

. resolution and sensitivity along with -

the ability to examine higher
molecular weight compounds.

- The first Nicolet Fourier
Transform Infrared Spectrometers,

-which incorporate the NIC-1180,

have been installed recently, and are

-already being employed for studies

of chemical structure and dynamics.

‘Worldwide this unit is in use in
~ analytical chemistry laboratories

taking advantage of the increased

_sensitivity and ease of operation ‘
offered by an FTIR system compared

to conventional IR analytical
techniques.- The unigue Nicolet
FTIR software package makes this

system even more versatile.

' Whatabodtyoursignal o
processing requirements? If you

_have a signal averaging, data
_.acquisition or spectroscopy-related

measurement problem please phone
or wrlte to descrlbe your needs '

NICOLET
= INSTRUMENT
GIIHPIIHATIOH

5225 Verona Road :
Madison, Wisconsin 53711

T_elephone 608/271-3333

PN

C)
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE
"NATIONAL INSTITUTES OF HEALTH

Building 2, Room B2-08E BETHESDA. MARYLAND- 20014 September 1, 1976

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

Dear Professor Shapiro:

Sensitivity Improvement in High Resolution C-13 NMR at 68 MHz

“For the last year we have been studying 13¢ at 68 MHz with a homemade spectrom—
eter (NIH-270) and a Bruker superconducting magnet and probe. We have found
the dispersion provided by the high field to be essential for many studies in 1.2
biochemical systems, and some of our successful results are reported elsewhere.
" Sensitivity and temperature control while decoupling have constituted the prin-
cipal problems for our studies. We have now achieved some improvement by
designing and building a new probe, patterned after the Bruker probe, but with
two important modifications: (1) provision for a 12 mm OD sample tube, rather
" than the standard 10 mm OD; (2) separation of the nitrogen flow used to control
sample temperature from air used to cool the decoupling coil. This latter
result was achieved by using a small dewar as the coil bobbin, with the 13¢
coil wound on the inside of the dewar and the decoupling coil on the outside,
This probe is superior to the Bruker probe in sensitivity by a factor of at
least 2. It promises to provide better low temperature performance, but we
have yet to make modifications in nitrogen flow to achieve such an improve-
ment. Resolution is better than 0,5 Hz at 68 MHz, and effective decoupling
power, yH,/2m, is about.2,3 kHz with 10 W input. (We can increase the
decoupling power, if necessary.) An illustration of the improved sensi-~
tivity>df our probe is provided in the attached polysaccharide spectra.

I am also attaching a table showing an interesting comparison of integrated
sensitivity with a few spectrometers and probes at different field strengths.
As pointed.out elsewhere,” superconducting systems generally do not achieve
the theoretically predicted improvement in sensitivity over low field, iromn

core magnet systems; nevertheless, as the table shows, there is a distinct
improvement at high field. Since some instruments (including our own probe)
achieve better sensitivity by virtue of a larger sample volume, it is impor-
tant to consider a sensitivity normalized for this factor, as well, for
instances where the total amount of sample is fixed. Such a normalized
sensitivity is given also in the table. :

Tom Clem and Rolf Tschudin, at NIH, have made major contributions to the
development of our 13¢ NMR 1nstrumentat10n.

Sincereiy yours,
Heisaburo Shindo
Reproduction Research Branch

National Institute of Child
‘"Health and Human Development

1. - H. Shindo and J. S. Cohen, P.N.A.S. USA, 73, 1979 (1976).
2. W.'Egan; H. Shindo and J. S. Cohen, Ann. Rev. Biophys. Bioeng., in press.

3. D. I. ﬁoult and R. E. Richard, J. Mag. Res., in press.
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Fig.l.

‘Carbon-13 NMR spectra(at 68 MHz) of anomeric and'alibhatlé régloﬁs of N. Heﬁingitidié

Serogroup B polysaccharide(conc.24 mg/ml) at 35°C:  Trace A; use of NIH 12mm Probe,
15 kHz sweep width and audio filter,16 k data points in time domain,0 .54 sec delay,

.2 Hz line broading, 4096 accum., Trace B; use of Bruker 10mm’ probe, the same conditions -
except for accum. numbers 16384, o : C

o e o O
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TN
Table I. Intégral Signal to Root Mean Square Noise Ratio (S/N)a
' for Ethylene Glycoljgz at Differing Magnetic Field Strengths.
' : Observing Sample - Nomalized Relative
.~ Spectrometer Frequency  Volume IS/I T . S8/N Ratioe 3/2 e
_ ._ (MHz) (ml) " Obs. B, Hy''
FX-60 15 - 0.95 1.6 1.0 1.0 1.0
TT-14 ' 15 . 10.0 - 4.0 0.77
TT-14 (home- . o _ _
built probe) 15 1.5 3.0 1.5
FX-100 _ 25 0.95 3.0 1.9 1.7 2.2
NIH-270 (Bruker : : : .
magnet & probe; 68 1.2 6.5 3.6 4,5 9,6
home-built spec- ' ' o
= trometer)
o .
 NIH-270 (Bruker -
magnet & home- 68 S - 15,0 6.6
built probe and. o ’
spectrometer) .
a - : _ - L '
The sample used for measuringAthé S/N ratio was neat ethylene glycolfgz .
- Eight acquisitions were collected with a 4 kHz sweep width and audio
~ filter. The sigmal intensity, I, is given by integration of the Fourier
transformed signal; the rms noise, In’ is given by the integral value of
the power spectrum of'thg noise component over 1024 data points.
o b ‘
B Estimated effective sample volume,
- c . . .
.Either crystal filtering or quadrature phase detection was used in all cases.
d .
The standard S/N ratio was based on an effective volume of 1 ml at a 15 MHz
observing frequency for the FX-60 spectrometer,

e . :
Theoretical values assuming the S/N ratio to vary either linearly or with
the 3/2 power of the applied magnetic field strength.
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367 01d Bay Ridge Rd.
Annapolis, Maryland 21403

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

"~ College Station, Texas 77843 : . . ‘August 30, 1976

Fluorine Shielding Anisotropies in Trifluoromethyl Systems

Dear Profesaor Shapiro:

The use of smectic liquid crystals has made possible the prepara.tion of
solutions of relatively high solute ordering. This feature has in turn led
to more accurate determinations of chemical shielding anisotropies. Recently

. we have measured the fluorine chemical shielding anisotropies of several

" trifluoromethyl compounds. The experiments were done at Columbia University
using a JEOL PFT-100 NMR spectrometer described previously (1). Much of the
experimental work, including smectic liquid crystal syntheses (2) were done
by Anthony Hontana

The NMR liquid crystal experiment provides the quantities

= =-l A ‘
O avg l'l‘rO’ (0 +oryyfc“)_ and

B0 = 0y- 0 = 0 -0 O ),

using the axis system depicted below. A single flnorine anisotro py is
obtained for each molecule because each of the 3 fluorines on a given
molecule has identical values of Oy =0 _and 0y = i(O +0 W)'

However, the values of 0 xx and 0 yy will be different. for each fluorine, and
these quantities are not obtained from the experiment. Furthermore, in the
axis system chosen, each fluorine has at least one off-diagonal shielding
component., Therefore any attempts to transform the shielding anisotro
require apprcun_ma.tions and assumptions, which are oftem u.njustified (2 ’S’y

Fo %

"Figure 1 (S = substituent)

()

‘)



217-8

Enowledge of the anisotropic and isotropic chemical shielding allows the
determination of the individual shielding components, O; and O; , which are
tabulated below.

——

Fluorine Shielding in CF3 Molecules

meale G0 O % _ 04
CF,01 -13.3 + 0.5 202410 23 +11 - 226 +10
CF Br 2.7 +0.3 210 + 10 212 + 10 209 + 10

| CF,T 16.7 + 0.2 194 + 10 205 + 10 168 + 10
CFC0L, 72.9 £0.7 271 +10 222 + 11 295 + 11

a. Absolute fluorine shielding scale (3).

It is observed that the quantity Oy remains relatively constant among this
series of trifluoromethyl compounds. If this trend is assumed to be valid for
the molecule CFh’ the quantity 0, and the anisotropy, Gy - O, , can be

derived from the known isotropic chemical shift of CFh’ O'avge = 255 + 10 ppm.

For CFh the fluorine shielding tensor possesses CBV’symmetry and is

completely determined by the 2 guantities, Oy and O; . Thus for fluorine # &,

(S in Figure), G =0 and O _ =0 =0, .

The values of the principal fluorine shielding tensor components can be
combined with semi-empirical atom-dipole calculations of the diamagnetic
shielding (3) to yield the paramagnetic shielding and the spin-rotation
contribution to the shielding. Then using the relation

0% = 2.082x10°° ¢, I

ii ii 912
the fluorine'spinmrotation constants, C, and C; , can be determined for CF&'
The results are shown below.
quorine Shielding & Spin Rotation Data for CFL

G 25+ . 275 + 25 ppm

a, ¢ 519.9 a?  ens ppm

g °F -115 + 20 0.5 264 + 25 | ppm

Ly 145.9 x10™%© I, 5.9 100 g en®

Cw -3.8+ 0.9 Ca -8.7 + 0.9 kHz

avge '~7.1_ + 0.9 » Qc 4.9 +1.8 kHz
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These values agree within experimental uncertainty with span-rotation conatants
obtained by 1 ) gas-phase spin-lattice relaxation studies (h)

Cavige ™ = -6,41 + 0,12 kiz; Vlacl < 5 kHs,

énd 2) molecular-beam studies (5) .

Cavge = -6.85 + 0.35 kHz; pcl € 17 KAz,

The latter results gave little precision regafding-the'aniﬁotropic contributions,

Sincerely,

[’jnv‘)’\b( ﬁwumq"”
Bernard R. Appleman

1. Applema.n,B R. & Dailey,B.P., J. Magn. Reson. 16,265(1974); Bhattacharyya,P.K.
& Dailey,B.P., Mol. Phys. 26,1379(1973).

2, Montana,A.J., Appleman,B.R., & Dailey,B.P., J. Chem. Phys, 6_é,m(1977)
3. Appleman,B.R. & Dailey,B P., Advan. Magn. Reson. 1,231(1971»)

L. Dong,R.Y. & Bloam,M., Can. J. Phys..8, 793(1970).

5, Ogier, I, , Grapo,L M. & Lee,S.5., Phys. Rev. 172, 63(1968)



217-10

GRU we’ 11)1"111 A

Lepetit Research Laboratories
Via Durando, 38
. 20158 Milano, Italy .
) Professor
B.L. Shapiro
Department of Chemistry
Texas A and M University
College Station, TX 77843
U.S.A. '
... Department of Physidal Chemistry - Milano, September 2 1976
Subiect : ]3C NMR Spectrum of tris-(],1L1%2,2,3,3-heptafluoro—ZL7-dimethyl
-d6-4,6-octaned1one—d3)-europ1um (11I), Eu(FOD)sf-d27
Dear Prof. Shapiro,

During the use of Eu(FOD) as a shift reagent for']3C NMR of organic

substrates, we realized tiat?7owing to the relatively high concentrations
~used, the ]3C'signals of the shift reagent itself were clearly.visible-in
the spectra., Thus, we-thought it interesting to have tHe spectrum assigned,
To do that, we recorded also the.13C spectrum of 1,1,1,2,2,3,3<heptafluoro
-7 ,7-dimethyl-4, 6-octanedione, FOD; and the two spectra are shown in the
figure. The 13C chemical shifts, the corresponding A5 values, and the

'~ JhF‘ couplings are reported in the table. |

It can be sen thut striking differences are observed between C-4, C-5,

| C~6 and especially C~7 of EU(FOD%; 27 and F(H)Whlle the A5 values of C-4

and C-6 can be accounted for because of the asymmetry of FOD, the strong

diamagnetic shifts of C-5 and C~7 upon complexation appear difficult to

explain,
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Whutever the explunutlon may be, our results indicate that the structural

(:formula of EU(FOD)3—d27 should be more correctly written -

k4 A 5
1 2 4/3&\678
CF ,CF cr 'f C-C(CD )
. 2 3

-

: : ‘ . ' Eu
-instead of the usually reported

_CH
CF.CF.C scc(
[ 3F2 Fz“g’ ',(fT'C(CDa)s]

~ 7
Euvu -

3

Yours sincerely,

Ambrogio Rlpu?fgtl ' d%gardo Martlnelll
Rifrovt Sulnpr Qllleptmat
13

Table - '°C NMR data of EU(FOD)

3= 27 and FOD in CDCl3 with TMS as lnternal :efereneev.

~ Fasbon| & Eu(FOD)3-d27 Jopr M2 5 ng | Jopr Hz |28 Eu(FOD)3-d27-FOD |
ppm ’ PP - . ppm
a ne.s JC1F =288 | 118.8 JC1F -288|  -23
J. .. =34.8 o =337
C,CF B A
2 107.2 JC2F = 263 | 108.8 JC2F = 263 - 1.5
J =39 Y = 31.7
CeF T | C,CoF
'3 109.6 Jop =26 | 1096 |J o =268 0.0 -
3 - 3 |
4 162749 nd. 177.7 {d. o =269  -15.0
| ' | 7 1% cF
5 | . sa4 | - | o | - 40,5
6 | 216009 S 2042 | - | a8
7 o820 . - | 0.2 | - - -32.0
|8 204 | S A . +2.3

(a) the signals are broadened by shortening of Ty due to electron-nuclear relaxation,
. This effect significantly diminishes in the presence of a substrate.

)

(')

)
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Figuré'- 1H noise decoupled. 13C spectra at 25.2 MHz in CDCl3 of a)
FOD, conc. ~1 M;b) EU(FOD)B-d27, conc, ~ 0.35M, No apparent

variations of 13C 8's are observed in the concentrutlon

iunge 0.2-1M,
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UNIVERSITE CLAUDE BERNARD, LYON I

LABORATOIRE DE SPECTROSCOPIE ET DE LUMINESCENCE

43, Bd DU 11 NOVEMBRE 1918
69621 VILLEURBANNE — FRANCE

. TEL. (78) 52.07.04

Cher Professeur. SHAPIRO,

Transistorisations sur Spectrométre HA 100 : inRemplécement de 1'USA 3

Aprés la transistorisation de l'alimentation V2100B (1),
remplacément du préamplificateur (2) Gf V43334, nous avons poursuivi
1vimplantation de circuits solides sur notre HA 100. le remplacement
de l’ampliflcéteur D.C. USA 3 par des circuits solides a déJé éré
évoqué par J.E. PAGE (3) et les plans d'un montage nous ont été aima-
blement transmis par A.C. PARKER et P.C. LOUGHERY (Glaxo Res, Ltd,

- Greenford, Middlesex). Le ‘dispositif réalisé a partlr de ces 1nforma-
tions slest avéré excellent une f01s porte reméde 3 deux inconvénients

“rencontrés -initialement :
- Il apparaft un décalage en ten51on de sortie (donc en ligne de base),
lors du passage de la position ”Scope” ad la position "Spectrum" sur
‘1tunité V 3521 A du fait de la différence entre les résistances d'entrée
de- 1'amp11f1cateur pour ces deux p051t10ns. Nous avons remédié 3 cet
inconvénient en modifiant le "bouclage' de l'amplificateur (cf V-3521 A .
Integrator Decoupler Schematic Pub N° 87-101-702, Rev. C666).
- L'utilisation des tensions + 300 V préexistantes pour alimenter
1*étage de puissance 3 transistors, dans la modification apportée, né-
cessite une protection de la sortie contre les court-circuits avec la
masse , . . '
: Bien qu'ayant atteint un Age respectable (10 ans), notre

HA 100 fonctionne toujours de fagon satisfaisante moyennant, bien’ sur,.

des ménagements et certaines réparations inévitables (c'est ainsi qu'il -

a fallu réaliser un nouvel échangeur de température V 3520)

Néanmoins nous voyons arriver avec 1nqu1etude le moment ou
les bobines de l'aimant vont nous lacher, Face a cette eventuallte nous
aimerions savoir si un laboratoire serait susceptible de nous. céder des
bobines de HA 100 et sous.quelles condltlons...

Cordlalement a vous,

./-

N()_M uﬂ/@lﬂ.w )v -

BRIGUET DELMAU DUPLAN BTU
(1) A, BRIGUET, J. DEIMAU et J.C. DUPLAN Texas AMU NMR News Letters
- 169, 24 (1972)
(2) F.K. DAVIES and B.C. MANNING Rev. Sc. Instrum., 44, 1513 (1973)
(3) J.E. PAGE, R.A. FLETTON and G.F.H. GREEN Texas AMU NMR New Letters
180, 1 (1973)

Villeufbaﬁne, 21 Séptembre 1976

C)

)
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UNIVERSITY OF SOUTHERN CALIFORNIA
UNIVERSITY PARK '

LOS ANGELES, CALIFORNIA 90007

DEPARTMENT OF CHEMISTRY
(213) 746-2780 -

September 10, 1976

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

College Station, Texas 77843

A Remarkably Small Geminal F-F Coupling in a Fluorosilane
Dear Barry, -

We have observed what we believe to be the first two-bond fluorine-
fluorine coupling constant for silicon bonded fluorine atoms. The 2951
' séte]]ites in the ]H decoupled ]9F nmr spectrum of 1,2-dimethyltetra~
fluorodisilane can be analyzed as a slightly second-order.AA'XX' pattern.
~ With the reasonable assumption that Jy, -Jyy is zero, the values of
Jays JlAX’ and,JAA =Jyy can be approximated from a first order analysis of
the spectrum. Using only the eight most intense 1ines in each half of the
spectrum,'iterative calculations with LAOCOON III pfovided best-fit para-
meters for the coupling. constants (Table I). With this procedure, two sets
of parameters gave equally good spectral fits. (See Figure 1). The Tow
intensity lines appear to be in better agreement with the set of parameters
in which all coupling constants are of the same sign. Since the vicinal
F-F coupling constant, 1/2 (3JFF + 3J'FF) '
positive vaer(]), the geminal F-F coupling would then also be of positive
sign. -

, can be reasonably assigned a

Since geminal F-F coupling constants aré also positive in fluoro-
aTkéhes(Z),Ithe sign of the geminal F-F'coup]ing-constant in the f]uoroé
silane is perhaps not surprising. What is most definitely surprising, how-
ever, is the magnitude of the coupling constant. Geminal F-F coup]ing‘con-
stants in fluoroalkanes range from ca. 150 to 270 Hz. in 1,2-dimethyltetra-
fluorodisilane the magnitude is only 5 Hz. o

7 ) i :
"~ Sincerely ygﬁ?s,
/féﬁéétglﬂ %érV{s Kenneth G./zharp
' Associate Professor Assistant Professor .

of Chemistry of Chemistry
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- References:

. (1) K.G. Sharp, S.Li and R.B. Johannesen, Inorg. Chemill§, 0000- (1976).
(2) K. Hirao, H. Nakatsuji, H. Kato & T. Yonezawa,

'J. Amer. Chem. Soc., 94, 4078 (1972).

N Table I
Ca]cu1afed_Coup1ings Constants

For 1,2-Dimethyltetrafiuorodisilane

Solution 1 - | Solution 2
/200 +don ) +194.0 +194.0
2siF 29sisiF | | |
JFF N . .8 5.9
JEsisiF - 7. I
JESiSiF +9f2 | - +9.2

Captidn for Figure 11_ Low field séte]]ife for_proton-decoubled 29SiE_zMe2851'F2Me.
Aisa computef—based simulation uSihg the parameters of Solution 2; B "is a

simu]atioh_using the parameters of Solution 1; C is the experimental spectrum.

)

)
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| WWHWEH&%HW 0 lﬁdﬂ&lﬁ@l@

Bradford West Yorkshire BD7 1DP )
Telephone Bradford 33466 (STD Code 0274)

Telex 51308 University Brad

‘School of Studies in Chemistry ’

- 7th September, 1976.

Professor Bernard L.Shapiro,

TAMU NMR Newslatter,

Department of Chemistry, College of Science,

- Texas A.& M.University, :
College Station,

TEXAS 77843. U.S.A.

Dear Dr. Shaplro '

‘Solvent shifts in 220 M 'H spectra of dibenz [ b, f] oxepin

. ‘From 60 MHz: lH spectra of dibenz [b f oxep:.n (I) in CS solut:Lor\,
- P.M.G.Bavin, K.D.Bartle and D.W.Jones [ J. Heterodyclic Chem., 5, 327 (1968)

demonstrated that electrophylic substitution occurs at the ethylene bond
(position 5 in our nomenclature, but usually designated 10).

)

100 MHZz spectra show, apart fram the singlet at 6.6p.p.m. attributed to the
central-ring protons, a closely coupled group of protons near 7 p.p.m. and,
at slightly lower field, a one-proton multiplet. 220 MHz “H spectra (Fig.)"
- of I, recorded at a range of concentrations. in CDCl solution, were almost :
first-order and readily solved with LAOCOON III, whéreas J.A.G.D. found analy51s :
. of the spectra in CS., solution more difficult owing to overlap of the three-proton
multiplet (spread over 6 Hz). Long-range coupling (0.30 Hz) between H(1l) and
H(5) was detected by decoupling H(5) on a Perkin-Elmer R34 (courtesy of
Dr.R. A.Spragg) so that the spin system might be descrlbed as (AB@/D{)Z.

‘Other coupling constants (in Hz, means of 16 determinations) are

12=808 J23—739 J34—760, 13—120 J24—l70 Jl4—Q33.

Chemical shifts, ¢ in p.p.m. extrapolated to zero concentration in the two solvents, ‘ -
are shown below:

- oCly ' S, , -A(CDC13—‘CSZ).' Shift ratio

. 7.18. 6.98 . 0.0 . 1.67
7.29 - 7.17 0.12 1.0
7.1 6499 0.12

7.17 z - 7.0 0.16
671 6.55 0.16

U W

e

o
.33 : ‘
.33 —
-Solvent shifts and anralogy with IT (J.A.G.Drake and D.W.Jones, unpublished
- measurements) .aided assignment of H(4) and H(1). In view of the (surprisingly)

lower field of H(2) than H(1), H(2) in I may be especially susceptible to
nucleophylllc attack. _ :
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Our recent (unpublished) X-ray crystal-structure analysis of I
indicates that, in the solid state, the central ring takes up a boat form:
with the benzene rings inclined at 46° to one another. UV evidence [T Toth
~~ and L.Klasing, 3 Naturforschung, 292, 1371(1974)] favours this shape in solution.
The disparate meta couplings involve dihedral angles from the ring plane. of
about 0° and 24° respectively. Constancy of shifts and line widths for I and
IT over the range -50 to 500C suggests that if there is any conformational
mobility [_known to occur when the central ring is heavily substituted
(M.Nogradi, W.D.0llis and I.O.Sutherland, Chem. Conm., 158 (1970)] , it is fast in TI.
“The H(2) multiplet in the readily assigned spectrum of I in CDCl, is markedly
changed when the €, and ., shifts are close, as in CS. solution: this. appearance
may be helpful in g’lld;mg %eco_gnition of orthosubstitution in other ring systems.

- With apologies for the late submission of this contribution.

Yours sincerely,

7,40 vpm& iB\UF\'J | | zf—Paiz.L,lP

J.A.G.Drake : D.W.Jones - H.Pakdel ,
. . cﬁd; r__ﬂj-__iﬁ
H Hi . l‘ H3
— 1 | S | i’ r 1
- o i
| il i
. o i
L] ' i f.l 5% -n CDClz (W)
' i ‘ _

) . . 1, "' o T

vz M 5% sl
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Buenos'Aires, September 13, 1976, -

BNIVERSIBAD DE BIENAS AIRES

FALILTAD DB CIENCIAS EVACTAS 1 YATCRALES

" Professor B.L. Shapiro

Department of Chemistry
Texas A &€ M University

‘College Station, Texas 77843

WSA

Title: Consumer Report: Nicolet NMR-812

- Dear Dr. Shapiro:

Since about half a year we are the happy onwers of
a mlnlcomputer system specially de81gned for F.T. Spectroscopy and

I thought perhaps the T.AU.M.U.N readers would be 1nterested in our

experlence,

To begin with I must warn that nobody in this lab
has had previous experience with a mlnlcomputer.
We. learned very soon that it is not so important to

know what to do with a computer than to know what not to do. At the

~ beginning the computer used some times to go mad. Then we almost

went mad!

Though our F.T. System in not yet operating, due to

the already mentioned difficulties with the materials.for the F.T.

home made probe we simulated a F.I.D. signal and so learmed to use

the program. It works beautlfully.

All people in the lab. are dellghted w1th the Basic

Language Inteﬂpreter. Though w1th our machine (without dlSk') we are

. rather limited and 12 K of memory is just the- ﬁmlnlmum minimorum",
A‘gwe find the language wounderful. It can be learmed 'in a day and

.mastered after a few programs and has opened our lab. new "vistas"

.1n the NMR fleld. Inc1dentally The 1nstruct10ns given to store on

tape programs written- in Basic apply only for owners of a h1gh speed

puncher. We found (after hard work) a way to made these -tapes and

we would be glad to sent the instructions to eventually interested

- readers.

‘)

‘)

)
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NITERSIDAD DEBUENOS AIRES.
CEACTLTAD - DE CIENCIAS. ENACTAS Y NATURALES

-The Spectra 51mulat10n program NMRCAL is also very
- nice. We have it modified to allow.us to 51mulate spectra of molecules
oriented “in nematic solvents. We just sent these modlflcatlon as a
centribﬁtien to the Nicolet Users Soeiety Library, but interested
people can ask us diréctly fer a eepy of the overlay tape.
We heartily reeommend eventual buyers to accquire
‘@ high speed paper tape reader, particularly for systems without disk.
We found that we change programs several times a day, and this‘fast
loading‘featmre is very much apreciated. ' '
Instruction manuals: seme'are very nice and clear,
like the NMRCAL and the F.T.-74, The Basic Manual is only fair and
so is the Assembler Language one, ‘ :
, Other acessorles; the input system NIC-301 is 0.K.
 We ave not_so:happy with the NIC-293 Universal Controller. We would
rather have a knobs—controlled than a soft-ware controlled timers
system. Fermone reason: we think it would be more flexible. For
another;,thevAssembler Language is hard to master. The timers
are contrdlled with a special program which must be loaded each time
~ the timers are-being‘adjusted since,they"forget" the instructions if
they are switched-of‘overnight. (They are not—needed for roﬁtime

F.T.S8., only for T,k measurement and other experlments)

1
Yours, s1ncerely,

: “Valdemar J. Kowalewski
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Canada _ Canada’
‘ Division of Riological - Division des sciences
Sciences biclogiques

Professor B. L. Shapiro,
Dept. of Chemistry, ‘
: Texas A and M Un1vers1ty, _ -
"~ .. College Station, . . . R 9 September 1976
Texas 77843, o . : ‘ ' -
-U. S. A. '

File Référence

Dear Barry:

A Comprehensivé Review of Déuterium NMR in -
Chemistry, Physics and Biology :

A In collaboration with Dr. H. H. Mantsch:and
Dr. H. Sait6 I have just (finally!) completed the above
review. We have tried to include the entire 2H Titerature
but are still concerned that nothing has been left out and
that the review be very up-to-date. Although the manuscript
has already been sent to Progress in Nuclear Magnetic Resonance
Spectroscopy, we are willing to include any reprints or
. preprints that we receive by December 1, 1976. Preprints
‘0of the review are.available on writing to me at the above
address, and critical opinions will be gratefully received.

With best persona] regards.

Yours sincerely, -

-

Ian C. P. Smith.

‘)

INSTITUT FUR ORGANISCHE CHEMIE - - s KOLN 41, Sent. 17, 1076
DER UNIVERSITAT KOLN ‘ . i GREINSTRASSE 4

TELEFON: (0221) 4701 ,

Prof.Dr.il.Gunthier URCHWAHL: 470 = 3G

Frof.Dr.B.L.Shapiro
Dept. of Chemistry
Texas A+M University
College Statlon, Texas-
USA

}*ostdbctoral ‘l'osition Availablie
A nosLdoctoral p051t10n is available immedi atly iu my grour.
‘The research program involves orrcnﬂ: synthesis and nmr worl on
-(,aroon L,. Fersons interested in problems of physical organic

chemlstrv should write mc soon.

Sincerely yoursS,

/\






)



217-24

UNIVERSITY OF ILLINOIS AT ‘URBANA-CHAMPAIGN. Urbana, Illinois 61801

School of Chemical -Sciences

. Professor B. L. Shapiro September 14, 1976
" Department of Chemistry - '
Texas A & M University
College Station, Texas 77843

Low Temperature Studies on a JEOL NMR Spectrometer:

We have found the 10 2. boil-off dewar to be insufficient
“for long term (greater than ca. 6 hours) low temperature data
accumulation on the JEOL FX-60 NMR Spectrometer. As an alternative
to the dewar we are now using an exchange coil immersed in a
'coollng bath (see Fig 1).

Ny SUPPLY - .
' 12/5 'SOCKET
¢ TO BARREL HEATER

'~ REGULATED N, FLOW
(16-18 L/MIN))

NM 5471 LN, DEWAR

 TEMPERATURE AND BATH

CONTROLLER

JAL

N

8 TURNS OF
COPPER TUBING

The existing varlable temperature controller (NM 5471) is
' . retained for temperature regulation and. its flowmeter is used
for exchange gas reqgulation. The regulated gas is then .passed
through an 8 turn exchange coil immersed in a liguid nitrogen
bath. The cooled nitrogen is then passed into the barrel heater

(at the back of the magnet) where the line is attached with a 5:
12/5 socket. . :

~ With a flow rate of 16-18 £2/min we have made 16 hour runs at
—-95°C. A dry ice/acetone bath was found to be optimum in the

-30°C to room temperature range. Proper adjustment of exchange

gas flow was found to be 1mportant in alleV1at1ng large temperature
-fluctuations.

Sincerely, ,
f—r” » L‘.L’ -.’.« )
- ;

Stephen E. Ulrich
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.ATHE'UNIVERSITY OF ALBERTA

DEPARTMENT OF Bloc_HEMFSTRY’ ‘ EDMONTON, CANADA T6G 2H7

'SeptemBer'l4,-i976

Professor Bernard L. Shapiro
Department of Chemistry

. Texas A & M University

College Statum, Texas 77843
U.S.A.. s

. Dear Barry:

"T2 Measurements at 270 MHz"

We have recently been measurlng some T2 s in high resolutions
spectra at 270 MHz on our Bruker spectrometer.' When Jim Courtney was
with- Bruker»Canada (he is now with Nicolet Canada) we set up the following

pulse sequence:

[(n/Z)x (T—ﬂy—Zr—ﬂy—zt—ﬂ_y—ZT—ﬂ_y—T)N]—T
and Fourier transformed the second half ofltheAlastrecho.. The enclosed
figure shows Tl and T2 measured for 7 mM L—Ala—L ~Tyr. Graysom Snyder helped
me withrsome pf these measurements. For the T2 measurement, the spectrum at each
delay value represents 200 accmmulatlons. One thlng to note in these spectra
is that the abparent”Tl
doublets but the T,'s are equal as expected in the fast pulsing limit

2
(here 1=.001).

's are different for the ortho and meta tyrosine

Yours ‘sincerely

YoM
Briqn D. Sykes _ '
Assqciate Professor of Biochemistry.

-~ BDS/jr
Enclosure.

‘)

®
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UNIVERSITY OF SOUTH CAROLINA

COLUMBIA,S. C. 29208

DEPAﬁTMENTOFCHEMSTRY ,
(803) 777-5263 : o '
September 10, 1976

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

Title: A Multinuclear 18mm Probe, 113cd NMR of
Metalloproteins, and Availability of a
Postdoctoral Position

Dear Barry:

I would like to report some recent results from the nmr laboratory
in South Carolina.. Mr. Andy Byrd has completed final adjustments on a
multinuclear 18mm nmr probe for our XL-100. The design uses the cross-—
coil configuration and "snap-in" inserts. The probe is capable of
operating over the frequency range of 10 to 100 MHz. Some signal to
noise comparisons between the 18mm probe and a standard Varian 12mm
system are made in Figure 1 for 19F and 3lp, The gain in S/N is
quite impressive, further the approximate sample volume needed for
each sample was between 4 and 5 ml. A detailed account of the probe
construction and other modification to our XL-100 will be sent to the
Jourpal of Magnetic Resonance. Preprints will be available.

One of the projects currently in progress at South Carolina is
the application of multinuclear magnetic resonance techniques to
metals of environmental significance, e.g. 113cq, 207Pb, 195n, etc.
An example of some of the biological applications utilizing the 18mm
probe in 113cd NMR, done by Mr. David Bailey, is shown in Figure 2.
This is the 113Cd nmr spectrum of the protein Concanavilin A. Under
the conditions employed to achieve this spectrum, two octahedral
binding sites are occupied by 113cd on the protein. These binding
sites are easily visualized in the spectrum.

Professor Odom and myself are currently seeking a postdoctoral
fellow to participate in this exciting area of research involving
metal nuclide magnetic resonance. The salary for the position will
be commensurate with the applicant's experience and ability.

Warmest regards,

Paul D./Ellis
Associdte Professor

PDE/pk



217-29

" Figure 1. 19 nmr spectra of tfif]ubfoacetic acid ( 20 mM in

19

recorded in (A) g,12 mm tube and (B) in an 18 mm tube using a 2000 Hz
sweep width and -~ P nmr spectra of 25 mM aqueous potassium phosphate

" recorded in (C) a 12 mm tube and (D) in an 18-mm tube using a:2500 Hz

sweep width. All spectra were recorded following a single 902 pulse.

F) , 

)

)
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113,

Figure 2. the Cd nmr spe'ctrum of Cohcanavﬂin A recorded at a protein
concentration of 5.6 mM after approximately 10 hrs of accumulation in an
18 mm tube. L : _ -
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- Diamond Shamrock
September’ZO, 1976

Dr. Bernard L.!Shapiro

~"Department of Chemistry

Texas A&M University .
College Station, Texas 77843

Detalled Interaction of Aqueous Salts with Random Coil
Polypeptides

Dear Professor Shapiro:

I would llke to in1t1ate our subscription to the TAMU

‘Newsletter by describing some !3C NMR studies of the inter-

action of salts with the random coil polypeptide polyhydroxy-

. ethylglutamine (PHEG) (I) being carried out in collaboratlon
with L. Mandelkern of Florida State University ‘and '

W. L. Mattice of Louisiana State University.

PP ' - ' o

I 9 _
CH~(CH,) 2 -C~N-(CHj,) 0H
A ) e
(B-N H
C=0
o1
PP

(1) o . , o

Certain classes of salts d1srupt the ordered . structures of
proteins and polypeptldes, but little is known concerning the
detailed interactions involved. Circular dichroism (CD) has
been used with some success in this regard, but little inform-
ation was forthcoming at the molecular level.

In the table are the 13¢ chemlcal shift changes of the amide

vcarbonyl carbons in PHEG, relative to no added salt, for CaCly

and- LiCl. Data for the conformationally rigid model ceyeclo(L-

alan1ne)2 is also given. TFor CaCl,, rather large, though gradual,

changes are seen. -This is in contrast to the CD results, where

.-an abrupt change is seen between 4 and 6M CaCl,. It is of inter-

est that the Cat2 ion binds more strongly to the backbone peptide
moiety than to that of the side chain, a fact that may be of sig-

nificance in protein denaturation by concentrated solutions of

Diamond Shamrock Corporation - T R EVANS RESEARCH CENTER

P.O. Box 348, Painesville, Ohio 44077 » 216/352-9311



divalent cations. The observation of a substantial shift
change in cy(Ala), suggests that a good portion of the changes
in PHEG can be attributed to disturbance of the electronic.
distribution of the electronically labile amide moieties. Con-

formational changes at the backbonme can not be ruled ocut, however.

'For LiCl, an entirely different behavior is seen. Here,
the backbone amide is not affected. The side-chain carbonyl
"resonance shifts opposite to that of CaClz, a fact that's sur-
prising in view of the similarities exhibited by cat? and Lit
in other types of experiments. One might speculate that, while
the Cat2 cation acts by binding directly to the polymer, Lit
acts by affecting the water structure in the vicinity of the
polypeptide.

Slncerely,

R1chard A, Komoroski

Table I

L3¢ shift ChangesA for the Carbonyl Carbons of
PHEG and Cyclo(L-ala), with Added Salt.

[CaCl,] AC° g (PHEG) AC°pp (PHEG) AC® (cy[Alal,)
0.09 - -0.01 0.00 | | -
0.18 0.03 0.07 0.03.
0.43 0.06 0.18 -
0.85 0.11 - 0.27 0.19
2.25 . 0.34 - ~ 0.61 ~ 0.54
4.7 0.60 o 1.39. 0.99
6.6 0.64 o 1.76 -
[Licl] .

0.2 | 0.00 ~0.02 . -0.03

1 - =0.08 0.00 - ~0.08
2 -0.16 1 0.00 : -0.11
5 -0.38 0.02 . ~ -0.19
10 -0.73 0.19 . -~0.38

Measured W1th respect to external dioxane. Estimated

accuracy +0.05 ppm. Given as §8(in Dy0) - 8(in salt).
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‘Dear Barry,

" Carr Laboratory, Department of Cheiniatry
MOUNT HOLYOKE COLLEGE
~ South Hadley, Mdssachusetts 01075
* Telephone 413 538-2214

20 Septemher'l976

Professor Barnard L. Shapiro

" Department of Chemistry

Texas A&M Un1ver51ty
College Statlon, TX 77843

,"High~Speed" Optical Paper Tape Reader

We would like to bring to the attention of Newsletter readers an inex-
pensive alternative to the fast paper tape reader, an alternative that is
borrowed from the ever-growing market of microcomputer products. It is the
OP-80A optical paper tape reader available from Oliver Audlo Engineerlng,

1143 North Poinsettia Drive, Los Angeles, CA 90046,

»Thls unit reads punched paper tape as it is pulled through by hand.

- Illumination for the optical sensor array is provided by a low-wattage in-

candescent lamp, e.g. a Tensor lamp. A lamp kit which mounts directly on

‘the. unit is available as an option. The latter is strongly recommended if

" high tape speeds are desired since the reader is small (3 x 4-1/2 x 1 inches),

lightweight, and, if not firmly fixed, can easily be displaced from the llght

~source while pulllng on the tape.

The reader can be connected across a UART to load programs through a TTY
port, or by an 8-bit parallel interface as in our own system. The interface
which we developed is shown in the figure. It is specific for our Digilab
NMR-3 FT system but you will note that it -is quite basic including a network
(21 and 22) for decoding the device selection word and the remaining laegic
devices providing the necessary buffering. Signals associated with the reader

- are ‘the lines and designations given to the right side of the figure while

those associated with the Nova computer are at the left and bottom. The
termlnals S1 and S2 refer to light em1tt1ng diodes contalned on the un1t which
we use to monitor operation. :

‘We have not really put it to' the test, but specifications indicate the .
reader is capable of speeds up to 5000 characters per second and it is said
to be able to.load 12K extended BASIC in 30 seconds. In any event, the tape
speeds which we have achieved by this manual mode of transport is a great im-
provement over the slow teletype reader. However, the best feature, in these
times of cost effective consc1ousness, is the pr1ce $74.50 for a kit, $95.00
assembled '

) Anyone de51r1ng add1t10na1 informatlon concerning our experlence with
this "high speed" tape reader is welcome to contact us.

Slncerely yours,

Curt P. Beeman Kenneth L. Wllllamson
Postdoctoral Fellow Professor of Chemistry

‘)

)
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o UNI\(ERSITAT DES SAARLANDES 66 Saarb.rﬁckenl, den zb. 9.1976

Fachbereich 14 - Organi‘sch'eAChemie‘_ - . Telefon: (0681) 302.3409
Professor Dr. H, Diirr o

. .Herrn _ _
'PfdfesSor'Df. B.L.'Shépird‘
Department of. Chemistry
Texas A & M University
College Station,

‘Texas 77843

U.S.A.

Dear Professor Shapiro

- 13

C-NMR-Studien an Bicyclen-

. An deh‘Bicyclohexenolen 1 - 4 und den Bicyblohexanonen 5 -8
sollten mit Hilfe der '°C-Verschiebungen die Ladungsiibertra-
- gung am'CyCloprOpanteiI von Bicyclen studiert werden,

jo 1N oy [on

Dazu wurden folgende chemischen Verschiebungen fiimg an einem

. Bruker HX 90-Spektrometer gemessen.

()

()

‘)
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Tab.1: Chemische Verschiebungen sl in ppm] der.KohlenstoFF-
Signale in 1, 2, 3 und 4.

C-Atom 1 2 3 4

C4 139,6  142,2 140, 4 137,7
c3 130,3 . 134,7 130,9 130,9
c2 77,0 78,3 78,0 78,1
c5 " 25,7 35,3 36,7% 24,0
C1 22,5 31,2 36, 4% 18,1
c6 21,4 12,9 13,8 16,4

*) Zuordnung nicht gesichert

Die Zuordnung erfolgte auf Grund von relativen Intensit#iten, der
Aufspaltung in frequenzabh&ngigen O0ff-Resonance-3pektren und In-
krementberechnungen. Beim Bicyclo[3.1.0]hex~3~en-2-0l (1 bzu. 4)
sehen wir eine Inversion der chemischen Verschiebungen der Koh-
lenstoffe 1 und 5 .analog zu den chemischen Verschiebungen der
Kohlenstoffe 3 und 4 an der Doppelbindung. Der induktive Abzug
Von.Teilladungen durch die OH-Gruppe fihrt iu einer Tieffeldver-
schiebung des Signals fiir den Kohlenstoff &, die bei den substi-
tuieften Verbindungen 2 und 3 nicht so ausgepridgt erscheint. Bei
den Bicyclo[3.1.D]hex;S-en-Z—onen 5 - 8 finden uir groBere Tief-

feldverschiebungen.

Tab, 2: Chemische Verschiebungen ﬁ[in ppm] der Kohlenstoff-

Signale in 5 - B

C-ftom 5 6 T 8
2 193,2 205,8 202,8  209,8
C4 : 162,9 © 163,3 169, 4 166, 8
3 128,0 135,3 131,8 133,5
€5 40,0 49,3 45,0 47,0
c6 35,2 46,2 40,2 41,0
cr 22,8 51,6 46,5 48,0

Am unsubstituierten Bicyclo[3.1.D]hex—S-en—on 5 weisen die zur
Carbonylgruppe B-st#ndigen Kohlenstoffe 4 und 5 bzu, 6 eine
'grﬁBefe Tieffeldverschiebung auf als die beiden a-st&dndigen
Kohlenstoffe 3 und 1. Dies kann durch Enderung der Elektro-

nendichte erkldrt werden. Die Kohlenstoffe 2,3 und 4 sind durch
ein mw-Elektronensystem miteinander verbunden.
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' Dadurch kann das durch Elektronenzug des-Séuerstoffs_hervor§9~_-
rufene Ladungsdefizit am Kohlenstoff 2 auf die thlenstDFFe 3

o

undf44ﬁbértragén werden. Am Cyclopropansystem muB eine #hnliche

';Ladﬁngsverschiebuﬁg angenommen werden. Durch konjugative Uech-”
selUirkung wird jeuéils am zur CarbonylgrUppe'd-sténdigen‘Koh—

. lenstoff ein kleineres LédungsdeFizit als ‘am B-Kohlenstoff er-
.zéugt wodurch die’ Slgnale der a-KohlenstoFFe nicht so stark
nach tieferem Feld verschoben werden wie die der 8-Kohlenstoffe. , b
Bei dem von Mamatyuk et al.1) gemessensn Hexamethyl blcyclo[S 1. 0]-

"~ hexenyl-kation sind dieselben Effekte in noch stirkerem Umfang vor-

13C NMR-Daten ab99191teten Elektronendlchten

lieBen SlCh durch eine EHT Rechnung belegen. ‘

-Handen. Die aus den

Tab, 3: Berechnete Elekt:onendlphten von 5

C—Afom ' Elektronendichte o

c1 - 4,306
2 . 2,710
c3 4,421
Ca4 - 3,917
C5 - 4,081
C6 .. 4,139

O

Sie belegt die hdheren Elektronendichten an den qQKohlenstOFFeh
3 und 1 im Vergleich zu den B-Kohlenstoffen 4 und 5 bzw. 6., Dis-
chemischen Verschiebungen ’513~-de; KohlénstoFFeAdes Cyclopropan=-

C

‘ " systems lieBen sich mit der EHT-Elektronendichte o korrelieren

und ergaben die 8821ehung-
5.n = =76,25 ¢ + 351,06 o :
13C : 5

‘Mit freundlichen -GriiBen .

A H AT

prd#essor Dr. H. Dirr Dipl.-Chemiker K.H. Albert

O

-1) V;I Namatyuk A, I. Rezvukhin, 1.5. Isaev, V.I. Buraev und
V.A. Koptyk, Zh. Org. Khim. 10, 662 (1974).
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Koninklijke / SheII-Laborato_rium, Amsterdam w

‘Shell Research BY, .

~ EXPRESS DELIVERY
... Professor B.L. Shapiro
: Texas A&M University
College of Science
College Station
Texas 77845 .

USA.
. Uwref.: - : o . Amsterdam, September 24th, 1976
: ) - - Postadres : Postbus 3003
o : . ’ . : Tel.via telefoniste (020) 20 9111
Onze ref. : XC 2 3 1 5 : . ) © Tel. rechtstreeks (020) .

Hr/Mw
- Dear Professor Shapiro,'

Title: Measurement of 195Pt NMR parameters in Pt2014 (Pn—BuB)2

Owing to the natural abundance of the 195Pt isotope of 33,8%, 195Pt -

o 95Pt coupllng is present in Pt,.Cl, (Pn-Bu ) which must therefore be
congidered gs the following lSO%OplC mlxtu; :

43.8% relative abundance

o See >195Pt< ¥ Pt
ol i 1"  Ncl—- N1 44.8%
o L c1. 1
1~ N ¢l o— NI , O M.4%

. The trans configuration 3f this material has been confirmed from
- X-ray crystallography. ' '

Component I containg no 195Pt and therefore gives no signal. Components
IT and IIT glve rlse ‘to different spectra since in III there is 195Pt -

‘195Pt coupllng. The observed, proton-noise decoupled spectrum is shown

. in fig. 14 and may be compared with the simulated gpectrum in fig 1c.

" The simulated total spectrum is a composite of the simulated spectra
for the components IT and IIT after applying the appmpriate factors

- for the isotope distributions and neglecting the relatively small
shift difference between Pt - 195 Pt and 195Pt - 195 Pt.
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The parameters used to obtaln the s1mulated sPectra are as follows,"

these are compared with values obtalned from 5 P NMR 2)

r (Peele) 35 (Pee3Te) 2 (190me9pe) Ay (31e3Tp)

Ppemm 3820 H2 - 23.0 s 2

w0 zs2 ) - 23.5 199 . 2.8

" The 17%Pt chemical shift was 3461 ppm upfield o HPH01.

Yours sincerely,

(J.P.C.M. van Dongen, C. Masters and A.D.H: Clague)

References .
1) M. Black, R H B. Mais and P.G. Owston, Acta Cryst ’ 1969,v 525, 1760

;2) A,A, Klffen, C. Masters and J.P. Vlsser, J.C.S,_Dalton'1975, 1311 -

Encioéure: 1.

)

‘)

()
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; GORLAEUS LABORATOR!A DER RIJKSUNIVERSITEIT TE LEIDEN

SUB FACULTElT SCHEIKUNDE

' Wassenaarseweg 76

. Postbus 75 -

Telefoon 48333

'LEDENél septembér 1976

toestel: L
Adelng: Bio-orgamic chemistry ~* - Professor B.L. SHAPIRO,
: : , o . ' ' Department of Chemistry

. Onderwerp:

References:
1) F.W. Benz,

: Teias_A and M University
College Statiom, - ‘

TEXAS 77843
U.S.A.

Dear Prdfessor Shapiro:A

-Mod1f1cat10n of the JEOL - DP-1 pulse programmer,

'To increase the resolution of the d1g1ta1 setting of the delay tlme.

Elimination of -the residual HDO-pedk in 'H-FT-NMR by the so-called

;WEFT-pulssequence is essential in the study of bio-organic molecules (I, 2)

espec1a11y when some resonances are hidden by this signal.

As we started using this method we soon discovered that the two. digit. se—
lection of the interval time of the DP-1 pulsprogrammer of our JEOL PS-100
system seriously limited the complete elimination of the water peak when

_the interval timé T was longer than one second.

Krugh and Schaefer (2) have described.a pulse adding circuit to overcome
(among other things) this limitation, a circuit on which a delay time up

" to 2.3 second can be set with a ten~turn potentiometer.

However, we liked the easy referencing, easy setting of the thumb—

,wheel switches provided on the DP-1 pulsProgrammer so we tackled th1s

problem from another point of view. -

The solution we came up with is shown on ‘the accompanylng circuit dlagram.
The 1C-4 (SN 7400) is removed from the print P(B-2.o0f the pulsprogrammer
and replaced by the additional circuit shown.

The additional thumbwheel sw1tch can be purchased from the local JEOL-offi-

-ce and replaces the "fixed zero", Whlch 1s normally the last digit of the

delay time setting.

Yours sincerely,

K. Takahashi . - , . C. Erkelens
/77// //1*7/9
'C.A;G..Haasnoot : ‘ J. Lugtenburg -

J.Feeney aﬁd G.C.K. Roberts—-J.Magn.Res. 8, 114 (1972)

2) T.R. Krugh and W.C. Schaefer-J.Magn.Res. 19, 99 (1975)

()

()

‘)
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B-9000 GENT, September 22, 1976

KRIJGSLAAN 271 - S 4 Tel. 225715
(Belgié-Europa)

LABORATORIUM
voor
ORGANISCHE CHEMIE

Conformation and remarkable high coupling values of the 2,5-cis-disubstituted
tetrahydrofurane ring in NONACTIN~potassium complex.

Dear Barry,

We looked to the 1H-NMR spectra of NONACTIN (]) and some of its cation-—
complexes, and the preliminary results (confirmed by SIMEQ 16/II simulations)
disclose that in the KSCN—complex the tetrahydrofurane possesses a unique con-
formatlon, e.g. the ZT form (or south—form, IV) with the most branched substi-
tuent C, in pseudo ‘equatorial position. -Only for this S-form we may have very
small values of J(3t be) y 3J(4c 5) & 1 Hz and such large values for J(3c 4t) .
~ 12,0 Hz, and also expected is 3J(2 3e) > 3J(2 3t). This conformation is not
too far removed from the SE form observed in the solid state for the free an-

" tibiotic, but is at variance with the 5E form found for the SOlld K—complex (2).
Noticable are the very large values of 33(2, 3c)L§nd 33 (3¢, 4tm, somewhat unex-—
pectedly large for a five membered ring where the max1ma1 puckering would be
40-45° (dround C3-C4). ' : :

It is however interesting to note that the preferred form is identical to -
the one encountered in a large number of furanoses found in nature (2).

The data, confirmed by double irradiation, are gathered in the table. A
previous study at 220 MHz (3) enabled only the extraction of a limited number
of informations (e.g. J(2 6), £33(5,8) and $3J(8,9)). .As found earlier, the
present data confirm the backbone conformation of the tetrolide, which is "ten-
nis-ball" shaped, the monovalent cation being held in the middle by the 4 car-
bonyl oxygens and 4 tetrahydrofurane ether oxygens as the ligands with a cubic

- arrangement around the central cavity.

Dr. A. De Bruyn. Prof. M. Anteunis.

(1) M. Dobler, J.D. Dunitz and B. T Kllbourn, Helv.Chim.Acta 52 2573 (1969); -
. M. Dobler; id. 55, 1371 (1972); Y. Haka, T. Sakamaki and Nawata; Chem.
Letters (Japan) T1225 (1972); cf. for other nactins: Y. Nawata and K. Ando;
Acta Cryst. B27, 1680 (1971). S ' .

' (2) C. Altona and Sundaralingham; J.Am.Chem.Soc. _9_5,' 2333 (1973), and C. Al-
tona; private communlcatlon

(3) J.4H. Prestegard ‘and S.I. Chan, J.Am. Chen. Soc 92, 4440 (1970); cf. ibid.,
Biochemistry 8, 3921 (1969). _—

C)



2 3t 3¢ 4t -4c 5 6 84 8B 9 10 11
2 4,31
3t 5.0 1.97
(3¢ 12.0 -12.5 1.43

bt 7.0 12.0° 2.13
he n1L0 7.0 -12.2 1.68
5 o 8.5~1.0 4.00
6 9.9 . - 237
.SA v » . 11.5% N1 59
: . |
.88 R ~12.0 ~1.54
9 o 11.5 & 2.4° 5.35
o . - | 6.4 1.23
H ‘ o 7.2 o 1.13 .
. - . | s
* (may be reversed)
11 11
S Me-10i.  Med!
9 _ B o ,’ e C
| ' ' : |+ 300MHz
i - NONACTIN
' [ e
& : Ht H-4c H-3c u s
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. THE UNIVERSITY OF ALBERTA
EDMONTON, CANADA .
TEG 2G2

September 27, 1976

DEPARTMENT OF CHEMISTRY

Prof. B.L. Shapiro
" Department of Chemistry.
- Texas A & M University
College Station, TEXAS
U.S.A. 77843 :

Title: Homemade '°C micro insert for HFX-90's
Dear Barry: |

[-realize that this contribution to the Newsletter is a bit earlyi but I .
felt - that some of your readers who own HFX-90's (or similar systems) might be
interested in a micro insert for !3C that we built here in Alberta. HFX-90
‘owners know that changing from nucleus to nucleus reguires sw1tch1ng glass
dewared inserts in the probe body. We had a broken 10 mm '3C/2D lock insert
in the lab and decided to try to build a micro insert with the remaining pieces

- after see1ng ‘many 5 mg cholesterol '3C spectra.

The epoxy holding the dewar to theATeflon spacers was loosened by soaking
the insert overnight in toluene. Our machine shop made Teflon spacers to accom-
modate the new insert. The insert was built by close winding about 50-60 turns
of 34 gauge insulated copper wire on a 1.8 mm form and carefully inserting this
coil into'a 4 mm (0.D.; 2.2 mm I.D.) pyrex tube. The top lead of the coil is
passed through a hole cut in the side of the tube and the coil was held in place
with Aron Alpha (a quick setting adhesive). The coil had an inductance of 1.4 uH
and a self resonate frequency of 81 MHZ' these values closely match those of the
vor1g1na1 10 mm coil.

With this configuration we obtained the !3C spectrum of 5 mg of cholesterol
shown in Fig. 1 in a 1.7 mm (0.D.) melting point capillary. The lock level '
- from neat acetone-d; is about a factor of two Tower on the micro insert vs. the
10 mm tube/10 mm insert. Spinning was accomplished via a windmill mechan1sm
Further details w111 be sent to those who are 1nterested

S1ncere1y, o :
Tom Nakash1ma

TN/ 1s

* : .

There is no such thing as an early Newsletter contribution, although there are

such things as late Newsletter contributions. Sometimes even too late Newsletter
contributions. Our policy of one contribution per 9-ish months is a minimum

N number, and zmpltes no maximum number oy minimum interval.

B. L. Shapiro

)

()
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| 'GORLAEUS LABORATORIA DER RIJKSUNIVERSITEIT TE LEIDEN

SUB- FACULTEIT SCHEIKUNDE

VVassenaarsevveg 76
Postbus 75

Telefoon 48333 ' . ' LEIDEN, 29 September 1976
toestel:. ' '

Afdeling: Theor. Drg Chem.

Onderwerp: -~ Professor B.L. Shapiro
Dr. J.A. den Hollander Dept. of Chemistry
' Texas A&M University:

Collége Station, Texas 77843
Title: Rate Cohstants from CIDNP Enhancement'factors
Dear Professor Shapiro:

.Durihg'UV irradiation of a solution ofrbenzophenene and isopropanol (0.1 M)
in,hexadeuterobenzene'CIDNP ié observed for the parent compounds.benzophenone
-(enhanced absorption] and.isopropanol ( CHs'enhanced absorption and OH and CH
emission) and for the products acetone (emission) and benzopinacol (emission
for the aromatic region and OH). The poiarizatiens observed for isopropanol
and‘acetone_are-interpreted straightforwardly by the well known hydrogen
abstraction of triplet benzophenone from isopropanol (Scheme]

T

Ph,CO' ~ + Me,CHOH ——> Me,COH + Ph,COH —> Me CHOH + Ph,CO

COo
. Ph2 0

Me,CO + Ph,COH
. Ph,COH
2 Ph,COH —>

: ' Ph, COH-

SCHEME

The'pdlarizations observed for isopropanol ehdvbenzophenene demonstrate that
" the dimethylketyl and the dlphenylketyl radicals can regenerate the parent
compounds, - a reactlen step not Found before. ,
CIDNP is a useFul tool to obtain information about the hydrogen transfer
reection 0F~the dimethylketyl radical to benzophenone. The enhancement factor
ebserved *er acetene is dependent.on the lifetime of the dimethylketyl/diphenyl-

ketyl_radiCal pair, wHich is limited by this hydrogen transfer reaction. The

‘)
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- dimethylketyl redical disappears with the pseudo first order rate k determined

by the benzophennné concentration’ [B] and, the eecbndeorder rate constant

kt‘of the transfer reaction

. For a given nuclear state |n>.the recombination probability for a triplet radical

[l/V 2. -4ai ik - V)

I . 1
pair is given by

1
I-?Tn _’Eik m

1

a, is the singlet triplet mixing coefficient, m = 10_8'52 and )\ the pro-
- bability of recombination during a singlet collision of the fedical pair. The

_probability of ¥0rmetion,qf the eecape product acetone‘is now given by Dn =1 - Pn

We measured the enhancement factor for ecetone during the irradie**-- -~ -
function of the benzophenone Concentratlon. ThlS is most ea511y K
the NMR intensity for ecetonevduring (I) and after (ID] a total :
t'. The enhancement factor is then given by2
' V_E__u

. IDT1 ‘

in which T1'is the spin. lattice relaxation time for -acetone durir
tion. Intensities during irradiation were -corrected for product i

‘ " The theoretical curve for the enhencemenf factor as given by
was fitted to the expefihental points by a least squares preceduz
yielding values ?or the rete constant kt' and'the'scaling Fecto:
-isopropanol-OH we found for the hydrogentransfer reaction a rate

2.8 ( *0.4) x '1081"!_15(30_1 ,;For isopfopanolFOD 1.5 ( *0.3) x 1¢(

Yours Sineerely; . Z}/‘4ﬂ5’//ﬁ

(Dr. J.A. den

transfer reaction).

1. J.A. den Hollander, Chem. Phys., 10, 167 (1975)

2. M. Lehnlg,_and H. Fischer, Z. Naturforsch » 25a, 1963 (1970)

. o [Ph,cO] Moles,
16° ST S 10" 1
0- . i

(CHy), CHOD

sl

© 104

ENHANCEMENT FACTOR

~154
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SANDOZ, i~c.

: : . SANDOZ .
" PHARMACEUTICAL . . : EAST HANOVER, N. J. 07936

RESEARCH & DEVELOPMENT
TELEPHONES

- o : o 201 - 386 - 1000
' : : : ‘ : S 212-348- 1212
TWX: 710 - 986 - 8208
TELEX: 13 - 8352°

Professor B. L. Shapiro _ _ - -August 18, 1976
Department of Chemistry . :
‘Texas A&M Unlver51ty

College Station, 77843

" Sir:

Nuclear:Magnetic Resonance Spectrometer Probe Protection

The high RF power fed into nmr probe transmitter coils, typically for
proton broad band decoupling in e.q. 13¢c observe’ operatlon, necesSitates
cooling of the probe. Interruption of this cooling may cause heat damage
to the probe, and examples are known to nmr users.

A scheme was‘dev1sed which would prevent such damage. It was imple-
fmantad An an ¥T-100 (Varian) spectrometer, but is also applicable to other
S5imply, it switches over high pwer decoupling to low power
ver the cooling gas line pressure, upstream of the probe,
ljustable threshold or exceeds another adjustable limit.

®

atation utilizes a double pressure switch of the. same typel
side the temperature controller module of the XL. The

rared for the two purposes for fear of signal interferences.
veniently mounted on the back of the console, at the decoup-
short connections were made into the upper portlon of the

ls of which ‘appear on ~the attached dlagram.

ion device has been successfully tested and is in constant
>tect the probe in the following situations: unintentional
gh power decoupling (will not go on), accidental disconnec-
ping off") of cooling gas line upstream or downstream of
(pressure drop), pinching of gas line upstream (drop) or
sase) of switch, obstruction of the exit passage, and of
cooling gas supply. o

at chaﬁging to low power rather than to no decoupling occurs
r, helps to salvage some of the results of experiments -- a E
n long overnight or weekend runs. -

Cordlally,

ik S S

S. Barcza

— ~

()

i A s
o | Prac i S
. SB/JHE:rck . : . ' ) “J. H. Eckhardt

attach. ' ’ : . ‘
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

SANTA BARBARA * SANTA CRUZ

'BERKELEY ¢ DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO

DEPARTMENT OF CHEMISTRY B 014

LA JOLLA; CALIFORNIA 92093 -

September 21, 1976

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

Dear Barry:

A UBIQUITOUS IMPURITY IN OUR 14N nmr SPECTRA

‘e recently disturbed to find some of our 14N nmr samples’ contamlnated
v rather ub1qu1tous impurity. As part of a study on the motion of

- molecules in hydrocarbon solvents, we made up solutions of dicyano-
Lene in n-hexane. As these samples were made more dilute and more

L averaglng was required, a narrow shoulder appeared on the nitrile
sak.. Since this sample was not degassed and was handled so much,

:med p0551b1e that the dicyanoacetylene (not the most stable molecule)
scomposed. A fresh dilute sample was prepared and the resulting

ra found to still contain this impurity; furthermore, even pure

ine gave a sharp line at this frequency! There seemed to be only

0 us surprising) explanation, and bubbling argon thru this n-hexane

> confirmed that it was dissolved atmospheric nitrogen that was =~
11prit. Shown below is. a room temperature spectrum of n-hexane

ited w1th N, gas.

rometer Frequency 4 340 MHz
Width = 10 KHz

» of Scans = 16,000

23 Hz | |

®

)






217-59

THE INSTITUTE FOR CANCER RESEARCH

7701 BURHOLME AVE\TUE
FOX CHASE-PHILADELPHIA, P.'ENNSYLVANIA 10111

© 215 FIDELITY 2-1000:CABLE ADDRESS: CANSEARCH

October 1, 1976

» Bernard L. Shapiro
spartment of Chemistry
:xas' A & M University.
llege Statlon, Texas 77843

ar Barry.
NOTICE»OF’POSITION,AVAILABLE

A long term pos1tlon, that of Research,Assoc1ate or Senior Research
ssociate in the field of magnetic resonance instrumentation exists in
ir research group. The requirements are a B.S. degree in electrical
1gineering or its equivalent, and experience with pulsed NMR
1strumentation and associated computers. The work involves the
rvelopment, modification, maintenance, and repair of pulsed NMR and
>R instruments for biophysical research, and to attend and
articipate‘in meetings in these fields. ' :

Advanced degrees, as well as an interest in biochemistry,
Lophysics or chemical physics are desirable but not essential.

andidates should send their curriculum vitae to us at the above
ddress. :

The Institute for Cancer Reésearch is an equal employment
pportunlty/afflrmatlve action employer.

'Sincerely,yburs,

(Z/ %ﬂgdc@m |

Albert S. Mildyan
ﬁ_ Guptgf

SM/RKG/sm

)

g











