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WE STOCK ALL THE RECORDING CHARTS YOU NEED •• • 
• THE WORLD'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
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NEW FREE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY QUESTIONS, PLEASE CALL. 

Finest grade NMR Chart Paper made to be used in every model spectrometer. All charts 
CHART PAPER have been updated to coincide with the newest instrument techniques .. . Fourier 

Transformation, Hetero-Decoupling, and Time Averaging. 

NOTE: All charts packaged 500 sheets to a box except roll charts or as otherwise noted. 
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NUMBER INSTRUMENT TYPE 1-10boxn 11-~4boxn 25-49boxn 50& over 

VARIAN 
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WCV-100IS-100A) HA-100, HA-100A, and D Cal. $35.00 $34,50 $34.00 $33.50 
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I 

NMR SPECIALTIES 
WCN-60/100 A-60, HA-100, A-56/60 Cal . 35.00 34.50 34.00 33.50 
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UNIVERSiTY OF CALIFORNIA, SAN FRANCISCO 

BERKELEY • DAVIS • IRVINE • _LOS ANCELES • RIVERSIDE • SA":1 DIECO • SAN FRANCISCO SANTA BARB.ARA • SANTA CRUZ 

- SCHOOL .oF) •aARMACY 
SAN FRANCISCO! (;ALIFORNIA 94143 DEPARTMENT OF PHARMACEUTICAL C~EMISTRY 

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

March· 1, 1976 

Title: L Water Proton T1, T2, and Tl Measurements Fit to Log · 
No~l Distribution of Corrilation Tim_es for Packed 
Erythrocytes _ (Adult and Sickled) at Low Temperature 

. Dear Barry: 

· We have been making proton NMR relaxation time measurements on .water in packed 
. red blood cells, both· normal adult and sickle, in : an at tempt to understand 
. the ·interactions of .water :with -· cellular components arid the motion -of the water 
asaociated :with ·those components chiefly hemoglobin. · In _ order to 'simultaneously · 
account , for all our T1 data (at different frequencies), T2 data, and 'TlP data -
_(at several diff_erent rf power levels), all measured over a .wide temperature . 
range, it has been necessary to use a distribution of correlation times with 
three maxima for studies of .erythrocyte~ above· freezing and with two Diaxima 
for :studies below the _freezing point of :bulk water._ 

:.n:ie T1p miasurement:s have made it poesib_le to ~ample water molecul,es with large 
("'10-S to 10".".6 -sec) correlation times. With this .additional data,. not avai~le 
in previous investigations, we have noted a maximum at about 10-6 s 'ec ~hicli could 
not previ~usly have been observed with ordinary T1 : and T2 . measurements. _ 
We presently ascribe the three maxi.ma to bulk water, water "loosely bound" ·to 
hemoglobin, and water "tightly bound" to . hemoglobin. · Each type of water has a 
distribution of correlation times. At temperatures much below 0°, only two 
maxima are obtained_ which -correspond to the bound water. · 

'lhe distri•bution of correlation times · for pack~d adult erythrocytes has been 
determined by simultaneously fitting all the Tl' T2 , and T1.p ' data_. _ A computer 
fit to a . log normal distribution, 

C 
_1, 

w~ ;'made. Tc is the correlation ti~ an.ct Tc* is the median of the distribu'tion. ~ / 
'The results of the conputer . fit for packed erythrocytes. at -S5° ·are shown in the 
accompanying . figure. The parameters.- for the ·fit are · 
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•c*(l) = 1.3 X 10-8 sec, B = 3.2, Fraction= 0.84, Ea= 9 kcal/mole 

•c*(2) = 1.85 X 10-6 sec, B = 0.85, Fraction .= 0.16, Ea= 7.3 kcal/mole 

We would also like to invite applications for a post-doctoral position. 
Research into the role played by water in Qiological tissue .will be the primary 
focus of the post-doc. In addition t .o the pulsed NMR apparatus, we have a 
multinuclei XL-100 with Nicolet FT set.;..up for use in this research. The stipend 
will be in the range $11,000-$12,500 and. is renewable after the first year. 
Interested applicants should se~d a resume to Thomas L. James and have two letters 
of recommendation sent. 
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Sincerely, 

Thomas L • James 
Assistant Professor of Chemistry 
and Pharmaceutical Chemistry 

~/ t::l cl . 
Irwin D. Ku' 
Associate Professor of Chemistry 
and Pharmaceutical Chemistry 

M~Z~ 
Adam Zipp . LJ f 

NIH Post-Doctoral Fellow 

4. 5. 6. 7. 8. 9. 10. 12.5 . 
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THE UNIVERSITY OF BRITISH COLUMBIA 
2075 WESBROOK PLACE 

VANCOUVER, B.C., CANADA 

_DEPARTMENT OF CHEMISTRY 

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

Dear Barry: 

V6T 1W5 

March 19, 1976 

Further Proton R1-values 

As part of our continuing interest in proton spin-lattice r~laxation 
we have measured the R1-values for all the ring protons of the eight, 
isomeric 1,6-anhydro-B-D-he~opyranose triacetates.· This gives us 56 · 
separate R1-values ,from-which we can obtain fuy simple regressional analysis 
values for the specific interproton relaxation rates; these are summarized 
below. Since we know from .other experiments that these protons relax 

..,._----~-o 
/ /Qo . r . . ... 

. . 

. . 0... 0 
"L--.1-.erfCO~O n. ~~Ol h'~ 

~ t::"v- ; lo LUY; o--iv,. I .,.. 

_, 
\M. Se.c.. . 

exclusively via .the dipole-dfpole relaxation mechanism, we can use these 
values to calculate the geometry of these molecules~ . From the standpoint · 
of n~m~r. spectroscopy it is interesting to find that one can intercompare 
the proton R-valueof different molecules in much the same way as chemical 
shifts and coupling constants. 

These measurements were made by Klaus Bock whilst he was on sabbatical 
leave here fr:om the Technical Universityof.·Denmark. 

Wi .th all best wishes, 

Yours sincerely, 
-~ · - · .. . . 

. . 
L.D. Hall -----LDH:lml 
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SOCIETA. ITALIANA RESINE 
S.p.A. Cap. Sociale L. 5.000.000.000 - Sede Sociale Via ·sorgogna,· 5 - Milano 
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Department of Chemistry, ~xoc ... S.e.s.to., .... 29/3/1-9.7.6 ___________ ______ _ 

Texas A & M University 
College Station, TX 77843, 

US A 

d~ cltore nello rlspo•lo __ ~_q/_~-~-~/f9. ___ ... --- --- ·-· 

_) 

Subject : 2,4-/2,6- Isomer ratio in commercial toluene di-iso­

cyanates . 

Commercial toluene di-isocyanate (TPI) is a mixture 

of 2,4- and 2,6-isomers. A rapid and accurate method to deter­

mine the 2,4-/2,6- isomer ratio is not known even if some IR( 1) 
. (2) . 
and GC , procedure have been.reported. Recently a proton 

NMR (3 ) and 13c NMR ( 4 ) method have been also suggested. About 

the proton NMR method the analysis is done in hexafluorobenzene 

as solvent observing the CH
3
- resonances. 

The· CH
3 

resolution of the two" isomers, -however, is . not good 

enough and is such that it interferes with a straightfoward and 

accurate quantitative analysis on the bases of the integrated 

spectrum. 

We currently determine the 2,4-/2,6- isomer ratio in commercial · 

toluene di-isocyanates since several time, using pyridine bases 

as solvents . Iri. particular, the _best separation and resolution 

of the CH
3
- resonances is observed in quinoline, as shown in the 

herebyattached Figure. In quinoline the CH
3
- resolution is nor­

mally good, ca. 1.5 Hz at half-width vs. ca. 3.5 Hz of the spec 

trum in hexafluorobenzene. as reported ( 3) ~ The cf values are : 

J= 1.81 for the 2,4-isomer and <)= 1.76 for the 2,6 isomer. 

Mod. 10027/02 - 11.000 • 7-67 
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The points of inflection of the_ integrals, being well defined, \___, 

allows a rapid •and accurate analysis. 

your 

cP~te IP~'~. 
sincere/"!1/, . 

u/JNl: 
(G. Cancellieri) (L. Cavalli) 

1) ASTM 1638-70 . 

' 2) E.G. Belen'Ku, V.A. Orestova and Yu. E. Eizner, Zh. Analit. 
Khim., 20, 934, 1965. · 

· 3) M.R. Platten, Org. Magn. Resonance 7, 306, 1975. 
. . 

4) I.K. O'Neill and M.A. Fringer, Org • . Magn. resonance 6, 398, 
1974. 

SOCIETA' ITALIANA RESIN! 
Centro Ricerche Analisi 

SEAN - SESTO 

Via Trento, 106 -
20099 Sesto San Giovanni (MI) ITALY 

l 



:. 

5 Hz 

; 

1, 76 

60 MHz, Spectrum of . Commercial 
Toluene di-isocyanate in Quinoline 
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TELEPHONE: 660 0522. 

DEPARTMENT OF ORGANIC CHEMISTRY 
m4, lttiutrsity nf ~gbntg _ 

r,;f arch 29 , 1.9 76 
Prof.B.L.Shapiro 
Department of Chemist1,y 
Texas A and M University 
College Station,Texas 77843,USA 

N.S.W. 2006 

BOND FIXATIO~ BY ELECTRONIC EFFECTS 

Dear Barry, 
It has been recognized for some time1 that the absolute 

· magnitudes of the (negative)" long-range coupling constants 4J~;~~!g_H 
vary monotonically with the bond-order of the double bond, although 
we believe2 that the previously proposed relationships should be mo.:_ 
dified. This effect has been usually considered in connection .with . 
a series of hydrocarbons such as (1)-(4) and has been applied3to the 

. . 

study of the electronic structure of polynuclear aromatic hydrocarbons~ 
but should also reflect any : bond-fixation4 · in benzene derivatives 
with suitably located electron-donating and electron-withdrawing L 
groups , such as (2) • 

In fact it can 'be seen that orthobenzylic coupling constants 
in a series of simple l!-ni trotoluenes · (Table 1) , vary in the rranner 
expected from simple VE considerations (5b) when strongly electron­
donating groups are present at C-4G . This series is not really ·very 
suitable for such an investigation because of possibilities of variation 
in the average confar-mation of the nitre group with respect to the 
plane of the ring and was chosen only because of the availability of 
the materials. We are now ·preparing a series of the corresponding 
nitriles ( 2. , X = electron.;.dcmor, Y = CN ) and there are many obvious 
variations on this theme. · 

. With be st · regards 
yours ·sincerely 

S.Sternhell 
1 . . 
Jackman and Sternhell, "Applications of N1'11R spectroscopy in organic \_., 
chemistry", Ch. 4.,:.4 (Pergamon, 1969) ;Barfield and Chakrabarti,Chem.Revs., 
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§.2.,757(1969); Sternhell,Quart.Revs., _Ll,236 (1969);:Blears,Danyluk 

and Schaefer, Can.J.Che:tno, 46,654 (1968);Bartle,Jones and Mathews, 

RevoPureaApµl.Chemo,.12.,191 0969);Nair,Gopakumar,Fairwell and Rao, 

Indian J.Chemo ·, 2_,549 (1971)0 . 2Barfield,Fallick ~nd Sternhell (un­

published results). 3c1ar et. al. ~Tetrahedron .?1, 985 ( 1967) ;£!,2817( 1968); 

~,5639 ( 1969) ;~, 2099( 1970) ,_g_:z,5943( 19 71 ). 4Itatri tzky and Tops om, 

Angew.Chem.Intern.Ed. ,~, 87 (1970). 

William.so~,Kostelnik and 
Castellano 1J.Chem.Ph.yso 
~ , 2 218 l 19 68 ) • 

X 

OH 

NH2 
F 

OAc 
OMe . 

Cl . . 

I 
a 

_y 

N02 
N02 
N02 

· NO · . 2 
N02 . 
N02 
N02 

a 
Table 1 

4 . 
JMe ,H-6 (Hz) 

o. 62:!:o. 05 · 
+ 0.51-0.03 
+ 0.67-0.03 

_-o. 69:!:o.03 

0.68:!:o.04 
. + . 
0.10-0.06 . 
--o. 10±0. 06 -

H "-\o,,3to-03 Hi 

Me 

Unpublished data 
from these labs. 

4
JMe,H-2 (Hz) 

1.. oo:!:o. 05 
+ 0.90-0.03 
+ · o. 75-0. 03 

Oo 73:!:o. 03 
+ o. 69-0.06 
+ 0.10-0.05 
+ . 

0.10-0.06 

- This _work was performed by DoAntonjukand R.Grant as part of their 
senior undergraduate labo:retory work. 
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: r11m/ DATE : u,gun / OUR REF: SM/ IS 

30 March 19 76 

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

Dear Professor Shapiro: 

Title: Is There a Cutoff Frequency? 

- ---..,_ 

As you know, there have been attempts to explain the T1 relaxation 
in liquid crystals in terms of the fluctuation of the order parameter L. 
and a critical cutoff frequency. However, the effect has been ques-
tioned, at least in the case of the relaxation of some nematogens .• 
Recently, we have prepared some very long liquid crystals (octyloxy­
benzylidene propylaniline) in an attempt to _characterize the para-
meters governing relaxation. This particular compound exhibits a 
smectic and nematic phase and T1 studies on it as a function of 
temperature and frequency suggest that the relaxation of the smectic 
phase can be explained in terms ,of a critical cutoff frequencv (see 
figure). This is perhaps not too · surprising . since the critical fre- • 
quency is an inverse function of the viscosity and the length of 
the molecule both of which are quite large in this system. 

Credit for this work goes to my coworkers Ors. S. Goren and C. Korn. 
Pl-ease credit this to the account of Dr. O~Kost. 

Sincerely, 

. _/j:,- . 
- ~ 

Stephen Marks 

\.. 
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Dr. Barry L. Shapiro 
Texas A & M University · 
Department .of Chemistry 
College Station~ TX 77840 

Dear Barry: · 

·midla·nd macromolecular 

April 2, .1976 

institute i 

1910 West St. Andrews Drive 
(517) 631-9450 

Midland, Michigan 48640 · c: 

We have a high field fourier transform hmr spectrometer at MMI whtch is 
currently being used only about 1/3 of the time by our staff and, thus, can be 
made available to the .general scientific community. 

Our system operates at 260 MHz for protons and can be used for variable 
temperature experiments. We also have the capability of observing many other 
nuclei and have obtained spectra from C-13, P-31, F-19, Si-29, Cd-113,. Li-7~ · 
Pt-195, Mg.,-25 and Na-23. 

Although our facility is not supported by governmental agencies, we will 
offer spectrometer time at a reasonable ·price. Anyone interested in purchas­
ing spectrometer . time should write or cali the Midland Macromolecular Institute. 

Sincerely, 

.tf~}.lf~ 
Robert J. Kostelnik 

jae 



The Bruker WH-270 FT Spectrometer 

A complete line of supercon spectrometers to satisfy any research or analytical need 

H-180 

WH-270 

HX .. 270 

WH-360 
HX-360 

Our wide bore supercon. The most unique FT spectrometer available. 
A superconducting magnet with bore size of 3.5" allowing sample tube 
sizes up to 30 mm! Its incredible sensitivity allows routine measure­
ments of 15 N in natural abundance. 

The optimum spectrometer for routine measurements at 63 kG with 
advanced and versatile features for sophisticated research problems. 

The "industry standard" supercon spectrometer at 63 kG. Operational 
in _CW, FT and correlation mode. Unmatched resolution and sensitivity. 

These represent the 84.5 kG counterparts in the 270 series. As such, 
they are the most powerful NMR spectrometers available today. 

Superconducting 
magnets and 

Bruker superconducting magnets are available in field 
strengths from 42.3 to 84.6 kG with a wide line of 
accessories. They are backed by the technology of 
our well-known supercon spectrometer systems. 

• accessones 

Call or Write for Details or a Demonstration 

Manning Park 
Billerica, Mass. 01821 
Phone 617-272-7527 

BRUKER N 
539 Beall Avenue 
Rockville, Maryland 20850 
Phone 301-762-4440 

RUME TS, INC .. 
1548 Page Mill Road 
Palo Alto, Calif. 94304 
Phone 415-493-31 73 

5200 Dixie Road, Ste. 116 
Mississauga, Ontario, Canada L4W1 E4 
Phone 416-625-2375 
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UNITED STATES 

ENERGY. RESEARCH AND DEVELOPMENT ADMINISTRATION 

PITTSBURGH ENERGY RESEARCH CENTER 
April 2, 1976 
2H NMR STUDIES OF 

COAL LIQUEFACTION 

2 

2 . 0 

4800 FORBES AVENUE 

PITTSBURGH , PENNSYLVANIA 15213 

0 

· Dear Barry: 

We are currently using 2H nmr to study the in­
corporation of stable isotopes during coal lique­
faction. The proton spectrum (A) of a partially 
deuterated tetralin gives little information 
about the distribution of the lab~l. The 2H spec­
trum (B), however, indicates that preferential 
incorporation had taken place at alpha sites. The 
2H spectrum (C) of a SYNTHOIL coal liquefaction 
product obtained simply by heating in an atmosphere 
of pure Dz shows a broad distribution of the label. 
Again, preferential incorporation of the deuterium 
at benzylic sites had occurred. These materials 
will be used as vehicle oils in future experiments 
to investigate hydrogen transfer in coal lique­
faction processes~ 

8 

Sincerely yours, 

#.ud--
H. L. Retcofsky 
Research Physicist 

C 

f\ 

I\; 

6 4 2 · 

CHEMICAL SHIFT,ppm from TMS 

0 



Datum 
Uw k!mmerk 
Ons kenmerk 
Onderwerp 

Rijksuniversiteit Utrecht 

Organisch chemisch laboratorium 

Croesestraat 79 
Utrecht 2503 
Telefoon 030-882311 

April 5, 1976 . 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A and M University 
College of Science 
College Station 
TEXAS 77 843 . 
U.S.A. 

Peak positions and peak intensities in FT Spectroscopy 

Bug in S IMEQ-II 

Dear Professor Shapiro, 

In FT-NMR spectroscopy one encounters some problems in the determination 

of exact peak-positions and peak-intensities in the frequency-domain spectrum. 

The first parameter is a must for accurate chemical shift determinations 

and therefore most FT programs contain a routine to determine the exact peak 

position (which does not coincide with the position of the data point with 

the maximum amplitude in the transform) by an interpolation method using the 

amplitudes in the maximum and the two adjacent data points. 
I . 

The exact peak intensities were deemed of much less interest and hence, these 

are not calculated in most programs. The reported peak intensities are then the 

amplitudes for the data points with the highest intensity. Relative peak 

intensities could, of course, be determined by integration but, for extremely 

narrow peaks, this procedure is less satisfactory. For the cases in which 

exact intensities. are required Le. NOE and T 1 measurements, one assumes that 

the intensity for the maximum data point becomes proportional to the peak 

intensity by using rather excessive peak broadening. 

We found th.is situation not satisfactory and. therefore designed a way to 

obtain the exact peak position, peak amplitude and peak width directly from the 

frequency-domain spectruin. The peak intensity is then proportional to the L 
product of peak amplitude and peak width. The basic assumption we. made is that 

three data-points, w_l, WO and W+l' with amplitudes A-1' Ao and A+l resp. 
A . determine a .Lorentzian line A(w) = _m_a_x _____ _ 

I + B(w - w ) 2 
max 

with position wmax' 
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-1 
amplitude A and half-height width 6w1 (= 2B 2

). 
m~ · · 2 

The data-point w 1s the 
0 

data-point with the highest amplitude and w±l are adjacent points (see 

figure 1). The frequency-interval between two adjacent points is 6w. 

We obtain the following results for .wmax' Amax and 

w = w + ½ a6w max o 

a, the skewness of the peak, is defined by 

a = 

A = 
max 

A - A +1 -1 

A 
0 

· 2 
---------- - ¾ a 
AoA+l + AoA-1 

2A_ 1A+l 
- 1 

I 
2 

2 

3 

4 

This set of formules is in general quite easy to . introduce into the 

existing software. An alternative solution would be to print the values 

A_ 1, A
0 

and A+l instead of only A
0 

in the intensity print procedures and 

calculate A and 6w1 if needed. We use at the moment this latter procedure , 
. max 2 . . . 

and are quite satisfied with the improvement in the accuracy of NOE and T1 
measurements achievable with this method provided the signal to noise ratio 

is good. 

Bug in S IMEQ-II 

In the transformation of SIMEQ into SIMEQ II software multiply and divide 

routines were replaced by hardware routfnes. However, as these routines are 

not completely equivalent, a bug was introduced into the square-road;. 

subroutines, which in some special cases, especially when .coupli:ng constants 

that are integer multiples of 2 are used, ·may lead to an erroneous result. 
. . 

· In practically all cases the occurrence of the error is directly obvious 

from the spectrum. 

The error could be co.rrected by increasing or decreasing the coupling constant 
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by a small amount, say 0.001 Hz. 

We finally located the bug. It is easily removed from the software, after 

adapting the program to the system con_figuration, by changing the locations 

of table I with AID or by hand. , 
. ~ 

A tape suited .to your system is then obtained by dumping the program from 

0 - 10246, execution address 0, 

Table I. 

6227 5112 5113 

6230 5041 3004 

6231 124324 6543 

6232 4301 · 5000 

6233 54327 5000 

6255 4041 -5041 

. 6256 14305 124277 

6257 124.313 4551 

6260 4541 4052 

6261 4151 14302 

6262 4050 124310 

6263 34277 4541 

6264 5062 4141 

I I 
I I . 1 

b.w , 
1 

, 
IE >,< I -"t 

I 

FIG. 

A max 
A(w) = ------

2 
1 + B(w-w . ) max 

Yours Sincerely; 

~a, .... /--:-

Dr. M,J.A. de Bie 

~----
\..._. 

\. 

\. 



Before you order 

a Fourier transform accessory 

for your nmr spectrometer 

you should consult . 

Transform Technology Inc. 

The name is new 

but the personnel have 

many years experience 

in the spectroscopy field. 

Write or call collect . 

to discuss your requirements. 

We ran this ad in mid-1972 · when six of us 
formed Transfor,m Technology Incorporated · 
with the · help of Nicolet · Instrument Corpora­
tion. Now, less than four years later we have 
over three dozen employees and are now a 
Nicolet operating division, known as Nicolet 
-Technology Corporation. 

What has happened since our first ad? Well, we 
don't mind tooting our horn by pointing out that 
NTC has become established as a leader in the 
. development of FT NMR equipment. We have 
developed, produced and installed scores. of FT 
accessories for use on instruments such as the 
XL-100, HR-220, T-60, R-12 and R-32. In fact, 
for over a year we have been the leader in U.S. 
sales of FT data systems. Now we're working oii 
becoming the leader in overseas sales as well. 

Why the success story? We foel it's hecause 
we're responsive to customers' needs. Being a 
relatively small group of dedicated souls we can 
move quickly in the development of equipment 
whichutilizes the latest techniques. 

Re111e11aher 
·this ad~ -

212-17 

Consider some of our "firsts" in commercial 
equipment: 

FIRST to employ a single sideband crystal filter 
for improved signal-to-noise ratio, 

FIRST to provide phase shifted rf pulses for 
high resolution T

2 
studies, 

FIRST to use Quadrature Phase Detection, 

FIBST to provide plots of relaxation recovery 
curves with data points, and 

FIRST to develop a complete software package 
which includes provision for . five methods of 
measuring T

1 
values and three methods for T2 

values. 

You can be sui·e tha:t we are actively working on 
new "firsts." For example, we'll be demonstrat­
ing a complete Fourier Transform Mass Spectro­
meter very soon. To repeat the closing statement 
from our original ad-write or call collect to dis­
cuss your requirements. Maybe we can work 
together to add another "first." 

. NICOLET 
TECHNOLOGY . 
CORPORATION 

145 East .Dana Street 
Mountain View, California 94041 
Phone: 415/969-2076 
(formerly Transform Technplogy Inc.) 
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POLITECNICO DI MILANO · 
IS TIT UT O DI C.H IM IC A 
20133 MILANO - Plazza Leonardo da Vinci, 32 .. Milano~ March 30th, 1976 

Tel . 292.109 • 292.110 

Prof. Bernard L. Shapiro 
Department of Chemistry, 
Texas A and M University, 

: -Colleg.e · Station, · 
Texas 7784J, 
U.S.A • . 

Dear Professor Shapiro, 

"Unusually strong lowfield Q effects" . 

The 
1

1C investigation of a series of 2,3-diazaphenothia­
zines( *) has shown the existence of significant A' , · J and · · 
-~ effects all directed to lowfield. . · V · . 

R R 
·R.· R' 

' I H H 
14 . I II . H Cl Ba 1' I i III H N(CH

2
)
5 

~ '- 13'> 12, 
IV Me H . 
V Me . Cl 

6 5' VI Me (CH
2

)
5
N 

In :particular the magrii tude of the (. effects is · quite 
unusual as ·far aswe know.Moreover 1.t is interesting 
that the nuclei in . questionJ c ... 12 and · C-13, are · qua.ter­
nary · carbons, . while9on the basis . of the current notions 
regarding the i_ effect in term · of . steric polarisation, . 
they -should not be affected. But recent ;findings of si­
gnificantdownfieid d effects. cast some doubt on the 
interpretation bY which steric crowding must be associated 
with upfield shift. Actually anthracene and 9-methylan~ 
thrac.ene show the same shift for . the bridgehead carbons 
C-4aand C-lOa. 

· . In th~ prei:iient case the molecules are not plana;· 
ahd different conformations can exist in solution. Thus 

\___, 

\. 



.r'\ 

the lowfield shifts for the N-10 methyl substituted deri­
vatives are due in part to the change of the equilibrium 
distribution of the .conformers, with a consequent decrea­
se of the -N-10 lone pair partecipation into the aromatic 
system. Bu~ • su~h large deshieldings, as -well as Ad C 
upon substitution at C-1 (V-IV, vr~rv) and the obser~12 

ved cf' and ~ effects are difficult to interpret · on the 
basis of delocalization effects only. Steric contribution 
should also occur, which cannot be explained simply by 
the steric polarisation mechanism used for C-H bonds. 

.t1.Jc 
tl~ 12 

c13 
Ll & Cg 

66 . 
C14 

L\ SC 

Ll b 
9 

· C13 

r effects 

IV-I V-II . VI-III V-IV · VI-IV 

+5.0 +11.5 +13.1 . +8.0 +9.0 

+4.7 + 6.9 + 7.7 

o.o + 0.9 + o. 6 · 

J effects 

XI-X . XII-X XI-X XII-X 

+2.7 +3.7 dcfMe +7.5 +3.5 

t effects 

II-I XI-X XII~X 

+1.5 +2.9 +2.3 

·+2.9 +4.1 

G.Fronza, R.Mondelli, G.Scapini, G.Ronsisvalle, 
F.Vittorio. 
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13 · . . 
· " c NMR of N-Heterocycles. Conformation of pheno-

thiazines and 2,3-diazaphenothiazines." · 

submitted to J. Magnetic Resonance. 

with all best . regards 

{?&;6i.A-t..-t ---o--­
( R. Mondelli) 
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De Lalressestraat 174 - Telefoon· 717451 
AMSTERDAM, April 2, 1976 

Uw ref.: 

Onze ref. : 76s36/ JB/mvg Professor B.L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station 

Dear Professor Shapiro, Texas 77843 
U.S.A. 

Liquid crystal NMR of glutaric :anhydride and 1 1 2 1 4-trifluorobenzene. 

Recently, we have interpreted the 1H-spectrum of gluta.:ric 
anhydride dissolved in a nematic liquid crystai, in order to assess 
the conformation of this · molecuie. In the literature diff'e:rent 
suggestions have been given. as regards its structure; the•~ofa"­
confoimation seems most favoured (1). Of course, liquid crystal PMR 
can only provide :relative positions of protons, but these can often 
be related to the structure of the whole molecule. Preliminary . 
calculations for the methylene groups are consistent with the sofa 
model. The interconversion frequency between the two possible sofa 
conformations is fast on the NMR timescale but slow compared with the 
effective ·:reorientation as the :orientation of the proton skeleton 
has to be described by three motional constants. 

1 H z 

~x 

y 

H 6 

. o* 1.10 a 

H 4 

3 

0 

0 

* assumed. 
-,.. .calculated. 

motional constants: 

03z 2 2 = -0.23 -r · 

C 2 2 
0.27 X -y ·= 

C xz = -0~22 

Starting from the above model, and assuming :reasonable bond 
angles and bond lengths, the experimental dipola:r couplings ca.n 
be fitted within 0.01 Hz. Work is in progress to determine a 
reliable· value o;f the torsional angle L(H3C2C1, H2C1°'2). 

1,2,4-T:rifluorobenzene is interesting from quite another 
point of· view, namely because of the probable presence of aniso.;. 
tropic indirect FF couplings. The molecule is rather unsymmetrical• 
but if it may be assumed to be planar, three motional qonstants 
suffice. An advantage of the asymmetry is that there are fifteen · 
different anisotropic couplings. The analysis of several 19F and 

'-' 



\ 11£ · spectra has now nearly been completed and calculat_ions of the 
\ ·geometry and ~nisotr·opic oont'ributions are in p:r:og:ress and seem to 
.. be· promising. 

212 -21 

Yours sincerely, 

~~~ .. ·~ 

. J. Bulthuis H. van As C. van Putten 

(1) F.J. Koer, T.M.W. van Asbeek, C. Altona; Reel. Trav. Chim. 
Pays-Bas .2,g_, 1003 (1973) · 

. . 

UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 

BERKELE):' • · DAVIS .• IRVIN_E • LOS _ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ 

SCHOOL OF PHARMACY · 
DEPARTMENT _OF PHARMACEUTICAL CHEMISTRY SAN FRANCISCO, CALIFORNIA 94143 

April 5, ~976 

.Postdoctoral Openings 

Dear Barry: 

We presently have available two postdoctoral positions. The first position 
ii for someone interested in using intermolecular nuclear Overhauser effect 
meas~ements, relaxation . time measurements, and chemical shifts on 1H, 3lp, 
and 13c nuclei to investigate the details of the interactions between 
substrates and enzymes. The second position is designed for someone interested 
in the role of water in erythrocytes, in particular abnormal erythrocytes such 
as sickle cells •. T1 , T2, Tip and diffusion coefficient measurements of water 
protons are the major, but not the only, parameters employed in the erythrocyte 
study. 

Our NMR facilities include a Varian XL-100..:15 with Nicolet Fourier transform 
capabilities (including quadrature phase detection). Within the next few 
months we will also have a broad band probe so that any external frequency 
synthesizer can mix frequencies with the spectrometer carrier frequency ·to 
geQerate spectra for any nucleus which resonates between 10 and 40 MHz at 23.5 
Kgauss. I ·am also a "major outside user" with time allotted on the Bruker 
360MHz instruJIM!nt located in the Stanford Magnetic Resonance Laboratory. 

We also have a small pulsed NMR spectrometer which can be_ used for measuring 
ti, T2, TlP- and self-diffusion coeffidents · (using pulsed gradients and the 
"1;1timulated echo" method). · The accessible frequencies range from 2 to 44 MHz. 

The stipend for each position is $11,000-12,000 per year. Interested applicants 
should send a curriculum vitae and arrange for two letters of recommendation 
to be sent to me. . 

Sincerely, 

Thomas L. James 
Assistant Professor of Chemistry 
and Pharmaceutical Chemistry 
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RESEARCH AND 

GENERAL ELECTRIC COMPANY, RESEARCH AND DEVELOPMENT CENTER, P.O. BOX a 
SCH_ENECTAOY, NEW YORK 12301 , Phone (518) 346-8771 

DEVELOPMENT 

Professor B. L. Shapiro 
· .Department of Chemistry 

Texas .A&M Univers•ity 
College ·station 

. '.Texas 77843 

Subject: Silicon-29 Chemi'cal Shifts· ·and Coupling Constants 
of Some Disilanes and .Silatranes 

Dear Barry: 

We are presently continuing our studie·s of directly bonded 
silicon-silicon c·oupling constayts. Most of this work will ap­
pear . shortly in a communication, so we won't detail the results 
here. Briefly, we found a linear correlation' between 13.s•;s > and 
lJ ·Be for a series of disilan~s, Me3siAsiBMe2x, indicatiiigithe 
li~~lihood that the same factors govern the coupling _constant~ in 
each case. There is also .a strong correlation with substituent 
electronegativity in the examples we examined. 

. . 

_· We have since looked at a few more . v1:1lues of lJS ·s. and 
presently attempting to prepare 1-(triphenylsilyl) sita!rane 

· for comparison with Ph3SiSi(OEt)
3

. In the course of this 

.. . ·P'o · 
·N~--. 

-Si . / .. . . 

as; . ' rn3 . 
I 

,.._) ' 

are 
(1) 

'v 

synthetic . work we have ; gathered some 29si chem~ca1 ·. shift~. for 1- ~ 
substituted silatranes·, and have found shifts of .slightly -over 
29 ppm . to higher field relative to .the analogous friethoxysilan~s. 
This new data is . collected . in. it:he Table. It is noteworthy that the 

· values .. obtained for ·Me~S~SiMe~ ~N fall ~n . th: line . in the. plot of 
1 - ~JSiSi vs 1Js·Bc' providing that th: tent~tive value _assigned to JsiBc 

.is correct. We are presently checking this. . · 

Regards, 

\~ ~ · . 

E. A. Williams J. D. Cargioli 



~ 
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This work was anducted . in conjunction with K. Sharp and P. Sutor 
of the University of Southern California, as ·well as T. Farrar 
and K. 1shibitsu of JEOL (J. Amer .. Chem. Soc., in press). 

Compound · 

HSi(OEt) 3 

(Ei0)
3

SiASiBPh
3 

Me
3

SiASiBMe
2

CN . 

TABLE 

-66.5 

-82.3 

-81.4 

-83.8 

A =-50 .1 
B =-29.0 

. A =-18 .1 
B,;,, -32 .3 

aNegative values upfield from TMS 

. b 
. This value is tentative 

J (Hz.) 

275 

164.0 

86.3 

= 42.2)b 



212-24 
·' 

!¥d 1455 de Maisonneuve Blvd. West 
Montreal, Quebec _H3G 1MB 

O 7141 Sherbrooke Street West 
Montreal, Quebec H4B 1 R6. 

DEPARTMENT OF CHEMISTRY 

Apr _i l 20, 1976 

Professor Bernard L. Shapiro 
· _pepartment of Chemistry 

Texas A & M University 
College Stati6n, Texas 77843 
U.S. A. 

Dear Barry: 

IMPROVEMENTS IN H~-100 13 c FT OPERATI6N 

Since convertjng our HA-100 . t6 ~ulse and Fouri .er transform 
operation for 13c~' we have cqntinued to up~grade the system, 
particularly the computer side of the -Operation. Initially, our 
main concern was to get the system operating. More recently we 
have be~n improving the efficiency and eaie of operation.· 

We have added a Southwest Technical Products Corporati~n 
CT-1024 video terminal~ This is a very economical unit~ 
available in kit-set form. It has a full keyboard and two 

· pages (16 liries each) of memor~. The pages may be used · 
separately, or in sequence. We find it convenient to r~c6rd our 
current operating p~rameters on one page, and to use the other · 
page for on-going instructioris. The whole, or portions of a 
page may be erased as required. 

Since we use a homonuclear lock, and must hav~ a suitable 
lock signal (decoupled solvent ·or capillary reference) present, 
we cannot easily avoid dynamic range problems, the FID being 
dominated by the lock signal. In order to extend the dynamic 
range, we can write intermediate blocks of data on magnetic 
tape, using a sufficiently small number of transients per block 
that dynamic range has .not been degraded significantly through 
excessi~e divisibns of the data (necessary to avoid word 
overflows). The blocks are a~eraged in double precision · 
arithmetic at the end of the run, then converted back to single 
prec1s1on. three passes through the tape are required for 4K 
points, one . third of the block being proce~sed during each pass: 
The · averaged data ~re written on the tape following each pas~. 
Finally, the three . block~ of ayeraged data ar~ read from the tape 
as a single (4K) block. When _this procedure .is used, the final 
division is· not carried out until averaging is complete and 
maximum signal-to-noise improvement has been achie~ed. A so~ewhat 
similir proc~dure (using disc storage) has been reported by 
,Canet et al." · ._ . 

We have managed to ac~ieve corisid~rable improvem~nts in 
running times . and in operating convenience through the us~ of more 
efficient programming tech.niques. The HP 2114A computer 1s rather 
slow, since it l .acks hardware arithm~tic, so that inefficient 
prog~a~ming is costly in time. The Fourier transform, phase 

-------
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correction, and digital filtering routines have nbw been greatly 
speeded up. Since the computer must be shared with other users, 
the program package must be re-loaded frequently. We now have 
the complete packag~ stored in absolute program form as the first 
file of each data ma~netic tape. · The package is conveniently 
loaded by a single command from the terminal. 

The system is being used mainly for 13 c ~pectra of nitrogen 
~eterocyclic compounds, and steroids. 

l 

2 

Best regards, Yours sincere~y, -

L.D. Colebrook 

L . D • C o l e b r o o k , TAM U N M R .N e w s l e t t e r , l 9 8 , 3 l ( l 9 7 5 ) . 

N
D. £a

1
net, C. Goulon-Genet, and J.P. Marchal, TAMU NMR 

ews etter, 199, 17 (1975). 

CONT'D. FROM P. 26 ... 

Liquid Crystal Parameters . for Hexafluorobenzene 

J .. D7~p . -ind n<:l~r D .. lJ lJ lJ lJ 
ortho -22.16+0.02 241.48+-.20 -6.64+0.09 248.12+0.09 

meta - 3.15+0.02 45.18+0.02 -2.56+0.03 47.74+0.03 

para + 3.95+0.03 32.20+0.03 +l.17+0.04 31.03+0.04 

c 3z2-r2 = 0.10279+0.00008 

Ratios of Anisotropic _Couplings* 

_Determined from From Thermotropic 
Hexagonal Sym- Experimental value 
ni.etry Model D . . (Ref .1) lJ 

Dortho 1.0000 1.0000 1.0000 

Dmeta - 0.1925 0.1871 0.1869 

Dpara 0.1250 0.1333 0.1337 

*All values are relative to the ortho value. 

1.0000 

0.1924 

0.1251 
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DEPARTMENT 01" CHEMISTRY 

April 5, 1976 

EMORY UNIVERSITY 
ATLANTA, GEORGIA 30322 

Professor Bernard L~ Shapiro 
Department of Chemistry 
Texas A and M University 
College Station, Texas 77843 

Dear Barry: 

Anisotropic Couplings. ,in Hexafluorobenzene in an 
· Ordered Medium 

We have recently completed the NMR study of hexafluorobenzene 
oriented in the lyotropic .mesophase derived from potassium 

· laurate. The analysis of the fluorine spectrum provided not 
only the . J ij coupling values. for hexafluorobenzene, but · also 

anisotropic coupling inforxhation for the molecule. . 
. I - ·. 

If hexafluorobenzene is assumed to have hexagonal symmetry, 
. then the ratios of the dipolar couplings can be determined ·.• 

from symmetry. However, a jprevious thermotropic study showed 
· that the distance ratios calculated from experimental anisot- --~-
ropic couplings . tend to de-&iate from the expected values. In \___,, 
that work, the deviations tere attributed to pseudo-dipolar 
couplings "!hich were calcutated by assuming that the orthb 

and para D7~d were proportional to corresponding J .. values • . • 
l.J . . I . ·. . . l.J 

In this present study we f?und that the experimentally determ­
ined distance. ratios also deviated from hexagonal symmetry 
valµes. · Moreove~, the ratios·of the experimental anisotropic 
couplfngs were very similat to those calculated . in the ther­
motropic work. Following the procedure of the previous study, 
pseudo-dipolar couplings w~re .calculated and the experimental 

· ' · l dir . ind · D. . values were -separated .. -into D. . and D. . , and the molecu-l.J . . I J.J J.J . . . 
lar orientation was determined. 

. . . I 

The accompanying table lists the liquid crystal parameters 
obtained in th:i.s study. 

1. L. C. Snyder, J ~ Chem
1
• Phys., 43 (11), 4041 (1965). 

· ... 

T 
I 

CONT'D . 
I 

BOTTOM OF P. 

. 1 · 

25 ... 
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University of Durham DepartmentofChemistry 

Science Laboratories, South Road, Durham, DH1 3LE 

Telephone: Durham 64971 (STD code 0385) 

14th April, 1976. 

Professor B.L. Shapiro, 
Department of Chemistry, 
Texas A & Al University, 
College Station, 

· Texas 77843, 
U.S . A. 

3 7 ...l.p F to JF ·F in heptafluoroquinol{ne 
' ' 

Dear Professor Shapiro, 

19 · We have recently completed analyses of the F spectra of 
several polyfluoroazanaphthalenes, of which the niost important is 
heptafluoroquinoline, and were surprised at the magnitudes of some 
of the inter-ring coupling constants . These resul t .s are corroborated 
by analyses of spectra from derivatives and other geometric isomers 
such as polyfluoroisoquinolines and hexafluoroquinazoline . The TT­

electron delocalisation dominates the long-range coupling constants 
and .the well-known "zig-zag" and "extended zig-zag" pathways are ·· 
apparently unimportant. Inter-ring coupling constants; ignoring the 
through-space J};!e~i, are positive over an •odd number of bonds, 
and vice-versa. ' 

J H.z J Hz 

4,5 -1-48.0 . 2, 3 -27.6 
4,6 + 4.55 2,4 +26.5 

F F 4, 7 - 3.4 2,5 3.1 
F oo· 4,8 + 1.5 2,6 + 8.3 

5,6 -17.9 2,7 - 1. 5 
F F(2) . 5, 7 + 1.9 2,8 + 6.1 

F(8) 5,8 +14.95 3,4 -14.5 
6,7 -19.15 3,5 + 7 .0 
6,8 + 2.45 3,6 - 2.5 
7,8 -17.1 3,7 + 8.15 

3,8 - 4.05 

Yours sincerely, 

(01'/~«ii;:;--_ .:> .. ~1-i 
R.S. Matthews & A; Roi:ston 



212-28~ 

· UNIVERSITY OF . REGINA 
, - ~ 

-,.,~~~ REGINA, CANADA S4S 0A2 
·r,.,v. c,'-

, ce~s,r~of9-~ , , , , DEPARTMENT ,OF CHEMISTRY 

;o 
. . . . . . . . 

Dr. B.L. Shapiro 
Department of Chemistry 

· Texas A & M University 
College St.at ion, Texas 
U.S.A. 

Dear Barry, 

13CH4 gas-to-liq id.shifts 

. . April 8, 1976 

We have just completed measurel ents and interpretation of the gas­
to-liquid shifts of BcH4 (both the 13c and the 1H). The general con­
clusions are broadly .· as follows: 

1. The· 1H shifts . in isotropic solvents follow very well- the predi~1:ions 
of the crw (Van der Waals)dour t eaction field model which was recently 

· published (1). They follow alko . reasonably well the binary collision 
model (2) predictions, though i ith somewhat larger scatter, Anisotropic · .~-, 
solvents give deviations, from l which reasonable values for cra are deduced. \__, 

2. The 13c shifts are. large, ranging roughly from 5 to 12 ppm. These 
medium shifts, even when ·· corre~ted for cra (from the 1H measurements) 
correlate very poorly with eitrer Ow model. In fact any plot of exper­
imental vs calculated shows th ta best'-straight-line misses the origin 
by some J :-4 ppm. 

3. Obviously the 13c shifts carry an extra, as yet unidentified term. No 
model error can' be responsible as is demonstrated. in .the figure, wher.e 
experimental · 1H and 13c shifts are compared. Sirice the maximum imaginable 
error in crw := crexp - crb - crafor either 1H or 13c is 0.05 ppm this . 
unknown factor must be in the ~3c shifts and must b~ many ppm large with a 
variation between solvents of at · least several ppm. 

4. If one defines cr; = -BE2 (~r = -BF2 ), the B parameter can be determ~ned 
from gas-phase measurements by varying the density. Using the binary 
collision model (2) we found B

1
(C'tl4) = 0.57 x 10- 18 and B(~H4) = 22.4 x 10""' 18 

esu. Iri gas-to-liquid shifts one expects a similar behaviour, except that '° 
an extra, apparently universal ~ constant is required; crw = -KBE2 • For 
our 1H CH4 data we find KB = l l 16 or K = 1. 97 close to the K = 1. 76 reported 
earlier. However, if we force l the 13c gas-to-liquid data to fit the · 
statistical model we find KB = 11. 58 or K = 0.53. This makes no sense 
whatsoever, since K measures the difference between the effective pot ential . . . . I 
in a liqt1id and an ideal bimolrcular potential; therefore K should be constant 

. for a given solute, independent of nuclear species. This once more shows 
the existence of ariother effect. Electric fieid effects are either zero 
or too . small to be effective • . I The ~nly possible .effect one can. think of is \,_,,, 
a repulsion effect. In 1H·shifts, this repulsion effect, if it exists, is 
proportional to the dispersive lcrw effect and therefore escapes detection, 
but in 13c . this need not be the case at all. · 
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5. All this shows that internal referencing in 13c will lead to big errors, 
if data with different reference compounds or different solvents are 
compared. 

Best regards, 

F .M. Mourits . ·. F.H.A. Rummens, D.Sc. 
Professor 

FHAR/11 

References; (1) F.H.A. Rummens, Can. J. Chem. 54, 254-69, 1976 
(2) W.T. Raynes, A.D .. Buckingham, H.J. Bernstein J. Chem. Phys. 36, 3481 (19.62)_ 
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THE PROCTER GAMBLE COMPANY 

.MIAMI VALLEY LABORATORIES 
P. 0. BOX 39175 

CINCINNATI, OHIO 45247 . 

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

April 8, 1976 

Multinuclei .Detection o a Bruker HX-90 Spectrometer 

Dear B'arry: · I 

· Thanks to the consul tat ion and se rf ices of Dan Traficante, we have . 
converte,d our Bruker HX-90 spectrometer to multinuclei capability . . 
(D. D. Traficante, et al, J. Magn. lResonance, 15,484 (1974)). A . . · 
block diagram of our multinuclei s~ectrometer is shown in ~he figure •. 
Since most of the components were either available or made in our 
laboratory, the total cost of the Jodification was under $15,000. 
The only significant difference be{ween our system and the one in . ,-, 
the -above cited paper is that the Bruker variable capacitor (C7) ' was L 
left in place and a mini-phonoja~k lwas added so that fixed capacitors 
could be placed in parallel with C7. We found this change necessary 
because of arcing p:oblems at high !voltages in the t:unfo.g capacitor·. 
reconunended by Traficante •. Change~ver · from one nucleus to another in 
the frequency range of 6.5 to 40 ~z requires: · (1) placing the correct 
fixed capacitor in the phonojack; ('2) tuning the rf coil and tuned rf 
power amplifier to the frequency of the desired nucleus; and (3) 
selecting the proper mixing frequeri.cy -on the frequency synthesizer. 
Total time for a · complete changeovJr is about five minutes. Based 
upon l3c S/N measurements, the senJitivity of the system after the 
modification is equivalent to the ~riginal Bruker system. 

. I . . . . 
We have been operating in this configt1ration ·for the past four months · 
with no major .difficulties. So fa t we have successfully recorded 2H, 
13c, 23Na,- 29si, 31p and 195Pt spe~tra from numerous different samples. 
Needless to say, we are more than · , leased with this multinuclei modification. 

blk 

Attachment 

Sincerely yours, 
. . . . 

THE PROCTER & GAMBLE COMPANY 
Re~earch and Development Department 

~~ 
L. R . . Isbrandt 
Miami Valley Laboratories 

L 
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0 Eldg. Technlsche Hochschule 
Zilrlch-Honggerberg 

lnstitut fUr Molekular~lologle und Biophysik. 

CH-8049 Zurich 

Prof. Dr. K. W0thrlch 

Tel. (01) 57 57 70 

15 · . · . 
N NMR S ectra of Isoto e 

Dear Barry: 

8049Ziirich, April 13, . 1976 

Prof. B.L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station/Texas 77843 
USA 

tides · 

KW/as 

The old trick of growing bugs on an isotope-enriched lfsdium to obtain 
isotope-lfbelled metabolites is tr1~endously helpful in

15 
N NMR of bio-

mol7cules . We have thus obt•a~ne~d N-3;rrichrome from N-enriched . . . 
Ust1.3ago ~phae1ogen3 · cul2ure.s

1
. he. Al -c?mplex of the cyclohexapeptides 

(Gly -Gly -Gly -Orn -Orn -Orn, here Orn 1.s o-N-acetyl-o-N~hydroxy~L-or­
Y!thine) _has a rigid .conformatio~ and tl).e six residues exhibit distinct 
. N amide resonances. Of the hyd oxamate resonances, which are rv85 ppm to 
lower field than . the amide reson

1 

nces, two have · e~sentially identical che­
mical shifts, while the third lipe is shifted by"' 0.77 ppm to higher fields, 
probably reflecting the imperfec~ symmetry of the octahedral complex (rhom­
bically distorted according to X ray and ESR crystallographic data for the 

15rric complex). Fig. i
5

shows a artially relaxed proton noise-decoupled 
N spectrum of 99 ~5% N-enrichkd alumichrome in d

6
-DMSO. It is seen that 

the six amides are. near the equi~ibrium magnetization, whereas the hydro- L 
xama~espins a~:. still most~y ~nr:rted. The diff:rent linl wigths. and spin­
lattice relaxatkpn rates arise mainly from the different H- N di.polar · 
interactions ?£ ~~he ~eptidyl and l h~drox~mate nitrogens. Fig. 1 also shows_ 
that the chemical shifts of the amide nitrogens span over rv1~5 jPm, .which 
confirms the earlier ~bservationk through indirect det~ction ( N- H double 
resonance experiments ) . The Tl' rl · of the hydroxamate nitrogens are "' 10 sec, 
i.e. they relax roughly 20 times slower than the amide nitrogens. Fig. 2 · 
depi~ts an inversion recovery plot following the usual 180°--r-90° sequence. 
Int~restingly, the T/s of the ainide nitrogens differ measurably, probfbly 
reflecting conformational featur~s of the molecule. Preliminary gated H­
irradiation experimertts showed fhn NOE's for the peptidyl nitrogen reso­
yances.1!urther experi~ents and 1 nalysis of the data in conjunction with 

H and C spin-lattice relaxati n measurements are in progres·s. 

Sincerely 

Miguel · Llinas 

References: 

yours!J'· ' rn f.\ r (J ' . f) . 
. : \ lJJy_~ 

Kurt Wilthrich 

. 1) M. Llinas, D.M. Wilson & M.P. Klein, TAMUNN 191, 51 (1974). 

2) M. Llinas, K. Wilthrich, W. Sci wotzer and W. v. Ph,ilipsborn; Nature 257; 
817 . (1975). 

3) M. Llinas, W. Horsley & M.P. flein, to be published. (Presented in part 
.in K. Wilthrich, NMR in Biologi cal Research: Peptides and Proteins. · North 
Holland, Amsterdam 1976). 
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15N-ALUMICHROME 

15N-nmr _ 

Perllelly Relaxed Spoctrum (i:: • 1 sec} 

100 80. 60 40 20 0 -20 -40 
PPM 

Fig. 1: Partially relaxed proton noise-decoupled 
15

N-NMR spectrum of-99.5% 
15N-enriched alumichrome. 1.4 ml of a 0.07-M solution of the peptide 
in ~6-DMS0 was used. The spectrum wa~ recorded at 10.!3 MHz on a_ 
Van.an XL-10O spectrometer, sample size 12 mm, T = 45 • The chemical 
shifts- are referred _to the temperature invariant 0rn2 resonance. 

Fig. 2: 

oaN2 oaN30RN1 GLT1 GLT2. 

T,• 4111)<2 1141'13 1175'8 4117!1 1137!7 1182.'11 m-

. _LI1 
t• -~20 ~~ 

21111 
IIOO 

S211 . ----.11 
1,820 : 
4POO-a> ........... ._.-....i, -

0 -5 ..:10 -
PPM 

. 0 0 15 
Spin-lattice relaxation (180 --r-90 sequence) of the alumichrome N 
amides resonances. In all, eleven data points were use_d for the in­
v~rsion _ recovery plot. The T1 's are indic~ted together with _uncertain­
ti:es which are th_e standard errors resulting from · the least squares 
fit. The experimental · conditions are the same as for Fig. 1. 
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ES-3178 REV, 1-75 

<[OD!) 
•u.u.1.,Ar,a,,. 

ESTABLISHED 1802 . . 

E. I. DU PONT DE NEMOURS & COMPANY 
INCORPORATED 

WILMINGTON, DELAWARE 19898 

CENTRAL RESEARCH & DEVELOPMENT DEPARTMENT 

EXPERI1111ENTAL STATION 

Professor Bernard L. Shapiro 
Department of .Chemistry 
Texas A ano. M University 

· College . Station 
Texas 77843 

Dear Barry, 

13c NMR of Fluo·rina ted 

April 7, 1976 

In the absence of 1~F ecoupling·, ·13c· spectra of heavily 
fluorinated molecules are both w~ak and complex. Recentlyi we . · 
modified our Bruker HFX-90/Digil b NMR-3 system to obtain 3c( 19FJ 
spectra. Since 19F resonances caver a wide chemical shift range, 
simultaneous decoupling of sever~l kinds .of fluorine can be diffi..; 

. cult, e.g., the CF
3 

and CF2 resoIJances in perfluorinated alkanes ... 
are separated by about 4 KHz at 84.67 MHz. Since the Bruker BSV2 
decoupler woulc;l not cover such r nges, we assembled a decoupler 
consisting. of a Schoinandl NDiOOM synthesizer driving an ENI Model 
350L 50 watt wide-band amplif;i.~r. · Noise modulation is provided by 
a WAVETEJ<: Model .. 132 . noise . genera or and a Hewlett-Packard mixer. 

Since the decoupler co 1 of the WH-90 probe head that we 
were using woulq. not sustain the application of more than 20 watts 
of RF; we constructed a more rob st insert. The decoupling·coil was 
mounted with ceramic cement ·on a glass tube fitted with a sid·e arm 
for nitrogen gas cooling. The c oss_ing . point of· the gold foil was 
insulated with ceramic paper. A hole was drilled in the probe head 
to admit a stream of nitrog~n. ga for additional cooling. The in-
sert will operate with_ up to 50 . atts of ·continuous decoupling power 

· without excessi.ve sample h~at~ng. Sensitivity is comparable to that 
of. a normal insert. 

. De~oupling efficien~y · as · measured by observi~g . the 13 c. 
resonance' of · C6F'6' whi_le offset-ti' g .. ,t:tle decoupler frequency from the 

• • • •, • •• • • • , I • , • • . ~ • • • • ., 

BETTER THINGS FOR BETTERj LIVING, •. THR;;,UGH CHEMISTRY 
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19F resonance. · Using 32 watts of RF power, noise modulated at 10 
KHz, the 13c peak height was down to one half at +4KHz giving a 
useful 19F decoupling range (95 ppm). We originally planned to 
decouple widely separated l9F resonances by combining two or more 
decoupling frequencies from separate synthesizers or by audio side-

-band generation. However, at these power levels, the off-resonance 
. decoupling signals ·cause Bloch-Siegert shifts of several kilohertz:~ 
In favorable cases, these can be dealt with empirically. A more 
complete discussion of this effect will be given elsewhere. 

We have determined 13c chemical shifts for a number of 
perfluorinated compounds, some of which are listed on the following 
page. Samples were run ·as mixtures with hexafluorobenzene and refer­
enced by taking cf(c6F6) = i39.4 (referenc~d against dioxane = 67.4). 
Chemical shift differences are generally less than is · seen for the 
corresponding hydrocarbons but are large enough to be structurally 
useful. The chemical shifts of the four n-perfluoroalkanes are ade­
quately reproduced by a Grant and Paul expression with B = 124.8, 
a = -8. 6, t3 = +l. 8 and l = +o. 5. · · 

DWO:JJC/dew 
4/7/76 

Derick W. Ovenall ~f•i~ W. O\lt11a.l1 
James J. Chang · ~/ 7-
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·. 13 
c Chemical Shif.ts of Some Perfluorinated Com ounds . 

. ~F2~cF2-cF
2
----cF2_;__cF

3 
118;5 10~.8 1i1.1 . 

. . . 

CF3-cF2-cF2-cF2-cF2 CF
3

. 

118~5 109.9 111 ~6 

CF3---=-cF2-CF2-CF2~c~2 - CF2-_CF3 _ 

118.5 109.8 llli7 112.1 

(cF
3

.:.._cF2-cF2~cF2-cF2 CF2-:---)2 
118;5 - 109.8 111.6 112.2 112.2 112.2 

CF -cF~CF ___;CF -CF -CF -CF 2 2 · 2· 2 2 3 
157.1 121.8 112.0 112.2 · 111.8 09.9 118.6 

108.5 

. Perfluorocyclohexane 

108.8 
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THE _ UNIVERSITY OF NEW ENGLAND 

ARMIDALE, N .S.W. DEPARTMENT OF ORGANIC CHEMISTRY 

April 22, - 1976 

Professor B. L. Shapiro, 
Department of Chemis~ry, 
Texas A&M University, 
COLLEGE STATION, 
Texas, 77843, U.S.A. 

Dear Professor Shapiro, 

Title: A Simple Method of Pulsing Electron-tube Circuits from TTL Signals 

When I subtitled my previous contribution (Newsletter No. 204, p. 15), 
"Resuscitation for Machines (or I'ersons) in extremis", I did not realize just how 
significant the last two words were. In November,_ 1975, howevyr, _ our V433? probe 
gave up the ghost, and a month or so l~ter I was diagnosed for urgent cardiac surgery 
which was carried out in January, 1976. You wUl understand why I ask that you 
accept now a relatively trivial item which may nevertheless be of interest to others 
who possess an ageing n.m.r. spectrometer they would like to adapt to newer methods. 

Ours is a 10-year-old Varian HA60-IL instrument on which we wish to in­
troduce a pulse-modulated lock system. The V4311 r ~ f. transmitter/receiver employs 
only electron-tube circuits, and papers we have cons.ulted imply that everyone knows 
how such circuits are ·gated and give no details. Electronics text-books suggest 
that application of a sufficiently large negative voltage to the grid is the way to 
cut off an electron tube, and indeed we employ this method in the power-amplifier 
stages of our C-i3 PFT system. · Switching of negative voltages by TTL devices- (HI out­
put typically ca +3V. LO typically ca +300mV) requires subsidiary circuits and of 
course a means of producing the appropriate negative voltage itself. Mr. F.B. Hanson 
of this Departm~nt suggested and has obtained the desired gating simply by inter­
posing a 2N3643 transistor (other NPN fast switching transistors would no doubt work 
equally well) between the cathode _ and bias res_istor of the · tube to be switched. The 
transist.or is turned fully on when +3V is applied to the base, and the tube fllllctions 
normally, but there is no output from the tube when less than ca lV is applied. This 
method with use of a TTL-pulse generator works well in the cathode circuits of the 
V4311 rec~iver-mixer stage and transmitter final-output stage; an llllSWitched 
parallel duplicate of the latter stage must however be installed to provide the approp­
riate reference r.f. -for the i.f. phase detector in the receiver which is required to 
be ON when the transmitter output to the probe is OFF. 

The convenience of this · system is maintained if the $witching pulses 
are produced from the "lock-box" internal manual oscillator (or other sine-wave 
source) by use of a comparator that detects zero crossings even though operated from 
a . single +5V supply as required for TTL devices. _The LM339 appears to be especially 
convenient because one or two others of _this quad of independent comparators may be 
used with an appropriate timing capacitor and. a few resistors to construct a one-

-shot to generate · a transmitter-ON pulse of desired width, but we have not yet 
completed construction of this section. 

Yours iincerely, 

_fl. 4L"• ~:A 
- N.V. Ri;;TI. 
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.•· 

. The University of Manitoba · 

Department of Chemistry 
Winnipeg, Manitoba 
Canada R 3T 2N 2 

April 13, . 1976. 

Dr. B. L. Shap.iro, 
College of Science, 
Texas A & M University, 

. COLLEGE STATION,. Texas ,77843 
·u.S.A." 

:bear· Dr; Sh~piro: 

U.M 

: a-CD IN I LUSION COMPLEXES 

' a~Cyclodextr~n .i_s. th~ smallest :~e~her of the ser:i.~s of Schardinger 
·dextrins, consisting of six D-glucose units . 
:li~ked by al,4 :glycosidic bonds l · X-ray · 

' cry'st_allographic studies ( i ' arid references 
' thetein) have established that +~CD has a 
toroidal topography with a central void 

•with a· diameter 'of SA. The molr cule is 
capable- bf fo~ing adducts ,by ifcluding 
into the cavity ·a variety of molecular · 
species such as H20, benzene detivatives, 

. iodine, etc • . ·Demarco and Thakat (2) have 
,demonstrated . :that addition of c~rtain . . . . . . I . 

~· _aro~atics ._to :.an ,aqueous . solution of ft-CD . 
. ·(which ·has :·seven· ·gluco.se units) I resulted . . · 

in pronounced changes ; in the inagnetic shielding of hydrogens located . , • .. . . . . I . 

. ,on the_- inµer .st1rface of the torpid while hydrogens loc.ated on- the .. 
. ?uter surface , wer~ . unaffected by the addition, an··observation_- consistent 

w:q:h the forniation .of an .inclt.1s i on complex· • . Don Wood .and I, in colla..;. 
··1,oration : :with Wolfram Saenger, have been using PMR to st'i.1dy the binding 
· of p-iodoaniline ' (pIA) to d-CD in aqueous (DzO) solution; their :inclusion 
comp:j.ex · iri the · solid state has t~cently been described (1~3) • . In Figur·e 1 

. wfi. 's.how 'a .2?0 MHz. prot,?n. spec tr~ of a-CD (0. 042 ·M; 30«!C; . pD -~ 2. 7; ·: •. 
'·250 Hz . sweep) ,fo:,"t:he absens,e , of l_pIA ari,d 'in the .presence 'o'f pIA (0.028M) • 
. The H1 1.resonance has been used for 'internal referencing.) The aromatic . . . . ·. . .. ·. I . . 

· clearly has little effect on the relative shif:ts of · tl).e H1, Hz and H4 _ 
hydrogens on the' external surfabe df the toroid. • However, H3 and Hs. 
experie~ce a large shielding and deshielding respectively in the presence 
of pIA. ,These 'effects are 1most l· easily interpreted if an inclusion complex 
similar to that found iri -the cr1istal state is assumed, ·1:.e. one with · 
the · iodine atom juxtaposed ,with !the H5 ·hydrogens of the 'glucose units ··· 
and the H3 .hydrogens located above . the· aromatic ring~ The results of · 
a ·:concentration s.tudy are shown lin Figure 2 · as· :a tier versus R plot where 
l:ioz is, the shift -of ·Hz,; . etc '~, relative . to the H1 resonance of the sugar 
an<l R.:is ·_c.the plA:a-CD· c·oncentratiion . ratio. .·From the plot, .estimates 
of the equilibrium constant for association (1000 mole-1 ) . and the tiG 0 

for association (-:4.0 kcal/mole) were obtained. 

This study .. was extended to other substituted anilines with a bromo, 
nitro, -hydroxyl or cyano para to th~ NHz group. In . each case· the H3 
is shielded in thepresence ·of ·t e aromatic .whereas the Hs is not greatly 
influenced. That the iodine atoin is so far unique in its pronounced 
deshielding effeCt On Hs is soml hat disturbing. · · · · · · · 

L 
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Please credit this to Ted Schaefer. 

Sincerely, 

F. E. Hruska, 
Associate Professor 

FEH/lm 
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THE OHIO STATE .UNIVERSITY 

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

April l4, l976 

77843 + 
13C Shifts in R, R-/deuterated Solvents 

Dear Barry: 

212-41 

The different treatments :wh;i.ch relate 13C shift to electron density in 
:n:-conjugated species lead one to predict the shifts in ions of the same structure 
but opposite charge should reflect through. the hypothetical shift of the unchanged 
species. Normally such comparisons cannot be made due to the effects of ion 
pairirig or deformations which cause the structures of the ions to become different. 
Recently using the reaction /'--... _N,,.. 
~ >N- "-..I'' 

l 
~ 
we 
,g, 
of 

)=(' RLi . > RCH 
2 

have prepared several 4-alkyl-l,l,2,3,5,6-hexamethylcyclohexadienyliclithiurns, 
and compared the ring 13C shifts (ref. · to TMS) with a well known carbonium ion 
similar structure ~ and parent triene, ];, 

◊ . l . 2 *
. 

l . . 
. 3 

~ Position l ~ 2 ~ ~ ➔~Shifts, 13C/TMS 

l➔~ 4l.3 57.8 37,7 

2 l37-3 l92.4 83.9 

3 l24.8 l40.4 l27.6 

4 l42.l l92.4 92.6 

Notice how almost everything reflects through the values for triene l with the 
exception of position 3. Suggestions are welcome. 

Other matters---we have become increasingly concerned about the _exhorbitant 
cost of deuterated solvents, especially ethers and J:zydroca!_'bons. Now might be a 
good time to publish a few of the more useful recipes. Some are buried in the 
literature but many have never been published at all. I am interested in reader's 
comni.ents. 

Best wishes 

Sincerely yours, 

Gideon Fraenkel 
Professor of Chemistry 

1-lO\\.t·,t l t: 1h .·\~·1,: lllll' ( '11l11mh11, . ()!ii11 -P2 IO Ph nni.: ((11-4)-L~~ -22~1 

GF:es 



National Institute for Medical Research 
The Ridgeway, Mill Hill 
London . NW7 1 AA 

Medi ca.I Research Cou ~cil 
telegrams Natinmed LondonNW7 
telex 922666(Natinmed London) 

reference 

Professor Bernard L. Shapiro 
Department of Chemistry, 
Texas A and M University, 
college Station, Texas 77843 

Dear Barry, 

telephone 01 -959 3666 · . 

14th April, 1976. 

Im roved method of su ressin solvent si nals in FT · 
H NMR experiments u~ing a gated noise-modulated 

· irradiation field 

I · t. f. 1 I · · · · f · d . · h n mos o our H FT experiments we are ace wit 
the well-known problem of hat ing to suppress the large solvent 
signal to avoid the dynamic range problems. Many experimental 
procedures have been . propose<ft to decrease the intensity of the 
solvent signal · (1-8), the mo~t commonly used technique being · · 
to irradiate the intense solf ent signal with a continuous (5) 
or gated (1, 6, 7) double reso, ance frequency. · Successful 
use of this method requires a knowledge of the precise 
irradiation fre~u~ncy and co+sequently_in exp~rime~ts where . 
the sample conditions are changed (as in · pH t1..trat1.on or a 
variable temperature experimJnt) the optimum irradiation 
frequency must .be redeterminJd for each experiment. . 
Furthermore, for a spectrome'lt.er •with. a _ homogeneous decoupling 
field (such as_the_varian XL l l~O) the -residual ~olvent peak 
after suppression 1.s coherent. 1.n phase and. amplitude for each 
pulse;. Thus in a · spectrum aJcumulation experiment such signals 
will _add dJrectly . and cause ~roblems if the· word length of the 
memory is limited. we prop0se here a simple method of . 
overcoming both these diffictllties by using a rioise modulated . 
(bandwidth N 10 Hz) . decouplit g field to. irradiate · the intense 
signal for time -r<r = 0.1: to 1 sec) prior to detecting the 
free_ induction decay from . the arialytic~l pulse. Thus the 
sequence we use is the same Js that proposed by Campbell and 

. coworkers (1) except that noise modulated irradiation rather 
than single frequency irradiJtion is us.ed, the noise modulated 
fiel~ 1;>e~ng gated off during I the analytical pu ~se and the . 
acqu1.s·1. ti.on of . the FID. . Beaause of • the bandwidth of the · 
noise decoupler the .· condi tiorb. set on finding the exact 
irradiation frequency_ :j.s 

1
conJiderably .· relaxed and this greatly 

facilitates successful operation. More importantly, the · 
residual solvent signals aftJr each no:i.se modulated 

. . . I . 
: . . . . . 

L 



· irradiation are random in phase and amplitude qnd in an 
accumulation experiment the signals average in a similar 
manner to the spectral noise giving an extremely small 
resi~ual signal~ 

A ten-fold improvement in signal suppression 
relative to that observed with gated single frequency 

·irradiation is obtained using a noise-modulated (10 Hz 
bandwidth) irradiation. Even when the irradiation frequency_ 
is set 10 Hz away from that of the solvent signal, a noise­
modulated irradiation is still three times more efficient 
than irradiation with a single frequency exactly on the · 
solvent peak. · 

We use this procedure routinely · to suppress the 
residual solvent signals in aqueous solutions of proteins. 

Yours sincerely, 

B.J. Kimber, J. Feeney G.C.K.Roberts. 

1. I.D. Campbell, C.M. Dobson, G. Jeminet and. 

R.J.P. Williams, FEBS Letters 49, 115 (1974) 
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2. S.L. Patt and B.D. Sykes, J. Chem. Phys., 56, 3182 (1972) 
3. F:w. Benz, J. Feeney and G.C.K. Roberts, J. Magn. 

Resonance.§_, 114 (1972) 
4. T.R. Krugh . and w.c. Schaefer, J. Magn. Resonance, in press. 
5. J.P. Jesson, P. Meakin and G. Kniessel, . J. Amer. Chem. 

Soc. 22_, 619 (1973) 
6. G.R. Moore and R.J.P. Williams, FEBS Letters 53, 334 (1975). 
7~ J. Schaefer, J. Magn. Resonance.§_, 670 (1972) 
8. B.L. r;romlinson and H.D.W. Hill, J. Chem. Phys. 59, 1775 

(1973) 
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Department of Chemistry . The Florida State u,J sity 
Tallahassee, Florid.a · 32 06 

From George C'. Levy 
,\ -.. .. 

Dear Barry, 

High Sensitivi , y 15N NMR at. 63kG 

We have .re6ently initiated I riatural abundan~e lSN- studies with 
our QUAD FT modified Bruker HX-~ 70. Using 15mm: dL\i.meter n:mr tubes, 
we have . sensitivity _for 15N a~ +hown bel~w (fig.1). Needless to 
say we are pleased at .this factmr -of 8-10 over that ,6btained on a 
Varian· XL,.;.1.00 .' (12mm tubes). / 1H~ure 2 shows the ·undecdupled :-15N 
spectrum of 90% formamide (natufal . abundance, 36 pulses!). 

~ 

27.36MHz(63.4 kG) 
NATURAL ABUNDANCE 15Jil NMR 

90% FORMAMIDE, SINGLE PULSE 
(15mm TUBE, QUAD DETECTION) 

S:N > 40:1 (MARCH, 197G) . 

(70·: I SHOWN) 

2 kHz SPECTRAL WIDTH 
. I kHz SHOWN 

FORW.AMIOE (ISN NATURAL ABUNDANCE) ABC X SPECTRUM 

"'·' ""'·" '"'-"" 1 ""' = 
. I J ~ . 

Jt "V'..,.,vw,.w'I.;._/ . 

~I_.J _,_ . ' -· _JV 
, . . -------- 'J..,•l42Hz 

• ~ ~88Hz '... . .'J..T"""•92Hz . 

Our first study has been eval~atfon .6f 1 ~~ spin-relaxation 
parameters _in ·representative. ,organic molecules;; Early .results 
indicate that _ lSN spectroscopy tjlay not b_e a.s dif.fic_~lt ~s antici-
pated for larger organic molecule~. : . · - . -. - - - -. I . --

· . - . In the sixteen carbon alkaloid, 
! {zH 111 Cl>C/3 ~!0_•). t, bot.h riitrogeris are totally 

1j NH _ 3.5sec(NOE=-577) 
r, -NR3 25~ec (NOE=-577) 

(data at 18.2 MHz-collaboration · 
with C.H.Bradley and G.W. Gribble) _ 

relaxed by lSN(lH) dipolar 
j . . 
interactions. Also, Ti for the 
tertiary nitrogen was only 2-3 
times longer .than previously _ 
~bserved T1's for the non-protonated _ 
Garbons in I (these measurements 
Jere don~ af 42kG). · 
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In m-aminobenzoic acid we observed 
13c and 

15
N T1

1 s as 
follows: 

212-45 

NH 2 
0.27s. ~ 0.44s 

15 · 
_ N Tl 0.68sec(NOE=-3.8n) 

o.46s ~o2e 

0.45s 
4M in dmso , 6 3kG ( 2 7. 4MHz) 

To avoid mis-informing you: 15N T1
1 s are not necessa~ily 

short and dipolar, as shown in the following example: 

T1=48sec, NOE:::O 

(3M in dmso, 27.4MHz) 

One final · example: 2-·aminoethanoJ.. 

DYNAMIC NOE T1 MEASUREMENT 
15N (NATURAL ABUNDANCE) ETHANOLAMINE, 27.4 MHz 

l l ~ ,:; 1.6 2.0 2.5 3.0 3.5 4.0 5.0 6.0 30.0 

0.00I 0~' .::~111111 
N0E=-4.87] 

15 · 
Shown above in Fig. 3 _the N T1 and N6E determined in a sing1e 
Dynamic NOE FT . experiment. Not_e that the DNOE T1 method is 
especially pleasing for 15N with a large, negative, NOE. -

Looks like an inversion-recovery spectrum doesn't it? 

Warmest Regards, 

~ 
. . 

_-- ~ 

Cli~e E. H6lloway 
Professor-on-Sabbatical 
(York Univeristy, 
Toronto) · 

Richard c. Rosanske 
Director; · NMR Facility 
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PHYSICAL . CHEM I St RY LABORATORY 

?XFO.~D UrVERSIT~ 

Telephone 

OXFORD . 
(0865-) 53322 

W IW . . - SOUTH PARKS ROAD 
OXFORD 

ox, 302 

Professor B. L. Shapiro, 
Department of ·chemistry, 
Texas A. & M. University, 
College Station, 
Texas · 

Dear Barry, 

~ 

April 21st 76 

. "WHIEWASH" . 

No longer content with e information which can be extracted 
. I .1 - . . 

from a single NMR spectrum, che 'sts are moving more and more to 

techniques which examine inte:ns'ty as : a function of not one but two 

parameters. · : This raises the age-old . problem of representing1 
. . . 

three-dimensional da.ta in a strictly two-dimensional medium such as 

the Newsletter -and similar learned literature. 

Sequential stacks of mmj spectra create a three-dimensional 

effect. Following Sawyer
2

·~, offer to any interested party a 

computer program for "whitewashing"- such a display, point by point. 

The equivalent operation on comp1

1

uted (i.e. theoretical) data has 

been available for _ some time
3

;
4 

~an.d many computer. centers of-fer. standar.d 

packages .for .thls.. Whitt;- ink ·s ·a_tedious alternative.· · Our program 
. . ' . \ . ', " :· 

remembers every interpolation stt ~ cif our· CFT-20 chart .recorder trace 

by trace, suppressing any section ,of any trace considered to be 

"behind;' another previous ·trace. I The applications include the 
- .· 5 6 

clarification of relaxation plots, ti.to..:dimensional spectroscopy' 

. and certain forms of zeugmatogra~hic display. The figure illustrates 

the performance. 7 I --
There are two practical ciisadvanta~es: our datastorage 'is 

disc-based (Diablo) and .our w~rk~ng pro~ram is a -modification '.of ·the 

· early CFT-16 Revision A, so its ~eeins unlikely that anyone would ·find 

the ·pa~ch dsrectiy 'applicable, buh .it .might serve as a useful model. 

-Xerox copies of thli listing _will I be s·ent · on request. 

1. L. 
2. · M. 

. 3. R. 
. w. 

4. w. 
s. L. 
6. o. 
7. K. 

In the · earnest llope of reinstatement,. 

Da Vinci, Notebooks 
Twain · 

~~:r:• -~""'R~rely, 

· _ · David .Turner , Ray Freeman 
Freeman, R, ·R, Ernst, and 
A. Anderson, . J. C. P. 46, 1125 (19~7) • 
P • . _Aue, E. Bartholdi and R. R • . Ernst, J. C. 
MUller, A. Kumar. anq. R.R. Ernst, J.C. P. 
Wilde,_ The Importance. of .being Ernst. 
Ba~deker, .Handhuch _ (1883). 

p'_ 64, 2229 · (1976). 
63, .5490 ' (1975)'. '\__,, 
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14 'April 197? 

Professor BL. Shapiro 
Department of Chemistry 
_Texas A & l'1 University 
College Station 
Texas 77843 
.USA 

· Roche Products Limited ·. PO Box 8· .. Welwyn Garden City · Hertfordshire AL7 3A Y 
-Telep_hone Weiwyn Garden 28I28 · Telex. 2620<)8 · · 

. ._ ,. 

Title: Pitfalls with T.MS salts 

Dear Barry 

Following your blue and pink missiles, which as usual 
caught us at the wrong time, I would like to report some 
unusual · spectral observations with the internal references 
TSP (1'1e

3
Si CD2CD2co2Na) and DSS (1'1e

3
Si CH2CH2CH2so

3
Na). 

In the aqueous solutions of several well-known aryl 
ethanolamine hydrochlorides with ~-blocking activity, 1 (.£.§; 0.2 l.'1) and.£.§; 2 mg of TSP or .DBS, the trimethyl silyl H 
peak moves upfield by up to 40 Hz (0.4 ppm). The shift was 
calibrated using two secoridar1 internal references 
(t-butanol, acetone or dioxan). As shown in the Table, the 
shifts a:i:-every large in :propranolol and buforalol, but 
considerably less in oxpranolol, _practolol and pindol·ol. 
The shi.fts cµ-e cle?,rly due to the ring current effects of 

.· the aryl groups, which in some cases must lie close to the 
Me

3
si-group. · 

Large shifts of this · type have been :previously reported 
for purine and purine nucleosides-. 1 Al though we do not yet 
understand the differences obse_rved in the Table, it is 
clear that TSP . and DSS are unreliable reference compounds 
for arylethanolamines ·and possibly for other water .soluble 

· aromatic compound_s of this type. 
. . 

Yours sincerely 

Dr WA_ Thomas 

1. D.H.Live and .S.I. Chan; Org.1'1ag.Res., 1973, 2, 275. 

L 



* Compound 

Propraholol 

Buforalo1 

Oxprenolol 

Practolol 

Pindolol 

TABLE 

Et 

·oOCH2-l . 
~ OC~

2
cH ... oH

2 

O OOH2-
. 

AcNH . 

. N . 
H 

+ 

· -CH1'1e 
. 2 

-CT1e 
3 

-CH1'1e 
. 2 

-OHMe 
2 

-OHMe 2 

* general structure R1 • OH(OH). CH2.NH2 .R2 . 01 

28 

22 

3 

2 

-r high field shift in Hz at 100 ffllz; relative to internal 
. t-BuOH, acetone or dioxan. 
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.. ... 39 

26 

5 

. 2 

6 
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Uni,iersity of Salford 

Salford M5 4WT 

Department of Chemistry 
and Applied Chemistry . 

Dear Barry, 

27th April 1976 

Dr. B.L. Shapiro, 
Tamunmr Newsletter, 
C~llege of Science, 
Tex.as A & M Univer sity, 
College Station, 
Texas 77843, · 
U.S.A. 

A major drawback in assigning c.m.r. s1.gnals of benzenoid 
carbons results · from ·the non-additivity of subs ti tuent 
effects when the substituents are ortho to _ each other. 
We have recently tackled this problem, with remarkab_ly good 
results, by using hexachlorobenzene as our standard of 

. compar ison rather than benzene. The steric congestion 
factor is already present in the standard. 

·As a typical problem, we have examined the products from 
substituti.on of chlorines by ' secondary amines in 1,2-dinitro­
tetrachlorobenzenes (Scheme) 1 • 

Cl 

Clo?' 
1

N02 
Cl~ NO2 

Cl 

Scheme 

By taking hexachlorobenzene (132.5 ppm) and the shifts of 
pentachloronitrobenzene and pentachlo+odimethylaniline as 
standards of comparison (see Table) correct structures .(in each 
case the am1.ne substitutes. ortho to the nitro-group) were . easily 
obtained - even when four contiguous subs ti tuents were 
involved! The other possible structures were all far from 
comparable with the calculated shifts (see Table); 

Assignments corroborated by comparison of the proton decoupled, 
· gated and undecoupled · (proton-decoupler off) s_pectra. · Clearly, 

even bette.r tesul ts would be obtained by use of other appropriate 
pentachloroariilines as standards rather than the dimethyl 
analogue, 

We are currently investigating other subs ti tuents - · including 
hydrogen t'o check· the generallity of this method to any contiguously 
substituted benzene derivative .• 

· 0. METH-:COHN, 

L . Compounds supplied by Dr. A. Heaton, Liverpool Polytechnic~ 

;:: 
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Compound 

c6c16 

c6c15 ·N02 

c6c15NMe2· 

Cl Found c(lto I a Cale 
Cl':::::,..,, , N02, 

·~ . er . 
Found 

e 
s ~ 1 N02. Cale (2-) 

12 . . 
~ ~ 

Cl4 
3 

Cale (3-) 

0 Cale (4-) 

6 Found 

:Cr0

• 

Cale (3-) 
Cl3 N02 ~-CN 3 o.J . . Cale (4-) 

) 

Table 

Shifts (fotmd and calculated) of aromatic carbons 

Shift, ppm (shift relative to c6c16) 

Cl c2 . c3 C4 cs 

132.5 132.5 132·.s 132.5 132.5 

148.3 (+15.8) 124.6 (-7.9) 133.3 (+0.8) 136 . 1 ( + 3. 6 ) 133. 3 (+0. 8) 

147.1 (+14.6) 133.9 (+1.4) 131. ·7 (-0. 9)· 129 .. 7 (-2.8) 131. 7 ( -o . 9 ) 

142.9 (+10.4) 128.7 (-3.8) 141.6 (+9 .1) 

140.4 125.4 136.9 

2.5 3.3 4.7 

148.6 142.2 134. 3 135 .6 129.9 

149.7 139 .2 134.7 135. 3 130.5 

1.1 3.0 0.3 0.3 0.6 

147.4 126.0 147.9 137.5 132.4 

145 • .5 126.0 134.7 150.7 134. 7 

140.3 141.5 141.5 138.1 137.8 

139.6 141. 8 140 . 0 138.3 136 .o 

0.7 0,3 1.5 0.2 1.8 

137 .6 139 .5 126.8 151.5 138. 3 

c6 

· 132.5 

124.6 (-7.9) 

133 . 9 (H . 4) 

123.8 

123.8 

0.0 

. 1,21.8 

126 .o 

122.3 

122. 6 

0.3 

124.5 

N 
--' 
N 
I 

(J1 
--' 



Table continued; 

Gompound 

. " _ 10~ '7 • NO . Found 
Cll . · I 2. 
· . _ ~ ·,. N02 . _Cale (3-) 

3 . 

rN, 6. 

.\_/ . . Gale (4-) 

Found 

.z. Cale (2,2') 

c12 . . . I NO 6. 
· ·. ·-p· '7 'N02 

. .5 . . I 2 
. . . .a . . 

(0). 

& . . (17 'N02 
Cl I . 

3 
"" _ 1 N01 3 . . 

Bu2N 

\ ) 

Cale (3,3') 

·Found 

Cale (3-) 

6. 

Cale (4-) 

•1 - , J 

.Cl 

139.2 

139.6 

0.4 

137~6 

141. 3 

141.0 

0.3 

136. 8 

142.0 

139.6 

2.4 

137.6 

142.1 

141.8 

0.3 

139 .5 

138.8 

137 .5 

1.3 

152.9 

142.5 

141.8 

0.7 

139 .6 

c2 

Shift, ppm (shift relative to c6c16) 

r ) 

C . 
. 3. 

143.4 

140.0 

3.4 

· 126. 8 

138.3 

136.6 

1. 7 

126.0 

142.5 

140.0 -

2. s. 

126.8 

c4 

137 .4 · 

138~3 

0.9 

151.5 

139 .o 

138. 3 

o. 7 

151.5 

137.4 

136.0 

1.4 

138.3 

137. 5 

136.l 

1.4 

138.3 

cs 

,, 

120.3 

122.6 

2.3 

124.5 

121.9 

122.6 

0.7 

124.6 

c6 

( ) 

N __, 
N 
I 

c.J1 
N 



New 18-mm Probe for the XL-100 
13CSpectra 
10 Times Faster 
Now Varian XL-100.users can run natural abundance 13C spectra at millimolar concentrations. 

,.,. Varian's new V-4418 Variable-Temperature Probe accommodates 18-millimeter sample tubes and 
boosts sensitivity to over three times that of the standard 12-mm probe. Compare the two spectra 
of -1 O mM sucrose-clearly this new probe could extend the application of 13C NMR to entirely 
new areas of chemical research. 

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

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

And that's not all. When the V-4418 Probe is 
used together with the recently introduced 
single-sideband filter, overall sensitivity 
of the XL-100 increases by a factor of 5. 
Or, in terms of time savings, these com­
bined capabilities reduce a formerly 24-
hour experiment to a routine 1-hour run. 
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Compare these two broadband proton-decoupled carbon spectra of 10 mM sucrose in 0 20, 
one using an 18-mm sample, the other the standard 12-mm sample! Data were accumulated 

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

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

Varian Instruments, 611 Hansen Way, 
Box 0-070, Palo Alto, CA 94303. 
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