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WILMAD REFERENCE STANDARDS We supply Reference Stan6ards 
to major instrument manufacturers and, in practically every case, our 
standards meet or exceed the instrument manufacturer's specific<itions. 
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Reference standards for use in NMR !spectroscopy are an important 
and integral part of this investigative procedure. Our reference stand­
ards are sealed and degassed in ultra-precision, high resolution Wilmad 
sample tubes. We supply them to many of the major instrument manu­
facturers and, in practically every case,1 our standards meet or exceed 
the manufacturer's specifications. 

Our last published listing of our refeience standards was more than 
four years old and, since that time, we have deleted and added some 
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Variable 
Te111perature 
CP-MAS with the 

GX Series 
FTNMR 

Spectrometers 

a) 21 °C 

b) -95°C 

c) -138°C 

200 100 0 ppm 

13C (50.1 MHz) VT/MAS spectra of 
hexamethylbenzene. a) and c) 1H-13C 
cross polarization. b) Bloch decay. The 
peak at - 90ppm is due to the Delrin 
rotor. 
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DEPARTMENT OF CHEMISTRY 
TELEPHONE 902-424-3305 j DALHOUSIE UNIVERSITY 

HALIFAX, CANADA 

Professor B. L. Shapiro 
Texas A & M NMR Newsletter 
College Station, Texas 77843 
U.S.A. 

Dear Barry: 

B3H 4J3 

I 

J1:1ne 30, 1983 

I 

l) No; rotations in solid NH 4 N0 3 

Ammonium nitrate is known to un1erJo at least five different solid-
solid phase transitions. There has been considerable debate in the literature 
about the rotational motion of the n~trJte ion in the high temperature phase 
(1). We have carried out a few simpJe ~itrogen nmr experiments which are 
most useful in characterizing the behaviour of the nitrate ion. Proton­
decoupled nitrogen-15 nmr spectra of jth~ solid I (T = 403 K) and soli~ II 
(T = 373 K) phases of NH 4 N0 3 are sho¥n in fig. l. The 15N03 and 15 NH 4 , 
resonances have opposite phases but for jeasier presentation are both plotted 
with identical phases. The spectra indicate that in the solid I phase ' 
rotations of the nitrate ion are rap~d *ith respect to the 15N chemical 
shielding anisotropy. A more quantitative measure of the effect correlation 
time , for nitrate ion rotations can bb ofutained by measuring 14N T 1 

1 s. , 
E.G., at 413 K, T1 ( 14N) = 14.6 ms whic~

1 

implies Teff = 8 ps. 

. 2) Unusual Cornpling 

In a recent letter (~94-25) one of lyour readers suggested 4J(OJ:!,J:!4 ) = i 

6 Hz in I. If correct I would agree that this is a most unusual coupling 
being at least an order of magnitude gr~ater than would be expected. I 
would suggest that the assignment of H4 jand H6 should be reversed and 
the 6 Hz coupling be attributed to 3 □ (N~, H6 )?? 

Best wishes from Nova Scotia. [ -

j={rt o Your l sincerely, 

"\,?=~ fltc{ 
" O ~ode~ick L Wasyl ishen 

A~sociate Professor 
r 

I 

REW/djc 

l ) G. J. Kearley and S. F. A. Kettle, . Mol. Struct., ]J_, 319 (1982). 
, I 
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Prof. Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843 

Dear Prof. Shapiro: 

Universitiit Bern 
lnstitut fur organische Chemie 

CH - 3012 Bern, Freiestrasse 3 
Telefon 031 65 4311 

July 8, 1983 

13 
Yet another simple Test for C-Mul. iplicity on a VARIAN XL-100 

There exist now some new ex;er l ments to determine carbon 
multiplicities. In contrast to the i ell known off-resonance . 
technique they show almoit eq~al \se~sitivity compared to the 
normal broadband decoupled carbon spectra and don't suffer 
from overlap of multiplet lines ~n kpectra with a high density 
of signals. Multiplet selection in these new procedures is 
based on relative phase and intB~sily of proton broadband de­
coupled carbon signals, which are d i fferent for C, CH, CH

2 
and 

CH3. I I 
The attempt to adapt some of t r e modern pulseschemes on 

an older type spectrometer fails mainly due to the fact, that 
these machines are not equipped wit t a rf-90°-phase-shifter. 
long 90°-pulsewidths - if not equipped with a pulseamplifier -
and single phase detection mode on t he other hand don't 
guarantee uniform flip angles over the entire frequency range. 
This leads to poor sensitivity for kome lines, phasing problems 
and thus ambiguities in multiplidity determination. We re­
ferred !herefore to the simple o~e-pulse method with dela~ed 
decoupling as proposed by Le Cocq et al. some time ago [lj . 
In contrast to this original ver~io ~ which leads to severe 
phasing problems and line shape distortions caused by the 
delayed sampling, we start the dete btion of the FID immediately 
after the pulse as visualized in [Fi~. 1. The first part of the 
FID which contains the carbon signai under proton coupled 
conditions hardly contributes to th ~ spectrum, which shows □ 81Y 
the signals determined under proton l decoupling in the second 
part. Simplicity both in setting 

1
up the experiment and modifying 

the hardware, no profulems with phasing and the determination 
of 90° pulsewidths - we use pulsewiiliths optimized for maximum 
sensitivity - are the main advan-eag~s of this variant. Some 
slight loss of sensitivity for protbn bearing carbons, compared 
to a normal broadband decoupled spe b trum and some bas~line 
roll are the disadvantages. [ [ . 

Fig. 2 shows two spectra of Is8quadrone with delays 
optimized to show all carbon signal f1 . with appreciable sensitivity 
a) and set to suppress signals w~th 1 J =125 Hz b). Spectrum a) . 
shows CH and CH 3 with negative, 0 ad E~ 2 with positive intensities. 

(Continued on o. 6) 
I 

0 



More exciting results from 
Varian's XL-~ ... 

Write or call todaY 
to receive new 
literature on the 
ADVANCENMR 
Data System and 
theXL-400 
Spectrometer. 

PO 40 
10 ppm 
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Varian's new XL Series 
Data System is so ta&vanced ... 

I I 

You'll have to see it to believe it! 

Here's what the experts are saying: 

Dr. Byron Arison, Merck & Co. 
"You can select and display individual slices with 
the cursor, so it's no longer necessary to plot 
every contour spectrum ... the whole system is 
overwhelming '. ' 

Dr. George Stomp, The Upjohn Co. 
"The use of color in the stacked displays is more 
than just artistic. It helps correlate peaks in the 
individual areas'.' 

r. Josef Dadok, Carnegie-Mellon University 
'f Finally, a company that makes NMR instruments 
~as incorporated the advances that computers 
r ave made over the past decade'.' 

Dr. Gheorghe Mateescu, Case Western Reserve 
j'What amazes me is the speed of the FT This is 
essential for opening up new possibilities for 
research in two-dimensional NMR'.' 

Now showing in an application lab near you. 
Dr. Jake Stothers, University of Western Ontario 
"The number of colors gives you greater dynamic 
range for contour plots'.' 

Dr. Robert Santini, Purdue University 

p all today for a demonstration or literature at the 
offices listed below. Or write Varian NMR, Varian 
V\ssociates, 611 Hansen Way, Palo Alto, CA 94303. 

~-~I 
"It does Fourier transforms so fast that data 
manipulation is no longer a barrier to the 
routine use of 2-D ... I want one'.' 

Another advance in NMR 
... from Varian 

va~ia~ 
For assistance contact: • Florham Park . NJ (201) 822-3700 • Pa[k Ridge, IL (312) 825-7772 • Sugar Land . TX (71 3) 491-7330 

'" '""'"' """"'"''™''.'re, T'oo '"'' SW"'"""' 

'~ 
L 

L 
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(Continued from p. 3) 

From spectrum b) one immediately recognizes five signals with 
relative high intensities, the quaternary• (positive), the 
t~vo olefinic ■ and the two cyclopropane-¥- methine carbons. 

[1] C. Le Cocq, J.Y. Lallemand, Chem. Communs. , 150 (1981) 

Fig. l 

Fig. 2 

Sincerely yours 

Peter Bigler 
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QUEEN 
I 

MARY1 COLLEGE 
UNIVERSITY OF LONDON 

DEPARTMENT OF CHEMISTRY MILE END ROAD 

LONDON El f NS 
Tel 01- 980 '18 11 

Professor A.Bonnett, BSc., PhD .. DSc. (Head of Department) 
Professor D.C.Bradley, DSc., FAS 
Professor K.W.Sykes, MA.,BSc., DPhil. 

Bernard L. Shapiro, 
Editor and Publisher, 
TAMU NMR Newsletter, 
Texas A&M University, 
College Station, 
Texas 77843, 
U.S.A. 

Dear Barry, 

Telex 893750 

6th July, 1983 

T1 Values for 17o •in Met,allocarbonyls 

About five or six years ago we stJ rteh to look at 170 spectra of some small 
heterocycles supplied by Rosanna Mondelli f ~om Milan to supplement the 13c and 
15N data we had. We used our now defunct B~uker HFX-13 (vintage 1970) and obtained 
the normal, quite broad, spectra which dne ·had come to expect. One of our other 
Italian collaborations was with ·the inorgan~c chemists at the University of Turin. 
This had led to our early 13c work on metal~ocarbonyls and the collaboration was 
still occasionally activated. Because d£ this Silvio Aime visited us about 1978 
and suggested we should try 170 work on imet~llocarbonyls - something that had not 
occurred to us as being useful since we wer:e conditioned to expecting broad lines. 
We concurred and obtained delightful 17q spFctra with narrow linep. 1 This openrd 
up the possibility of high resolution 110 wlork on metallocarbonyls such as the ' 
study we then did2 on Co4(C0) 12 , for which 13c work had been enigmatic. By this 
time we had access to the London University Bruker WH-400. 

The latest news is that we have bl en easuring T1 values for 170 in metallo­
carbonyls. Normally the samples are prepar1ed in Turin, enriched in 1 7 O and arrive 
in London by a variety of means - normally in someone's holiday baggage. 

I 

For Fe(CO)s (measured at natural abundance) we found the 170 T1 value 
(toluene solution; 298 K) to be 50 ms. 

1 
usJ o·f the Stokes-Debye formula gave Tc' 

as 4.6 ps which compares well with the t it9rature value 3 for the T1 range in the 
temperature interval 253- 313 K (pure liquii ) of 3.5-9.0 ps. The derived value 
for the 170 quadrupole coupling constant (QCC) is 2.13 MHz. This is smaller·, than 

I I · · . . 
the value for free CO (4. 34 MHz)! For other metallocarbonyls we have found T'i. Ito 

I I · · · 
be in the range 50-8 ms so far, and we have calculated the QCC range to be ·• 
2.0-3.3 MHz. Interestingly T1 varies f r om jone CO to another within the same 
compound. For example, in Re2 (C0) 10 we , find 29.4 ms for the axial CO sand 
13.2 ms for the equatorial CO s. The diffJrence is in the wrong sense for 

• I I l preferred rotation around the Re-Re bond and we deduce that QCC va ues are I . 
structure related. The work has been accepted for publication in Chemical 
Communication 3 if readers want details. I 

I 

I 
I 

~ 

L 
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Other work here has included some saturation t:!'."ansfer experiments which 
Geoff Hawkes inspired (and did!) to study slow carbonyl exchange in H2os 3 (CO) 10 
( 13c enriched). This let to some elegant 2D-spectra on the same sample to pick 
up not only the exchange but also the 1 3c- 1 3c coupling> """'"t\. ~ ~ ~ 4 ~ 'tu-.. J..J,.,.,.;. 

Not content with all this, Silvio Aime and his colleagues have been. 
producing 2H enriched hydrido metallocarbonyls and· we accordingly have a 
programme of 2H work. Until it comes to fruition and your next reminder 
arrives, 

Bestwishes from the Group, 

Yours sincerely, 

Professor E.W. Randall 

1. S. Aime, L. Milone, D. Osella, G.E. Hawkes and E.W. Randall, 
J. Organomet. Chem., 1979, 178, 171-175. 

2. S. Aime, idem., J. Am. Chem. Soc., 1981, 103, 5920. 

3. S. Aime, R. Gobetto, D. Osella, L. Milone, G.E. Hawkes and E.W. Randall 
J. Chem. Soc., Chem. Commun., 1983, to be published. 
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Professeur p IE RRE LASZLO 

Professor Bernard L. SHAPIRO 
Texas A&M University 
Department of Chemistry 
College Station, TX 77843, USA 

Dear Barry, 

.lnstitut de Chimie 
! Unfversite de Liege 
1 Sar -Tilman par 4000 Liege, Belgique 

/, 
I Ju y 11, 1983 

Condensation of sodium counter'ioris around micelles : experiment and 
theory. I I 

We had applied successfully 
1

ea1lier a modified Poisson-Boltzmann 

treatment to systems, synthetic or natural, constituted of cylindrical poly­

electrolyte molecules in an ionic atmbsp ere1-2 . We have now extended this 

formalism to micellar aggregates : thel co cept of counterion condensation, a.s 

borrowed from the definition by Westr! ad Leyte3 , is generalized for this 

purpose to polyelectrolytes of spheric .l symmetry. The calculated ioni!= 

activities agree very well with experinient~l activities from the literature. 

As yet another test of thJ mldel, sodium-23 nnr linewidths are 
measured for sodium dodecyl sulfate, i 1n ~he range of ca. 10-l cmc - 10 cmc. 

They show outstanding agreement with t [he rean value ofthe calculated (efg) 2 

= <(V /r) 2> : the line broadenings are ttirectly proportional to <(V/r) 2
>. 

From ~he slope, taken together with 1a ie~n viscosity of 9 mP (the entire 

viscosity range extends from 8.5 to 10:a ~P), we obtain a value of 41 ns for 

the product (1 + y
00

)
2 .• c. Our experim~ntal results are also consistent 

with the notion of a pre-aggregation, Jri9r to micelle formation, at concentra­

tions below the cmc. Hence, we are ; cor.fident that the modified Poisson-

Bo 1 tzmann 
0
::::::: 'w~: 1. :~ov:a;::;Y g::JJ ~: ::::::r:n a :t:::; ::d m::e :~: s ~umm~r 

of a new Bruker 300 wide bore spectrometet for our group. Micelles are not the 
only organized bodies of interest to u1. l e are also busy investigating ionic 

. I 
1· 

I 
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transport across membranes, in relation with the metabolism, both normal and 

· pa tho l ogi cal. So that the new instrument wi 11 come in handy for these other 

and more biological studies. 

Did you know that Belgiu~ has now three three-stars res~aurants in 

the Michelin Guide? Which makes your visit here even more overdue ! 

With best personal regards, 

Cordially yours, 

A. Del vi 11 e P. Laszlo 

References : 

1. Delville, A.; Laszlo, P.; Gilboa, H., J. Phys, Chem. 1982, J]_, 2045. 

2. Delville, A.; Laszlo, P., Biophys. Chem. 1983, .!Z_, 119. 

3. Westra, S.W.T.; Leyte, J.C., Ber. Bunsenges. PhYs. Chem. 1979, 83, 

672. 
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_fi;1HERCULES Hercules Incorporated : 

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

Dear Professor Shapiro: 

Ju
1
y 2, 1983 

I 
I 

. i 
I 

I 

Research Center 
Wilmington, DE 19899 
(302) 995-3000 

CURVE DECONVOLUTION OF ESR SPECT . ON THE NMR COMPUTER 

I I 
Our laboratory has two Nicolet-360 WB NMR spectrometers and one Nicolet 

I I 

data station, interfaced to an IBM ER200-~-Sl}-C electron spin resonance 
spectrometer and (recently) to a Varian EM39Q proton spectrometer. All three 
instruments are based on the Nicolet 1280 I coriiputer with CDC-9427H disk drives. 

The general signal averaging computet pjogram supplied by Nicolet 
Instrument Corp. (Madison, Wisconsin) for \ th~ ESR data station is called 
LAB2. This versatile program can accept just about any analog signal as 
input and then perform a multitude of data hJndling routines, e.g. Fourier 
transformation, spectral addition, integr1tidn, phase correction, and plotting 
of spectra. However, there is no provisi6n in the LAB2 program to do curve 
deconvolution. j 1 

The NMC program supplied by Nicolet iag etics Corp. (Fremont, 
California) to operate their NMR equipment i~ capable of doing curve 
deconvolution. Unfortunately the NMR pro~raili will not recognize disk files 
generated by the LAB2 program. The NMC progtam recalls a file from the disk 
by searching for the file name, verifying l thlt the file header is under NMC 
header, and then loading the file into computer memory. In order to force 
LAB2 data files into the NMC program, thete lre a few things that need to be 

I I 
known: (1) our computers contain 128K RAM; (2) the NMC program occupies the 
first 64K of memory; (3) the data memory is the second 64K of RAM; and (4) the 
files are stored on disk with the file hei3.det at the beginning of the file. 
Hence if the file can be loaded into the datJ memory area (second 64K) before 

I I 
the NMC program is loaded, the data should be available for the NMC program. 
The following diagram will be used to explai ! how this can be accomplished: 

I 

I 

I· 
i 

..........___ 

L 
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('\HERCULES 

Computer memory 

~ 

I 

NMR 

I 

DATA MEMORY 

I 

(1) 

Actual 
address 0 

File loaded 

0 

200000 
( 64K) 

header 

177240 200000 
(64K) 

· data 

400000 

400000 
128K 

( 2) 

The file is loaded from monitor into computer memory such that the file 
header is in the first 64K and the data is in the second 64K. When the NMC 

.~ program is loaded, the header is overwritten by the NMC program, but the data 
remains intact. The following commands are used: 

With the computer in monitor. 

* LOAD FILE NAME 177240 <ret> 
* RUN NMC <ret> 
> CB select the correct block. size for your data 

Your data will be in .block No. O. If you wish to save the data on 
disk, use the appropriate NMC command which will create a disk file with an 
NMC header. Data stored in this manner can be recalled from the NMC program 
and treated as NMC data. All data handling routines available in NMC may be 
used, e.g. curve deconvolution, line fitting, IC base line straightening 
integration, plotting, expansion, etc. 

Please credit this contribution to the Hercules Research Center account. 
I wish to thank Dr. D. L. Dalrymple of NMC for assistance in this work. 

DAS:bjm 

Yours very truly, 

David A. Smith 
Analytical Division 



Universite de Nancy I 

D. CANET 
Proro~haur 

LABOlRATOIRE DE CHIMIE THEORIQUE 
I , 

Profe sor B.L~ SHAPIRO 
I h . Depar

1
ment of C enu.stry 

Te!xas A&M University 
Co~ lege Station Texas 77843 

I 
U.S.A. 

I 
Jul y 13, 1983 

I 

About approaches used for inter · carbon1 13 relaxation data ins stems involving 
a fast motion superimposed on a s ow motion I 

Dear Professor Shapiro, 

When carbon-13 longitudinal relaxation times of an- alkyl chain are fre-
1 

quency. dependent, although ranging at relativ,ely high values (of the order of a 
second), and/or the nuclear Overhauser factoi is less than its maximum value, this 
indicates the presence of a slower motion superi, posed on a fast motion due to internal 
rotations. This situation is encountered is sidel- .chains of polymers or peptides as 
well as in surfactants engaged in micelles or lyptropic mesophases. Some procedures 
available for interpreting such relaxation dJta f ake use of two correlation times 
(TR and TG for the slow and fast motions, res1pectively). Two of them lead to the 
same formulae: the "two-step model" originating from the Lund group (1) and the 
so. called "model free approach" of Lipari and Szabo (2) : 

,KyH y 2{ 1 2 3TR TR i I 6TR 2 } 
TI = ( 3 c) - S [ 2 2 + 2 2 f+ 2 2j + ( l -S ) T G 

rCH 10 l+wc TR l+(wH-wc) TR ' l+(wH+wc) TR 

This formula applies for a carbon bonded to a single proton ; all symbols 
have their usual meaning. S is a "local" ( tw ci·-stiep model) or a "generalized" (model 
{ree approach) order i:,arame ter. Hi thin the fra~ of the model free approach: [1] i !:: 

valid provided that Tc< <TR and that (WTG)2 <<1 for any considered w. If one applies 
these latter conditions to the well-known Woessrier's formula (3), one obtains : 

-
1 - (...hyHyc)2{-1 1 2 2 - 3TR / .. Tl 6TR 

T - 3 [-( 3cos 0-1) ] [ 2 2 + I 2 2 + 2 2:l 
1 rCH 10 4 l+wcTR l+(wH-wc} TR l+(wH+wc) TR 

+ i96 (I +6co.20-7 cos 
4

0) T G} 
As a matter of fact, this model can also be used ( 4 ) to interpret carbon relaxation 
data of alkyl chains whose one extremity is att1ched to a slowly reorienting body 
(in micelles, for instance). In that case, 0 1 mu~t be considered as the angle between 
the CH bond and a virtual axis around which th~ CH vector is assumed to rotate. 
(This virtual axis is defined according to the ~umulative effect of rotations around 
all C-C bonds). Regarding the slow motion contkibution, formulae [1) and [2] ·are 
seen to be formally identical provided that ~- ( Bcos 20-1) is identified as s2. The 

Equlpe de recherche assoclee au C.N.R.S. n° 22 B.P. 239 1 54506 VANDCEUVRE-NANCY Cedex • Tel. (8) 328.93.93 
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coefficient in front of -re in [2] never differs by more than 15% from (1- ! (3cos2e-l)J 
2

• 
Therefore, the interpreting procedures represented by formulae [1J and [2] appear to 
be very similar. 

Finally, it should be mentionned that exponential correlation functions 
have been assumed throughout. This is fat from being warranted for the slow motion 
especially in micelles or lyotropic mesophases. This problem can be circumveted 
in. the following way. If measurements have been performed at different frequencies, 
'R can be fitted at each frequency using [ 1] or [21 and its numerical value rein­
serted 1n 

[ 
3-rR 

2 2 + 
l+w w 

C R 

This yields numerical values (as a function of the frequency) . for what would be the 
spectral c!ensi ty pertaining to the slow motion. Although this procedure is rather 
approximate (three different ware involved), it should provide some insight into 
the frequency dependence of these spectral densities. 

Yours sincerely, 

(I) H. Wennerst:rom, B. Lindman, 0. Soderman, T. Drakenberg and J.B. Rosenholm 
J. Am. Chem. Soc. , ..!E_ l, 6860 ( 197 9) 

T. Ahlnas, O. Soderman, C, Hjelm and B. Lindman 
J. Phys. Chem. 82_, · 822 ( 1983) 

(2) G. Lipari and A. Szabo 
J. Am. Chem. Soc. ~, 4546 (1982) 
i b id . LQ!± ~ 4 5 5 9 ( l 98 2) 

(3) D.E. Wossner 
J. Chem. Phys., 3i, l (1962) 

(4) D. Canet, J. Brondeau, H. Nery and J,P; Marchal 
Chem. Phys . Lett. 72, l 84, ( 1 980) 
D. Canet, J.P. Marchal, H. Nery, B. Robin-Lherbier and J.M. Cases 
J. Colloid Interf, Sci., Jl, 241 (1983) 
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PURDUE 
UN~ITY' DEPA TMENT OF CHEMISTRY 

I I 
July 6, 11983 

I 

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

. I 

I 

Identification of Polyamines 

1

1:tn Plant Viruses by 1 B 
NMR. 

A number of plant viruses and b9-cteriophages are known 
to have different amounts of ipolyamines. 
Identification and quanti ta tiion I of these molecules 
involve detailed chemical propedures in combination with 
GC/MS methods. we ·report he~e J simple and 
nondestructive way of identif¥idg polyamines in plant 
viruses by 1 H NMR. ' I 

The figure shows high-field ~H NMR spectra at 470 MHz 
of (a) turnip yellow mosaic virhs (TYMV) and (b) · 
spermidine-treated and(~) na~i~e b~lladonna mottle 
virus (BDMV). The three broad peaks in spectrum (a) 
are assigned to polyamines base~ on their chemical 
shift similarity to those of fr~e spermine/spermidine 
and from .the chemical informdtibn that TYMV contains 
about 400 polyamine molecules (~redominantly 
spermidine) per virion. It is apparent from spectrum 
Cc) that ·native BDMV does no~ cdntain any polyamine 
although it belongs to the sa/me ifamily as TYMV. 
However, spermidine is able to penetrate the protein shell 
of BDMV and irreversibly bind t lo the RNA as revealed by 
spectrum Cb) which was obtai~ed from spermidine-treated 
BDMV. We found from 31 P NMR 1and analytical 
ultracentrifugation studies that native BDMV is 
unstabl~ above neutral pH wh~re~s TYMV is known to be 
stable up to pH 11.5. We att,ritiute the instability of 
BDMV to the lack of polyamine ih the virus particle. 
Spermidine-treated BDMV not only gives rise to a 
spectrum similar to that of 'fY V but is also stable at 
high pH (11.5). 1 

~e'4~ 

:J~:::::.'i C~emi try Building 
0. - JJ West L

1 
fayette, Indiana 47907 

. ...... " 
f>"'' 

C 



3.5 

Figure. 

we hope t6 utilize these small molecule inrilusions as 
NMR probes to study the behavior of a lar~e system_ like 
a virus particle (mol. wt. -7 million). These results 

· are described in a paper to appear in Yi.rology. 

Yours sincerely, 

J.L. Markley R. Virudachalam 

(b) 

Co) 

3.0 2.5 2.0 · 1.5 1.0 0.5 

CHEMICAL SHIFT, 8 (PPM) 
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0.0 

1H NMR spectra (hiah-field region) at 470 MHz of(~) turnip yellow mosaic virus, 
(b) spermidine-treated, and (c) nati~e belladonna. mottle virus. 
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WASHINGTON 

ST. LOUIS . 

I -

ffll .JNIVERSITY 
MISSOURI 83131) 

I 
- I 

DEPARTMENT OF CHEMISTRY July 6, 1983 

Professor Bernard L. Shapiro 
Editor and Publisher 
TAMU NMR Newsletter 
Texas A & M Uriiversity 
Department of Chemistry 
College Station, TX 77843 

Dear Barry: 

OPTIMIZATION OF S/N FORS .RFACE COIL NMR 
I -

One never seems to have enough --S/N when applying NMR to biological 

systems. Sensitivity problems can be [esJ ecially acute in the case of 

intact tissue samples where one · confrontJ not only" low concentrations 
I I 

but also lossy conducting samples and often less-than-optimal r.f. 

antennae. A particular case of interTst Ito us has been the use of 

surface coil antennae to monitor on going in vivo biochemistry. 
' ,---

To develop techniques for maximization of S/N we let the Washington 

University IBM-370 consider the case ~f Jn ideal single-turn, flat, 
. . I I . 

circular surface coil operating in thk single-coil mode and placed 

against a large homogeneous sample. The ,results, ·shown in the 
I -

accompanying figure, are remenisant o~ t j ose in elegant paper by 

Becker, Ferretti and Gambhir [Anal. Chem., 51 1413-1420 (1979)]. As 

. h h h B f · 
1

1 j --1 · " f" · wit t e omogeneous 1 o conventiona eoi s, ·_a signi icant increase 

in S/N may be obtained with surface coil~ by optimizing pulse repitition 
- , I 

rate and pulse width. -In practice this is straight forward to do 

empirically by setting the interpulsel spi cing T~Aquisition Time~ 2-3Tz* 

and then experimentally determining the 1 ulse width that provides 

maximum S/N. 

L 

I 

Sincerely, 

r y 1· ve 

Figure Cap,tion 

~cmwl ~G-rroww 
A plot of theoretical and exper~men~al maximum integrated S/N ~ unit 

time as a function of pulse repetition ~eriod, T/T1, The curves are the 
theoretical results for the .. sample s t artj~ng O .10 radii (solid line) and 
0.15 radii (broken line) from the piane of the surface coil. The symbols 
represent experimental data at two diffe/rent frequencies (30 MHz for H-2 and 
188 MHz for F-19) for a large homogeneo1s sample starting 0.10-0.15 radii . 
from the plane of the surface coil. . 

· (Continued on p. 20) 
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Solid 
results 

Outstanding performance 
in solids analysis is only one 

"' reason to look at NMR 
from IBM Instruments 

The Solids Accessory Package for 
IBM Instruments WP100/200/270SY 
Spectrometer Systems produces 13C solid 

0 state spectra quickly and easily. High ~pin 
frequency (up to 5KHz) reduces sidebands 
and provides a clean, sharp spectrum. 
Setting of the magic angle is precise and 
reproducible. Probe fits inside standard 
narrow bore and operates over a wide 
range of temperatures. 

Easy to learn, easy to use. 
Operating procedures are greatly 
simplified and adjustments have been 
kept to a minimum. A single switch and a probe 
change allow shifting from high resolution liquid 
spectra to solids quickly and easily. 

Full line of instruments 
~ and accessories. 

All WP /SY models share a common 
architecture making upgrading 

~ simple. Probes are available in several 
sizes with fixed or broadband 
frequency. Other options include 
variable temperature controller, extra 
disk drives and X-nucleus decoupler. 

r"'\ Extensive support program. 
IBM Instruments Customer Support 
Centers are equipped with instruments, 

laboratories and classrooms plus 
· skilled professionals to help you 

get maximum productivity. Service 
and parts are readily available, 

including full maintenance service 
agreement. Supplies will usually be 
shipped within 24 hours. User and 

service training, applications 
workshops and a wide range of 

publications also are offered. 

Let us tell you more. 
Just call toll free: 800-243-7054 . 

In Connecticut call 800-952-1073. 
Or write IBM Instruments, Inc., 

Orchard Park,P.O. Box 332, 
Danbury, CT 06810 

-;--;:; -:.. - Instruments 
= ~ === Inc -----___ .. _ . 
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UNIVERSITY 
NEWARK. 

OF DELAWARE 
I . 

DELAWARE 

1 9 7 1 1 , 

DEPARTMENT OF CHEMl$TRY July 15, 1983 

Bernard L. Shapiro 
Editor and Publisher 
TAMU NMR Newsletter 
Texa~ A&M University 
Department of Chemistry 
College Station, TX 77843 

Ne.w In.obtume.ntation, :the. 4:th VdawaJLe. NMR 
- Sympo.6-lum, and SW.t[clqe. hem.-t/.).tJty 

Dear 

n NMR Complex continues. on ·ts merry way. Lila, . Joe, and 
Roger continue investigation of interesting problems with solution-state 
NMR spectroscopy, while I only scratch the surface of problems in 
catalytic chemistry. Most recently, we havJ held our 4th Delaware NMR 
Symposium on June 8. It was a tremendous sJccess. If anyone would like 
to be included on future mailings, please coJntact Lila Gier as ch, Joe Noggle, 
Roger Crecely, or me and we shall make an eBlfort to notify you of the 5th. 

Other recent developments include the ~nstallation of our new AM-250 
Bruker NMR spectrometer with its Aspect 3009 computer which, in addition 
to the WM-250, gives us the capacity we have needed for some time. 

A small tidbit of the things you can d~ at surfaces. Supported meta1s 
are often used for hydrogenations and dehyd~o_genations. Attached are some 
spectra hot off the spectrometer of what you see when you combine benzene 
with a supported metal catalust which has p~eviously been treated with 
hydrogen and outgassed. You see cyclohexane! We have been able to monitor 
kinetics of this reaction with proton NMR iJ some very recent experiments 
over this catalyst. Not all catalysts allo, this discrimination, because 
the broadening of the resonances of these pHysically adsorbed species may be 
severe depending on the nature of the catal~lst. Thus, NMR spectroscopy is 
potentially very useful for the study of ca~alysts. 

This communication should be credited Jlo Joe . . Noggle, whose regards I 
send with mine. 

Y~y, 

sr 
Enclosure 

Cec~l R. Dybowski 
Assdciate Professor of Chemistry 

C 
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DEPARTMENT OF HEALTH&. HUMAN SERv1d Es 

I 
Public Health Service'.· 

I 

I 

National Institutes of :Health 
Bethesda, Maryland 20205 

l July 1983 

! 
I 

Hrofessor Bernard L. Shapiro 
Texas A and M University 
College of Science 
Department of chemistry 
College Station, TX 77843 

In vitro and in vivo Enzyme Catal f zed 
Dear Barry, Rates of Reactions by 20 FTNMR : 

We are continuing our studies of in vitro and in viv6 
I : enzyme catalyzed rates of reactions by 2D FTNMR. In our first !. 

study of the anomerization and is bmerization of glucose-6- ;· 
phophate and fruc~ose 6-phosphate t we were able to obtain the i 
various reaction rates involved. As a bonus we were also able: to 
deduce the rate limiting steps in the reaction. i 

i 

We have expanded our st
1 

dies to more complex enzyme l 
systems and have been successful ~ n quantitating our results I 
for adenylate kinase, creatine phpsphokinase, and the carbonic

1 anhydrase reaction. Most recentl~ we have measured the in vivo 
unidirectional flux between creat ~ne phosphate (CrP) and 
adenosine triphosphate (ATP) in the leg and head of an 
anesthetized rat in a syecially c lb nstructed probe with 
an animal cradle. 

CrP + ADP + E ~➔ CrPEADP ~-) CREATP pCr + ATP + E 

These studies are being acarried out in collaboration with 
Drs. Howard Kantor and Robert Balaban, also of the National 
Heart, Lung and Blood Institute. 

In Figure 1 is the 2D contour plot of the data 
obtained from the rat leg with a mixing time of 600 msec. 
A single 2D spectrum can be obtained in a few hours. The , 
volumes of the cross peaks are a direct measure of the exchange 
rates in the initial velocity apptoximation. The experiment · 
is repeated various times using different mixing periods to ! 
obtain the time dependance of the cross peak volumes. These i; 

results are shown in figure 2 for the rat leg . The unidirecti ~nal 
flux for CrP going to ATP was 13 umoles/g/sec in the leg and ! 

2 umoles/g/sec in the head. Please credit this to the 
subscription of Bob Highet, the 1!hagrined recipient of the 
notorious yellow reminder. 

Si~·['' 
~JJ A. Ferretti 
Libo J atory of Che~istry 
Nati t ••l H•at, Lung and Blood Ins itute 

L 
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:_,, , t1r,11I f ,I :.,r .11 : rir .( : 

Oep;1rt,rn!11I ol Cl1e11:w.1ry 

Rensselaer Polytechnic Institute Troy, New York 12181 

July 22, 1983 . 

170 Chemical Shifts of Substituted U idines. 

Dear Barry: 

i 
I 

l 
I 
j 

i ' i 

I want to take this opportunity, as my first contribution to the 
newsletter, to present some interest'ng 170 NMR data obtained while 
working in the laboratory of Dr. SteJlen Danyluk1 at Argonne National 
Laboratory. As part of a continuing study2 • 3 of 170 NMR of uridine 
nucleosides, we studied the effects of substitution in the uracil ring 
on the 170 shifts of the carbonyl ox~gens in both protic (H 20)" and · l 
aprotic (CH 3CN) solvents. The samples used were synthesized by Dr. 1 

Malcolm MacCoss 4 with 'v50% 170 enr:Lc~ment selectively in either the ·j 
02 or 04 oxygen. A table of limited !results appears below. The data i 

on a more extensive number of compounds is being prepared fpr publica-
tion in the future. j 

The data in CH3CN indicat~ firs ,ly that substitution at the uracil , 
5 position causes significant effectsJ1 at 04 but minimal perturbation at ! 
02. This is understandable in terms of an 04-C4-C5-C6 conjugation which 
does not include 02. The difference I in H-bonding to H20 indicated by ; 
the differences~ are consistent witti previous experirnental 3 and the- ' 
oretical5 data indicating only one 19 ne pair is available for H bond­
ing to solvent at 02, but both are a,filable on 04. 

One final observation is the re ~ative effects the substituents 
have on ·the conjugated 1T elec::tron system as evidenced by the 04 shifts 
in CH3CN. 0 04 

II I 
RC/~'- NH ,)~ l 

11: : I IH 2 Ii 
He........._ 1 /c~o CH2 U 

N ~N~02 
I 

HO 
1' 

0 0 

>< 
CH 3 CH 3 

1. R = H' 2',3'-0-JSOPROPYLIDENEURIDINE 

~ 

,,.--.... 

L 

.,.---__ 

II. R ~ CH3 . 2',3'-O-tSOPROPYLIDENEPIB05YLT~Y~INE v. 

I 

2' , 3 '-_Q_-isopropylidene-5, 6-dihydrouridill, 
III. R = F 2' ,3'-Q-ISOPROPYLIDENE-5-FLOUROUPACIL 
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170 Chemical Shiftsa 

Labeled Compound CH3C~ H20 t:,b 

[4_170] I 333 + 2 294 + 6 39 

[4-1·70] II 333 + 2 288 + 8 45 

[4-170] III 323 + 3 288 + 4 35 

[4_170] IV 374 + 3 344 + 3 30 - -

[2-170] I 259 + 1 246 + 4 13 -

[2-170] II 250 + - 2 234 + 7 16 

[2-170] III 255 + 3 239 + 3 16 -

[2-170] IV 260 + 2 246 + 4 14 

a. Chemical shifts are reported in ppm downfield from H20 (29°C). 

b. I::. 

Best regards, 

/✓~d 
Dr. Herbert M. Schwartz 
Director, Major Instrumentation Center 

1. Current address; Domtar Inc . , Senneville, Quebec, H9X 3L7, CANADA. 

2. H. M. Schwartz, M. MacCoss and S.S. Danyluk, Tetrahedron Letters, 
21, 3837 (1980). 

3. H. M. Schwartz, M. MacCoss and _S. S. Danyluk, JACS (1983) in press. 

4. Current address; Merck Sharp and Dohme Research Laboratory, P.O. Box 
2000, Rahway, NY 07065. 

5. S. Scheiner, Biopolymers, ~, 731 (1983). 
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TOKYO COLLEGE OF' IjHARMACY 
1432-1 Horinouchi, Hacliioji, Tokyo 192-·03, Japan 

I 
July 1, 1983 

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

Title: Internal Motion of DNA in Hydrated Fibers 

Dear Barry: l · 
It is a little surprise t9 us th , t a rapid internal motion i 

with a large amplitude occurs +n DNA fibers at high relative hu,i- ! 
dity,just as observed for DNA in solution. Figure 1 shows the P 1 

solid -state NMR spectra (40.3 ~MHz) aid the observed relaxation ! 
times.of T1 and T2 of B~DNA fifers at / 98% r 7lative humidty, for_wi~h 
the fibers are oriented paralle and perpendicular and 45° relative ! 
to the magnetic field. Clearly, thes~ relaxation times reveal : 
anisotropic effects: the relaxation times for parallel orientation !of 
of DNA fibers is about twice sttortertr!an those for the perpendi- . 
cular. I 

We have shown1that the interpret tion for these anisotropic 
e~fec~s require~ th~ ~ollowiz:ig 1~otion+.1 mod~s within~ DNA: two­
site Jump as a simplified rapid inte:rn~l motion, rotation about , 
the helic~l a~is and be~ding Of wo~blfng1motion of th~ DNA strands ~ 
For two-site Jump the ra:te of 6xl0 sec and the amplitude of ±40° ! 
were estimated, the diffusion rkte of kbout 105 sec-1 for the rota- : 
tional motion about the heI.icall axis [I nd the amplitude of about ±25° 
for the bending motion. I . 

There are many NMR studies on th internal motion of DNA . 
in solution and most of the rebults a~e consistent with each other ; 
in that a rapid internal motiop has a / correlation time of nanosec. ! 
Therefore, we can state that the dynamic behaviors of DNA in solution 
is very much similar to . that o r DNA i 1 hydrated fibers. 

T-1~2 .10 i 
T2=2.61 i s 

I · I 
PARALLEL PERPENI>IOULAR 45 ° 

.F' 1 C 1 . Id 31 I . f f. b . ig. . ross-po arize P spectra o DNA i ers 
at different o:tientat1'·ons·- relative to H 0 • 

I . . 
Shindo, H. et al. (1983) The 16th Juerusalem · symposium 
in Quantum Chemistry Jnd Bio ,hemistry, 1983. . · 

I . I . 
Sincereil.y Yours 
I -M~ Liz= 
Heisabu~o Shindo 
I I . 

~ 

Ref. 1) 



Prof. Dr. D. Leibfritz 
Universitiit Bremen 

Fachbereich Chemie/Biologie 

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

Title: 
"Geminal Methylgroups" 

Dear Dr. Shapiro, 

NW 2 Leobenerstra8e 
2800 Bremen 33 
Telefon (04 21) 218-2818 I 28 41 

2817 

5-7-1983 
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Recently we analyzed the structure of a tricyclic derivative of barbituric 

acid (A) 

-
Geminal methyl groups exhibit couplings which are less frequently encountered 

in the literature. The most intense cross peak in the COSY spectrum connects these 

methyl signals. From the J resolved spectrum, we take the constant 4JHH = 0.65 Hz, 
not a negligible quantity in spectrum simulation. As a matter of fact it is exactly 
one third of the four bond w.:.coupling in a rigid molecular backbone (f.e. 1.5- 2.0 Hz 
in steroids), 

The carbon signals of these methyl groups are split by three bond coupling bet­
ween the protons of the geminal CH3 and 6a-H. The latter coupling amounts to 4 Hz 
with the upfield methyl carbon and 3 Hz with the downfield methyl carbon. Hence, if 

3 we assume a Karplus type dependence of JCH' we have criteria for the axial vs equa-

torial assignment. 

Yours sincerely 
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KEM I AN·. J A a·10 KEM I AN l A ITO S 

TURUN YLIOPISTO 
2 o 5 O O T U R· K U 5 0 

DEPARTMENT OF CHEMISTRY AND BIOCHEMISTRY 

UNIVERSITY OF TURKU 
SF-20500 TURKU 50 FINLAND 

Prof~ssor Bernard L. Shapiro 
Department of Chemistry, College of ciences, 
Texas A&M University, College Statio 
Texas 77843, U.S.A. 

Dear Professor Shapiro, 

Turku, July 6th 1983 

"The First Nordic Symposium on r R Spectroscopy" 

Some of the newsletter readers mig' t be interested to know the date 
and venue of the First Nordic Sympos1·um on NMR Spectroscopy which will 
take place on June 12-June 15th 1984 in Turku, Finland. The programme 
will consist of both basic proble~s and practical applications aJthough 
the general theme will emphasize new /applications rather than techniques ~ 
One invited lecture from each Scandi / avian country will be included 1 

in addition to some keynote lectures, posters and possibly a couple of 
discussion groups. The keynote lect ili res will be selected (20 min. each) l 
from the most novel topics offered bt the p6tential participants ~ The j 

participation will be limited t~ 100~120 people. The conference language : 

will be English. . · . j ; 

Nordic colleagues will get the first circular about this meeting ! 
through their departments and/or ~he l local chemical papers (like ! 
Kemia-Kemi in Finl and) but other :interested readers should contact the 
undeisigned as soon as possible. 

' 

----. D~,i 
al~ec...v-'i--c.P..c:.ih:::--l .. a-J-:;:11·a,_,,..P~~~ 

Chairman, Section of NMR Spectrps-
copy, the Assoctation of Finnish 
Chemical Societies 

P.S. In mutual agreement with Professor Pekka Pyykko, I shall hereby 
take over his former subsciption to the TAMU NMR Newsletter for the 
shared University of Turku - Abo Akademi NMR facility which by the way 
will in this year be a new multinu~lear Jeol GX-400 zystem. 

L 
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F\CULHD llE CIENCIAS EXACHS Y NATURALES 

Prof. Bernard L.Shapiro. 

_Texas A. & M. University. 

Dept. of Chemistry 
College Station, Texas 77843. 

U.S.A. 
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Buenos Aires, july ~, 1983. 

Title: The Signs . of the J's jn Flurane. 

Dear prof. Shapiro: 

The theoretical group of our local N-1R. team led by prof. 

· Ruben Contreras got used to bring us, experimentalists, some odd 

questions like e.g. II what is the relative sign of JAX. in an ABCX 

system in which3.AX is the orily non-zero X coupling?" 
Usually we do not mind their questions but what we do mind 

is their getting used to have us answering them! 
The last question they br_ough,t us was: ''what are the relative 

signs of JAX and JMX in flurane (formula shown) taking into aci:otmt 
that, besides being this a degenerate system, JAM= 0 !?" 

(X) 

Cl F H J = 0 

' I .AM 
(A) H - C C 0 ... C - H (M) ·JAX.= 4.45 

/ ' Cl F H J · = O 49 MX . • 

· It _took some ~rain•squeezing and some engineering work to 

-be able to give them the answer, · through a triple resonance experiment: 

''Both c;1.re the same ! " 
But we do hope that they a:re not going to ask us the absolute 

sign of these constants, since we are not so sure of being able to ans• 

wer them that question! 
Yours, sincerely 

V.J.Kowalewski. 
P.S. Than.k's for the remainder! 
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Uw ref.: 

Onzeref.: 

Shell Research B.V. 

Professor B.L. Shapiro 

~epartment of Chemistry 

Texas A & M University 

College Station, Texas 77843 

· U.S.A. 

AG 1179 

Dear Professor Shapiro, 

Amsterdam, July 18th, 1983 
Badhuisweg 3 
Tel. via telefoniste (020) 30 9111 

Tel. rechtstreeks (020) 

Hr/Mw 

SOLID-STATE NMR SPECTRA OF THE ZEOLI TE ZSM-5 

i 
j 

\. 

' 

. I . 
Since our last contribution we have c°Jntinued with our solid-state NMR ! . 

work, studying all manner of nuclei , slpinning at every imaginable angle, · 
1n as many different field strengths as possible. 

In particu~a~ we have continued olli w~rk on organic ligands che~ic~lly 
bound to s1l1ca gel surfaces! and have used 27Al magic angle sp1.nn1.ng 
techniques at 130 ~ 3 MHz (11. 7 S T, Bru !er WM-500 spectrometer) to charac-
terize transitional aluminas2. · 

A suitable subject for this communica ion, however, would appear to be the 
29si NMR spectra of the zeolite ZSM·-5, · 1.n which everyone seems to be. i 

interested. i 

In general, two types of 29si ZSM-5 SHectra have been published: 

(a) a poorly resolved spectrum with S -l(OAl) resonances centered around 
-113 ppm3, and 

(b) a spectrum exhibiting a number of Si(OAl) resonances between ~109 
and -11 7 ppm4 . 

We have monitored the preparation and 
step using solid-state 29si NMRS, a n d 
a ZSM-5 having an initial Al content 
figure. 

Shell ReeNrch B.V. 
Geveatlgd te Den Haag. H.reg. Amsterdam 111841 

activ~tion of such catalysts step-py­
·a typical example of our results ( for 
f O. 32 %w) is shown in the at ta chef 

I 

i 
; 

Postadres: Postbus 3003, 1003 AA Amst~rdam 
Telex: 11224 ksla nl : ' 
Telegram: Konshellab , 

~ . 

L 
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The spectrum of sample A in Figure 1 exhibits two broad resonances at -102 
and -112 ppm. The -102 ppm resonance is due mainly ~o ~ilanol groups (as 
shown by cross-polarization experiments, which we regard as essential in 
solid-state 29si NMR studies), most of which are located inside the zeol1te 
(lattice defects). As can be seen, upon calcination and ion exchange followed 
by further heat treatments, a better resolved spectrum is obtained. This is 
because silanol groups are removed by ring closure, which the presence of 
Na+ and tetrapropylanmonium (TPA+) ions otherwise inhibits. As a consequence 
of this final ring closure, the ZSM-5 lattice becomes more homogeneous, which 
is reflected by line narrowing in the spectrum, leading to the well-resolved 
spectrum of sample E in Figure 1. · 

We trust that this missive keeps our subscription open! 

Yours sincerely, 

KONINKLIJKE/SHELL-LABORATORIUM, AMSTERDAM 

~7~ 
(G.R. Hays) (N.C.M. Alma) 

1) G.R. Hays, A.D.H. Clague, R. Huis and G. van der Velden, 
Appl. Surf. Sci . ..!..Q_ (1982) 247. 

2) C.S. John, N.C.M. Alma and G.R. Hays, Appl. Catal. (in press). 
With thanks to Dr. A. Samoson (Tallinn, USSR) for the design 
and construction of the probe and help with carrying out the 
130.3 MHz experiments, and to Bruker Analytische Messtechnik 
and Dr. W.E. Hull for the opportunity to use .their WM-500 
spectrometer in August 1982. 

3) J.B. Nagy, Z. Gabelica and E.G. Derouane, 
Chem. Lett. (1982) 1105. 

4) C.A. Fyfe, G.C. Gobbi, J. Klinowski, J.M. Thomas and S. Ramdas, 
Nature 296 (1982) 530. 

5) G. Boxhoorn, A.G.T.G. Kortbeek, G.R. Hays arid N.C.M. Alma, 
Zeolites (in press). 

Enc 1. : 1 Figure 
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-1-00 -1110 -1:20 
ppm 

A. 

B. 

C. 

D. 

E. 

FIG. 1: 29si SOLID-STATE NMR :OF ZSM__..!5 

A. Na+, TPA+ ZSM-5 AFTER DR IING ·AT 120°c 

B. Na+, H+ ZSM--,6 AFTER ·500 °c CALCINATION OF A 

. ,C. NHt, H+ ZSM-5 AFTER :Na+ ErCHANGE OF B 

D. H+ ZSM-5 AFTER 500 °c ,CA'LflNATION ;OF C 

E. H+ ZSM-5 AFTER BOO 0c "HE 1T TREATMENT OF '0 
~ 

L 



Introducing 
simplicity, 
versatility 

and 
productivity 

to NMR. 

With the new 
Bruker AM Series. 

\XI 

A new series of high resolution NMR 
spectrometers for even the most 
demanding experiments. 

The unique features of the 
new AM Series provide truly 
new levels of simplicity and 
productivity along with the 
built-in Bruker versatility. 
Check these against any 
other Supercon: 

■ Advanced pulse program 
system, with software 
designed specifically for 
simplicity and clarity. 
■ Complete 
microprocessor 
control of basic 
spectrometer 
functions, de­
signed to sim­
plify system 
set-up, lock op­
eration and 
magnet 
shimming. 
■ Fast 8-color 
display proces­
sor for display 
of complex 2-D 
contour plots in seconds. 
■ Fourier transform array 
processor, with associated 

display and multi-pen plotter 
software for increased 
clarity and productivity. 
■ Large CPU memory 
capacity of up to 1 M word 
data, with 24 bit single 
precision arithmetic and a 
floating point instruction set. 
■ Extensive line of 
superconducting magnet 
systems from 200 to 500 
MHz. 
■ Plus Bruker's flexible 
design concept, allowing for 
future upgrading. 

So, if you want simplicity, 
versatility and productivity in 
your NMR work, write for 
complete information on the 
new AM Series or call a 
Bruker representative. 

Bruker Instruments, Inc., 
Manning Park, Billerica, MA 
01821. In Europe: 
Bruker GmbH, Silberstreifen, 

D-7512 Rheinstetten 4, 

ti)_ 
West Germany. 

B~R NMR Systems designed to solve problems. 



Now 
available: 
Almanac 
1983 

~. 
t .. 

";, 

:ii,,.. 

.'cf-• 
r .. Q'· 

@if)" 
··, ... 

In addition to the convenient weekly 
planner, the Bruker Almanac featu res 
over 30 tables of useful data, formulae 
and other information. It also contains 
a 50 page section on instrumentation: 
covering NMR, NMR Imaging, EPR, 
FT-IR, MS, LC, Magnets and Data 
Systems. 
We have a copy reserved for you. 

I •••••••••••••••••••••••••••••••••••••••••••••••• 
□ Please send me the Bruker Almanac 1983. FREE. 
□ I am interested in High Resolution NMR Systems ( ...... . MHz) 
□ Please send me information on the new AM Series described on the reverse. 
□ Better yet, please have your representative call me. 

My Phone Number is:..__ _ _,_ ______ My Application is: 

Name/Title: 

Institute/Company: ---... 

Department: --------------------------------------;---
L · 

...... Address: _______________________________________ --+-_ 

City/State/Zip: -------------------------------------,--



University of Waterloo 

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

Dear Barry: 

\.Y,ll (• rl , >< ,. Ont.1 11< ,. C. 11 1.1cl .i 
N2 L .\Cl 

f,ic ull y o i 5( 1t•nc (' 
[)pp,irl mPnl , ,1 Clw mi , l1 y 
5191885 -12] 1 

July 18, 1983 

Order Profiles in Bilayers 

299-36 

Thank you for your reminders. The world 1s now falling 
back into its original place for me and I shall make a contri­
bution along the lines of a comment on Ed Samulski's letter 297 
19 (1983). In his last paragraph he alludes to the difficulty 
of incorporating deuteriated phospholipid in nematic solvents, 
but predicts an unchanged order profile for the lipid. In fact 
Bruce Forrest was able to get phospholipid quests in a 
lyotropic nematic host some years ago and similar profiles were 
obtained to biological situations. The results were published 
in Chem. Phys. Lipids 24 183 (1979). In comparing order pro­
files, it is possible to detect changes along the lines suqqes­
ted by us in recent papers. Order profiles may look the same 
but in bilayer situations they are sensitive to the changes in 
bilayer thickness. Two recent papers from our laboratory 
illustrate this sensititivity of order profiles. J. Phys. 
Chem.~ 718 (1981) and J. Am. Chem. Soc. 105 1469 (1983). 

We continue to work in the area of lyotropic aqueous 
cholesterics and nematics with NMR as the principal tool. 

LWR / ee 

PJf..,?''--"'I:_ 
Jeonard W. Reeves, 
Professor of Chemistry. 
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VRIJE UNIVERSITEIT 

VAKGROEP FVSISCHE CHEMIE 
SUBFACUL TEIT DER SCHEIKUNDE 

Verzoeke bt1 beantwoording ons kenmerk te vermelden en slechts eeh ·zaak per brief te behandelen 

1081 hv amstllrdam 
di boelelNn 1083 
telefoon 020 • 548 

uw kenmerk 

onderwerp 

Dear Barry, 

uw brief van 

Professor Bernard L. Shapiro 
Edi tor and Publisher Tamu NMR Newsletter 
Texas A & M University 
D1;1partment of Chemistry 
Coliege Station, Texas 77843 
U.S.A. 

ons kenmerk datum bijlarie(n) 

CM/BHJR/UH/ IS July 22, 1983 . 

14N Quadrupole Coupling Tensor of Pyridine 
and Pyrimidine in the Liquid Phase 

When a strong d.c. electric field is applied over a polar liquid 

sample, the molecules become partially oriented with their dipole-moments 

along the direction of the applied field. In the NMR spectrum anisotropic 
. ' 

interactions between the spins wi11 : be · manifest. In the case of (quadru-
. . · . 14 2 . .., 

polar) I= 1 nuclei (e.g. N arid . H) the resonance-'-lines appear as 

doublets. The splitting (LIV) of a .doublet depends on the nuclear quadrupohi 

mom~nt (eQ·), the field-gradient _aio~g the dipole moment (V ) and the 
• , • (·· ,: ·,. :~ • ,' •• ':'._° i ':" ·:,. :· .. . zz 

extent of orientation . by the electric field ·(c:alled the alignment", 
3 · 2 1 

<2 cos 6 - 2> E) : 

3 eQ 3 2 1 t:._v ·- · - ._ V <- cos 6 - -> 
2 h zz 2 2 E 

(I) 

Note that V is the gradient in a mol~cular frame (~yz), adapted to the 
zz 

symmetry of the molecule. The principal frame, in which the field gradient 
,· 

tensor is diagonal, is denoted by (x'y'z'). To express V in the principal 
zz ' 

components, V V · and V an appropriate transformation has to be 
x'x'' y'y' z' z' ' · 

performed. 
. . 2 

In deuterated pyridine (fig. la), in which the C- H axis of the para-

deuteron is along the dipole moment, V i~ i _dentical to V , , ; the quadrupole 
zz· z z . . eQ 

coupling constant, -h V . , is known to be 186 kHz (1). For the nitrogen spin 
z'z' 

V zz is also identical to V z, z ,. (the field gradient along the lone pair). Then, 
2 14 . eQ 

from the ratio of the H and N li11e-spl1 ttings -h V , , for the nitrogen. z z 
nucleus can be calculated (-5,06 MH:~). The situation in deuterated pyrimidine 

(fig. lb) is identical as far as th1;1 oo- and mm-deuterons are concerned. F'or 

the nitrogen spins V is a linear combination of the in-plane principal 
zz 

components: 

,,---..__ 

L 



eQ eQ 2 2 
- V = -h [cos e 

h zz 
, v , , + cos e 

zx xx zz' 
(I I) 

Under the assumption that 
14

N principal field gradients are equal in 

magnitude and are oriented in the same way in the two molecules (i.e. V 
z'z' 

along the lone-pair, V perpendicular to the plane of the molecule) it 
y'y' 

is possible to solve eq. (II). The l.h~s. 

and 14N line-splittings in pyrimidine; in 

known from the experiment on pyridine. ehQ 

is given by the ratio of the 
2

H 

the r .h .s. ehQ V , , is already 
z z 

V, , can be cal~ulated after 
X X 

substitution of the values for 0 , and 0 , . The latter quantities can be 
zx zz 

derived from the molecular structure of pyrimidine (2) by identifying the 

bisector of the inner CNC-angle as the qirection of the lone-pair (the 

z'-axis). The third principal component f°ollows from the traceless character 

of the tensor. 
. · eQ · eQ 

The final results are: -h V , , = +1.17MHz, -h V , , = +3.89MHz and 
X X y y 

eQ V = -5,06 MHz. The asymmetry parameter, n, is calculated to be 0.54. 
h z' z' 

From microwave data on pyridine, S~rensen (3) found the values +1.43, +3.45 
. eQ 

and -4. 88 MHz respectively, giving n = 0 .41. Our value for -h V , , , -5. 06 MHz z z 
is increased by about 10% compare.ct to the crystal value from NQR (4). This 
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behaviour has previously been found for nitrobenzene ·cs). There is reasonable 

agreement between the gasphase microwave data and the present results. 

Sincerely yours, 

Cr1 
C. MacLean B.H. Ruessink U. Hofstra 

(1) H.H. Mantsch~ H. Saito and I.C.P. Smith, Progress in NMR spectroscopy, 
Vol. 11, p.211 (Pergamon, Oxford, 1977). 

(2) P. Diehl, T. Bjorholm and H. B6siger, J . Magn~ Res. 42 (1981) 390 
L . Fernholt, C. R~mming, Acta Chem. Scand. A32 (1978) 271. 

(3) G. S~rensen, J. Mol. Spectr. 22 (1967) 325. 

(4) E.A.C. Lucken, Nuclear Quadrupole Coupling Constants, Ch. 11 (Academic 
Press, London, 1969). 

(5) T.M. Plantenga, H. Bulsink, F.J.J . de Kanter and C, MacLean, Chem. Phys. 
65 (1982) 71. 



299-39 

0 . 0 
N 

(C) 

F\G l 
. ---·--

oo 
00 

1:J G f. 
Spectra of pyrimidirie,deuterated St 

the oo;... and op-·posi tions, in the . 

presence of an electric field-

(b} 

I\ 
I • 

31.5 k\1/3mm 



July 26, 1983 

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

Shell Development Company 
A Division of Shell Oil Company 

SUBJECT: MAGNETIC RESONANCE SPECTROSCOPIST 

Dear Dr. Shapiro: 

299-40 

Westhollow Research Center 

P. 0. Box 1380 

Houston, Texas 77001 

The Analytical Department at the Shell Development Westhollow Research Center in 
Houston, Texas has an opening for a PhD level magnetic resonance spectroscopist. 
The position will emphasize applications of multinuclear solution and solid­
state NMR, NMR imaging and ESR in support of both oil and chemical R&D efforts. 
Applicants should have a firm grasp of the fundamentals of magnetic resonance. 
ESR experience is desirable. Qualified applicants should send resumes to: 

TBM/pkm 

Research Recruitment 
Shell Development Company 
P. 0. Box 1380 
Houston, TX 77001 

for 
:~1~.f /Ji· J· ~>m/l/ 
Analytical Department 
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College of Science 
Department of Chemistry 

(215) 895-2638, 2639 

Dr. Bernard Shapiro 
TAMU NMR Newsletter 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

Dear Barry, 

Drexel University• Philadelphia, Pennsylvania 19·104 

" July 26, 1983 

Re: Self-Diffusion Measurements on the FX-90Q and Diffusion of Water 
in Planar Smectic Liquid Crystals. 

Thanks for the multicolored reminders. Sorry we took so long to write. 
We would like to report some recent progress at Drexel in the measurement 
of self-diffusion coefficients. The technique used is the pulsed-gradient 
spin-echo (PGSE) method previously described by Stilbs (1,2) for FX seriias 
spectrometers. We have written a pulse program DIFUS which we believe to ,------, 
be an improvement over those previously reported. Since the sequence us,es L 
the homospoil accessory for the field gradient, no instrumental modification 
is necessary for FX-90Q owners with FG/BG and homospoil capability. In 
addition, one can, by adjusting the power to the coils gain a factor of about 
4 in field gradient. We would "\)e happy to share this program and write up 
of the experiment with your readers. · 

One example of work we have done using this technique is shown in the 
figure for the diffusion of water in smectic liquid crystals .of the sodium 
4-(1'-heptylnonyl) benzene sulfonate'....(SHBS)-water system. In this system 
the water is believed to be in between planar bilayers separated by the 
10R water layer. The loop values shown are related to the amount of time 
the pulsed gradient is on. Shown as an inset is a plot of the ln(intensity) 
vs. f> ', where f-:, is related to the total echo time and pulsed gradient 
time (1,2). It is interesting to note that for this system it is possible 
to observe a water echo for an ·unoriented system and · that the decay is clearly 
non-exponential (as observed in the inset). We are currently interpreting 
these results. 

E. Cheever 
J:I 

F. D. Blum 

References: 
1. P. Stilbs, 
2. P. Stilbs, 

:,,. _. 
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~· United States 
BJ Department of 

Agricultural 
Research 
Service 

Northeastern Region 
Eastern Regional 
Research Center 

600 East Mermaid Lane 
Philadelphia 
Pennsylvania Agriculture 

7 /11/83 

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

Dear Barry: 

19118 

DIETARY FIBER SORPTION AS PROBED BY 13c CPMAS NMR 

Numerous animal and h~man feeding studies suggest that "non-nutritive" dietary 
fiber binds bile acids in the gut and thereby initiates a biochemical cascade 
which ultimately reduces serum cholesterol levels. 

In our recent investigations of the characterization and interactions of 
dietary fibers, we examined the dynamics of bile acid sorption to the surface 
of insoluble vegetable (fiber) via 13c CPMAS NMR. 

Alcohol insoluble dietary fibers composed primarily of polysaccharides 
containing neutral saccharides i.e., ,glucose, arabinose, mannose and 

1'. 

galactose, 0-70%), and uronic
0

acid residues, 0-20%), are incubated with -------, 
solutions containing 95% 13c24-0 enriched cholate at pH 7. 3. After a L .· 
thorough washing, these fibers were examined by 13c CPMAS as a function of 
proton T1 spin lattice relaxation times. Figure 1 shows the proton 
relaxation profile via the carbon resonances of the polysaccharide fiber from 
carrot with approximately three weight percent physically sorbed cholate. Th,e 
sharp carbonyl resonances seen at 177 and 183 ppm correspond to the protonated 
and ionfo forms of the sorbed cholic acid, respectively. While the pure 
amorphous cholate has a proton T1 of 192 ms and the protonated form a value 
of 62 ms, the physically bound cholic acid (found in both states), have an 
average T1 value of 485 ms. Crystalline cholic acid has a T1 value of 
1200 ms. The rapid proton spin diffusion throughout the fiber gives a unifonITT 
proton T1 value for all the polymer carbons of 172 ms. 

Similar measurements made for cholat·e ionically linked to cholestyramine (a 
cross linked polystyrene polymer containing quaternary amine exchange sites) 
clearly demonstrated rapid mutual sp:in diffusion between the synthetic polyme:r 
proton and cholate proton pool to yield a common proton T1 of 140 ms. 

From these experimental results it is evident that the fiber matrix provides 
structural rigidity for the bile acid, . in both the protonated and ionic states 
aligned on the surface or perhaps within the fiber matrix. 

It is obvious from this result 
evaluating the nature of small 

,iJ u\~ 
PHILIP E. PFEFFER 
Research Leader 
Physical Chemistry and 

Instrumentation Laboratory 

that ·13c CPMAS NMR is a useful tool for molecule-pol4~~cis.w 
PETER D. HOAGL"':i 
Research Chemist 
Food Science Laboratory 

v 

~ 

L 
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CARROT RESIDUE WITH 3 % SOR BED 13C24 CHOLATE pH= 7.3 
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Princeton University DEPARTMENT OF CHEMISTRY 

PRINCETON, NEW JERSEY 08544 

July 28., 1983 

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

Dear Professor Shapiro: 

Please excuse my to0...:.long silence. We find ourselves 
· in the perhaps enviable position of having several NMR's, all 
at different field strengths. This poses an annoying problem 
for those who wani; tq measure probe temperatures using either 
CH;lOH or {C!J..20H} 2 shifts, · as the published calibration curves 
are for 60 MHz instruments. Your readers may find the follow­
ing two equations useful in similar situations: 

gc 

For CH30H - T = 

For {CH20H}
2 

-

403 - 29.~ {~v} - 23.81 {~v}
2 

. M. · M2, 

T = 466.4 100.5 {~v} 
M 

where Tis temperature in degrees K 
Mis field strength in MHz 
~vis chemical shift difference in Hz 

Sincerely, 

;n~ W.fu,,,__, 
Mary W. Baum 



Department of Chemistry 

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

Dear Barry: 

July 25, 1983 

cfu 
(303) 491-6480 

Colorado State University 
Fort Collins, Colorado 
80523 

Position available, 
15N CP/MAS, l09Ag MAS. 

Below is an announcement for a position in the Colorado State 
University Regional NMR Center. We hope that some of the Newsletter's 
readers might be interested. 

NMR SPECIALIST 

COLORADO STATE UNIVERSITY NMR CENTER 

Research Associate position in the NSF-sponsored regional instrumentation 
facility in nmr. Position available by December 1, 1983. 

299-46 

REQUIREMENTS: Advanced degree in chemistry, physics or electrical engineering. 
Strong preference for applicants experienced in modern nmr techniques, 
especially for solids. 

SALARY: Negotiable, dependent upon qualifications and experience. 

APPLICATION DEADLINE: September 15, 1983. 

Send applications with complete resume, including publications, three 
references and statement of interests to: 

Professor Gary E. Maciel 
Department of Chemistry 
Colorado State University 
Fort Collins, CO 80523 

Progress in the Center has focussed recently on solid-state NMR 
applications in a variety of areas. For example, we have been very 
happy with the information we have been able to get from 15N CP/MAS 
experiments regarding the interactions of amines with surfaces. We 
are also beginning to get useful MAS data on 109Ag. 

GEM:lb 



299-47 EASTERN 
ANALYTICAL 

SYMPOSIUM, INC.* 

G 
November 16-17-18, 1983 

July 28, 1983 

EAS announces for the NMR spectroscopists a day of advances in this 
rapidly expanding field with the following program sheduled for Thursday, 
November 16, 1983: 

Advances in NMR: Chairperson, Dr. Gwendolyn N. Chmurny, Frederick 
Cancer Research Facility, 9:00 a.m. to 12:00 noon, 

1. Dr. Roy H. Bible, Jr., G.D. Searle Company 
11 An Introduction and Overvi.ew of Two-Dimensional High-Resolution 

NMR Spectroscopy 11 

· 2. Dr. Robert E. Santini, Purdue University 
11 A Technical Review of High Field NMR Spectrometer Capabilities 
with a Projection of Future Developments in Biomedical Applications" 

3. Dr. Robert S. Balaban, National Institutes of Health 
"Two-Dimensional NMR Studies of Enzymatic Reactions in Vitro and 
in Vi vo 11 

-

Advances in NMR Imaging: Chairperson, Prof. Paul C. Lauterbur, 
2:00 p.m. to 4:30 p.m. 

1. Prof. Paul C. Lauterbu r, State University of New York at Stony Brook 
11 NMR Zeugmatographic Imaging of Solids, Liquids and Gases 11 

2. Dr. Ian L. Pykett, Massachusetts General Hospital 
11 NMR Chemi ca 1 Shi ft I magi ng 11 

3. Dr. W.P. Rothwell, Shell Development Company 
11 Industrial Applications of NMR Imaging 11 

This is part of the Twenty-Second Eastern Analytical Symposium, November 
16-18, 1983. For further information, contact Dr. S. David Klein, 
EAS Publicity, Merck and Company, Inc., P.O. Box 2000, R80 Ll06, 
Rahway, NJ 07065. 

* New York Statler, New York City 
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ou never had NMR 
like this before. 

NMR is the most powerful structural Complete computer control 
analysis technique available to the The QE-300 makes it possible forvirtu-
organic chemist today. It lets you deter- ally anyone to get high quality NMR 
mine molecular structure, investigate spectra - quickly and easily-without 
kinetic phenomena, and perform quan- • previous training or NMR experience. 
titative analysis of organic compounds A powerful NMR software package 
in complex mixtures. lets you set up and automate sample 

But most NMR systems are designed runs to your own criteria. And since 
for research, not for quick and easy use. the software is completely menu-

That's why Nicolet developed the driven, irs almost impossible to make 
QE-300-a low cost, high performance a mistake. 
NMR system for routine analysis of All an operator has to do is slip a 
organic materials. sample in and type a single key on the 
Optimized for analytical power contro_l console. The con:iput~r controls 

Attractive. features The QE-300 has 
features that make it a pleasure to use, 
too. Like a color display, an eight-pen 
color plotter, and a dual floppy disc 
system for interactive spectral analysis 
and unlimited external data storage. 

And just as importantly, the QE-300 
won't lead you down an alley of obso­
lescence. Its open-ended design 
leaves plenty of room for adding even 
more high performance capability 
in the future. 

The Nicolet QE-300. It's the ideal 
NMR system for routine analysis, QC, 
and troubleshooting. 

Find out how friendly NMR can be. 
Circle the reader service number, or call 
Rich Bohn today at (415) 490-8300. 

The QE-300 has all the power you the spin rate, magnet sh1ml!Jing, lock 
need for high sample throughput, high frequency, and spectral phasing, ,---,--
production laboratory use. A 300 MHz acquires data to preset default ~au neYer had 
superconducting magnet combined with parameters, and p~ints out the 1• 
optimized RF electronics and a specially re~ults, complete Wit~ full anno- klMR th·1s eas.v. 
designed single carbon/hydrogen probe tat1on of s~stem settings. 1,i 'J• 
provide you with greater chemical You don t even have to 
shift dispersion and sensitivity. so you change probes to get carbon 
can run more samples faster and inter- and hydrogen spectra on the 
pref results with less ambiguity s~me sample. Just enter ,a 

· single command, and the 
QE-300 makes the 1 H to 13C 
conversion automatically. 
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MAGNETICS 
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THE GlC SOLID 
LEADER 
inNMII 
With Multi-Nuclear/ l 
Ml!llti-Field Solid State rrobes 
• High field solid sample probe for JEOL's 270 MHz SCM! 

I 
• *Tunable heads- interchangeable plug-in 

matching units for observation of 1 

13C (-67.8 MHz) I 
31 P (-109.2 MHz) 
29Si (-53.6 MHz) 

with one probe! j 

• Self-starting rotor/stator design! j 
• High Speed magic-angle double air bearinlg sample 

spinning (>4.0 KHz)! 
• "Magic lift probe" for quick sample change and 

probe insertion! 
• All this, in addition to a full line of dual and broad-band 

high resolution liquid sample probes! 

SOLIDS UPDATE -
NOW 

AVAILABLE 

■ MULTI-NUCLEAR SOLIDS 
PROBE FOR THE GX-270 

■ WIDE BORE MAGNET WITH 
VARIABLE TEMPERATURE 
SOLIDS FOR THE GX-270/89 

Chemagnetics SCM 
Solids probe 

forJEOL's 
270MHzNMR. 

TUNABLE 
OBS COIL/STATOR 

MAGNET 
MOUNT/NB 
BRACKET _, 

OBS& !RR 
CONNECTORS 

LEVEL 
ADJUSTMENT 
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