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WILMAD NMR CHART PAPER 
TO MATCH THE EXCELLENCE OF 
WILMAD NMR SAMPLE TUBES . 

A,s the world's premier manufacturer 
of NMR sample tubes, we have always 
recognized the need for maximum accu
racy in products to be used in the spectro-

. scopic aftermarket. NMR chart paper is no 
exception. 

We have learned that the most positive 
approach to the task of ensuring top qual
ity in the chart paper we offer is to exert a 
full measure of control over its manufac
ture. Accordingly, we have "engineered" 
our new chart paper line here at our plant 
and have it printed to our own specifi
cations. 

We selected the finest paper stock 
available . .. the grids were accurately 
scribed under the control of a computer. .. 
the negatives were made to an exacting 
set of specifications . .. ink color was 
chosen for maximum vis ibility . .. and the 
printing and trimming are completed with 
maximum attention to accuracy. 

Next time you order NMR chart paper, 
be sure you specify Wilmad. If you would 
like to see a sample, a note will bring it to 
you by return mail. 

WILMAD GLASS COMPANY, INC. 

World Standard in Ultra Precision Glass 
Route 4(;> & Oak Road • Buena, N .J. 08310, U.S.A. 

(609) 697-3000 • TWX 510 - 687-8911· 

--------\ ___, .. 
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For those 
who expect 

■ 

more 1n 
FTNMR 

Spectrometers 
... it's J-EOL 

Low Cost- Routine ' 3 C System 
The FX60 features: 

■ 1 3C/ 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 
■ 1•F, 3 'P, 15N extensions are available 

For FREE technical 
brochures, phone or write: 

dEOL 
Analytical Instruments, Inc. 

235 Birchwood Ave., Cranford, NJ 07016 
201-272-8820 
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National Research Council Conseil national de recherches 
Canada Canada 

Division of Biological Division des sciences 
Sciences biologiques 

/, . 
Professor B. L. Shapiro, 
De~t. of Chemistry, 
Te~as A & M University, 

I • College Station, Texas 77843, 
U. S. A. 

File Reference 

9 August 1977 

Title: THE GWS-15: MAJOR MODIFICATIONS OF 
AN XL-100 TO FACILITATE THE OBSERVATION OF 
NUCLEI WITH SHORT T 2 'S AND LARGE SPECTRAL WIDTHS 

De[ar Barry : 

I _Over the past five years we have been studying model 
and biological membranes by 2 H NMR (1). Our big problems have 
b ~en spectral width and sensitivity. We finally culmin~ted 
our evolving modifications by a complete refit which is just about 
td come on the air. Were it not for the urgent ring of your 
p i nk letter we would have been able to report performance 
specifications. Oh well, next time! We are working on 
d6cumentation of the modifications so that eventually a 
u$eful detailed description will be available for those 
irtterested. As the bulk of the design and construction was 
done by . Dr. Gerald w. Stockton, we have renamed the instrument 
GWS-15. . 

I 
j A Fluke synthesizer model 6160B provides a stable 

s0urce of RF from 1-150 MHz, and in combination with center 
b~nd pulsed lo~k allows a wide choice of offset. A GWS
d~signed pulse programmer has four possible consecutive 
phlses whose phase can differ by O, 90, 180, or ~70°. Pulse 
widths and intervals are independently controllable to an 
abcuracy 6f 10- 9 seconds. 

f .. At present ~e are still using the 4412 probe, but a 
single coil probe for 18 mm samples is under construction. The 
NMR signal is amplified by a wide band receiver of GWS design 
w~th a rapid ringdown and a series of filters up to 900 KHz, 
then split and fed to two phase detectors operating in 

I . 
quadrature. The outputs of the phase detectors are then 
f~d to a Nicolet 1090 AR dual channel digital oscilloscope 
w~ith a data acquisition rate of up to 2 MHz. The quadrature 
a la ta are then read into and processed by the 620L computer. 
Tl~ gain a closer look at the : earliei part of the FID, which 
is usually difficult due to system ringdown, we use the 

I. 
1: 

~ 
I 
' 
I 
I 

Ottawa, Canac\a 
K1A 0R6 

L -



Professor B. L. Shapiro 9 August 1977 

quadrupole echo technique (90°-T-90°-T-Echo) reported by Davis 
,~ et al ( 2) . x Y 

These modifications open a whole new perspective for 
the study of liquid crystals and membranes. Experiments which 
took too much signal accumulation to be viable are now possible 
and the previously "invisible" spectra of gel state lipid 
have been seen using the techniques described above (3). 

Yours sincerely, 

Ian C. P. Smith Leo Turner Gerald W. Stockton* 

1. I.C.P. Smith, G.W. Stockton, A.P. Tulloch, C.F. Polnaszek, 
and K.G. Johnson, J. Colloid and Interface Science~, 
439 (1977). 

2. J.H. Davis, K.R. Jeffrey, M. Bloom, M.I. Valic, and 
T.P. Higgs, Chem. Phys. Letters Q, 390 (1976). 

3. G.W. Stockton, K.G. Johnson, K.W. Butler, A.P. Tulloch, 
Y. Boulanger, I.C.P. Smith, J.H. Davis, and M. Bloom, 
Nature (in press). 

*Present address: American Cyanamid, P.O. Box 400, Princeton, 
New Jersey 08540, U. S. A. 
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McMASTER UNIVERSITY 
Department of Chemistry 

1280 Main Street West, Hamilton, Ontario, L85 4M1 
Telephone: 525-9140 

Dr. I Bernard L. Shapiro 
Dep

1
artment of Chemistry 

Tex,as A & M University 
Col nege Station, Texas 77843 

I 

U.S.A. 

oe J Barry: 

August 9, 1977 

We have recently been studying the C-13 spectra of anti-4,4, 
9, 1!7-tetramethyl-2,6-dithia[7,l]paracyclophane(I) and its atrop
iso~ers. Unusual effects have previously been observed in their 
pr~ton spectra, 1 in particular, the separation of the c4 methyl 
pro:tons (0.51 and -0.23 ppm wrt TMS) of the~ isomer (II). We 
hal e observed a similar effect in the C-13 spectrum of isomer II, 
i.e. one of the c4 methyl carbons is shifted to higher field. 

I In addition to the anti and ~ isomers, we have observed a 
th ~rd atropisomer (III) not ·previously reported. The chemical 
sh ~ft correlation diagram (Fig. l) of a portion of the C-13 spectra 
indicates some major differences between the isomers. Our initial 
co~clusions are that, in the case of I, the methyl gro1ps at c4 · 
arJ "inside" the molecular framework; as one of the aromatic rings 
ro t ates, one methyl group moves 11 out 11 and becomes less shielded 

I . 
whilst the other methyl group becomes highly shielded due to the 
prJximity of the two aromatic rings (isomer II). In the case of 

I 
is9mer III, the methyl groups at c4 are both 11 out 11 and consequently 
both C-13 and proton spectra appear 11 norma l 11. 

I The proton spectra tend to support these conclusions; isomers 
I and II both have asymmetric methylene groups at c1 ,7 and c3,5 where
as I isomer III does not; furthermore, the methylene groups at c3,5 

1. N. Finch, C.\1. Gemenden and B.P. Korzun, J. Org. Chem, il_, 2509 (1976). 
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in isomer III are deshielded by an average of about l ppm as compared to isomers 

I and II. 

It is expected that a fuller account will be published shortly. 

E~~r 
Brian Saye;· 

ti< 1 i..t.uJ Mc. Corl.c,;.. ~ 
Mike McGlinchey 

Please credit this contribution to the account of J.I.A. Thompson. 

/rg 
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APPROACH THE SPEED AND SENSITIVITY OF 
PULSE FT-NMR ON YOUR CW SPECTROMETER 
USING A NICOLET NMR-80 DATA SYSTEM 

I 

FOR RAPID SCAN CORRELATION NMR SPECTROSCOPY \_/ 
I 

liiail ~ 

I 
I 

Rapid scan correlation NMR spectroscopy 
otters these advantages over CW 
techniques: 

1) Greater sensitivity per unit time, 
2) Greater sample throughput per unit 

time, and 
I 3) The ability to follow fast reactions and 
I produce meaningful data. 

Rapid scan correlation NMR spectroscopy 
I 

offers these advantages over pulsed 
t~chniques: 

1
· 1) Power distribution over spectrum is 
· exactly square and independent of 

sweep width. 
2) Large solvent resonances can be 

I avoided by sweeping only a small 
part of the total spectrum. · 

3) Resolution is increased because the 
final spectrum occupies all of data 
memory. 

NMR CORRELATION SPECTRUM OF 

50 µg cx:-ionone in spherical microcell 
128 scans, 11 sec. per scan 
TOTAL TIME 23 min. 
Signal/Noise (Peak to Peak) of ¢(:" ~ 
methyl peaks = 36: 1 """ 'CH, 

d CH
1 

H 

l 
110 

j 
0 

This spectrum of 50 micrograms of oc-ionone was 
obtained by correlation NMR in 23 minutes. Normal 
CW averaging techniques would require over 4 hours. 

For more information on 
the Nicolet NMR-80 data 
system for rapid scan cor
relation NMR spectros
copy please write or 
phone. 

NICOLET 
INSTRUMENT 
CORPORATION 

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

Photo and spectrum supplied by Varian Instrument Division , Palo Alto , CA. 



DEPARTMENT OF BIOCHEMISTRY 

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

THE UNIVERSITY OF ALBERTA 
EDMONTON , CANADA T6G 2H7 

August 11, 1977 

Title: Keeping up on your references 

Dear Barry: 

When we originally had quadrature detection added to our Bruker 
HXS-270 spectrometer by Nicolet we got an increase of signal to noise 
approaching 1.4X. However, it never seemed to be the full increase 
expected and the Nicolet QPD accessory seemed to saturate (in terms 
of signal input) more easily than expected. During other repairs 
on the instrument we crune to wonder whether we were supplying the 
unit with sufficient reference voltage (0.8 Vpp (0.28 Vro,rn) at 6.15 
MHz). We designed the simple cheap circuit shown below with the 
requirements that it not load down the Bruker receiver (which we still 
use to visually follow pulse sequences), have a variable voltage gain 
near 2X, drive into so.n, and operate at 6 MHz. Now when the unit is 
supplied with 1.6 Vpp (0.6 VRMs). reference signal, we get a signal to 
·noise gain of >1.4X, the unit does not saturate as easily, and base
line distortions are reduced. Our final signal to noise is 40 :·1 on 
0.1% ethyl benzene. 

+24V 

~oo..n. 
o.'J>'-F 

i-----1~ o OUT 

-
T -

Best regards, 

(\>.O..M. 

Brin D. Sykes 
'4.Jl.A-/'-·'--y ~ ~~' 

Gerry McQu.!id 

BDS/mw 
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varian/611 hansen way/palo alto/california 94303/u .s.a./415/493-4000 

I. 

August 16, 1977 

1. 
I 

Pr~fes s or B • L. Shapiro 
Department of Chemistry 
TJxas A & M University 

I 
College Station, Texas 77843 

I 
Dear Barry: 

Back to Nature 

It has been appreciated for some time that 2H NMR studies of per-deuterated 
compounds could be a valuable aid. in the intepretation of their lH NMR 
sp~ctra since the spin-spin coupling between adjacent deuterons is 42 .4 times 
srilaller than the H-H coupling 'and gives rise to a spectrum containing only 
cliemical shift information. Per-deuteration involves considerable time, effort, 
a~d expense, and recently Smith et al (1) have pointed out. that modern FT spec
tr0meters have enough sensitivity to permit studies of 2H NMR spectra in 
ncitural abundance. While the 1H-2H couplings are 6 .5 times smaller than the 
H t H couplings and would generally be unresolved, 1 H wide-band decoupling 
can be employed to eliminate coupling completely. 

I 

rnf exploring some of the capabilities of the new FT-80 spectrometer with its 
bri°ad-band probe, I decided to try out this idea on the molecule l-methyl
cyclohexene-1. The upper spectrum in the figure shows the lH spectrum of 

I . . 
this compound at 80 MHz. Three rather broad peaks are found corresponding 
to[ the olefinic proton at 5 .4 ppm, the allylic protons at 2" 1 ppm, and the methyl 
and remaining ring protons around 1. 7 ppm. Second order effects result in so 
m&ny unresolved transitions and distortions of intensities that no resolved 
c6upling information is observable. 

I 
r 

Tije lower spectrum is the 2H spectrum of the same sample at 12. 21 MHz, 
ru'n in the FT-80 broad-band probe as a neat liquid, with the spectrometer 
1d,cked to external D20. After 7. 7 hours of data accumulation, the transformed 

I - 1- - - -
(11) Deuterium Magnetic Resonance. Applications in Chemistry, Physics, 

I: and Biology. Henry H. Mantsch, Hazime Saito, and Ian C. P. Smith. 
Report from the Division of Biological Sciences, National Research 
Council, Ottawa, Canada. 



2H spectrum shows the existence of 5 different chemical shifts in this compound ,, 
The olefinic deuteron appears at 5 .4 ppm but is narrower in the absence of coupling o 

The allylic deuterons give two lines separated by O. 07 ppm, and the cn3 group is 
now seen clearly as the tall peak at 1. 7 ppm, resolved from a peak at 1. 6 ppm due 
to one of the deuterons on C4 or C5. 

Integration of the 2H spectrum gives good agreement with the expected ratios of 
1 : 4 : 7 for the three spectral regions. Relaxation times and NOE effects would 
not be expected to cause problems due. to the effectiveness of the interaction of 
the deuteron quadrupole moment with electric field gradients as a relaxation 
mechanism. 

If the amount of sample is not too limited it appears that 2H NMR spectroscopy 
in natural abundance could be very helpful in understanding 1H spectra and pro
viding chemical shift parameters as a starting point in spectral analysis. 

B;re~~ 
Jam::.. Shoolery 
NMR Applications Laboratory 
Instrument Division 

::~:Hz 1-mathyl-cyclohexene-1. 

10:00 

800 

s&o 

10 

1 
H spectrum 

5 translErnts ' 
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: UNIVERSIT~T TOBINGEN 
~HYSIKALISCHES INSTITUT 
Brof. Or. 0. Lutz 

j Dr. A. Nolle 

Professor B.B, Shapiro 

0-7400 TOBINGENl,den 16.08.77 
Morgenstelle 
Telefon (0 70 71) ~9 67 14 

Department 6f Chemistry T~ias A & M University 

College Station 

Texas 77843 U.S.A. 

170 and 55Mn NMR in Permanganate 

Dear Professor Shapiro, 

During an investigation of indirect spin-spin coupling between 

quadrupolar nuclei in oxyanions (1), we have looked at the 170 
and 55Mn signal in aqueous Mno; (HjO enriched: 10.9% 170, 27,7% 
180). For 170 the typical line shape (s~e tig. a) for a I= 5/2 
nucleus coupled with 55Mn (I = 5/2) . was found, · the resolution was L 
something better than that observed earlier by Broze and Luz 

(J. Phys. Chem. 73, 1600 (1969)). 
For 55Mn an unusual shape was observed ' (see fig. b), which now is 

explainable by an oxygen induced isotope effect due to the different 

species Mn16o4 
180 - (n = 0,1,2,3,4). The coupling J( 55Mn - 170) -n n --

gives in the case of 55Mn NMR only a broad unresolved pattern. 

Observing the 55Mn NMR line in a solution of Mno; in H2
18o (99% 180) 

results in time-dependent line shapes (2), starting with the signal 

for the species Mn16o; and ~nding after about one ~ear in the signal 

for Mn18o;. In the mean time interesting patterns of the species 
16 1H - · · . . Mn o4 O (n = 0,1,2,3,4) are found (see fig. c). 

-n n 16 
The mass dependent isotope eff~ct (3) for replacing one Oby 

one 180 is o( 55Mn) = (- 0.59 ± 0.02). 

·. 0. Ml Sincer•w;~ . 
· o. Lutz~ A. Nolle L 

(1) o. Lutz, W. Nepple, A~ Nolle, Z. Na~urforsch. 31a, 1oq6 (1976) 
(2) A.R. Haase, 0. Lutz, M. Milller, A. Nolle, Z. Naturforsch. 31a, 

1427 (1976) 
(3) K.U. Buckler, A.R. Haase, O. Lutz, M. Milller, A. Nolle 
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a) FT NMR signal of 170 at 12.216 MHz 

in a 0.4 molal solution of KMno 4 in 
17 18 H20 ~10,9% O, 27.7% 0). 

Plotted spectrum width: . 500 Hz 
Measuring time: 1 h (3600 scans) 

Spherical sample volume: 0.3 ml 

J( 17o - 55Mn) = (28.9 ~ 2.8) Hz 

b) FT NMR signal of 55Mn at 22.311 MHz 

in the same sample a_s a) .• 3 months 

aft~r preparation. 

Plotted spectrum width: 250 Hz 

Measuring time: 100 s (100 scans) 

228-10 

c) FT NMR signal of 55Mn at 22 . 311 MHz 

in a 0.27 molal solution of KMno 4 in 

H2~, enriched: 99% 180, 34 days after 
the preparation of the yample. 

Plotted spectrum width: 1 250 Hz 

Measuring time: 100 s (100 scans) 

Spherical sample volume: 0.3 ml 
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UNIVERSITY OF CALIFORNIA, DA VIS ...... -..... 

BERKELE Y I • DA VIS • IBVINE • LOS ANGE LES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO 
g i 

t j SANTA BARBARA • SANTA CRUZ 

I 

I 
DEPAHTMENT OF CHEMISTRY 

I 
I! 

Professor B.L. Shapiro 
I 

Department of Chemistry 
Texas I A & M University 
College Station, Texas 77843 

----------
............ 

DAVIS, CALIFORNIA 9561 6 

August 17, 1977 

I Proximal Histidine Resonances in Hemoglobin 

i 
Dear Earry, 

t 
We have become interested recently in the exchangable histidyl imidazole NH 
I 

proton of the coordinated or proximal histidine in high-spin ferrous heme proteins. 
In tht absence of any detectable esr signal in this state, the ligand paramagnetic 
shiftk can serve as indicators of the microenvironment of this axial ligand. Tension 

I 

in thisiron-imidazole is central to the current understanding of cooperativity in 
hemoglobins. 

I 
We have succeeded in locating and assigning these two peaks (one each for the a 

and ,a [ chains of the tetramer) in human adult hemoglobin in a 0.2 .M NaCl H2 0 solution. 1 

The question arises whether the environment near the proximal histidine differs 
signiticantly, or even detectably, between hemoglobin in a salt solution and in the 
red c~ll in whole blood. --. 

·I L 
Hence, we have obtained the proton nmr trace for the same two proximal histidyl 

imida~ole NH peaks for packed whole blood cells. The traces for the 0.2 .M NaCl 
I 

solution and the packed cells are compared in the figure. The positions of the two 
resollf1nces, some 60-70 ppm downfield from DSS, are unchanged, although linewidths are 
slightly greater in the packed cells, probably due to viscosity effects. We can 
therefore conclude that the microenvironment of the proximal histidine in purified 
hemogl obin and in whole blood are indistinguishable. 

Sincerely, 

ftJ 
Gerd N. Ia Ml.r 
Professor of Chemistry 

Ml.r, Budd and Goff, Bio chem. Biophys. Res. Comm. , 71., 109 (1977). 
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Figure 

A. Iowfield proton nmr trace of 4 mM deoxy-hemoglobin A iri 0.2 M NaCl H2 0. 

B. Iowfield proton nmr trace of packed blood cells. In both cases, the two 
exchangable NH peaks (they disappear in D2 0) resonate at 76 and 64 ppm 
downfield from internal DSS • 

70 50 30 lO 

Chemical Shift, in ppm Downfield from DSS 
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Frequency Synthesizers 
fbr NMR ... L 

Frequency Range 

GR 1061: dcto 160 MHz 
GR 1062: 0.01 to 500 MHz 

F(i)ur reasons why GenRad's 1061 and 
1062 models are -most often selected 

! 

1 .. Best Price/ 
Performance 

GR has the best combination of phase noise, switch
ing s

1
peed and price you'll find anywhere. Another 

plus !- these important features: non-harmonic 
spur~ >80 dB down, optional resolution to 0.1 Hz, 
A-M( F-M, and P-M capabilities, built-in search sweep, 
prog

1

rammable (BCD parallel) frequency control, 
plugtin modular construction, and a proven record 
of high MTBF. 

2. Low Phase Noise 
i 

1061: phase noise> 70 dB down (typically 75 dB) 
I 

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 

L 

I, . . C 
3&0 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742 • ATLANTA 404 394-5380 • BOSTON 617 646-0550 • CHICAGO 312 992-0800 • DALLAS 214 234-3357 • DAYTON 513 294-1500 

LOS ANGELES 714 540-9830 • NEW YORK CN .Y.l 212 964-2722, (N.J.l 201 791-8990 • SAN FRANCISCO 408 985-0662 • WASHINGTON, DC 301 948-7071 • TORONTO 416 252-3395 • ZURICH (011 55 24 20 
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UPPSALA UNIVERSITET 

FYSIKALISK-KEMISKA INSTITUTIONEN 
UPPSALA 

Postadress 

Box 532 

751 21 UPPSAL.A 1 

Uppsala, 1977-08-18 

$WEt11JJ 

ProfessoP B.L. Shapiro 
Department of Chemistry 
Texas A & M University 
COLLEGE STATION, Tx 77843, USA. 

Dear Professor Shapiro, 

To my horror I received your blue note even before I had seen my 
previous letter in print. Anyway, as I did subscribe late, here 
is another contribution. It is a simplified version of a FORTRAN 
IV program,which we have used extensively for nonlinear least-squares 
fitting. Functions are included for analysis of the most coinmon 
pulsed spin-relaxation experiments. In addition,· the general mini
mization routine STEPIT is required (available through QCPE, Chemistry 
Dept., Indiana University, Bloomington, Ind. 47401, USA). 

5 

co~~ON/STEP/CHISQ,X(Z0),XMAX(20),XMIN(20);0ELTAX(20),DELM1N(20), 
*ERR(20,20),NV,NTRACE,MATRIX,MASK(20),JVARY,NFMAX 

COMM0N/VALUES/XX(l00),YY(l00),YYCALC(lO0),YYDIFF(l00),NPOINT 
COMM0N/PAPER/NPAPER(l0) ,NIN,NOUT,IDENT 
COM~0N/ MC/ MODE 
NAMELIST/INDATA/XX,YY,MASK,NV,CELTAX,OEL~IN,MATRIX,NTRACE,NPOINT,I 

*DENT,X,XMAX,XMIN,NFMAX,MODE 
EXTERf\Al FIT 
NIN=5 
NOUT=6 
NTRACE=-1 
MATRIX=O 
NFMAX=lOOO 
MODE=l 
DO 5 I=l ,20 
MASl<{I)=0 
OELMIN( ! )=O.O 

· . IIIXE svR.E THnT TI/E COMMoN/STfP{ 

FIELD IS t'l>ENrlC/IL IN Tl{£ 

ST~t'IT .SVB!l.0117/NE. 

10 
CONTINUE 
READ(NIN,INOATA,ENC=999,ERR=998) 
CALL STEPITlFIT) 11 

77 

78 

lOO 

2 
3 

998 
997 

999 

WRITE(NOUT,77) IDENT,MODE 
FORMAT(//////,' THIS IS CURVE NO. 1 ,18, 1 MODE=',15) 
WRITE(NOUT,?8) (MASK(!) ,I=l,NV) 
FORMAT(' MASK=',2012) 
WRITE { NOUT, l O O) (XX ( I ) , YY ( I ) , YY CAL C ( I ) , Y YD IF F ( I ) , I= 1, NPO INT) 
FORMAT(4Fl2o5l 
WRITE(NOUT,2) CHISQ 
WRITE(N0UT,3) (I,X(I) ,X(l),1=1,NV) 

. FORMl:\T(' CHISQ=',Fl2.5) 
FGRt-'AT(' X(',Il,')=',Fl2.5,' (',El2.4,DJ') 
GO TO 10 
WRITE ( NQUT, g97) 
FOR t-'!\ T {' I NCOR.R ECTLY PU NCI-ED CAT A *** 1

) 

WRITE(NOUT,INDATA) 
STOP 
END 



I 
i 
i 
I 

c..c..u- I .J 

SUBROUTINE FIT 
CCMMON/STEP/CHISQ 
COMMON/VALUES/XX(lOO),YY(IOO),YYCALC(lOO),YYDIFF(lOO),NPOINT 
CHISQ=O.O 
DC l l=l,NPCINT 
YYCALC(l)=UFUNCT(XX(I)) 
YYD IFF ( I J=YYC ALC ( 1 )-YY{ I) L : 
CHISQ=CHISQ+YYDIFF{l)**2 

l CONTINUE 

C 
C 
C 

100 
C 

101 

102 

200 
C 
C 

201 

202 

300 
C 

400 
C 

401 

500 
600 . 
100 

999 
998 

RETURN 
END 

REAL FUNCTION UFUNCT(T) 
USER-SWITCH~BLE, FUNCTICN-GENERATING SUBPROGRAM. 
AODITidNAL FUNCTIONS CAN &E ADDED AFTER 
STATEMENTS 300, 500, 600 AND 700. · 
CCM~ON/STEP/CHISQ,X(20) 
COMMON/MO/MOOE 
COM~CN/PAPER/NPAPER(lO),NIN,NOUT,IOENT 
EQUIVALENCE {X(l),EQMAGJ,(X(2J,Tl),(X{3J~C) 
BlG=lO*Tl 
SMALL=O.OOOOl*Tl 
GOTO (l00,200,300,400,500,600,700J ,MODE 
CONT! NU E 
Tl FROM STANDARD INVERSION-RECOVERY 
IF(T.LT.BIG) GOTO 101 
UFUt-.CT=E(;MAG+C 
RETURN 
IF(T.GT.SMALL) · 
UFUf\CT=-EQMAG+C 
RETURN 

GOTO 102 

UFUf\CT=ECMAG*(l.-2.*EXP(-T/Tl))+C 
RETURN 
CONTINUE 
Tl-RHO FROM SPIN-LOCKING OR Tl 
INVERSION-RF.COVERY 
IF(T.LT~BIG) GOTO 201 
Uf Ut\C T=C 
RETUP.N 
IF(T.GT.SMALL) GOTO 202 
UFUNCT=ECMAG+C 
RETURN 
UFUNCT=EQMAG*EXP(-T/Tl)+C 
RETURN 
CONTINUE 

FREEMAN-HILL-

t 

REMOVE THIS GOTO STATEMENT IF MODE 3 IS IMPLEMENTED 
GOTC 999 
CONTINUE 
Tl FROM PROGRESSIVE SATURATION 
lF(T.LT.BIG) GOTO 401 
UFUNCT=EQMAG 
RETURN 
UFUNCT=EQMAG*(l.-~XP(-T/Tl)) 
RETURN 
CCNTt NUE 
CONTINUE 
CONTINUE 
WRITE(NOUT,998) MODE 

Fl 

FORMAT(' FUNCTION-HOOE',18,' IS NOT AVAILABLE') 
CALL EXIT 
END 



Input is of the NAMELIST type. The first data set must contain · 
initial estimates of the X(I), as well as liberally chosen XMAX(I) 
and XMIN(I) and the appropriate values of MODE and NV (the number 

r"\ of variables). DELTAX(I), which are~ 10% of the X(I) must also 
be entered. Default values for MASK(I),DELMIN(I),MATRIX,NTRACE 
and NFMAX exist, so they need not be entered. The XX and YY 
arrays contain the NPOINT t- and A(t)-values, respectively. Please 
note that all parameters remain unchanged through READ-sequence, 
unless changed by input. Therefore, normally only NPOINT,XX(I) 
and YY(I) have to be entered in the following data sets. 

Parameter representation: 

Standard IR: MODE=1 ,NV=3,X=A
00

,T1 ,c . 
Spin-locking or Freeman-Hill-IR: MODE=2,NV=3,X=A ,T1 or T1 ,c 

. 0 p 
Progressive saturation: MODE=4,NV=2,X=A

00
,T1 

LL..U - IU 

The following 3 data sets illustrate the use of the program for 
fitting a) an inversion-recovery data set using C#O, b) the same 
data set, but C=O, ·c) another data set with C=O and the XX(I) values 
being the same as in the previous calculations: 

&INDATA MODE= 1 , NV= 3 ,XMAX.= 3;r100 0. , XMIN= 3x-1 0. , DELTAX= 3x1 . , X= 100. , 
10., 0., XX=0.005,2,4,6,8,10,60, NPOINT=?,YY=-110, -82,-58,-34,-15, 
1 , 133, IDENT= 11 &END (NOTE: REH&/,,IStR. TO 5Tf'JR.T THE: PUNC.Ht/VG 

&INDATA MASK(3)=1, X(3)=0.0 &END .i:;v· « oLuMN 2.) 
&INDATA YY=-133,-92,-65,-40,-20,0,133,IDENT=12 &END 

The results should be approximately:(the last digits may be 
computer-dependent) 

CHISQ= 
X ~ l)= 
X ( 2 )= 
X ( 3 } = 

THIS IS CURVE NO. 
MASK= C a a 

0.005JO -110000000 
2.00000 -82cOOOUD 
4.00000 -58.00000 
6.00000 -34.00000 
8.00000 -15000000 

10.00000 1.00000 
60000000 133.00000 

CHI SQ= 2.97497 
X( l)= 125.06206 ( 
X( 2)= 16.85484 ( 
X( 3}= 15.02187 ( .. ~ 

11 MOOE= 

-109.96599 
-82.05359 
-57 o l9S52 
-35.12442 
-15.52027 

1.89030 
132.96930 

0.1251E+03) 
0 .. 1685E+02) 
C.l502E+02) 

397 .. 05762 
120.47313 

13 .. 60499 
o.o 

{ 0.12C5E+03) 
( 0.1360E+02) 
{ o.o ) 

CHI SQ= 
X( 11= 
X ( 2 )= 

X ( 3) = 

1 

0 . 03401 
-0 .. 05359 

0.,80148 
-1 .. 12442 
-0.52027 

0 .. 89030 
-O.C307C 

62033180 
132.43108 ( 

14 .. 08986 ( 
a.a < 

0.1324E+C3) 
0.1409E+02) 
o.o ) 

Yours sincerely, 

f eht 51-i, tt,..,,-
Pet er Stilbs 



GORLAEUS LABORATORIA DER RIJKSUNIVERSITEIT TE LEIDEN 
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! 

SUB-FACUL TEIT - SCHEIKUNDE 

I 
Wassenaarseweg 76 

Postbus 75[ 

Telefoon 48333 

toestel: 

Afdellng: J .A. den Hollander 

Onderwerp: 

LEIDEN, August 18, 1977 

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

'Comment to Cooper's sine look-up problemi 

( 

r ar Dr. Shapiro, 

]n TAHUIH-:R 215 ,23 a letter appeared of J. W. Cooper about baseline 

2!rtifacts in high dynamic range FT-1'.U-!R spectra. These artifacts 
1: ' 

a ppeared to be caused by an . improper sine look-up procedure in the 
l . 

~FT routine. For a proper FFT routine handling a data table of 2n 

~oints a sine table is required of ¾. 2n words on the interval 

d - ¥ , wl:ich must be core-resident during the FFT to obtain a short 

~alculation time. ~his sine table occupies a large part of the core 

memory, and jt is conceivable that one tries to reduce its size to 

J ave precious core. A very effective way to perform this would be of 

J ourse to include a sine routine instead of a sine table, and to cal-
l 
culate · the sine vaiues as requ:red b:y- the FFT routine. This, however, 

J as the disadvanta~e ttat it slows down the FFT calculation considerably. 

I 
In this letter I report a method to overcome this problem. Suppose we 
I ~ant to transform a data table of up to 128K words(!) • We would need a 
I 

J ine table of 32K wordE oh the interval O - } , this table is much too 

i arge to fit within the available core memory of most minicomputers. 
I 1 n lf ow we choose da= i 28 . 2 and prepare a sine table consisting of 

~in 6a, sin 24a , sin 3~a, ••...• , siri ~
2 

(size of this table is 
i 

128 words). 
I 
In addition we prepare a second table containing 

. /j CX 
.SJ.11 zc::,6 .,, 

sin (jo: 

-~ 
SJ.n 25b 
sin t,.a ' . . . . . . . ' sin aa 

sin !Jo: 

L 

( 
'-._,,, 



GORLAEUS LABORATORIA DER RIJKSUNIVERSITEIT 

SUB-FACUL TEIT • SCHEIKUNDE vervolgbl8d 

Now we can calculate any sine value in the full sine table of 32K words 

by using the following equation 

sin ( a + '<) 
sin (Act '<'.) 

sin a. + sin '<'. sin ( a: -t Li o: ) = sin 1'10: 
. 

sin Aa: 
. 

' 
in which 0 <,.Y.(.Aa and a a multiple of Ao: • 
In this way all sine values required for the 128K words transform are 

calculated by orily 2 multiplications at the cost of (in the g iven example) 

only 384 words core memory. 

i,}e found this procedure very effective, and when itis used b y the FFT 

routine is slows down the transforma t±on only by 10-20;6. 

h oreover it is easilj extensible to double precision. 

vur 32K double precision FFT routine for the PDP~l (16 bit machine), based 

on this principle has a post-transform dynamic range of over 

1.000.000.000: 1 without any baseline artifact. 

I 

'-· 

Yours Sincerely, 

.lt _,,// 



PURDUE 
UN~ITY DEPARTMENT OF CHEMISTRY 

Professor B. L. Shapiro 
Dep;artment of Chemistry 

August 19, 1977 

Tex;as A and M University 
Col r ege Station, Texas 77843 

Pos~tion available: Biological NMR Specttoscopist 

De air . Barry: 

The Purdue Biological Nuclear Magnetic Resonance Laboratory i.s seeki.ng an 
Ope.rations Manager for its new regional facility. Qualifications should include 
a P

1
h.D. or equivalent achievement with experience in NMR spectroscopy of bi.ological 

or 
1

organic systems using high-field superconducting solenoid spectrometers, NMR 
ele

1
ctronics, and computer programming. Duti.es include routine scheduling and 

mai
1
ntenance of spectrometers, assisting users in designing and carrying out 

exp
1

eriment~, and instrumental development .. Independent as well as collabora~ive 
res

1
~arch will be encouraged. The salary will be based on the level of experience. 

Interested applicants should send a curriculum vitae with a summary of accomplish- L : 
medts and objectives and the names of three references to Dr. John L. Markley, 
Di tiector, Biological Nuclear Magnetic Resonance Laboratory, Department of Chemistry, 
Puridue University, West Lafayette, IN 47907. Purdue University is an Equal 
Opgortunity/Egual Access Institution. 

With best regards, 

JLM/mmn 

rYqurs sincerely, 

··\ce:_ 
Jot/n L. Markley 
Ass0ciate Professor 

Chemistry Building 
West Lafayette, Indiana 47907 





, HIGHER RESOLUTION SPECTROMETER SYSTEMS 
The most extensive range of Fourier transform and CW spectrometer 

systems with outstanding performance . .. from 14 to 83 kG. 

WP-60 
60 MHz for Protons 
2 - 10 mm Tubes 
Pre-tuned Probes 

WP-80 OS 
80 MHz for Protons 
2 - 10mm Tubes 
Pre-tuned Probes 

WH-900S 
90 MHz for Protons 
2 - 15 mm Tubes 
Pre-tuned Probes 

Inexpensive routine FT Spectrometers operating at 14 

and 18.8 kG respectively. Both have full multinuclear 

and experimental capability. They are distinguished in 
their price range by their u'nequalled resolution, sensitivi

ty and ease of operation. 

Broadband Observation and Probes 

The industry standard for large iron magnet systems. It 

features a broadband multinuclear capability and ad

vanced data system with multi-task capabilities. The 15-

inch magnet draws low power and insures the highest 

resolution and sensitivity. 

WP-200 
200 MHz for Protons 
2-15 mm Tubes 
Pre-tuned Probes 

Bruker's new routine superconducting spectrom

eter - revoluti"6nary in performance and price. 

With approximately 25 I of helium usage per 

month, all barriers to the use of supercon tech

nology have now been broken . The WP-200 ex

hibits outstanding resolution and sensitivity and 
is fully multinuclear. The data system is the most 

advanced of its type using a 24 bit word length 

and foreground/background capability. 

THE WP-200-A NEW GENERATION 
IN NMR SPECTROSCOPY 

1 



WH-180 
180 MHz for Protons 
5-30 mm Tubes 
Broadband Multinuclear Observation 

WH-210 
270 MHz for Protons 
2-15 mm Tubes 
Pre-tuned Probes 

Broadband Multinuclear Observation 

WH-360 
360 MHz for Protons 

2-15 mm Tubes 
Pre-tuned Probes 

Broadband Multinuclear Observation 

WH-270/180 

These three spectrometers offer the highest possible 
performance available today. With optimum sensitivity 
through the use of large sample tubes (WH-180), or max
imum field strength (WH-360), each one of these systems 

meets the most demanding research needs. The supercon
ducting magnets used combine the optimum in bore size, 
resolution and low helium consumption. 

In addition, combination systems are available. For exam
ple: In the WH -270/180 spectrometer, a 42 and 63 kG 
magnet is operated from a single console. 

CW OPTION Using microprocessor technology, 
any of the Bruker high resolution spectrometers can be 
obtained in a CW version, or this unit can be obtained as 
a standard accessory . Pre-programmed parameters are 
available for routine scans, etc., and through a calculator 
type keyboard, specific sweep widths and sweep times 
can be entered. The unit also incorporates a homonuclear 
decoupler and lndor system. 



I CXP SERIES 
I 

IGH POWER PULSE S ECTRO ET RS I . 
• Frequency Range: 4 to 100 MHz 

Also available with Supercon magnet 
I 

systems at 180 and 270 MHz 
I 

• NEW! Completely computer-controlled Digital Pulse 
Pr6 gram Generator with a high time resolution (10 nsec) . 

I 
It is capable of generating all practical pulse sequences 
known to NM R spectroscopists today and provides the 
us~r with the opportunity to invent and experiment 
with his own programs. 

• AJcessories: A comprehensive range for high power 
11 . pu se experiments 

1

1. T1pcapability 
2. Variable temperature operation 

1

3 . Double resonance in solids 
4. Complete Fourier transform systems 

1

5. Multi-pulse solid state experiments 
6. Magic angle spinning 

BRUK R E R S ECTROMETERS 
I 

ER-420 

MIN SPEC P-20 
A process analyzer for quality control in industry 

A routine research and teaching instrument 

E -4 0 
• EPR at Q-BAND 

X-BAND 
S-BAND 
UHF-BAND 

34.0-35.0 GHz 
9 .2-10.0 GHz 
3.0 - 4.0 GHz 
0.2-0.8 GHz 

• ENDOR ACCESSORY UNIT 
High power with interchangeable probe heads 
Low power with low temperature systems 

VARIABLE TEMPERATURE EPR/ENDOR 
3 .6 to 573° K 
Liquid N2/He Insert Dewars 
Liquid He Cryostat Systems(metal, glass,quartz) 

• N.M.R . field measurement/marking with 
self -tracking auto-lock Gaussmeter 

• Computer interfaced for maximum versatility 
in data handling 

1 · 

ER-20011 New breakthroughs in EPR instrumentation - a routine instrument with research performance 

• Automatic bridge balancing • 3 detection channels 

• Push-button tuning • 1st or 2nd derivative detection 

• ENDOR and TRIPLE attachment 

ER- 0 EPR -MINISPEC with auto-tuned X-Band bridge, air cooled 4" electromagnet, 
auto-recycle power supply and variable temperature compatibility 

For more information, call or write: 

. I . 
BRU~ER INSTRUMENTS, INC. BRUKER INSTRUMENTS, INC. BRUKER INSTRUMENTS, INC. 
M_a nn.',ng Pa rk 539 Beall Avenue 1801 Page Mill Road, Suite 212 
B1llerica, Mass. 01821 Rockville, Maryland 20850 Palo Alto California 94304 
Tel : ~17 272-9250 Tel: 301 762-4440 Tel: 415 ,493-3173 

BRUKER SPECTROSPIN LTD. 
2410 Dunwin Drive, Unit 4 
Mississauga, Ontario, Canada 
L5L 1J9 Tel : 416 625-2374 

< I 

l , 
:..._/ 



the l/niversriy of Alabama in .Birmingham I uN1vERs1TY sTAT10N,s1RMINGHAM. ALABAMA 35294 

the Medical Center I scHooL OF ME01c1NE I coMPREHENs1vE CANCER CENTER ( 2 o 5) 9 3 4- J 6 9 4 

ELIMINATING DECOUPLER NOISE ON FLUORINE LOCK CHANNEL 
Dear Barry: 

We have recently conquered a problem with the 19F lock system on 
our Bruker HX-90 and we thought that other Bruker users might be interested 
in our findings. The decoupler amplifier employs a broadband ten watt 
driver amplifier and a tuned final stage capable of generating 80 watts. 
When locking on 19F(84.6MHz) and decoupling lH(90MHz), a prohibitively 
large amount of noise is observed on the lock channel due to the noise 
that is broadcast by the decoupler amplifier broadband stage. This occurs 
in spite of the filter on the output of the amplifier. 

We have successfully employed a commercially available, tubular,band
pass filter(see Figure) in place of the Bruker filter on the output of the 
amplifier. Using this mode of operation no perturbation of the lock 
channel was observed, even with high levels of decoupler power. We 
recommend this approach to other Bruker users who are prepared to accept 
the 50% power loss(~3D.B.) through the filter. 

I K&l ~1cnO\N/\VE, INC. 
408 COL.ES CIRCLE O SALISBURY, MARYLAND 21801 Cl 301-749·2424 TWX 710-064·9683 

? 4 p(., %'I: ' () "!?.- 9 ;;_· " 

Sincerely, 
Jerry L. Dallas, PhD. 
Manager, NMR CORE Facility 

Please credit this contribution to the account of Robert E Lenkinski, PhD 



--~virl1:x RESEARCH 
DIVISION OF SYN.TEX (U.S.A.) INC. 
3401 HILLVIEW A1/ENUE 
PALO ALTO, CALIFORNIA 94304 

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

Dear Barry: 

August 22, 1977 
A/R 1610 

Subject: 1113c nmr on Some Cyclohexane Derivatives" 

I was tasked with assigning the stereochemistry of the olefins, 
6A and 7A, -and since some disagreement existed concerning the 
cis-trans assignments1 ,2 for 2A and 3A, their 13c nmr were also 
measured. I believe the data fn the table are compatable only 
with the indicated assignments, which for 2A and 3A agree quite 
well with those for the corresponding l,2-dimethyl-cyclohexanols3 
and are in complete agreement with the ·stereochemical assignments 
of Schlossarczyk et al.lA 

Please convey my best wishes to your family. 

Sincerely yours, 

Michael L, Maddox 

la. H. Schlossarczyk, W. Sieber, M. - Hesse, H.J. Hansen, and 
· H. Schmid; Helv. Chim. Acta, 1973, 56 875. 

b. M.J. Batuev, A.A. Akhrem, A.D. Matveeva, and A.V. Kamernitskii, 
Doklady Akad. Nauk. S.S.S.R., 1958, 120 779. 

2a. J.L.M.A. Schlatmann and E. Havinga, Rec. Trav. Chim. 1961, 80 
1101. 

b. M.L. Roumestant and J. Gore Bull. Soc. Chim. France, 1972, 
598. 

3. Y. Senda, J. Ishiyma, and S. Imaizumi, Tetrahedron, 1975, 31, 
1601. 

L -
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TABLE 1 

13c NMR SPECTRAL DATA (22.62 MHz) IN CDC1 3a 

Hg 
CH ; c 

I~ pH 

d 
9-6 OH 9 e OAc //9 

·a 
9 

0 01CJ ~ IA! ,, 7 
. 

1 

IU 
2 

3 4 3 4 

Assignment 2a 3a 4a 4b Sa Sb 6a - - - -
1 73.21 69.55 75.10 85.69 74.22 84.46 142.14 

2 . 42.46 40.49 41.68 37. 91 38.91 41. 71 30.14 

3 32.22 29.32 31.57 29.97c 29.97 30.36c 33.32c 

4 25.55 25.05 25.13 22.8sb 26.07 25.42 21.lOb 

5 24.22 21.03 23.63 22.76b 21.49 21.57 28.64b 

6 40.77 39.32 39.73 30.92c 38.72 32.31c 32.48C 

7 16.03 15.96 15.44 15.08 15.51 15.41 18.34 

8 85.11 88.73 140.44 137.55 146.39 142.03 123.34 

9 74.22 71.07 113. 65 115.38 111.47 112.68 20 . 09 

10 169.76 170.12 14.95 

11 22.30 21. 91 

a) Chemical shifts in parts per million downfield from Me4si. 
b,c) Assignments in a vertical column may be interchanged. 

6 
1 

1 
2 

4 
3 

7a 

143.14 

38.43 

36.90 

25.65c 

28.28c 

28.19c 

18.73 

120.64 

20.42 

14.95 

6 

6 0 3 
4 

9 10 - -
149.97 140.12 

35.70 37.52 

28.61 28.Slc 

26.66 27 . 41b 

28.61 28.97c 

35.70 27.96b 

-- --
106.86 115.41 

12.61 

6 3 
4 

11 

41. 77 

32.74 

26.17 

26.37 

26.17 

32.74 

--
144. 96 

111. 70 

) 

9 ~H 
6 c! 

6 
12 

28.87 

32 . 64 

24.84 

25.91 

24.84 

32.64 

--
89.01 

67.91 

1 
' I 
I 
I 

I 

r 
r 
C 
I 
r 
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Nijmegen 

I 
FACUL TEIT DER WISKUNDE 

Telefoon (080) 55 88 33 

EN NATUliJRWETENSCHAPPEN 
I 

KATHOLIEKE UNIVERSITEIT 
NijMEGEN) NEDERLAND 

J. 
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Prof. B.L. Shapiro 
Department of Chemistry 
Texas A&M University 
College of Science 
College Station, Texas 77843 
U.S.A. 

Ons kenmerk 

7 

_j 

I 

Onderwerp I 
U3999/dB/Ek Datum August 25, 1977 

Dear Professor Shapiro, 
I 

Sinl e a few years we are interested in high resolution solid state NMR and 
after thk completion of our home-built spectrometer last year we determined (using 
the cros~-polarization technique of Pines, Gibby and Waugh [ 1]) the 13c chemical 
shieldinS tensors in single crystals of acetic acid [ 2 ] , p-xylene and acetophenone [ 3 ] • 

Rec~ntly we added the feature of magic angle spinning to our spectrometer to 
remove the chemical shift anisotropy. Some of our first results are shown in Figs. 
J- and 2, ! the spinning frequency is 2. 5 KHz. The width of the lines in the camphor 
spectrumf is~ 5 Hz and for the larger part determined by the inhomogenity of our 
14 kG magnet. (The carboxyl resonance is off-scale, approximately 150 ppm to the 
left.) F!ig. 2 shows the results of measurements on a piece of poly(methylmethacrylate) 
(PNMA) shppliecl by our workshop ("perspex" Rohn & Haas). The ulse sequence we use 
for T1 fueasurements is the same as describe without further treatment by Schaefer 
et al. P[ ~ ] • All T 1 values in PMMA are found to e a most an or er o magnitude 
larger than those Pobtained by them. It therefore seems that our material is very 
different from theirs. 

Dr.J Tan from the University of Groningen kindly prepared for us isotactic- and 
syndiota1ctic PMMA and relaxation measurements on these materials are now in progress. 

[ I ] A.11· Pines, M.G. Gibby and j.s. Waugh, J. Chem. Phys., 59 (1973) 569. 
[ 2] J ." van Dongen Tarman, W.S. Veeman and E. de Boer, Chem. Phys. (1977) in press. 
[ 3 ] To be published. 
[4] J. Schaefer, E.0. Stejskal and R. Buchdal, Macromolecules, 10 (1977) 384. 

Sincerely yours, 

(J. van Dongen Tarman) (W.S. Veeman) (E. de Boer) 

:: 



0 

~ 
!\ I 
\1 II 
i 

10 

3 ,4 , 

5 

7 6 

10 ppm 
I 

9 
5 

Fig. 1 : 13 C spectruni of camphor . 

8 

I, ~~:
5

.~70 rnsec 

!i ~ ~ ~ ~'1~ 50 msec 

20 msec 

~Y~ 10 msec 

~ 0 msec 

Fig. 2: 13c T measurements on I'MMA 
lp 

228-28 

I 0 

tCH3 1 f'- CH2 

C = 0 
I n 
OCll3 



28-29 

Boston College, Chestnut Hill, Massachusetts 02167 Telephone (617) 969-0100 

DepartmentofChemistry August 26, 1977 

I 
Prof~ssor Bernard L. Shapiro 
Depalrtment of Chemistry 
Texas A and M University 
College Station, Texas 77843 

I 

I 
Dear Barry: 

BOND LOCALIZATION IN O-QUINONOIDAL HETEROCYCLES 

. In my previous letter (TAMUNMRN #222), I described our studies 
in t!he isoindole-isoindolenine equilibrium which established the 
aroJaticity of isoindole, in agreement with theoretical predictions. 
To Jnderstand the source of their great chemical instability, we 
thed looked at the vicinal couplings in the carbocyclic rings of 
the series of compounds I: 

X - NH 0 s Se 

J J56 6.29 6.22 6.35 6. 79 
I 

I :..\ .. J45 8.49 8.52 8.64 9.16 

s J56/J45 0.74 o. 70 0.72 o. 74 
4 3 

:t 

The 'virtual constancy of J 56 and J45 (except when X = Se) along 
witn the invariance of Jratio (J56/J45) (a measure of the degree 
of bond fixation, suggested to us that the -systems in the two 
rings might be isolated, and that the bast structural representation 
of i ought to be: 

CONTINUED ON P. 32 ....... . 

,~ 

L 

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

Dear Prof. Shapiro: 

3l DRAUNSCHWEIG 
SCHLEIN ITZSTRA S'.,E 
Tel. T. U. 3911 
Durchwahl lnstitut 3 9, 
Vorwahl 0531 

Dependence of the Chemical Shift of the Methylene Protons of fl-Substituted 

Propionate Groups on the Nature of the Vicinal a-Substituent in Pyrrole Derivatives. 

1 2 1-4 During our synthetic work towards bilanes ' and porphyrins , which are of 

biological interest, the examination of the correct substitution pattern of B

situated substituents - e.g. CH3 , CH 2cooMe and CH 2cH2COOMe - was a central problem. 

We could solve this problem chemically 
4 

and by means of the 
1

H-nmr spectroscopy. 

Compared with pyrrole derivatives bearing a-substituents, which exert only inductive 

effects on the pyrrole ring, the signals of fl-situated methyl and methylene groups 

are in the presence of conjugative electron-withdrawing a-residues paramagnetically 

shifted with a value of approximately 8 - o.3 ppm. 

As can be seen from tables 1 and 2 the above mentioned empirical rule is applicable 

to the 2-methylene protons of fl-substituted propionate side-chains. In contrast, 

the chemical shifts of the corresponding 1-CH2 protons are rather constant (c.f. 

Table 1,2). 

With the aid of the values for fl-substituted methyl 5 and acetate 
6 

residues we are 

now able to examine the substitution pattern of openchained polypyrrolic compounds 
1 . 

by means of H-nmr spectroscopy without any chemical transformation into compounds 

(e.g. porphyrins) of known constitution. Thus it might be possible to investigate 

a recently postulated rearrangement of bilenes-b (I) bearing electron-withdrawing 

groups to bil.enes-a (II). Bilenes-b are useful intermediates for the synthesis of 

porphyrins. 

pme pme 

a:N 
(I) (Ill 



1· 
Table 1 solvent: CDCl3 

228--31 Cfi.302CfuR
2 bl ppm) 

RI N R3 
H 

R1 R2 R3 1- CH2 2-CH2 
, .......,_ 

\__, -· 
COiH Ame_ COfH3 2.58 3.05 

COiCH3 c~ H 2.53 3.06 

CCl.zC(C~)3 
Ame c~ 2.55 3.03 

CCl.zOifh Ame c~ 2.52 3.03 

CHO CH3 H 2.58 3.05 

-CO-CO-Ph Atne CH3 2.52 2.93 
pme 

~o ~ CH3 2.60 3.00 

H c~o.zc H 
prre 

~ CH3 
~o 

2.53 2.90 

H H 
. - , 

I Biliverdin-dimethylester ) 

pme 

~ c~ c~ 2.65 3.02 ~ 

· H H H 

Ph= C6H5 Ame = CH2COiCH.3 pme = CH2CH2co2cH3 

Table 2 solvent : CD03 --, 

C~02CfuR
2 bl ppm) L 

·1 
R1 N R3 

H 

R1 R2 R3 1 -CH2 2-CH2 

CH3 Ame COf~Ph 2.50 2.62 

Cr!iOAc Ame COf~Ph 2.47 2.77 

CHiCl Ame COfH2Ph 2.50 2.78 

CHCl2 Ame COfHiPh 2.50 2.78 

CHiBr Ame COfHiPh 2.60 2.70 \ ..... . • 

H Ame co2cH2Ph 2.52 2.73 .. 
Ame COfH2Ph 2.53 2.62 

.Ame pme 

PhHie'OiC~ 
Ame COiCH2Ph 2.42 2.77 

H 

Ame pme pme pme Ame 

HfOf~ 
Ame 

J;(~c~ 

2.47 2.70 

pme 

~ ~ c~ 2.47 2.76 

H H H 
( Bilirubin-dimethylester) ~~ 

L · 
pme . n 

HsC20f~ 

Ame 2.50 2.74 
N COf2HS 

Ph= C.:Hc Ame = CH., CO?CH., pme = CH?CH?CC?CH, 
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J. Engel and A. Gossauer, J.c.s. Chem. 

A. Gossauer and J. Engel, Liebigs Ann. 

J. Engel and A. Gossauer, J.C.S. Chem. 

J. Engel and A. Gossauer, Liebigs Ann. 

Comm. 1975, 

Chem. 1977, 

Comm . 1975, 

Chem. 1976, 

570 

225 

713 

1637 
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S C H L E I N I TZST R AS SE 

Tel. T. U. 39 11 

Durd1wahl lnst itut J 91 
Vorwahl 05 J l 

J. Engel and H. M. Schiebel, TAMU NMR Newsletters 219, 16 (1976) 

J. Engel, A. Gossauer and H. M. Schiebel, ibid 210, 1 (1976) 

P.S. Clezy and C.J.R. Fookes, Aust. J. Chem. '!:]_, 371 (1974) 

( H. M. Schiebel 

CONTINUED FROM P. 29 ... 

The only problem is that Jratio seemed too large for what amounts 
to a butadiene (Jratio = O.S2 for 1,3-cyclohexadiene). However, 
the "butadiene" moiety in this case is in the interior of a conju
gated system and we were able to show that, for such a case Jratio 
is predicted to be 0.71, in excellent agreement with experiment. 
The details of the argument, along with theoretical considerations 
relating to why such systems as X undergo Diels-Alder reactions in 
the aromatic heterocyclic ring, rather than at the nonaromatic 
butadiene moiety, are given in a paper to appear in JACS. Pre
prints are available. 

DJS/emr 

~~erely, 
\ 

-~-e_---------
Dennis J. Sardella 
Associate Professor 
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DIVISION OFi PHYSICAL CHEMISTRY 
THE ROYAL iNSTITUTE OF TECHNOLOGY Stockholm, August 29, 1977 I 
S-100 44 STOCKHOLM 70 

SWEDEN I, 
Cable address: Technology , 

Professor BL Shapiro 
Department of Chemistry 
Texas A&M University 
COLLEGE STATION 
TX 77843 US A 

DEUTERIUM SPLITTINGS IN MICELLAR SOLUTIONS 

Dear Professor Shapiro, 

Presently we are in the favourable position of getting com

pletely new NMR equipment at the Chemistry Department of the 

Royal Institute. We are exchanging our old B-KR 322s pulse 

spectrometer for a new Bruker CXP 100 with both high. power and 

high resolution capabilities. For the high resolution work we 

also get the new Bruker WP-200 spectrometer with superconducting 

magnet. This system will be equipped with 1H and 13 C channels. 

Since the two spectrometers are in neighbouring rooms there is 

also the possibility of working with the CXP console together 

with the superconducting magnet . . 

We should also like to report some recent observations we have 

made on concentrated micellar solutions of hexadecyltrirnethyl

amrnoniumbromide (CTAB). CTAB is known to form isotropic micellar 

solutions up to 26% where it via a ,very narrow two phase region 

passes to a hexagonal liquid crystalline phase~ We added small 

amounts of c6D6 and c6D12 . to CTAB solutions and observed deute

rium splittings already around 20%. The splittings increased up 

to the CTAB phase boundary after which they became practically 

constant. 

A simple explanation to our observations would have been that 

the addition of solubilizate caused formation of the hexagonal 



phase at a lower CTAB concentration. However, the constant 

splittings should in such a case have been observed already 

at the lower concentration. 

CTAB micelles are, however, known to form large aggregates at 

the high concentrations. An explanation to the splittings would 

then be that the aggregates simply reorient too slowly to ave

rage the quadrupole interaction. Assuming that the aggregates 

can be approximated as prolate ellipsoids a simple hydrodyna

mic calculation shows that the aggregates in our case only 

need to be 650 A long to show splittings . This length is not 

at all unreasonable. However, it might be argued that exchange 

of c6n6 and c6n12 between micelles of different orientation 

should average the quadrupole interaction. Unfortunately , we 

do not know anything about these exchange rates. If the ex

change is indeed fast it must be assumed that at around 20% 

CTAB the micellar aggregates get an increasing tendency to line 

up in parallel, i.e. forming what could perhaps be called 

"pre-hexagonal regions". 

Sincerely yours 

,1,lj({t~1hn-~ ~0/7 ')11._ /7 G ~ 
Ulf Henriksson Tomas ·Cs:n ~Odberg ~ 
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I Oklat oma State University 

I Department of Chemistry / (405) 624-5920 / Stillwater, Oklahoma 740 74 

l August 29, 1977 
Dr. B. L. Shapiro 
Depart ent of Chemistry 
Texas A & M University 
Collegk Station, TEXAS 77843 

l 
Novel f hielding of C(4) C=O by Axial Phenyl at C(2) in Substituted 4-Thianones 

I Dear Barry: 
i 

Here is our contribution of the NMR Newsletter. For some time we have been 
investigating the shielding characteristics ~f substituents in 4-thianones. We 

I . 

have found that axial phenyl at C(2) in compounds shown exhibi.ted a strong de-
shielding of the C(4) carbonyl carbon atom in the 13CMR spectrum in spite of the 
long cLs bonds. The phenyl ring is apparently tilted towards the C(4) position 

I 
I C6H5 

0 

I 

I 
(a,e,e-isomer) 

13 

C(4) 

207.75 

R 

H 206.78 

209.87 CH
3 

208.59 

209.5 2H5 208.73 

0 

(e,e,e-isomer) 

( all 73
CMR values are in ppm measured from TMS in DCCI) 

as the I ring is changed to a flattened chair. It would 
3
seem that the axial phenyl 

ring exposes its edge rather its face towards C(4). Of course, an X-ray analysis 
I • 

is needed to confirm this. We are continuing our studies in these and related 
I systems. 

B~st regards. 

I 
I Sincerely yours, 

_Q,..~££ 
K. D. Berlin 
Regents Professor 



Add new dimensions 
toFT-NMR 

spectroscopy. • • 

2-D carbon spectrum 
of methyl iodide 

... with Varian's new FT-BO 
offering unparalleled access 

to over 4() nuclei 
It's the combination of experimental sophistication, 

exceptional flexibility, and operating convenience 
that makes the Fr-80 a unique NMR spectrometer: 

Broadband tunable probe -
for variable-temperature observation of nuclei 

from 14N to 31P. 

Broadband frequency source -
delivers 5 to 80 MHz at the turn of a dial. 

1H/13c switchable probe -
permits instant switchover. 

Plug-in probe insetts for optimizing 
receiver coil size to sample quantity. 

24K-word computer - allows acquisition 
of16K-word data table. 

13-Bit analog-to-digital converter -
offers extended dynamic range. 

Software packages for 2 -D spectra, 
relaxation experiments. 

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

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

@ 
varian 



While you're 
working in ---
the foreground!. 

examples: 
fourier transformation 
data massage 
basic programming 
T;/T;p calcl.il~tion 
plot/print/CRT display 
spin simulati_on 

* Fereground/Background system 

e 

examples of ai;:quisitiCln_: ·· ···· 
T,IT,p . 
auto stacking _ 
multi-mode 
pulse programmed 
kinetic 
longterm 

Comprehensive 60 and 100 MHz $ys~ 
The FX60Q & FX100 features: ·. · 
■ (DQD),DIGITAL Quadrature Detection System 
■ Multi-Free:iuencyTUNEABLE Probe observation 
■ Dual Frequency probes -
■ 4-channel DIGITAL phase~hifters (DPS) 
■ Comprehensive auto-stacking system * ■ Foreground/Background system 
■ Computer based pulse programmer with EOL 

Analytical Instruments, Inc. 
235 Birchwood Ave., Cranford, NJ 07016 

201-272-8820 . 

Multiple Pulse Sequence Generator -
■ CPU Expandable to 65K words (MOS) 
■ 2-channel 12 bit AD/DA . 
■ J;p/spin locking system · 
■ Oise storage systems . -- . 
■ Multi-Mode HOMO/HETEROdecouplingc_apabllltfes 
■ Multi-Mode TRIPLE Resonance · 
■ Programmable variable TemperatureUnll 
■ Simplex Y/Curvature gradient controller 

' I , 
'---../ 




