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MMR:. (HAR'F PAPER 
''· -·· . • . .- ... , .. 

WE STOCK ALL THE RECORDING CHARTS YOU NEED ••. 
• THE WORLD'S FINES'T NMR SAMPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIE~ _F0R SPECTROSCOPIC RESEARCH 
• EVERYTHING BUT THE SPECTROMETER • SEND FOR OUR 
NEW FREE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY QUEST.IONS, PLEASE 'CALL. 

Finest grade NMR Cha.rt Paper made .. to :be used in every model spectrometer. All charts 
Cf.lAR"T PAPER have been updated to coincide with the newest instrument techniques ... Fourier 

Transformation, Hetero-Decoupling, and Time Averaging. 

NOTE: All ct:iarts packaged 500 sheets to a box except roll charts_ or as otherwise noted. 

PRICE PER BOX 
CATALOG 
NUMBER INSTRUMENT TYPE 1-10box• 11-24box• 25-49box• 50& ov• 

, , -
VARIAN 

WCV-100 (5-100A) HA-100, HA-100A, and D Cal . $36.00 .. $34.60 $34.00 $33.60 
WCV-60 (S-60C) A-60, A,60A and D Cal. 36.00 34.60 34.00 33.60 
WCV-60EL HA-60EL and IL Cal. 37.60 37.00 36.60 36.00 
WCV-XL (XL-100) XL-100 (Standard) Cal. 36.00 34.60 34.00 33.50 
WCV-XL-100FT XL-100 (Fourier) · Cal. 37.50 37.00 36.60 36.00 
·WCV-220 (5-220) HR-220 Cal . 37.60 37.00 36.60 36.00 
WCV-66 (S-66A) A-66/60 Cal. 37.60 37.00 36.60 36.00 
WCV-360-K-10 EM-360 Cal. 28.00 27.60 27.00 26.50 
WCV-20 (CFT-20) CFT-20 Cal. 30.00 

0

29.60 29.00 28.60 
WCV-EM-300R (3E) EM-300 (6 rolls/box) Cal. 14.40 13.80 . 13.80 .. .13.80 
WCV-EM-300F (300X10) EM-300 (flat.bed) Cal. 28.00 27.60 27.00 26.60 
WCV-60T (S-60TI T-60 (two color) Cal. 20.00 19.60 19.00 18.60 
WCV-60B T -60 (one color) Cal. 17.50 17.00 16.60 16.00 
WCV-60U (S-60U) 'r -60 (multi -nuclei) Cal. 20.00 19.60 19.00 1,8.60 
WCV-60TS T-60 (no grid, delta) Blank 16.0!) 16.60 16.00 14.60 
WCV-BL 11" X 26" Blank 16.00 16.50 16.00 14.60 
WCV,SOT-BL 8-½" X 11" Blank 10.00 9.50 9.00 8.60 
WCV-CFT-20K-11 1·1" X 16" Blank 13.00 .. 12.50 12.00 11 .50 
WCV-360BL 11 " x16" Blank 13.00 12.60 12.00 11 .60 

·c 

JEOL 
WCJ-4HA C-60H, 4H-100, (9:oo ppm) 

' Cal. 37.60 37.00 36.60 36.00 
WCJ-4HB C-60HL, MH-100; (9.0 ppm) Cal. 37.60 37.00 36.60 36.00 
WCJ-4HC MH-100, PS-100 (10.8 ppm) Cal. 37.60 37.00 36.60 36.00 
WCJ-4HD MH-100, PS-100 (9.0 ppm) Cal. 37.60 37.00 36.60 36.00 
WCJ-4HE PFT-100 (standard) Cal. 37.50 37.00 36.60 "36.00 
WCJ.PFT-100 PFT-100 (Fourier) 11 Cal. . 37.50 37.00 36.60 36.00 
WCJ-FX-60(FX-2) FX-60 Cal. 37.50 37.00 36.50 36.00 
WCJ-FX-60-SL FX-60 (para only) 11 Blank 19.00 18.60 18.00 1.7.50 · II 
WCJ.PFT-100Bb j 1" x 17" (para only) Blank 19.00 18.60 18.00 17.60 
WCJ-SL 11" X 17'. ' Blank 15.00 14.50 14.00 13.60 

-
BRUKER 

Vii~ HX-90, HFX-10 Cal. 40.00 39.50 39.00 38.50 
WCB-BL 12-½" X 29" Blank ' 17.00 16.50 16.00 15.60 
W,CB-WH-90 WH-90 Cal. 36.00 34.50 34.00 33.50 

WCB-SX-FT HX-270 Cal. 40.00 39.50 39.00 38.60 

PERKIN-ELMER 
WCPE-2018 fl-20, R-20A Cal. 37.50 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-20B Cal. 37.50 37.00 36.50 36.00 
WCPE-462-1075 R-12, R-12A (6 rolls/ box) Cal . 35.00 34.50 34.00 33.50 
WCPE-435-0065 R-24 (roll) (6 rolls/box) Cal. 35.00 34.50 34.00 33.50 
WCPE-435-7204 R-24A (rect.) (100 sh./box) Cal. 7.00 6.50 6.00 5.50 
WCPE-441-1580 R-22 (rect.) (100 sh./box) Cal. 8.00 7.50 7.00 6.50 
WCPE-R-32 R'32 (rolll (6 rolls/box) Cal. 35.00 34.50 34.00 · 33.50 
WCPE-2018BL 11" X 22" Blank 15.00 14.50 14.00 13.50 
WCPE-2021 BL 11" X 19" Blank 15.00 14.50 14.00 13.50 
WCPE-526-1102 R-26 ( rect.) ( 100 sh./box) Cal. 7.00 6.80 6.60 6.40 
WCPE-435-90208 L R-24A (rect.l (100sh./boxl Blar,'k 4.50 4.25 4.00 3.75 
WCPE-441-15B0BL R-22 ( rect.) (·100 sh./box) . Blank 4.50 4.25 4.00 3.75 

- . - -
NMR SPECIALTIES .. . 

WCN-60/100 A-60, HA-100, A-66/60 Cal. 35.'00 34.50 34.00 33.50 

\l\l'ILMAD G 'LAss ·coMPANV, INC. 
U.S. Route 40 & Oak Road I Buena, N.J. -08310, U.S.A. i (609) 697-3000 1 TWX 510-687-8911 

:.__./ 
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QUEEN MARY COLLEGE 
UNIVERSITY OF · LONDON 

PRINCIPAL Sir Harry W. Melville', K.C.B .. F.R.S. 

R~~ISTRAR R. P. Tong, O.B.E,. M.A. 

MILE END ROAD 

LONDON El 4NS 

Tel. 01-980 4811 DEPARTMENT OF CHEMISTRY 

Professor B.L. Shapiro, 
Department of Chemistry, 

' Texas A & M University, 
.College Station, Texas 77843, 
· U.S.A. 26th .August; 1976 

· 15N N.M.R. of Polymixin B and 15N-{
1

H) Off-Resonance . 

. Dear . Professor Shapiro, 

. 15 
As· part of our continuing work. on N at natural abundance · I . want to show a 

· problem and a solution, al though the two are · not directly related . . 

First the problem-· the 1Hnoise-decoupled .15N spectrum of Polymixin B sulphate. 
This . represents an over-night run on the Bruker WH-180 iri .Karlsruhe-Forchheim 
~thanks to ~111 Hull for his assi~tahce). The sample was ca. 3.3 g. ~n 20 mi.. H20 

. in 25 Illill .o.d. tube; 5 mm concentric DO for lock. The molecule comprises only 
four types of . a:mino-acids : a, y.;....dia.min8-bU:tyric acid ( 6 uni ts} , threonine ( 2 uni ts) , 
phenylalanine (1 unit), and leucine (1 unit). However we observe ·all eleven amide 
nitrogens ·, ;_: the peak marked * showed, a s_mall sp.iitting in a .subseq_uent . spectrum. 
Thus our long term problem is to assign this~ and other, peptide spectra where 
differential conformational, salvation, and seq_uence effects are influencing the 
shifts . . Our c;mly assignment so far is the lowest freq_uency resonance (11-.8 p.p.m.) 
is d11e ·to the side-chain -NH; groups and the highest freq_uency peak (105.4 p.p.m.) 
is due t ·o Phe. · ·. 

Next a ·soly.tion _.:.. _we liave_riot yet seen_any · othe~ r:por~s 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 wer.e run at 9,12 MHz on the HFX-13 here at· QM::. 
· 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.· Obvi'ously the imide proton is exchanging 
suffidently fast to wash out the residual splitting. The . a.mide •nitrogen however · 
~_hows the ·double!: spll tting. I1;1tere~tingly . the reson'ances in both spectra are

1
_ 

inverted by the · 5N-( H) NOE, in spite of the off-resonance character of the H 
irradiat~on. . 

·. Best wishes · from Ed Randall, and- please credit this . contrib_uti6n to his gro.up. 
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· From Signal Averagers 
to Complete FourierTransform 

- Inf rared Spectrometers .. ... · Nicolet 
is helping solve measurement 

. problems in over 2000 •.· Labotatories · 
- Around the WOrld · 

For over ten years Nicolet 
Instrument Corporation products 
have been used to analyze scientific 

· and engineering probiems around 
the world. The continuous expansion 
of the Nicolet product line from one 
single line of signal averagers in 1965-
to its prei:ient 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 Oscilloscope , 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 measurernents 
in hundreds of other applications that 
require its accuracy, resolution, and 
ability to interface to other -
instruments for clata recording or 
modification-. · · 

Nicolet data systems are in 
worldwide use for nuclear magnetic 
resonance chemical analysis 
determining-the structural ancl 
motional characteristics of a wide 
rarige 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. . . . 

FourierTransfonri NMR 
· accessories, designed and 
manuf?cture.d by Nicolet Technology . . 
Corporation, are in use on · 
instruments such as the XL-100; · 
H R-220, T -60, R.~ 12 and R~32. NTC · 
has announced a new high resolution 
Fourier Transform lori . 
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-1.180, 
have been installed rec~ntly, and are 

· already beirig ~mployed for studies 
of chemical structure and dynamics. 
Worldwide this unit is in use in 
. analytical chemistry laboratories 
takihg advantage of the increased 
sensitivity and ease of operation 
offered by an FTIR system compared 
to conventional IR analytical 
techniques. The unique Nicolet 
FTIR software package makes this 
system even more versatile. 

What about your signal . 
processing requirements? If you . 

. have. a signal averaging, data 
. acquisition or spectroscopy-related 
measurement problem please phone 
or write to describe your needs. · · 

·(Iffi· · NICOLET · 
· .INSTRUMENT 

· · CORPORATION 
5225 Verona Road • 
Madison, Wisconsin 53711 
Telephone: 608/271-3333 

C 
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DEPARTMENT OF HEAL TH. EDUCATION, AND WELFARE 

_PUBLIC HEAL TH SERVICE 

Building 2, Room B2-08E 
. NATIONAL INSTITUTES OF HEAL TH 

BETHESDA, MARYLAI\ID . 20014 September 1, 1976 

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

Dear Prof~ssor Shapiro: 

Sensitivity Improvement in High Resolution C~l3 NMR at 68 MHz 

·For the last year we have been studying 13c 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 nim 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 13c 
coil wound on the inside of the dewar and the decoupling coil on the outside. 
This probe is s-..po::.cior 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, yH2 /21r, is about 2.3 kHz with 10 W input. (We can increase the 
dec~upling power, if necessary.) An illustration of the improved sensi-
tivity of our probe is provided in the attached polysaccharide spectra. 

i am: also attaching a table showing an •interesting comparison of integrated 1 
sensi:ivity with a few _sp3ctrometers an~ probes at different field strer:igths. 
As pointed.out elsewhere, superconducting systems generally do not achieve 
the theoretically predicted improvement in sensitivity over low field, iron 
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 ~schudin, at NIH, have made major contributions to the 
development of our 13c NMR instrumentation. 

Sincerely 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. Hoult and R. E. Richard,:!_. Mag. Res., in press. 
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Table I. Integral Signal to Roof ·Mean -Square Roise ·Ratio (S/N) 8 

for Ethylene Glycol-~
2 

at Differing Magnetic Field Strengths. 

Spectrometer 
Observing · 
Frequency 

(MHz) 

FX-60 15 

Tl'-14 15 

Tl'-14 (home-
built probe) 15 

FX-100 25 

NIH-270 (Bruker 
magnet & probe; 68 
home-built spec- · 
trometer) 

NIH,-270 (Bruker 
magnet & home- ·· . 68 
built probe and . 
spectrometer) . 

a 

Sampleb 
Volume 

(ml) 

o.95 

10.0 

1.5 

0.95 

1.2 

· .L9 

C I /I s n 

1.6 

4.0 

3.0 

3.0 

6.5 

15.0 

Normalized Relative 
I 

. d 
SN Ratioe 312 e 
Obs. .!!o ~ · 

1.0 1.0 1.0 

0.77 

1.5 

1.9 1.7 2 ·.2 

3.6 4.5 9.6 

6.6 

The sampl,e used tor ·~easuring· the S/N ratio was .neat ethylene glycol-~2 • 
Eight acquisitions were collected with a 4 kHz sweep width and audio 
filter. ·The signal intensity» · !» is given by integration o.f the Fourier . . s 
transformed signal; therms noise» In» is given by the integral value of 
the power spectrum of the noise component over 1024 data points. 

b 
Estimated effect.ive sample volume. 

C 
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. 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 value.s 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 Old Bay Ridge Rd. 
Annapolis, Maryland 21403· 

Professor B.L. Shapiro 
Department of Chemistry 
Texas A & M University . 
College Station, Texas 77843 'A'tigast 30, _1976 

Fluorine Shielding Anisotropies in Trifluoromethyl Systems 

Dear Professor Shapiro: 

The use or smectic liquid crystals has made possible the preparation 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 expel".iments were done at Columbia University 
using a JEOL PFT-100 mm spectrometer described previously (1). Much of the 
experimental work, including smectic liquid crystal syntheses (2) were d.one 
by Anthony Montana. · 

The NMR liquid crystal experiment provides the quantities 

CJ' = ¼rr Cf = ; (0 + Cf + a } and avg ., = ., xx yy zz 

/j o- = o,, - o.J. = o- - ½( cr + cr > , zz xx . yy 

using the axis system depicted below. A single fluorine anisotropy is 
obtained for each molecule because each of the 3 fluorines on a given · 
molecule has identical values of (J'N = er zz and 0-.L = ½(O xx + CJ YY}. 

However, .the values of er xx and <ryy 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 anisotropy 
requiz:-e approxima.tions and assumptions, which. are often unjustified (2). 

F . 

. . · C --s z 

F/ 

· Fi g~re 1 (s ·,,. sub.st i tuent) . 

C 



Knowledge of the anisotropic and isotropic ~hemical shielding allows the 
determination of the individual shielding· components.,, ~, and Oi_ , which are 
tabulated below • 

. · · ·•·· - ···· .. , .. ·- · · ·····• · ······· ... .... ----------------

Molecule 

Fluorine_Shielding _in~Molecules 
a 

o;, - cr .L er r:5,, er J;. 
~e.t:aie 

CF~fl -13.3 ± O. 5 222 ± 10 213 ± 11 226 ± 10 

CF3Br 2,7 ± 0.3 210 ± 10 212 + 10 209 ± 10 

CF3I 16.7 ± 0.2 194 t 10 205 .t 10 188 ± 10 

CF~3?C_1J _ ___ --_7~_.9 -~---~•-? _ __ 271 + _10 . ------~2- -=-ll· ·•·· · ·· ·--- ~9-~ -t 11 
a. Absolute fluorine shielding scale (3). 

-------···- --· ---·· - -
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It is observed that the quantity O"n remains relatively constant among this 
series of trifluoromethyl compounds. If this trend is asBWned to be valid tor 
the molecule CF 4, the quantity er"" and the anisotropy, cr,. - o.:,__ ,. can be 
derived .from the ~nown isotropic chemical shift of CF4, (5 avge = 255 ± 10 ppn. 

For CF4 the fluorine shielding tensor possesses c
3
V symmetry and is · 

completely determined by the 2 quantities, O"N and 0~. Thus for nuorine H 4, 
( s in Figure), ~ = Cf . and o · 111 o- = o·. . 

zz xx yy -
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 

Cf ~r =- 2. 082xla33 C ii Iii , 

the fluorine spin-•rotation constants, c,, and C..L , can be determined for CF 
4

• 
The results are shown below. 

Fluorine Shielding & Spin Rotation Data for CF4 --
er,, 215 ± 20 O' 4 275 ± 25 

CJ,1 d 549. 9 Q°.1... d 671.3 

sr CJ,, 

C11 

C avge 

-115 ± 20 

145. 9 xi6-40 

...:3.8 ± 0.9 

·-7.1 ± 0.9 

. cr sr 
• , ~ 

c ... 

--264 ± 25 

145. 9 x10··-40 

·•·8. 7 ± 0.9 

4.9 ± 1.8 

wn 

ppn 

ppn 

2 
g cm 

kHz 

kHz 
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These values agree within experimental·uncertainty with spin--rotation constants 
obtained by 1 ) gaa-·phase spin-lattice relaxation studies (4) · · 

C 

· C . · • -6.1+1 + 0.12 kHz,• l6CI < 5 kHz, _ avge - · 

and 2) molecular-beam stutlies (5) . 

cavge = -6.85 + 0.35 kHz; ~c I < 17 kHz. 

The latter results gave little precision regarding the anisotropic contributions. 

Sincerely, 

I'::? ' ' . " /1 .o...£l.,(€,;niq,4.._ 
_ _,.., "'-- v"Y>.L< r; f -r . 

Bernard R. Appleman 

1. Appleman,B.R. & Dailey,B.P., J. Magn. Reson. 16,265(1974); Bhattacharyya,P.I. 
& Dailey,B.P., Mol. Phys. ~,1379(1973). 

2. Montana,A.J., Appleman,B.R., & Dailey,B.P., _ J. Chem. Phys. ~,xxxx(i977). 
3. Appleman,B.R. & Dailey,B.P., Advan. Magn. Reson. 1,231(1974). 

4. Dong,R.Y. & Bloom,M., Can. J. Pbys.,.S,793(1970). 
5. Ozier, I., Crapo,L.M. & Lee,s.s., Phys. Rev. 172,63(1968). 

~ 

L 

\.i 
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Lepetit Research Laboratories 
Via Durando, 38 
20158 Milano, Italy 
/" :· . : :;.: .\.~11.1, · · . ··.:i i ~ l.': ;·.~:: • i ~ 

· · : -, •i ' ."l:ll ;:--: -· - -~ ·.'"l ru-t, . ?!ff/ ~:;- •} . 

. : >; \. J2''-·.-' (_ -• : H· :. , ~.i iirtr ; 

·, · ·, 1 : . C '):· r ri rt '.>1 ''tf,;,: .11.-:, N 3 •/·\~:i 

; ·, :", . , 1 ;:,, •;•ti·:: -~'3,-l? -~)() 1C'Q t•J ; ' \: i,(: 

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

. . 
Department of Physical Chemistry - Milano, September 2, 1976 

Subject 
13 - - -

C NMR Spectrum of tris-(1,1,1,2,2,3,3-heptafluoro-7,7-dimethyl 

-d6-4,6-octanedione-d3)-europium (III), Eu(FOD) 3-d27 

Dear Prof. Shapiro, 

During the us~ of Eu(FOD)
3

-d
27 

as a shift reagent for 13c NMR of organic 

substrates, we realiied that, owing to the relatively high concentrations 
- 13 - -

· used, the C signals of the shift reagent itself were clearly visible in 

the spectra. Thus, we thought it interesting to have the spectrum assigned. 
13 To do t_hat, we · recorded .also the C spectrum of 1, 1, 1,2,2,3,3-heptaf luoro 

-7,7.;.dimethyl-4, 6~octanedione, FOD, and the two spectra are shown in the 

figure. The 13c chemical shifts, the corresponding M values, and the 

JCF co_uplings are reported in the table. 

It can be $ren that striking differences are observed between C-4, C-5, 

C-6 and especially C-7 of Eu(FOD)3d
27 

and FOD.While the LY> values of C-4 

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

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

explain. 



217"-11 

Whatever the explanation may be, our results indicate th_at the structural 

· formula of Eu(FOD) 3-d27 sh~uld be more _ correctly written . 

5 

[

1 2 . 3 4~CH 6 7 8 ~-
• CF3CF

2
cF

2
· i "c-C( CD ) 

. · . 11 3 3
3

-
. 0 0 

"- j . . . . EJ. ·, 
instead of the usOally reported . 

Yours sincerely, 

. -:mbrogio Rij,aoti /I ' .. 
(r I k°fa' 0 vi~. CX ~ ~of I) 

· 13 . · \J . . . . . 

Table - C NMR data of Eu(FOD)
3

-d
27 

and FqD in CDC1
3 

wit_h TMS as internal reference . • 

Carbon 6 Eu(F00)
3
-d

27 JCF' Hz o FOO JCF' Hz L':,,t, Eu( FOO) 
3

-d
27

-f"OO 

ppm ppm 
. _ppm 

1 116.5 JC F = 288 118. 8 . JC F = 288 - 2.3 
1. 1 ... ,. .. 

; J . = 34.8 J . . = 3~. i 
c 1cl C C F- -· .. 

1 2 · : 

.. 
2 107.2 JC F = 263 108.8 JC F = 263 - 1.5 

2 2 
J = 39 J = 31 ·.1 .•· Cfl Cf{ 

' ' 

: 3 109.6 JC F = 263 109.6 JC F = 263 o.o 
3 3 

162. ia) 
., 

4 . n. d • . 177.7 J . = 26.2 -15.0 
ell:-

5 53.4 .. - 93. 9 · ... · -40. 5 .. • 

· 216.0( a) 
' ' 

6 - 204.2 - +11.8 
. ' 

7 8.2 · - 40.2 - -32.0 

.. 8 29.4 - . 27. 1 - + 2.3 

( a) the signals are broadened by shortening of Tl due to electron-nuclear relaxation. 
This effect significan:tly diminishes in the presence of a substrate. 

C 
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TMS 

a) 

CDCl3 

230 220 210 206 190 180 170 160 150 140 130 120 110 1~0 90 80 70 60 50 · 40 30 20 . 10 O 6,PPM 

• S~inning side bands 

b) 

230 220 210 200 

Figure 

TMS 

CDCl3 

l 
I I I I I 

190 180 170 160 150 140 130 120 110 100 £0 
I I • . 

80 · 70 60 50 .40 ·30 20 iO 0 

1 13 H noise decoupled . C spectra at 25.2 MHz in CDC13 of a) 

FOD, cone. ~1 M; b) Eu(FOD)
3
-d

27
, cone. ~ 0.35M. No apparent 

variations of 13c 5 1 s are observed in the concentration 

range 0.2-lM. 

o,PPM 
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UNIVERSITE CLAUDE BERNARD, . LYON · I . 

LABORATOIRE DE SPECTROSCOPIE ET DE LUMINESCENCE 

43, Bd DU · 11 NOVEMBRE 1918 
69621 VlLLEURBANNE - FRANCE 

. . TaL. (78) ;2.07,04 Vi1leurbanne, 21 Septembre 1976 

Cher Professeur . SHAPIRO, 

Transistorisations. sur Spectrometre HA 100 II ·Remplacement de l 1USA 3 

Apres la transistorisation de l'alimentation V2100B (1), le · 
remplacement du preamplificateur ( 2) Cf V4333A, nous avons poutsuivi . · 
1 1 implantation de circuits solides sur notre HA 100. Le remplacement 
de l'amplificateur D.C. USA 3 par des circuits solides a deja ete 
evoque par .J ~E •. PAGE (3) et Jes plans d 1un montage nous ant ete aima­
blement transmis· par A.C. PARKER et P.C~ LOUGHERY (Glaxo Res. Ltd, _ 
Greenford, Middlesex). Le dispos:i.tif . realise a partir de ces informa.:. 
tions s 1est avere excellent une fois · po~te _ rernede a demi inconvenients 

. rencontres initialernent : ' . 
- Il . apparait un decalage en tension de sortie (done en ligne de base), , ·· 
lors du passage de la position "Scope" ·a la positi·on "Spectrum" sur . ,. , 
.l 1uni te V 3521 A du · fait de . la difference entre les resistances d 1end:·ee ' 
de 1 1 arnplificateur pour ces deux positions. Nous avons remedie a cet 
inconvenient en modifia'nt le ''bouclage'' cie 11 amplificateur (cf V-3521 A . 
Integrator Decoupler Schematic Pub N° 87-101..:702, Rev. C666). · 
.;. L 1utilisati_on des tensions + 300 V preexistantes pour alimenter 
l' etage de puissance a transistors' d~ns la modification apportee' ne­
cessite une protection de la sortie coritre les court-circuits avec la 
masse. 

Bien qu I ayarit atteint un age respectable (10 ans), notre 
HA 160 fonctionne touj ours de fa<son satisfaisante rnoyennant, bien sGr, 
des rnenagements e_t certaines reparations inevi tables (c 'est ainsi qu I il 
a fallu realiser un nouvel echangeur de temperature V 3520) 

Neanrnoins nous voyons arriver avec inquietude le moment ou 
les bobines de 1 1 airnant vont nous lacher. Face a cette eventualite nous 
airnerions . savoir si un laboratoire serait susceptible de nous ceder des 
bobines de HA 100. et sous quelles conditions ••• 

Cordiale~ent a vous. 

(1) A. BRIGUET, J. DELMAU et J .c. DUPLAN Texas AMU· NMR News Letters ·· 
1°69, 24 (1972) 

·(2) F.K. DAVIES and B.C. MANNlNG 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) · 

C 

\..· 
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UNIVERSITY OF SOUTHERN CALIFORNIA 

UNIVERSITY PARK 

DEPARTMENT OF CHEMiSTRY 
(213) 74.6-2780 · 

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

LOS ANGELES, CALIFORNIA 90007 

September 10, 1976 , 

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 29si 

· 1 ., 9 . 
satellites in the H decoupled F nmr spectrum of 1,2-dimethyltetra- . 
fluorodisilane can be analyzed as a slightly second-order AA'XX' pattern. 

With th~ · r'eas.onable assumption that JAA -JXX is zero, th.e values of 
JAX' J'Ax• and .JAA ,;JXX can be approximat.ed_ frorri a first order analysis of 
the spectrum. Using only the eight most intense lines in each half of .the 
spectrum, iterative calculations with. LAOCOON III provided best-fit para­
meters for the coupling . constants (Tab 1 e I). With this procedure, two sets 
of parameters gave equally good spectral fits. (See Figure 1). The low 
intensity lines appear to be in better agreement with the set of parameters 
in which all coupling constants are o1 the same sign. Since the vicinal 
F-F coupling constant, 
pbs'itive va-lue(l), the 
sign. 

3 3 
1/2 { JFF + J'FF)' can be 
geminal F~F coupling would 

reasonably assigned a 
then also be of positive 

Since geminal F-F coupling constants are also positive in fl .uoro­
alka~es(2), the si,gn of thegeminal F-F·coupling c~nstant in the fluoro~ 
silane is perhaps not surpriiing. What is most definitely surprising, how­
ever, is the magnitude of the coupling con~tant. Geminal F-F ~oupling con­
stants in fluoroalkanes range from ca. 150 to 270 Hz. In 1,2-dimethyltetra­
fluorodisilane the magnitude is only 5 Hz. 

, . S~_erely yr,#'s, . 

~f??et~J{f i~i~ s 
Associate Professor 
of Chemistry 

)!e-. ~ L.,.I? 
Kenneth G. Sharp 
Assistant Professor, 
of Chemistry 

217-14 
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References: 

(l) l(.G. Sharp, S.Li and R.B. Johannesen, Inorg. Chem~ }i, 0000 · (1976). 

. {g) K. Hirao, H. Nakatsuji, H. Kato & T. Yonezawa, 

· J. Amer. Chem. Soc., 94, 4078 (l 972). 

Solution l 

Table I 

Calculated Couplings Constants 

For: l,2-Di~ethyltetrafluorodisilane 

) + 194. 0 . l/2 (J29 · + J29 
· SiF SiSiF 

JFF . +4.8 

JFSiSiF . + 17. l 

J' . 
. FSiSiF +9.2 

Solution 2 

-i-194. 0 

-5.9 

+ 17 .1 

+9.2 

Caption for_ Figure l: . Low field satellite for proton-decoupled 29Sifte28si F2Me. 
. . . 

A is a computer-based simulation using the parameters of Solution 2; B is a 

simulation using the parameters of Solution l; C ·is the experimental spectrum . . 

~ 

L 

.:: 
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Professor Bernard L.Shapiro, 
TAMU NMR Newslatter, 
Depart:rrent of chemistry, College of Science, 
.Texas A.& M.University, 
College Station, 
TEXAS 77843. U.S.A. 

Dear Dr.Shapiro, 

Bradford West Yorkshire 807 1 DP . 
Telephone Bradford 33466 (STD Code 0274) 

Telex 51309 University Brnd 

School of Studies in Chemistry 

7th September, 1976. 

Solvent shifts in 220 MHz¾f ·spectra of dibenz ( b,f J oxepin 

. From 60 MHZ ¾I spectra of dibenz [b,fj oxepin (I) in CS soluti~P. . .­
P .M.G.Bavin, K.D.Bartle and D.W.Jones [ J .Heterocyclic Chem., ~ 3~7 (1968)] 
derronstrated that electrophylic .substitution occurs at the ethylene bond 
(position 5 in our norrenclature, but usually designated 10). 

s' ' . ,.,_, . 4-
31 >-rn. 3 

. _~l-
. ;i.' . I , . . / 

I X=O 

II X =CO 

100 MHZ spectra show, apart fran the singlet at 6. 6p.p.m. attributed to the 
centr<:1-1-ring proton~~ a closely coupled <Ji<?up of protons nlar 7 p.p.m. ~d, 
at slightly lower field, a one-proton multiplet. 220 MHz H spectra (F'ig.) · 
of I, recx:irded at a range of concentrations in CDC13 solutiQn, were alnost 
first-order and readily solved with LMXXXlN III, whereas J.A.G.D. found analysis 
of the spectra in cs2 solution rrore difficult owing to overlap of the three.,..proton 
multiplet (spread over 6 Hz). Long-range coupling (0.30 H~) between H(l) and 
H(S) was detected by decoupling H(S) on a Perkin-Elmer .R34 (courtesy of 
Dr. R.A. Spragg) . so that the spin system might · be described as (ABCJ.P{) 2 • 

Other coupling constants · (in Hz, :rreans of 16 .dete~tions) are 
Jl,2 = 8.08, J2,3 = 7.39; J3,4 = 7.fl), Jl,3 = L20, J2,4 = 1. 70, Jl,4 = 0.33. 
Chemical shifts, o in p.p.m. extrapolated .to zero concentration in the ~ solvents, 
are shown below: · 

H CTX:13 cs2 · D.(COCl3- CS2) . Shift ratio 

l 7.i8 . 6.98 0.20 1.67 
2 7.29 7.!7 0.12 1.0 
3 . 7 .11 6,99 0.12 1.0 
4 . 7.17 7.01 0.16 1.33 
5 6.71 6.55 0.16 . 1.33 

Solvent shifts and anP.logy with II (J .A.G.Drake and D.W.Jones, unpublished . 
· rreasurements) .aided assignrrent of H ( 4) and H (1) . In viev of the (surprisingly) 

lower field of H (2) than H (1) , H (2) in I may be especially susceptible to 
nucleophyllic attack. 

~ 

L 

\. 
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Our recent (unpublished) X-ray crystal-structure anaiysis of r· 

indicates that, in the solid state, the central ring _takes up a boat fo:rm · 
with the benzene r:ings jnclined at · 46° to one another. W evidence (T. Toth. · 

-~ .and L.Klasine, Z .Naturforschung, ~, _ 1371 (1974) J favours this shape in solution. 

~ 

The disparate meta couplings involve dihedral angles frcm the riJ.1g plane. of 
al:x:>ut o0 and 24° respe:;ti vely. Constancy of shifts and line widths • for I and 
II over the range -50 to SOoC suggests that if there is any confonnational 
ITDbility [known to occur when the central ring is heavily substituted · 
(M.Nogradi, W.D.Ollis and I.O.Sutherland, Chem.Conm.,158 (1970)], it is fast in I. 

'The. H(2) multiplet in the readily assigned spectrum of I in CDC13 is markedly 
changed when · the ~ 1 and ti ? shifts are close, . as in CS? solution: this . appearance 
may be help.:faJ.l in aiding recognition of orthosubstitut.ion _in other ring systems. 

With apologies for the late submission of this contribution. 

J.A.G.Drake 

. H.2 

1

1 
I . 

! I 

I I 

Yours sincerely, 

I 
. I) ,, 
/I . 

\: . 

\I 
I 

·. . . · · !· · i 
JJU 1~L,J~ ---_-:-I -·1 j 'r-1 l l'"--__.J\....... ____ ,,,... 

-,.1. . 1-'• 
I 

7·0 

I d 
1: /l . 
H 
! I 

I 

H.Pakdel 



217-19 

Buenos Aires, September 13, 1976.-

l:\l\l/:~lli.\11 111: l!lt:\11> Al/:f:' 

f HUHll DE CIEitl\S L\Al'HS y' ~urn.HES 

· 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 minicomputer system specially designed for F.T. Spectroscopy and 

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

experience. 

To begin .with. I must warn that nobody in this lab 

has had previous experience wifh a minicomputer. 

'lie . 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. 

ho~e made probe we simulated a F •. I. D. signal and so learned to use 

the program. It works beautifully • 

. All people in · the. lab. are delighted with the Basic 

Language Inter'preter. Though with our machine (without disk!) we are 

rather limited and 12 K of memory is just _the ·"minimum minimorum", 

we find the language wounderful. It can be learned in a day and 

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

. in the NMR field. Incidentally: The instructions given to store on 

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

puncher. We found (after har.d work) a way to made these tapes and 

we would be glad to sent .the instructions to ;eventually interested 

· readers. 

C 

,--...._ 

L 
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f,Af.UTAD . DE CIE~C!AS EUl'TAS Y \UlRALES . - .. . 

. .The Spectra simulation program NMRCAL_ is also very 

nice. We have it modified· to allow us to simulate spectra of molecules 

oriented ·. in nematic sol vents. We just sent these modification · as a 

con"':J:>:i.bution to th~ Nfcolet Users Society Library, but interested 

people can ask U$ directly for a copy of the overlay tape. 

We heartily recommend eventual buyers to accquire 

a high speed paper tape reader, particularly for systems without disk. 

We founrl that we change programs · several times a day, and this fast 

loading feature is very much apreciated. 
. ' . 

Instruction manuals: some are very nice and clear, 

like the NMRCAL and the F. T. -74. The Basic .Manual is only fair and 

so is the Asse:mbler Language one~ 

Other acessories: the input system NIC-301 is O.K. 

We arieriot so happy with the NIC-293 Universal Controller. We would 

rather have a knobs-controlled than a soft-ware controlled timers 

system.. For one ·reason: we think it wotild be more ·. flexible. For 

another: . the Assembler Language is hard to master. The timers 
' ' ' 

are contrOlled with a special program which must be loaded each time 

the timers are · being ·adjusted since. they"forgetlf the instructions if 

they are switched-of overnight. · (They are not..:needed for routine 

F.T.S., only for T
1 

measurement.and other experiments) ~ 

Yours, sincerely; 

J. · Kowalewski 



211-21 I♦ National Research Council · Conseil national de recherches 
Canada Canada· 

· Division r,t '::ologil;al 
Sciences 

' ' 

· Division des sciences 
biologiques 

·Professor B. L. Shapiro, 
Dept. of Chemistry, 
Texas A and M ~University, 
College Station, 
Texas 77843, 
U. S. A. 

Dear Barry: 

File Reterence 

9 September 1976 

A Comprehensive Review of Deuterium NMR in 
Chemistry, Physics and Biology 

In collabdr~tion with Dr. H, H. Mantsc~ and 
Dr. H. Sait6 I have just (finally!) completed the above .. 
review. We have tried to include the entire. 2 H literature 
b u.t are s t il l concerned that' not hi n g has been 1 e ft . out' an d 
that the review be very up-to - date. Although the manuscript 
ha~ already been sent to Progre~s in Nuclea~ Magrietic Resonance 
Spectroscopy, we .are wi .lling to .include any reprints or · 
preprints that we jeceive by December l, 1976. Prepfints 
of the review are available on writing to me at the above 
address, and critical opinions \'!ill be gratefully received. 

With best personal regards. 

INSTITUT FDR ORGANISCHE CHEMIE · 

DER UNIVERSITAT KOLN 

Pro f . Dr. D.L. Sh apiro 
Dept. o f Chemistry 
Texa~ A+~ University 
Colle g e StHtion, T e x as 
U S A . 

lours sincerely, 

Ian C. P. Smith. 

s KOLN 41, Sep t. J. :; , :i 9 1 ( 
GREINSTRA SSE 4 

TELEFON : (0221) 4701 , 

DURCHWAHL: 470 "'.'..'Ll..0.?..: 

~ostd~ c t o ral I'o si tio n Availabl e 

A p os t doctorai p~s.i tio·n i s · availab l e immediat ly i n my .(srour , . 

The rese~rch p~ogr~m inv o l ves organ i c sj11the~is and n mr work on 

· ,.. f · tereste a· in , __ "irob1 ems o f' P. h y sic aJ. o rp.;anic c arb o n - 1> • . ;er son s in . · . 

chemist~y should write me soon. 

S i n c e r ely y ours, 

:.. 



THE BRUKER WH-90D SPECTROMETER SERIES 
Yesterday, today and tomorrow ... the most versatile 

and advanced high resolution MR sy tem 

New developments include: 

• Complete multinuclear facility 

Quadrature phase detection 

Option to accommodate 20 mm 
V. T. sample tubes 

Large variety of probe actions 

r'\. Simultaneous data collection 
and processing capability 

Full computer-controlled operation 

• New advanced data processor 

• Large interactive disc system 
'i 

MA Y PROBLEMS . ... one solution! 
THE B KER SX 

High Power Pulsed NMR Spectrometer with Continuous Frequency Variation, FT Capability 

Designed for: 

• T1-, T2-, Tp- NMR relaxation studies 
• High power double resonance, e.g. 

proton enhanced NM R 
• High resolution experiments in solids 

- "line narrowing" 

• Investigation of dynamic processes 
- lineshape analysis 

• Pure nuclear quadrupole resonance (NOR) 
• NM R in magnetically ordered materials 
• Multinuclear high resolution NM R in liquids 

Most popular magnet s integrat ed in SXP systems: 
15"-HR iron magnet (21kG): SXP 4-100 
Large bore HR supercon magnet (42kG): SXP 4-100/180 
High field HR supercon magnet (63 kG): SXP 4-100/270 

The SXP is an independent NM R instrument, but can be 
an extension of existing BRUKER HR spectrometers. 
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· UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN Urbana, Illinois 61801 

School ~f Chem£cal .Sciences 

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

September 14, 1976 

Low Temperature Studies on a JEOL NMR Spectrometer 

We have . found the 10 SI,. boil-off dewar to be insufficient 

217-24 

· for long term (greater than . ca. 6 hours) low temperature data 
accumulation on theJEOL FX-60 NMR Spectrometer~- As an alternative 
to the dewar .we are now using an exchange coil immersed in a 
cooling bath (se~ Pig 1). · 

N . SUPPLY 
. 2 . 

REGULATED N2 FLOW 

II (16 ;_ 18 L/MIN.) 

NM 54 71 

TEMPERAT_URE 

CONTROLLER 

. . 

- ~ 

n n n ----

8 TURNS OF 
COPPER TUBING 

LN 2 DEWAR 

AND BAJH 

12/5 ·SOCKET 

TO BARREL HEATER 

The existing variable temperature controller (NM 5471) is 
. retained for tempei;-ature regulation and . its flowmeter is used 

fOr exchange gas regulation. The regulated gas is then .passed 
through an 8 turn exchange coil immersed in a liquid _nitrogen 
bath. The cooled nitrogen is then passed into the barrel heater 
(at the back of the magnet) where the line i .s attached with a l 
12/5 socket. · · . · · · 

With a flow rate Of 16-18 51,/min we have made 16 hour runs at 
-95°C. A dry ice/acetone bath was £ound to be ootimum in the 
-30°¢ to ro~m temperature range. Proper adjust~ent of exchange 
gas flow was found to be important in alleviating large temperature 
fluctuations. 

Sincerely, 

17-7' /_ L.C tt:~ 
/,•; ,,._ ,(.,t:!-~ 

/.r .,r-
Stephen E. Ulrich 
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DEPARTMENT OF BIOCHEMISTRY . 

Professor Bernard L. Shapiro 
Department of Chemistry · 
Texas A & M University 
College Statum, Texas 77843 
U.S.A • . 

Dear Barry: 

"T Measurements at · 270 MHz'' 
2 

THE UNIVERSITY OF ALBERTA 
EDMONTON , CANADA T6G 2H7 

September 14, .1976 

We have recently been measuring some T2
1 s in high resolution 

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: 

and Fourier transformed the second hc).lf of the last echo. The enclosed 

figure shows T
1 

and T
2 

measured for 7rilM. L-Ala-L-Tyr. Grayson Sµ.yder helped 

me with • some of these measur~men.ts. · For the T2 measurement, the spectrum at each 

delay value represents 200 accumulations. One thirig to note in these spectra 

is that the apparent T
1
's are different for the ortho · and meta tyrosine · 

doublets but the T
2

1 s are equal as expected in the fast pulsing limit 

(here -r=.001). 

Yours sincerely 

Bri n D. Sykes . 
Ass Professor of Biochemistry. 

·. BDS/jr . 
Enclosure. 

C 
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Frequencv·.·synthesizE!rs· 
for NMR ..•. 

. . 

Frequency ·Range 
GR 1061: de to 160 MHz 
GR 1062: 0.01 to 500 MHz 

Fo~r reasons why Gen-Rad's 1061 and 
1062 models are -most often selected 

1. Best-Price/ . 
Performance 

'GR has the best combinatio~ of phase noise, switch- _ 
ing speed ~nd price you'll find anywhere. Another _- · 
plus - these important features: non~harmonic 
spurs >80 dB down, optional resolution to 0.1 Hz, 
A-M{ F-M, and P-M capabilities, built-in search sweep, 
programmable_ (BCD parallel) frequency control, 
plug-in modular construction, and a proven record . 

. ofhigh MTBF. 

2. Low Phase Noise 
- 1061: p·hase noise >70dB down (typicaliy 75 dB) 

1062: phase noise >60 dB down 

·3. Fast Speed 
1061: switching speed <50 µs (within 50 Hz) . 

- 1062:_ switching speed <50 µs (within 500 Hz) 

4. The GenRad 
Name 

Since 1915, GR has been known worldwide as the 
_ recognized leader in precise measurement and test 
equipment. Let this experience work for you in your 
NM R application with a .field-proven GR synthesizer. 

GenRad 
. . . . . : . . . . . 

300 BAl<ER AVENUE; CONCORD, MASSACHUSETTS 01742 • ATLANTA 404 3U•5380 • BOSTON 617 646-0550 • CHICAGO 312 m-OBOO -• DALLAS 214 234-3357 • DAYTON 513 294-1500 
LOS ANGELES 714 540-.9830 • NEW YORK (N.V.)' 212 964-2722, CN.J.l 201 791-8990 • SAN FRA_NCISCO 408985-0662 • WASHINGTON, DC 301 948-7071 • TORONTO 416 252-3395 • ZU,RICH (01) 55 24 20 
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UNIVERSITY, OF SOUTH CAROLINA 

DEPARTMENT OF CHEMISTR Y 
(803) 777-5263 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77.843 

COLUMBIA, 5, •C. 2920B 

September 10, 1976 

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

Dear Barry: 

I would like. to report so.me recent results from the nmr laboratory 
in South Carolina. Mr. Andy Byrd has completed final adjustments on a 
inultinuclear 18mm nmr probe for our XL-100. The design uses the cros.s­
coil configuration. and ''snap-in" inserts. The probe is capable of 
operating over the frequency range of 10 to 100 MHz. So.me signal to 
noise comparisons between the 18mm probe and a standard Varian 12mm 
system are made in Figure 1 for 19p and 3lp. The gain in S/N is 
qui.te impressive, . further the approximate sample volume needed for 
each sample was between 4 and 5 ml. A d~ta:i'.led account of the probe 
construction and other modification to our XL-100 will be i:;ent to the 
Journal of Magnetic Resonance. Preprints will be available. 

I 

On~ of the projects currently in progress at South Carolina is 
the application of multinuclear magnetic resonance techniques to 
metals of environmental stgnificance, e.g. 113cd, 207Pb, 119sn, etc. 
An example of some of the biological applications utilizing the. 18mm · 
probe in 113cd NMR~ done by Mr. Davi.cl Bailey, is shown in Figure 2. 
This is the 113cd nmr spectrum of the protein Concanavi.lin A. {)nder 
the condi.tions employed to achieve this spectrum, two octahedral 
binding si.tes 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 anq. · ability. 

Warmest regards, 

Pau lis 
Asso Professor 

PDE/pk 
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Figure l. 19F nmr spectra of triflu6~oacetic acid ( 20 mM in 19~) 
recorded in (A)~ 12 mm tube and (B) in an 18 mm tube using a 2000 Hz 
sweep wi.dth and 1P nmr spectra of 25 mM aqueous potassium phosphate 
recorded in (C) a 12 mm tube and (D) in an l8·mm tube using aa2500 Hz 
sweep width. All spectra were recorded following a .single 90~ pulse. 

~ 

L 

C 

~ 

L 
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Figure 2. the 113cd nmr spectrum of Concanavilin A recorded at a protein 
concentration of 5.6 mM after approximately lQ hrs of accumulation in an 
18 mm tube. 
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Diamond. Shamrock 

Dr. Rernard L. Shapiio 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843 

September 20, 1~76 

Detailed Inter~ction of A~ueous Salts with Random Coil 
Polypeptides 

Dear Professoi Shapiro: 

' . . l would 1 ike to initiate our subscript ion t .o :the TAMU 
Newiletter by describing some 13 c NMR· studies of the inter­
action of - salts with the .random coil polypeptide p~lyhydioxy­
~thylglutamine (PHEG) (I) being carried out in col~aboration 
with L. Mandelkern of Florida State University an~ 
W. L. Mattice of Louisiana State University. 

(I) 

·. ! 

' 

Certain ~las~es of salts disrupt the order~d !structures of 
proteins and polypeptides ·, but little is known concerning - the 
detail~d interactions involved. Circular dichroism (CD) has 
been tised with ;ome sticcess in t~is iegard, but littie inf~rm­
ation ~as forthcoming at the mole~ular level. 

In the tab le are the 1 3 C che.mical shift changes of the amide 
carboriyl carbons in PHEG; relatiie to no _added salt, for CaCl2 
and LiCl. Data for the conformationally rigid model cyclo(L- · 
alanirt~) 2 is also given. For CaCl2, rather large, though gradual~ 
changes are seen. This is in contr_ast to the CD results, where 
an abrupt . change is seen between 4 and 6M CaCl2·· It is of inter­
est _ that the ca+ 2 ion binds .more strongly to the ~ackbone peptide 
moieiy than to that of the side chain, a fact that may be of sig-
_nifican~e in protiin deriaturati~n by concentrated i solutions of 

. . 

Diamond Shar.nrock Corporation. T. R. EVANS RESEARCH CENTER 

P.O. Box34B . Painesville,Ohio44077; · 216/352-9311 

C 

C 



d~valent catioris. The observation of a substantial shift 
change in cy(Aia) 2 suggests that a good portiort of the changes 
in PHRG can be attributed to disturbance of the electronic 
dis~ribution of the electronic~lly labile amide moiet{es. Con­
formational changes it the backbone can not be ruled ciut, howsver. 

For LiCl, an entirely diffeient behav~~r is seen: Here, 
the backbone amide is not affected. The side-chain carbonyl 
resonance shifts opposit~ to that of CaCl2, a fa~t that's sur­
pri~ing in view of the similarities exhibited by ca+ 2 and Li+ 
in other types of experiments. One might spe~ulate that, while 
the ca+ 2 cation acts by binding directly t6 the polymer, Li+ 
acts by affecting the water ~tructure in the vicinity of the 
polypeptide. 

0.09 

0.18 

0 • .43 

0.85 

2.25 

4. 7 

6. 6 

[LiCl] 

0. 2 

1 

2 . 

5 

10. 

M~a.J¼~ 
Richard A. Komoroski 

Table I 

13 c Shift. Changes for the Carbonyl Carbons of 
PHEG . and Cyclo(L-ala) 2 with Added Salt . 

llC 0 sc(PHEG) 

-0. O·l 

0:03 

0.06 

0.11 

0.34 

0.60 

0.64 

0.00 

·..,.o. 08 

-0.16 

-0.38 

-0.73 

llC 0 bb(PHEG) 

0.00 

0.07 

0.18 

0.27 

0.61 

1. 39 . 

1. 7 6 

0.02 

0.00 

0.00 

0.02 

0.19 

llC 0 (cy[Ala] 2 ) 

0.03 

0.19 

0.54 

0.99 

-0.03 

-0.08 

-0.11 

-0.19 

-0.38 

Measured with respect to external dioxane. Estimated 
accuracy ~0.0~ ppm; Given as 8(in D20) - 8(in salt). 
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· .. Carr Laboratory, Department of Chemistry 

MOUNT HOLYOKE COLLEGE 

South Hadley; Massachusetts 01075 · 

· ·· TEdephone 413 538-2214 

Professor Barnard L. Shapiro 

··\\\· . -

20 September · l976 

·. · Department of . Chemist.ry '. 
Texas A&M .Universi~y _ 
College Station, TX 77843 

·Dear Barry, 
."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 Audio Engineering, 
114~ North Poinsettia Drive, Los· Angeles, CA 90046. 

This 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 light 
source while pulling on the tape. 

The reap.er· can be connected across a UART to load programs through a TTY 
port, or by an 8-bit parallel interface as i~ our • own system. · The . interface 
which we developed · is shown in the figure. ·u is specific for our Digilab 
NMR-3 FT system but you will note that it ·is quite basic including a network 
(,!il and gz) ·for decoding the device selection word and the remaining logic . 
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 co~p~ter are at the lef,t and bottom. The . 
terminals ~l and S2 refer to ligh1; emitting diodes contained on the unit which 
we µse 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 i2K extended BASIC , in 30 ~econds. In any event, the tape 
speeds which we have achieved by this m~nual mode of transport is a great im­
provement over the slow teletype reader. However, the best feature, in these 
timesof cost effective consciousness, is the price: $74 ~50 for a kit, $95.00 
assembled. . . 

Anyone desiring ~dditional information concerning our experience with 
this ."high speed" tapereader is welcome to contact us . 

Curt P •. Beeman : 
Postdoctoral Fellow · 

. Sincerely yours ., 

;i:Y~ 
Kenneth L. Williamson 
Professor -0f Chemistry 

C 

C 

C 
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UNIVERSITAT DES SAARLANDES 

Fachbereich 14 - Organische Chemje . 

Professor Dr. H~ - DUrr 

Professor Dr.- B~L~ -Shapiro 

Department : of - Chemistry 

Tex•s A&, ~ University 
Cdllege Station, 

Texas 7784_3 

U.S. A. 

Dear Professot Shapiro 
l. 

- 1 3 · . C-NMR-Studien an ·Bicyclen : 
'';' 

66 Saarbriicken, den 2 O • 9. 1 97 6 
Telefon: (0681 I 302.3409 

: ' 

. An deri Bicyciohex~nolen 1 - 4 und den Bicyclohexenonen 5 - 8 
sell ten mit . Hilfe der 13~-Ve;schieb_unge~ die LadungsUbertra: 
gung am Cyclopropanteil: von Bicyclen studiert warden. · 

H 

R 

HO 

4 

Daz~ wuiden folgende chemi~chen Vers6hiebungen ~TMS an einem 

Bruk~r ~X 90-Spe~tro~eter gemessen. 

-= 

C 

C 



(', 

Tab.1: Chemische Verschiebungen 0 [ in ppm'} der Kohlenstoff-

Signale in 1, 1, 3 und 4 . 

C-Atom 1 2 3 4 

C4 139,6 142,2 140,4 137,7 

C3 130, 3 134,7 1.30,9 130,9 

C2 77,0 78,3 78,0 78, 1 

cs 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 Grurid von relativen Intensitaten, der 

Aufspaltung in frequenzabhangigen Off-Resonance-Spektren und In­

krementberechnungen. Seim Bicyclo[3.1.0]hex-3-en-2-ol (1 bzw. !) 
seheri wir eine Inversion der chemischen Verschiebungen der Koh~ 

lenstoffe 1 und 5 anal □~ zu den chemischen Verschiebungen der 

Kohlenstoffe 3 und 4 an der Doppelbindung. Der induktive Abzug 

van Teilladungen durch die OH-Gruppe fUhrt zu einer Tieffeldver­

schiebung des Signals fUr den Kohlenstoff 5, die bei den substi­

tuierten Verbindungen 1 und 1 nicht so ausgepragt erscheint. Bei 

den Bicyclo[3.1. □ Jhex~3-en-2-onen 5 8 finden wir groGere Tief­

feldv~rschiebungen~ 

Tab. 2: Chemische Verschiebungen 0[in ppml der Kohlenstoff­

Signale in 5 8 

C-Atom 5 6 7 B 
-'-

C2 193,2 205,B 202,B 209,B 
C4 162,9 163,3 169,4 166,B 
C3 128,0 135,3 131 , 8 133,5 

. cs 40,0 49,3 45,0 47,0 
C6 35,2 46,2 40,2 41, 0 
C1 22,8 51, 6 46,5 48, □ . 

Am unsubstituisrte~ Bicyclo[3.1. □ ]hex-3-en-on 5 weisen die zur 

Carbonylgruppe G~standigen Kohlenstoffe 4 unci 5 bzw. 6 eine 

groGere Ti e ffel~verschieb~ng auf als die beiden a-standigen 

Knhlenstoffe j und 1. Dies kann durch ~nderung der Elektro­

nendichte erklart warden. Die Kohl enstoffe 2,3 und 4 sind durch 
ein ~-Elektron e ns~stem miteinander verbunden. 
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Dadurch kann das durch Elektronenzug d~s -Sauetstoffs hervorg~~ · 
' . 

rLlfene Ladung$defizit am Kohlenstoff 2 auf die Kohlenstoffe j 

und 4 Ubertraoen werden. ·Am · Cyclopropansystem mul3 eine ahnliche 
. •. -' . . ,. 

- . Ladungsverschieburig angeno~men · werden. Durch konjugat"ive lJsch-

. selwirkung wird jeweils am zur CarbonylgrLlppe a.-sta_ndigen · Koh­

, _le~stoff ein kleineres Ladungsdsfizit als am B-Kohlenstoff er-

z~ugt~ wodurch dia ~ignal~; der ~~Kohlenstoffa nitht so stark 

nach tieferem .Feld ver~chob~n warden wie dis .der B-Kohlenstoffe. 

Bei dem von Mamatyuk et al. 1 ) gemessenen Heiamethyl-bicy~lo[3.1. □ J­
hexenyl-katiori sind dieselbsn Effekte in ~och starkerem Umfa~g vor­

handen. Die aus den 13 C-NMR-:-Daten abgeleiteten Elektronendichten 

lieBen sich durch eine EHT~Rechn~n~ belsg~n. 

Tab. 3: Berechnete Elektronendi6ht~n Von 5 

C-Atom 

C1 

C2 

C3 

C4 

cs 
C6 

. . . . 

Elektronendi~hte a 

4,306 . 

2,710 

4,421 . 

3,917 

4,081 . 

4,139 

S{e belegt die hHheren Elektronendichten an den a-Kohlenstoffin 

. .. ! 

3 und 1 im· Vergleich zu d·en 13~Kohlehstoffen __ 4 · und 5 bzw. 6. Die • 

chemischen Verschiebungen · 513 - dsr Kohl~~stoffe des Cyclopropan­

systems lieBen sich mit der C EHT~Elekt~onendichte -~ korrelieren 

und ergab~n die Beziehung1 

(') 13 = -76,25 rr + 351_ , □ 6 
- C 

Mit - freundlichen GrUBen . 

, 

i~--, ... -_ ' ' 

C-_----. ':_ I ._- ·. -~--, : . . ' ~ 

J . ' . 
f . . . ;' 
j 

Prd4-essor Dr. H. DUrr Dipl.-Chemiker K.H. Albert 

1) V.I. ~am~tyLlk, . A~1. Rezvukhin, I.S. Isaev, V.I. Buraev und 

V.A. Koptyk, Zh. Org. Khim • .1.Q., 662 (1974). 

0 

0 

0 



Can you guess who's ahead 
in permanent-magnet NMR? 

Ahead in experience. We intro­
duced the first permanent-magnet 
NMR spectrometer in 1960. We give 
you 16 years of know-how along with 
tried and proven instruments. 

Ahead in barrel-type magnets. We 
were first with the barrel-type magnet, 
the kind now used in almost all other 
permanent-magnet spectrometers. 

Ahead in VTP. Some people think 
variable temperature probes can't be 
used in permanent-ma§net spectro­
meters. They certainly can. 
(Experts prefer the Joule-Thompson 
VTP which we developed.) 

Ahead in high resolution, low cost. 
We introduced the first high-resolution 
60 MHz NMR spectrometer back in 
1971. (Its updated version still costs 
under $14,000.) 

Ahead in high resolution, high field. 
We also introduced the first high­
resolution, high-field 90 MHz 
instrument in 1972. 

' Ahead in low-priced 13C. Last year, 
we were first with a low-cost pulsed 
Fourier transform permanent-magnet 
spectrometer. Priced under $35,000. 

Ahead in choices. We offer a 
choice of four permanent-magnet NM~ 
spectrometers ranging from low-.cost 
routine instruments to versatile 
90 MHz research instruments. 

~ Ahead in FT capabilities. You can 
get our high-performance instruments 
with the famous NicoletTT-7 Fourier 
transform system. 



Model R-32 
For years, this 90 M~ 

NMR instrumer .___, 
introduced in 1972, was the 

only high-field spectrometer 
with a permanent magnet. 

The R-32 performs 
sophisticated INDOR and 

variable temperature 
measurements. It combines 

pushbutton internal lock 
and double resonance 

capabilities of spin 
decoupling and tickling. It's 

available with pulsed ~ 
Fourier transform for several 
nuclei : an exceptional value 

if you need the sensitivity 
and spectral simplification 

of high-field NMR. 

_ Perkin-Elmer, of course. 
Bringing ·you all tlie benefi~ 

of permanent-magnet NMR 
in a choice of models. 

Model R-128 ., 
Here's the most stable 60 

MHz spectrometer available 
anywhere. Medium priced, • 

it delivers (apid sample 
throughput with a 

pushbutton internal lock 
system, advanced FFT 

capabilities, newest 
decoupling design, and 

10-speed flowchart 
recorder. Its variable 

temperature accessory-­
permits quick cooling o\..,), 

samples to -100°G without 
liquid nitrogen. 



.. 

• 

• 

ModelR-248 
A high-performance 60 MHz 
NMR at a low price, the 
R-24B featu res pushbutton 
controls for simplic ity and 
accuracy. An opt ional 
double resonance 
accessory provides spin 
decoupling and field 
locking. You'll get 25:1 S/N, 
0.5 Hz resolut ion and 
system stabil ity. Convenient, 
reliable and rugged enough 
for industrial and academic 
requirements, the R-24B 
offers low cost to put high 
resolution NMR with in your 
reach for the fi rst time. 

In price and capabilities, these Perkin-Elmer 
instruments put NMR spectroscopy within reach of 
any laboratory. What's more, their permanent­
magnet design brings extra advantages. 

They're much more stable than instruments 
equipped with electromagnets. They're easy to 

. install, without cooling water, pipes, or coils. They 
operate on only a few cents of electricity a day, 
saving thousands of dollars a year in operating 
expense. Andtheylastyearslongerthan 

Model R-26 
For Carbon-13 pulsed FT 
NMR, this is a simple, 
low-cost system for routine 
analyses. It's as easy to use 
as a proton spectrometer. 
Large separation of signals 
plus the great stabil ity of its 
permanent magnet/field 
frequency deuterium tock 
achieve high signal-to-no• 
with good resolution. 
Simple push button contrOII 
provide Fourier transform of 
stored data. 

electromagnetic types. 

• • 

Talk to your Perkin-Elmer representative. He'll 
help you select the one that fits your needs best. And 
you can count on thorough back-up and service 
based on 16 years of unmatched experience. Or write 
us directly. Instrument Division, Perkin-Elmer 
Corporation, Main Avenue, Norwalk, CT 06856 . 
Bodenseewerk Perkin-Elmer & Co. GmbH, D7770 
Ueberlingen, West Germany. Perkin-Elmer Limited, 
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Koninklijke /Shell-Laboratorium, Amsterdam 
~17-42 

~ 
Shell Reseiirch B.V. . 

EXPRESS DELIVERY · 
Professor B.L. Shapiro 
Texas . A&M University 
College of Science 
College Station 
Texas 77843 
USA 

KC 

. Dear Professor Shapiro., 

Amsterdam, September 24th, 1976 
Postadres: Postbus 3003 
Tel. via telefoniste (020) 20 911 l 
Tel. rechtstreeks (020) 

Hr/Mw 

Title: Measurement of 195Pt NMR parameters in Pt2c1
4 

(Pn-Bu
3
)
2 

Owing to the natural abundance of · the: 195Pt isotope of 33. 8%, 195Pt 
195pt coupling is present in Pt Cl (Pn-Bu) 

2 
which must therefore be 

considered as the following iso~opic mixt~e: 

I 
1, /Cl'-. / Cl 

Pt Pt 
Cy°" '- Cl ~ '- L 43.8% relative abundance 

II 
L .. ✓ Cl,.,__ 195 . / Cl 
)Pt, / · Pt'- + 

Cl Cl L 

L'-..195 /Cl'-.. /Cl 
. Pt Pt 

Cl/ \....Cl/ '--. L. 44,8% 

··n::t 
11. 4% 

. The trans configuration qf this material has been confirmed from 
. X-,ray 9rystallography. 1 J . . . 

Component I contains no 195Pt and thereforegives no signal. Components 
II and III give rise . to different spectra since in III there is 195Pt -

· 195Pt coupling. The observed, proton-noise decoupled spectrum is shown 
in fig. 1d ahd may be compared with the simulated spectrum in fig 1c. 
The simulated total spectrum is a composite of the simulated spectra 
for the components II and III after applying the app:ropriate factors 
for the isotope distributions and neglecting the relatively small 
shift difference between Pt - 195 Pt and 195Pt - 195 Pt. 
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~klijke/Shell~LaboratOlium, Amsterdam. : ; _ ·· -• 

d.d. 

The · paramete:i:;-s used to obtain the simulated spectra are as follows·; · 

· these are compared with values obtained from 31p NMR·.2) 
• •• 1 . 

· ..... 

1J (195pt_31P) 3 J (195Pt-31P) 2_J ( 195Pt-195p~-) -43 C31p_31i>) . 

195pt NMR • 3820 _Hz - 23.0 195 2.7 

31P NMR 3822 23.5 199 2.8 

The 195Pt chemical shift was 3461 ppm upfield to H
2
Ptc16. 

Yours 

-.~ ... ,,. ·· ,_ -~v5 
c:;.,---d - {__,,.- · ·· < 

C.M. van :Oon?eri, C. Maste.rs and ·A.D.H~ Clague) 

References.: 

1) M. Black, R.H.B. Mais and P.G. Owston·, Acta Cryst.; 196§, ~' 1760 

2) A.A. Kiffen, C. Mast~rsand J.P. Visser,_ J.C.S. Dalton 1975, 1311 

.Enciosure: 1 • 

. ~ 

L, 

::-

~ 

L 
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GORLAEUS LABORATORIA DER RIJKSUNIVERSiTEIT TE LEIDEN 

SUB-FACUL TEIT - SCHEIKUNDE · 

Wassenaarseweg 76 

· Postb.us 75 

Teletoon 48333 

toest~I: 
LEIDEN,21 september i 976 

AfdeUng: Bio:--organic chemisfry · 

Onderwerp: 

Professor B.L. SHAPIRO, 
Department of Chemistry 

References: 

Dear Professor Shapiro: 

Texas A and M University 
College Station, 

TEXAS 77843 

u. s .A.. 

-Modification of the JEOL - DP-'- l pulse progrannner, 

To increase the resolution of the digital setting of the delay time. 

Elimination of the residual HD0.,;.peak in 'H--FT:..NMR by the so-called 
WEFT-pulssequence is essential in the study of bio-organic molecules (1,2) 
especially when some re~onances are hidden by this signal. · 

· As we started using this method ·we soon discovered that :the two digit se­
iection of . the. interval time of .the bP-1 pulsprograminer of our JE0L PS_-100 
system seriously limited the complete eiiminad.on of the water peak when 

. the interval time Twas longer than one second. 
Krugh and Schaefer (2) have described . a pulse adding circuit toovercome 
(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-I pulsprogrannner, so we tackled .this 
proolem from another point of view. · 
The solution we_ came up with _ is shown on the accompanying circuit diagram. 
The )C-4 (SN 7400) is ·removed from the print PCB-2 of the pulsprogrannner 
and replaced by the additional circuit shown •. 
The additional thumbwheel switch .can be purchased from the local JE0L-offi­

. ·. ce and replaces the "fixed zero", which is normally :the last digit of the 
delay time setting. . 

Yours sincerely, 

K. Takahashi C. Erkelens 

· c.A~G. Haasnoot 
.1~ /4#~/~~--I~ 

/ · J. Lugtenburg .-

l) F~W. Benz, J.Feeney and G.C.K. Roberts-J.Magn.Res. 8, 114 (1972) 
2) T~R~ Krugh and W~C". Schaefer-J.Magn.Res • .!.2_, 99 (1975) 
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LABORATORIUM 
voor 

ORGANISCHE CHEMIE 

8-9000 GENT, $gp_t::e.rrii:,_~r .. 2~ .. , .. J.9.7.(i __ _ 
KRIJG.SLAAN 271 · S 4 . 

( Beig ie - Europa) 

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

Dear Barry, 
I We looked to the H-NMR spectra of NONACTIN CV and some of its cation-

complexes, and the preliminary results (confirmed by SIMEQ 16/II simulations) 
disclose that in the KSCN-complex the tetr.ahydrofurane possesses a unique con­
formation, ~-.£· the zT-form (or south-form, IV) with the most branched substi­
tuent c 2 in pseudo--'equatoria:l position. • Only for this S-form we may have very 
small v_alues of 3J(3t,4c) tvJ 3J(4c,5) ~ 1 Hz and such large values for 3J(3c:,4t) 
~ 12.0 Hz, and alsq expected is 3J(2,3c) > 3J(2,3t). This conformation is not 
too far removed from the 3E form -observed in the solid state for the free an­
tib~otic, but is at variance with the 5E form f~~nd for the so

1
lid K±complex (2). 

Not1.c.able are the very_ large values of 3J(2,3c) Land 3J(3c,4tn, somewhat unex- . 
pectedly large ror a five membered ring where the maximal puckering would be 
40-45 ° ( around C3-C4). . . 

It is however interesting to note that the· preferred form is identical to · 
the one encountered in a large numbe~ of f.uranoses 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 ; 3J(2,6), L;3J(5,8) and L;3J(8,9)) . . As found ea rlier, 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. 

Yours truly, .· 

(1) M_. Dobler, J.D. Dunitz .and B.T. Kilbourn; ·Helv.Chim.Acta 52, 2573 (1969); 
M. Dobler; · id. 55, 1371 (1972); Y. · Haka, T. Sakamaki and Nawata; Chem. 
Letters (Japan)l225 (1972); cf. for other nae.tins: Y. ' Nawata · and K. Ando; 
Acta Cryst. B27, 1680 (1971). . 

(2) C.Altona and Sundaralingham; J.Am.Chem.Soc. 22_~ 2333 (1973), arid C. Al­
tona·; private communication .. 

(3) J.H. Prestegard and S.I. ·chan; J.Am.Chem.Soc, ~. 4440 (1970); cf. ibid., 
. Biochemistry ~. 3921 (1969). 
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DEPARTMENT OF CHEMISTRY 

Prof. B.L. Shapiro 
· · Department of Chemistry. 

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

. THE UNIVERSITY OF ALBERTA 
EDMONTON, CANADA . 

T6G 2G2 

September 27, 1976 

Title: Homemade 13c micro insert for HFX-90 1 s 

Dear Barry: 
. * ! · realize that this contribution to the Newsletter is a bit early, but I 

felt •that some df your readers who own HFX-90's (or similar systems) might be 
interested ih a micro insert for 13 C that we built here in Alberta. HFX-90 
owners know that changing from ·nucleus to nucle~s requires switching gliss 
dewared inserts in the probe body. We had a broken 10 mm 13C/ 2 D lock insert 
in the .lab and decided ·to try to bui 1 d a mi crb insert with the remaining pieces 

. after seeing many 5 mg cholesterol 13 C spectra. · 

The epoxy holding the dewar to the Teflon spacers was loosened by soaking ~ 
the insert overnight in toluene. Our machine shop made Teflon spacers to accom- . L 
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 (O.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 µH 
and a self resonate frequency of 81 MHz; these values closely match those of the 
ori gi na l 10 mm coil. 

With this config~ration we obtained the 13 C spect~um of 5 mg of cholestefol 
shown in Fig. l in a 1; 7 mm (0.D.) meltin·g point capillary. The lock level 
from neat acetone-d 6 is about a factor of two lower on the micro insert Vs. the 
10 mm tube/10 mm insert. Spinning was accomplished via a windmill mechanism. 
Further det~ils will be ~ent to those ~ho _are interested. 

Tom Nakashima 

TN/ls 

* ..-.,, 
There is no such thing as an early News letter contribution, although there are L 

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

. · number~ and irrrplies no ma.ximum number or minimum interval. 

B. L. Shapiro 
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GORLAEUS LABORATO.RIA DER RIJKSUNI\/ERSITEIT TE LEIDEN 

sus~F ACUL TEIT - SCHEIKUNDE 

Wassenaarseweg 76 
Postbus 75 

Telefoon 48333 
foestel.:. 

Afdellng: Theor, Drg. Chem, 

Onderwerp: 

Dr, J,A, -den Hollander 

LEIDEN, 29 September 1976 

Professor B.L. Shapiro 

Dept. of Chemistry 

Texas A&M University 

College Station, Texas 77843 

litle: Rate Constants from CIDNP Enhancement factors 

D~ar Professor Shapiro: 

,During UV iriadiation of a solution of benzophenone and isopropanol (0,1 M) 

in .hexadeuterobenzene ' CIDNP is observed for the parent compounds benzophenone 

(enhanced absorption) and . isopropanol ( CH
3 

enhanced absorption and DH and CH 

emission) ~nd for the products acetone (emission) and benzopinacol (emission 

for the aromatic region and DH), The polarizatirins observed for isoprop~nol 

and acetone are interpreted straightforwardly by th8 well known hydrogen 

abstraction of triplet benzophenone fro~ is6propanbl - (Scheme) 

+ Me
2

CHDH ~ Me
2

CDH + Ph
2

CDH ~ Me
2

CHDH . brn 
+ 

SCHEME 

Ph
2

CDH 

Ph
2

CDH 
I 

Ph
2

CDH · 

+ 

The .p6larizations observed for isopropanol cind benzophenone ~~monstrate that 

the dimethylketyl and . the dipheriylketyl radicals can regenerate the parent 

compounds, a reaction step not found before. 

CIDNP is a useful tool t6 obtain information ~bouf the hydrogen transfer 

reaction of · the dimethylketyl radical to benzophenone. The enhancement factor 

6bserved for acetone is dependent on the lifetime of the dimethylketyl/diphenyl-
. . 

ketyl radidal pair, which is limited by this hydrogen transfer reaction. The 

C 

C 
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dimethylketyl radi~al disapp~ars with the pseudo first order .rate · k d~t~rmined 

by the benzophenone concentration ls] and the sec6nd order rate cohstant 

k · of the transfer reactibh 
t 

k kt [BJ 

_Fora given nuclear . state In> the iecombination prbbability for a tripl~t radical 

pair is given by1 

2 
4a ·+ k 

n 
rn 

a is the singlet triplet mixing coefficient, m ~ 1 □~ 6 s½ and . A the pro­
n 

bability of recombination during a singlet collision of the iadical pair. The 

probability of formation of the escape product acetone .is now given by D = 1 
n 

We meaiured the enhancement factor ~or acetone during the irradiation a~ a 

function of the benzophenone concentration. This is most easil'y done by measuring 

the NMR intensity for acetone during (I) and after (~
0

) a total irradiation time 

t'. Th~ enhancement factor i~ then given by 2 

- I t I 

V = -­
. IDT 1 

in which T
1 

is the spin lattice relaxation time for ·acetone durin~ the irradia~ 

tion. Intensities during irradiation were corrected for product formation 

The theoretical curve for the enhanc~ment factor as given by the formul~e 

was fitted to the experimental points by a leait squares procedure (Figuie), 

yielding values for the rate constant kt an_d the scaling factor Am . Using 

isopro~anol-OH we found for the hydrogentransfer reaction a r~te constant of 
. 8 -1 -1 8 

2.8 ( ±0.4) x 10 . ti sec • . for isopropanol-00 1.5 ( ±0.3) x 10 · (deuterium 

transfer reaction). 

Yours Sincerely; 

(Dr. J.A. den Hollander) 

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

2; M; Lehnig, and H. Fischer, z. Naturforsc-h •• 25a, 1963 (1970) 
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·. BAYLOR COLLEGE OF MEDICINE 
TEXAS MEDICAL CENTER 

HOUSTON, TEXAS '77025 

Professor Bernard Shapiro 
Department of Chemistry 
Texas A&M University 

September 30, 1976 

College Station; · Texas 77843 

Title: Temperature Effects on Dextran 13c NMR 

De_ar Professor Shapiro: 

During a structural study of dextrans, it was noticed that few spectros­
copists have considered the effect of temperature on carbohydrate 13c . 
spectra. in some instances, the ·temperature of the samples was not re­
ported. · High resolution spectra of large carbohydrates may b'e facili-

. tated by heating . . This ameliorates problems with ·solubility and viscosi­
ty. giving good spectra in a short time: There is a temperature depen­
dence (in addition to that caused by change in bulk susceptibility) of · 
the chemical shift that is -influenced by structure. It i$ confusing when 
researchers report monomer spectra at ambient temperature for comparison 
with polymer spectra at high temperature. 

27° 90° 

The spectra reproduced here are of B-: 1355..:s, a highly purified, branched 
d_extran. Clearly, the high temperature spectrum shows inore resolution, 
the improvement in resolution being greatest for the more branched poly­
mer~. Also note the change in relative intensities . . A diff~rential 

· shift of more than one p.p.m. is observed and carbon-6 ("'60 p.p.m.) dem­
onstrates the greatest shift, about twice the average. 

Roger D. Knapp, Ph.D. 
Instructor in Experimental Medicine 

. . 

. RDK/dm 

C 

C 



NATO ADVANCED STUDY INSTITUTE 

ON 

"CHEMICALLY INDUCED MAGNETIC POLARIZATION" 

A NATO Advanced Study Institute on this subject 

will be held at "SOGESTA", Urbino; Italy, 

April 17-30; 1977> The scientific programme . 

includes l~ctures by 

F.J. Adrian, P.W. Atkins, G.L. Closs, 

R.W. Fessenden, H. Fischer, ,J.H. Freed, 

R, • . Kaptein, R.G. Lawler, K.A. ·McLauchlan, 

L.T. Muus, and J. Boiden Pedersen. 

The School is open to Research Scientists and 
. . 

. . 

· Graduate Students interested in the field. 

For application blank and further information 

please contact 

Professor L.T. Muus 

Chemistry Institute 

140 Langelandsgade 

DK-8000 Aarhus C, Denmark~ 

. Deadline for applications 1.s January 20, 1977. 
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· PHARMACEUTICAL 
RESEARCH & DEVELOPMENT · 

·SANDOZ, INC. 

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

Sir: 

EAST HANOVER, N. J . 07936 

TELEPHONES 
201 - 386 -1000 . 
212 - 349 - 1212 

TWX: 710 c 986 - 8208 
TELEX: 13 - 8352. 

· August 18, 19 76 

Nuclear Magnetic Resonance Spectrometer Probe ProteGtion 

The high RF power fed into nmr probe transmitter coils, typically for 
proton broad band decoupling in e.g. 13c observe operation, necessitates 
cooling of the probe~ Interruption of this .·cooling may cause heat damage 

·to the probe, · and examples are known to nmr users. 

C 

A scheme was devised which would prevent such damage. It was imple­
mented on an XL-10.0 (Varian) spectrometer, but is also applicable to other 
spectrometers. Simply, it switches over high pwer decoupling to •low power 
9ecouplirig whenever the cooling gas line pressure, upstream of the probe, 1~ 

fal;Ls below. an adjustable threshold or exceeds another adjustable limit. \,___, 

O~r implementation utilizes a double pressure switch of the same type1 

which is used inside the temperature controller module of the XL. The 
latter wa' s not shared for the two purposes ·for · fear of signal interferences. 
The unit was conveniently mounted on the back of the console, at the decoup­
-ler module, and short connections were made i:n:to the · upper portion. of the 
decoupler, details of which ·appear on . the . attached diagram. 

The protection device has been successfully tested and is in const~nt 
-use. ·It will protect the probe . in the following situations: unintentional 
turning on of high power decoupling (will not go on), accidental disconnec­
tion (e.g. ~slipping off") of cooling gas line upstream or downstream of 
pressure switch (pressure drop), pinching of gas line upstream (drop) or 
downs tiream .(increase) of switch, obstruction of the e x it passage, and of 
course\. reduced cooling gas supply ~ · · 

\ .· The fact that changing to low power rather than to no dGcOupling occurs 
by t h_e switchover, helps to salvage some of the results of experiments -- a 
valuable, · asset i .n lon9' overnight or weekend runs. 

.SB/ JHE: rck 
attach. 

Cordially, 

... ·-~-~ 7.w• ·' -'-~--~--/~5 ft. .l •h .-•...._-

. S. Barcza 
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f'· References: 

1. Varian part no. 71-619-900 "Barksdale Switch" -Model D2S"'."A3-Q25. 

2. Utilizing Varian Schematic No. 87-.126-859 Rev. '.F970 Sheet No. 1. 

Acknowledgement: 

The authors wish to thank Mr. Charles S •· Peters · for helpful technical 
advice, Mr. James A. Crawford for approving th.e warranty-compatibility 
of the modification, and Mrs. Alicia D. Kahle for independent testings. 

CIRCUIT MODIFICATION2 

Low Level - High Level Gas Pressure Protection 

(Blk) 

I 

NOTE: 

Utilized 
sheilded . 
co-ax cable · 
to minimize 
noise injection 

Switch shown under · conditions: 

CR708 

P702-V 

on 
S705 

Low pressure < N2 Pressure · <High Pressure 

CR707 

E734 
&K701 
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----'-----------'--------------'----

September 21, 1976 

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

Dear Barry: 

. [>EPARTMENT OF CHEMISTRY, B-014 
LAJOLLA; CALIFORNIA 92093 

A UBIQUITOUS IMPURITY IN OUR 14N nmr SPECTRA 

We were recently disturbed to find . some of our 14N rimr samples contaminated 
with a rather ubiquitous impurity. As part of· a study on theinotion of 
linear molecules in hydrocarbon solvents, we inade up solutions of dicyano­
acetylene in n-:-hexane. As these sarripleswere made inore dilute and more 

.••,, signal averaging was required, a narrow shot1lder appeared on the nitrile 
14N peak . . Since this sample was not degassed and was handled so much, 
it seemed p6ssibl~ ,' that the dicyanoacetylene · (not the most stable molecule) 

· had decomposed. · A fresh dilute sample was prepared and the resulting 
spectra found to still contain this impurity; furthermore, even pure 
n-hexane gave a sharp line at this frequency! There seemed to .be only 
one (to us · surprising) explanation; and bubbling argon thru this Ii-hexane 
sample confirmed that it Wp.S dissolved _atmospheric nitrogen that . was · 
the culprit. Shown below is a room temperature spectrum of n-hexane 
saturated with N2 gas. 

Spectrometer Frequency= 4.340MHz 

Sweep Width= 10 KHz 

·Numb~r of Scans = 16,000 

- 23 Hz 

J 
f' ,, ,,. 

• I 

C 

C. 

----"" 
L 



Professor .B. L. Shapiro 
· September 21, · 1976 

Incidentally, it appears that the reorientation of these small linear 
molecules does not . fit conventional descriptions of molecular motion in 
terms of a white distribution of spectral densities. 

Our pulse spectrom~ter has undergone some improvements lately. With the 
ADC in our Nicolet 293 box, some addition to .the Nicolet NTCFT software, 

. and a very inexpensive temperature sen-sing system we now get a printed 
. listing of sample temperatures during the course o·f an experiment. A 
software controlled temperature regulation system, based on our ancient 

-Varian V-4340 Heater Control, has been successfully bench tested and· will 
be installed shortly. Anyone .interested in the details· of NTCFT and NIC 293 
modification is welcome· to write us .. 

Best Regards, 

Nikolaus M. Szeverenyi Regitze R. Vold Robert R. Vold 

mb 

Position available: Organic NMR 

. 217-58 

· · . of NMR service lab within medicinal chemistry~ spectral 
Supervision . · . .. • t t operation (T-60 

(esp. 13c) interpretation, problem-solving, ins rumen ubordinates. 
EM-- 360 XL-lOOFT). Interfacing with requestors, co-workers~ s . . d 

' mmand of or anic chemistry as well as. NMR experience r~qui:e · 
~~~~il!1thc~adgets desi~able~ Physical and mathematical-computer inclin-
ation helpful. 

· ,,., s · B za 4 o 3/3., . Sandoz, . Inc. , Rt. 10, East Hanover, Send . resume to . . arc , . 
NJ, 07936 
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· THE INSTITUTE _FOR CANCER RESEARCH 
7701 BURHOLME AVENUE 

FOX CHASE• P _HILADELPlilA, PENNSYLVANIA 10111 

-: 215 :FIDELITY 2-lOOO·CADLE ADDRESS: CANSEAn:CH 

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

Dear Bar:ry: · 

· October 1, 1976 

NOTICE OF POSITION AVAILABLE 

A long term position, that of Research Associate or Senior Research 
Associate in the ·. field . of magnetic resonance fustrumentation exists in 

. our research groµp. The r~quirements are a B.S. degree in electrical 
. engineering or its equivalent;· and experience with pulsed NMR 
instrume.ntation · and associated computers. The work involves the 

. development, modification, maintenance, and repair of pulsed NMR and 
EPR instruments for biophysical research, and to attend and 
participate in meet:ings in these fields. 

Advanced degrees; as well as an interest in biochemistry, 
biophys_ics or chemical physics are desirable but not essential. 
Candidates should send their curriculum vitae to us at the above 

-address. 

The Institute for Cancer Research is an equal employment 
opportunity/affirmative action employer. 

· Sincerely yours, 

at 711ldcrzt1N 
Albert S. Mildvan 

. ASM/FKG/ sin 

C 

C 



New 18-mm Probe for the XL-100 

13CSpectra 
10 Times Faster 
Now Varian XL-100 users can run natural abundance 13C spectra at millimolar concentrations. 
Varian's new V-4418 Variable-Temperature Probe accommodates 18-millimeter sample tubes and 
boosts sensitivity to over three times that of the standard 12-mm probe. Compare the two spectra 
of 10 mM sucrose-clearly this new probe could extend the application of 13C NMR to entirely 
new areas of chemical research. 

The V-4418 is Varian's latest offering to the scientist who needs 13C spectra of samples of limited 
solubility or limited molarity; or who studies certain equilibria and requires low concentration ; or who 
works with relaxation properties that are best studied at low concentration. The V-4418 lets him use 
samples less concentrated by a factor of 3, or reduces the time required for an experiment 
by a factor of 10-with results second to none. 

Not only is the absolute sensitivity of the V-4418 Probe outstanding, it also offers excellent 
sensitivity per milliliter of solution, an important asset it you study scarce or expensive (most often 
both) macromolecules. The Probe develops its full sensitivity potential with 6 milliliters, a volume 
only three times that requi-red with the standard 12-mm probe! 

And that's not all. When the V-4418 Probe is 
used together with the recently introduced 
single-sideband tilter, overall sensitivity · (:;. 
of the XL-100 increases by a factor of 5. J~ 
Or, in terms of time savings, these com- -- -- · 
bined capabilities reduce a formerly 24-
hour experiment to a routine 1-hour run. 

, ....,.,. = 
1H , 100.IIIHI O 1H - 1S.4WH1 0 
1'f - tU WH1 0 '"r • 94.tMHr □ 
1lp . 4(1.51,1HJ O ltl-100.IWHI 0 
1"C - 2S.211HI O INT □ 000 

---□ CW □ PULSEO □ 

IIJU'U IOmN Sucrou 

SOLvtHT~TOIP RMB:t 
TUI£ 0.D~ SP'IN AA,ft..Q__IPII 

RFFIElD..1'Q__dll 

onblVl cw□ FTBJ lf□ Kf@ 
Of"fSCT .3120/ 1 

SWW'/VfCTIW. WI~~• 
SWl:U/NX1JlsmoHTIM~MC 
Rf"f1[1.D/1'\.UEWID~.sa.t,MC: 

PIJUE Dll,AT____Q_- Sl'a:TR. AM~ 
TIW(COflST~Nf -0;3 IK' 

MT-'POl~FtLTtR_-_,. 
NO. SCANSl'fRAHSIENTS,_•-os~•--

DICCIUPU 
I 

GATED 0~ 

Nucuus-2i..__c.YROCOOE ~ 
O,r$~H1 RF POW[R_,m 
NOISE B.UIDWIIITH {901(. SOI.JRR[ WAlfw, 

::=r~·i~ •• -,.-~"'~.~, .. _,,.,m 
~TTT.,.,..,..,.,..,...,...,.,.-,-,-,..,..,...,-,-,-,..,..,...,..,...,...,..,...,...,..,...,...,..,...,...,,..,.,,-,....-r,....-r,~;....,...~~~~~~~~~~~~~~~~- ~S.:,I~ @Yllrtan 

Compare these two broadband proton-decoupled carbon spectra of 10 mM sucrose in 0 20 , 
one using an 18-mm sample, the other the standard 12-mm sample! Data were accumulated 

tor 4096 transients, with a one -second acquisition time and a 90° pulse. 

For further information contact your 
local Varian representative or write to: 

Varian Instruments, 611 Hansen Way, 
Box D-070, Palo Alto, CA 94303. 

@ 
varian 

Sample tube 
shown actual size. 



The Record Proves 

Low Cost - Routine 13C System 
The FX60 features: 
■ 13C/1H Dual Frequency 10, 5, 2mm V.T. Probes 
■ (LPCS) Light Pen Control System 
• Built-in Proton-HOMO/HETERO decoupler 
■ RF crystal filter detection system 
■ 12 bit AD/DA for increased dynamic range 
■ INTERNAL and EXTERNAL locking modes 
■ 8, 16 and 32K word data collection 
■ Built-in Read/Write Cassette System 
■ 19F, 31 P, 15N extensions are available 

I 
I 

f.:.:=~~~•~n1 I ) ,-
1 

cJEDL 
Analytical Instruments, Inc. 

235 Birchwood Ave., Cranford, NJ 07016 

201-272-8820 
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. . . For ,lh-ose.·:who 
expect more in 

FTNMR 
Spectrometers 

... it's JEOL 

\Comprehensive 60 and 100 MHz Systems 
The FX60Q & FX100 features: 
■ (DOD) DIGITAL Quadrature Detection System 
■ Dual Frequency variable temperature probes 
■ 4-channel DIGITAL phase shifters (DPS) 
■ Comprehensive auto-stacking system 
■ Computer based pulse programmer 
■ CPU Expandable to 65K words (MOS) 
■ 2-channel 12 bit AD/DA 
■ T1p/spin locking system 
■ Disc storage systems 
■ Multi-Frequency HOMO/HETERO decoupling capabilities 
■ Multi-Frequency observation 

For detailed brochure, demonstration or information, phone or write .. . 




