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NUTS adds a whole new dimension in 
NMR data processing 

NUTS-Pro does .3D! 
The data set shown is from a CBCA(CO)NH experiment, 1H-detected (512 complex points), 
with 13C in the 2nd dimension (110 total slices, hypercomplex) and 15N in the 3rd dimension 
(96 total slices, hypercomplex) for a total size of 43 MBytes. 

Processing.time: 42 seconds on a Pentium 11/400 

See http://www .. acornnmr.com for details 

Below are C-H planes corresponding to selected 15N frequencies 
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Doubling the Sensitivity of INADEQUATE with Off-Resonance Compensation 
Dear Barry: 

The INADEQUATE CR experiment1·3 about doubles the sensitivity of conventional INADEQUATE. 
This sensitivity enhancement comes about by transferring the 13C-13C double-quantum coherence to 
only two of the four lines of the two-spin systems, i.e. either the two left or the two right doublet lines. 

Apart from the inherently low sensitivity there is another severe problem with INADEQUATE, namely 
dramatically deteriorated performance in the presence of large off-resonance effects. In fact, INADEQUATE 
usually fails when it is applied to molecules exhibiting a wide range of 13C chemical shifts. 

Malcolm Levitt has long since showed that this problem can be remedied by use of composite pulses4 and we 
recently implemented his refined scheme for global pulse sequence compensation5 into INADEQUATE 
experiments with the results shown below. The molecule studied was camphor and the spectra were run on a 
Varian Unity !nova 500 MHz spectrometer. They are from top to bottom uncompensated INADEQUATE, 
uncompensated INADEQUATE CR, compensated INADEQUATE, compensated INADEQUATE CR with the 
left doublet lines, and compensated INADEQUATE CR with the right doublet lines. Clearly, the doubled 
sensitivity of INADEQUATE CR over conventional INADEQUATE is retained even in the presence of large off­
resonance effects when the pulse sequences are appropriately compensated. Anybody interestea in the 1D or 2D 
pulse programs can request them by email. 

J ... _ .... ,.,..,_~·· 
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•" ,.:~ .. •W"' • '-~•.J..lli--. 
73/4 65 9/8 10 

210 200 _ 190 180 170 160 150 140 13~ /0 100 90 80 70 60 50 ,0 30 20 ppm 

Sincerely yours, Ole w. S0rensen V te Jakob Bunkenborg ~ k-o b 
'N.C. Nielsen, H. Tlwgersen and O.W. 50rensen, J. Am. Chem. Soc. 117, 11365-11366 (1995), 2N.C. Nielsen, H. Th.0gersen and 
O.W. S0rensen, J. Chem. Phys. 105, 3962-3968 (1996), 'N.C. Nielsen and O.W. S0rensen, J. M.agn. Reson. A 123, 135-139 (1996), 
'M.H. Levitt and R.R. Ernst, Mol. Phys. SO, 1109-1124 (1983), 'M.H. Levitt, Encyclopedia of NMR, 1396-1411 (1996). 

Carlsberg Laboratory 
Department of Chemistry 
Garnle Carlsberg Vej 10 
DK-2500 Valby, Denmark 

Email: kbo@crc.dk · 
Email: jd@crc.dk 
Email: ows@crc.dk 

Tel.: +45 33 27 52 20 
Tel.: +45 33 27 52 07 
Tel.: +45 33 27 52 09 
Fax : +45 33 27 47 08 
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Advanced Chemistry Development 
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Import 8- process FI D's or FT spectra 

Multiple display options 
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Create professional slides and reports 

Power and versatility in one package. 

ACD/NMR Processor is a branch of ACD/SpecManager, the 
acclaimed spectroscopic processing and data management 
software. NMR Processor allows you to import raw NMR data 
directly from the spectrometer, using any of the key 
spectrometer formats (Bruker, Chemagnetics, Jeol, Varian). 
Take advantage of powerful processing and manipulation tools 
with spectra for various nuclei, polymers or small molecules, 
high resolution or solid state NMR. NMR processor has direct 
integration with ChemSketch, the powerful structure drawing 
package. 

General Processing Features 

• Import the major FID and Fourier transformed spectral formats; 
• JCAMP import and export of structure, spectra (time and 
frequency domain), and tables; 

• Zero filling, weighting functions, normal and inverse Fourier 
transform; 

• Automated or manual phase correction, baseline correction, 
and peak referencing; 

• Automated or manual peak picking and integration; 
• Ability to attach chemical structure(s) to a spectrum; 
• Peak-to-nucleus assignment between structure and spectrum; 
• Annotation of the spectra by peak or region; 
• Creation of macros for automated data processing; 
• Multiple spectra viewing, tiled or overlaid; 
• Addition and subtraction of two spectra; 
• Interactive apodization for immediate feedback while 
changing the windowing parameters; 

• Report building capability using the versatile 
ACD/ChemSketch interface, or copy and paste into 
MS Windows applications. 

Input Formats include: 

• Most major manufacturer formats, and standard formats 
such as ASCII and JCAMP (DIF, SQZ, DIFDUP etc.). 

Database your spectra using the add-on ACD/SpecDB software. 

Integration of ACD/NMR Predictors (1H, 13C,19 F, 31 P) with full 
ACD/SpecManager permits dual window display of calculated 
and experimental 1 D NMR spectra. 

Advanced Chemistry Development 
133 Richmond St. West , Suite 605 
Toronto, Ontario, M5H 2L3 
Tel : 416-368-3435 
Fax: 416 368-5596 
Toll Free : 1-800°304-3988 
Email: info@acdlabs.com 
www.acdlabs.com 
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spectra into ications. 

Powerfu l NMR Processing and reporting 
coupled with chemical intelligence. 

Advanced Chemistry Development offers further 
enhancements to desktop NMR software capabilities: a 
simple-to-use interface that brings maximum 
2D processing capabilities to the desktop. Fully integrated 
with our powerful structure drawing package, ChemSketch, 
2D NMR processing at the desktop has finally come of age. 

General Processing Features 

• Import different spectrometer vendor data formats; 
• Carry out basic spectral manipulation such as Fourier 

Transformation, weighting functions, manual and 
automated phase correction, baseline correction, 
calibration, manual and automated peak picking and 
integration; 

• Data can be displayed as intensity or contour plots and 
peak picking can be used prior to obtaining volume 
integrals; 

• Apply Magnitude spectrum, Power spectrum and 
Symmetrization commands; 

• Apply Transpose spectrum and Reverse spectrum 
commands; 

• View slices and 3D projections. Simultaneously view and 
manipulate spectrum in 3D; -

• Attach 1 D spectra to the spectrum; 
• Attach the chemical structure and additional data to the 

spectrum; 
• Manually assign diagonal and cross-peaks to any atom or 

portion of chemical structure; 
• Print spectra and create reports using all the power of 
ACD/ChemSketch. Chemical structures can be directly 
attached to the spectrum; 

• Copy and paste capability with other MS Windows 
applications. 

Powerful Enhancements: 

• SpecManager, 2D NMR Module and 2D NMR Predictor 
• Databasing features for 2D NMR Processor are available; 

-· ACD/SpecManager combines powerful database 
__ capability with structural intelligence. 

. . - .~ 

_ NEW.! integration of ACD/2D NMR Predictor with , 
ACD/SpecManager permits_dual window display of 

calculated and experimental 2D NMR spectra. - · 
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Public Health Service 
National Institutes of Health 

National Institute of Diabetes and 
Digestive and Kidney Diseases 
Bethesda, Maryland 20892 

Dr. B.L. Shapiro 
NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

(received 8/17 /00) 
August 14, 1999 

Observation of 2hJHc', at last 

About a year and a half ago, Stephan Grzesiek and his group in Germany startled the 
biological NMR community by reporting the presence of JNN couplings across hydrogen bonds 
(H-bonds) in Watson-Crick base-pairs (1). The exceptionally large values (6-7 Hz), for a nucleus 
which normally only shows very modest one-bond (ca 20 Hz, max) and even much smaller two­
and three-bond 15N-15N J couplings, came as a complete surprise. Stephan and his colleagues 
observed these values in a very large (69-nucleotide) fragment, but any initial skepticism about the 
authenticity of these couplings was laid to rest by the thoroughness of Grzesiek' s analysis. 
Shortly thereafter, Kurt Wiithrich and co-workers reported similar couplings (2), including a 
smaller "one-bond" coupling between the hydrogen and the H-bond accepting 15N (2-4 Hz) 
(Figure 1). Kurt suggested to insert the superscript "h", to differentiate these through-H-bond 
couplings from regular, through covalent bond couplings. So, Stephan observed 2hJNN 
couplings, and Wiithrich and co-workers reported lhJHN (and ~so 2hJNN) couplings. 

I really should not have been as surprised as I was at the presence of these couplings 
because six years earlier, Michael Summers had shown that substantial (up to 4 Hz) J couplings 
could be detected between amide protons and the Hg or Cd metal in the protein rubredoxin. As we 
reported at that time, these couplings were mediated through a hydrogen bond between the amide 
proton and the sulfur of the cysteine residues coordinating the metal, and "suggest that these 
hydrogen bonds contain significant covalent character" (3). Such (misleadingly named) "throuijh­
space" couplings had been observed before in the literature, primarily for cases involving 1 F. 
Subsequently, Limbach and co-workers have studied a range of small model compounds, both by 
solution and solid state NMR, and also found evidence for such J couplings in non-F cases (4). 
The whole story was placed on solid theoretical footing in a recent landmark paper by Barfield and 
Grzesiek (5) , which shows excellent agreement between density functional theory (DFT) 
calculations and experimental data. 

After Mike Summers reported the through-H-bond J couplings, we made some serious 
effort to observe analogous J couplings between amide protons and their hydrogen-bond accepting 
carbonyls (Figure 1). Alas to no avail. The only conclusion we could draw was that if such 
couplings indeed existed, they fell below our detection threshold of about 1 Hz. This was actually 
the second time we tried to observe such couplings, this time in isotopically enriched proteins. In 
1986 Don Davis, who spent a sabbatical year in my group, suggested that these couplings might be 
measurable and we tried for a long weekend to observe them at natural abundance in a cyclic 
peptide. Alas, to no avail. 

When Grzesiek's and Wiithrich's results last year indicated that 2hJNN is larger than lhJHN, 
it occurred to me that conceivably in peptides too, 3hJC'N might be larger than 2hJC'HN couplings. 
Indeed, Gabriel Comilescu and Jin-Shan Hu were readily able to detect across H-bond J couplings 
between 15N and 13c' in the protein ubiquitin (6). Unfortunately, we narrowly got scooped on 
this by the Grzesiek group, which had made exactly the same measurement (7). We subsequently 
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showed an exquisitely tight relation between hydrogen bond length and the magnitude of 3hJC'N• 
which was masked in ubiquitin by the uncertainty in the atomic positions of the moderate 
resolution (1.8.A.) X-ray structure of this protein. For a different protein, for which a 1.A. X-ray 
structure was available, the correlation was much clearer, however, and yielded (7): 

3hJC'N = -59000 exp(-4RNo) ± 0.09 Hz 

where RNo is the distance betwee~ donor and acceptor atoms, in Angstroms. For typical 
hydrogen bond lengths of 2.8 to 3.0 A, this works out to couplings of -0.8 to -0.36 Hz. 

After all this, I was left with the unsatisfying feeling we had missed the 2hJC'N coupling, 
even though by now I was certain it had to be there. I discussed the issue with Stephan Grzesiek, 
who agreed with me and he kindly sent me some perdeuterated 15N/13C-enriched ubiquitin. The 
idea being that the T2 of the amide protons is substantially (about two-fold) longer in perdeuterated 
proteins than in protonated ones, which should make it easier to detect such very small J 
couplings. A second problem in detecting the small 2hJC'N couplings is that they are "competing" 
with the much larger through-covalent-bond 2Jc'HN (4-5 Hz), and the <!>-angle d~endent 3Jc'HN· 
The solution to this was to use selective pulses, where only coupling between H and its H-bond 
accepting 13c' is allowed to de- and rephase during the HMQC delays. 

Doing this, we observed some veg nice correlations between amide protons and their H­
bond accepting carbonyls, indicative of 2 Jc'HN couplings of about 0.5-0.6 Hz (Figure 2). A 
subsequent, careful measurement of many other such couplings and comparison of 2hJC'~ with 
3hJC'N by Florence Cordier in Stephan's group showed a beautiful linear correlation, with Jc'HN 
being about 6% smaller than the corresponding 3hJNC' value (its sign remaining undetermined). 

Considering how painful the recording of multiple selective 2D experiments typically is, I 
don't expect observation of 2hJC'HN will become a routine method for establishing th~ presence of 
hydrogen bonds in proteins. However, it is conceivable that for other types of hydrogen bonds, 
particularly for very strong hydrogen bonds involved in catalysis, the 2hJC'HN value may be easier 
to detect. This could be particularly useful when studying H-bonds between enzyme inhibitors, 
which might be difficult to enrich isotopically, and protein carbonyl groups. In any case, I'm 
happy this old issue is finally laid to rest. 

!Gndestre~ 

AdBax 

(1) A. J. Dingley and S. Grzesiek, J. Am. Chem. Soc. 120, 8293-8297 (1998). 
(2) K. Pervushin, A. Ono, C. Fernandez, T. Szyperski, M. Kainosho, and K. Wuthrich, Proc. 
Natl. Acad. Sci. USA 95, 14147-14151 (1998). 
(3) P.R. Blake, M.F. Summers, M.W.W. Adams, J.-B. Park, Z.H. Zhou, and A. Bax, J. 
Biomol. NMR 2, 527-533 (1992). 
(4) Globulev, N.S.; Shenderovich, LG.; Smirnov, S.N.; Denisov, G.S.; Limbach, H.H. 
Chem. Eur. J. 5, 492-497 (1999). 
(5) A. J. Dingley, J.E. Masse, R. D. Peterson, M. Barfield, J. Feigon, and S. Grzesiek, J. Am. 
Chem. Soc. 121, 6019-6027 (1999). 
(6) G. Comilescu, J.-S. Hu, and A. Bax, J. Am. Chem. Soc. 121, 2949-2950 (1999). 
(7) F. Cordier and S. Grzesiek, J. Am. Chem. Soc. 121, 1601-1602 (1999). 
(8) G. Cornilescu, B.E. Ramirez, M.K. Frank, G.M. Clore, A.M. Gronenborn, and A. Bax, 
J. Am. Chem. Soc. 121, 6275-6279 (1999). 
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Figure 1. Sketch of the types of hJ couplings observable in (A) oligonucleotides and (B) 
polypeptides. 
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Figure 2. Small section of the 600 MHz 2D selective 1 HN- 13c' HMQC spectrum of U-
2H/13C!15N ubiquitin, recorded in H2O. The 13c' carrier was set to 175.3 ppm. The spectrum 
shows through-hydrogen bond J connectivities (V70/R42 and 144/H68), in addition to intraresidue 
correlations (V70/V70 and V 17 N 17), and one sequential correlation (L67 /T66). 
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KARL-FRANZENS-UNIVERSIT AT GRAZ 

lnstitut fur Organische Chemie 
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Heinrichstral3e 28 · · 

Dr. Heinz Sterk 

Dr. Bernard Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Rotations or the Hausdorff equation 

Dear Dr. Shapiro : 

Tel. (0316) 380 OW. 5322, 5320 

Unser Zeichen: 

We all use with great benefit the product operator formalism and describe pulses, scalar couplings 
or offset phenomena by linear or bilinear rotations. I thought that it might be of interest to some 
reader to see the analytic way which can lead to these formulas. The central point thereby is the so 
called Hausdorff-equation (Hausdorff 1906) : 

A -A: 
exp (-i Ht) A = :E n{ (-it)n /n! } ( Hn A) 

A ~ 
If we now assume that ( HO A)= A ; and ( H1 A ) = is the commutator [ H, A] and so on, and further 
on use the so called Schmidt orthogonalization, these commutators can be replaced by a system of 
finite orthogonal operators ( the system is finite as these spin problems are related to a finite 
Hilbert space ). The analytical solution to the first and second order problem has been shown by 
Banwell and Primas 1963. 

\ 

For a special second order problem it looks like this: 

~ ~ 
HA = !3B and HB = yA with Tr {A+B} . we get 

exp ( -iAt) A = A cos At - (if3/ A)B sin At ; with A= (f3y)1 /2 

E.Konigsberger 



The Wait is Over. 

MERCURY: A New Dimension in NMRT~ 
Varian, the recognized leader in NMR, 
proudly introduces N.lERCURl'"\ the 
smallest, most advanced two-channel, 
high-resolution superconducting 
spectrometer. Based on customer 
feedback and state-of-the-art technology, 
1\tlERCURY answers your need for a 
simple yet sophisticated instmment. 

Available in either 4-Frequency 
(lf-IJ19Ffllp/13C) or Broadband 
configurations, MERCURY delivers 
real problem-solving power and big 
performance at a compact price. 

~- 9001 
AEGI S TE RE 0 

Featuring 1D, 2D, Indirect Detection, 
and highest-quality spinlock analyses, 
as well as optional Pulsed Field 
Gradient (PFG) and Variable 
Temperature capabilities, MERCURY 
provides a level of sensitivity that 
rivals that of research-grade 
spectrometers. 

Experience a new dimension in NMR. 
Contact the Varian office nearest you 
for more inf01mation on Valian's 
newest NMR spectrometer system. 

NlERCURY's advantages are clear: 

• Compact size 

• State-of-the-art surface mount 
technology 

• Fully automated applications 

• VNMRrn software featuring 
enhanced GLJDE""user interface 
and CDE 

• Powerful and versatile configurations 

varian@ 



MERCURY: Big Performance 
in a Compact Design 

Achieve the highest levels of performance with MERCURY'S complete range of experiments. High definition 

TOCSY and other spinlock spectra found with .MERCURY demonstrate the tremendous stability of the entire 
system, as well as the speed and accuracy (phase accuracy and timing accuracy) of the phase shift. 

Spinlock experiments, such as this TOCSY spectmm of 
strychnine, are routinely performed with MERCURY. 

1VIERCURY features advanced experiment capability, as is 
demonstrated in this high-quality ROESY spectmm. 

Manufacturing Facilities Varian NMR Instruments, Building 4, 3120 Hansen Way, Paro Alto, California 94304-1030, Te! 415.493.4000 

• Australia Mulgrave, Victoria, Tel 3.9.566.1133 • Austria Vbsendorf, Tel 1.695.5450 • Belgium Brussels, Tel 2.721.4850 • Brazil 

Sao Paulo, Tel 11.820.0444 • Canada Mississauga, Ontario, Tel 1.800.387.2216 • China Beijing, Tel 1.256.4360 • France Les Ulis, 

Tel 1.6986.3838 • Germany Darmstadt, Tel 06151.7030 • Italy Milan, Tel 2.921351 • Japan Tokyo, Tel 3.5232.1211 • Korea Seoul, 

Tel 2.3452.2452 • Mexico Mexico City, Tel 5.514.9882 • Netherlands Houten, Tel 3063.50909 • Russian Federation Moscow, 

Tel 095.290.7905 • Spain Madrid, Tel 91.472.7612 • Sweden Solna, Tel 8.445.16.20 • Switzerland Basel, Tel 295.8000 • Taiwan 

Taipei, Tel 2.705.3300 • United Kingdom Walton-on-Thames, Tel 01932.898.000 • United States California, Tel 800.356.4437 

• Other sales offices and dealers throughout the world 

MAG-8618/735 varian@ 
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40 VfARS IN SHOW BUS(NfSS 
5th (and final) episode 

1983 24th ENC. A Barbr at the carnival side lhow 
_,... ... ------ -----------·----~ 

-----------1 

Man. lookat that ZQ 
coheRIICeiO-
That'sthe HOHAHAf 

1992 - . e find out how the ff2 Is ananzed in J. P. 
~lman's complex ol ffl and a bls(Ruthenium 

n 

€• shleways!J 

(received 8/19/99) 

1987 - Joe and Abel do thlnas to the fld 

I \J 
~~ multiD d by 
e--t 1lves a spectrum 
shifted by exactly &u 

Dividlnv the fid by 
cos jt/2 collap•s 
the doublet to a 
sln21et 

1991 - W"ath IGC we demonstrate a 20.4 Tesla field. 

U.WUNCE l..lVUMO.U THAR SHE 
JUTIOR.U. LU BLOWS! 
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40 YEARS IN SHOW BUSINESS 

1999 The 40th E NC - Aksel sings his farewell 
song,celebrating 40 yean in NMR 

There's NO business 
Uke OUR business 
Uke no business 
I know-

Sincerely., 
Aksel A. Bothner-By 
ab6d@anctrew.cmu.edu 



SCIENTIFIC & MEDICAL PRODUCTS 

Model 3205 - 6 MHz to 220 MHz, 300 W, NMR A111plifie,. Model 3445 - 10 MHz to 130 MHz, 2. 0 kW, MRI Amplifie,. 

200 MHz to 500 MHz, 50 w; NMR Module 

Model 4T70 - 25 MHz to 175 MHz, 
7. 0 kW, MRI Amplifier 

6 MHz to 220 MHz, 300 W, NMR Module 

MIT's scientific products are used extensively in Nuclear J\lagnetic Resonance (NJ\IR) systems. 

These amplifiers cover the frequency ranges of 6 J\IHz to 950 J\IHz, with power levels as high as 

2.0 kW peak power at 10% duty cycle. 

MIT's medical products are employed in J\lagnetic Resonance Imaging (J\IRI) systems. These 

amplifiers cover the frequency ranges of 10 J\IHz to 200 J\IHz with power levels as high as 

12.0 kW peak power at 10% duty cycle. 

All amplifiers have dual mode capability and can be operated in either a pulsed or CW mode. 

Scientific and J\ledical customers include both OEJ\I system manufacturers and end users. 
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(foMPANY 

AMT designs, develops and ma11ufact11res custom radio frequency (RF) and 
microUJave poUJe1' amplifiers /01· tlze UJireless, scientific/ medical and applicatio11 
specific industries. Tlze compa11y ltas bee11 i11 business si11ce 1984 mul currently 
lzas ove1' 60 employees, i11cludi11g 20 experienced e11gi11ee1"s. 

AMT ltas a UJot·ldwide rep11tatio11 as a leading supplier of high powe1·, solid 
state powe1' amplifie1'p1'oducts tlzat opemte at ft·equencies betwee11 1 MHz and 
3 GHz a11d p,.ovide RF poUJe1' ft·om seveml watts to several kiloUJatts. Its products 
a,·e noted jo1' tlzeir exceptional pe,f on11ance, /zig/zest quality and supe1'i01' 
,·eliability. 

11,e company's p1'oducts are sold to m1me1·ous majo1' c01poratio11s, 
unive1'sities a,ul resea,·clt ce11te1"s tltrougltout lite world. 

[f"ACILITIES 

AMT is located in A11alzeim, Califo1"11ia a11d occupies a 25,000 square foot 
facility allocated to engineering, manufact11ring, quality assurance, 
ma1"keting/sales, a,lministratio11 a11d fi11ance. 

Engi11ee1'ing a1·eas i11clude an R & D /abomt01-y, a tool a11d die sltop, 
mechanical design a,ul dmfting a1·eas, an environmental testing labo1"at01-y and 
docm11ent control. 11,e R & D /abomto,y is eq11ippe,l with all of the latest design 
a11d testi11g equipme11t including intermodulation disto,·tion si11111lators, network 
a11alyze1's, spect1·um a11alyze1's, sig11al ge11e1"at01·s, noise figm·e mete1·s a11d 
infrared (IR) scanne1's. 11,e envi1·onme11tal testing labom/01-y inclrules eq11ipment 
to simulate shock, vib1·ation a11d then11al envir01111ie11ts. 

Man11Jact11ring a,·eas i11clude a controlled access stock room, a 10,000 square 
foot assembly a,·ea a11d a p1'0ducti011 test a,·ea employing automatic testing. Also 
incltuletl is an environmental /abo1·at01-y used for envir011mental st1·ess screenillg 
of pl'Otluctioll pro,lucts. 

[fR oouc1s 

AMT's p,.o,lucts va,y ill complexity ft·om sillgle modules, to mck-11101111/etl 
amplifie1's, to complete tra11smitle1' systems. 11,e 1·ack-motmted amplifie1's and 
complete tra11s111itte1' systems typically include detectio11/p1'otection ci1·cuit1-y, built• 
ill powe1' supplies,ft·ont panel mele1'illg a11d ,ligital a11d/ or analog inte,face 
controls. Botltforced air and/01· wale1' coolillg a,·e used, depe11dillg 011 tlze 
custome1''s requirements. 

AMT's p1·0,lucts Jeat111"e ltighly reliable technical solutions ,lesigned fo1' 
p1'oducibility a,ul reliability. P1·0,lucibility is enlza11ced tltrough tlze use of smface 
momit components a11d circ11it designs tltat elimi11ate tlte need Jo,. excessive 
alignment dtwillg the p1'od11clioll cycle. High reliability is accomplislted tltro11glt 
the implementatioll of conservative tltermal a11d RF circ11it desig11 a11d 
sophisticated self-p1·otectio11 scltemes. Reliability is ft1rthe1· enha11ced d11rillg tlte 
desig11 pltase by employing detailed e11vi1·ollme11tal testing. 

111esefact01·s, along witlt co111p11te1' d1'iven automatic testi11g a11d 
ellvironmental stress screening of tlte fi11al p1'oduct, e11s11re tit at lite pe,f01·111a11ce, 
quality and reliability meet AMT's exactillg sta,zda,•ds. 

An Employee Owned Company 

2 5 70 East Cerritos Avenue, Anaheim, CA 92806 • • Tel: (714) 456-0777 • • CallJerry Toll Free: (888) 545-4AMT ••Fax: (714) 456-0778 



Joseph B. Lambert 
Clare Hamilton Hall Professor of Chemistry 

Dr. Bernard L. Shapiro 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

NORTHWESTERN UNIVERSITY 

August 16, 1999 
(received 8/19/99) 
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Department of Chemistry 
2145 Sheridan Road 

Evanston, Illinois 60208-3113 
Telephone (847) 491-5437 
Internet jlambert@nwu.edu 
Facsimile (847) 491-7713 

http://www.chem.nwu.edu/-lambert/ 

We are continuing our work in organosilicon chemistry, and the ratio of silicon to carbon 
seems to be increasing. We recently synthesized the largest dendritic polysilane (1, see Organo-

1 MeSi[SiMe2-Si(SiMe3)2-SiMe2-SiMe2-Si(SiMe3)3]3 

metallics, 17, 4904 (1998)) and proved its structure by X-ray crystallography. Polysilanes offer useful 
properties as materials, including conductivity and photolithography. Molecule 1 has 13 silicon atoms 
in the longest polysilane chain. Assignment of the 29Si resonances of the eight distinct silicon atoms, 
however, is difficult. By comparison with other systems, ranges can be set for the four types of sili­
con: Me3Si (8 ca. -9), Me2Si (8 ca. -26), MeSi (8 ca. -66), and Si (8 ca. -120) (all other connections 
are to Si). The only definite assignment that can be made is for the unique MeSi resonance, 8 -66.1. 
This atom in fact serves as the core of the dendrimer. 

In order to complete all the assignments, we have used the 29Si-29Si 2D INADEQUATE 
method (J. Organomet. Chem., 554, 113 (1998)). The complete. spectrum is shown on the next page. 
The INADEQUATE walk begins with the unique MeSi atom, labeled Sil in the structure on the spec­
trum. The indicated series of horizontal and vertical lines then leads to an unambiguous assignment 
for each of the other peaks, as shown for the resonances in the 1D spectrum across the top. This 2D 
experiment is the structural method of choice for complex polysilanes. The 1D INADEQUATE 
experiment is not so useful, because of the close similarity of many of the 29Si-29Si coupling 
constants. 

Sincerely, 

Hongwei Wu 

Title: 2D INADEQUATE of Complex Polysilanes 

WEINBERG COLLEGE OF ARTS AND SCIENCES 
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Life Science System~ 
Process Control 

\XI 
BRUKER 
c_;x_j 

Analytical Instruments 

System Solutions and Precision Instruments from Bruker: 

Bruker NMR/EPR Bruker AXS Bruker Optics Bruker Daltonics 
NMR Single Crystal Diffraction (SCD) FT-IR MALDI-TOF & ESI-TOF 
MRI X-Ray Diffraction (XRD) FT-Raman FTMS 
Process Control NMR X-Ray Fluorescence (XRF) FT-NIR Quality Control Ion Trap LC/MS/MS 
EPR FT-NIR Life Sciences Systems Proteomics & Genomics Systems 

.................... Innovation for customers ............................ ......................... ............................. ........... .......... ............... .. .... ........................ .. .. 
delivered with Integrity www.bruker.com 



Bruker Worldwide 
Bruker is a global group of companies designing, manufacturing and 
distributing systems for the Life Science, Process Control and 
Analytical Chemistry markets with production sites in Europe and 
North America. A network of applications, sales and service offices 
around the world assures extensive high level customer support. 

Our People 
are our strength. Through them, Bruker continues to grow and prosper 
as a leading force in the scientific community. Our scientists, engineers, 
production staff, and sales team maintain close communication with 
customers, learning the latest requirements for cutting edge experi­
ments, and incorporating that information into our next generation 
products. We actively support the exchange of information between 
our staff and the scientific community through participation in 
conferences, seminars, symposia, and exhibitions. 

Our Solutions 
are thorough and complete, concentrating on meeting your analytical 
requirements. The versatility of Bruker systems and accessories 
embrace a full range of applications. We offer sophisticated automation 
products adding high throughput capabilities for industrial applications 
as well as specialty instruments for unique experiments. Every year 
brings greater innovations, enhancing the productivity of the labs we 
serve. Software tools are highly integrated into every product allowing 
true ease-of-use for both routine as well as research environments. 

Our Support 
is extensive. The Bruker organization has a well-earned reputation of 
responsiveness to customers' demands for excellence in every area. 
Our worldwide organization features offices for sales, application and 
engineering support in every major area of the world. Whether you 
need information on new products and accessories, enhancements of 
existing products, or routine service and support, your local Bruker 
office is just a quick phone call away. 

Innovation For Customers 
Delivered With Integrity 

LIFE SCIENCE SYSTEMS 

\XI 
BRUKER 
LXJ 

PROCESS CONTROL 

BRUKER INSTRUMENTS, INC. 
44 Manning Road 

Billerica, MA. 01821-3991 

Phone: (1) 978 667-9580 

Fax : ( 1) 978 667-0985 

http ://www.bruker.com 

http://www.bruker.de 

ANALYTICAL INSTRUMENTS 



BIOLOGICAL 
N MR CENTRE 

DIRECTOR 

Professor G C K ROBEITTS 
OJ 16 252 5533 

(Direct line) 

FACSIMILE 

0116 252 3013 

Dr LY LIAN 

0116 252 3055 
(Direct line) 

0116 252 2522 
(Switchboard) 
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UNIVERSITY OF LEICESTER 
P O BOX 138 · MEDICAL SCIENCES BUILDING 
UNIVERSI1Y ROAD · LEICESTER LEI 9HN 

(received 8/13i99) 
5lh August 1999 

Dr. B.L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, California 94303 

Dear Dr. Shapiro, 
Mapping the Dynamics with TEMPO 

Rae is a small GTPase regulating the NADPH oxidase act1v1ty in 
phagocytes by switching between inactive GDP and active OTP-bound form. 
Guanine nucleotide exchange inhibitor Rho-GDI binds to the inactive form of 
Rae and controls its partitioning between cytosol and membrane. The spatial 
structure of GDI is known and it consist of two domains, the folded C-terminal 
and a flexible N-terrninal domain. The flexible domain is essential for binding 
Rae. Our results demonstrate the presence of small population of helical 
conformation in this unstructured region (manuscript in preparation). 

To investigate further the residual structure of N-terrninal domain, we 
used a paramagnetic relaxation reagent, 4-hydroxy-2,2,6,6-
tetramethylpiperidinyl-1-oxy (HyTEMPO) to probe the surface exposure of 
amide protons. Longitudinal relaxation rates of amide protons were measured at 
different concentrations of HyTEMPO using inversion-recovery version of 2D 
1H-1sN-TROSY experiment for !SN-labelled rho-GDI2. For all residues of N­
terrninal domain paramagnetic contributions of longitudinal relaxation rate Rip 
had linear dependence upon concentration of HyTEMPO (in the range up to 4 
rnM). The slopes of these dependencies measured for each residue, RTEMPO, 
reflect the relative accessibility of residue to solvent (Fig. I). Such analysis 
clearly revealed that two regions at N-terrninal flexible domain - residues 12-22 
and 34-47 - are less accessible to solvent. Regions 25-32 and 54-56 are more 
exposed to solvent; the last region is a protease cleavage site. 

The method ·described here can be applied to study surface exposure of 
different parts of unfolded or partially folded proteins and complement currently 
widely used molecular dynamics techniques (i.e., measurement of relaxation 
parameters T1, T2 and NOE) using the same !SN-labelled protein samples. 
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Please credit this contribution to Gordon Roberts's subscription. 

Sincerely, 

/ 
f 

A.Golovanov, I.Barsukov, L.-y. Lian, G.C.K. Roberts 

· POSTDOCTORAL POSITION 

A NSF-funded position is open starting this fall to study protein dynamics b'y NMR 

relaxation and computation. Available equipment includes two new fully equipped 600 

and 400 MHz spectrometers and DEC-alpha and SUN Spare-Ultra workstation clusters. 

Applicants should have experience in either NMR of labeled proteins or molecular 

dynamics computer simulations or quantum-chemical calculations of NMR parameters. 

Send c.v. and names of three references to Prof. Rafael Bruschweiler, Gustaf H . . Carlson 

Chair, Department of Chemistry and Biochemistry, Clark University, Worces'ter, MA 
I 

01610 (Clark University is about 1 hour from Boston by car). 
1 

E-mail: 

bruschweiler@nrnr.clarku.edu 



D-Glucose-13C6 
from the Premier Producer of lsotopically Labelled Glucose 

ISOTEC has been the world's leading 
producer of D-Glucose-13C6 since 1990. 
We are maintaining our leadership 
with an expansion in progress that will 
double glucose production capacity. 

THE ISOTEC ADVANTAGE 
As the world's leading commercial pro­
ducer of Carbon-13, we can and do 
provide our own starting material for 
the production of glucose. 

Our ability to separate and enrich more 
than 30 stable isotopes, including 
Carbon-13, Nitrogen-15, and Oxygen-18 
& -17, gives us a distinct advantage. 
We can be the one source for all of your 
stable isotope products, such as 15N­
Ammonium salts. With the entire pro­
duction process under our control, you 
can count on consistent, high quality 
products that are always available. 

QUALITY CONTROL 
Isotec uses controls throughout the pro­
duction process and rigorously tests 
the final product to minimize variation 
and assure superior quality. All of our 
D-Glucose-13C6 meets a minimum of 
99% chemical purity & isotopic enrich­
ment, the highest in the industry. Why 
take a risk on lower grade products? 

Specifications 

Product No.: 
Chemical Purity: 
Isotopic Enrichment: 
Water Content: 

83-300-02-0 
min. 99 % 
min. 99 atom % 
<0.50% 

JI I I I I • I I II~ I I I I j I I ~~ I I I I j I I I ~.~ I I I I j i I i I~ I I I I j I I I ~O~ I I I i j I I J I I I I j I i I 'J I I I I j I i I I 
4
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50 MHz 13C NMR spectrum of D-Glucose-13C6 

Call our Sales Office at 1-800-448-9760 for information, technical assistance, price 

quotations, to place an order, or to request a copy of our FREE catalog. 

ISDTEC/Nr:. 
A matheson·, USA Company 

3858 Benner Road • Miamisburg, OH 45342 • isosales@isotec.com • www.isotec.com • Fax (937) 859-4878 

MAY 1997 • F-007-0597 



Growth Medium 

ISOGRO ™ Powder 
ISOGRO™ Powder is prepared from algal cells which are grown under appropriate isotope feed conditions. The suitability 
ISOGRO™ as a culture medium hos been demonstrated in our labs by growing E. Coli strain W3110, ATCC 27325, in 
comparison with ATCC LB broth under identical conditions, with no significant differences in the two curves . Typical results 
ore reported in the graph on the bock of this Ayer. We recommend that customers try a small quantity of ISOGRO™ to 
determine its suitability for their specific applications. Users should determine the ideal composition required for their par­
ticular organisms and add the growth factors and/or adjust conditions individually. lsotec sells ISOGRO™ in powder form 
rather than liquid because we believe there is less chance of bacterial contamination during handling, and because it 
gives our customers maximum control over salt and other nutrient concentrations. 

1 Catalog No. Compound Atom% Typical Batch Analysis of 
80-619-00-0 ISOGRO™ Powder ISOGRO™ Powder 

Growth Medium 
(unlabelled) Isotopic Enrichment: 99 atom% 13c 

83-610-16-2 ISOGRO™-1 3C Powder and/or 99 atom% 15N 

Growth Medium Total Carbon: ~28% 

85-61 0-03-8 ISOGRO™-1 5N Powder 99 Total Nitrogen: ~9% 

Growth Medium Salts: ~30% 

81-610-02-4 ISOGRO™-13C, 15N Powder 99 13c Water: ~3% 

Growth Medium 99 15N Glucose: ~ 1-3% 

Typical Procedure for Growing E. coli Using ISOGRO™ Powder 

To prepare 100ml ISOGRO™ medium, we suggest the following: 

1 . Dissolve 1 .0g of ISOGRO™ powder in about 90ml of Millipored water. 

2. Make stock solutions of the following salts and use the quantities indicated in the medium preparation: 

Salt Cone. of Stock Soln. Qty./ l 00ml medium 

K2HPO4 1 00g/L 1.8ml 

KH2PO4 50g/L 2.8ml 

MgSO4 50g/L 2.0ml 

CaCl2•H2O 37g/L 30pl 

3. Adjust pH to 7.0 with NaOH and bring solution up to 100ml with Millipored water. 

4. Poss the solution through a 0.221,lM filter and transfer the filtrate to an autoclaved shaker flask (for example: 
50ml medium in a 500ml flask) . 

5. The culture is inoculated with a loop of E. coli which has been maintained on a nutrient agar slant. 

6. Shake the culture flask in a 37°C water bath. 

7 . The absorbance of the culture is measured at 600nM with a 1 :3 dilution into water. 

t. -+ ...... · . 

ISOTEC INC. • 3858 Benner Road • Miamisburg, OH 45342 • (937) 859-1808 • Sales (800) 448-9760 

FEBRUARY 1997 

,.. 
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HERCHEL SMITH LABORATORY FOR MEDICINAL CHEMISTRY 
University of Cambridge School of Clinical Medicine 

Professor L D Hall, PhD, MA, FRS(Can) 

University Forvie Site 
Robinson Way 
CAMBRIDGE, CB2 2PZ, UK 

Dr B L Shapiro 
The NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303-3410 
USA 

Dear Barry 

The Herchel Smith Laboratory for Medicinal Chemistry 

Tel: +44 (0) 1223 336805/336807 
Fax: +44 (0)1223 336748 

Email: ldhl l@hslmc.cam.ac.uk 
www .hslmc.cam.ac.uk 

10th August 1999 
(:received 8/16/99) 

This contribution is largely intended to draw the attention of your readers to the range of research 
currently in progress in my Department and the possibility that some readers may be able to 
participate. I shall not attempt to give the basic facts since those are available directly on our web site. 
However, we currently have 5 MRI scanners in the HSLMC: one based on a 100cm bore 2 Tesla 
magnet; three on 31cm horizontal bore 2 Tesla magnets and one on a 8.9cm vertical bore 7 Tesla 
magnet. · All scanners are driven by Bruker consoles based on MSL electronics and connected to a 
large network of Pentium computers running either LINUX or WINDOWS NT. All the gradient and 
radiofrequency coils are home built. 

All three major research programmes are sponsored by industrial contracts. 

1. Clinical Research 
We have developed a range of MRI protocols which enable us to measure accurately the dimensions of 
different organs, and to quantitate the MRI parameters of their water and/or fat content. We are 
particularly interested in articular joints, brain and heart. For the former we now have "virtual 
arthroscopy", and also "virtual punch biopsy" of localised volumes. 

2. Fluid Flow 
MRI is an extremely powerful method for measuring in three dimensions the entire flow velocity field 
of opaque fluids in opaque vessels. We use this potential in a variety of ways including measurement 
of the rheology of complex fluids, and studies related to process engineering, such as filtration or 
temperature mapping. 

3. Food 
It is well know that NMR spectroscopy can be used to study the composition of many foodstuffs. Our 
interest is to extend that approach to study "real" foods which are spatially heterogeneous, and the 
effects of processing on their texture. Often we combine our interests in "food" with those in 
"processing"; for example, we have recently used MRI to map in three dimensions microwave heating. 

Cont/ ... 
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Although the choice of these topics may appear to be strange for a "medicinal chemical laboratory" 
their selection is partly motivated by the fact that the income that they produce supports a great deal of 
our "medical" work. Furthermore much of the methodology developed for those industrial areas has 
been directly applied to our medical research. 

I am currently well advanced in restructuring my entire group and hope to have a substantial number of 
new opportunities for PhD students and postdoctoral fellows. Their background training is far less 
important than their enthusiasm for research. 

In any event, I look forward to providing you in the near future some examples of the results which 
continue to encourage me to push ahead with our studies in this area. 

Yours, 

Laurie 



• Ideal for medium field 
strength spectrometers 

• Each tube individually 
checked 

• Great Spectra resolution 

• Negligible Sidebands 



WHY PUT UP WITH POOR QUALITY SP T 
OR POSSIBLE DAMAGE TO YOUR PR 
USING ANOTHER BRAND OF TUB 
Now, thanks to Wilmad, you 
will be able to purchase a 
precision NMR tube that is 
machined to exact tolerances, 
and is comparable to much 
more costly tubes. 

Only Wilmad can offer you such 
excellent quality and reliability at 
such an affordable price. 

No other brand comes close. 

We encourage you to do your own 
comparison by trying them out. 

WILMAD NMR TUBES OFFER■a. 

ct Precision machined and 
polished on the inside and 
outside of the tube. 

•• Camber and Concentricity are 
51 µM or 0.0020" maximum. 

Catalog No. Tube Length Conc;:entricity 

506-IM-7 7" 0.0020" 

506-IM-8 8" 0.0020" 
- -

• Handcrafted from high quality 
Pyrex® glass1• 

• Ideal for medium field 
strength spectrometers. 

-

Camber Tube O.D. Price 1-99 Price 100+ 

0.0020" 5 mm $3.85 $3.45 

0.0020" 5mm 4.05 3.65 

1 Or equivalent type of glass. Pyrex" is a registered trademark of Corning, Corning NY 

ORDER NOW: l-
! I ID LABGLASS™ 

PO Box 688 • Buena, NJ 0831 O 
an SP industries Company 

For further information ... 
Ph: 609-697-3000 • Fax: 609-697-0536 VISIT OUR WEBSITE 
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NMR TECHNOLOGIES: 
Development and Applications for Drug Discovery 

November 4-5, 1999 • Sheraton Inner Harbor Hotel • Baltimore, Maryland 

Major advances In NMR technologies continue to enable 

dynamic, molecular structure (SAR) studies leading to a 

greater understanding of some of the mechanisms of 

various diseases as well as targeted therapeutic drug design 

and discovery programs. New biomedical and materials 

sciences are fueling the development of high-field NMR 

spectroscopy as a more accessible tool for researchers. 

Researchers are continuing to develop new ways to share 

their NMR resources more efficiently and creatively, primarily 

over the Internet. Driving the Interest In faster access to SAR 

analyses Is genome research. Major emphasis will be placed 

on the application of NMR to drug discovery processes this 

year, including case studies and other examples from large 

pharmaceutical and blotech organizations. 

SESSION TOPICS INCLUDE: 

ADVANCES IN NMR TECHNOLOGIES AND 
METHODOLOGIES 

Flow NMR Spectroscopy 

Cryoprobes for NMR 

Caplllary-Based Mlcrollter-Volume NMR 

Solid-State NMR Approaches to the Study of Blomolecular 

Self-Assemblies 

Autoscreen: Automated Processing and Analysis of 

Receptor/Ligand Binding NMR Data 

Automated Analysis of Protein NMR Spectra 

ASTER: Fast and Accurate NMR Structure Determination 

High-Efficiency NOE Assignments and Structure 

Calculations 

NMR FOR DRUG DISCOVERY 
NMR Pattern Recognition of Bloflulds 
Structure-Based Drug Design 
Structures, Interactions, and Dynamics of Protein-Ligand 

Complexes ofTherapeutlc Interest 
PFG-NMR Detection of Anticancer Drugs Bound to Okazaki 

Fragments 
Interaction of Cyclic Peptides with HIV-1 TAR RNA 

SAR byNMR 
Novel Applications of NMR SHAPES Screening In Drug 

Discovery 
Application of NMR In High-Throughput Pharmaceutical 

Research and Development 
Development of Affinity NMR 
Alignment of Small Molecule Fragments That Interact with 

Protein Targets 

Yes\ Register me for NMR Technologies: Development and Applications for Drug Discovery ~ 

Commercial 

Advance Registration (by September 24, 1999) 0 $895 

On-site or Late Registration D $995 

Academic, Government. 
Hospital-Affiliated 

0 $44S 
D $470 

D I cannot attend but would like to purchase a copy of the documentation binder for $195 (plus shipping). 

1 D Please send information on exhibiting and opportunities to present workshops. 

D I am interested in presenting a poster at NMR Technologies: Development and Applications for Drug Discovery 
and will submit an abstract by October 1, 1999. 

Titl~-----------------------------------------

0 Mr. 0 Ms. 0 Mrs. 0 Dr. 0 Prof. 

First Name 

1 Title 

Com an 

Address 

City/State/Postal Code 

Tele hone 

E-Mail 

Last Name 

Div De t 

Country 

Fax 

D Enclosed is a check or money order payable to Cambridge Healthtech Institute, drawn on a U.S. bank. in U.S. currency. 

D Invoice me, but reserve my space with credit card information listed below. 

Invoices unpaid one week prior to conference will be billed to credit card at full registration rate. 
Invoices must be paid In full and checks received by the deadline date to retain registration discount. 
If you plan to register on site, please check with CHI beforehand for space availability. 

D Please charge: D AMEX (15 digits) D Visa (13-16 digits) D MasterCard (16 digits) D Diners Club (14 digits) 

Card# Ex . Date 

Cardholder 

Si nature 

Cardholder's Address (if different from above) 

City/State/Postal Code Country 

■ FAX or MAIL your registration to: 

■■ Cambridge Healthtech Institute, 1037 Chestnut Street, Newton Upper Falls, MA 02464 

tiIDD T:617-630-1300 or toll free ln the U.S.888-999·6288 • F:617-630-1325 

www.healthtech.com 

HOW DID YOU FIRST HEAR ABOUT 
THIS MEETING? 

0 Brochure 
0 Colleague 
0 Ad 

(publication name) 

0 CHI Web Site 
0 Other ____________ _ 

Please send Information on related CHI programs: 
0 Protein Structure (PST) 
0 Molecular Diversity (MLD) 
0 Phage Display (PGD) 
0 Mass Spectrometry (MSP) 

Register 3-4th Is Free 
Individuals must register for the same conforence 
or confertnct combination and submit completed 
registration forms together for discount to apply. 
Call for details on groups of S or more. (Applicable 
to paid registrations only.) 

Additional Registration Details 
Each registration Includes all conference sessions, 
posters and txhlblts, on• luncheon and reception, 
continental brHkfasts, all refreshment breaks, and a 1 
copy of the document binder. 

H•ndlcapptd Equal Accen: In accordance with the 
ADA. Cambridge Healthtech Institute Is pleased to 
arrange special accommodations for attendees 
with special needs. All requests for such assistance 
must~ submitted In writing to CHI at least 30 days 
prior to the start of the meeting. 

Substitution/Cancellation Policy 
In the event that you need to cancel a registration, 
you may: 

• Transfer your registration to a colleague within 
your organlutlon 

• Credit your registration to another Cambridge 
Healthtech lnstlMe program 

• Request a refund minus a S7S processing fee 

• Request a refund minus the cost (S19S) of 
ordering ai copy of the document binder 

NOTE: Cancellations will only be accepted up to 
one week prl°". to the conference. 

Progr•m and spe•kers are subject to change. 
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B Ki Shaffer 

If you haven't processecf your su6scription invoice, pfease clo so at your earfiest conv~~ience. 
If you /i,ave fost the invoice, pfease ca[[ us at 650-493-59:1 (aft~r.8:00am <Pacific . 

(J)ay[ight f'Jime, s. v.p.) ancl we'[[ sencl a cfup[uate 6i[[ing. 

CBLS ancl LWS. 
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Address all Newsletter 
correspondence to: 

Dr. B. L. Shapiro 
The NMR Newsletter 
966 Elsinore Court 

Palo Alto, CA 94303. 

650-493-5971* - Please call 
only between 8:00 am and 

10:00 pm, Paci:[i.c Coast time. 

Deadline Dates 

No. 493 (Oct.) 24 Sept. 1999 

No. 494 (Nov.) 22 Oct. 1999 

No. 495 (Dec.) 26 Nov. 1999 

No. 496 (Jan.) 24 Dec. 1999 

No. 497 (Feb.) 21 Jan. 2000 

* Fax: 650-493-1348, at any hour. Do not use fax for technical contributions to the 
Newsletter, for the received fax quality is very inadequate. 

* E-mail: shapiro@nmmewsletter.com 

Mailing Label Adornment: Is Your Dot Red? 

If the mailing label on your envelope is adorned with a large red dot: this decoration 
means that you will not be mailed any more issues until a technical contribution has 

been received. 

Forthcoming NMR Meetings, continued from page 1: 

XIX International Conference on Mag. Res. in Biological Systems, Florence, Italy, August 20-25, 2000. 
Contact: Profs. Ivana Bentini or Lucia Banci, Chem. Dept., Univ. of Florence, Via G. Capponi 7, 1-50121, 
Florence, Italy; Phone: +39-055-2757600; Email: icmrbs@lrm.fi.cnr.it; Fax: +39-055-2757555; 
http:/ /www.lrm.fi.cnr.it/ /icmrbs.html. 

Royal Society of Chemistry: 15th International Meeting on NMR Spectroscpy. Durham, England, week of 
July 8-13, 2001; Contact: Mrs. Paula Whelan, The Royal Society of Chemistry, Burlington House, London 
WlV OBN, England; +44 0171 440 3316; Email: conferences@rsc.org\ 

Additional listings of meetings, etc., are invited. 



JEOL Can Give You the Data: 
You Need From Your 
Desktop PC or MAC 

The Eclipse+ NMR Spectrometer can be operated anywhere there is a 

computer on the local network. The Single Window Automation 
pictured above can be used with a single mouse click to select the sample 

from the auto-sample changer, gradient shim on any probe, run the selected 

experiment, and plot the data on any network postscript printer._ Need more 

data, click another button and the Eclipse+ is off to do your work - and you 

have not left your office. Contact us at nmr@jeol.com or visit or web site at 

www.jeol.com. 

JEOL USA, Inc., 11 Dearborn Road, Peabody, MA 01960 
Tel: 978-535-5900 Fax: 978-536-2205 
email: nmr@jeol.com www.jeol.com dEDL 


