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... EVERYTHING YOU NEED FOR YOUR 
INVESTIGATIONS EXCEPT THE SPECTROMETER 

For more than 18 years, Wilmad precision NM~ sample 
tubes have been the first choice of researchers using the 
modern investigative techniques of NMR and EPR high 
resolution spectroscopy. 

During those pioneering and developing years, we added 
such items as: 

• large volume sample • pipets 
tubes • thermometers 

• tube holders 

sample filters • microcells • 
• coaxial cells • reference capillaries 

• micro tubes • precision spinners 

• "throwaway" tubes • vortex plugs 

NOW . .. A MAJOR EXPANSION 
Recognizing the enormous customer advantages in a one­
stop, world-wide source for all your NMR and EPR acces­
sories and supplies, we have completed a major expansion 
of the Wilmad NMR line to include such items as: 

• chart paper, binders, • Carbon-13 enriched 
& ink compounds, solvents 

• fountain points and gase·s 

& accessories • Nitrogen-15 enriched 

• NMR reference compounds 

standards • Oxygen-18 enriched 

• specialized coaxial cells 
water, both normalized 
and with deuterium 

• deuterated solvents, • lock solvents for 
compounds, & reagents Fluorine, Boron, 

• shift reagents and Phosphorous, and 
special solvents Hydrogen 

This is a random listing. Be sure you have our latest 
catalogs. 

C. 

"-----' 
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MEDICAL RESEARCH COUNCIL 

NATIONAL INSTITUTE FOR MEDICAL RESEARCH 

T e legram s. 
1'J ATINMED. LONDON, N.W. 7. MILL HILL, 

Te lep hone . . LONDON. NW7 IAA 

Te!ex: 

01 .9 59 ,6·6/, 

922666 (NATINMED LONDON) 

Professor B. L . Shapiro, 
bepartment of Chemistry, 
Texas A &M University, 
college Station, Texas 77843, 
u. s ~ A. · 

Dear ·Professor Shapiro, 

23rd February 1973 

13c relaxation times in n-alkanes 

Now that 13c T1 measurements are (relatively) straight­
forward, we, in common with many other people, are interested 
in using them to study segmental motion in biological systems 
such as amino-acid sid~chains in proteins, and hydrocarbon 
chains in l1pid bilayers and membranes (1). using an eJ(tension 
(2) of the method of Wallach (3), we have used the 13c Tl values 

measured in lipid bilayers to estimate the rates of motion about 
individual bonds of the hydrocarbon chains in these systems (4) . 

One of the interesting questions about the motion of 
hydrocarbon chains in a bilayer is the extent to which they are 
modified by chain packing. As an approach to this problem, 
Drs . Lee, Birdsall and Metcalfe have measured the 13c T1's of all 
the resolved resonances in a series of n-alkanes from C6 to Cl8. 
The values for C6-Cl0 (for which all the carbon resonances can 
be resolved) are given in Table l; the dominant relaxation 
mechanism appears to be the l3c-1H intramolecular dipolar 
interaction. From these values we have calculated the individual 
rotational diffusion constants, using an extension of our earlier 
method to take account of the anisotropic motion of these molecu l e s . 
We assumed that the alkane molecules behaved as prolate ellipsoids, 
with Dz> Dx = Dy (where Dn is the diffusion coefficient about the 
nth molecular axis), and that the ratio Dz/Dx is given by the 
ratio of moments of inertia about these axes . Initially, we 
assumed that the diffusion coefficients for motion about the bonds 
(Di) were constant along the chain. Somewhat to our surprise, we 
found that this crude model was able to give a good fit to the 
data for all the carbons except the terminal methyl; we had to 
introduce faster motion about the terminal bond. The values of 
the various diffusion coefficients obtained are given in Table 2. 
We were gratified to find that only a± 15% variation in these 
diffusion coefficients was possible if the Ti values for all the 
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carbons were to be fitted to ~ithin the experimental 
error. ' ' This encourages us to ·believe that T1 measurements 

· of th'is · sort wi 11 indeed be very valuable for quantitative 
studies of internal motion in a variety of systems. In the 
alkanes it is striking that an appreciable gradient of T1 
values •. along the chain is seen, even though the motion about the 
bonds is slower than that about the long axis of the molecule. 

Comparison of the diffusion coefficients Di found for 
hexadecane with those in a dipalmitoyl (Cl6) lecithin bilayer 
shows that the rates of motion about bonds near the terminal 
methyl are closely similar in the two systems, but the rates for 
bonds close to the glycerol group in the bilayer are more than an 
order of magnitude slower than for the alkqne. Chain packing 
thus has a substantial effect at the glycerol end, but little 
or no effect at the. terminal methyl end of the cha.ins in the 
bilayer. 

Yours sincerely, 

G. c. K. Roberts . 

,,.---...., 
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(1) Levine, Birdsall, Lee & Metcalfe. Biochemistry, 11, 1416 (1972) 
Metcalfe, Birdsall & Lee. FEBS Symposium, in pr.ess. 

(2) Levine, Partington & Roberts. Molecular Physics, in press: 
(March, 197 3) 

(3) Wallach. J. Chem. Phys., 47, 5258 (1967) 
(4) Levine, Partington, Roberts, Birdsall, Lee & Metcalfe. 

FEBS Letters, 23, 203 (1972). 

Table 1. 13c 
Tl values (seconds) in alkanes 

Carbon number 
a 

1b 2 3 4 5 

Hexane 21. 22±0. 69 14.78±0.99 15.87±0.92 

Octane 12.76±0.14 10.94±0.38 10.11±0.30 9.58±0.22 

Decane 8.74±0.14 6.64±0.11 5.71±0.10 4. 95±0 .07 4.36±0.29 

a counting from the terminal methyl as carbon 1 
b Multiplied by 3/~ to facilitate comparison with the other values 
T1 values were measured at 25.2MHz on a Varian XL-100-15 using 
the standard 180°-t-90° sequence. Samples were degassed, and the 
probe temperature was 31°c. 

Table 2~ Rotational diffusion coefficients (all 1011 -1 
sec ) 

Dz D ·= 
X Dy D· l 

a 
Dw 

Hexane 2.6 0.35 0.20 0.9 

Octane 1.4 0 •. 113 0.17 0.3 

Decane LO 0.064 0.115 0.3 

a Diffusion constant for motion about the bond to the terminal 
Inethyl 
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Department of Chemistry Glenridge Campus 
684-7201 Ext. 317 BROCK 

University 

St. Ca tharincs, Ontario 

DR. B. L. Shapiro, . 
Department of Chemil:1try, 
Texas .A and M University, 
College Station, Texas, 77843. 

Dear Dr. Shapiro; 

Feb. 8, 1973 

CHEMICAL SHIFT PAIRWISE INTERACTION PARAMETERS: APPLICATION TO DONOR~ACCEPTOR 

INTERACTIONS: 

In our studies of halogen redistribution in tetrahedral boron . 
compounds we have become interested in explaining the .. trends in 19F and · 
llB nmr parameters of the mixed boron trihalide adducts. It turns out 
that the 19F and llB chem1-:!al shifts and 11B_l9F coupling constants can 
be correlated by pairwise additivity parameters (1), but not by di~ect 
additivity parameters. Thus, for example, the 19F chemical shift can be 
expressed a~ S 7 9:p =~·'Y/i. ·;; ~-rh:r-r·?J.·: ~ ois a parameter associated with 
su11st.i+uevt.s i and j and :i ndependant of ~ll other substi tuents. The sum 
is taken over al] boron substituents, except. the nucleus being observed 
in the nmr experim_ent • . Therefore, for the adduct D.BFzCl · 

. J 19F = ") D,F + 'Y) D,Cl + 'JF,Cl 

The table shows donor-halogen 19F chemical shift pairwise 
parameters 1J i, j determined from a number of mixed and unm::..xed boron 
trihalide adducts. The halogen-halogen parameters are practically identical 
to those reported previously for the mixed tetrahaloborate anions (2). 
The donor-halogen parameters show interesting trends. For the "hard" 
oxygen and nitrogen donors the parameters show a pronounced decrease in the 
order 1J D, F > 7l D, Cl > 'Yj D Br, whereas the reverse order is found for the 
"soft" donors Me2S and Me3P. Donors of intermediate hardness (e.g. 4-methyl­
pyridine) show small varjations in the parameters over the series F, Cl, Br. 
Interpretation of this trend, and of others which occur in the llB chemical 
shift and 11B-19F coupling constant pai.rwise interaction parameters, 
should indicate something about changes in the nature of the donor-acceptor 
bond between hard and soft donors. 

It i..s also of interest tf.at oxygen donors give ra:.the~ · similar · 
differences between "'] D, F and 1, D Cl and ( where data is available) between 
'!\ D,Cl and ll D Br' which are distinct from the differences in these terms 

when any other donor at.om i.s involved. Thus the pairwise parameters seem 
to provi.de an indication of the donor site when the Lewis base has more 
than one possible donor atom. The data is consistent with the already 
estabHshed oxygen donation in tetramethylurea (3) and dimethylacetamide, 
and indicates oxygen donation in MeC(O)SMe in accord with other evidence 
which we hope to publjsh shortly. It should be possible to develop these 
parameters so tha.t they give a reliable indication of donor site, and thus 
are of empirical use in adduct systems. 

C . ~ 11,r· You s Sincerely~- ~ ~ 
) , J_ \: -., '----L . l ;i;:;;;1. ,.Vl, " , ' V\... 

J.S. Hartman ana J.M. Miller 
Assoc. Prof. Assoc. Prof. 
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TABLE 

PAIRWISE SUBSTITUENT PARAMETERS 11 i,j for 19F CHEMICAL SHIFTS: * 

~ (A) 1l halogen, N-donor 
Me

3
N 4-Mepy CHJCN 

F 56.45 45.48 45.60 
Cl 50.59 43.67 43.70 
Br 47.12 41.86 

(B) . ., halogen, 0-donor 
Me2o MeOEt acetone MeOAc EtOAc 

F' . 53.78 52.66 48.84 49.37 49.27 
Cl 42.L~6 42.31 39.80 40.33 40~21 
Br 38.69 36.74 37.56 

Me PO 
J 

TMU DMAC MeC(O)SMe 
F 47.24 49.46 48.96 48.78 
Cl · 36.95 37.41 39.37 39.49 

I\ Br 36.84 

(C) "") halogen, Soft donor 
Me

3
P Me2s Me

3
Ps MeC(S)OMe 

F 43.32 4J.96 JJ.84 41.2 
Cl 51,41 45,91 33.10 
Br 55.29 

::. 
*Chemical shift data: ppm to high field of internal CFc1

3
• · 
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LEDERLE LABORATORIES 

t@♦i . 
A D I v l"s I o n ·o f A M E R I C A N C Y A N A M I D C O M p A N y 

P EA R L R, I VE R , N E W y O R K_ 1 0 8 .. e, 5 

AREA CODE 814 7815·6000 

.... 

February 12, 1973 

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

Title: CAT Trigger for Use with the Varian HAlOOD NMR Spectrometer 

In these laboratories we have developed a method of using 
the CAT which requires neither internal trigger compounds nor the 
movement of the carriage to trigger the CAT . . This method makes use 
of the BCD. output taken from the V-4315A frequency counter which is 
applied through thumbwheel switches to a multiple input gate and 
produces a trigger pulse on completion of the flyback sweep of the 
CAT. 

Since the V-4315A is not provided with a BCD .output it is. 
necessary to bring out wires from the input to the re?:dout modules 
as shown in Fig. 1. Four wires f .or each Of the five . decades plus 
one each for ground and HOLD are required. . The BCD outputs are 
connected to the inputs of five 7475 Quad Lat'ches ( one for each 
decade) . The HOLD output i .s connected through one input of a 7430 
eight input NAND gate (the other seven inputs are .paralleled and 
connected to a :v:o~tage divider across the power supply) which fe~ds 
the paralleled inputs of a 7440 dual .four input NAND buffer, the 
outputs of which drive the enable terminals of the quad latches, 
Fig. 2. The outputs of the latches (BCD plus complement) are connected 
to the corresponding terminals of five GE Type CR 103FX 11 CC, BCD 
with complement thumbwheel switches, through germanium computer type 
isolating diodes. The common terminal of each switch goes to an input 
of a 7430 NAND Gate. The output of this gate drives a saturated 
switch consisting of R

3
, R

4
, and Q

1
; the collector of Q

1 
is capaci­

tively coupled to the external trigger input of the CAT. An operational 
amplifier (Analog Devices Type 233J) connected in the inverting mode 
with provisions for adjustable negative gain (Fig. 3) is inserted 
between the CAT ramp output and the VCG input of a function generator 
(Wave-Tek 115). The adjustable amplitude sine wave output from the 
front panel of the 115 is connected to the SWEEP OSC OUT J-1307 
(really sweep osc. in) BNC jack on the rear of V-4354A, and also to 
the ~XT OSC binding posts on the left-hand side of the Mode Selector 

L 
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Panel V-4391, Polari'ty niust be · _observed in making these connections. 
·It · is •necessary to operate the CAT_ in controiled flyback mode at the 
slowest fiyback rate (FLYBACK control in extreme clockwise .position). 
To do this with an external trigger the search ramp must be disabled 
by removing cards number 56 and 57 from the CAT. The trigger requires 
about · 200 mA. at 5V. An Analpg Devices Model 903 ( 5V @ 500 mA.) or 
equivalent may be u_sed. We chose to build our own on the same printed 
circuit board. It is also possible that the V-4315A might handle the 

· 1oad. 

Calibration . With the recorder carriage set on the left-hand 
index of the recorder paper ( 1000 Hz at 1000 Hz sweep width); the 
thumbwheel switches at some value greater than 3500 Hz, note the value 
of the internal sweep. oscillator (3500 Hz) by reading the frequency 
counter with SIG MON on SWEEP FREQ. Set the SIG MON to EXT and adjust 
the output frequency of the function generato~Wm-Tek)to match 
that of the internal oscillator (3500 Hz) with a 1-volt output. When 
the thumbwheel switches are set to this exact value (3500 Hz) the CAT 
should trigger and scan to the right. The 10-turn pot on the op. amp. 
should be adjusted so that the end of trace occurs at 2500 Hz. It may 
be necessary to repeat adjustments at each end more than once to obtain 
perfect agreement at both ends. If the function generator output is 
off by as little as 1 Hz from the setting on the thumbwheel switches, 
no trigger pulse will be obtained . . 

A brief description of the operation of the HAlOOD/CAT combination 
follows. To set up an experiment: First on the CAT - Set the FLYBACK 
control in the full clockwise setting and set EXT TRIG. Then considering 
the area of interest in the spectrum set up the required sweep time con­
trols and all other controls for normal CAT operation. 

On the HAlOOD, first to avoid triggering, set the thumbwheels 
that control the CAT/trigger at some number downfield from the starting 
point for the CAT Scan (+1000 is a convenient point). Move the SIG MON 
to SWEEP FREQ and set the sweep starting point using the frequency 
counter and moving the pen bridge to the starting frequency. (if the sweep 
width for the experiment includes the lock signal, offset about -50 Hz to 
avoid losing the lock). Turn the SIG MON to EXT and set the Wave-Tek 
output at 1 volt with ATTEN KNOB -(same as INT SWEEP FREQ), then set the 
Wave-Tek oscillator to exactly the same reading on the frequency counter 
as obtained for the pen position; these readings must be the same or the 
lock will be lost. 

After achieving an exact match we check homogeneity via RCVR and 
tweak up if necessary, then flip the AUTO ~HIM to ON. 

To start the CAT: Turn the SIG MON to SWEEP FREQ and the SWEEP 
FREQ SWITCH to EXT and move the thumbwheel for the CAT trigger - 1000 
(regain original reading). We must now have identical read'ings for INT 
SWEEP FREQ.EXT SWEEP FREQ and the thumbwheels on the CAT trigger. 



174-8 

To stop the CAT scan for any reason, revE)rse the last two steps: 
Move the thumbwheel off +lOOOwhile the CAT is scanning, wait until .the 
frequency counter returns to the starting point and then move the SWEEP . 
FREQ switch back to INT (can lose the lock otherwise). 

At this point tb,e CAT controls can be manipulated for .examinat:i,on 
of .the memory contents, or for readout, etc. 

. - . 

As pointed out by C. A. Glass ( 1 ) the HAlOOD recorder does not go 
flying back and forth all night and in addition with our trigger any 
sample can be summed via the CAT with out any trigger signal being ~dded. 
to the .,sa.mple . 

. Th_e system is stable and adds coherently over a fourteen hour 
swnmatiqn with no appreciable line broadening. 

Very truly yours, 

Carl F. Wolf 

(l) IIT NMR Newsletter 117-14 (1968). 

Please credit this to Dr. John E. Lancaster's account 
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114-10 INSTITUT DE CHIMIE 
1, rue Blaise Pascal 

67008 STRASBOURG Cedex 

Telephone 36. 30, 02 1'I 07 

Boite postale 296/R 8 
Prof. J _.M. LEHN 

Dr. J.P. KINTZINGER 

Professor B.L. SHAPIRO 

Department of Chemistry 

Texas A & M University 

COLLEGE STATION, Texas 77843 

U.S.A. 

High Resolution 14N NMR Spectroscopy 

Dear Barry, 

As one may expect, the introduction of F.T. in 14N NMR Spectroscopy 

opens new fields of investigation. 

For example, the chemical shifts of ammonium salts were ,, difficul t to 

measure accurately because of the absence of field-frequency lock stabili­

sation and the .low sensitivity of the nucleus. 

We wi!3h to illustrate here some results obtained with our XL-100-15 
. 1 

spectrometer e·quipped with a Fourier Transform accessory, H noise decou-

pling and deuterium lock facilities. 

The enclosed figure is the spectrum of a mixture of quaternary ammo­
nium s_alts (concentration o. 2 M for each species, 12mm o.d. sample tube, 

t=50°C, H2o/D2o (2/1) solution, deuterium lock, proton noise decoupling). 

anion : bromide 
cation: a: tetramethylammonium 
cation: b: dimethylmorpholinium 
cation: c: trimethylethylammonium 
cation: d: hexamethonium 
cation: e: dimethylpiperidinium 
cation: f: dimethyldiethylammonium_ 
cation: g: methyltriethylammonium 
cation: h: diethylazetidinium 
cation: i: tetraethylammonium 
cation: j: dimethylpyrrolidinium _ 

The chemical shifts are given with respect to the resonance of internal 
+ - . . . 

NH
4 

Br • The spectrum was obtained by accunru.lating 4000 F.I _.D. 1 s of four 

seconds following 'l'l"/4 pulses (total duration: 10 hours). However a satisfactory 

spectrum (signal/noise -~ 20) may be obtained in 200 seconds (200 F.I.D. 's; 

A.T. = 1 sec.). Further N-14 studies are in progress. 

Cordially yours, 

J.P. KINTZINGER - J.M. LEHN 

~ ----



) 
,: --, 

g 

h 

ppm 45,25 43.2 42.2 38.05 

) 

f 

33.1 

e d c 

28,0S 

28 .15 27,8 

C 

d 
e 

ft, 

4 Hz 

b a 

25,4 5 22."5 

) 

10 Hz 

-'> 
H. 

__, 
·1;. ........ 

+=> 
' I __, 
__, 



174- 12 
In 1973, more than ever before, 

look to BRUKER for leadership, 
innovation and responsibility to create 

the breakthroughs that will advance the 
techniques of magnetic resonance 

instrumentation and their applications .. 

\.XI 
BRUKER· 

L><-...J 
P-20 SERIES 

A pushbutton mini-pulsed 
NMR spectrometer operating 

at 20 MHz. For relaxation 
time measurements, process 

control and teaching purposes_ 

HX SERIES 
Recognized worldwide as 

the industry standard for 
multinuclear NMR spec­

·troscopy. Available at 60, 
90 and 270 MHz with 

comprehensive Fourier 
transform accessories. 

WH SERIES 
Dedicated FT spectrometers, 

the WH-60 and WH-90 are 
available for any nucleus 

with a basic 81< of com­
puter. Memory is fully ex­
pandable to 36K plus disk. 

We keep thinking ahead. 

The new dimension, comprehensive 
instrumentation series now ready for 

your laboratory include: 

BM SER IES 

SXP SERIES 
Variable frequency pulsed 
NMR spectrometers, the 
SXP 4-60 and SXP 4-100 
are available with a choice 
of magnets. Also capable 
for NOR measurements. 

Bruker magnets in the BM series are 
available up to 22" pole pieces. A 
range -of superconducting cryomagnets 
are also available to suit your need. 

B-NC SERIES 

BER SER IES 

The BER-414 and BER-
418 bring performance 
and reliability to the 
serious epr spectrriscopist 
for X-band and/or 0.-band 
operation. 

From the B-NC-8 through to the B-NC-36, 
these FT systems with 20 bit word length 
computers and comprehensive software 
lead the way as the first choice among 
experts in FT-NMR. 

\.__., 

,, 

Bruker Scientif ic .I nc. 
One Westchester Plaza 
Elmsford , N. Y.10523 
Tel. (914) 592-5470 
Tix. 13-1524 

Bruker Magnet ics Inc. 
1 V ine Brook Park 
Burlington, Mass. 01803 

Bruker Scientific Inc. 
1548 Page Mill Road 
Raio Alto , Calif . 94305 
Tel. (415) 493-3173 
Ti x. 34-5533 

Bruker Spectrospin Canada Ltd. 
84 Orchard V iew Blvd . 

. Tel. (617) 272-9250 
Tix. 94-9493 

Toronto 12,0ntario 
Tel. (416) 486-7907 
Ti x. 06-22366 

::. 



r\ 

PHYSIKALISCHES INSTITUT 
DER UNIVERSITAT BASEL 
KLINGELBERGSTRASSE 82 - TEL 442280 

4056 BASEL 

Prof.Dr.P.Diehl 

Basel, February 20, 1973/ho 

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

174-13 

College Station, Texas 77843 /USA 

"is oriented NMR helpful in conformational analysis?" 

Dear Barry, 
As Norman Sheppard pminted out long ago (IITNM 109,20,1967), 

the possibility of studiing conformational problems in liquid crystal 
spectroscopy is limited. In fact, even if the geometries of all the 
conformers are known, only the quantities piSi can be measured, 
where pi= proportion of conformer i and Si= degree_ of orientation of 
that uonformer. In spite of this warning an increasing number of 
papers has appeared lately, in which a determination of concentration 
Pi was seemingly achieved. (Tetrahedron Letters 38,3497,1971; Mel.Phys. 
~, 673,1972; J.C.S. Perkin II 755,1972, Chem.Phys. Letters 15,396, 
1972; J.Chem.Phys. 56, 1290, 1972) • 

. These papers have been based on the following arguments: 

0 
i D t A 

i DB 
0 

I 

s . ,P 

I Di 
A 

~ 
c;:---

l D' B 

II 

S'
1 

(1-p) 

We have two conformers I and II with direct 

couplings DA, DB respectively DA' and D8
1

, 

concentrations p and (1-p) and orientations 
Sand S'. 

In principle, due to the conformational 
equilibration, we observe averages: 

DA= pDA+ (1-p)DA' = GA+ S•p + GA'S'(l-p) 

DB= pDB+ (1-p)DB' = Gs•Sp + Gs'S'(l-p) · 

Obviously such equations only provide the values of S•p and S' (1-p) 
if the G's (functions of the molecular geometry) are known. 

If,howeve~ it is 
S we obtain 

assumed that the system has 

DA= \_GAP + GA' ( 1-p)] S 
DB= [Gt8-p+ G8

1 (1-p)J S 

·-· 

an average orientatim 

and the two unknown~ ans Scan 6e derived. Graphically these two 
different ~ppro~ches can be -represented as follows: 
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s S 5/ I • 

,s 

With two different orientations Sand S' there is an infinite 

number of solutions. However~ there are upper and 16wer limits for 
p, because Sand S' must be in the range between -0,5 ~nd + 1,0. 

With an "average" orientation there is a "unique" solution 
p with S. 

How do we find out, which approach is correct? In the system 

presently discussed there is no way of telling. In more complex 
systems there are several independent S-values i.e. many pairs 

of curves and crossing points like the one shown iri the figure. If 

all these crossing points have equal p we feel that it is safe to 
J 

say that an average orientation exists, even though the other 

solutions cannot be excluded. If there are several values of p, there 
is danger, because it turns out that the RMS erro"r of the fit is 

not a good criterium. Obviously the RMS error for any pure conformer 

must be large because the corresponding points only fulfil the 
conditions of one of the two curves. In the literature (Mol.Phys.24, 

673,1972) we have found a case where one set of curves gave a con­

former concentration of 45%, another of 76% and ihe published value 
of 61% (~ (45+76)) seems to produce a .reasonable RMS error of the 

fit. 
In conclusion we still think that hands shquld be kept off such 

"conformational analysis" or the data should be much morecritically 
analysed. 

Yours sincerely, 

P.Diehl . W. Niederberg_er 

-------~ 
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J. Danon, Rio de Janeiro 
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S. Fujiwara, Tokyo 
H. S. Gutowsky, Urbana 
K. H. Hausser, Heidelberg 
V. Hovi, Turku 
A. Ka$tler, Paris 
V. J . Kowalewski, Buenos Aires 
A. Losche, Leipzig 
L. W. Reeves, Waterloo 
A. K. Saha, Calcutta 
J. Smidt, Delft 
I. Solomon, Paris 
K. Tompa , Budapest · 
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. J. S. Waugh, Cambridge (Mass . ) 

FIFTH INTERNATIONAL SYMPOSIUM ON MAGNETIC RESONANCE 

We are pleased to announce that the Fifth International Symposium on 
Magnetic Resonance will be held at the Tata Institute of Fundamental 
Research in Bombay, India, January 14-18, 1974, under the chairmanship 
of Prof. A. K. Saha, Calcutta, India and Prof. V. Venkataraman, Bombay, 
India. 

_The program wi 11 be devoted to basic aspects of Nuclear Magnetic Resonance, 
Electron Spin Resonance and their applications of Physics, Chemistry and 
Biology. The following topics will also be discussed: 

Quadrupole Resonance; Cyclotron Resonance; Ferromagnetic Resonance; 
Acoustic Magnetic Resonance. The program will include papers presented 
by invited lecturers followed by contributed papers and discussion. 

A final scientific program will be mailed to registered participants at 
a 1 ater date. 

Contributions - Abstracts of proposed papers should be submitted prior 
to July 1st, 1973, and the contributed papers not later than September 
1st, 1973. 

Information - Further details on the symposium and registration forms may 
be obtained upon request. 

Addraas : The W:?izrr,dnn lnsti t1Jte of Scienc~, Rehovot, lsrJel - Phone : 9 5 ! 7 2 ~ -- C~ble:i : ISMAR. REHOVOT 
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THE INSTITUTE FOR CANCER RESEARCH 
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Dr. Bernard Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

Dear Dr. Shapiro: 

February 16, 1973 

Nuclear Quadrupolar Relaxation of 79Bromide with DNA Polymerase Using 
the XL-100-FT System. 

For studies with DNA polymerase, which is a Zn containing enzyme (1,2) 
we have used the "halide ion probe" method introduced by Baldeschwieler (3), 
and .first used by Ward with other Zn metalloenzymes (4). These authors 
observed 35c1. We are looking at 79Br using the Varian XL-100-FT system set 
up to observe 13c locking on 2H, with minor modification. We here explain a 
way of doing this trick. The outlines of the method were inspired by 
Dr. Paul Ellis of the University of South Carolina and (of course) 
Charlie Peters of Varian. We have recently also observed 81Br-; a narrower 
resonance, which can also be studied by this method. 

Normally the 2H lock frequency is provided by the 15.4 MHz master 
oscillator, but in our case we needed a slightly different field so that 79Br 
would resonate at the standard 13c frequency. We therefore used an external 
oscillator, namely the spin decoupler. The frequency provided by the spin 
decoupler was made to be higher than the standard 15.4 MHz by pushing the 
appropriate Gyrocode buttons. A 50 ohm line (see figure 1) was run from 
JlOOO of the spin decoupler unit to the lock r.f. attenuator input, which we 
provided with a BNC connector for convenience. The original line was term­
inated with 50 ohms to load the buffer amplifier. A 100 ohm resistor tapped 
a signal into the mixer input of the Lock Local Oscillator, provided with a 
BNC instead of going in via P213-A2. The original line here was also termin­
ated with 50 ohms. 

Here are some of the settings which may not be obvious. It should be 
mentioned that the 79Br resonance is very broad (700 Hz), allowing high r.f. 
power in the cw mode and .01 sec acquisition times and no pulse delay in 
Fourier. We used a 5 mm sample tube in a 12 mm outer tube containing D20. 
We observed the downfield 79Br resonance while locking on the upfield 2H 
resonance. A 2M KBr sample and 10 transients with a sensitivity enhancement 
= .01 sec gave a signal/peak-to-peak noise of 15. 

::. 
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Experiments with DNA polymerase (2), exemplified in figure 2, were 
carried out at 0.2 M KBr and took 10 minutes per spectrum. The enzyme 
broadens the 79Br- resonance and this broadening is partially reversed by 
the DNA analog (dT)6-9 suggesting that DNA displaces Br- from the enzyme- ·· 
bound Zn. :We will publish details of the enzyme experiments in the near 
future. 

--'3_ '- .l:::i--\~ 
J. L. Engle . 

;9.~ 
R. Abramson , 

G·~~. 
C. F. Springgate 

/u. /41-. 
L.A. Loeb 

A. S. Mildvan 

ASM/lvm 

1. Slater, J. P., ~ildvan, A. s., and Loeb, L. A. Biochem. Biophys. Res. 
Commun. 44, 37 (1971)0 

2. Springgate, C. F., Mildvan, A. s. and Loeb, L.A. Fed. Proc. 1973, in 
press. 

3. Stengle, T. R., and Baldeschwieler, J. D. Proc. Nat. Acad. Sci. 55, 1020 
(1966). 

4. Ward, R. L., Biochemistry 8, 1879 (1969). 
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+ DNA Polymerase (46µ.M) 
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FIGURE 2: 79Br Nuclear Quadrupolar Relaxation 

Conditions: Volume 0.2 ml. 

Decoupler Mode: HETERO 
Hetero Power: Lo 
Gyrocode: A 2, 4, 5; B 1, 2, 3, 4, 5,; C 2, 4; D 2, 3 
DCPLR attenuator: 105dB 
DCPLR offset: 79991 

Lock Attenuator: 90dB 
Sweep Offset for Fourier: 34241 
Spec. Width for Fourier: 10000 
Acq. Time: .01 sec 
Sens. Enhancement: .01 sec 
No. of Transients: 20K 
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DOW CORNING 

. February 19, 1973 

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

D.ear ·· Barry: 

Subject: . Anomalous 1 H NMR of silylpalladium and 
silylplatinum phosphine complexes 

Recent work in our laboratories has involved the synthesis 
of silylpalladium and silylplatinum phosphine complexes by 
the following reaction (1): 

MCl2 (PMe2Ph)2 + Cl3SiSiCl3 . 

CH2 Cl2 MCl(SiC13 ) (PMe2 Ph) 2 + M(SiCl3 h (PMe2Ph)2 + SiCl4 Solvent> 
I II .. 

We found that 1 H NMR of the methyl group provided a good . 
way·to monitor the reaction since complex I is about .27 ppm 
downfield while complex II is about .43 ppm upfield from the 
starting material. We also expected to be able to determine 
the stereost.ructure since the diagnostic value of the methyl 
absorption of such complexes is well established (2,3); i.e.: 

1. a. cis: Jpp = 0-18, so the usual doublet (2 JpB ·~ 11) 
with doublet fine structure (4 JpH = 0-1) is observed. 
Minor II inner11 and II outer" peaks are also observed 
when Jpp I o. 

b. trans: Jpp ~ 550, so a 1:2:1 triplet [separation= 
(2JPH + 4JPH)/2 ~ 3.5] is observed due to virtual 
coupling (4) to both P nuclei. The central peak may be 
broadened due to II incomplete virtual coupling11 at lower 
values of Jpp. 

2. a. Cis Pt complexes: 3JPtH = 32-38 

b. trans Pt complexes: 3JPtH = 21-31. 

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517 636-8000 

-----­ ' 

;: 
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3. In most cases, the absorption for the cis complex is about 
.15-.30 ppm upfield from that of the corresponding trans 
complex, although occasionally they are coincident. 

Unfortunately, our results were not so simple. For the 
isolated platinum complex I, a triplet with a separation of 
3. 9 Hz and 3 JptH = 27. 8 was observed, as expected for the 
trans configuration. However, platinum complex . II (in a 
mixture of I and II cooled to -20°C to suppress broadening and 
exchange between these two complexes) showed a ·doublet with 
2 JpH = 10.5 (indicating cis) but with 3 JptH = 23 (indicating 
trans). 

The palladium complexes displayed other anomalies. Although 
isolated complex I at -20°C showed a triplet with a separation 
of 3.5 Hz, as expected for trans, as the temperature was raised 
the methyl resonance gradually shifted upfield and collapsed ·· · 

·· to a single relatively sharp peak (6v 1 / 2 < 3 Hz at 55°C). Both 
this change and an accompanying color change from colorless to 
intense yellow were reversible, indicating that some new species 
was being formed at higher temperatures which was in rapid 
equilibrium with .the initial complex. The major puzzle is, 

' how .could the phosphine methyl band be a singlet? 

The palladiLun complex II displayed a third anomaly. This 
material in a mixture with complex I again cooled to -20°C to 
suppress broadening and exchange between these two compounds, 
showed a splittin~ pattern intermediate between doublet and 
triplet (Jpp ~ 75) which became more doublet-like at lower 
temperatures. Possibly this observation indicates that both 
the cis and trans forms of palladium complex II are present 
in rapid equilibrium with each other. 

We intend to continue studies of these complexes to resolve 
some of these structural uncertainties and to identify some 
of the chemical processes that are occurring. 

Very truly yours, 

Pt~ 
Dwight E. Williams 

( · 1 

-·~a 
Gary-' N. Bokerman 

(1) G. N. Bokerman and w. H. Atwell, submitted to J. 0rganometal. 
Chem. , 1973. 

m J. M. Jenkins and B. L. Shaw, J. Chem. Soc. A, ,1966, 770. 
D. A. Duddell et al., J. Chem. Soc. A, 1969, 21~ 
R. K. Harris, Can. J. Chem. , 1964, 42, 2275. 
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Compounds labeled with 
stable isotopes. 
Fram merck ... 

We make and stock over 500 
different compounds labeled with 
stable isotopes. 
And that's not the end of it . .. In fact by the time you read 
this we will have a couple more. 
Write to us, for everything from chloroform to tris-(1, 1, 1, 
2,2,3 ,3-heptafl uoro-7, 7-d imethyl-d.-4, 6-octa ned ione-d3) 
-europium (111), for the mostcomplere range of isotopically 
labeled compounds available anywhere. We probably have 
what you're looking for-at "going·afteryour business" 
prices! 

AJ:~ 
~~;; MERCK & CO., Inc. 

K ISOTOPES 

----------------·------, 
.41111;~ MERCK & CO., Inc. . I ~~ii 111 Central Avenue Teterboro, N.J. · 07608 I 

Please send me your literature. 
I am particularly interested in: 

Name ________ ~------

Title ______________ _ 

Company ________ -,--____ _ 

; 
·1 
I 
I 
I 
I 
; 
I 

; ---------- I 
I . I 
L--------------------~ 

U.S.A. Merck Chemical Division. 111 Central Avenue Teterboro, N .J. 07608 
Merck Chemical Division, 4545 Oleatha Avenue St . Louis, Mo. 6311 6 

CANADA Merck Sharp & Doh.me Canada Limited, Isotope Division P.O . Box 899, Pointe Claire, 
· Do,rval 700, Quebec . 
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LEIDEN, ....... ?. .. 9. ........ : ...... :f..§.P..f..•19 .... J..3 

Prof.B.L.Shapiro 
Department of Chemistry 
Texas A & M University, 
College station 
Texas, 77843, · 
u.s.A. 

CHEMICAL SHIFTS OF FLUORO-NITRONAPHTALENES 

Dear Professor Shapiro, 
In connection with the investigation of the fotosubstitution 
pattern of substituted naphtalenes some fluoro-nitronaphtalenes 
were prepared.Some compounds were synthesised via the Schiemann 
reaction of the corresponding amines,and some by nitration of 
fluorinated derivatives.As the directive effects inthese 
compounds are not yet completely understood, the identifhrntion 
of the compounds was an important point. 
NMR spectroscopy appeared to be a useful tool in this case too. 

Although six out of the seven spins in these systems have a 
chemical shift between 7 and 8.5 ppm,and can give therefore rather 
complex spectra,these systems have some features which facilitate 
the analysis of these spectra very much. 
l.Protons at positions ortho to the fluorine substituent get an 
upfield shift;so these protons have to be found in the hip.:h.:..f;i.eld 
part of the spectrum. 
2.Pr6tons ortho or peri to the nitro group are shifted downfield 
by O. 6 to 0.8 p.pm. Conseq_uently these protons absorb at the low­
field part of the spectrum. 
J.Protons at posit£ons meta to the fluorine substituent have a 
coupling constant JH F of 4-6 Hz.In these systems no other 
coupling constants li~ in this range,so the presence of a coupling 
constant of this magnitude unequivocally identifies this type 
of protons. 
4.Peri- and antiperiplanar coupling constants (Fig.l) mostly are 
smaller than 1. 5 Hz. When in some. absorption line broadening is 
observed(as a result of the presence of small couplings) this is 
a strong indication that the proton concerned occupies an alpha 
position.Moreover,by this fact the spectra can be devided in two 
very weakly coupled parts; the protons in· each ring can be handled 
as separated three- or four-spin systems. 

H8 Hl Fig.l 

H7- H2 Hl ,H8 and H4 ,H5 have a peri-
relationship 

H6 H3 Hl ,Hi:; and H4, H8 have an anti-

H5 H4 periplanar relationship. 
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In this way six fluoro-nitronaphtalenes could be analysed . 
completely with the aid of the. computerprogram LAMEo · 
As seven-spin systems have a very large number of lines,the 
iterative procedure is very laborious and there are many 
possibilities of wrong line number assignments.Therefore,the 
assignments are made by visual comparison of calculated and 
observed spectra. The data are collected in table 1.. and table 2. -

Table 1. Chemical shifts (in ppm from TMS) of some nitro-fluoro­
naphtalenes measured in cnc1

3
·- at 100 MHz. 

naphtalene chemical shi.t·t 
derivative ~l J2 6 '3 !4 ~ '5 06 67 08 
1-fluoro, -- 6.93 8.01 --- 8.33 7.52 7.39 7.83 4-nitro-
1-fluoro, -- 1.21 7.49 7.71 8.62 -- s.13 ' 8.07 6-nitro-
1-fluoro, -- 7.23 7.45 7o62 7.90 7.45 ?.63 --8-nitro-
2-fluoro, 7.-40 -- 7.35 8.46' -- 8.09 7.46 7.94 5-nitro-
2-fluoro- 7.39 -- 7.52 8.02 8.69 8.22 7.88 6-nitro- --
2-fluoro, 8..33 -- 7.42 7.96 8.12 7.49 8.33 --8-nitro 
1-chloro, -- 7.6-2 7.44 ·. 7.79 7.66 7.47 7.94 --8-nitro 

Table 2. Coupling constants( in Hz) of some nitro-fluoro­
naphtalenes measured in . CDC13 at 100 Mhz 

... 
naphtalene counling constant 
derivative Jl~ Jl: k:rl4 Jl5 J23 J24 J34 J48 kT56 kT57 kT5E ~6'i kT6E ~T78 
1-fluoro, 9.C [4. 7 -- r.8 B .'i - - X 7.5 --5 X 6. 'i 1.~ Bo4 
4-nitro-
1-fluoro, · 9.1 ~-7 0.5 1.5 7.1 1 .o r?.3 1.1 --2.5 X --- --- s.7 
6-nitro-
1-fluoro, 
8-nitro-

11.7 4.5 X 1.6 rTo4 tL .4 r7. 9 - 7.9 l.6 - r?.l -- _;... 

2-fluoro, 8.2 2.7 
5-ni tr0; -

b.4 -- 3.6 5.7 9.6 X i-- i-- i-- 7.5 0.8 7.8 

2-:fluoro, . : r 2'~4 
., 

8°. E 5·:1 8~6 - 2:a 8°.9 
6-nitro- 8 • .:: X X X -- X -- -
2-fluoro, 11:5 2~5 B~C 6·.c 7~S 1:c 7;.~ 

... 

8-nitro- 0.5 X 9.C X - -· --
x Not observable 

Ref.1 

l.W.BrU.P:el,Nuclear Magnetic Resonance Snectra and Chemical 
Structure Vol.I, -p.129 , Academic Press,New York-T,O'ndon 1967 • . 
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The chemical shift values of 1-flµoro,8-nitronaphtalene need 
some comment.From the reaction pathway follows that the compound 
could be either 1-fluoro,8-nitro- or 1-fluoro,5-nitronaphtalene. 
The dipole moment(4.8 D) indicated that it was the 1-8 derivativeo 
As compared to nrotons in a similar environment the chemical 
.shift of the proton ortho to the nitro group seems to be surprisingly 
low,and one could ask whether ro not _the assignment is correcto 
Indeed., in many spectra of c<-ni tronaphtalenes the chemical shifts 
of protons ortho and para to the nitro group can be interchanged 
without anv observable influence on the. spectra,especially in 
cases where peri and antiperinlanar couplings are smallo 
In this compound hbwever,these coupling constants are readily 
observable.The signal at 7,90 ppm appears as two . triplets with a. 
separation of abou:b 8 Hz.In each triplet two couplings of about 
1.8 Hz are present.One of them clearly is an anti-periplanar 

1oupling with the fluorine substituent (Observed ·alsb in the 
~F spectrum of the compounn).A coupling constant of this 

magnitude between a fluorine atom at Cl with a proton at C6 or C7 
never has been observed,so the assignment of the resonance at 
7.90 ppm to the proton on C5 seems to be quite sureo 
A possible explanation of the relatively high-field resonance of 
the proton next to the nitro group could be the loss of resonance 
of the nitro group with the aromatic ring caused by steric 
interaction with the fluorine substituent. · 
The same effect is expected to .be present also in l-chloro-8-
nitronaphtalene.As showri in table l the effect in this compound 
is just the other way around.It should be born in mind however 
that in the$ compounds the chemical shifts of H5 and H7 could be 
interchanged.As pointed out above the assignment of this type of 
protons can be very difficult in the absence of peri_. or anti'.'"" 
periplanar couplings.At least an antiperiplanar coupling cannot 
be present in this compound and peri couplings are mostly 
unobservably small.The effect we found in l-fluoro-8-nitro­
naphtalene clearly needs further investigations and we are 
preparing now other 1-8 derivatives. 

_ .. . 
, / 

-·· Sincerely Yours, 

- l, 
L. , u 

C.~rkeienso J .Lammers AoJode 
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Department of Chemist ry 

FACULTY OF SCIENCE 

4 70 0 KEELE STREE T, DOWNS V IEW 463, ONTARIO · 

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

Dear Dr. Shapiro: 

15 February 1973. 

13c - Workshop, J11B _ 13c 

York was recently host to a 13 c NMR Workshop arranged by Varian 
Associates. An NV-14 multinuclear instrument was temporarily installed 
for CW proton and FT/CW 13 c NMR. Within four hours the instrument was 
giving adequate 13 c spectra in FT mode. This time included the posi~ 
tioning and unpacking of the instrument and a short coffee break. The 
instrument was interfaced with a Varian 62OL 16K computer, and operates 
at 15MHz with an 8mm insert for 13c. Subsequently the instrument pulsed 
(some 3.5 million pulses) through countless spectra. The results were 
uniformly satisfactory. On comparing the spectra of identical samples run 
on both the NV-14 and the XL-1OO (courtesy of Professor J.B. Stothers, Wes­
tern Ontario) there seemed little to choose between them. This in part may 
reflect the difference between the 16K and the BK computer, however the 
NV-14 performance was certainly impressive. Its ease of operation was 
also a delight to a newcomer to FT NMR. A pen shaking routine in the 
computer programme provided light relief and kept the drawing ink flowing. 

Naturally, we reached for the shelf and put what we could find of 
interest through the routine. Stimulated by a blue letter, we report a 
brief item on boron-carbon coupling. 

Sodium tetraphenylboron has been previously investigated1 and 11B-C 
coupling reported for the directly-bonded carbon arid the meta-,.carbon. No 
other couplings were seen. Our spectrum is shown below. We also observe 
the directly-bonded coupling, but in addition all the other carbons are 
doublets with a varying bumpy plateau in the middle. We were unable at 
this time to perform variable temperature studies. However, it seems 
reasonable that the structure is due to partially resolved 11 B:-C coupling. 
The line shapes are then not unlike that obtained · in the 19F spectrum of 
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the NbF6- ion, where fluctuating electric field gradient causes broad­
ening of the inner liries of the multiplet. Unfortunately, the theoryl 
predicts that all four components of coupling due to 11 B should be of 
equal shape. This is almost observed for the directly-bonded case. 
Since the nuclear g-factors of 11B and 13c are comparable and not par­
ticularly small, and that of proton is large, magnetic dipole reiaxa­
tion mechanisms are probably important for the boron nucl~us. The 
observed line shapes could be due to this, each doublet structure being 
the outer lines of a quartet. On this basis we present the proposed 
11 B - 13 c coupling for the ring carbons. Similarity with other X-13c 
ring couplings are then evident. 

JB-C Hz, direct 49.4; ortho 7.3; meta 6.2; para 7.2 

Sincerely, 

D. E. Axelson A. J. Oliver C.E. Holloway 

1. F.J. Weigert & J.D. Roberts, J.Am.Chem.Soc . .21:_, 4940 (1969) and 
Inorg.Chem. 12, 313 (1973). 

2. J.A. Popie, Mol.Phys. ·l, 168 (1958). 
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Prof. Dr. E.G. Hoffmann 

MAX-PLANCK-INSTITUT FUR KOHLENFORSCHUNG 

MULHEIM A. D. RUHR 

MP! fiir Kohlenforschung, 433 Miilheim, Postrach 01 13 25 

Herrn 

Prof, Bernard L. Shapiro 

Department of Chemistry 

Texas A&M University 

College Station, Texas 77843 

U.S.A. 

!HR ZEICHEN IHRE NACHRICHT VOM 

E.G. Hoffmann and ~·l. Stempfle 

UNSER ZEICHEN 

Ho/Fr 
· DATUM 

·20,2.1973 

Setup of a PDP-11-Computer for FT-NMR-Spectroscopy. 

Sehr geehrter Herr Shapiro! 

In Eile, den rosa Mahnbrief vor Augen, schreibe ich in Deutsch 

eine Mitteilunr;, damit meine TAMUNN LETTER-Subskription nicht · 

verloren geht. Wie in unserem Bericht Angewandte Chemie, Int. 

Ed, ll, 375ff, 1972 ausgefuhrt, kann eine im Timesharing-Modus 

arbeitende GroArechenanla~e nur 1 schnelle Datenaquisition 

flexibel genug ausftihren, so da.Ri Fourier-Transform-NMR .CAT­

Laufe nicht rationell zu fahren sind. Wir haben deshalb unser 

Spektrometer an einen 16 K~PDP 11/20~Computer angeschlossen. 

Als Interface benutzen wir das im Euratom-B~reich standardi­

sierte CAMAC-Modularsystem, das sich leicht mit der PDP .11 

verbinden la.Et. Die Programmierung im PAL-Assembler ist nicht 

so zugig fertiggestellt warden, wie dies Herres und Ziess6w 

in TAMUNN Nr. 171 beschrieben hab~n, weil wi~ nur ein Tape­

Device als Massenspeicher investieren konnten und 6hn~ Disc 

arbeiten muBten, Wir k6nnen jetzt unseren Pulscyclus von 

10 sec-Intervallen auf Intervalle von 1 sec oder wenieer 

reduzieren. Filr die FFT steht uns der Gro~computer (PDP 10) 

~ur VerfQgunR , und wir k6nnen so den gr6Bten Teil des 

Speichers der PDP 11 ftir die Datenaauisition ausniltzen, 

- Obrigens lassen sich mit einem von der PDP 10 ilbermittel­

ten LAOCOON Part 1-Prograrnm, das wir filr 5 Kerne red~zierien, 

L 



auf dern Kleincomputer in Vefbid~un~ mit einem Sicht~erat 

leicht ·spektren fur Unterrichtszwecke simulieren. -

Ich hqff e, bald ilber ei·n Problem berichten zu konnen, das 
fur die Freunde der TAHUNN-Letters interessanter ist. Bis 

dahin bleibe ich 

mit herzlichen GrilBen 

174-29 
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CABLE ADDRESS 

" RESEARCH " 

DIVISION OF CHEMISTRY 
DIVISION DE CHIMIE •

~ 

. 
. 

ADRESSE TELEGRAPHIQUE 

PL .EASE. QUoT·E Fl LE .No . 

No DE. DOSSIER A RA.PPELER 
. 

NATIONAL RESEARCH COUNCIL OF CANADA 

CONSEIL NATIONAL DE RECHERCHES DU CANADA 

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

OTTAWA, CANADA 
K1A OR9 

19 F~bruary 1973. 

Chemical Shifts in Complex Fluoroanions · 

Dear Barry: 

For some time we have been trying to understand the 
relative stability, chemic~l shifts and spin Doupling constants 
of complex fluoroanions with structure I. 

F-A - F n 

I 

F F 
"- I 

- B - F 
/\ 

F F 

In the cases where Bis tantalum or niobrium and A is Mo, W, 
Nb, Ta or Sb one can use the chemical shifts of the . equatorial 
or terminal fluorine atoms as a measure of the electron with­
drawing ability of the AFn species. The only exception found 
thus far is when A is molybdenum and Bis niobium--; A summary 
of these results are ·shown in the accompanying table. 

SB: j es 
Attach. 

Best wishes, 

S. Brownstein. 
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Measuring Nucleus Chemical Shift with Binary Fluoride 

.MoF5 WF4 NbF5 TaF 5 SbF5 

Equatorial F on 
:: Tantalum -58.6 -65.6 ..:.69.4 ...,.72. 0 -78.6 

Terminal F on 
Tan.tallim -89.9 -94.6 -108.7 ~115.1 -125.7 

Equatorial F on 
Niobrium -161.1 -138 ,,,,145. 5 -149.4 -156.6 

Terminal F on , 
Niobr1um -194.4 -191.3 -197 ~4 -205 
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dEOL 
j EQL LTD. l 413 ,,jc1ka ~1m1,i i\kish ;rm1 Tokyo 196 Japari 

Telephone i;H2S)4'.; 1 i ·, '. C ,li) ie JEfvlSCOPE TOKYO Tele x:0 -2842-135 

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

Dear Prof. Shapiro: 

Feb. · 21st, . 197 3 -

The automated identification of alkanes and alkenes by feed-
13 ing the molecular formula and the proton decoupled CNMR 

spectrum of sample alkane or alkene has already been re­

ported by us (Japan Analyst, 21, 916 (1972)). 

The same kind of experiment for the identification of 

alcohols has been carried out. In this computation (see 
13 · 

flowdiagram), the molecular formula and the CNMR spectrum 

of sample alcohol are essential input data, and the digi­

tized 1HNMR spectrum, if availabl~, is very useful to make 

the responded results accurate. 

First, all possible isomeric structures are computed based 

on the molecular formula and the components, CH3-, -cH
2
-, 

I I 1 
-~H, -~-,and-OH, in referring with (or without) the H-

NMR analysis. Then the chemical shift of each carbon in 

every isomeric structure is calculated by the aid of para-

meters prepared by us. Finally, a structure(s) whose 

predicted spectrum is consistent with that of sample within 

the limit of !Sppm is typed out as the most plausible 

candidate(s). This computation system was applie~ to 

t :. 

L 
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dEDL 
. JEOL LTD. 1418 :\Jdkdgami Akishima Tokyo 196 Japan 

Telep~,one · ( 0425143 11 ·, ! Cable .J EMSCOPE TOKYO Telex:0-2842-135 

. MOLECULAR FORMULA 
13c NMR 

AVAILABLE? 

~s 
lH NMR ANALYSIS 

CONSTRUCTION OF STRUCTURES 
BY MOLECULAR FORMULA IN 
CONNECTION WITH(OR WITHOUT) 
lH NMR ANALYSIS 

PREDICTION OF 13c NMR FOR 
EACH .STRUCTURE 

COMPARISON OF PREDICTED 
AND OBSERVED S.PECTRA 

Flowdiagram for alcohol­
identification 

38 alcohols and one correct 

answer was given for 25 

alcohols, two answers 

containing a correct one 

for 4 alcohols, three for 

3 alcohols, four for 4 

alcohols, and five for 2 

alcohols. 

The detail will be con­

tributed to the Analyti­

cal Chemistry in the near­

est future. 

Sincerely yours, 

Shukichi Ochiai 
JEOL Limited 
Tokyo, Japan 

Ai~ 
' Shin-ichi Sasaki 

Miyagi University of 
Education 
Sendai, Japan 

Jent 
:AU:3TRAi /1SiA 1P '. --~· \ ! i1 
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Mereside Alderley Park 
Macclesfield Cheshire 
SK10 4TG 

Telephone Alderley Edge (0996 6) 2828 
Telex 669095/669388 (ICIPharm Aldley) 
Telegrams Avlontex Macclesfield 

Professor B.L. Shapiro 
Department of Chemistry 

.Texas A and M University 
College Station 
TEXAS 77843 

Your ref Our ref 
DG/RB 

Tel ext 
7-462 

CMR OF METHYL CATECHOL DERIVATIVES 

Dear Professor Shapiro, 

Imperial 
Chemical 
Industries 
Limited 

Pharmaceuticals 
Division 

Date 
26 February 1973 

Mono ethylation of 4 methyl catechol would produce 2 isomers 
designated as the 4 and 5 methyl derivatives (compounds I and II in table). 
The c.m.r. spectrum of t~e isomeric mixture showed separation of all aromatii;; 
carbon signals and by calculations using substituent parameters for -OH, -oc

2
H5 and -CH3 groupings together with several reference compounds, assignments have 

been maae. The proportions of the 4 and 5 methyl isomers was roughly equal 
in the phenol. Introduction of a further different alkyl group (methyl · 
morpholine) to the free phenol group still showed definite doubling of all aromatic 
carbon signals, now in the ratio 2:1 - these chemical shifts are shown as the major 
and minor isomers in the table. Attempts have been made to try and assign these . 
signals to determine which isomer (4 or 5) is the predominant one. · Because of 
the similarity of the two alkyl groups and because the right reference compounds 
are not to hand we have found it impossible to do this but take consolation from 
the fact that c.m.r. was the only technique that showed clearly a mixture of 
compounds,g.1.c., t.1.c. and p.m.r. all failing to do this. 

Please contribute this to the account of Dr. G. R. Bedford. 

Yours sincerely, 

\ ' . 

_:1, ~~:JF~? 
) 

D. Greatbanks. 

L 
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Cl 

c2 

c3 

c4 

C 5 

c6 

R1=H 

R2=C2H5 

R
3

=CH3(4) 

-143.9 

-145.9 ( 

· -111.9 

-129.3 

-121.6 

-114.4 

5 

R3 
4 

13c Chemical 

-143.9 

a) 
} -145.8 

-112. 8 

-120.2 

-131.0 

-115. 6 

a) Assignments can be reversed 
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OR1 

OR2 

shifts relative to TMS 

R1=CH 2 -c:J 
R2=C2H5 h 
R3=CH3 

major minor 

-147.1 -146.8 

-148.8 -149.1 

-114. 7 -115. 3 

-130.J 
a) 

-121.3J 
a) 

-122.1 -131.6 

-116.3 -115. 6 
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TELEPHONE 

34 0484 

TELEGRAMS 

UNI MELB PARKVILLE 

Wnibtrsitp qf ;ffitlhournt 
PEPARTMENT OF ORGANIC -CHEMISTRY 

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

Dear Dr . . Shapiro, 

Parkville, Victoria 3052 · 

20th Fehruarj, 1973. 

We have been investigating the use of 13 c chemical shifts · 

for the identification of the formaldehyde derived -CH 2- groups 

in formaldehyde cross linked proteins and peptides. 1 A number qf 

amino acids have been proposed as the sites of cross linking, 

including tyrosine, tryptophan, lysine, glutamine and others. 

Usi~g 2,4-xylenol and . 3-methylindole as models for tyrosine and 
. . 

tryptophan respectively; Shao Wei Let has shown by proton NMR 

that crosslinking occurs between aryl carbon and nitroge~ (e.g.I) 

and between two nitrogen atoms (e.g. II)3 Since the methylene 

protons were often partly obscured by the .solvent peak (HOD) and 

in expectation of .. other overlapping methylene absordtions iri · 

higher molecular weight systems, we turned to 13 c NMR to identify 

the formaldehyde residue. 

The chemical shifts of the formaldehyde derived carbons 

(marked*) illustrating N-CH2-c, N-CH2-N, N~CH2~s and N-CH2-O 

linkages, are given here, accurate to ±0.1 . ppm downfield from TMS. 

R= alo.nine 

<:)l~c.ine. 

so.o 

so.s-

~H3 
co 

I 

NH 
I 

>t e.1-li 
I R . 

S/.4 
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IV 

VI _ ;:---y COOH 
S I 
\-NH ,,.. 

l 2 
R=C.J;l.3._. 

83.S s2.2 S3.6 

R'= C:,.Jk g/ .b f,0.0 

The spectra were recorded in the FT mode on a Bruker HX-90 

spectrometer at the Bruker agents in Australia3 . Our own 

instrument, an HA-60 interfaced to a PDP 15/20 computer is 

being modified for FT operation by Digilab. 

Flease credit this- contribution. to Dr. M.L-. Heffernan 

(Monash University)~ 

1. 

2 • 

3. 

Yours sincerely, 

M.K. Dewar. 

M.K. Dewar, R.B. Johns, Shao Wei Let and D.P. Kelly, 

unpublished results. 

Shao Wei Let, Ph.D. thesis, University of Melbourne, 1970. 

H.B. Selby and Co., Nptting Hill,. Victoria; Mr. H. Hollenweger 

Title: 13c Shifts of Formaldehyde Derived Methylene Groups 
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J ~ODECYL ALCOHOL 
fl I I' I 11 1 ' 

''- \\'' c,, 
' HO-CH2 {CH2h CH2 CH3 in 20% C6D6 c,, 

Spectral Width = 1500 Hz Spectra obtained on a Varian XL-100 Spectrometer 
4K Time Domain ~oints C4 C9 

. . -180° Pulse = 50 usec c5 _8 
with a TTI 1010 Fourier Transform Accessory. 

32 Scans per Spectrum 
lnverslon--,-R~covery Pulse Sequence . .. T - 180° - 'r - 90° - Sample .. 

It's easy using . the · Nicolet 1080 Data System. The 1080 
incorporates unique concepts designed specifically . for the 
scientific laboratory. It has two processing units-a wired one 
for acquiring data and a programmable one for processing 
data. Thus each unit performs the functions it does best. 
Signals are digitized and added to memory by the wired pro­
cessor while it is displaying the entire averaged signal in a 
continuous, flicker-free display. This unique signal averager 
approach to data acquisition allows the display to continue 
regardless of the data acquisition rate {up to 100 kHz) so that 
the user can examine the input signal or the averaged signal, 
at any vertical or horizontal expcjnsion, without interrupting the 
data acquisition process. This allows instantaneous irispection 
of the signal to noise as well as examination of the data for 
pulse feedthrough, decoupling power, and frequency offset. 

The unique 20-bit word 1080 data processor not only allows 
more - single-precision dynamic range than any other, but it 
also has a much more powerful instruction set. This permits 
faster and more efficient data reduction and programming 
simplicity. 

The above spectra of dodecyl alcohol were obtained using 
the Nicolet automatic T1 program, which utilizes the (180° -
r - go• ~ {sample) - TJn inversion recovery1 or PRFT2 pulse se­
quence. In this experiment, the valµe of the inter-pulse interval 
r is varied from a time much less than the shortest T1 to a time 
about 5 times longer than the longest T1 in the sample. Data 
are signal averaged at each value of r and stored on the 
Nicolet 600,000 word cartridge disk memory. 

For r « Ti, nuclear magnetization will still be inverted when 

1. R. L. Vold, J. S. Waugh, M. P. Klein, and D. E. Phelps, J. Chem. Phys. 
48, 3831 (1968). 

2. A. Allerhand, D. Doddrell, V. Glushko, D. W. Cochran, E. Wenker!, P. J . 
Lawson and F. Gurd, J. Am. Chem. Soc. 93, 544 (1971). 

the go• pulse is applied, leading to inverted peaks in the trans­
formed spectrum. For r ·=T1ln 2, a null -wi,11 be observed, 
since at this time the magnetization is just passing through 
zero when the go• pulse is applied. Finally, when r » Ti, the 
nuclei will h_ave returned to their usual precession about the 
+z aJ<is before the go• pulse is applied, and the experiment 
reduces to the usual single pulse Ft nmr experiment. 

After all spectra are obtained, they are processed· all at once 
and displayed -or plotted as shown. The spin-lattice relaxation 
times of each line can be. estimated from the plots or cal­
culated using a least squares treatment, from the equation 
A = A0 (1 - 2 exp ( - 'f/T1)]. This calculation is performed di­
rectly by the program upon command. · 

This quality of data and ease of operation can be yours with 
the Nicolet 1080 · Data System, including the 600,000, 20-bit 
word NIC-2g4 cartridge disk system and the NIC-293 Pulse 
Controller. This latter unit allows the production of up to eight 
computer-selectable times corresponding to rf pulses and pulse 
_intervals. This unit is already in use measuring T1's, T2's, per­
forming gated decoupling and homonuclear pulsed decoupling 
and providing the versatility for use in almost any definable 
experiment. . . · 

The Nicolet ·1080. Data System has been successfully used 
with all major spectrometers .and is also available with a com­
plete Fourier pulse accessory package for the Varian XL-100 
through Nicolet's affiliate, Transform Technology, Incorporated. 

Why not investigate the features of the 1080 Data System 
and find out how it can make your nmr spectrometer perform 
more efficiently. · 

NICOLET INSTRUMENT CORPORATION 

'"~---5225 Verona Road, Madison, Wisconsin 53711 

Phone 608/271-3333 TWX: 910-286-2713 

In Europe: Nicolet Instrument GmbH, Goerdeler Strasse 48, D-605 Offenbach am Main, West Germany, 0611/852028, Telex: 84_114185411 · 

,----.--._ 



PO Box No 42 Hexagon House 
Blackley Manchester 
M9 3DA 

Telephone 061-740 1460 
Telex 66784112/3 
Telegrams Bridycor Manchester 

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

Your ref Our ref 

Dear Dr.Shapiro, 
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lmperia1 ··· 
Chemical 
Industries 
Limited 

Organics 
Division 

makers of dyestuffs, 
pigments, industrial 
and polyurethane 
chemicals 

Date 23 Nov 72 

13c NMR SPECTRA OF BIPYRIDYLS .AND BIPIPERIDYLS 

We have been interested for some time in the identification and 
estimation of components in mixtures of isomers in the bipyridyl and . 
bipiperidyl series. Using 100 MHz proton spectroscopy, all the bipyridyl 
positional isomers give quite distinct characteristic spectra in the 
aromatic region. The quantitative analysis of the main components, the 
2,2' and 4,4'-isomers is straightforward, but the analysis becomes , 
increasingly difficult as more of the minor components e.g. 2,3~, 2,4-,3,3-
and 3,4~ isomers, have to be dealt with. The bipiperidyl positional 
isomers all give complicated spectra in the aliphatic region and ·little 
can be done in quantitatively analysing mixtures of the positional isomers 
due to the extensive overlap of the spectra. 

Now that 13c NMR has become established, we have taken a preliminary 
look at these types of compounds. (Thanks are due to our colleagues Geoff 
Bedford and David Greatbanks of ICI Pharmaceuticals Division, ~lderley Park, 
for running some of the 13c spectra on their 13c FT modified Ht,100D and 
allowing us spectrometer time to run others ourselves). The 3c spectra 
of 2,2' and 4,4~bipyridyl are straightforward, with proton coupled spectra 
allowing easy assignment of peaks. The proton decoupled spectra are not 
overlapped at all and we feel confident that this will be so for the other 
positional isomers, which we hope to run soon. As yet, we have not 
investigated the quantitative aspects of mixture analysis by 13c NMR. 

The 13c s:pectra of 2, 2' and 4,4'-bi:9iperidyl also allow ready 
distinction of the isomers and again extension to include the minor positional 
isomers and possible Qf~titative analysis of mixtures in this series can 
be anticipated. The C NMR spectrum of 2,2'-bipiperidyl proved of additional 
interest in that doubling up of the expected five peaks in the proton 
decoupled spectrum was found. This is shown on the diagram attached, together 
with the shift positions relative to TMS. 
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We believe that this doubling is due to the presence of two 
components. If it is assumed that both piperidyl rings have the chair 
configurat{on and that the NH protons are most likely to be axially 
orientated (1), then the two species involved could be the two 
diastereoisomers 

H \-\ H i-i 

NA~ 
. I 

H Thre.o 

We have some evidence that these species mey- be separable by GLC 
and a .recent Russian publication (2) indicates that separation by TLC is 
possible also. If we can separate and collect fractions, then we would 
hope to assign the two sets of bands to the two species. 

All 13c spectra were obtained from CDC1
3 

or dioxan solutions, with 13cH I as lock and T:MS as reference. 
3 

* · P.HAMPSON 

Yours sincerely, 

A.MATHIAS 

/(7//~ 
, .. -·· 

(1) Eliel, Allinger, Angyal and Morrison; Conformational Analysis, 
Interscience, 1965 p.244. 

( 2) 

* 

Forostyan, Efirnova and Sorol!:a, J. Org. Chem. USSR 7, 2198, 1971 
(p. 2282 in English Translation). 

Present address:- ICI Pharmaceuticals Division, Hurdsfield Works, 
Macclesfield. 

,,--..__ 

~ 

L 
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Carbon Lines 

3 4 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
TMS 

Shift (ppm) 

-61 .9 
-6-1 .6 
-47.4 
-46.9 
-29.3 
-28.2 
-21.0 
-26.7 
-25.0 
-24.8 

o.o reference · 

5 - 10 

13c NMR Spectrum of 2,2'-Bipiperidyl (proton decoupled). 
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TMS 
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Oklahoma State University 

Department of Chemistry I ( 405) 372-6211, Ext. 7215 I Stillwater, Okl,ahoma 7 407 4 

Fe~ruary 21, 1973 

Dr. B. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TEXAS 77843 

Dear Dr. Shapiro: 

Bicyclic c~P Heterocycles 

The stereochemistry of cis and trans alkyl substituted carbon-phosphorus 

heterocycles 1 and 2 has been examined using simple chemical shift difference1 ' 2 , 
,,..J -

Lanthanide shift reagents3 , and J coupling constants4 • 
PCH 

We have determined the overall stereochemistry of ,2 and _1, via pmr analysis. 

The configurational assignment was based, in part, on the chemical shift of 

the P-CH3 group. The lower field methyl was assigned to,2 (02.18 for}, in 

DCC1 3) _in analogy with cis-2-methyl-l-phenylphospholene-l-methyliodide~ (compared 

to o2 .12 for ~ in DCCl 3). 

/ ...,.Ci-I 
·1 C ' rs 1-) . 

L J. ~ 

The reported assignment2 for the methyl iodide salt is logical because of 

t.he deshielding effect on the cis P-met:.hyl group, but supporting .evidence 

would appear lacking. Fortunately, the methyl groups on the six-membered 

ring of ,J and ,1,, [CH3 (A) and CH3 (B)] permit a more definitive assignment. · These 

methyl groups appear as two singlets (ol.31, 1.51) for 3 at higher fields 
,rJ 



= 
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than for 4 (ol.58, 1.68), which would be expected based on their proximity 
,,--J 

to the phenyl group, i.e., exo. in}., and endo in i· The JPCH coupling for the 

CH
3 

protons is normal at 13.5 Hz in either isomer. Work is continuing on 

C-P-heterocycles. 

(1) L. D. Quinn and T. P. 

(2) K. L. Marsi, F. Burns, 

(3) B. D. Cuddy, K. Treon, 
J. R. Corfield ands. 

Sincerely ~our~, 

K. D. Berlin 
Regents Professor 

Barket, J. Amer. Chem. Soc., 

Don L. Morris 
Research Associate 

92, 4303 (1970). 
,--v 

and R. T. Clarks, J. Org. Chem., 37, ns ().972). ,._, 

and B. Walker, Tetrahedro~ Lett., 4434 (1971); 
Trippett, Chem. Comm., 721 (1971,). 

(4) J.P. Albrand, D. Gagnaire, M. Picard and J. Robert, Tetrahedron Lett., 
4593 (1970). 
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NORTH TEXAS STATE UNIVERSITY 

DENTON, TEXAS 

DEP.ART,-IE:!\"'T OF GH-E~IISTRY 

February 26, 1973 

. Title: Eu(fod) 3 as a tool for elucidating stereochemistry of blefins 
(via the epoxides). 

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

Dear Barry: 

We have previously determined that the Birch reduction of 
[2.2]paracyclophane (I) gives the 2,5,2' ,5'-tetrahydro product (II) 
[Tetrahedron Letters,-No. 10, 757 (1971)]. At that time we wereaware 
that two stereoisomers were possible -- meso (Ila) and d, 1 (!Tb) 
but: we had no way to .determine if our product was Ila, Ilb, ~a mixture 
of both. - ·- · --·• 

® Nci.. 1'-i~l3 . :;~ · . 

~ } C:Gl Co-. ~--.--•"-,-➔ 
f1-01·1 

I 1t~ 1f b 
Subsequently, we recorded the carbon magnetic resonance spectrum 

of II. This spectrum exhibited four signals, indicating that the product 
wasone stereoisomer and not a mixture. Further attempts to elucidate the 
stereochemistry (e.g., photochemical stud1es, resolution of diastereomeric 
salts) were unsuccessful. 

Finally, an Eu(fod) shift study Iby the method of B. L. Shapiro et 
al., J. Amer. Chem. Soc., 93, 3281 (1971)] of III -- the monoepoxide of TT = was conductecr:- For a model compound for III we synthesized IV, the -
monoepoxide of 2,5-dihydro-E_-xylene. -

® 2g] 
r.> . 

CH ;-0--c H 3 

'°'\ -.J.Y. 
]I[Q. 

ll[I:, 

-----L 

V 
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The chemical shift observed for an equivalent amount of Eu(fod)
3

, 
~c/p, was determined by plotting the observed chemical shifts as increasing 
amounts of Eu(fod) 

3 
were added. Good linear plots were thereby obtained ·. 

The results for IV are shown below: the epoxide proton H experienced a 
shift of ~c/p = 138, while the olefinic proton Hb experi~nced a much 
smaller shift of 3.61. 

We next determined the M/ p values for II I. The epoxide proton H . 
experienced a shift of 138, while the three olefinic protons experienceda 
shifts of 3.76, 3.07, and 0.48. The 3.76 value was assigned to Hb on the 
basis of the shifts for the model compound IV (this assignment was . 
substantiated by agreement of the respective~c values). Assignment of the 

He.. ( ··---13J H"-~-- -- -·- 135 

.],07 

two remaining ~c/p values could be done only for the stereoiso~er Illa: the 
Hb and He ·protons lie almost equidistant from the Eu atom, leadingtosimilar 
~o /p values of 3.76 and 3.07; the more remote Hd proton has the smaller , tc/p 
value of 0.48. When one tries to assign the H and Hd protons for the 
other stereoisomer IIIb, one cannot explain wh~ these two protons -- both 
equidistant from the Eu atom -- have such different ~c/p values. 

The conclusion is that the monoepoxide is Illa and that the tetrahydro 
product of [2.2]paracyclophane is the meso stereoisomer Ila. 

JLM:hs 

Sincerely yours, 

/1-~ 
James . L. Marshall 
Associate Professor 



3737 BELLAIRE BOULEVARD 

HOUS T ON , TEXAS 

February 27, 1973 

MAILING ADDRESS 

P. 0 . BOX 481 

HOUSTO~, TEXAS 77001 

Some 1 2 CJ3C Isotope Shifts 

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

Dear Barry: · 

Perhaps I can get this to you in time to forestall your. sending me 
one of your nasty letters. 

I recently had occasion to measure l3 C-13 C coupling constants and 
12 C-1 3 C isotope shifts in some hydrocarbons. The enclosed figure is 
representative of the kind of results I have obtained. The coupling constant 
of 34.9 ± 0.1 Hz between adjacent carbons is not ·unexpected. However the 
observation of a small difference in isotope shift (see Table) depending 
on the location of the carbon in the molecule has, to my ·knowledge, not yet 
been reported. 

Species I Species II 

0.06 ppm 

. * _ 120k_ 13 Cfk--12Cfk- - 0.06 ppm 

0.12 ppm 

(Starred C is the one being observed). 

If · anyone knows of published data on such 13 C isotope shifts, I 
would appreciate hearing about -it. 

CAR:pcr 
Attachments 

SHELL DEVELOPMENT COMPANY 
Bellaire Research Center 

Sincerely youri:;, 

C. A. Reilly 

~ 

\___, 
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PROGRAM FOR SYMPOSIUM ON NMR SHIFT REAGENT CHEMISTRY 

To be held at the Spring National Meeting of the 
American Chemical Society 

Dallas, Texas 
April 9, 10, 11, 1973 

~ 

L 

C. 

SPONSOR: DIVISION OF ANALYTICAL CHEMISTRY 
(co-sponsored by Division of Organic Chemist~y) 
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4:55 
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MONDAY AFTERNOON 
Symposium on NMR Shift Reagent Chemistry 
Robert E. Sievers, Presiding 

Robert E. Sievers. Introductory Remarks. 

C. C. Hinckley, W. A. Boyd, F. Behbahany, ~nd G. V~ Smith. 
Chemistry of Lanthanide Shift Reagents: Secondary Deuterium 
Isotopr Effects. 
Discussion 

R. E. Sievers, J. J. Brooks, J. A, Cunningham, D.S. Dyer, and 
R. E. Rondeau. Interactions of Nucleophiles with Lanthanide NMR 
Shift Reagents. 

.. Discussion 

William DeW. Horrocks, Jr., James P. Sipe, III, and Daniel 
Sudnick. Magnetic Anisotrop)'." and Dipolar Shifts in Shift Reagent 
Systems. 
Discussion 

· Harlan L. Goering. Direct Determination of Enantiomeric Com­
positions with Optically Active NMR Shi.ft Reagents; 
Discussion 

R. · Du1·ton Lewis and E. Wenkert. Structural Elucidation of 
Natural Products. 
Discussion 

TUESDAY AFTER!'!OON 
Symposium on NMR Shift Reagent Chemistry 
)!:rnest Wenkert, Presiding 

G. E. Hawkes, C. Marzin, D. Leibfritz, S. R. Johns, K. Herwig, 
R. A. Cooper, D. W. Roberts, and J, D. Roberts. Lanthanide Shift .,.......____ 
Reagents and C-13 NMR Spectroscopy. \__, 
Discussion 
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Raymond E. Davis and M. Robert Willcott. Assesssment of 
the Pseudo Contact Model via Agreement Factors. _ 
Discussion 

M. Robert Willcott and Raymond -E. Davis. Configurational 
Assessment bf Conformationally Mobile Molecules by the LIS 
Experiment~ 
Discussion 

D. A. Sweigart, L. E. Ford, C. M. Dobson, and R. J.P. Williams, 
The Structure of the Cholesterol • Ln(III)(DPM)

3 
·complex in ,CDC1

3
. 

Discussion 

G. P. Moss and E.W. Randall. Some Investigations of Lanthanide 
Induced Shifts in NMR. 
Discussion 

WEDNESDAY AFTERNOON 
Symposium on NMR Shift Reagent Chemistry 
Charles S. Springer, Jr., Presiding 

B. L. Shapiro, M. D. Johnston, Jr., A. D._ Godwin, H. L. Pearce, 

· T. W. Proulx, M. J. Shapiro and F. A. Reilly. Some Applications of 
Lanthanide Induced Shifts to Organic Structur_e Problems. Discussion 

Tobin J. Marks, J. S. Kristoff, R. Porter, and D. F. Shriver. 
Organometallic Aspe_cts of Shift Reagent Chemistry. 
Discussion 

Joachim Bargen. Chemically Induced Dynamic Nuclear Polari­
zation in the Presence of Paramagnetic Shift Reagents. 
Discussion 

C.S. Springer, Jr., A.H. Bruder, S.R. Tanny, M. Pickering, 
and H. A. Rockefeller. Ln(fod)

3 
Complexes as NMR Shift Reagents: 

The Effects of Water, and Changes of the NMR Time Scale. 
Discussion 

I. M. Armitage, L. D. Hall, A.G. Marshall, and L. G. Werbelow. 
Use of Lanthanide ·NMR Shift Reagents for Determination of 
Molecular Configuration. 
Discussion 

· Jacques Reuben. Effects of Chemical Equilibrium and Adduct 
Stoic}:iiometry in Shift Reagent Studies. 
Discussion 
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Dartmouth College HANOVER• NEW HAMPSHIRE • 03755 

Departm~nt of Chemistry · TEL. ( 603) 646-2501 

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

Dear Barry: 

February 27, 1973 

-Re: Postdoctoral Position 

We are seeking an "nmr research associate" with a strong background 
in nmr research and instrumentation to supervise and maintain our 
nmr laboratory for 12 months while I am on leave. He or she could 
begin as early as late May. · 

. . 1 19 13 11 
Our present nmr facility consists of an HA-60IL ( H, F; C, B) 
equipped for decoupling, signal-averaging, variable-temperature, 
and pulse operations; of a Perkin-Elmer ~-24 for routine use; and 
of a DEC Lab 8/E Computer. 

The specific duties for this ' position will be: · 

1) to assist and instruct students and faculty in the ordinary 
and specialized operations of the nmr. 

2) to assist two or three faculty members in the nmr phase of 
specific research projects. · 

3) (depending on abilities and ~nterest) to help extend the 
computer interfacing of our nmr facility. 

The person involved would have the remaining time for his own 
research or for a more involved interactio·n with one of the faculty. 

Interested persons should send . resume . and list of references as 
soon as possible, so that a decision can be before mid-May. 

Si y _Jurs, 

Paul R. Sh&fer 
Professor of Chemistry 

5 

PRS/blw C 
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dEOL 
U.S.A., INCORPORATED " 235 BIRCHWOOD AVENUE ~ CRANFORD, NEW JERSEY 07016 

INSTRUMENTS and APPLICATIONS CENTER ·· (201) 2_72-8820 

TELEX NO. I 3·8840 

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

Dear Barry: 

March 1, 1973 

SUBJECT: Positions Open 

This is to inform your readers that we have two positions 
open which we hope to fill as soon as possible: 

1) An R & D position in NMR., ESR. A background in electronics 
and instrumentation would be very helpful. The ability and 
willingness to work with people is also essential. 

2) A osition in our Service De artment. A complete, broad­
knowle ge of electronics a instrumentation is absolutely. 
essential. · 

Both positions are located in our Cranford office. 
salary will be commensurate with the training and experience 
the person hired. Anyone interested should contact me at the 
address. 

Very truly yours, 

JEOL U.S.A., INC. 

;~. 
Thomas C. Farrar 

The 
of 
above 

Director of Research & Development 

TCF/rmh 

Electron Microscope/Scanning Electron Microscope/NMR!ESR M_ass Spectrometer/Amino Acid Analyzer/Laser Raman X-Ray 

Microanalyzer/X-Ray Diffractometers/Electron Beam Equipment 
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RESEARCH CENTRE 

SUNBURY-ON-THAMES 

MIDDLESEX 

ENGLAND 

EPSOM DIVISION GED 

GREAT BURGH 

EPSOM 

13c NMR of .Alkyl Substituted Phenols 

Dear Professor Shapiro, 

For some time we have been interested in the identification of 

polyalkyl substituted phenols by NMR, Although proton NMR is very 

useful for . the identi:Ucation of . the alkyl substituents the . analysis 

of the aromatic proton region does not lead to an unambiguous assignment 

tor the numerous possible positional isomers. We have therefore obtained 

the C-13 ·spectra of nearly 60 mono•, di-, and tri-methyl, ~-propyl 

or ~-butyl phenols and derived a set of direct (Sd) and indirect (81 ) 

shielding parameters. 

The Direct Effect of Alkyl Sub'atitution on the 

Carbon-13 Chemical Shift in Phenols 

Relation to Hydroxy Subs ti tuent 

Group 
Methyl ug-Propyl tart-Butyl 

Ortho -9.0 (-6. 6) -19.4 -20.4 

Meta -9.7 (-6.5) -20.2 -19.8 

Para -9.0 (-5. 7) -20.1 -21.1 

For the methyl substituent two values were found, indicating. that the 

8d are affected by a further introduc.tion, at the ortho position to the 

methyl group considered, ot a second or third methyl group • . The 

bracketed values refer to phenols having at least two methyl groups 

ortho to each other and are examples of "crowding" constants observed by 

many workers both in the lff and 13c spectra of polysubstituted benzenes, 

\___,, 



Effect 

Ortho 

Meta 

Para 

The Indirect Effects of Alkyl · Substitution on the· 

Carbon-13 Chemical Shffts in Phenols 

Substituent 
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-Position of Methyl Iso-propyl !ill-butyl 
Substituent 
Relative to 

Ring Carbon Poaitj,on Ring Carbon Position Ri ng Carbon Poa i t 11::,n Hydroxy Group 

s 0 m P.. s 0 m P.. s . 0 m - - -. 
o- 1.4 -1 .4 2.6 3,5 0,3 2.7 -
m-- -0,9 -1 .1 2.8 2.4 2.6 

E_- -0.4 2.3 3.3 

o- -0.3 -0.1 o.o 0.1 0.4 -
o- (0.9) (1.0) -
m- 0.2 0.4 0.1 0.5 0.1 0 . 6 ,... 

E_· -o.5 o,o 0,6 

E,- (-0.6' 

o-· . 2,8 3.2 2,6 -
m- 3.1 2.8 2 , 6 -
E_- 2.2 1.8 2,5 

The bracketed values indicate substituted ring carbons. 

The derived Sd and Si parameters were applied in an additve manner to the 

calculation of the ring carbon chemical shifts of a number of mixed alkyl 

phenols (Me,Pri; Me 0 But; Me2 ,But: Me,Bu~) and reproduced t he observed 

P.. 

3.3 

0,9 

values with an averaged absolute deviation of 0.46 ppmp the maximum deviation~ 

being 1,6 ppm. 

below. 

Typical examples for l!!!-butyl""11lethylphenola. are ~ en . 

. 
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Observed and Calculated Carbon-13 Chemical Shifts . 

for tert.;.Butyl-Methyl Phenols 

. ,,·., . 

Carbon Number 
Phenol 

1 2 3 .4 5 8 

2-!!!:!,-Butyl Obser. 41.2 57.0 65 .8 63.8 65.8 78 .. 4 

4~ethyl Cale. 40.9 56.9 65.5 63.0 65.4 77.9 

2-!!!:!,-But yl Obser. 39.1 60.0 66.2 72.0 56.7 76.0 

5-Methyl Cale. 38.9- 60.7 · 66.3 70.8 58.1 77.& 

2-!!!:!,-Butyl Obser. 40.2 57.6 68.4 73.1 · 65.0 70.2 

6-Methyl Cale. 40.1 58.5 68.7 72.8 64 ,4 69.9 

3-!!.!:,!-Butyl Obser. 38.3 83,3 43.1 74 .5 . 54,6 79.8 

5-Methyl Calo, 38.7 83.7 '43,8 74.2 54.l 79.7 

4 •.!!!:l•Butyl Obser. 42.0 69.6 65~4 50.6 89,8 78.4 
. 

2-Methyl Calo. 42,3 69.8 65.1 51.9 69.3 78,3 

Chemical Shifts in ppm from i~ternal CS2 

#', ?1~ .. 
H, PYSZORA 

C 
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DIVISION OF CHEMISTRY AND PHARMACY 

UNIVERSITY OF MUNICH 
8000 MUNICH 2 

GERHARD -BINSCH 
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INSTITUTE OF ORGANIC CHEMISTRY 

KARLSTRASSE 23 PROFESSOR OF THEORETICAL ORGANIC CHEMISTRY 

February 26, 1973 

Professor Bernard L. Shapiro 
Department of Chemist~y 
Texas A & M University 
College Station, Texas 77843 
USA 

Non-Mutual Exchange of Three-Spin Systems 

Dear Barry: 

One of my former cowo.rkers at Notre Dame, Susan A. Lesko, did her 
thesis work on non-mutual exchange of tightly-coupled three-spin (proton) 
systems. Since we couldn't find suitable ~odel compounds that showed all 
the effects we were looking for, we decided to prepare a few ourselves . In 
addition to the molecules a - d we also investigated the dnmr spectra of 
octadeuteriocyclohexane, a sample of which was kindly supplied by Ed 
Garbisch. There is nothing particularly remarkable about the latter compound, 
except that the AA'BB' ~ BB'AA' spectra suffer from the usual drawback of 
collapsing to a singlet on fast exchange. 

X HD a, X = CN 

~HF 

b, X = Cl 

~A 
~ c, X = Br 
~ d, X = OCD3 B 

HC HE 

We were fortunate in that the deuterium-decoupled slow-exchange as 
well as the fast-exchange spectra were nicely complicated in all four cases, 
yet simple enough to be completely analyzable without difficulty. The point 
of doing work of this kind is, of course, to obtain thermodynamic and 
kinetic information simult~neously. Since in addition to tha temperature 
dependence of the_ conformer populations in the range from ~130° to -85° we 
have also managed to obtain reliable equilibrium data around ambient tempe­
rature, the precision and accuracy of our thermodynamic numbers far exceed 
even high standards proclaimed by Jensen and Bushweller. The exchange­
broadened spectra were, however, analyzed by visual comparison with computed 
band shapes. I have decided to delay publication of the details of this work 
until we have completed a full least-squares analysis, since I now tenta­
tively believe to have· an idea as to how to overcome the mathematical and 
computational obstacles of such an approach in an elegant and efficient 
manner. Whether this turns out to. be feasible remains to be seen. We are 
cooperating on this project with .Josef Heinzer at the ETH Zurich, who has 
already incorporated a brute-force least-squares procedure into DNMR3. 
Hopefully we will have something to say about the progress of our joint 
venture by the time the next blue letter arrives. 

Sincerely yours, 
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Give your pulse a heart. 
For the kind of pulse required in tomorrow's NMR research, we have 
the perfect heart today. It's our PFT-100 Fourier Transform system. 
A system designed with incredible power, unusual versatility. 

The PFT-100 is capable of a 15 µsec. pulse sufficient to produce a 90° 13C 
magnetization vector tipping. Complete controls permit fine adjustments to 
regulate Pulse Width, Interval and Repetition. The system design allows you to 
select single or multiple pulse programs such as FT, DEFT, SEFT and more. 
Plug-in hard board program modules make it all possible. 

The magnet and CW/FT probe is also at the state of the art. It features a dual 
cross coil detection system with Deuterium (2H) Internal lock. It has a hetero­
nucleus External lock, as well. You choose a fixed or replaceable insert probe 
which permits 5, 8 and 10mm/0D variable temperature sample tubes. 

There's more. Push button controls and the solid state design of the PS-100 
CW/NMR. There is also complete compatibility with most existing FT data 
reduction systems. They combine to make it a total research NMR system. 

At the heart of NMR research. 
JEOL provides worldwide service and knowledge that are unsurpassed in the 

NMR field. With our MH-60, C-60HL, MH-lOOand the PFT-100, we offer 
a broader range of equipment and locations 
lthan any other firm. 

Information and demonstrations are available 
through our offices in Tokyo, London, Paris and . 
Sydney. As well as the newest laboratory in the 
United States devoted to NMR research atJEOL, , 
235 Birchwood Avenue, Cranford, N.J. 07016. 

NMR Spectrometers/Mass Spectrometers/ESR Spectrometers/laser Raman Spectrophotometers/laboratory 
Computers/Scanning Electron Microscopes/Electron Microscopes/X-ray Diffractometers/Amino Acid Analyzers. 

0 
0 



When You JVeed an NMR System, 
See Varian First. o 

Varian, world leader in magnetic resonance 
spectroscopy, offers a complete selection 
of NMR spectrometer .systems; from low cest 
systems designed to solve the typical prob­
lems ef industrial and academic laboratories. 
to the ultimate in research NMR systems. 

Our basic systems are briefly described 
here. Ask us what's new for any one, since 
we',e continually expanding the flexibility and 
research cap~bility of NMR instrumentation. 

HFt-220 and HR-300 

These offer tfle highest performance in 
commerciall~ available high resolution NMR 
spectrometers. The HR-220 (220 MHz) and 
HR-300 (300 MHz) spectrometers are 
engineered for use in those applications 
requiring the highest magnetic field strengths 
such as liquid crystal, •biological, biopolymer, 
and biochemical studies. Accessories are 
available for observation of 'H, 13C, ' 9 F:, 31 P, 
11 8, and 2H in both the continuous wave 
and Fourier transform modes. 

XL-100 

A pulsed-Fourier transform or frequency 
swept high resolution 23.5-kG spectrometer. 
It features observing cal:)ability from 7 to 
100 MHz, and decoupling range from 2.9 to 
58 and 94 to 100 MHz for continuous wave, 
noise decoupling or INDOR experiments. 

L0cking flexibility for homo- or heteronuclear 
internal lock on 'H, 19F, and 2H, and external 
leek on 'H and '"Fare P.rovided. Fourier 
transform operation, T1 measurements, 
homonuclear decoupling and solvent 
eliminaticm techniques are als.o routine 
XL-100 operations. The XL-100 can 
be tailored to meet single purpose or 
multi-departmental NMR needs. 

NV-14 

A moderately priced 14-kG, "C research 
spectrometer offering the highest performance 
per dollar of any NMR system new available. 
Accessories include Fourier transform for 
"C, and ether nuclei such as 'H, ' 9F and 
31P. It is a solid state~ frequency swept 
spectrometer ieeal for either high perfor­
mance routine tasks, er for those researeh 
requirements demanding state-of-the-art 
capabilities along with versatile lock, spin 
decoupling, and variable temperature 
capability using 8mm sample tubes. 

New System T-60A 

' . ., , 
~: / • ' •• • > • • L • • • 

~; _ --.~:~~--~ -. ~~= ~~~ .. -: 

The T-60A is the newest Varian NMR 
system, a new system with a heritage, 
a solid tradition of fine workmanship and 
reliability inherited from its gredecessor, 
the renowned System T-60. T-60A sensi­
tivity is in excess of 30:1, and resolution 
is better than 0.3 Hz. Modular accessories 
include internal lock, variable temperature, 
wide sweep, and spin decoupling. 

EM-360 

'A 60-MHz instrument whi.ch embodies Varian 
Anaspect's expertise in producing low cost 
spectrometers and Variar.i technical leader-
ship in resonance spectrescogy. The result is 
an instrument which is far ahead of t~e field 
in combining economy and'p.erfermance, 
flexibility and simP,lic"ity. The newest Varian 
NMR system, it'_s tfle 'lew cost leader in the 

I 
,JI 

60-MHz field, yet it delivers high priced 
performance. Guaranteed sensitivity of 18:1 
signal-to-noise and 0.6-Hz resolutien are Q 
performance features which· sJ1it this , 
instrument to a wide variety of routine and 
research applications. · 

EM-300 

A rugged, low priced 30-MHz spectrometer 
giving excellent results with minimum effort. 
The EM-300 can easily handle routine proton 
applications. The instrument's ability to 
offset, ex1a>and or integrate have made it the 
preferred system in hundreds of teaching 
laboratories. Other owners have found the 
EM-300 to be just as useful in simple, 
routine control applications. 

Write: 611 Hansen Way, Palo Alto. 
California 94303 

varian instruments@O 

Brand names: ANASPECTTM • CARY®• MAT• VARIAN~ 
VARIAN AEROGRAPH® • VARIAN TECHTRON 




