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lf,yo_u•.v~ purchased an NMR spectrometer recently, you know that buying 
the right instrument for your research can create quite 'a dilemma. Isn't it 
nice to know that choosing the source of supplies for your NMR is so 
simple? 

WILMAD GLASS £0., IN C. 
~z~~E~~.!. ~~g~~~~,~~f~~:~~~~~~~~~;~~d~c~~PISTS 

we're INNOVATIVE* we're CURRENT 

NEWI NEWI 
To get a 14% gain in field strength and sensitivity, you'd 
have to add at least $15,000 to the purchase price of an 
NMR Spectrometer. But a simple tool recently added to 
WILMAD's arsenal of NMR problem-solving-weapons can 
provide just this kind of dramatic boost in performance at 
petty-cash prices. 

Charts for the latest generation of NMR Spectrometers are 
now provided by WILMAD including : 

WILMAD's Ultra-thin-walled 5mm NMR Sample Tubes pro­
v ide the fine structure of the very best tubes that can be 
manufactured today as well as the strength to survive the 
test of the automatic sample changers now gaining popu­
larity in the world's lead ing laboratories. These tubes have 
provided unparalleled results in demanding experiments at 
fields as high as 11 . 75T. WILMAD provides these and 
Ultra-thin-walled 10mm NMR Tubes in lengths up to 9". 

Specifications 537-PPT 540-PPT 545-PPT 
I I 

O.D. 5.0mm 

I.D. 4.5mm 

Camber .001 11 .000511 .00025" 

• Concentricity .002" .001" .0005" 

Instrument WILMAD Chart Number 

XL-200, 300, 400 WCV-XL-200 
Flatbed Recorder 

Zeta-8 Plotter for WGN-200755 
ADVANCE Updates and WGN-200902 
QE-300. 

Zeta 100 on NT Series FC-60M (Blue Grid) 

GX Series WJC-14026 

FX Series I WJC-FX-3-BL 
WJC-FX-4-BL 

Watanabe Plotter on WCB-PL-501 
AM Series WCB-PL-505 

NR-80 WCl-8634878 

WP-100, 200, 270 S/Y WCl-8634879 
WCl-8634880 

WM and CXP Series WCB-WM-1' 

•concentricity T.I.R. *Like WCB-WH-90 but no calibrations. 

we're COMPREHENSIVE 
"Just about everything for NMR, except the spectrometer." 

I 

Deuterated solvents-20 different chemicals in varying iso­
topic purities. 

Coaxial Cells-3 types for your special research require-

Shift Reagents-more than 20, some chiral for stereochem­
ical studies. 

Standard Samples-the greatest variety available from any 
source for 10 different Nuclei . 

Sample Tubes-Widest range of sizes shipped from stock. 

Special Sample Cells and Tubes: 
-Pressure Valve NMR Tubes. 
-Screw-Cap NMR Tubes. 
-Spherical Micro Inserts. 
-Elongated Cylindrical Micro Inserts. 

ments. 

pH Electrode-for 5mm NMR Sample Tubes. 

Quartz Sample Tubes-for EPR and NMR Studies. 

Custom-made NMR Glassware-Unusual construction needs 
routinely filled , flexible designs. 

Call or write about details. Ask to have your name placed on 
the WILMAD mailing list to be kept informed of the latest ad­
vances in NMR. 

and coming soon .. . "NMR.J>y WILMAD" a new NMR Catalog No. 851 

WILMAD GLASS C OMPANY, INC. 
Rt. 40 & Oak Road, Buena, New Jersey 08310, U.S.A. 

Phone: (609) 697-3000 • TWX 510-687-8911 
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1985 Eastern Analytical Symposium - November 19-22, 1985; Penta Hotel, ~ew York; see Newsletter No. 321, pp. 17-18, 
and No. 324, pp. 46-47. 

British Radiofreguency Spectroscopy Group - April 9-11, 1986; Oxford University, Oxford OXl 3QR England; see News­
letter No. 323, p. 23. 

27th ENC - April 13-17, 1986; Baltimore Hilton; Chairman: R.G. Bryant, ·Department of Radiology, University of 
Rochester Medical Center, 601 -Elmwood Avenue, Rochester, NY 14642, 716-275-5541; see Newsletter No. 323, p. 31. 

U.S.-Latin American Worksho on Recent Develo ments in Or anic and Bioorganic NMR - July 7-11, 1986; Campinas, 
raz1 ; see ews- etter o. , p. 9. 

1986 Eastern Analytical Symposium - October 6-10, 1986; Hilton Hotel, New York; see page 27. 

Suggestions for other types of articles, news items, etc., to appear in the Newsletter would be 
welcomed. Please make your wishes known. 

All Newsletter Correspondence 
Should be Addressed to: 

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

College Station, Texas 77843 U.S . A. 

DEADLINE DATES 

No. 327 (December) --- 22 November 1985 

No. 328 (January) ---- 27 December 1985 
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Telephone (0223) 66499 DEPARTMENT OF PHYSICAL CHEMISTRY 
UNIVERSITY. OF CAMBRIDGE 

LENSFIELD ROAD 
CAMBRIDGE 

CB21EP 

Professor B.L.Shapiro 
Editor, TAMU NMR Newsletter 
Texas A & M University 
College Station, Texas 77843-3255 
U.S.A. 

DSS for H.-H. Match for 2951 NMR 

Dear Professor Shapiro, 

26 August 1985 

In March this year we took delivery of a Bruker MSL 400 multipurpose 
s:i;ectrorneter which we shall use to continue our multinuclear NMR studies of 
solids. The instrument is not yet fully o:i;erational. 

Co t ' ' . t . 29s' 1 · d l . h n mu1ng our in erests m 1 so 1 -state NMR we wis to use 
cross-polarisation to gain in~rrration on proton-silicon interactions. The 1 

compound originally suggested for setting the Hartmann-Hahn natch, which 
is known as Q8Ma, is difficult to prepare and therefore not readily 1 

obtained ( Isocorrurerz, an Fast German canpany which is the only source we 
are aware of quotes $350 :i;er gram). Instead we hav~ successfully used the 
sodium salt of 3-(trimethylsilyl)-1-propane sulpoonic acid (00S) ($7 per ' 
gram from Aldrich, catalogue no. 17,833-7). The spectrum of DSS consists 
of a single line at about -4. 6ppn fran TMS with a linewidth of 40Hz for the , 
pom.ered sample. The Hartnann-Hahn natch is easily established on a single 
shot using a 5s recyle time and 5ms contact time. The accompanying 
s:i;ectrurn indicates the signal to noise we can obtain from 8 scans using a 
Bruker nagic-angle-spinning double-bearing probehead. 

Yours sincerely, 

T.A.carpenter J.Klinowski J.M.Thanas 

L -

L 
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University of Alberta 
Edmonton 

Canada T6G 2H7 

Professor Bernard L. Shapiro 
Texas A & M University 
Department of Chemistry 
College Station, 1EXAS 
77843-3285 

Dear Barry: 

Departirn.' nl of Biochemistry 

474 Medical Sciences Building, Telephone (403) 

August 26, 1985 

35 Cl NMR Transport Studies 

432-5460 

3 5 We have recently been using Cl NMR to study the transport of Cl- _in 
human erythrocytes. The quadrupolar 35 Cl nucleus is an excellent candidate for 
in vitro transport studies because it has a relatively short relaxation time. 
Figure lA shows the time course of the efflux of c1- from human erythrocytes 

1 

initially containing~ 140 mM Cl- inside; but washed-free of c1- on the outside, ' 
after the addition of the counter ion H2P04- to the outside. Fifty sequential 
specta are presented, requiring 1000 scans each. 

The puzzling feature of these experiments, done at a 50% hematocrit; is 
that we do not see the signal from the intracellular ci- under the conditions of ' 
the experiment. This is because it is tab broad. lf we increase the hematocrit ! 
to 80%, add the inhibitor DIDS to block transport, add 20 mM co+2 to broaden and · 
shift the extracellular c1-, and increase the sweep width we see the spectrum 
presented in Figure 1:13. Underneath Figure 1B is the two line simulated spectrum 
(lC) with the following parameters: 

intracellular 
extracellular 

tv 

2700 Hz 
280 Hz 

% area 

8.5% 
15% 

The extracellular resonance is normaliy 10-20 Hz wide in the absence 
of paramagnetics. 

Apparently the intracellular Cl- is broadened by interaction with the 
high concentration of hemoglobin within the cell. 

Best regards, 

Fre~ Brauer 

Bri 

L 

L 

L 



3 :lc:1 NMR of Cl" Efflux: 
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ETH EIDGENbSSISCHE TECHNISCHE HOCHSCHULE 
ZORICH 

lnstitut fur Molekularbiologie und Biophysik 

HPM-Geba~de 
Durchwahl-Nr. : 
Telefonzentrale: 

Postadresse: 

01 /377 ............... . 
01/3774411 

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

Professor B. L. Shapiro 
TAMUNMR Newsletter 
Departement of Chemistry 
Texas A&M University 

. College Station, Texas 77843 

September 12, 1985 

Complete Protein Fingerprints by -DQ Spectroscopv 

Dear Barry: 

At pH values below ca. 6.0 the amide protons of a protein exchange 
sufficiently slowly with H2O to be observed with water-suppression by 
continuous selective irradiation. However, some NH-CaH-cross peaks in 2D 
correlated spectroscopy (COSY) may be "bleached out" due to saturation o.f 
caH-signals under the waterline (1), so that at any given temperature an 
incomplete "fingerprint" of the protein (2) is obtained. In contrast, these 
missing NH-CaH-connectivities do .show up in 2D double quantum spectra 
obtained with the same solvent saturation scheme as for COSY. This relies 
on the fact that double quantum coherence is excited starting both from c'xH 
and NH. In terms of product operators the evolution of initial NH­
magnetization in the course of the DQ-experiment (rr/2 - r/2 - rr - r/2 - rr/2 
- t1 - rr/2 - acquisition) may be described as follows (3): 

(rr/2)x RII(r/2)-(rr)y-HII<r/2) 
INz ------> -INy ------------------------> 2INxiaz - [INy] 

(rr/2)x (2Q)sel (rr/2)x 
------> -2INxiay -------> ------> -INxiaz 

where the indices N and a denote the protons bound to N and ca, 
respectively. The term in square brackets is eliminated by phase cycling. 
The operation (2Q)sel stands for the sel·ection of the DQ-coherence by phase 
cycling from the mixed zero- and double-quantum order represented by the _ 
operator, 2INxiay• Clearly, this pathway doe.s not depend on initially 
available caH-magnetization. A second,analogous pathway can be outlined 
starting from caH-magnetization. 

A paper has been .submitted to J. Magn. Reson. which contains an 
experimental verification of the principles 6utlined here. 

Best regards, 

Gottfried Otting Kurt WUthrich 

REFERENCES 
l. A. Kumar, G. Wagner, R. R ~' Ernst, and K. WUthrich, 

Biophys. Res. Commun. 96, 1156 (1980) 
2. G. Wagner, and K. YlUthrich, J. Mal. Biol. 

155, 347 (1982) 
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Since its fouflding iri 196G, Bruker has elelivered many 
major contributions to the fi!31d of analytical instru­
mentation . 

Here ar.e some highlights: 
_1963.: World's first commercial pulsed 
NMR spectrometer: 
19q-7: World's first tr.uly multi nuclear 
high resolution NMR ·spectr.ometer. 

. 1968: IAtroduc;tion 0f ESR 
spedrometers . . 
196,9: lntroduG:tion of Fourier transform 
tech[)iques for NMR 
1974: Entrance into FT-IR spectroscopy. 

, 1983: l;htr.ance ,into NMR Imaging (MRI) 
ar:id. in-vivo spectroscopy. 
1984: IMtroduction of fiber.optics data lin"k for bligb­
speed data transfer arid ultrf;l-fast array processors 
for FT appHcations in IR and NMR. 

With th'is history-@f dedication ~o tf-le needs of the 
· analytical scientist ,behind it , Bruker today delivers a 

' Marketed in the U.S. tiy IBrv, Inst ruments, Inc. 

complete range of instrumentatioA, stJpport, and 
services for GC/MS, HPLC*, FT-IR*, ESR*, and , of 
course, NMR. 
NMR delivers answers to complex challer.iges of 

moleculm structure determination in 
both liquids and solids. QQly complete 
understanding of the physics and 
chemistry involved, and the manufac, 
turer's total dedication to the develop­
meflt of appropriate instrumentation, 
can givf::! you the analytical equiplillent 
you need to find those aQswers. And 
Bruker delivers. 

Our P,hilosophy is that your- needs are 
to be supported at !3ver·y turn , in ever,y area. From hard­
ware to software. From appl ications support to service 
and education. Bruker delivers there, too. 

Hardware: Since our introduction of the wqrld's_first 
commercial pulsed NMR ~pectromete.r in 1963, we _ 
have Cli)ntinuously advanced th_e frontiers 0f NMR tech-

·- i •· .uker 
' . -

/ ~ 



nology. Today we offer an unequalled line of NMR 
spectrometer systems up to ·500 MHz including such 
recent advances as inavivo spectroscopy, _mini and 
whole body NMR imaging and real time processirig, 

. such as the first fiberoptics data link for high0 speed 
data transfer, and high speed array processors that 
perform F;xJ r.ier transfmmations 0f 32 kiloword data 
tables in a few hundred -n:iillisecor:1ds. . . 

Software: In addition .to providing the m0st advanced 
80ri1puter system for NMR and IR, we suppmt you witr.i 

· tJser-frientlly software packages for a wide variety of 
tasks far tileyond routine acquisitic;m and processing, 
such as two-c;limensional NMR, cbmplete system quto­
mation, reference data banks, and PASCAL compilers. 

Applic.ations Suf)port: Our w0rl'dwide appliQatio(ls 
laboratories including those in Bostor;i and Milton/ . 
Ontario have earned a reputation for being resper\sive 
to your requests, no matter how specialized or 
unusual. This commitment to support is an a,dded 
value of Bruker instrumentation. 

,,.,,.,.,,, ~ ,., •• ,,. USA: B[J,l_j<er)nstruments, Inc. , • 
·" .v " Manning Park. B11/enca. MA 01821 

Canada: Bruker Spectrospin Ltd .• 
555 Stee/es Avenue, East Milton. Ontario, L9T 1Y6 
Europe: Bruker Analytische Messtechnik GmbH, 
Silberstreifen. 0 -7512 Rheinstetten 4, West Germany 

. ' t. 
. 1 

. · t 
Semice: We knbw M0w vital imstrumentation a~; l"l­

ability is. l'hat's why we have factory-trai.r-ied ·seryice 
engineers irr strater;iic l'0cations,. as clese :t0 yotJ as · 
possible. In-the U.S. , they .are 0l~c;:ate0-irrBilleri1ca'/M~. 
Meuntain View/.;CA, Wilmingtor.1/0°(;, CMi8a@ollL anci.l · 
Houston/TX. And we· offer maintenamce corntracts in . 
addition to our bai ic full year warranty. · . ' 

Fie/a S1J1pport: !Bruker acctlvely f6sters the exchamge 
of ideas within trie ·scierntific comililil t:mit¥ -b>y sponsor.i g 
many international.assoc;;iations aqd local 0r nati0r;i~ 
meetings, arnd by participatirig· in m0st majo.r sy,r.n,pesia 
and exhibitions. . 

Arnl our ,newsletter !BRUKER P-l8PORT keE§ps yo.u 
abreast of .technol0gical de'lel©fi)ITT'erits. · 

If you have ariy GJuestions aba1i t:NMR,, GC)MS-, 
HPLG*, F-T-IR*, Gr ESR*, ge.t in tou6h with us. [)iscover 
the many Ways Bruker delivers. J · 

NMR Systems designed to solve problems. 
I 



13 September 1985 

Professor BL Shapiro · 
Department of Chemistry 
Texas~ & M Univeisity 
College Station 
Texas 77843 
US . A 

Roche Products Limited· PO Box 8 · ·welwyn Garden City : HertfordshireAL7 JAY 
Telephone Welwyn Garden 328/28 Telex 262098 ROCHEW · · 

Dear Barry 

CALIBRATION . OF A HOMONUCLEAR DECOUPLER 

325-9 

We have recently taken deliveiy of a new Bruker AM-460i and 
~ave been :testing out the homonuclear de~oupl~r in _an .effo~t 
to · get optimum paramete:i;s · for NOE experiments. ou·:r first 
expe;riment · (Fig. 1) was desicjned to tes.t the bandwidth of the 

r~-------,----,---,---~--.-----~------.,....----,---,100 

-20 716 -12 -8 -4 4 

Decoupler offset fr9~ peak centre 

Figure 1 

8 12 

(Hz) 

Saturation, % 

50 

• 

16 20 
0 

decoupler at various_ power levels, marked on Fig. 1 as 
attenuations ( in dB) of the low-power decoupler~ The .spectrum 
~onsist~d of a singl~ sharp well7digitized peak; the decoupler 
position was moved off-resonance and the height 0£ the resultant 
peak was plotted a~ a function of decoupler offiet. Four · 
scans were acquired at each ftequency. The resrilts of this 

· rather crude experiment are a little disconcerting, -for two 
reasons. Firstly, . as we have ol::>served on other spectrometers, 
the bandshape is not symmetrical, so it ·. makes . a difference' 
on which side of a peak the decoupler is placed. Secondly, 
and more significantly, the band.shape ha,s 'wings_', most .. 
n6ticeably at± 7 Hz at 43L _ and± 4.5 Hz at 36L. This has 
particular implications for low-power irradiations in crowded 

Revisurrd officr ,o Brno.-lwotrr ·Roafi •Wdwvi, Gard,n Citv H,rtfo,:d,hlrr Rrvifterrd numh,., ·1()f'J6!4 ,;,ndnn 



325-10 

spectra. To take the worst example, if you wish to saturate1 

selectively the high-field signal of~ pair of signals 6 ~z 
apart, the selectivity will in fact be about four times worse 
at 43L than at 40L. Finally the . inverse relationship of 
bandwidth to pulse length is only ap~roximate: 180° pulse 
lengths were measu~ed as 0.23s for 43L, 0.lls for 40L, and 
0.037s for 36L. 

Our second experiment (Fig. 2) is described on the Figure. 

Figure 2 

A power of 40L was used. This gives an accurate measure 
of the decoupler pulse width, and also shows that the decoup er 
has a remarkably low inhomogeneity (at least, we found it 
remarkable). 

As a result of these experiments, we use 40L for most of our · 
1D NOE experiments, and pre-irradiation times of~ 0.08s . 

Please credit this to Tony Thomas's account. 

Yours sincerely 

Dr MP Williamson 

UNION CARBIDE CORPORATION 
SPECIAL TY CHEMICALS DIVISION 

P.O. BOX 670, BOUND BROOK, N 08805 

I 
TELEPHONE, f201 j 3"'6·8000 

VARIAN XL-100/12 SPECTROMETER AVAILABLE 

Because of the imminent arrival of our new IBM AF Narrow Bore 360 
system c:1nd the limited amount of space in our NMR laboratory, our trustworthy 
Varian XL-100/12 has become surplus. Union Carbide Corporation is offering to 
donate . this spectrometer to any nonprofit organization for the cost of shippi1rg. 

The Varian XL-100/12 is equipped with low impedance magnet p~wer 
supply, V-4420 high power pulse amplifier, V-4412 probe complete with inserts, SiYkes 
cassette and Diablo hard disk. It was also in . perfect working condition be;f':'re 
shutdown. Anyone who is interested may contact · ED HSI at 201/356-8000, Extens10n 
3537. 

/ \ 

\___,, 
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THE PROCTER & GAMBLE COMPANY 

M IAMI VALLEY LA BO RATOR IE S 
P. 0 . BOX 39175 

CINCINNAT I, OHIO 45247 

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

September 19, 1985 

13c Solid-State NMR of Stratum Corneum 

Dear Professor Shapiro: 

We have been using 13c solid-state NMR to study the molecular properties of 
pig stratum corneum (s.~.), the outer layer of the epidermis. The s.c. 
consists ot a corneocyte membrane, with keratin and extended domains of lipid 
bilayer in the intracellular space, and contains 79% protein and 21% lipid by 

· weight. 

With a variety of pulse sequentes (CP with several contact times, Dipolar 
Dephasing, 13c T1 discrimination) and MASS, we can take advantage of the 
heterogeneity of this system, to observe both the protein and lipid 
components. To date, we have identified two types of lipid signals--a highly 
fluid (liquid-crystalline?) and an immobile (gel ?) type. 

We have used the frillowing experiments (see attached figure) to study different 
components of the s.c. Our observations are summarized below: 

A. CP (1 ms cont~ct time) - typical protein spectrum, sharp 
resonance at 33 ppm due to a rigid lipid [(CH2)nJ (*) 

B. CP (15 ms contact time) - attenuated protein signals, 
narrow resonances for fluid lipid [(CH2)n at 
30 ppm] p) 

C. Dipolar Dephasing (40 µsec) - protein carbonyl, 
nonprotonat~d aromatic, mobile CH2/CH3 

Please credit this letter to Fouad Ezra's subscription. 

Sincerely, 

The Procter and Gamble Company 
Research and Development Department 

$/4/{)~1' ~,Y,J>~ /J;~ 
Robert A. Kinsey Charles D. Saza~sky . Paul J. Missel 
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A 

C-13 CP-MASS 

PIG STRATUM CORNEUM 

1 MS CONTACT 

B 
15 MS CONTACT 

C 
DIPOLAR 

DEPHASING 

200.0 140 .. 0 ~. 80.,0 20.0 
FFH 

75.46 MHz 13c NMR spectra of pig stratum corneum with 
modifications of the CP pulse sequence; on a Bruker CXP-300 with 
a Doty Probe, MASS,..,4.9 kHz, using a 4.5 µsec 90° lH pulse, 
4 sec recycie, 20 Hz exponential multiplication. A) CP, 1 ms 
contact time, 500 scans. B) CP, 15 ms contact time, 3000 
scans. C) Dipolar Dephasing, 1 ms contact time, 40 µsec delay, 
500 scans. 

/ - '· 

i 
"-._,,, 



I♦ National Research Council Conseil national de recherches 
Canada Canada 

Division of Chemistry 

Ottawa·. Canada 

Division de chimie 

K1 A 0R6 

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

27 August 1985 

Antimony-Fluorine Spin Coupling 

Dear Barry, 

It has not · been possible to measure the antimony-fluorine spin 
coupling of SbF6 from the fluorine resonance spectrum of the ion due to 
rapid quadrupolar relaxation. An estimate of J 19F-1 2lsb of 1840 Hz for 
aqueous KSbF6 was found from the 121 sb spectrum (1). In the diagram 
there is the fluorine resonance spectrum of a complex of NOSbF and 
hexamethylbenzene dissolved in sulfur dioxide. Both the 19F-121sb and 
19 F-123 sb spin couplings are clearly visible. Presumably complexing of 
No+ with hexamethylbenzene gives a large cation with a diffuse positive 
charge and little interaction with the SbF6 anion (2). This gives a very 
small electric field gradient at · antimony and reduces the rate of 
quadrupole relaxation sufficiently to observe J 19 F-1 2lsb of 1.95 ± 0.002 
KHz and J 19 F-123 sb of 1.05 KHz. The ratio of J values (1.86) agrees 
closely with that of the gyromagnetic ratios (1.85·). The spectral 
pattern is characteristic of coupling to a quadrupolar nucleus with the 
outer liries narrower and more intense (3). There is a broad impurity 
peak under the low field part of the pattern. 

Yours truly, 

.!~ . 
. -~ 

s. Brownstein 

(1) E.L. Muettertr:f,s and W.D. Phillips. JAGS 81, 1084 (1959). 
(2) S. Brownstein, E. Gabe, F. Lee and L. Tan.-J. Chem. Soc. Chem. 

Commun. 1566 (1984). 
(3) D.W. Aksnes, S.M. Hutchison and K.J. Packer. Mal. Physics 14, 301 

(1968). 

Canada 
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Precision 5MM. 0.0. NMR SAMPLE TUBES 

CalatoO Comparable Price 
each 

N M R 
Number Wilmad Recommended Use Length 

Calalog MM 
1•49 50·99 Cap Color Numbers 

30·60 MHz: Sludent use and rouune analysis. 178 Sl .95 S1 .90 NE·STS A superior disposable lube. 

SAM PLE Not compatible wi th vorle• p lugs and 
203 2.05 2.00 Red coaxial Inner cells. 

NE·LS 60MHz: Routine analysls, Quality co ntrol 178 2.40 2.30 

505·PS Not compalible with vortex plugs 

TUBES Yellow and coaxial inner cells. 203 2.60 2.50 

90·100 MHz: General research, FT applications. 178 3.85 . 3.75 
NE·MS 

507- PP Compatible wilh vortex plugs and 
Green coaxial inner cells. 203 4.35 4.25 

Cornpare our Quality and 220·360 MHz: 178 6.65 6.55 
NE· HS 

Prices with the others. 528-PP gs and 203 7. 15 7.05 Blue 

You'll choose New Era for 10MMO.D. NMRSAMPLETUBES 

Utility and Savings. Price 
Comparable each Catalog Wi1mad Recommended Use Length 

I Samples upon request. Number Catalog MM 
1-24 25·49 ~O·UP Numbers I 

Call or write today. 60MHz: Routine analysis. quality control s1.s·o S7.25 ' 178 sps 
NE·l10 513·1PP Compalible with VOr10ll plugs. Not 

recommended tor use with coaxial 
203 8.25 8.00 r·•o ~,\11111//~ Inner cells. 

178 12.25 11.75 ' 

~-~ 90·100 MHz: General research, FT applications. 1 ,.oo 
NE·M10 513·SPP Compatible wllh vortex plugs and I ~ :::::::- coaxial inner cells. 203 13.00 12.50 1~.75 

13.75 
I 

NEW ERA ENTERPRISES 100 MHz and up: Research, FT applicalions. 178 14.25 '?·DO 
NE•H10 5 13·7PP Compalible with vortex plugs and I 

coaxial lnnor cells. 203 15.00 14.50 13.75 

P.O. BOX 425 VINELAND, NJ 08360 I • Note: Ftet boltoms are available el no eddilional charge. Specify when o,dellng. 

PHONE: 609-794-2005 



New Advanced Function Series FI'NMR fram IBM Instruments 

Automation makes it easy 
to use ... Standard ~extras" make 

it easier on ·the budget 

New automation features and a new 
bit-slice multiprocessor combined with 
proven electronics make this FTNMR 
extraordinarily easy to use. And many 
features usually regarded as extras 
have been made standard equipment 
... so high performance capability 
doesn't have to mean high price. 

Single-knob control 
A single knob controls magnet and 
lock functions and a digital readout 
panel displays settings. Entering com­
mands on the alphanumeric keyboard 
is simple and quick. Key functions 
such as shim, lock and receiver gain 
are automated. The Advanced Func­
tion FTNMR will perform complex ex­
periments unattended for long periods. 

Multiprocessor data system 
The fast, micro-programmed, bit-slice CPU is supported 
by specialized processors that handle Fourier Transform, 
instrument control, data acquisition and output devices. 
This gives the instrument exceptional power and versatil­
ity, including multitasking capability. 

Extras are standard 
Features frequently costing extra, such as a broadband 
transmitter, digital plotter, diskette drive, hard disk drive 
and color display, are standard. And because of the econ-

Integrated solutions for Science and Industry 

El 
C \\ \\ \j ,:-:_-:_-:_ 

~~~~~~~~~~~~~~~~~ ~-~ 

- ~ 

Available in 80MHz electromagnet and 100MHz, 200 MHz 
and 270MHz superconducting magnet models. 

omies that standardization brings, you get powerful per­
formance at a modest price. 

Let us tell you more 
To learn more about the new Advanced Function Series 
FTNMR Spectrometers from IBM Instruments, send the 
attached reply card. Or call 800-243-7054. In Connecti­
cut, 800-952-1073. Or write IBM Instruments, Inc., 
Orchard Park, PO Box 332, Danbury, CT 06810. 

--------- - - --- - -- - ---- - - ------ --___ ,_ Instruments 
Inc. 



How to improve 
magnetic field measuremt' nt 

and control 

.... 
. •·•• •·•• 

Hall effect field regulator 
ER 031M 

-
■ <>nD CQ.NIIIO..U.OUIIIIO I 

. ... 
•··· •··• 

Hall effect m.agnetometer 
ER 031Z 

- -

You can get a new standard of pe1formance by upgrading 
your field regulation and measurement equipment. The 
superiority of advanced design field regulators and mag­
netometers from IBM Instruments can be seen clearly in the 
pe1fo1mance curves shown al the right. Regulator accuracy 
is 200mG from - 50G Lo + 23kG. 

Microprocessors in each unit provide ease of operation 
and complete flexibility of application. Most units also can 
be programmed through RS 232 or IEEE 488 (IEC 625) 
inte1faces. Other outstanding features include: 
ER 031M Hall effect regulator-Low noise, 0.lmG rms 

in lHz band width. Excellent long-term stability, 2 ppm/ 
degree. 

ER 031Z Hall effect magnetometer-Very fast, 20msec. 
measuring cycle time. Variety of probe heads available. 

BH 15 Hall effect magnetometer-regulato1·-Combines 
features of ER 031M and ER 031Z plus sweep capability, 
digital and analog outputs and homogeneity plots (x-y) 
with resolution of lmG. 

ER 035M-Extremely accurate NMR magnetometer, 5mG 
from 450G to 20kG. Tracking rate, lkG/3 sec. Optional 
EPR in-cavity probe. 

Integrated solutions for Science and Industry 

Hall effect field regulator 
and magnetometer BH15 

NMR magnetometer 
ER 035M I 

- . 

-~- ~ -- - - -- -· - ----- ------
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.... 
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10 15 20 

Let us tell you more 

25 

To get more information on these IBM Inslrum
1
enls 

products, just send the attached reply card or cap 
800-243-7054. In Connecticut, 800-952-1073. pr 
write IBM Instruments, Inc., Orchard Park, PO Box 
332, Danbury, CT 06810. Outside the U.S.A. gt!t in 
touch with your nearest Bruker-Spectrospin saleJ 
represenlati ve. 

--------- - - --- - -- - ---- - - ------ ----- T-
Instruments 
Inc. 



I HI.. CITY UNIVL:RS ITY 

01' NEW YORK 

ST. GEO!tbE CAMPUS 
130 '> TUY V!..'> r\ ,'J' I l'i. 1\C: [ 

'., TAH N l ',I..AND, Nl\V YORK 10.\0 1 

of The City University of New York 

Department of Chemistry • 695 Park Avenue, New York, N.Y. 10021 • (212) 772-5330 

September 4, 1985 

Tin COSY Experiments 
Dear Barry: 

In response to . the "pink sheet" delivered to one of us recently, we'd 
like to make two announcements (A,B), one request (C), and one technical 
contribution (D). These are as follows: 

A) Ruth Stark can now be found in the Department of Che~istry, College 
of Staten Island. 

B) TAMU is famous (did you know that already?) -- there is even a 
restaurant named after it in the Soho area of New York City. We've 
enclosed a book of matches for you and reproduced the logo here for 
TAMU readers·. 

(212) 925-2751 BAR & RESTAURANT 

3~0 W. l'WAY NEW YORK, N.Y. 10013 

C) Please call this account the C.U.N.Y NMR account rather than the 
Ruth E. Stark account. 

D) Organotin compounds are notoriously messy; they form strange 
equilibrium mixtures, cyclize, exchange rapidly among themselves, 
and the like. In trying to identify at least some of the 

SUNNYSIDE CAMPUS i l .',UU: /\N 11:RRAlf ', 1/\ll.'-il'.>l. ·\ ' i ll.Nl:\\' ', O!{K ; u ;u, 
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compound$/complexes in what we hoped was . a rather straightforward 
organotin thioester but which turned put to have a very complex 
119-Sn spectrum, we thought it might be helpful to run some 2D 
spectra. Rather than test things put on the complex thioester we 
tested the experiments on a sawple of (Bµ 3Sn)

2
s~ This latter might 

be expected to have a s:j_ngle peak in its ID spectrum, bµt tll.is turn~· 
out not to be the case. The COSY spectrum (proton decoupl.e~) 
contc1.ins a minor component of .something which shpws a c::Lassic:: AX 
pattern in the cross-peaks. We've checked for a::Ll of the obvious 
tin impurities which we might expe~t to find due tq the syntll.etic 
process, and they resonate several ppm away frow our AX pe~ks. A 
1-H - 119,,,Sn 2D correlated spectn1m· oµly shows tin,--proton 
connectivities to our mq:i.n pe~~. ang the proton spectru~ ::Lpoks 
"butylish". It's a fun puzzle and an :i.ntriguing break from the · 
other wessy spectra which we 1~e used tp gealing w:i.th~ like 2D 
spectra of biological polY111ers. · 

Ruth E. ' Stark 
College of Staten island 

Micll.li!Il~ S; Broidci 
Hunter College 

RES:mg 

\ 
c---~~--------,--,,-----,.--~--~--,-,-,-~-~___, 

~~L 
CIIEMICAL SHIFT 

(arbitrary rufiJrence) 

L 



DEPARTMENT OF HEALTH & HUMAN SERVICES 

Center for Drugs and Biologics 
NIH Bldg • 29 , Rm. 432 
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Public Health Service 

Food and Drug Administration 
Bethesda, MD 20205 

10 September 1985 
Professor B. L. Shapiro 
Dept. of Chemistry 
Texas A & M University 
College Station, TX 77843 

Dear Prof. Shapiro; 

INSTRUMENTAL HYBRIDIZATION 

Since my last contribution, there have been several instrumental 
developments in the laboratory, and the one which I would like to descr.ibe 
involves hybridization of . our JEOL GX-400 with a GE-1280 data system. Our 
interests cover both solid-state powder pattern spectroscopy and 
high-resolution two-dimensional s~ectroscopy. As reported previously (TAMU 
313-31), an interim approach for H spectroscopy was acheived on our GX-400; 
however, there were still spectral width limitations. In addition, the 
two-dimensional portion of our research was restricted in regards to 
processing phase-sensitive data due to software limitations, to be corrected 
in future releases we are told. Nevertheless, we sought a common solution to 
two rather disparate problems. 

By "borrowing" the 1280-based digital half of my home-made spectrometer, 
and performing some minor GX surgery, with helpful comments from Dan Evans 
(JEOL) and Joe DiVerdi (SKF), the hybridization was acheived. The GX-400 
spectometer controls the RF and timing of an experiment; however, the analog 
quadrature FID signals are routed out of the GX system and into the 1280 where 
the·y are digitized, signal averaged, and processed by standard NMC-type 
software. The surgery required installing a toggle switch (+5V or ground) to 
manually instruct the GX to route the data to the (non-existing) 16-bit 
digitizer, thus providing the analog FID.' s at convenient connectors, and 
tapping out the ADC trigger. These signals are connected to the ADC inputs 
and trigger of the 1280. Coherent operator performance is required to write 
pulse sequences (phase cycling, etc.) which are complementary in each system 
and tell each system to perform the experiment, taking care to start them in 
the proper order. Although somewhat inelegant, the system works very well and 
will suffice for another month or so until our microVAX II arrives to handle 
at least the data processing part of the problem. 

As an example of the performance, figure 1 illustrates an 
absorption-phase 2DNOE experiment on an 11-base oligodeoxyribonucleotide. The 
sensitivity and resolution of the GX-400 coupled with the versatility of the 
hybridization yield excellent results for these types of studies. Figure 2 
illustrates the bandwidth (;;i, 500 kHz) which may be acheived with the GX 
receiver, when the audio filters are bypassed (software) and an Explorer 
digital oscilloscope (interfaced to the 1280) is used as a digitizer. 

Best regards, 

4d; 
R. Andrew Byrd 
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Fig. 1. Absorption-phase 1H 2DNOE srectium 
obtained at 400 MHz, 5°C, with a 400 rru~ec mixing 
tine, final data matrix= 512 x 1024 
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Fig. 2 • 
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H powd.er spect.J:::um of 
c1.-methylrnannoside-d5 obtAined at 
61.4 MHz, ambient · ternperAture, using 

I _the quadru:i;ole echo sequr11ce, a 
hare-rrade probe, and an eternal 
MITEQ preamp. 
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Now, with the new GN Series high resolution NMR spectrometers, GE brings you 
the greatest versatility in multi nuclear liquids and solids research ... and backs it 
up with GE's unequalled quality, reliability, and continuous support. 

GE is committed to providing you with the highest performing NMR systems today and 
A 5µsec 1H observe pulse.' in the future. With the GN Series, available at various field strengths and bore sizes, you 

can perform simple one-pulse analysis, or complex state of the art experiments like triple 
quantum correlation and various selective excitation experiments through the system's 

automated hardware features which include: 
□ A comprehensive observe and decoupling phase shifter 

for < 90° phase shifts. 
□ Complete computer gain control of lock observe and 

proton/x-nucleus decoupler channels. 
□ Anew, super-sensitive deuterium lock. 

The Spectrometer Control Processor is easily controlled 
by GEM, the latest generation of NMR software. GEM-users 
can direct the GN system to perform a complete series of 

predetermined experiments for total sample analysis - or take control of 
individual components and develop their own custom NMR analysis. 

With a variety of accessories including array processor, x-nucleus de­
coupler, liquids probes and six different solids probes with unique capabili­
ties, and a choice of data storage devices, your G N spectrometer can give 
you an ultimate advantage! 

Step into the future with GE. We're ready to assist you with expanding 
support through our toll-free 800 customer service number. To receive a 
comprehensive new GN Series brochure or arrange for a demonstration, 
call (415) 490-8310, or write General Electric Company, NMR Instruments, 
255 Fourier Ave., Fremont, CA 94539. 

Ultimate 
Advantage 

GENERAL . ELECTRIC 
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) LAB0RATOIRE DE SPECTROSC0PIE HERTZIENNE 

43, boulevard du 11 Novembre 1918 
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Tel. (7) 889.81.24 / (secr~tariat poste 3210 ou 3370) Villeurbanne, le 16 Septembre 1985 

Spectres R.M.N. de Microorganismes 

Cher Docteur SHAPIRO, 

TEXAS A & M UNIVERSITY 
Department of Chemistry 
College Station, TEXAS 77843.3255 

Nous avons eu a effectuer des mesures RMN (spectres - temps de relaxation) 
sur des vegetaux. C~ci nous a conduits a mettre au point une micro-bobine 
de reception(~= 0,2 mm) permettant d'observer le spectre 1H de grains de 
pollen (courgette (100 µ), mais (50 µ)) et presentant tout a la fois : 

• un bon coefficient de remplissage 
• un bon coefficient de surtension 

un bon accord et une bonne adaptation avec l'electronique du 
spectrometre XL 100 Varian utilise. 

Les premiers resultats sont prometteurs puisque, malgre la largeur naturelle 
importante du pie de l'eau, on observe 2 pies : l'un provient de l'eau du 
pollen, l'autre des lipides (essentiellement membranaires (fig. 1). 

Nous realisons actuellement un systeme de gradients adapte a cette micro­
bobine de reception pour la coupler a un dispositif d'imagerie. 

J. DELMAU 

~,j~ 
J.C. DUPLAN E. HOUG 
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Pollen de courgette frais 

0-100pm 

.70% d · eau -0.4 pg 

Pollen de courgette deshydrat~ 

Cellule ·1 H 0.2 mm a 100 MHZ 

NT:1000 

A'V:480 HZ 

NT: 1000 

A'v: 430 HZ 

0 





THE BACKUP YOU'LL RECEIVE 

Varian's commitment to excellence in analytical instru­
mentation carries with it another; equally important, 
obligation: to offer superior user support as well. The 
scientists who choose the world's finest instruments have 
come to expect no less. 

Support from Day One. Before your Varian instrument 
is delivered, detailed pre-installation information will 
guide you in planning your laboratory's layout and 
providing the necessary services. 

Applications expertise for the asking. As a Varian 
owner; you can tap Varian expertise in your analytical 
technique. Varian applications laboratories, located in 
strategic locations throughout the world, are staffed with 
accomplished scientists ready to help you with your 
applications problem. 

Training to expand your skills. Varian offe ,s a con­
tinuing program of customer trainir:ig on a var jety of 
instruments. Courses are carefully structured to address 
different experience levels. I 
Literature to keep you updated. Applications, new 
techniques, technical innovations, experimental trends­
to keep you up-to-date, Varian maintains an "dpen line" 
of print information to its customers. If Varian's: operation, 
maintenance and programming manuals rank among the 
finest in the industry, its vehicles of continuing' informa-
tion are second to none. I 
Varian Service-an umbrella of professional care. 
A staff of highly experienced and thoroughly trained 
service specialists backs you up in the U.S. and abroad. 
Should you ever need expert assistance to correct an 
operational irregularity in your equipment, yod have the 
assurance that help is on the way on short not'ce. 

FOR varianr1@00/J<J]@[JD'(l INSTRUMENTS 

CALL (SQQ) 231-5772 
In Canada, call 416-457-4130 

For immediate assistance: In the United States call (800) 231-5772 • Or write: Varian, 220 Humboldt 
Court, Sunnyvale, California 94089 • In Canada 332 Guelph Street, Georgetown, Ontario L7G 4B5 • In Europe 

Steinhauserstrasse, CH-6300, Zug, Switzerland • In Latin America North FCO Petrarca 326, Mexico 5, D.F. • In Latin America 
South Av. Dr. Cardoso de· Melo, 1457/1459, CEP 04548, Sao Paulo, SP, Brazil • In Australia 679 Springvale Road, Mulgrave, Victoria 3.170 

• In Japan 3rd Matsuda Bldg. 2-2-6 Ohkubo Shinjuku-ku, Tokyo 160 • In the Far East Mandarin Plaza, Rm 1018-20,-Tower A, 14 
Science Museum Rd., Tsimshatsui East, Kowloon, Hong Kong. 



Advertisement 

~ NMR Spectroscopist at the Laboratory for Molecular Spectroscopy, School of 
Chemical Sciences, .University of Illinois-Urbana. Requirements for this po­
sition include a Ph.D. or MS in chemistry, physics, or . related fields, or ex-

. tensive equivalent experience with state-of-the- art NMR spectrometers; a 
thorough familfarity with modern FT-NMR spectroscopy; and the ability to _work 
independently and collaboratively in a stimulating research environment. Ex­
perience in devising or implementing new FT-NMR experiments (e.g. 2D NMR, new 
pulse sequences), and a working knowledge of CP or FT solid state NMR 
is also desired. Duties will include the operation of several high-field 
FT-NMR instruments, the supervision of instrument operators, and the instruc­
tion of graduate students and postdoctoral fellows in NMR techniques. The 
successful applicant will have the opportunity to engage in NMR research in­
dependently or in collaboration with .faculty of the School of Chemical 
Sciences. Starting salary is competitive and commensurate with experience. 
February 1, 1986 starting date although other starting ~ates could be negoti­
ated. Submit resume and three letters of recommendation, preferably by 
December 20, 1985 to Dr. Vera V. Mainz, Department of Chemistry, Box 34 Noyes 
Laboratory, University of Illinois, 505 S. Mathews Ave., Urbana, IL 61801 
(Tel: 217-244-0564). The University of Illinois is an affirmative action/ 
equal opportunity employer. 

· CALL FOR PAPERS · 

The Silver Jubilee 
Eastern Analytical Symposium 

OCTOBER 
6-7-8-9-10, 1986 

A limited number of oral and poster presentations 
on new _developments in Analytical Chemistry will 
be accepted for the Silver Jubilee Eastern Analytical 
Symposium. These contributed presentations will 
be grouped into several sessions to complement the 
invited technical sessions at this, the celebration of 
the twenty-fifth annual EAS. Prospective authors 

· should submit a 50 to 100 word abstract on the pro­
posed presentation before the deadline, indicating 
preference of oral or poster format, to Concetta. M. 
Paralusz, EAS Program Chairman, Permacel/Avery 

DEADLINE: 
15 FEBRUARY, 1986 

International, P.O. Box 671 , New Brunswick, NJ 
08903. (201 )524-5633. Care should be exercised In 
considering the title and authors of the proposed 
presentation; if the presentation is accepted, both 
title and authors will be considered final and not 
subject to change. Authors of accepted presenta­
tions will receive forms for submission of a 200 to 
300 word abstract which will appear in the final pro~ 
gram. The Silver Jubilee EAS will be moving to a 
new home at the New York Hilton Hotel, the finest 
convention site in the New York City area. 
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GBF Mascheroder Weg 1 D • 3300 Braunschweig 

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

Texas 77843 
U. S. A. 

lhre Zeichen 1hr Schreiben vom Unsere Zelchen 

Wr/ud 

Telefon 

0531 /6181-0 

Durchwahl -____ 35-3 .. 

GBF 
Gesellschafl tu~ 
Biotechnologische 
Forschung mb 1 

Telex Datum 

9 526 67 23.9.1985 

13 C_COSY_2D_sEectra_of_labeled_antibiotics 

Dear Professor Shapiro, 

Much of our work is concerned with the structural elucidation 
and biosynthesis of new antibiotics isolated from gliding bactkria. 
The introduction of the two dimensional techniques has greatly! 
facilitated this work, in particular 1 H COSY and heteronuclear 
shift-correlated 2D spectra ar1: ;r-~gu:}:ar·ly used with great effept. 
Recently during an investigation of the biosynthesis of the new 
antibiotic sorangicin A with doubly labeled 13 C acetate we we ~e 
surprised to find that the 13 C spectrum of the labeled materia1 
was overtly complex. We soon r.ealised that this arose from the 
multiple incorporation of acetate into the antibiotic and that 
our feeding procedure required modifying. Although the product 
gave limited biosynthetic informat:i.on we were able to demonstr p-te 
the usefulness of 13 C COSY 2D spectra for structural work. Thepe 
gave direct confirmation of the molecular backbone. In particu ~ar 
the connections C26 to C27 (see f~gure) and C32 to C33, which pad 
been previously inferred from nOe's and long-range 1 3 C- 1 H shif f 
correlations, were observed directly. A preliminary communicat i on 
of the structural elucidation is to be published shortly ~ 

Yours sincerely, 

\/)~--- -
~( ' 

Ro f Jansen 

L 
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High-field region of the 13c homonuclear shift-correlated 20 spectrum · 

of labeled sorang.i c in A. Inset 13c spectra are of unlabeled product. 
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Columbia University in the City of New York 

DEPARTMENT OF CHEMISTRY 

New Yori, , N . Y. 100 12 7 

I 
· H avern cyc r Hall 

No Problem with thR . Subway I 

Professor Bernard L Shapiro 

Department of Chemistry 
Texas A & M University 

College Station, Texas 77843-3255 

Dear Barry: 

September 26 1985 

1 was interested by a recent contribution (T AMU 322-48) about the 
effects of subways on High Resolution NMR. Those of your readers who ha-Ve 
visited the Chemistry Department here at Columbia will probably recall thh 

the Broadway Local (IRT) subway line runs right outside the Chandler 

Laboratory, which is actually on Broadway. The nearest subway station is 

at 116th street and Broadway, a distance apprbximately equal to the lengtt 

of a Subway train. Thus, the trains are probabl_y accelerating when they pass 

our building. 

One of our spectrometers is less than 150 ft. the other three are 
between 200-300 ft, away from the subway tracks. However, we have never 

suffered from any problem which can be tra~ed to the Subway, despite the 
fact that magnetic field changes of !.20 milligauss can be observed with a 
Gaussmeter. All of our machines exceed the signal/noise and resolution 
specifications guaranteed by their various manufacturers, though l should 
note that we have been able to install all our rna·gnets in rooms that do not 
suffer from vibration. ·, 

The probable reason why the measured magnetic field changes, whith 
correspond to :t85Hz for proton NMR, do not produce noticable effects on 

the resolution or stability of our spectrometers, is that superconducting 

magnets act as highly efficient first-order magnetic flux stabilizers. Othe 

people probably understand this better than !."but !believe the explanation 
runs something like this:- If you change the m·agnetic field experienced by a 

coil o f wire, this produces an emf (the basic principle of an electrical 
generator) but a superconducting coil cannot support an emf. Since the 
reistance is zero. because of V = I x R, then the voltage must be zero. as 

i 
\__,, 



. . . . . . t th 325-31 long as t11e coil remains superconducting. The net result of this 1s tha e 
current flowing in the superconducting coil instanteously changes to 
compensate the external applied magnetic field. Now of course, this_ is only . . 
a first-order compensation, so the distribution of the current may change to 
cause changes in hom_ogeneity, but our experience shows that large 
ferromagnetic objects such as gas cylinders etc. cause far geater problems 
than the Subway. 

One might expect the Subway to contribute to the size of T 1 noise in 
2-:-D experiments, however we have never been prevented from using any 2-D 
experiment because of T1 noise. In common with many other chemists, we 
routinely measure NOE difference spectra and can reduce the size of the 

. cancellation artifacts to about 1.% if we try hard enough. · 
I appreciate that this was a very simplistic explanation of the effects 

of external applied magnetic fields on high resolution NMR spectrometers, 
and I would be grateful to any of your readers who can make a better job of 
this than I. but the take-home message is that we have no problem with the 

· subway. · c_-~M is \~-Q,/ 
C. J. Turner 

OMICRON BIOCHEMICALS INC. 
Specialty Stobie Isotopes For Biomedical Research 

Omicron Biochemicals is a research and development oriented biotech firm specializing 

in the manufacture of stable isotopically-enriched carbohydrates and their 
derivatives. If your research involves the use of compounds site-specifically enriched 

with · carbon- /3 
carbon-/2 
hydrogen-2 
oxygen-17 
oxygen-lB, 

we can help you. Omicron stocks a number of common .labeled sugars . . In addition, 

we perform custom synthesis, and are equipped to handl_e large- scale (> 50 g) 

preparations. We are proud of our high quality, competitive prices and personal 

customer service. Call us- we listen. Write us,- we respond. 

19 SPRUCE LANE, ITHACA, NY 14850 
607· 257· 0376 Ordering 
219 · 239·7807 Technical 
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Dear Barry, 

E. COSY 

.burchwahlnummer 01/25643 68 
Telefonzentrale 01 / 256 2211 

Prof. B.L. Shapiro 
Department ·of Chemistry 
Texas A&M University 
College Station 
Texas 77843 US A 

04 0 

The resolution attained nowadays in phase-sensitive 20 correlation spec •ra 

is sufficiently high to permit the simultaneous determination of numerous cop­

ling constants from a single COSY spectrum. There are however two inherent limi­

tations which render the actual measurement difficult: (l) Peaks belonging to 

the same multiplet are likely to overlap for complex coupling networks, 

(2) Small ~o~pling co~stants may b~ burried un~erneath the experiment~l linewr dth. 

A mod1f1ed experiment 11 exclus1ve correlation spectroscopy 11 or briefly thle 

E. COSY technique, presents en efficient remedy to remove the mentioned obsta·cles. 

E. COSY restricts, for weakly-coupled spin systems, coherence transfer to takb 

place ex~lusively between connected transitions in the energy level diagram. I 
The basic pulse sequence is identical to the one for multiple-quantum-filtere~ 

COSY: 
1f 1f 1f - · 

(-) - t - (-) - (-) - t . 
- 2 S l 2 S 2 -x 2 ' : 

and the experiment may be understood as a combination of MQ~filtered COSY spectra 

of different orders. The highest order to be use~ in the combination depends \on 

the coupling networks. A pQ-filtered spectrum must be included only if a pair 

of coupled spins is expected with at least p-2 common coupling partners. In 
practice, it is normally sufficient to combine pQ-,filtered spectra for p=Z,3 -. . I 

( 
\,_.., 

and 4 with th_e relative weights l :2:4. In terms of the individual experiments 

s(S) with the phase shift S, the following linear combination leads to the su1~- \_,. 

pression of cross-.peak multiplet components which ·:correspond to correlations !et-

ween non-connected transitions! 



s(E. COSY) = 5·s(S=0°) - 3.41 ·s(45°) + s(90) 0 
- 0.59·s(l35°) 

+ s(l80°) - 0.59·s(225°) + s(270°) - 3.41 ·s(315°) , 

whereby the coefficients a~e effected either by a variable scan number or by 

numerical weighting. 
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Fig.1 illustrates a procedure for constructing E. COSY cross-peak multiplet 

patterns by means of the 11-1 2 cross-peak in a four spin system 1112131
4

. The 

active coupling (here J12 ) leads to the basic square pattern which occuis 2n 

times where n is the number of coupling partners common to 11 and 12 . The figure 

assumes that J
13

xJ 23 > 0 and J
14

xJ24 < 0. 

Fig. 2 shows an excerpt from a 300 MHz E. COSY spectrum of the cyclic deca­

peptide antamanide. The HS -H cross-peak shown originates from the Pro8 resi-
1 a. 

due. This is a particularly clear case where all four square patterns are well 

separated. The four framed regions were projected onto the horizontal axis, 

and the resulting traces are shown on right of the figure. The 3J S coupling . a. 2 
constant can be determined as the relative displacement of the traces 1 and 3, 

or 2 and 4. In analogy, 4J is determined by comparison of the traces 1 and 2, 
~2 2 

or 3 and 4. The corresponding coupling constants involving HS (i.e. J8 B and 
3J ) are also contained in the figure, but because of the ~igher digilai 

re~6ibtion in the w2 dimension they should be extracted for maximum accuracy 

from the cross-peak multiplet in symmetrical position with respect to the diagonal. 

The assignment of the two passive coupling constants 3J and 4J is not 
a.S2 a.y2 

evident from the HS
1

-Ha. cross-peaks alone b~t can be determined by analysis of 

additional cross-peak multiplets of the Pro spin system. 

A preliminary communication describing E. COSY will appear soon in the 

Journal of the American Chemical Society, and a more detailed account is in 

preparation. 

Best regards. 

. Sincerely yours, 

()le/)/~ 
O.W. S¢rensen l(_ C. Griesinger R.R. Ernst 
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Fig, 2 
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DI;PARTAM!;NTO Dt; QUIMICA 

September 20, 1985 

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

A 1 ~c nmr study of tryptophan 

Dear Professor Shapiro: 

Careful evaluation (see table) of 13 C nmr data for tryptophan 1 reveals 
controversial assignments of C-4, C-5 and C-6. Initial data of this 
biologically important molecule were assigned 2 based on the study of 
the parent indole and their monomethyl derivatives 3. A further assign­
ment of tryptophan methylester 4 was extrapolated from 5-deuteroindole 5

• 

More recently, data derived for 3- 13 C- enriched tryptophan 6 and INDO 
calculations 7

· were published. 
We now report an independent assignment of these three carbon resonances 
to settle down th~ controversy using 4~deuterotryptophan. Such isotope 
incorporation was achieved 8 by external photodeuteration with Pyrex-fil­
tered UV light from a 400-W high pressure Hg lamp. In our hands, immer­
sion irradiation using a low-pressure 110-W Hg lamp provided the desired 
compound. 

+ ..-:; 
N 
I 
D 

D 

+ -H 

Comparison of the spectra of the normal . compound with thoie of ihe 
4-deutero analogue is depicted in the figure. The C-4 resonance is 
assigned in the PND spectra from the disappearince of the signal at 
118.4 ppm. C-6 is evident from the gated-decoupling exp~riment, since 
the origirial double doublet (1 J = 158.4 Hz; 3J = 7.1 Hz) at 120.6 ppm 
looses the long-range coupling constant upon deuteration at C-4. The 
remaining bf the three signals under controversy is C-5, which . appears 
at 118.2 ppm irt the spectrum of the non-deuterated molecule. It under­
went the typical two-bonds upfield shift to 118.0 ppm in the deuterated 
sample. 
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1 2 4 6 6 · 7 8 Atom from (a) from (a) from (b) from (c) from (d) from (e) from (f) our(f) 

C-2 127.6 124.8 123.5 124.3 126.2 127.1 124.2 l, 24.2 r --
C-3 n r 107.2 109.9 109.5 108.6 107.9 109.6 109.4 L 
C-3a 121.8 126.3 127.4 127.3 127.7 128.3 127.3 127.3 
C-4 124.5 118.7 118.5 118.3 119.5 119.9 118.3 118.4 
C-5 120.5 121.7 119.1 118.3 120.5 121.3 120.8 118.2 
C-6 128.9 119.1 121.6 120.9 123.1 123.9 118.2 120.6 
C-7 114.3 111.6 111.5 111.4 1_13.0 113.8 11'4.4 111.4 
C-7a 138.6 135.1 136.4 136.3 137.4 138.0 136.5 136.3 

(a{ in D2O; (b) in CDCl3 for tryptophan methylester; (c) in. DMSO- U6 for 
3- 3 C-labelled; (d) in D2O for 3- 13 C-labelled; (e) in 1-1 20; (f) in1 DMSO-<l6 
for 4-deuterotryptophan; nr; not reported. 

1 • 

2. 

3. 
4. 

5. 

6. 
7. 

8. 

R=H 
3 

3 

5 

5 6 

3a 
2 2 7 

6 
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1000 MHZ! 
1000 MEGAHERTZ NMR at Brandeis ------ -Uni ver-si t y 

Here is a photo of the dewar 
for our new magnet (the magnet 
itself is still on the drawing 
board). Special features 
include: 1. Varian look-alike 
dewar. 2. Auxiliary 270 MHz 
magnet on the side so that 
ortjanic chemi~t~ can say they 
ran spectra on a 1000 without 
actually ~asting its time. User 
friendly softwa~e simul~tes 
1000 MHz spectra from 270 MHz 
spectra. 3. Special la~ge · 
capacity tube at the top that 
atcepts money directly, 
avoiding messy conversion 
steps, from money to liquid 
hel:ium. 

We will gladly accept dealer 
inquiries and development 
~;wants. (Act1.1.-ally this is some 
kind of wine making device 
which I discovered in a wine 
museum ne~r Selinunte, Sicily. 

SUBWAYS, OR GARBAGE OUT - BARBAGE IN -- THE BRANDEIS EXPERIENCE 
This is i:\fl adde;:j7:j7..tm to a r··ec:E~nt. Nc~1.._1;:r;;t ter i tern by Chae ko · and 

Mildvan on the bad influence of subways bn NMR instruments. Waltham 
does not have, or contemplate, a subway system, but I inadvertently 
accepted a lab for our instruments that is next to a driveway to o~r 
main science receiving room. We did have some trouble with our 
homemade 500 MHz instrument's lock system (which I fixed by fiddling 
with the 9ain ratio and integrator time constant) and I then had 
occasion to look into field fluctuations near the magnet. I borrowed 
a fancy gaussmeter with analog output and a recorder, and tied the 
probe of the gaussmeter to a heavy support oriented to pick up the 
vertical . component. of field. I moved this assembly around on the 
floor to the point (at the magic angle) wh~re the 500 ' s vertical 
component .is small enough so that I could turn the gain way up on the 
<;Jaussmeter. ( J:r, retn.1spect, a fancy gaL1ssmeter is not r·eal l y : needed·. ) 
I regret that I did not keep a record of my observations but m~ 
recollections follow: 

The el,evator, abL1ut 15 meters (M) away, and small cars, about 10 
M away, give a fluctuation of the order of a milligauss. Obviously 
bigger trucks give bigger fluctuations. Occasionally there was 
recorded a huge fluctuation, many milligauss, which is also easy to 
see by looking at~ or recording, the offset ~ignal going from the 
lock system back to the fiel ·d offset. This fluct~ation was 
mysterious? and I'm still not sure, but I think it was due to a giant 
garbage compactor that is about 4 M from the magnet, on the floor 
below; I did establish that a steel door to said compactor produces 
s ~~h a fluctuation , but th is door generally stays open. 
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Our small - bore 500 never falls out of lock due to these I 
fluctuations though I have to say that we don't do 2D runs on small 
molecules which might be more sensitive to fluctuations than th ~ H20 
solvent work that we specialize in. A new Varian XL300 that is \ about 
8 M from the compactor and is used for all kinds of runs has never 
shown problems that we have attributed to field fluctuations. \ 
Therefore I am skeptical that they represent an insuperable problem, 

I 

and suggest that variations in experiences may be due to variations 
in spectrometers. Research e rs with problems might l oo~f. at the ,~

1 

ay 
their lock system wor ks. · 

I am hardly an expert in commercial NMR s ystems, or feedba~k 
systems, but can suggest the following: Aside from obvious para~eters 
such as signal/noise and offset or offset instability in the lo~k 
detector, there are several things to check. The relativ~ gain of 
the lock signal that you look at (absorption) compared to the 
(dispersion> signal that is fed back to the field offset is one 
These should be reasonably well in quadrature~ Another variable is 
the roll-off characteristic of the output amplifier which in ou~ case 
is an op-amp integrator with a resistance R in series with its 
feedback resistance C with time constant RC= .4 sec. This time 
constant should probably be optimized for the lock solvent and be of 
the order of its relaxation times(?). There are whole book~ wr ~tten 
on feedback systems and one could probably do better than this. I Our 
system ~enerally is used with 10% D20 in water but can go as loj as 
5%; it uses Cryomagnet Systems probes in which the proton coil is 
double tuned for lock. , 

Stabilizing a system with feedback against slow fluctuatio s 
ought to be easy. Maybe the subway-induced fields fluctuate mor 
rapidly than those we have, but the magnet eddy currents should slow 
them down to a .large extent. If the problem really can't be solved 
at the spectrometer there are other possibilities. A gaussmeter such 
as I described could be connected to a DC amplifier and a coil round 
the magn•t in such a way as to buck the fluctuations. A physicist 
colleague who has these subway problems (near Paris) in connection 
with high resolution electron scattering believes they can only be 
explained as due to distributed ground currents due to finite track 
resistance. This suggests obvious modification of the subway, bLt a 
high level of understanding of the source of the problem ought to 
exist before proposing expensive modifications. An even better 
approach would be for the instrument makers to eliminate the lock 
entirely, which ought to be p6ssible; an array processor ought elven 
to be able to analyze each FID for dynamic as well as static field 
variation, and correct ·for it. Until such time, if you are shopping 
for a new NMR and have fluctuations, consider ways to simulate these 
during the demo, by d6ing calisthenics with a big hand held mag ~

1

et, 
for example. Or bring a DC power supply and a big coil. 

We also have no known problems with either instrument due t p 
vibrations even though we can feel the floor shake; we beat on the 
magnet and even transfer nitrogen without much noise. Maybe it" 1is 
because the 500 has excellent rf gating; poor phase stability, 
perhaps originating in the probe, combined with poor gating, could 
give noise. 

Biochemistry, Brandeis University, Waltham MA 02254 US 
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GE Pe,:{ormance! 
1n, 13C, API; and2D NMRin ¼ hour-automatically! 

The GE QE-300 does it all­
faster than any other 
NMR spectrometer. 

A IH spectrum, 13C spectrum, 
an attached proton test (APT), 
and a 1H- 13C chemical shift cor­
relation map ( CSCM). All these 
analyses can be performed in as 
little as ½ hour, on as little as 50 
mg. of sample, for most organic 
compounds. And the QE-300 
does them all - automatically. 

With the NMR industry's 
most advanced automation. 

This performance is made 
possible ·by the QE-300's auto­
mated software, hardware, and 
powerful MACRO programming 
capability. 

Set-up starts with Autolock. 
Lock on as little as 10% CDCh in 
a 5 mm tube. 

Use Compushim for touching­
up spinning shims or complete 
shimming with both spinning 
and non-spinning gradients using 

the lock signal or observe FID. 
Autogain optimizes the re­

ceiver gain independently for 
sequential 1H and 13C acquisition. 

After data acquisition, Auto­
phase accurately phases 1 H and 
13C spectra. 

And finally, the analysis is com­
pleted with Autointegrate. 

All these routines can be 
called up from QE-300 MACROs. 
In fact, any QE-300 operation, 
including· pulse programs, can 
be implemented via MACROs 
for automatic, unattended sam­
ple analysis. 

And the most complete package 
of hardware accessories. 

The QE-300 is available with 
the industry's most reliable , 
highest capacity ( 100 positions!) 
Automatic Sample Changer. 
Plus, you can add an array pro­
cessor, a variety of hard disks, 
and switchable probes for even 
higher sample throughput and 
performance. 

Structural 
elucidation simplified. 

For many organic molecules, 
the four experiments presented 
above will be all you need to 
determine or confirm molecular 
structure. For more complex 
applications, GE/NMR offers an 
extensive 13C library with out­
standing search capability. This 
library contains data from over 
10,000 compounds and is cur­
rently being expanded using 
a QE-300 in operation at the 
Aldrich Chemical Company. 

High throughput and 
performance demonstrated. 

Get all the facts on the GE/NMR 
QE-300. Better yet, arrange for a 
demonstration. Call the GE/NMR 
group at (415) 490-8310. Or 
write General Electric Company, 
NMR Instruments, 255 Fourier 
Avenue, Fremont, CA 94539. 

GENERAL. ELECTRIC 



GX Series FT NMR Syste1 
\X/hy do two experiments when one will do 7 * 

COSY 
BLOCK 1 

• Simultaneous acquisition of COSY 
and NOESY 

*COCONOSY (Haasnoot, et. al. , J. Magn. Reson., 
56,343 [1984]) 

0 
II 

0 

Rotenone 

0 

NOESY 
BLOCK2 NOESY l -

9 0 

New techniques are easy to implement 
on a GX Series NMR Spectrometer. Ask 
today about your application. 

dEOL 
Serving Advanced Technology 

11 Dearborn Road, Peabody, MA 01960 
(617) 535-5900 
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