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WILMAD REFERENCE .STANDARDS We supply Reference Standards 
to major instrument manufacturers and, i practically every case, our 
standards meet or exceed the instrument lnanufacturer's specifications. 

When ordering Wilmad Reference Star 
the tube size and don't forget to include I 

Wilmad Reference Standards are sea 
high-resolution, Wilmad sample tubes ac 
otherwise indicated in the listing} . 
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Reference standa ds for use in NMR spectroscopy are an important 
and integral part of this investigative procedure. Our reference stand­
ards are sealed and tlegassed in ultra-precision, high resolution Wilmad 
sample tubes. We s~pply them to many of the major instrument manu­
facturers and, in prJctically every case, our standards meet or exceed 
the manufacturer's specifications. 
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Our last publisheb listing of our reference standards was more than 
four years old and, !since that time, we have deleted and added some 
new standards based on usage requirements. In our Bulletin BD-102, 
we have regrouped !them and provided you with descriptions . . . and 
prices .. This bullet jn is all you need to place your order for more than 
130 items, including our new 2.5mm tubes. 

. WILLAD GLASS COMPANY, INC. 
I 

Rt. 40 & Oak Road, Buena, New Jersey 08310, U.S.A. 
Phone: (609) 697-3000 • TWX 510-687-8911 
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INC. 

PHARMACEUTICAL DIVISION 
RESEARCH & DEVELOPMENT 

EAST HANOVER, N: J. 07936 

October 13, 1983 

TELEPHONES 
201 · 386 · 7500 
212 - 349 · 1212 

TWX: 710 - 986 · 8208 

Professor B.L. Shapiro 
Texas A&M University 
Department of Chemistry 
College Station, TX 77843 Heteron~clear NOE Difference Spectroscopy 

Dear Barry: 

We have been involved with developing experiments which perturb NMR signal 
intensities in a predictiv~ manner such that t hese changes can be used in 
structure determination. One such method whi ~h appears to be very suc­
cessful is a heteronucl earl difference NOE exp~riment. This experi ement can 
be perfcrmed quite easily on our JEOL FX 200 br 90Q by making use of the bit 
register in the decoupler ~ode settings. Simply by putting the decoupler 
mode on EXT and setting th lis = 229, selecting! the proper irradiation power 
and offset and using the s~andard difference NOE program provided with the 
spectrometer one can, for r xample, distinguish a hydrogen bound from non­
hydrogen bound carbonyl grl up. See enclosed f igure. 

Details concerning this work can be provided ~pon request. 
i Sinc(tt ]A~ 

Michael !J. Shapiro, Ph.D. 
Head, N~R Laboratory 

' MJS:epb i 

la. 

b. 

I 
J.J. Ford, W.A. Gibbo1ns, N. Niccolai, JM;R, £, 522 (1982). 

M.A. Khaled and C.L. Watkins·, JACS, 105,' 3363 (1983). _ , 
c. M.J. Shapiro, et al., to be published. 

I 

Please credit the ace ,unt of Sandor B~rcza ; 

. :; 
' I 
I 
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University 
of Strathclyde 

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

1Department of Pure and Applied Chemistry 

Thomas Graham Building, 
.295 Cathedral Street, Glasgow Gl 1 XL Tel: 041-552 4400 
29th November, 1983. 

Pertaerythritol Sulphite Spectra 

Dear Barry, 

The proton n.m.r. spectrum of the bis-sulphite of pentaerythritol has 

intrigued me for some tim~, and with every (in our case belated) improvement 

in instrumentation, I hav~ taken the opportunity to rerun the spectra to see if 

the assignments can be improved. The molecule, at first sight quite simple 

consists of two rigid sp J ro j~ined rings and has sym~etry c
2 

(it is in ~rinciple 

resolvable). It has fou J pairs of chemically equivale~t but magnetically non­

equivalent protons. The proton spectrum (Figure 1) ru~ in CDC1
3 

at 250.13 MHz 

(WM-250) consists of fou l multiplets ato4.85 {-A), 4~53 (B), 4.43. (C), and 

3.54 (D) p.p~m. The ass i gnments as shown in the structure (I) are based on the 

preseRce of 'W' arrangemJ nts of the pr6ton pairs CD (& C'D') and AA' giving rise 

to 4-bond couplings. ThJ calculated spectrum (figure 2) using the PANIC program 
I . 

involved the couplings: ] AC-11.81, JBD-11.91, JAA 2.03, and JCD' 2.54 . . There 

is evidence of at least ! ne further long-range coupling since _the C multiplet 

shows a further splittin~ (-0.8 Hz). 

In contrast to thk large chemical shift differences in the proton 

spectrum, the 13C-spectrLm shows a small difference for the shifts of the 
I -

methylene carbons (o 58. 7r and 58. 94) . The central carbon has o 34. 68 ppm. 

Attempts at correlating f he proton and carbon spectra have been so far frustrated 

by this small shift difference. 

Yours sincerely, 

Dr. Peter Bladen 
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PROFESSOR V.F.BYSTROV 

USSR Academy of Sciences 

Shemyakin Institute 
of Bioorganic Chemistry 

UI. Vavilova, 32 
117988 Moscow, 8-334 

USSR 

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

Dear Ba fry, · 

September 30, 1983 

Title: Solution Structure of 
Insectotoxin r5A 

The three-dimensional struc ,ure of the Buthu..6 e.twe.u..6 scorpion insectotoxin r5A 
(35 amino acid residues, four di Julfide bonds) in aqu~ous solution has been established 
by 20 proton NMR spectroscopy at ,500 MHz (Bruker WM-500). 1,he signals were .assigned by 
COSY_ and NOESY spectra analysis 1ccording to the corrected primary structure [A.S.Ar­
seniev, e;t, a.L, B,i,0011.g. K?wn. (USSR) 9, 768 (1983)]. From the NOE connectivities, 
vicinal proton coupling constantl and NH deuterium exchange rates the local conforma­
tion. of the amino acid residues Jnd of the secondary structure domains were deduced. 
All three xi - Pro,i,+l peptide bo j1ds have .t11.a.n1.i-configuration as follows from the NOE 
betv,een H~ and H~ 1protons [TAMU NMR Newsletters, 294/3). Anti parallel s-structure 

,{, . ,<.,+ 23 34 . . . 11 19 
was revealed ,n the fragment Asn l -Asn and right hand a-helix - ,n Asn -Cys . 
Analysin~ the full set of the NOf connectivities by distance geometry algorithm 
[w.Braun,e;t, a...t., BBA, 667, 377 (11981)] in preudoatomic approximation the overall spati­
al structure was established as shown in the Figure and the most plausible set of 
disulfide bridges -\'Jas proposed (b-19, 5-31, 16-26 and 20-33 shown by dashed lines). 
The details will be pub·lished sobn in 11 Bioorg. Khim~' (USSR) . . . 

35 
35 

Figure. Stereoscopic view jf the ,Bu,thU-' e.u.pe.u..6 insectotoxin r5A solution 
structure. 

//Jl3:t"frv/ ~ A _0 !~(,v./,) 0 / 1 

A .A) eni ev 

·; t..7 

V.Bystrov V.Kondakov V.Maiorov 

C' 



NMR can give you many answers to complex 
questions in chemistry, particularly when it comes 
to molecular structure determinations in liquids 
and solids. Only complete understanding of the 
physics and chemistries involved and total dedi­
cation to the development of instrumentation by 
the manufacturer can give you NMR systems 
designed to help you find those answers. 

Bruker Instruments is totally dedicated to NMR 
and its useful applications. It is our philosophy that 
your expectations for total support are to be met 
every time. In every area. From hardware to soft­
ware. From applications support to service and 
education. 

Hardware: Since the introduction of the 
world 's first commercial pulsed NMR spectrometer 
in 1963, we have continuously pushed the frontiers 
of NMR technology ahead. Today, we offer an 
unequalled line of spectrometer systems up to 
500 MHz. Most recent developments include mini 
and macro NMR imaging systems and in-vivo 
spectroscopy. 

programs, such as spectrum simulation, FORTRAN 
and PASCAL compilers, are available. 

Applications Support: Our worldwide applica­
tion laboratories, including those in Boston and 
Milton/Ontario, have earned a reputation for being 
responsive to your specific, even unusual, 
requests. It is this commitment to support which is 
your prime benefit. 

Service: We know how vital instrument availabil­
ity is. That's why we are placing our factory trained 
service engineers in strategic locations, as close to 
you as possible. We offer maintenance contracts 
in addition to our basic full year warranty. 

Support: Bruker actively supports the exchange 
of ideas within the NMR community through spon­
sorships of many international and local meetings 
and associations and through participation in major 
symposia and exhibitions. And our newsletter 
BRUKER REPORT keeps you informed about new 
technical developments. 

If you have any questions about NMR, let us 
kr1ow. We are committed to you and _ 

Software: In addition to the most 
advanced computer system for NMR, 
we support you with user-friendly soft­
ware packages for a wide variety of 
tasks including acquisiti@n and .proc­
essing, two-dimensi0nal FTNMR .and 
-EZNMR. h1 .addition, many other · 

Bruker 
delivers. 

NMR. Exclusively. 

Bruker Instruments, Inc., 
Manning Park, Billerica, MA 01821 

In Europe: Bruker GmbH, 
Silberstreifen, 0-7512 Rheinstetten 4, 
West Germany 

~R · 

NMR Systems designed to solve problems. 



Now 
available: 
Almanac 
1983 

-· .. -
-:;;.:. 
·o· 

'°" .~~ .. 
.. , ,-. 

' -. 
I " 

r ~ 
r @ 

· · ( 

.. : 

In addition to the convenient weekly 
planner, the Bruker Almanac features 
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. 

• ·~ k.'"-._;, _ • ,, ~ 
1 

' "~ 'kit~~ ;;,.,..f 1jt_.:~~J~~~ /-.. .,, • ,~h ~-;left~ °rl~ 

·················· r·,··························~ 
□ Please send me the Bruker Almanac 1983. FREE. 
□ I am interested in High Resolution NMR S~steJ s ( ....... MHz) 
□ Please send me information on the new AM Se~ies described on the reverse. 
□ Better yet, please have your representatiJle call lme. 

My Phone Number is: .,____...J._ ____ ....:..___ My Application is: 

Name/Title: 

Institute/Company: ----------'-----'-------------------------

Department: -------------+----'------------------------

Address: _____________ ___, ________________________ _ 

City/State/Zip: ------------'--------- ----------------
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ETH EIDGENOSSISCHE TECHNISCHE HOCHSCHULE 
ZORICH 

lnstitut tor Molekularbiologie und Biophysik 

Gerhard Wagner 

HPM-Gebiiude 
Durchwahl-Nr.: 01 / 377 ... }4.S..? 
Telefonzentrale : 01 / 3774411 

Postadresse: 
lnstitut fur Molekularbiologie 
und Biophysik 
ETH -Honggerberg 
CH-8093 Zurich 

2D Relayed NOESY Spectra of Proteins 

Dear Dr. Shapiro, 

Prof. B. Lo Shapiro 
Editor and .Publisher 
TAMU NMR Newsletter 
Texas A&M University 
Dept. of Chemistry 

College Station, Texas 77843 

USA 

.Zurich, November 23, 1983 

I have used a combination of coherence transfer with incoherent 
magnetization transfer by NOE to solve ambiguities in the identification 
of NOESY cross peaks in protein spectra(l). With this technique NOESY 
cross peaks can be transferred from crowded to empty spectral regions. 
This enables us to identify such NOE connectivities that would otherwise 
be ambiguous because of degeneracy of resonances. Two different pulse 
sequences were used: 

90 90 90 180 90 

A I t I T I T ~ T I t2 1 m 

90 90 180 90 90 

B I tl I T ij T I T I t2 m 

The magnetization pathway for sequence A can be described with 

The magnetization of spin H is frequency labelled during t, turned into 
longitudinal magnetization,kand transferred by NOE to the i~termediate spin 
He o Then the magnetization is turned again into transverse magnetization 
and transferred to a J coupled spin H which is finally detected during t

2 with w
2

• With pulse sequence B fir~t ~ coherence transfer is performed 
wich is followed by an incoherent magnetization transfer via NOE. This 
pathway can be described as: 

J 
H (w

1
)~H 

m t 

1085 
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Thus both experiments are symmetry related. The spectrum obtained with 
sequence A is essentiallYrll a mirror image, with respect to the diagonal, 
of the one obtained with sequence Bo The individual experiments, howeyer, 
are asymmetric with respect to the diagonal. Fig.lA shows a small section 
of a relayed NOESY spect~

1

um of the basic pancreatic trypsin inhibitor (BPTI), 
recorded with sequence A. For comparison, Fig.lB shows the same sections 
of a normal NOESY spectrumo Phase sensitive Fourier transformations were 

used. · . I · , . 
The relayed NOESY spectrum contains four types of peaks: 

1. Relayed NOESY cross p J aks are identified wit "rN" and the residue numbers. 
The cross peak at w = 9 J36 ppm and w = 9.05 ppm, for example, represents 

1 I 2 
the magnetization pathway! 

NOE J 
NH F33 (w

1
) ? a.T32 ~NH T32 (w

2
) 

These connectivities are not present in the normal NOESY spectrum of Fig.lB. 

2. Direct COSY cross peal{.s are identified with "C", and with type and number 
of the residue. In the pJrt of the spectrum that is shown they represent 
connectivities between~ and a protons within a residue. 

3. Direct NOE cross peakl are identified with "N". They. are strongly reduced 
compared with the NOESY ~f Fig.lB. 

4. Diagonal peaks are suJ ressed in a similar way as the direct NOE cross peaks. 

Relayed NOESY and direct [cosY: cross peaks are in pure 2D absorption, direct 
NOE .cross peaks and diag0nal peaks are absorptive along w and dispersive 

. . 1 
along w

2
• , · 

Sincerely yours 

(~ ~Q,~ c\ i\JC\'t UQ,., 

Gerhard Wagner 

1. G. Wagner, J. Magn. Ri son., submitted. 

Figure Caption 

Comparison o·f a relayed OESY spectrum (A) with a normal NOESY spectrum (B) 
of BPTI. The spectra werb recorded on a Bruker WM 500 spectrometero Only two 
small sections are shown j containing NH-NH and NH-Ca.H cross peaks in the lower 
and the upper sections, respectively. Phase sensitive spectra are shown. 
Relayed NOE, direct NOE hnd direct COSY cross peaks are identified with 

I I ' 
",rN", "N", and "C", respectively. Some of the cross peaks are further 
identified with residue humber and residue type. "d "in the NOESY spectrum 
means a connectivity betkeen 'the NH of residue i+l to the a proton of residue i. 
The solid arrows indicatb to ·which positions cross peaks of the NOESY spectrum 
have been transferred by the :relayed NOESY techniqu~o Broken arrows show the 
same transfer within Fig. A. 1 

"please credit this cont, ibution to the subscription of Kurt Wuthrich". 

,,----... 

L 
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SYRACUSE UNIVERSITY 

N.I.H. RESOURCE FOR MU Tl-NUCLEI NMR AND DATA PROCESSING 
DEPARTMENT OF CHEMISTRY, BOW E HALL, SYRACUSE UNIVERSITY, SYRACUSE, NY 13210 

_,,,, .... 

Professor Bernard L. Shagiro 
TAMU NMR Newsletter 

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

RE: 13c NMR ot Deoxy-Oli J onu~leotide 

Dear Barry: 

26 October 1983 

Duplexes 

The figure shows a 73c{ 1H}-nmr spectrum of duplexed d(CpGpC­
pGpCpG} at 11 mM in single strands and 0.1 M NaCl obtained in 
a standard 10 mm nmr tube. The lower panel shows the signals 
from the base carbons, jof which GuaC8, CytCS ~ and CytC6 . have 
covalently attached pro~ons~ The sugar resonances are displayed 
in the upper panel, CS' . and C2' are doubly protonate~, ~he rest 
are singly protonated J All of the su~ar carbons except Cl' 
are coupled by two or jthr~e bonds to lp, but the lines are 
probably too broad to measure the coupling constants. Thete 
are six of each clasi df su~ar carbon and thre~ of each class 
of base carbon. Many Single carbon lines are resolved, and 
comparison with spectrJ of : the d(CG)4 duplex (not shown) allows 
us to assign eight of th~se to individual monomer units at the 
duplex termini. Upon ~ncreasing the temperature, most of the 
signals undergo a rathJr sharp transition in chemical shift 
centered about 70°c. !The changes in chemical shift cover a 
range from -1.6 to +1.6 ppm. · 

I 
We have measured T1 and NOE values for both the hexamer 

and octamer duplexes at l low salt and the octamer duplex in 6M 
LiCl where it should adopt the left-handed Z-form. T1 values 
are typically less than Jo.2 sec and NOEF values up to 0.6 for 
the protonated base carbons~ T1's up to 0.8 sec and NOEF's < 
0.2 for the non-p~oton~ted ones. Ti's from 0.1 to 0.4 sec and 
NOEF's from 0.3 to .O.~ characterize the sugar carbons. (T1 
and NOEF data for the octamer duplex in iow salt.) Preliminary 
analysis of this data indicates that the ends of the helix move 
more freely than internal residues, and that there is significantly 
more motion at C2' than at other positions. Isotropic tumbling 
closely models the overa i 1 motion with a correlation time near 
5 ns. 

Sincerely, 

f/4fJ 
George C. Levy and Philip N. Borer 
Professor Research Associate Professor 

GEORGE C . LEVY, DIRECTOR (315) 423 1021 RESOURCE COMPUTER: (315) 422-3443, (315) 422-3447 
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Actdross 

CHEMICAL CENTER 
UNIVERSITY OF LUND 

PHYSICAL CHEMISTRY 2 

Potassium Binding y 
3 9 K NMR 

Dear Barry, 

Lund, October 27, 1983 

Professor B.L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77 843 
USA 

Despite the intrin ic interest in K+ as the predominant intra­
cellular cation, t~e applicaton of 39K NMR has lagged far be­
hind that of 23 Na NMR, in particular with respect to biological 
systems. The reaso~ is simple: in contrast to 23 Na, 39 K is one 
of the worst of all NMR ·nuclei [1]. Nonetheless, with the advent 
of higher magnetic lfields and the use of sideways solenoid coils 
[2] we are now ~ble to routinely obtain good signal/noise for 
39 K+ signals at co1centrations as low as a few m!:! [3]. 

We have recently completed 39K NMR studies of potassium binding 
to (1) double heli dal DNA and .(2) the highly charged egg-yolk 
protein phosvitin. IThe DNA work was carried out in collaboration 
with Dr. Lars Nordenskiold from the Arrhenius laboratory in 
Stockholm, with he~p and encouragement from Professor Tom . 
Record of the University of Wisconsin-Madison. 

For both DNA and p~osvitin, the picture obtained from our 
measurements is of !relatively weak, non-specific interactions 
of K+, characterized by narrow linewidths (on the order of 50 
Hz), fast exchange land only small (if observable) deviations 
from extreme narro~ing. For DNA, our 39 K+ results are in com­
plete agreement wiuh previous measurements of 23 Na+ binding 
to DNA. Thus, we h 1ve not observed any evidence of ion-specifi­
city. In contrast, for phosvitin, we observed some differences 
between K+ and N,a+ binding. In the accompanying figure we present 
an illustrative ex mple .of the quality of the data we have been 
able to obtain for these systems. 

We think that our esults clearly demonstrate the potential of 
39 K NMR for exploring ionic interactions in other biological 
systems. Detailed descriptions of this work can be found in 
manuscripts that w~ have recently submitted for publication. 

Sincerely 
I 

Goods Phone 

v· d.c. G-(.,,<-­

s tu re Forsen 

PHYSICAL CHEMISTRY 2 
CHEMICAL CENTER 

PHYSICAL C EMISTRY 2 
CHEMICAL dENTER 
GETINGEVAGEN 60 

University exchanga 
INT; 46 46 107000 
Direct 

Cable 

CHEMCENTER 
LUND 
SWEDEN PO. BOX 740 

C ')')(\1'17 t I I t.In C:\All:nC::M I I INn r. !';W, nFN INT +46 46 108240 

Telex 

33533 
LUNIVERS 
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Potassium-39 inversion-recovery data obtained at 24°C for a sample containing 16.6 mM K+, 
12.3 mM DNA phosphate, 2.8 x 10 3 transients were collected to obtain each experimental 
point.7he total time of the experiment was 7.9 hrs. The solid curve shows a 3-para­
meter fit of the data, giving T1 = 5.1 msec. The inset shows the spectrum corresponding 
to the point at the largest delay time(~~ 55 msec). 

1. Lindman, B. arid Forsen, S. (1978) in "NMR and the Periodic Table 11 (R. Harris and 
B. Mann, eds.) Academic Press, New York. 

2. Drakenberg, T., Forsen, S. and Lilja, H. (1983). J. Magn. Reson. 53, 412-422. 
) . 

r 3. Neurohr, K.J., Drakenberg, T., Forsen, S. and Lilja, H. (1983). J. Magn. Reson. 
51, 460-469. 
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Columbia University in the City of New York New York, N. Y. 10027 

I 

DEPARTMENT OF CH EM ISTRY 

Professor B. L. Shapiro 
Department of Ch~mistry 
Texas A & M University 
College Station · 
Texas 77843 

Dear Professor Shapiro, 

5 November 1983 

31
P Spin-Spin Coupling Co .stants of Cardiac ATP 

I 

Havemeyer Hall 

Continuing our N~R studies of perfused rat heartsJ we decided . to 
~ try to measure the phosph9rus coupling constants of ATP in the heart. · 

Th~ top part of the figure shows a typical P-31 NMR spectrum of a 
perfused rat heart.We havd be~n unabla to reveai any multiplet structure in 
the ATP peaks by digital ti esolution enhancement.However, the use of 2D 
J-spectroscopy enables thel gamma and alfa peaks to be resolved into 
doublets, as shown in the lower part of the figure. 

The coupling constants can be measured from the phase sensitive 
di.splays and are. found t? . \be e~ual +t within exp~rime~tal error) to th~ . 
values measured in soluti9n for Mg -ATP.One-dimensional spectral editing 
by J-modulated spin echoe~ also reveals these coupling con§tants. 

Thus, we might conjecture tha.t the molecular confqrmation of the 
cardiac ATP polyphosphat'e !chain appears to· be quite similar to that in 
solution, assuming that pHosphorus coupling constants are a sufficiently 
seniitive probe to measure thi~ parameter. - · · 

C. J. Turner 
Department of 
Chemistry 

@i!;Ztz 
P. B. Garlick 
Department of 
Pharmacology 

. ..--------.. 
\__,, 
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ISOTOPE DEPARTMENT 

Direcl phone: (054) 8 

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

7 ovember, 1983 (054) _8 

Re: The Cope Rearrangement in Bullvalcne by Deuterium NMR 
in Liquid Crystalline Solvents 

Dear Barry, 

Fast dynamic processes of molecules dissolved in normal liquids have been 
extensively studied by 1H·and· 

1

3c NMR. Recently we have shown that the method 
can be extended to liquid crystalline solvents and in certain cases the method 
may have considerable advantagJs over the use of isotropic solvents. In particu­
lar, by using deuterium NMR of ldeuterated compounds2 simple dynamic spectra can 
be obtained which cover very wide dynamic ranges.1- As an example consider the 

I . 
Cope rearrangement of bullvalene. . . I 

I 

. 1 H ·- ·- - ···-· .. ···· -·· 
Its high temperaturN'NMR spect um in liquid crystalline solvent consists of a 
binomial decaplet due to fast averaging of all sites by the Cope rearrangement 
process. 3 Upon cooling, the ~ine broadens and eventually gives a very complicated 
exchange broadened ten spin speotrum. The dynamic deuterium spectrum in liquid 
crystals is considerably simpleJr and is easily interpretable. Experimental spectra 
in phase V are shown on the le ~t hand side of the enclosed figure. At -13°C 
when the dynamic process is slor, four quadrupole -doublets corresponding to the 
four inequivalent sets of deutef ons with relative intensities 1:3:3:3 may be 
observed. Their assignment andl_the relative signs of the corresponding quadrupole 
interactions can readily be madf from the known molecular structure of bullvalene. 
In heating, the lines broaden and eventually coalesce to a single doublet represent­
ing the average quadrupole intef action. At 49°C this coalescence is not complete 
and further heating is necessarv for complete coalescence. The computation of the 
dynamic lineshapes is straightfbrward and examples which approximately match the 
experimental spectra are shown bn the right hand side of the figure. 

We hope that this example bemo~strates the power of the proposed method i.e. 
dynamic deuterium NMR in liquid\ crystalline solvents. 

4 ~our2::::, si1357_rely, 
-:;;;!?". I ... x- c~ a~ <-C) . 

Z. t'Gz , R . . Poupko H • ..-L-11L..m-m_e_r_m_san...-n __ _ 

CABLE ADDRESS, WEIZINST lsraol:c,;,r o', 1JIO PHONE, 105~1 02111-B3111 :J1D?U TEL!X • 

,,,--.. 
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"'i References: 

1. R. Poupko and Z. Luz, J. Chem. Phys. 2, 1675 (1981). 

2. M.E. Moseley, R. Poupko and Z. Luz, ,1. Mag. Res. 48, 354 (1982). 

3. C.S. Yannoni, J. Am. Chem. Soc.~, 5237 (1970). 
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Professor B.L. ShaRito, 
Department of Chem~stry, 
Texas A and M University, 
College Station, 

University of Nottingham 

Department of Chemistry 

UNIVERSITY PARK NOTTINGHAM NG7 2RD 

TEL NOTTINGHAM 56101 

11th November 1983 

Texas 77843. 
USA. 

13c - 13c Co11..rl1n.3 Co;...,/-a.nCs 

Dear Professor Shapliro, 

During a recen~ low temperature 13c study of trans­
[1-methyl-.L3c]-l,2-himethylcyclohexane, 1 we recorded the 

. following 1 3c - 13c coupling canst.ants' (measured using 
32 K data over 4000 Hz):-

1J 3.5.2 (± 0.13) Hz at 233 K 

3J 4. 2 <± O. 13) Hz at 2 43 K 

The following . are l ss accurate, unfortunately (16 K data 
over 10,000 Hz)=~ 

C.15 

. 
C/5 

1J 35.2 (± 0.63) Hz at 169 K. 

1J 35.7 <± 0.63) Hz at 169 K . 

Happy New Year 1 1 

~ ~ 
)Jrv~n-~t rr VI ... 

Dr. H. Booth. 

1. H. Booth and .T.B. Grindiey, J.Chem.Soc.; Chem.Comm., 1983, 1013. 
I 

0 
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Dr. Bible, Research Fellow and _Manager of Sear/e's Physical Methodology Department, has published two books on nuclear magnetic resonance and is the co-author 
of an ACS audiovisual course on the interpretation of NMR spectra. He is shown here with a molecular model of Sear/e's a/dosterone antagonist, sptronolactone. 

Here's why Dr. Roy Bible has depended on Varian 
NMR to solve G.D. Searle's chemical structure 
problems. "Our task in the Physical Methodology Lab;' 
says Dr. Bible, "is to produce accurate information on an 
uninterrupted basis for Searle R&D scientists. We need 
reliable, yet sophisticated instruments to meet that 
responsibility. In NMR, the record speaks for itself: we've 
purchased nine Varian instruments since 1961 '. ' 

Look at Varian's record. "Overall, Varian's performance, 
support and service have been excellent in helping us 
solve problems related to the synthesis and development of 
new chemical compounds. For example, we now routinely 
run 20 NMR on Varian's XL-200 supercon system to 
determine the structure and conformation of potential 

pharmaceutical products. Since 1961, we've run more than 
250,000 NMR spectra at Searle, all on Varian instruments '.' 

Why have they all been Varian? "Our NMR instruments 
must do more than provide good NMR data-they must be 
easy to operate and be backed by dependable vendor 
service. For over twenty years, Varian has been our first 
choice every time'.' 

Get all the facts today. To discover how Varian NMR can 
help solve your problems, call your nearest 
Varian Sales Office today. Or write Varian NMR, 
0-070, 611 Hansen Way, Palo Alto, CA 94303. 

Advanced NMR ... from Varian 
varian 

For assistance contact: • Florham Park, NJ (201 ) 822-3700 • Park Ridge, IL (312) 825-7772 • Sugar Land, TX (71 3) 491-7330 
In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland. 
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UNIVERSITY CHEMICAL LABORATORY, 
LENSFIELD ROAD, 

CAMBRIDGE, 

CB2 1 EW 
TELEPHONE (0223) 66499 

Qgeen'S University 
Kingston , Canada 
K7L JN6 

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

Dear Barry 

1 0 November 1983 

OBSERVING "PROTONS" IN BIOLOGICAL SAMPLES BY 2H AND 2D NMR: 

INFINITE WATER SUPPRESSION 

We have been using in vivo NMR to look at formaldehyde metabolism in the 
bacterium E.coli. With carbon-labelled formaldehyde it is easy (once you know 
how!) to see metabolism to a whole set of metabolites including methanol, formate 
and some mysterious XCH2 Y co:npounds in the 60 - 70 ppm region. Two questions 
which the carbon results did not resolve were 

( 1) Are the methanol and formate made independently or by a single 
"Cannizzarase" enzyme in this way: 

+ + 

(2) What are the proton chemical shifts in our mystery compounds? 

We solved ( 1) by in vivo deuterium NMR. Feeding 10 mM C~(OH)2 to bugs 
in deuterium depleted water gave the spectra shown in Figure 1. The methanol 
signal is split into a 1.7 Hz doublet by coupling to proton (confirmed by decoupling). 
Therefor~ the product is CD2HOH, and the formaldehyde has been reduced by effec­
tively H ; had the Cannizzarase. been operating, it would have made CD3OH. These 
spectra, which took about 20 minutes to acquire, are the first in vivo deuterium · 
spectra of which we are aware. 

The second problem was solved by 1 H- 13c 2D chemicaf J5hift correlation experi-
ments on the supernatant from bugs which had metabolised C-formaldehyde. The 
contour plot (Figure 2) clearly shows formaldehyde at 83&, methanol at 5QS and 
the unknowns at 60, 64 and 6&5. The f 

1 
cross section (Figure 3) give us the spectra 

only of those protons attached to carbon-label. Note how clean the formaldehyde 
signal is - less than 0.2 ppm from the invisible water! So we now have a water 
suppression ratio of infinity. Clearly the XCH2 Y groups at 64 and 68 ppm have 
diastereotopic protons, so taken together with other evidence, they appear to be 
*C-CH2OH, where *C is chiral. 
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x2 

All this work togethe with its microbiological implications, is being published 
in Biochemistry quite soon.I 

With best wishes 

Brian K Hunter Kathryn M Nicholls Jeremy K M Sanders 

Fig 1: Lower spectrum was acquired at the beginnning of a metabolic experiment. 
and the upper one after about three hours. 
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Mobil Research and Development Corporation 

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

Dear Barry: 

November 9, 1983 
RESEARCH DEPARTMENT 

DALLAS RESEARCH DIVISION 

P.O. BOX 819047 

DALLAS, TEXAS 75381 

13777 MIDWAY ROAD 

DALLAS, TEXAS 75234 

EUGENE L. JONES 

MANAGER 

Low Power MAS Si~nals from 
Quadrupolar Nuclei in Solids 

I have become interested in making magic angle spinning measurements on quadru­
polar nuclei such as aluminum-27 using a JEOL FX-270 spectrometer with the 
Chemagnetics solids accessory. The natural mineral low albite is a useful ref­
erence mineral for many experiments. It is perfectly ordered, with all of the 
aluminum in one crystallographic site of tetrahedral coordination and quadrupole 
coupling constant of 3.3 MHz. The asymmetry parameter of 0.64 causes the ob­
servable -1/2 to +1/2 transition to have a complex MAS NMR line shape. This 
enables the Al-27 NMR spectru~ to exhibit effects which are not so apparent in 

· the synthetic zeolites which have received so much attention . . 

In the accompanying figure are spectra from 90° pulses of varying pulse ampli­
tudes obtained by using a calibrated attenuator. · The spinning speed was ap­
proximately 4.5 kHi. Note that there is a gradual change in line shape as 
longer pulses are employed. The spectrum at the shortest pulse length is 
closest to the 11 true 11 shape, as is proved by calculations of simulated spectra. 
The visual changes in NMR line shape are much more spectacular than the numer­
ical changes in positions of maxima, shoulders, etc. I do not attempt to ex­
plain these changes; I leave that to the theoreticians who have more time than 
I have. However, it seems reasonable that the quadrupole coupling constant, the 
asymmetry parameter, the spinning speed, the pulse duration, and the NMR fre­
quency should be pertinent parameters. 

These results show that spectra of , quadrupolar nuclei can be obtained with 
reasonably low pulse pbwer levels~ However, the line shapes may be distorted. 
This observation is especially pertinent to those who use low.:.. power spectometers 
to obtain . spectra which are to be analyzed by comparison with spectra computed 
under the assumption of infinitely short 90° pulses. 

DEW:ms 
Attachment 

cc: E. L. Jones 
J. T. Nipper 
A. G. Ostroff 

Sincerely, 
,$,env 

D ~ E. Woessner 

....----s . \ 

\.__,, 

---



27At MAS NMR spectra of low 
low albite at various 90° 
pulse lengths: 

A. 2.6 microseconds 
B. 8.0 microseconds 
C. 17.0 microseconds 
D. 28.0 microseconds 
E. 53.0 microseconds 
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·· EIDGENOSSISCHE TECHNISCHE HOCHSCHULE 

· ZORICH 

Laboratorium fur anorg. Chemie 

Universita.tstrasse 6 
Telefon 01 326211 

Postad resse: 
Laboratorium fur anorg. Che.mie 
ETH - Zent rum 
CH - 8092 Zurich 

November 10, 1983 

Professor Bernard L. SHAPIRO 
Texas A&M University 

College of Science 

COLLEGE STATION, Texas 77843 

U.S.A. 

Suggested Title .. 1J(
13c, 13c) ]Values in a Pd(II) tiuinoline Complex. 

Dear Professo~ Shapiro, 

Our synthetic studies have recently produced the acyl palladium complex 

PdCl(C10H
6

NO)(PPh3), see figure, ·whose X-ray structure reve·als alternately 

longer arid shorter C-C distances in the quinoline ring. If ind~ed the double 

bonds are localised, then it is conceivable that the 1
J(

13ci13c) values will 
13 · · 

reflect this electronic stru~ture. The C spectrum of this ccimplex (u~ual 

INADEQUATE sequence) is shown in the upper trace, along with a conventional 
· · . 1 13 13 spectrum,below. Allthough the correlation between <C - C> and J( C, C) 

· i~ not ·pe~fect, t~e ·shorter ~istances are, in ·general,associaied with the 

larger one~bond coupling coristants. The most dbvious deviation octurs at 

the remote c~rbon atbms ·sepaiated 'by 145 ~-Weare ~urrently investigating 

some c16sely related systems ~n the ~opes of expandin~ on this general theme. 

Sincerely 

C. Anklin P.S. Pregosin 

P.S. Please credit this contribution to the account of L. M. Venanzi. 
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Datum 
. Uw kenmerk 
Ons kenmerk 
Onderwerp 

Rijksuniversiteit Utrecht 

Organisch chemisch laboratorium 

Croesestraat 79 
3522 AD Utrecht The Netherlands 
Telefoon 030 • 882311 

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

Solvent dependency of· direct proton-carbon coupling constanti 

Dear professor Shapiro, 

Investigations on the solvent dependency of spin-spin coup­
ling constants fall broadly into two different categories 1 : 

- the change in the measured coupling constant may be attribu­
ted to solven~ induced changes in the relative populations 
of the rotamers or conformers of the molecule being studied. 

- the relative spatial locations of the coupled nuclei, as 
well as the relative positions of substituents with respect 
to the coupling pathway, are constrained; in this case the 
medium effects arise from electronic changes in the solute 
molecule induced by the solvent. 

The last category is the least studied. The aim of · our stu­
dies is to obtain, a model description for some of these latter 
effects, excluding effects arising from direct intermolecular 
interactions such as complex formation or solvation effects. 

Models generally employed to describe the solvent effect on 
NMR-parameters use the electric field dependency of these para­
meters~ A solvent may induce an electric field at the site of 
the solute by means of the so-called reaction field effect and/or 
the solvent stark effect. · · 

The reaction field R, arising when the point dipole moment 
µ of a solute (with polarizability a and refractive index n) 
polarizes the surrounding solution (w~th di~lectric constant 
s) is, for a spherical solute cavity, given by 2

: 

n 2 -1 
R = 3cx 

E-1 

E+n 2 /2 

n 2 -1 
• µ , = ~. µ • R(E) 

,--------. 
We postulate, on the basis of a simple perturbation theory (__. 

treatment of the electric field effect on a direct carbon-
proton coupling: 
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1 J (CH) = J + j o r 

Experimentally we found, that indeed the measured coupling 
constants 1 J( 13 C1 H) correlate linearly with the dielectric 
function R(£) in the cases of: 

-
13 C1 HC1 3 in cc1- in varying conce~trations (fig. 1); 
13 C1 H2Cl2 in cyclohexane/cyclohexanone mixtures (fig. 2); 

- the methine CH-coupling of paraldehyde in a number of 
selected solvents (fig. 3). 

J. was found to be 75 ± 4, a constant indeed. r 

However, similar experiments on acetonitrile, which is very 
polarizable and has a large dipole moment, were disappoint­
ing, as jr for the methyl group was found to be very small. 
The same was the case for the coupling 1 J(C-H) in the methyl 
group of paraldehyde. Therefore it seems that the carbon atom, 
in the carbon-proton coupling studied, has to be the center 
of polarizability as well as the main center of the molecular 
dipole moment. We are still testing this hypothesis. 

The story is not yet complete. In solutions with high 
dielectric constants the linear correlation (depicted in 
fig. 3) for the paraldehyde methine CH-coupling breaks down. 
It turns out that one has to take into account the root mean 
square electric field arising from the spherical shell of 
solvent molecules (each of which has a large dipole moment!) 
surrounding the solute cavity. This contribution, the solvent 
stark effect S, is given by 3

: 

S = C (£-1) (2t+1) ½ = C 
£ 

l 

s ( £) ~ 

The constant C contains terms arising from the geometry of 
the solvent shell, and possibly the dipole moment of the solute. 

In fig. 4, the correlation between the methine CH-coupling 
in paraldehyde and a linear combination, determined by multiple 
linear' regression analysis, of R(£) and 8(£)½ is given. At the 
moment~ we are still trying to calculate the factor C of equa­
tion 3 .. 

References 

1. M. Barfield and M.D. Johnston, Jr., Chem. Rev., 73, 53 (1972). 
2. L. Onsager, J. Amer. Chem. Soc., 58, 1486 (1936). 
3. M.E. Bauer and M. Nicol, J. Chem. Phys., 44, 3337 (1966). 

M.J.A. de Bie 
H.W.A. Biessels 
J.C. Roos-Venekamp 

Yours Sincerely 
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Deternrlne 
oil, fat or ntoisture 
content in seconds 

PC 10/20 NMR Analyzers 
from IBM Instruments 

The PC 10/20 Analyzer produces fast, 
accurate readouts in routine quality con­
trol, process control and monitoring 
operations. In addition, the PC 10/20 is 
a sophisticated pulsed NMR analyzer 
with microprocessor and advanced elec­
tronics that you can use for complex ex­
periments such as T I and T 

2 
relaxation 

studies. 
A PC 10/20 can provide.the informa­

tion you need in seconds; on an LED 
display, printed on paper tape or trans­
mitted to a remote data base for process 
control or a permanent record. 

Easy to use 

Operation is simple. The sample sub­
stance is placed in a container and in-

serted in th~ PC 10/20. Parameters are 
set by a pre-programmed module for rou­
tine work or by a keypad for experimen­
tal work. The PC 10/20 Analyzer can 
give accurate results on almost any sub­
stance that contains hydrogen. 

Choice of models 

Two models are available in two pulse 
frequencies each. The Development 
model has both a pre-programmed mod­
ule and keypad control. It can be used 
for both routine analysis and sophisti­
cated experiments. 

. The Monospec model is designed for 
routine repetitive use either in the lab or 
on the plant floor. It is controlled by a 
pre-programmed module which can be 
changed quickly and easily in the lab 
when a new set of parameters is desired. 

Let us tell you more 

For more information on PC 10/20 
NMR Analyzers, please call our toll-free 
number, 800-243-7054. In Connecticut, 
800-952-1073. Or write IBM Instru­
ments, Inc., Orchard Park, PO Box 332, 
Danbury, CT 06810. 

The lvfonospec model with pre-programmed 
module control for routine repetitive analysis. 

/ ---
---- ------- - - --- ---- - ---- - - ------- ------·-

Instruments 
Inc. 
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TECHNISCHE HOGESCHOOL DELFT 
Laboratorium voor Technische Natuurkunde 

Bereikbaar met buslijn 60 en 63 (station N.S.-Delft) 

Uw kenmerk 

Onderwerp 

Professor B.L.Shapiro 
Department of Chemistry 
Texas A~ M University 
COLLEGE STATION TX 77843 
USA 

Uw brief van Ons kenmerk Datum 

,JT /MM/ 273 4 November· 1983 

Dear professor Shapiro, 

lmpco~ed pcobe· foe QNe ~pecimenls 

Delft, Lorentzweg 1 

Doorkiesnummer (015) 78 

! n our grotJp (,Je app 1 y DNP (dynamic nuc I ear po I ar i za ti on) a~- a 
method to increa·;.e the NMR sensiitivity. The experiments ar·e 
performed at an ESR frequency of 39.4 GHz, whi~h corresponds to a 
proton frequency of about 60 · MH_z. The construction of a probe for 
this type of experiments is a difficult problem, especially if one 
intends to employ samples of a reasonable size (about 4 mm inner 
diameter in our case). In principle the required strong H

1 
field 

for the microw-cl.'Jes can be obtained with . the help of a cavity. 
Ho11Jever· , because of the short 1,Jave I ength such a cavi t'.r' must be 
strongl'.r' oversized compared to a ·;;tandard ESR cavity. 1,,,Je had many 
difficulties with these oversized cavities. This was mainly due to 
the appearance of wrong mo,jes in the cavity, which were ditficul t 
to suppress. Therefore we decided to employ a very simple system 
for our Q-band DNP probe, consisting of a horn antenna and a 
movable reflector. The sample is placed between the antenna and 
the reflector, whilst the reflector is positione~ in such a way 
that the H

1
-field has a maximum at the site of the sample. 

Attr·.3.ctive· res1Jl ts \JJ.3.re oQt~ined ~•Jith this sy-:.tem, as can be 
found in the 1 i tera t1Jre. " 1 

·'-

Recentl·l \JJe spent much time in improving our DNP ·;;ystem, in 
particular vJith r·espect to the amplitude of the microi,Jave field. 
This was done because the strength of the ~ 1 field was not large 
enough in man y DNP experiments. Finally, we obtained the best 
res1JI ts 1i.1i th a cyl indr-ical cav(ty of a somewhat special design. 
The wall of the cavity, namely, does riot consist of massive metal, but, 
using an old trick, is coristructed with the help of tightly wound 
copper ti.1ire (diameter of the ti.1ire is about ·.25 mm). This imp! ies that 
only circular 1i.1all c1Jrrents are possible in the wall of the cavity. 
T~ese circular wall c~rrent~ only belong to modes which can be very 

Algemeen telefoonnummer T.H. C015) 789111 

Correspondentieadres : Postbus 5046, 2600 GA Delft 812340 

C 
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useful for DNP experiments. Hence, this is a very effective way to 
suppress the unwanted modes mentioned above. 

The cavity system was constructed in three parts: the top plate 
assembly containing the waveguide to cavity coupling sy·;tem (in 
our case a Gordon coupler), the wire-1,Jound body and the bottom 
plunger. The cavity is shown schematicall',, in the attached fi9ure. 
The properties of the cavity system including the NMR coil are as 
follows: 
a. ~he cavi!Y resonates in the TE

02
n mode with n between 3 and 6 

in practice. 

b. The NMR coil does not disturb the field pattern in the cavity 
very strongly. The coil consists of about 10 turns. 

c. The QL of the cavi. ty amounts to about 180, 1,Jhich i ·; certainl:>-' 
not bad for an oversized Q-band ,:avi ty containing an NMR coi 1. 

d. The value of H
1 

(rotating component) is about 1 Oe in case of a 
klystron power of about 13 W. 

The usefulness of our ne1.J DNP system can be clear·ly demonstrated 
by mentioning a few results. For one of cur samples (coal) we 
obtained a proton enhancement of about 32 with the horn antenna. 
With the netJ.J cavity s:1stem 1,Je found an enhancement ,:,f 53, VJhich i ·; 
certainly a real improvement. The gain in enhancement is even much 
better in c -~se of the polymer polystyrene doped lJJith BDPA free 
ndicals <BDPA = 1,:3 - bisdiphenylene-2-phenyl al lyl). A proton 
enhancement of 36 was ob·;erved with the old system, \JJhilst the 
cavity produced an enhancement of 170. 

1. R.A.Wind, F.E.Anthonio, M.J.Duijvesti._in, J.Smidt, ,J,Trommel, 
and G.H.C. deVette, J.Magn.Res. 52, 424 (1983) 

2. J.Trommel, thesis, Delft, Univ. of Technology, Delft, 1978. 

Sin;er;;g . 
Dr. Ir. ,J. Tr 1::>rnme 1 

P.S. Please credit this contribution to the subscription of Prof. 
Smidt. 
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A = top plate 

B = teflon wig (pa.rt of G6rdpn coupler) 

C = Gordon coupler 

D = holder for NMR coil ,.,..--...._, 

E = NMR coil L 

F a tuninr,. plunger 

G C feflori holder for the wire-wound cavity wall. 
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Approximate vibration corrections for NMR parameters of 

oriented molecules 

Dear Barry 

Vibration corrections have been successfully applied for many 

years to the direct couplings observed in NMR spectra of the 

oriented molecules. On the contrary, c,hemical shifts, indirect 

couplings and quadrupole couplings have generally been left 

uncorrected. The reason is, that the functional dependence of 

the relevant tensors on the nuclear positions is much more 

complex. · Some time ago, we noticed, that in many cases an 

approximate correction is possible in terms of few primary 

parameters : 

We assume the parameters to be approximately determined by 

axially symmetric bonds. These contribute to the tensor Tas= 

(1) 

where t.T = T
11 

- T
1

, and T
11 

, T
1 

are principal values of the 

tensor in the bond axis system. £ are direction cosines for 
CL 

the bonds with respect to the molecular coordinate frame. 

We also assume the bond to be insensitive to the displacement 

of nuclei other than those belonging to the bond and that bond 

bending does not affect the principal values T
11 

and T1 • On this 

basis we derive the vibrational average for Tas= 

<t.T£ 2 > = ~ ~e + ~a + ~h + (2 ) 
CL S ~CLS ~aS ~CLS ~aS ••• 
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where 

e 6Tei a Jl S <Pas = (3) 

cpa 6Te 
(Jla< 6 s> + is<6 a> + a£ alls I Jl <6 >) = aS r µ µ µ 

( 4) 

h 6Te 
[CaS + a( 

1 Jl aiS 1. C Jl I Jl <Pas = r2 + C . 
2 µµ a µ µS + µ µ 

Jl Jl C 
µ v µv 

( 5) 

Here the Jl 'sand r (bond length) denote the values in equi­
a 

librium geometry, CaS 

connecting the bonded 

r 
6T' 2 a = -- -

6Te 

b 
r2 

6T" = -
26Te 

= <6 6 0 >, 6 is the change of the vector a µ ~ 
nuclei from its equilibrium value and 

( 6) 

Sr 6T' 4 ( 7) -- + 
26Te 

where 6T' and llT" are the first and second derivatives of the 

llT with respect tor, respectively (at equilibrium bond length). 

For partially oriented molecules we are interested in 

T . aniso 
2 

= 3 I 
a,S 

h 
In the harmonic approximation only cj>aS survives. 

( 8) 

It can be easily be calculated, if the derivatives of T
11 

and T1 
with respect to the bond length are known. The covariance matrix 

ca.S is available from the computer program VIBR [ 1 ] . In fact 

the above results . are exactly valid for the case of direct dipolar 

coupling between arbitrary (not necessarily bonded) nuclei. 

Here T
11 

-= - 2T1 = K/r 3 where K is a constant; thus a= -5, b =35/2, 

and equations (3) - (5) reduce to the known speciai forms [ 1]. 

.,,.·-~ -, 
i 
'--
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In case of the indirect coupling, chemical shift or quadrupolar 

coupling the derivatives of the parameters T
11 

and T1 must be 

evaluated by approximate electronic structure calculations. 

As an example we have used data by Caves and Karplus [ 2] on 

CH 3 D to show that the vibration correction to the measured 

quadrupole coupling constant of the oriented molecule CD 3 I is 

of the order of +3%. 

With best regards 

Sincerely yours 

J· ~·~, 
J. Lounila 

References 

P. Diehl 

[ 1] s. Sykora, J. Vogt, H. Bosiger and P. Diehi 

J. Magn. Reson. 36 (1979) 53. 

[ 2] T. Caves and M. Karplus, J. Chem. Phys. 45 (1966) 1670. 
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WASHINGTON Ill UNIVERSITY 

ST . LOUIS, MISSOURI 63130 

DEPARTMENT . oF CHEMISTRY November 11; 1983 

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

POSTDOCTORAL POSITION AVAILABLE AND IN VIVO 
TISSUE HIGH FIELD C-13 SURFACE COIL STUDIES 

Dear Barry: 

We currently have a position available for a postdoctoral 
research associate in the field of intact. ·tissue NMR. The 
applicant should have a Ph.D. in Chemistry, Physics, Biochemistry 
or other related field with extensive hands-on experience in magnetic 
resonance. Interested candidates should write for more detailed 
information concerning this position. 

On another related matter, we have been pursuing some high field 
(8.5 tesla) C-13 surface coil experiments with small laboratory 
animals. These experiments are motivated, in part, by much of the 
work coming out of Robert Shulman's laboratory [see for example: 
Biochem., ll, 4974-4980 (1983)] where C-13 NMR has been shown to 
provide an elegant probe of carbon metabolism in in vitro and· 
in vivo intact biological systems. Thus, the C-13 experiment provides 
~ important complement to P-13 studies of ·"high energy" phosphorus . 
metabolism. Our animal studies at high field are restricted by a 
relatively narrow magnet bore d~ameter(98 mm) but are sensitivity­
enhanced by the strong static field. We thought your readers might 
be interested in a rough sensitivity compa.rison between natural 
abundance C-13 (1.1%) and P-31 (100%) surface coil (10 mm dia.) 
NMR in vivo rat liver spectra at 8.5 tesla. These are shown in 
the accompanying figure: (a) a P-31 spectrum (24 hour fasted rat) 
with one minute total data acquisition time, (b) a C-13 spectrum 
(ad lib fed rat) with a ten minute total data acquisition time. 

~ 
Joseph J.H. Ackerman 

Sincerely, 

~~ J!.&,o 
Nicholas V. Reo 

(1µ~ ✓- c:::7 
Coleen S. Ewy 1, 

Barry A. Siegfried 



a 

b 

) 

Phosphodiesters 

Monophosphoesters I i~ t PCr 

10 0 

y-ATP 
f3-ADP 

) .,, 

a-ATP 
a-ADP 

-10 

carbohydrate 
re~ion 

-C=C-

External 
CS2 

200 

RCOOR., C !-glycogen 

100 

choline 
-N(CH3)3 

f3-ATP 

-CH2-
l 

) 

-20 

0 
w 
0 
w 
I 
~ 
0 



303-41 

UNIVERSITY OF CALIFORNIA, SANTA BARBARA 

IIEIIKELEY • JJAVJS • 111\'INE • I.OS ANGEi.ES • l\lVEHSIDE • S,\N Dll::C:0 • SAN FIIANCISCO SANTA DAHUAllA • SANTA cnuz 

Professor B.L. Shapiro 
TAMlJ NMR Newsletter 
Texas A & M University 
College Station, TX 77843 

DEl'AIITME;s;T OF CIIE~IISTIIY 
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11 November 1983 

"Structural Heterogeneity in an Acyl Chymotrypsin" 

Dear Barry, 

In 1977 Orr 
with the enzyme 
inactive protein 

and Elmore reported that compound I reacts stoichiometrically 
a-chymotrypsin to produce a reasonably stable, catalytically 
(1). The structure generated likely resembles the acylenzyme 

I 
intermediate formed during,. action of the enzyme on phenylalanine-containing 
substrates. We have been undertaking a number of nmr experiments aimed at 
elucidating the dynamics of rotation of the fluorophenyl ring in this struc­
ture and have determined, at several field strengths, the fluorine Ti relaxa­
tion time and the linewidth of the signal observed~ The latter is presumably 
related to T2. Fluorine-proton Over ha user effects have also been examined. 
Attempts to fit the data to theoretical models for the dynamical situation at 
the active site of the enzyme were frustrating in that we found thatT2 values 
expected theoretically were always several times larger than- those anticipated 
from the observed linewidths. When T2 was determined by sp~n echo methods 
there was much better agreement, leading to the conclusion that the broad, 
apparently Lorentzian line observed is, in reality, due to a collection of 
severai sharper lines. 

The Figures illustrate. some of the results. In Figure 1 is shown the 
fluorine signal for chymotrypsin inactivated with I, observed at 282 MHz. 
After correcting for the broadening introduced by exponential multiplication 
of th,e £id, the line is about 65 Hz wide, corresponding to T2 ""4. 8 ms. A spin 
echo· experiment (Figure 2) gives Tz=13.5 ms, corresponding to a- line about 24 
Hz wide. Lineshape simulations suggest that at least three species with chemi­
cal shifts clustered about the observed value are needed to account for the 
experimental lineshape. These species likely · represent different conforma­
tional forms of the acylchymotrypsin that are in slow exchange at 25°, for 

~ -

~ 

L 
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attempts to "burn a hole" in the observed line by the DANTE sequence (2) lead 
to saturation of the entire band, a result that is .consistent with the 
presence of several species that have similar chemical shifts but are inter­
convertible. 

A more complete analysis incorporating deuterium relaxation data is now 
underway. 

Sincerely, 

S.J. Hammond J.T. Gerig 
Postgraduate Research Chemist Professor of Chemistry 

1. Orr, G.A., and Elmore, D.T. Biochem. Biophys. Res. Commun. 74 755 (1977). 
2. Morris, G.A., and Freeman, R. J. Magn. Reson. 29 433 (1978). 

I 
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Hz 

Figure 1_. 19F Spectrum of chymotrypsin 
modified with I, 282 MHz, 25°. 
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Figure l• Carr-Purcell spin echo 
determination of T2 for the 
same signal. 
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"nm UNIVERSITY OF MANITOBA DEPARTMENT 01' CHEMISTRY Winnipeg, Manitoba 
Canada R.'>'f 2N2 · November 28, 1983. 

Prof. B. L. Shapiro, 
Dept. of Chemistry, 
Texas A & M Un.iversity, 
College Station, Texas 778_43, 
U.S.A. 

Dear Dr. Shapiro: 

Re: Double Decoupling Re-visited 

. 13 
During our study of long-range .coupling in methyl- .c enriched rnethoxyben-
zenes and 15N eririched N.'...methylanilines it . was necessary to simplify the 
spectra by decoupling the methyl protons from the ring protons. This required 
2 decoupling frequencies separated by lJCH or 2JN-CH" These frequencies 
were produced by modulating the decoupler of our WH90 as described by 
Miller et al (1) and detailed in Fig. 1. The decoupler synthesizer was 
set at the chemical shift of the methyl group and the modulating frequency 
was set at 1/2 the coupling constant. Results with this technique, in 
general, have been quite good. However, harinonic sidebands do occur and 
can approach 10% of the amplitude of the m~in peaks. Carrier (centreband) 
suppression is much better. Unwanted double resonance effects can occur if 
the frequency of one of these signals coincides with a p~ak in the spectrum. 
These spurious signals are probably generated by the non-linear character 
of the diodes ii:J. t4e mixer, but may be generated by any non-linear device 
following the mixer. Beware of class C decoupler amplifiers! The unwanted 
harmonics may be minimized by proper adjustment of the amplitud·e of the 
~odulati~g signal: This is easily done by .monitoring the decoupler signal 
(suitably attenuated!) with the spectrometer receiver. The. signal is 
recorded as a normal single scan FID, Fourier transformed and displayed 
in absolute value mode. A typical decoupler "spectrum" is shown in 
figure 2. For best p¢rfotmance the incident power applied to an SRA1(2) 
should be less than 0dBrn. Higher-power mixers are available. Mixer-loss, 
when modulated for least spurious signal production, is 6 to 10 dB. 

Combining the output from 2RF synthesizers is, no doubt, the best way of 
generating. 2 decoupling frequencies. For those not blessed with a suitable 
spare synthesizer "kicking around" in the laboratory this method offers an 
attractive low-cost alternative. 

Please credit this letter to Ted Schaefer's account. He's still around 
here on occasion. 

,££~· I r/J 
Kirk ZaL;[~, 
KM:dmh 
1. I.D Brindle. T.R.B. Jones 

26 (1976). 
2. Mini Circuits Laboratory. 

and J.M. Miller. TAMU NMR Newsletter, 209, 

Brooklyn, N.Y. 
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TOWSON STATE UNIVERSITY 
TOWSON, MARYLAND, 21204 

Department of Chemistry (301) 321-3068 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station 7 TX 77843 

. Dear Barry: 

November 2B, 1983 

Title: "Some Observations on Dipolar and Spin-rotation 
Relaxation ,of Alcohols" 

As my first contribution to the TAMU NMR Newsletter, I would 
like to respond to Joe Lambert's request for help in understanding 
the difference in spin rotation relaxation for CF 3CH 20H and 
CH3CH20H. In collaboration with Ted Becker, I have been studying 
the association of (CH3) 3COH in C1sD3~ by measuring the relaxation 
time of the quaternary carbon as a function of concentration (this 
carbon is 90% C-13 labeled). Part of the relaxation of the 
carbon is~a mechanism which is concentration and field independent. 
Although the system did not permit a thorough study of T 1 as a 
function of temperature, I measured the relaxation rate for 0.0867 M 
at 301 and 333°K and found to my dismay that the values for the 
rates were 0.0202 and 0.0132 sec- 1 , not what you would expect if 
spin rotation contributes significantly. When I measured the NOE's, 
I found to my amazement they were 1.13 and 0.34! The dipolar rate 
dropped from 0.0115 to 0.0023 sec- 1 with a 10% increase in tempera­
ture, swamping the slight increase in the spin rotation rate (from 
0.0087 to 0.0110 sec- 1). This enormous change in the dipolar rate 
can be accounted for by the change in the position of equilibrium 
(changing the effective size of the molecule,whose equilibrium 
constants are known1 ), the change in viscosity and the expected 
dependence of the dipolar rate on 1/T. Thus for molecules whose 
effective molecular size may change with temperature, it is not 
surprising that the dipolar relaxation dominates and prevents the 
expected temperature effect from spin rotation from being observed. 

The spin rotation relaxation in aggregated molecules may well 
be due to methyl rotation rather than rotation of the whole mole­
cule. Methyl spin rotation relaxation is much less sensitive to 
temperature than overall molecular spin rotation relaxation since 
it is rather oblivious to viscosity changes 2 • For appreciation of 
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Professor Bernard L. Shapiro 
November 28, 19.83 Page Two 

why CF3 groups exhibit more spin-rotation relaxation than CH3, 
I recommend papers by Chan2 and Flygare3 • If I understand it 
correctly, the relaxation is caused by interruptions in the 
rotation generating magnetic field fluctuations which are roughly 
proportional to the size of the magnetic field produced by the 
rotating CX3. Fluorines generate larger magnetic fields because 
of the larger electron density that is rotating, in spite of the 
expected lower rotation rate, and thus generate larger magnetic 
field fluctuations. In the case of CH 3CH20H, spin-rotation of 
the methyl group may never become important enough to dominate 
the relaxation as it does for CF 3 CH 20H, and thus the usual 
reversal in the temperature effect on the relaxation time is 
not observed. 

Our work on t-butyl alcohol has recently been submitted for 
publication. 

LMS:tcg 

Yours sincerely, 
,, 

v/ 
~t-ir'-· 
Linda M. Sweeting 
Associate Professor 

1 . E. E. Tucker; E. D. Becker. J. Phys. Chem., 1973, 7.]_, 1783-95. 

2. T. E. Burke; s. I. Chan. J. Magn. Reson., 1970, ~, 120-40. 

3. W. H. Flygare. J. Chem. Phys., 1964, 41, 793-800. 
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Universite Libre de Bruxelles 

Faculte des Sciences Appliquees 
Service de Chimie Organique 
CP 165 

Avenue F.-0. Roosevelt. 50 
1050 Bruxelles 
Tel. : I02l 649 00 30 - Extension: 204B 

B -1050 Bruxelles. le 
October 24, 1983. 

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

Directeur : Professeur J . REISSE 

U.S.A. 

Measurement of diffusion coefficient 

Dear Prof. Shapiro, 

Several probes have been developed in our laboratory to measure 
diffusion coefficient by the well-known spin-echo techni~ue with 
pulsed field gradients. Provided that the residual static 
gradient is negligible compared with the pulsed field gradient, 

C 

t h e e c h o amp 1 i tu d e A ( 9. ) i s g i v e n by -------... 

( 1 ) 

where A(o) is the amplitude of the echo without pulsed gradient, 
~ is the separation between the two gradient pulses, o is the 
length of the gradient pulse, and g its amplitude. 
It has been shown(l , 2 , 3 ) that it is somewhat difficult to achieve 

a high level of accuracy using this method. In order to attenuate 
the effects of the instrumental artefacts, we tried to optimise 
the treatment of experimental data bj non-linear fit. 
Two methods were compared : 

1. A(g) and A(o) were successively measured. D was directly 
computed from equation (1) 

2. A(g) was measured under variable g. D was obtained from 
equation (1) using a Newton Raphson computation with two 
adjustable parameters A(o) and D. 

Whereas computer-simulated experiments (with a reasonable level 
of noise) could not orient our choice clearly, a statistical 
analysis of our experimental results showed that the measurement 
which is by far the most exposed to errors is A(o). 

\__,,, 

,,---...., 
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Method 2 therefore seems to be the most suitable in our case. The current control 

unit which feeds the quadrupolar gradient coils was equipped with a device scanning 

ten predetermined field gradient values under computer control. 

sincerely, 

M. Claessens 0. Fabre D. Zimmermann 

(1) P.T. Callaghan, K.W Jolley, C.M. Trotter, J. Magn. Res. 39, 525 (1980) 

(2) K.R. Harris, R. Mills, P.J. Back, S. Webster, J. Magn. Res . .?.2_, 473 (1978) 

(3) M. Hrovat, C. Wade, J. Magn. Res. 44, 62 (1981) 

id. 45, 67 (1981) 

The Well come Research laboratories l:angley Court 
'lw Wr. llr. ome rou r.da tier n l td 

9th November 1983. 

Dear Dr. Shapiro, 

Beckenham 
Kent BR3 3BS 

telephone 01 -658 2211 

31 p PERFUSION EXPERIMENTS IN A NARROW BORE WM-36O 

I 

~ 
Wellcome 
telegrams and cables 
WELLAB BECKENHAM 
telex 
WELLAB 
BECKENHM 23937 

We have recently been using our conventional narrow-bore magnet, Bruker 
WM-36O system to study the 31 P spectra of perfused beating guineapig 
hearts. A special probe was constructed for us to our design by 
Spectrospin in Zurich which gives a clear i.d. of 17 mm. No sample 
tube is used and the glass r.f. coil support itself provides the sample 
holder and is capable of being maintained full of perfusate. Perfusing 
solutions are fed in through tubes fixed into holes drilled in the 
ceramic base of the insert and waste liquid is sucked away in a similar 
manner. The receiver coil is double tuned for 31 P and 2H but there are 
no 1H decoupling coils. Non spinning resolution on 15 mm 1% TMP is a few 
Hz and we obtain good spectra in 2-4 minutes thus having a reasonable time 
resolution for evaluating our interest in the effects of drugs on 
nucleotide and other phosphate levels. 

We can supply details of the probe if anyone is interested. 

Yours sincerely, 

DR. J. 

----0 . _____ -1--o ~\,,"'" 
""' J 

' ·-----c> INDON 
Department of Physical Chemistry 

303-48 



Book Reviews 

Editor: W. B. Smith 
Texas Christian University 
Fort Worth, Texas 

The Multinuclear Approach to NMR Spectroscopy 
edited by Joseph B. Lambert (Department of Chemistry, Northwestern University, 

Evanston, Illinois) 
and Frank G. Riddell (Department of Chemistry, University of Stirling , Stirling, 

Scotland) 

Published in cooperation with NATO Scientific Affairs Division 

D. Reidel Publishing Co. 
P.O. Box 17 
3300 M Dorcrecht, Holland 

~ . ,; . 

1983, 548 pages, $72.00 

D. Reidel Publishing Co., Inc. 
190 Old Derby St. 
Hingham, Massachusetts 02043, U.S.A. 

This volume is the product of a NATO Advanced Study 
Institute held at Stirling in Scotland in August of 1982. The 
audience consisted of active NMR practitioners, and the speakers 
were all recognized leaders in their respective fields. Their 
efforts were collected ~nd edited by Joe Lambert and Frank 
Riddell to produce a most useful account of multinuclear NMR. 

The scope of the volume is best presented by the table of 
contents (with authors): 1. High Resolution Multinuclear Magnetic 
Resonance: Instrumentation Requirements and Detection Procedures 
(C. Brevard); 2. The Calculation and Some Applications of Nulcear 
Magnetic Shielding CG.A. Webb); 3. Calculations of Spin-Spin 
Couplings CG.A. Webb); 4. Relaxation Processes in Nuclear 
Magnetic Resonance (J. Reisse); 5. Dynamic NMR Processes (J.B. 
Lambert); 6. Nuclear Magnetic Resonance in Solids (K.J. Packer); 
7. Applications of High Resolution Deuterium Magnetic Resonance 
(H.C. Jarrell and I.C.P. Smith); 8. Deuterium NMR of Anisotropic 
Systems (H.C. Jarrell and I.C.P. Smith); 9. Tritium Nuclear 
Magnetic Resonance Spectroscopy (J.A. Elvidge); 10. Nitrogen 
Nuclear Magnetic Resonance Spectroscopy (R.L. Lichter); 11. 
Application of 170 NMR Spectroscopy to Structural Problems (W.C. 
Klemperer); 12 ~ The Alkali Metals (P. Laszlo); 13. Alkaline Earth 
Metals (0. Lutz); 14. The Alkaline Earth Metals--Biological 
Applicaltions (T. Drakenbert and S. Forsen); 15. Group III Atom 
NMR Spectroscopy CR. G .. Kidd); 16. Solution-State NMR Studies of 
Group IV Elements (Other than Carbon) (R.K. Harris); 17. High 
Resolution Solid-State NMR Studies of Group IV Elements (R.K. 
Harris). 18. Group V Atom NMR Spectroscopy Other than Nitrogen 
(R . G. Kidd); 19. Group VI Elements Other than Oxygen (0. Lutz); 
20. The Halogens--Chlorine, Bromine, and Iodine (T. Drakenberg 
and S. Forsen); 21. Transition Metal NMR Spectroscopy (R.G. 
Kidd); 22. Cadmium-113 Nuclear Magnetic Resonance Spectroscopy in 
Bioinorganic Chemistry . A Representative Spin 1/2 Metal Nuclide 
(P.D. Ellis). 
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The introductory chapters provide a nice bridge for those of 
us who routinely run lH and 13c FTNMR spectra, but who have yet 
to jump into highfield/or multinuclear instruments. We are 
brought up to date on sensitivity enhancement methods, and the 
difficulties posed by nucleii of low receptivity and quadrupole 
moments which impose practical limitations of sample size and 
observation times. 

The program at Stirling was billed as an Advanced Institute, 
and the program reflected in the text supports the fact that this 
is not an introductory work. However, the presentations all give 
enough introductory material to provide easy entre' into the meat 
of the subject. Frequently, such multiauthored works are subject 
to much repetition and presentations are nonuniform in quality. 
I found the writing styles here to be remarkably consistent and 
informative; surely a compliment to editors as well as authors. 

I've arrived at .that point in life were texts prepared from 
typed camera-ready copy pose a problem in the smallness of the 

•printing. One gets a lot of words for the money per page here, 
and the figures virge on being too small. This can all be 
justified by the enormous content packed into 548 pages. For a 
happy change, I found the index to be adequate. 

W.B.S. 

303-50 
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Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

Dear Dr·. Shapiro: 

DEPARTMENT OF THE NAVY 
NAVAL WEAPONS CENTER 

CHINA LAKE, CALIFORNIA 93555 IN REPLY REFER TO : 

3851/EDE:bh 
Reg 385-693-83 
18 November 1983 

I would appreciate your assistance in locating a recent Ph.D. or post­
doctoral associate to fill a position in my division. The individual we 
are seeking will have a strong demonstrated expertise in interpretive and 
practical nuclear magnetic resonance spectroscopy. He or she should be 
able to conduct his or her own research program as well as collaborate with 
other chemists with their research efforts. Equipment in this facility 
includes a new Nicolet NT200WB spectrometer with the CP/MAS accessories and 
multinuclear probes, as well as Varian XL-100 and EM-360 spectrometers. 
The starting salary for this position will be about $30,000 depending on 
training and experience. 

The Chemistry Division has a staff of approximately 50 including 34 
professionals. This position is in the Instrumental Chemical Analysis 
Branch. It is the largest branch in the division and consists of three 
permanent Ph.D. chemists, one part-time Ph.D. chemist, two B.S. chemists, 
two technicians, and one technician trainee. Current research in this 
branch is directed toward structural analysis of new compounds, the 
development of new detectors, pollution abatement, surface analysis, and the 
development of chemiluminescent materials. Members of the branch frequently 
collaborate with other chemists in the division, as well as other scientists 
and engineers at the Naval Weapons Center, to solve a wide variety of 
analytical problems. In addition, the branch is responsible for the operation 
and maintenance of facilities for NMR, GC/MS, chromatography, FTIR, laser 
analysis, general spectroscopy, electroanalytical chemistry, and glassblowing. 
Other analytical facilities at the Naval Weapons Center include those for EPR, 
X-ray diffraction and fluorescence, SEM, SAM, GPC, atomic absorption, and 
thermal analysis. 

Living in China Lake, or the adjacent town of Ridgecrest, is not for 
everyone. However, it is one of the few places I know where one can 
combine living in a small town community with a stimulating intellectual 
environment, both on and off the job. The area is high desert (elevation 
2,500 feet) and is surrounded by mountains. Within a 3-hour drive one 
can be in Los Angeles, at Mount Whitney, in Death Valley, or almost any 
type of environment in between. 

Anyone interested in this position should send a resume, including the 
names of three references by 15 January 1984, to: 

Personnel Division (Code 09201) 
Naval Weapons Center 
China Lake, CA 93555 

------\._.,-



They should mention they are interested in the position in Code 3851. If 
there are any questions or you desire further information please call . 
our current NMR specialist, Mr. Don Moore, collect, at (619) 939-2852. 
The Naval Weapons Center is an Equal Opportunity Employer. Applicants 
must be U.S. citizens and must be able to obtain a se,curity clearance. 

Thank you for your help in this matter. 

FOR SALE 

Sincerely, 

~ /3~ ~ 
ADOLPH B. AMSTER, Head 
Chemistry Division 

Varian HR-300 Spectrometer - 1970 Vintage 
Includes 5 mm variable temperature probes for 1H, 19F and 13C nuclei, 

a working 620 f Varian computer with program paper tapes, T-33 teletype 
that works intermittently, a non-working high power pulse generator­
consequently is only operating now on continuous wave proton resonance. 
Magnet resolution i.e., line width at halfheight is approximately 0.6 Hz. 
S/N on Vartan Standard 1% Ethylbenzene sample is ~30 - believe probe 
needs work. Has original liquid helium dewar, Nb-Ti solenoid with 
associated power supply. 

Varian HA-100 
Includes NMR Specialities spin decoupler for 19F and 2D decoupling 

while observing protons, low impedance power supply and V-3506 flux 
stabilizer. Has been shut down for couple of years. 

Varian DP60-IL 
Has 1 7/8" wide-gap magnet with low impedance V-2608 power supply. 

For additional information call Everett Santee, (216) 375-7537 at the 
University of Akron, Akron, Ohio. 

2 
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USSR Academy of Sciences 

Shemyakin Institute 
of Bioorganic Chemistry 

UI. Vavilova, 32 
117988 Moscow, B-334 

USSR 

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

Dear Barry, 

November 1, · 1983 

Title: One experiment instead of 
two in 2-D NMR Spectroscopy 

We permanently em_p_loy the two-dimensional proton NMR spectrqscopy on our Bruker 
• - [ ,~ I • • • • 

WM 500 in the course of conformational analysis of peptides and proteins in solution. 
For this sort of study essential data are provided, in particular, by 1H COSY (corre­
lated spectroscopy) and 1H NOESY 1(nuclear Overhauser effect spectroscopy) spectra 
obtained at identical experimental conditions. Conventionally, they are recorded by two 
separate experiments. Figure shows that the two experiments can be combined, if 
'm(NOESY) > t 2(COSY), and COSY and NOESY spectra sequentially accumulated in two 

Pulse Diagram of 
a Combined COSY- . 
NOESY Experiment 

90° 
I 

90° 90° 

different parts of computer memory. For this purpose we modified: a) the standard 
Bruker FP810515.DISK program so that the start address of computer memory intended 
for the spectrum is rised by the block size after t 2(COSY) and is returned back after 
t 2(NOESY), and b) corresponding phase cycling program for COSY-NOESY experiment. The 
time saving factor of discribed modification is close to 2, which is fairly important 

I 

for peptide and protein spectra accumulated during 10-40 hours. 

,---~-/ · ,.--.J.--- 1 Ao.. Sincerely yours, // /J .L/ 
A.Z.Gurevich , /17-._,, I / 

/1..-...._. . ~-<-v--':;? / ~, .. 

I.L.Barsukov A.S.Arseniev V.F.Bystrov 

P.S. Please credit this to prof. V.F.Bystrov's subscription. 

C 
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You never had NMR 
ike 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-

Thats why Nicolet developed the driven, it's 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 spm rate, magnet sh1m'!'mg, lock 
need for high sample throughput, high frequ~ncy, and spectral phasing, ----. 
production laboratory use. A 300 MHz acquires data to pr~set default ~att never had 
superconducting magnet combined with parameters, and p~mts outthe IN• 
optimized RF electronics and a specially res_ults, complete Wit~ full anno- MR th·1s easv. 
designed single carbon/hydrogen probe tat1on of s~stem settings. ';I• 
provide you with greater chemical You don I even have to 
shift dispersion and sensitivity. So you change probes 10 get carbon 
can run more samples faster and inter- and hydrogen spectra on the 

t 11 ·th I b' •ty same sample. Just enter a 
pre resu s WI ess am igui · single command, and the 

QE-300 makes the 1 H to 13C 
conversion automatically. 

NICOLET 
MAGNETICS 
CORPORATION 

255 Fourier Avenue, Fremont, CA 94539 
(415) 490-8300 TWX 910-381-7025 



THE GXSOLID 
LEADER 

NMR . 
With Multi- Nuclear/ 
Malti- Field Solid State Probes 
• High field solid sample probe for JEOL's 270 MHz SCM! 
• *Tunable heads- interchangeable plug-in 

matching units for observation of 
13C (~67.8 MHz) 
31 P ( ~109.2 MHz) 
29Si (~ 53.6 MHz) 

with one probe! 
• Self-starting rotor/stator design! 
• High Speed magic-angle double air bearing 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. 

•ruNABLE 
HEAD 

TUNABLE 
OBS COIL/STATOR 

MAGNET 
MOUNT/NS 
BRACKET 

08S1 !RR 
CONNECTORS 

LEVEL 
ADJUSTMENT 

dEDL 
235 Birchwood Ave., Cranford, NJ 07016 

(201) 272-8820 




