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If you've purchased an NMR spectrometer recently, you know that buying 
the right instrument for your research can create quite a dilemma. Isn't it 
nicE1 to know tlh 1t choosing the source of supplies for your NMR Is so 
sim1:>le? .... 

WILMAD GLASS CO., INC. 
THE E,,sv DE · ISION FOR NMR SPECTROSCOPISl"S ,< 

I • .. ·t: 
It's not hard to understand why we're the world's leading producer of ,t·¾; 

Su1:,Pilies and Accessories for NMR Spectroscopy. ·""''"<-'!t'tftb: 

we're INNO'UA TIVE * we're CURRENT 

NIEWI NEWI 
To get a 14% gain in field strength land sensitivity, you'd Charts for the latest generation of NMR Spectrometers are 
have to add at least $15,000 to the purchase price of an now provided by WILMAD including : 
NMR Spectrometer. But a simple tool recently added to 
WILMAD's arsenal t>f NMR problemfsolving-weapons can 
provide just this kind of dramatic boost in performance at 
petty-cash prices. I 

I 
WILMAD's Ultra-thin-walled 5mm N~R Sample Tubes pro-
vide 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 chang~rs now gaining popu- _ 
larity in the world's leading laborato~ies. These tubes have 
provided unparallele1d results in demanding experiments at 
fields as high as 11.75T. WILMA~ provides these and 
Ultra-thin-walled 10mm NMR Tubes I in lengths up to 9". 

Specifications 537-PPT s10-PPT 545-PPT 
I 

t•mm 
I 

O.D. 
1.0. .5mm 

Camber .001 11 .0005 11 .00025 11 
I 

*Concentricity .002" loo1 11 .0005 11 

I 

•concentricity T. I.R. 
I 

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 I FC-60M (Blue :Grid) 

GX Series WJC-14026 

FX Serles I WJC-FX-3-BL 
WJC-FX-4-BL 

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

NA-80 WCl-8634878 

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

WM and CXP Series WCB-WM-1* 

"Like WCB-WH-90 but no calibrations. 

le·re COMPREHENSIVE 
"Just about !everything for NMR, except the spectrometer.,, 

Deuterated solvents-20 different che~icals in varying iso- Coaxial Cells-3 types for your special resoarch require-
topic purities. I ments. 

Shift Reagents-more than 20, some bhiral for stereochem- pH Electrode-for 5mm NMR Sample Tubes. 
ical studies. [ 

Standard Samples-the greatest vari, ty available from any Quartz Sample Tubes-for EPR and NMR Studies. 
source for 10 different Nuclei. Custom-made NMR Glassware-Unusual cons·truction needs 

Sample Tubes-Wide~;t range of sizes !shipped from stock. routinely filled, flexible designs. 

Special Sample Cells and Tubes: i 
-Pressure Valve NMR Tubes. i 
-Screw-Cap NMI~ Tubes. b 
-Spherical Micrci Inserts. 

Call or write about details. Ask to have your Mme placed on 
the WILMAD mailing list to be kept informed ol the latest ad­
vances in NMR. -Elongated Cylindrical Micro Ins rts. 

i I 
I 

and crc,ming soon . .. "NMR by WILMAD" a new NMR Catalog No. 85'1 
I 

WILMAC~ GLASS COMPANY, IN:C. 
Rt. 40 & Oak Road, Buena, New Jersey 08310, U.S.A. 

Phone: (609) 697-3000 • TWX 510-687-8911 
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Forthcoming NMR Meetings (Additional listings are solicited) 

Seventh International Meeting on NMR S ectrosco y - July 8-12, 1985, University of Cambridge; Chairman: Dr. Derek Shaw; Details 
rom Dr. Jon . G, son, ecretary Sc1ent1 ic), The Royal Society of Chemistry, Burlington House, London WlV OBN England. 

12th FACSS Meeting - Sept. 30-0ct. 4, 1985, Philadelphia, PA; NMR Program Chairman: Rodney D. Farlee, E.I. ·du Pont de Nemours & 
Co., Inc., Experimental Station, Building 328, Wilmington, DE 19898; see TAMU NMR Newsletter 1.!2_, 9, (April 1985). 

27th ENC - April 13-17, 1986, 8altimore Hilton; Chairman: R.G. Bryant, flepartment of Radiology, University of Rochester Medical 
~ter, 601 Elmwood Avenue, Rochester, NY 14642. 

The Society of Magnetic Resonance in Medicine - August 19-23 , 1985, London; Information from e.ither Renee Sauers, Society of 
Magnetic Resonance in Medicine, 15 Shattuck · Square, Suite 204, Berkeley, CA 94704, or Peter Peregr i nus Ltd., P.O. Box 26, 
Hitchin, Hertfordshire, SGS lSA, United Kingdom. 

Second International Sy osium on the Synthesis and A lications of Isoto ically Labeled Co ounds - September 3-6, 1985, . Kansas 
ity, issouri; r. ona i , ymposium oar inator, niversity o Missouri- ansas ity, School of Pharmacy, 5100 Rockhill 

Road, Kansas City, MO 64110-2499. 

1985 Eastern Analytical Symposium - November 19-22, 1985, Penta Hotel, New York; NMR Sessions on November 20 and 21: 
"NMR Spectroscopy 1n Two Dimensions" (Chairman, R. Freeman); "Applications of Modern NMR Methods" (Chairman, J.A. Ferretti); 
"Micro and Macro NMR spectroscopy : Polymers to Man" (Chairman, F.A. Bovey);· "Advances in NMR Imaging Techniques" (Chairman, 
0. I. Haul tl. Information from G. N. Chmurny, P. 0. Box 8, Frederick Cancer Research Facility, Na ti ona l Cancer Institute, 
Frederick, MD 21701, (301) 695-1226. Also tentative short courses on "Inside Your NMR: Introduction to Hardware Aspects of 
NMR Instrumentation" (R.E. Santini); -"Introduction to Interpretation of NMR Spectra" (J.B. Grutzner); and "Introduction to 
Laboratory Data Systems" (S.N. Deming). For foformation, contact R.E. Santini, Department of Chemistry, Purdue University, 
West Lafayette, IN 47907, (317) 494-5230. · · 

* 

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

Haue you returned the readership SUl"IJey card l>hich was inserted into issue No. 317 (FebPUal'/J)? If not, 
pl.ease 1.Bt us kncn.> pz,o,,rpt1.y hen.> many people routinely read, inspect. or haue the opportunity to use your 
copy of the Ne11Js1.etter. Your coopemtion 11Ji1.1. be appreciated. 

All Newsletter Correspondence 
Should be Addressed to : DEADLINE DATES 

• 
Professor Bernard L. Shapiro 

Department of Chemistry 
Texas A&M University 

Please note revised dates. ~ No. 322 ------ 25 June 1985 

No . 323 - ----- 29 July 1985 
College Station, Texas 77843 U.S.A. 
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1081 hv amsterdam 
de boelelaan 1083 
telefoon 020 · 548 ·-6230 

uw kenmerk 

onderwerp 

uw brie van 

Is the susceptibility 
number of r:Lngs? 

Dear Dr. Shapiro, 

VRIJE UNIVERSITEIT 

VAKGROEP FYSISCHE CHEMIE 
SUBFACULTEIT DER SCHEIKUNDE 

Professor Dr. B.L. Shapiro 
Department of Chemistry 
Texas A&M University 
College station 
TEXAS 77843 
U.S.A. 

ons kenmerk datum 

25 March 1985 

of aromatics correlated with the 
a[isotropy 

Diamagne?tic suscept · bility anisotropi1:'!s of molecules are sensitive 
. I 

probes of the electronic structure. For that reason they can be used 
to investigate the aromkticity of molecules. 

A simple method to ~etermine susceptibility anisotropies of molecules 
is to measure their high field 2H NMR spectra (1) : Deuteron signals 
obtained at magnetic fi~lds >10 T (diamaqnetic molecules) tend to be 
split into doublets. Th~se doublets originate from a small alignment 
of the molecules, causei:l by the combined action of the anisotropic 
diamagnetic susc;:eptibility tensor x and the magnetic field B. The 
couplings are proportiofal to the anisotropy in the diamag~etic 
susceptibility tix, and can be used to evaluate tix. This NMR method for 
qbtaining tix's has beenl shown to give rel:Lable results (1,2). 

Recently we.:measurea. tix for perylene and compared the result with 
previously obtained tix•k from other aromatic systems. It is well known 
that susceptibility anikotropies increase almost linearly with the 
number of aromatic ringk. The results obtained for a number of polycyclic 
aromatics (see table) a~ree herewith, as demonstrated in the accompanying 
figure. I _ ' 

All studied compounds, except perylene, show a distinct correlation 
with the number of ringk. Considering perylene as a normal ;aromatic 
molecule (all the ,r-elei::trons participating in the conjugated system), 
one would expect perylere to give a !:ix-value corresponding ,to five 
rings. The above comparison, however, sugqests that perylene behaves 
as a system consisting bf four aromatic r;Lngs. we conclude 

1

that the 
number of rings is not ~epresentative for tix. Indeed, our !:ix-values 

I 
tally well with'M.O.-ca 1 culations (3), as shown in the table. 

Sincerely, 

E. . Bastiaan P.C.M. van Zijl C. MacLean 

bijlage(n) 

. \ 



compound 

coronene 

perylene 

chrysene 

pyrene 

triphenylene 

anthracene 

phenanthrene 

naphthalene 

benzene 

to281AXI {emu} 

8.0 

7.0 

6.0 

s.o 

4.0 

3.0 

2.0 

l.O 

1028 Ax (emu) 1028 8X (emu) no. of 
(exp. ) (theor., ref.3) rings 

-7.4 -6.74 7 

-3.6 -3.85 5 

-4.1 -3.71 4 

-3.82 -3.62 4 

-3.61 -3.45 4 

-2.94 -2.87 3 

-2. 94 -2.77 3 

-1.9 -1.90 2 

-1.01 -0.98 1 

Diamagnetic susceptibility anisotropies Ax for some aromatic compounds, 

plotted as a function of the nlllllber of aromatic rings. 

erOO 

~ 

0.0-----------~---------~-----~-------------------< 
0 2 4 5 6 7 8 

number of aromatic rings. 

References 

(1) P.C.M. van Zijl, B.H. Ruessink, J. Bulthuis, and C. MacLean, 
Acc. Chem. Res., .!2_, 172, (1984). 

(2) A.A. Bothner-By, C. Gayathri, P.C.M. van Zijl, and C. MacLean, 
J. Magn. Res., 56, 456, (1984). 

(3) E.R. Long, Jr., and J.D. Memory, 
J. Chem. Phys., 65, 2918, (1976), and references cited herein. 

320-3 



320-4 

N / r~f~rence : 

Centre 

/LABORATOIRES DE CHIMIE 

Departemknt de Recherche
1 

Fondamentale de Grenoble 

DRP/CH/85-110 , jc 

Grenoble, le 
28, mars 1985 

I 

I 

Professor Bernar,d L. SHAPIRO 
Department of Ch_emistry 

1 
College Station,, Texas 77843-3255/' 
U.S.A. . _ 

I 

Reverse DEP , experiments on a WM200 Bruker spectrometer 

I . I 
Dear1 Dr. Shapiro, , 

Jcently several techniques have been proposOd which allow .b,. 

1 . I • • f 13c h d , b I . . . ,, se ective editing · o attac e proton sp~ctra y using a re;verse or , 

• ' > I f f 1 . . f 13c ; / . h 1 ( 13c r ) inv~rse trans er o po arization rom to proton via t e J · I H 

spin-spin i~teraction (1) (2) (3). As the first step of these techniques 

us_~a:11y conjists of a presaturati_on of the pioton mag~etization, a very 

good supprf sion of the 
12

c . attached proton signals can be achieved 

resJlting i, very clean 
13

c satellite spectr~ even in natural 1abundanc_e 
13 · · I 

of I c. . 
• . • I 

T1 ese techniques can be easily implemented on multinucl~ar 

instruments by using the proton . decoupler channel and decoupling coil
1

to 

detect pro while . sending the carbon pulse~ to the 
13

c observing coil 

in the usu I 

jhe only problem is to switch selectively at . the ,RF mix~ng 

stage to ortain th~ proper proton reference' frequency while retaining 

the , 
13

c frequency pulsing capability in the 
1
transmitter channel of the 

spectrometJr. Wit~ our WM200 Bruker and af~er a few helpful teleph~ne. 

conversatiJns with M. Yves FRAVAL of Bruker-Wissernbourg, it -burned 6ut 
. I ' I I 
that this problem is easily solved by unpluging the Mixing t1nit III in 

I I I ' 

the BSV6-BB panel and replacing it by the L.O. Tripler unit, which; is 

no~all; ~~ed ~n the generation of the pr~ton obsjrve fre<
1
~uency. ! In 

addition, the o
1 

offset generation BNc· output of the calculator has: to 

be '.connnec{ed to the decoupler as well as to :the tran,bmitter. ·The figure 

illustratek a satellite spectrum obtained with a test sample of J!, 2-

propanediol using this set up and the reverse DEPT technique ' (2). This 
I i . l i 

technique as been applied to analyse the complex proton NMR 'spectra of 
I i I 

cl'Etudes Nuclebires de Grenoble, ORF-CH, 85 X, F. 3804~ 
Telephone : d[E6l 97.41.11, poste 38.33 - Telex ENERGAT 

. I 

GRENOBLE CEDEX, France. 
GRENO n• 320.323 

L 
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several heptitols acetates that Ronan LE FUR has been studying in 

collaboration with Pr. S.J. ANGYAL of the University of New South Wales, 

Australia. 
13 In these compounds the C satellite spectra were very useful 

to remove the accidental degeneracy in the chemical shifts of protons 

attached to different carbons. Part of the results of this study should 

appear in a forthcoming issue of Carbohydrate Research (4). 

Yours sincerely, 

J.P. ALBRAND* M.F. FORAY R. LE FUR 

REFERENCES: 

(1) R. FREEMAN, T.H. MARECI and G.A. MORRIS, J. Magn. Reson., 42, 341 
(1981). 

(2) M.R. BENDALL, D.F. PEGG, D.M. DODDRELL and J. FIELD, J. Magn. 
Reson., ~, 520 (1983). 

(3) J.M. BULSING, W.M. BROOKS, J. FIELD and D.M. DODDRELL, Chem. Phys. 
Lett., 104, 229 (1984). 

(4) S.J. ANGYAL, C.T. GRAINGER and R. LE FUR, to be published. 

* Departement de Recherche Fondamentale, Service de Physique, Groupe 
Resonance Magnetique en Biologie et Medecine. 
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a ) 

--------------

b ) 

.. 

ppm 

Figure 
r 

200 -~Hz 
1

H NMR spectrum 
. I 

a) Normal spectrum, 8 scans 
I 

b) Reverse DEPT spectrum, 3760 
the multi plicities. 

scans, 45° 

3 

proton pulse to obser\'e all 
\____, 



0 The NMR evolution continues: 

Higher speed, full automation and more 
~ versatility make the new AM the most 

advanced NMR spectrometer .. .. period. 

:, Full automation in NMR 
sample handling. 

D<) 

Again Bruker pushes the Here are some features you 
frontiers of high field, high would not want to miss: 
resolution NMR instrumenta- . ■ User-friendly, menu-driven 
tion to new, unequalled levels. software 

Based on the concepts ■ Keyboard control of all 
of the already success- parameters 
ful AM series, ■ 14" color raster scan 
including the only display 
proven 500 MHz ■ Multipen digital plotter 
system (over 30 ■ Automated shim, observe, 
installed worldwide), lock and spin control 
we are now intro- ■ 160 MByte hard disk and 
ducing these new streaming magnetic tape 
AM system features: ■ Ethernet data link 
Mega-Speed data ■ MAS up to 500 MHz 
traffic - via fiber optics ■ Helium holdtime up to 
-a superfast array 9 months 
processor, a new ■ 60-sample changer, 
pulse programmer, and more. 
incremental phase At Bruker Instruments the 

shifting, a CP/MAS accessory, NMR evolution continues. 
ultra-low loss dewar system, Take advantage and 
and automation features demand proof. 
previously unobtainable. For 
research and routine work the 
AM is the system of choice 
if you are looking for a high 
productivity spectrometer with 
true multi-user capability. 

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

In Europe: Bruker Analytische 
Messtechnik GmbH, Silberstreifen, 
D-7512 Rheinstetten 4, W Germany 

B~R NMR systems designed to solve problems. 



For 
• • I 

L1qu1 ' 
AM Series Spectrometers: 
For simplicity, versatility and pr 
ductivity in high resolution NM , 
Bruker offers a series of auto­
mated microprocessor-con­
trolled spectrometers. Features I 
include advanced pulse pro­
grammer, automated shim and I 
lock system, autosampler, time 
sharing, bit-slice CPU, high I ' 
speed array processor, 14'' coilor 
display and fast dedicated prnc~ 
essor, extensive software, and a11 

choice of supercon magnet 
systems from 200 to 500 MHz. , 
Performance characteristics 
include high sensitivity, excelle 
resolution and superior stability. 

s , Solids and Ill1aging. 
MSL Series Spec'trometers: 
For unparalleled flexibility in 
NMR, Bruker has developed a 
true multipurpose spectrometer. 
The series allows a choice of 
frequencies from 90 MHz to 
400 MHz, and provides the high 
power and speed necessary 
for even the most demanding 
experiments. All system 
parameters are supervised by 
distributed processors for data 
acquisition, spectrometer 
control and display functions. 
Experiments include CP/MAS, 
wide line, multipulse line­
narrowing, HR-NMH; 20, 
imaging and more. 

I 
NMR Imaging Systems: ; 
For in-vivo spectrose;opy and I 
NMR imaging, Bruker Medi9al 
lnstrumen'ts offers a yersatile , ; 
console with a com~irehensiye 
line of hor.izontal ma!Jnets-fr6m 
fields of 1 :ST to 4. ?T :and bore' 
sizes from 300 mm tb 1000 mm. 
The Biospec system !offers m1ulti­
nuclear capability, FJ imaging, 
flexible pulse progra,mming $~d 
a powerful data handling facility. 
In addition, complet•~ NMR 
imaging systems for [industrial, 
applications are alsq available. 
Write for details and 
applications. 

ruker delivers. 

NMR Systems designed to, sol~r problems. 

L 

L 

'-.._.., 



Laboratoiie de Chimie Organique Physique. Jnstill1t de Chimie - Universit~ de Liege - Sart-Tilman par 4000 Liege 1- Belgique 

Professor Bernard L. Shapiro 
TAMU NMR Newsletter. 
Texas A & M University 
Department of Chemistry 
College Station, TX 77843, USA March 26, 1985 

Detennination of the Efg ·at Nitrogen in a Pyridine-Borane Complex. 

Dear Barry, 

We have studied the complex formed between 2,6-dimethyl-pyridine and 

borane (BH3). At 298 K, in CDC13 solution, the T1 values for carbons-3 and 4 

translate into a reorientational correlation time of 6.8 + 1.5 ps. Using a 

pulse sequence designed to reduce acoustic ringing (1), the 14N linewidth is 

measured on the same sample at the sam~ temperature : 6v112 = 130 Hz. Hence, 

and with the assumption of extreme narrowing, the electrostatic field gradient 
21 · -3 -1 at nitrogen eq ~ (5.3 + 0.6) x 10 , in SI units (kg s A ). 

Otherwise, the Gorbachev appointment in Moscow should not make you 

unaware of the presence of a new, 26 years old, chef at "Les Vannes•, in 

Liverdun -- which. you assuredly know, is between Nancy and Pont-~-Mousson. I 

should watch him: his star may be on the rise, given his accomplishments. Be 

warned, however, that the desserts don't come up to the same very hig~ levels. 

Kind regards, 

Cordially yours, 

Yvette Houbrechts Pierre Laszlo 

PL:nd 
(1) C. Brevard in NMR of Newly Accessible Nuclei. Chemical and Biochemical 

Applications, P. Laszlo, ed., 2 vols. 1983-1984 , New York : Academic 
Press~ vol. 1, p 19. 

320-9 
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United States 
Department of 
Agriculture 

March 25, 1985 

Agrtltural 
Research 
Serv ce 

Professor B. L. Shap ro 
Department: of Chemis!ry 
Texas A&M University 
College Station, TX 77843 

Dear Dr. Shapiro: 

North Atlantic Area 
Eastern Regional 
Research Center 

600 East Mermaid Lane 
Philadelphia, Pennsylvania 
19118 

Title: Hemamethylph,sphoramide (1): Reference for IN VIVO 3lp NMR 

I Since the :Lnception @f our IN VIVO plant tissue studies, we have had a need 
for a more! reliable -~nd stable 31p reference. Because the 3lp chemical 

I shift of phosphoric acid resonates too closely to the vacuole orthophosphate 
I resonance :Ln the speetrum of plant tissue samples, H3P04 is difficult to 

use in an external c~pillary as a reference. A convenient alternatiVE! 
reference :mggested by Roberts et al. (2) is methylene diphosphonic acid (MDP) 
which resonates appr6ximately 12 ppm downfield from the lowest field 31p 
resonance (glucose 6fphosphate) in maize root tissue. Unfortunately, in order 
to maintalu the shift for MDP you must dissolve it in TRIS buffer at pH 8.9 in 
a sealed capillary. IThis preparation is stable for a limited time (1 to 2 
days), and a fresh sample must be used for each daily experiment. 
Furthermore, if high~r temperature studies (above 28°C.) are to be made, 
rapid degradation ofl the MDP signal is immediately apparent, making 
intracellular pH measurements highly inaccurate. 

Hexamethyl:phosphoramlde (HMPA) is an extremely stable compound (B. P. 
230°c.), w:nose chemital shift is independent of its pH environment. Since 

I . 

its chemie,3.l shift if at relatively low field (13.84 ppm downfield from MDP) 
HMPA is co:a.venient as an external reference for most IN VIVO 31p expe:riments. 

Figure 1 shows a typkcal 161.7 MHz spectrum of corn root tips (,-900, 5-7 mm 
excised t:lps) whose total concentration of mobile, observable tissue .3lp is 
approximately 12 mM.I The signal of the reference is from a capillary 
containing 120.0 mM HMPA in H20. The referencing of a shift position for 
the 3lp coiillpounds lnl the root tissue are consistent with those already 
reported :ln the literature. 

Although HMPA contails 9 methyl protons, proton splittings are unresolvable 
under the experimentkl conditions of no decoupling and 15 Hz of added computer 

I 

line broadening (15-QO Hz is the range of line widths observed for this 
tissue). If a narrorer reference line is desired, proton decoupling or 
perdeuter,o HMPA coulcl be utilized. 

Sincerely, 

/ 

,;;.2~ 
PHIL E. PF FFER I 

Research Leader 
Physical Chemistry and 

I 

it/atlit ~~"~ 
WALTER V. ~~IMOWICZ a-­
Research Chemist 

Instrumentation Laboratory 

L· 

L 
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(1) HMPA is a known carcinogen and should be handled with gloves in a well 
ventilated hood. 

(2) J. K. M. Roberts, P. M. Ray, N. W. Jardetsky, and 0. Jardetsky. Nature 
238, 870-872 (1980. 

HMPA 

2 

20 0 
PPM 

FIGURE LEGEND: 

3 

4 

-20 

6 
5 7 

-40 

161.7 MHz 3lp spectrum of approximately 900 excised maize root tips (5-7 mm 
long) occupying approximately 3.75 cm of a 10 mm NMR tube (capillary reference 
of 120.0 mM HMPA placed in the center of this sample). The sample is being 
continually perfused with an oxygen saturated solution containing 0.1 mM 
CaS04 and 50.0 mM glucose. The spectrum was obtained with lOK transients at 
a 30° pulse angle, 0.162 sec. pulse delay, 16K spectral width and 2K data 
points zero filled to 16K. Peaks (1) glucose 6-phosphate, (2) cytoplasmic Pi, 
(3) vacuolar Pi, (4) l-ATP, (5)ol.-ATP, (6) and (7) UDPG, (8),4-ATP. 
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PHILIPl?S-UN 1 ERSITATMARBURG 
FACHBEREICH CHEMIE 

Priv. Doz. Dr. Stefan Berger 

FB CHEMIE · HANS-MEERWEI -STR.· D-3550 MARBURG 

P1.""of. B. L 
l),apartment 
Ternas A8<M 
C,ol l ege St 
USA 

Shapiro 
of Chemistry 
niversity 
ti on, TX 77842 

MARBURG. DEN 

TELEFON (06421) 28-1 

DURCHWAHL: (06421) 28 
TELEX 482372 

3. 4. E15 

Charge Dep ndence of 13c1]c-~pin-Spin Coupling Constants 

Dear Profel sor Shapiro, 

I have rel ently observed some interesting pH dependent 
changes o

1

~ the 13c13c-spin-spin coupling constants in 
Vitamin C 1>. As far as I know~ QO systematic study of 
the chargF dependence of the 1~c1~c coupling constants 
is publis~ed, therefore I subsequently studied the se­
ries of orfho-, meta- and para-aminobenzoic acids, where 
cation, nleutral compound and anion are available within 
the same molecular framework. The values are given in 
the formLla scheme below and I soon hope to be able to 
write up these results. 

'.~'l..3 coo I 

t 
,1-.s-

t,.J\\~$ 

1> S.Berg

1

r, J.C.S.Chem.Comm. 12§1, 1252 

0 

I C
' 
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ROSKILDE UNIVERSITETSCENTER 
MARBJERGVEJ 35 

Poul Erik Hansen, Institute I, Life Sciences and Chemistry 
POSTBOX 260 DK-4000 ROSKILDE TELEFON 02 • 75 77 11 

Professor B.enard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TEXAS 77843 
U S A 
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DATO/REFERENCE 

19850325/kt 
JOURNALNUMMER DERES REFERENCE/JOURNALNUMMER 

Directional Effects and non-addi ti v'i ty of deuterium isotope 

effects on nuclear shielding of Acylderivatives. 

Dear Professor Shapiro, 

In a recent collaboration with K. Schaumburg and F. M. Nicolaisen 

we have investigated deuterium isotope effects on 
1
H, 19F and 

13c nuclear shielding of deuterium isotopomers of acylderivatives 

and especially acetylfluoride and acetaldehyde. A total analysis 

involving also three - bond H - F coupling constants revealed 
3 3 that ~F(D) depends strongly on geometry as ~F(D)t = 0.06 ppm 

3 3 rans 
and &(D) h = - 0.06 ppm. Isotope effects, &(D) of acetyl-gauc e 
flouride are furthermore non-additive caused primarily by unequal 

rotamerdistribution of the mono and dideuteroisotopomers. 3~H(D) 

of acetaldehyde is likewise negative indicating that this compound 

behaves similarly to acetyiflouride. 

2 ~CO ( D) of a series of carbonylcompounds have al so be·en measured. 

They range from negative as in acetone* to positive in methyl­

acetate and the order is acetaldehyde >acetone> acetophenone > 

acetylfluoride > acetic anhydride> acetic acid> methylacetate, 

a trend that is well known from organic chemistry. 

Yours sincerely 

r?_,,J ~ ~ 
Poul Erik Hansen 

PS! Reprints and preprints dealing with isotope effects on 

nuclear shielding are wanted in.the preparation of a review 

in the fall. 

* G. E. Maciel, P. D. Ellis and D. C. Hofer, J. Phys. Chem. 2..!., 2160 ( 1967) · 
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grc,upe elf aquitai' e 

B.P. r ,0 2 
69~:10 PIERRE-BENITE 
Tt!ll,phone : 17) 851.51.51 
Tt!IE!X: ATO 310990 

N/f!lf.: AN.179 85 
JJB/NF 

V/HH.: 

Dear Pro essor SHAPIRO, 

170-NMR ,of tert-buty hydroperoxide 

CENTRE DE RECHERCHE RHONE--ALPES 

Professor B.L. SHAPIRO 
Dpt 1of Chemistry 
Texas A & M University 
College Station 

TEXAS 77843 U.S.A. 

- I. 
PIERRE-BENITE,le March 26th 1985 

In order to monitor oxidative procJsses at room temperature, we needed 
an easy access to 

1

70 spectra of tert-butylhydroperoxide. We were very pu2:zled 
about the unique datum published in the pioneering investigations by CHRIST and 
cowork~rs (l)_in thr

1 
1960s. They reported a broad line (~vl/2 1000 Hz) at o 260 

for this peroxide. ' 

With a concentrated co111nercial aqueous solution (7.5 M), we could 
hardly detect any signal after overnight accumulation · at r. t. At 80°C, a spec­
trum was obtained witl h difficulty because of erensive decomposition. 

Figure 1 illustrates our results with diluted solutions of isotopi-
f" : 

cally e-n1riched -HOH h, 10 % 170). As shown 1 by the spectra, 'brio readily assi-

gnable oxygen sites are visible (see table). The 170 signals are broader in wa­
ter, preibably due to association and greater vjscosity. This may account for the 
difficulty of gettin good spectra at r.t., at i natural abundance levels. 

(1) H.A. CHRIST, P. IEHL, H.R. SCHNEIDER, H. DAHN 
· Helv. Chim. Acta 44, 865 0961) 

' 
i 
I 

Sio1ie Social: 12/16 llee des Vosges, Courbevoie. Hauts-de-S~lne (France). R.C.S. Nanterre B 319632790 
Societe Anonyme au capital de 493 407 800 Francs. 

\____, 



Table - 17a data of tert-butyl-hydroperoxide (--t"°a-ob-Hl 

Labeled 

compound 

'"' 10 't 
17

01 

Natural 
Abundance 

(7 .5 Ml 

440 206 330 

I ! 
anhydrous fn hexane I 249 

( room tempera tu re ) I 

aqueous solution I 245 750 I 206 650 I 
(room temperature) I I I 

--------------------1-----------------1-----------------I I I I 
aqueous sol utlon I 24s 250 I 205 200 I 

at so·c I I I 
I I I 

(14 000 scans) 
20 r.l;___,.,...,..,.,,.-

(10 000 scans) +OH 
15 mn---- __ 6 "'6_5___, ,__ __ B 

Figure 1 - 170-tlMR (27.02 :-!Hz) of Labeled tert-butyl-hydroperoxide 
('\, 10 ~ 170) 

at room temperature 

A - aqueous solution (2 M) 
B - solution in hexane (1 ~) 

~ 
. ___ .. --, 

\ ·/L-~ ___ 7 ~: 

I 

P. LUBIN 

ltr'1,~·'-'-1 
) ---

J . J . BAR I EU X 
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MARY CiOLLEGE · 
I UNIVERSITY OF LONDON 

DEPARTMENT OF CHEMISTRY 
Professor A.Bonnett. BSc .• PhD., DSc. ( ead of Department) 
Professor D.C.Bradley, DSc., FAS 
Professor K.W.Syke,s. MA.,BSc., DPhil. 

i . 

I MILE END ROAD 
LONDON E1 4NS 

Tel. 01-980 4811 
Telex 893750 

Profess,Jr B.L. Sha iro 
Depart1n,,mt of Chemistry 
Texas A & M Univer 1 ity 
Colleg1! Station 

?9th March ll 985 

Texas 77843 
U.S.A. 

Dear P1r1Jfessor Sha iro, 

S~lid-State 13 c Spectra of Metallocarbonyls 

l . . . I . . 
If this fails to meet the April 1st deadline, then· it must be the fault 

. I 
of the trans-Atlan ic postal system. We have one recent result which WE! 
find iuteresting:- l while anticipating the a~rival of the ULIRS jMSL-300 at 
London University (to be delivered to Duncan Gillies' Lab. at Royal Holloway 

I ' ' I College!) we hav~ bfen trying to get some fifst-hand experience 
I 
of the 

problem:; and the rfwards of solids · n .m. r. 11;1 the area of metallocarbonyl. 
chemist:cy. Professor Silvio Aime (University of Turin) provided a 
·moderal:1:?ly 13c (cai:'bonyl) enriched sample of Fe3 (CO)9 (EtCCEt) and Drs. C:hris 
Dobson and Lu Yun Lian at Oxford ran the 13 C spectrum. Our input to the! , 

I I • ' 

Problem of the ansfer (see Figure) , is philosophical:- the low temperature 
3 C sol1Jtion spectrum has only 3 peaks (intensity 6: I: 2) so why 7 peaks . 

here? 'l'his couid ·be (a) more than one crystal modification and/or (b) 111ore 
than om! ·molecule/tmit · cell; or (c) we see one molecule but the crystal ! 

. . I ' 
packing is such that the CO groups are not occupying equivalent sites, and 

· (d) why do the relttive intensities of the 7 peaks look so peculiar? · ! 
WE! don't expect that any of the above will ex~ite your average sollds 

n.m.r. 'buff, but t 1 us it is new, different~ and therefore good fun. 

Be:;t wishes ! I 
! 

Yours since·rely, 

~~j➔-· 
Dr. G.E. Hawkes 

I 

~~-4~) 
L 



NMR SAMPLE TUBES 
From: The Alternative Source 

■ A selection of high quality, precision 5 and 10 MM 
O.D. NMR Sample Tubes is being offered. Where 
quality, value, consistency of results, and 

to use our tubes. 

Other services include the design and / 
manufacture of custom-made insert tubing I 
and dewars in ~lass and quartz. 

Call or write for free literature, TODAY. 

~,\1\1/ 1/1~ 

~-~ 
NEW ERA ENTERPRISES 
P.O. BOX 425 • VINELAND, NJ 08360 

PHONE: 609-794-2005 
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DOW CO 

April 2, 198S 

Professor Bernard L. Sh piro 
c/o TAMU NMR Newsletter 
Department of Chemistry 
Texas A and M Universi t. 
College Stat~i ,on~ Texas 77843-3255 

DOW CORNING U.S.Al. 

MIDLAND, MICHIGAN 48640-~~4 
Telephone: (517) 496-4000 

Subject: Sample Integrity and Cr(acac) 3 for Silanol Quantitation by 295; NMR 
SpE?ctroscopy 

Dear Professor Shapiro: 

An area of considerable interest is the quantitation of silanol-bearing sgecies 
( 1). For th'i s, 29si NM spectroscopy offers some very rea 1 advantages; 29si 
NMR is specific for silanol type and _the effort required for sample prep;:i.ration 
is minimal~ In additior~ _the metho_d is _e~pect~d _. to be free:.ofjnt~rferences 
caused by the presence rf H20 and carbinol species. ' . · . ". 

F?r dilute solution ana~y~is.,, t~e expe-rimental !~ifffcu~ties impo:s:d on~tre . • -·_ 
signal avera9ing process ,n ~9si NMR by long spin-lattice relaxation times · 
(Ti's) may be reduced b~ the use of a suitable relaxation agent like Cr(acac)3~ 
As part of our study, we used an acetone-d5 solution of Me3Si0H (20% v/v, 
o=l2.8 ppm) and its co~densation product~ hexamethyldisiloxane (HMDS) (20% v/v~ 
o=7~1 ppm)~ In the ab~ence of Cr(acac)3 the Ti's were found to be 42.5 + .0.6 

sec and 45.0 + 0.3 sec respectively. In the presence of Cr(acac)3 at the-0;02 M 
.ievel ~ the T11-s were 4.r ~ 0~l sec and 5~9 ~ o:~1 sec respectively~ _· _ . " -

However ,-'org;rni c compourds of meta 1 s ( 2) have been observed to promote silanol 
condensation and it was1_of . interest to see whether sample integrity would be -
affected by the presence of Cr(acac) 3 at room temperature (ca 20°c). This would 
be of ·concerrn during e. xltensive periods of time averaging. To test this point~ 
six values of the HMDS/~e3Si0H ~olar ratio were determined for a freshly pre~: 
pared solution without Cr(acac) 3 and again after 24 hours. In a similar 
fashion~ a freshly prep~red solution doped with Cr(acac)3 at the 0:02 M level ii') 
acetone-d6 _was studied innnediately after preparation and after 24 hours. A com­
parison of results is shown on the following page~ 

\__,, 
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MEAN FOR 6 VALUES OF THE HMDS/Me3SIOH MOLAR RATIO 

Without Cr(acac)3 0~02 M Cr(acac)3 

Time= 0 mean = 0~753 mean= 0~747 
s = 0~008 s = 0~012 
s2 = 7.1 X 10-5 s2 = 1~3 X 10-4 

Time= 24 hrs. mean = 0.745 mean= 0.742 
s2 = 0~004 s = 0.008 
s = 1.7 X 10-5 s2 = 6.6 X 10-5 

Statistically, the above data is very consistent and it indicates that Cr(acac)3 
is chemically inert towards silanols~ It would seem that the long term presence 
of Cr(acac)3 is~ a cause for concern about sample integrity. 

As an independent confirmation of the method's reliability; the silanol species 
in question may be reacted with (HN-(SiMe2Vi)2) to yield a species with a 
O]J2SiMe2Vi endcap~ Subsequent analysis by capillary gas chromatography yields 
quantitative data concerning silanol content: After derivati_zation, the model 
system without Cr(acac)3 yields only two species of interest: HMDS and 
Me3Si-O-SiMe2Vi~ GC analysis provides a value of 0~71 as the HMDS/Me 3SiOH molar 
ratio~ The close agreement of two such different methods is yet another indica­
tion of both the chemical inertness of Cr(acac) 3 towards silanol species and its 
utility in timely and accurate silanol quantitation ~ 

Sincerely yours, 

~//(~ 
Thomas M~ Carr 
Analytical Research 

A O (\ .1-1 ,1 11 Cl'0- \_ :'.-\ : ./~'7./\f\,, U 
0 

Paul J~ Garner 
Analytical Research 

1) Griffith, G. W~, Ind. Eng. Chem. Prod. Res. Dev., Q 590-593 (1984). 

2) Noll, W~~ Chemistry and Technology of Silicones, Academic Press, New York, 
1968, pp~ 213-214. 

MK4/TC-1 
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UNIVERSITY OF cAuFORN(, DAVIS __ 

BERKELEY. DAVIS • IBVINE. ios ANGELES • 1\IVERSIDE • SAN DIEGO • SAN FRANCISCO (_ '_i SANTA BARBARA. SANTA CRUZ 
-------------,.-' -----,--' -----------~-

DEPARTMENT OF CHEMISTRY 
: 

Professor B. L. Shapiro 
Department of ChemJstry 
Texas A & M Univer~ity 
College Station, T~xas 7784 

l 
I 

Proton-Proton Nucl~ar Overh user Effect in 
I 

Dear Professor Shariro, 

}?AVIS, CALIFORNIA 95616 
! 

April 9, 1985 

One fine day, Gerd\ entered •he lab and said: "In oJr efforts to apply the nuc:lear 
Overhauser effect ~o the st~dy of paramagnetic proieins at any cost, let's perform 
the experiment on ~et~aquo ~yoglobin to assign som~ of its heme (Figure 1) 
resonances. 11 1 l ! 

' I 
Rather flabbergast~d, we an wered: "But it's a high-spin (S = 5/2) ferric form!" 
-"Yes, alas, only ~ome of t~e hyperfine shifte~ pe.ks could be identified by isotope 
labeling, and we m~st know ~hat the others are." ; · 
Now, you see, this[ sounded impossible and we criedi"The proton spectrum of ■et-aqua 
myoglobin eKtends over a ra~

1

ge of 100 ppm and exhi6its broad lines (Figure 2A) ••• 
The spin-lattice rrlaxation times of the signals appearing downfield from 10 ppm 
vary between 0.2 and 8 ms, such short times should

1
reduce the observable NOE1; 

dramalically! Bes~des, we·i1 never saturate th6se;lines selectively." 
-"Keep in mind, ~,ej get larg~ NOEs in the low-spin form, we should see somet~ilng in 
the high-spin form~ Try itlASAP!" : . 
Well, late one night, we did try and in Figure 2B, 'you can see the results of a 
regular 10 NOE exp.riment at. 500 MHz: when a 0.05 W r.f. field is applied for 30 ms 
to the one-proton ~esonance ~, saturating the line to 50X, a negative NOE is 
observed to the El-~ethyl and peak h.., The size 'of the NOE from~ to h.. is 4X ,~hereas 
that of the reciprbcal NOE,I from t to~ (Figure 2C), is 7X. 
Gerd commented: "I~'s unambtguous. By using the p~rtinent equation 

and the experi:e:tt:•::::::r:~;::: = 5.1 ■■, ,- 1<li = 2.2 ■ sand •c • 10 ns, ■e 
obtain a reh consi~tent wit~ the distance expected•for a geminal proton pair 
(1.77 A>. The onl~ pair thkt would show dipolar connectivity to the 8-methyl is the 
7-e<-CH2 propionate!. It is kl so interesting to note that the NOE al 1 ows us t,o 
distinguish the t~o protons! of the diastereotopic pair: ~ is close to the CH3 , 
w h er ea s t i s mo r t~ Ir em o t e • po es n ' t t h i s p r o v e t h at : i n s p i t e of t h e sh or t r e 1 ax at i on 
times T1 and T2, viery useful NOEs can be profitably observed in high-spin 
hemeproteins? LiJten, you ~now what we should try! this on ••• " 

I I. I 

Moral: the boss iJ always r·ght but should never l~ave on sabbatical. 
I 

i 
With our best reg~rds, 

I 

Gerd La Mar Juliette Lecomte Steve Unger 
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a 

Figure .!._: the heme structure in met-aquo myoglobin (CO.., groups omitted) 
~ 
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Figure~: A, 500 MHz spectrum of met-aquo myoglobin (40°C, pH 6.4). 
B, NOEs obtained by irradiation of~, the* indicates 

intensity solely due to off-resonance effect. 
C, N □ Es obtained by irradiation of t!._. 
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OPERATIONS DI.RECTOR. 
I Purdue iocheaical Magnetic Resonance Laboratory 

I and i . 
POSTDOC."I'8RAL RESEARCH ASSOCIATES Ill BIOLOGICAL lHl 

I SPECTROSCOPY ARD PKOTEI~ DESIGN 
Cht1stry DepartlM!nt, Purdui University 

Operations Director: ; NMR Spectroscopist {Ph·.D.) to manage, collaborate, and intera1::.t with the 
user community of t ,he Purdue University Biochemical Magnetic Resonance Laborato:ry (an NIH 
Regional Resources Facility). The facility has the latest state-of-the-art Nicolet 470 MHz 
and Varian XL-200 i~struments (the later has a wide-b'.ore magnet and an array prcicessor for 

_ very fast 2-D procus~ing). In addition a wide-bore Ni401et 200 MHz spectrometer fo available 
in an adjacent la9oratory. This position will b~ available Fall, 1985. Salary is 
commensurate with sk~lls for al NIH supported staff-leve;l position. 

Poat-Doctoral Associates: Several postdoctoral positions are available for Fall, 1985. These 
studies are directeid i _towards t~e development of new ap~lications of NMR spectroscopy to probe 
the detailed molec~lar structure and dynamics of i biological molecules. Multinuclear 
{ 1H,2H, 13c, 17o, 19F, 31P, etc.) I NMR of enzyme complexes•, nucleic acids, nucleic acld-drug and 
carcinogen complexe,s i and nucleic acid-protein complexes is being pursued. The laboratory is 
involved in new ins:trumentatio~ and computer soft-ware ~evelopment, and will includ1i! state-of­
the-art 470 MHz and !two 200 MHz NMR spectrometers. ~o-dimensional NMR studies w:lll be used 
to describe the thre~-dimensiorial structure of proteins,! nucleic acids, and their complexes. 

Site-specific ~tagenesis l, recombinant DNA metho~ologies will be used to design new· 
proteins for NMR study. 0ne project will involve the site-specific mutagenesis of the lac re-

pressor. : I . 
1 

Other projects will involre ab initio molecular orbital and oolecular mechani•::.s computer 
calculations to prc>be the reactivity of bio-organic mo~el systems and their enzymatic count-

1 I I ., 

erparts. The model i system s~udies center on the stereoelectronic effect in phof1phoryl and 
acyl transfer reacl:i'ons. Addf tional .calculations on t~e Purdue University Cyber :WS "super" 
computer will invo]

1

ve mo __ delir g of protein react_i_ on J, pathways and DNA repressor protein 
complexes. -

1

_ 

A background i~ enzyme isolation, enzymology, ·recombinant DNA oolecular b:1.ology, NMR 
· I - I spectroscopy or com.putational chemistry would be appropriate. 

The salary is !comparable l to the NIH postdoctoral scale and commensurate wllth experi­
ence. The positions are avaiil.able for one year and are renewable for a second year if de­
sired. Interested fandidates I should send a copy of their curriculum vitae and have two or 
three letters of ref~rence fo arded directly to -

i 
Dr. David Gorenstein : 

I 
After August 15, 1!1185 
Department of Chemlstry 
Purdue University ! 

I 
West Lafayette, Ind.iana 47909 

Pd.or to '. August 15, 1985 
Departmetjt of Chemistry 
University of Illinois at 
P.O. Box 4348 
Chicago, Illinois 60680 

Chicago 

D. G. Gorenstein (E:dftor), 31P NMR.: Principles and Applications, Academic Press, 1984. 

D. G. Gorenstein, i. Lai, and D. O. Shah, "P-31 and! Two-Dimensional 31P/ 1H correlated NMR. 
Spectra of Dupfox1 d(Ap(0-17)Gp(0-18)Cp{0-17)T) an:d Assignment of P-31 Signals in 
d(ApGpCpT) 2 ·Actinomy~in D Complex, Biochemistry, 23, 67~7 (1984). 

D. o. Shah, K. Lai, jand D;. G. lcorenstein, "1 3c NMR Spe~troscopy of 'Transition-State Analogue' 
Complexes of N-Acetyl-L-Phen~lalaninal and a-Chymotrypsin, J. Am. Chem. Soc., 106, 4272 
(1984). J - L 



New Advanced Function Series FI'NMR from 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 

a 
, 1,:11 -:_-:_~-:_ 

~~~~~~~~~~~~~~~~~ .:.,__ 

- ~ 

Availabk in 80MHz electromagnet and 100MHz, 200 MHz 
and 270MH. 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. 



to improve 
fie1 measurement 

control 
Hall effect field regulator 

1 
ER 031M I 

I 

Hall effect magnetometer 
fR 031Z 

i 

I 
~WDl~1[~'1, ~fl(l00QN!"°11.P;UU,Z 

You can get a new standard of performa ce by upgrading 
your field regulation and ibeasurement . quipment. The 
superiority of advanced d~sign field regtilators and mag­
netometers from IBM lns~ments can le seen clearly in the 
performance curves showA at theiright. Regulator accuracy 
is 200mG from - SOC to! + 23kG. 

Microprocessors in eac~ unit ~rovid ease of operation 
and complete flexibility of application. jvlost units also can 
be programmed through ~S 232 or IEEE 488 (IEC 625) 
interfaces. Other outstanding features ibclude: 
ER 031M Hall effect rJgulator-Lol noise, 0.lmG 1ms 

in lHz band width. Ex!cellent long-t~1m stability, 2 ppm/ 

degree. I I 

ER 031Z Hall effect magnetometer-Very fast, 20msec. 
measuring cycle time. fariety 

1

of pro If e heads available. 

BH 15 Hall effect magnetometer-regulator-Combines 
features of ER 031M ahd ER 0312 1lus sweep capability, 
digital and analog out~uts and homogeneity plots (x-y) 
with resolution of 11119. I 

ER 035M-Extremely "ccurate NMR magnetometer, SmG 
from 450G to 20kG. Tracking rate, kG/3 sec. Optional 
EPR in-cavity probe. I 

Integrated solutim:is for,Scie ce and Industry 

Hall effect field regulator 
and magnetometer BH15 

NMR magnetoineter 
ER 035M 

-- ----

1-. - - -- -
I 

I 

11111 
~ ,a,11~111n 

- --- - -

' 

...,,. . . , . 

K Gauss 5 10 15 20 25 

Let us tell you more 
1 

To get more information on these IBM Instruments 
products, just send the attached reply card or ~all 
800-243-7054. In Connecticut, 800-952-1073. Or 
write IBM Instruments, Inc., Orchard Park, PO Box 
332, Danbury, CT 06810. Outside the U.S.A. ~et in 
touch with your nearest Bruker-Spectrospin sal~s 
representative. : 

--------- - - --- - -- - ---- - - ------ ----- ~-
Instruments 
Inc. 
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Western Research Institute 
P.O. Box 3395, University Station 

Laramie, Wyoming 82071 

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

307 721-2011 

April 3, 1985 

RE: A Simple Relationship to Check the Validity of NMR Data of Fossil Fuels 

Dear Barry: 

Both lH and 13C NMR have been used extensively in qualitative and 
quantitative characterization of fossil fuels. Data from lH NMR are generally 
quite good because there are essentially no instrumental or physiochemical 
difficulties in acquiring good quantitative data. However, with 13C NMR, 
obtaining quantitative data are more difficult. The problems associated with 
obtaining quantitative 13C data have been addressed by many investigators. 
Even though the methods described in the literature do provide quanti­
tative 13C data, it would be more assuring if the NMR data of fossil fuels 
coul<i be internally evaluated in conjunction with data obtained for another 
technique without the addition of a standard calibrant which for most fossil 
fuel studies would be most difficult. 

A relationship (equation 1) is given which compares the fraction of 
Tertiary aromatic carbon resonances in the 13C spectrum with the aromatic 
atomic hydrogen to carbon ratio, (H/C)a, obtained from lH and 13C aromaticity 
values, and elemental analysis. 

( 1) 

where: 

f~ = Fraction of aromatic tertiary carbons (Ct/CA) 

Hw = Weight percent of hydrogen 

Cw = Weight percent of carbon 

fh = Hydrogen aromaticity value a 
fc 
a = Carbon aromaticity value 

An Affiliate of University of Wyoming Research Corpora/ion 
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Ct = Integrated area of tertiary aromatic carbons 

Ca= Integrate~ area of otal aromatic carbons 

I 

Table I gives the results for four fuel samples investigated. 

Table I 
Fuel Samples 

A B C D 

fc 0.6~ 0.51 0.65 0.57 

(:/C)a o.5~ o.53 0.59 0.61 

The clos~ agreemen~ between the values gives some assurance that 
integrated val:ues obtaired from the NMR spectra represent the hydrogen 
carbon types within samp e. 

I 

Sincerely, 

~~ 
Daniel A. Netzel 

I· J!~L I 
: 

Lila F. Thompson 

the 
and 

The Pesticid~ Chemistry and Toxicology Laboratory of the University of 
California atl Berkeley I invites applications for a Specialist Series pos:ltion 
in Nuclear M1agnetic fesonance (NMR) Spectroscopy. Applicants must hold a 
Ph.D. or equ~valent degree in chemistry, biochemistry or related fields and 
must have ex~ensive ~xperience in the multidisciplinary applications of 
advanced NMR1 instrumedtation. Responsibilities of the successful candidate 
include: a~eration bnd maintenance of a multinuclear 300 MHz Bruker 
instrument f~r a res~arch group of 20 chemists, biochemists and toxicolo­
gists; inteiration a~d application of advanced NMR techniques with a 

' I 
diversity o~ chemical, radiochemical, biochemical, metabolic and toxico-
logical probl~ms; development of related research projects. Position. starts 

I I 
July 1, 198~ for a minimum of two years on long-term NIH grant support. 

-~ 

~ 

Appointment ~evel (A~sistant, Associate or Full Specialist in non-tenure 
series) and i starting! salary are dependent upon qualifications. Send 
curriculum vlitae, pu?lication list, college transcripts and names of 3 
professional ;references by June 15, 1985 to: Dr. John E. Casida or Dr. Luis \__,, 
0. Ruzo, Pe~ticide C~emistry and Toxicology Laboratory, Department of 
Entomologicall Sciencles, 114 Wellman Hall, University of California, 
Berkeley, C-lifornia 94720. The University of California is an equal 
opportunity/a~firmative action employer. 

! I 



McMASTER UNIVERSITY 
Department of Chemistry 

1280 Main Street West, Hamilton, Ontario, L8S 4Ml 
Telephone: 525-9140 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station 
TX 77483 
U.S.A. 

Dear Dr. Shapiro 

April 22, 1985 

Re: A vJP-80/90 Spectrometer 

The pending arrival of two new Bruker NMR spectrometers has 
created a pressure on space in the NMR area. Our venerable (but 
still working) multi-nuclear WH-90 has been offered for sale in the 
NMR newsletter, but before disposing of it, we thought we might up­
date the system by "hooking it up 11 to a WP-80 restricted to observing 
protons and carbon-13 only. 

This turned out to be surprisingly simple. The RF inter­
connect cable giving transmitter and receiver connections from console 
to magnet is identical for the two systems. This cable is really 
4 RF cables and 5 DC connections, and depending on layout the cable 
is either extended from the WP-80 magnet to the WH-90, or else the 
WH-90 cable plugs direct into the WP-80 console, taking the place of 
the usual connection. The manually set frequency synthesizer (from 
the WH-90) now provides the mixing frequency for the WP-80 pulse 
transmitter, which then supplies either system. The lock and de­
coupler frequencies for the WH-90 are still obtained from the WH-90 
electronics and hence the 10 MHz source is extended from the WP-80 and 
substituted for that in the WH-90 console. Spf2 pulse signals for 
control of decoupling are taken from the WP-80 1 s ASPECT 2000 computer 
to an appropriate BNC connector which was part of an already existing 
modification to the decoupler unit. The auto stop signal is also 
easily taken from the back of the D2 lock unit to be put in parallel 
at the back of ASPECT 2000 with the auto stop signal of the WP-80. 

The advantages of this set up are numerous. Besides costing 
very little, we continue to use the low field multinuclear system but 
now with a more modern computer and software. Pressure on space is 
relieved by removal of the recorder and supporting wings from the WH-90 
console, and a general packing together of items. Moreover, we still 
have a BNC-12 computer and other assorted electronic goodies available 
to any interested buyer! 

Yours sincerely 

f-1.J. ~-
B.G. Sayer J. I. A. Thompson 
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fflll FD)( C:HASE 
~ CAl'\JCER CENJTER 
INSTITUTE FOR CANCER RESEARCH ■ 7701 BURHOLME AVENUE ■ PHILADELPHIA, PENNSYLVANIA 18111 

215/728-6800 

Professor Bernard L. Sh piro 
Department of Chemi stryl 
Texas A and M Universit~ 
College Station, Texas I 77843-3255 

Re: A standard for l 03~h? 

Dear Professor Shapiro: 

April 24, 1985 

Here is a copy of he 103-rhodium NMR (9,469,263 Hz) spectrum of a sample 
of dicarbonyl (5-hapto-~yclopentadienyl)rhodium (2 grams) in 2 cc benzene-d6 in 
a 10 mm sample tube. Te material was p_urchased from Strem Chemicals, I1r1c., 
Newburyport, MA 01950. The spectrum was obtained on a NT-300 NMR spectrometer. 
Our low-band probe is specified from 14N_l7o (21.6-40.7 MHz). We found the 
actual tuning range to cover l03Rh-187Re (9.4-68.3 MHz). We used the INEPT 
pulse sequence, with a 25 second cycle time, to get a sufficiently strong 
signal (FID) so that t~e magnetic field homogeneity could be maximized on the 
lD3Rh signal. That shimming resulted in a linewidth of 0.062 Hz for the 103Rh 
spectrum shown here. (The 2JRh~H coupling is 0.70 Hz.) 

In the absence of a standard sample for l03Rh performance, it is suggested 
that this material 1 and this method (INEPT) be used for establishing resolution 
and sensitivity specifications. While the results given here are, we feel, 
impressive, they are n~t necessarily optimum as only a moderate effort was 
given to obtain this s 

1

ectrum. 

Please credit thi contribution to the subscription of Dr. Mildred Cohn. 

RWD/msw 
Enclosure 

Sincerely yours, 

~ykstra 

INSTITUTE FOR CAN I ER RESEARCH ■ AMERICAN ONCOLOGIC HOSPITAL 

I 
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Department of 
De Boelelaan 108:3 
1081 HV AMSTERDAM 
The Netherlands 

Phone 020 - 548 5 361 

your ref. 

subject 

I 
you letter dated 

VRIJE UNIVERSITEIT AMSTERDAM 

SUBFACULTV OF CHEMISTHV 

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

our ref. date 

JB/JABL/IS April 11 1 1985 

ALTERNA:TE 

Shapir I, 
SCAN 1H and 31P SPECTRA OF RAT MUSCLE 

Dear Professor 

A well known app ication of in vivo NMR is the study of the kinettcs 

of phosphorus contain"ng metabolites from 31P spectra of muscle tissue. 

From the resonance po i tion of the inorganic phosphate signal the intrllL­

muscular pH may be inlerred. It is tempting to relate this quantity to the 

lactate concentration but this is not a straightforward matter [1]. 

In a recent expe iment we have applied J-modulated echo difference, 

spectroscopy [2] tom asure lactate concentrations from in vivo proton 

spectra. In timeshariJg with these we recorded the 31P spectra thus showing 

the feasibility of apJlying alternate scan multinuclear NMR to in vivo 

problems. The samples studied where the excised m.gastrocnemius medialts 

from the hind legs of a Wistar rat. Phosphorus spectra at 101 MHz were 

taken at 8.4 seconds during which four 250 MHz proton differemce 

spectra were recorded. 

In the figure th time course of the spectra is shown for a period of 

7 hours, one pair of jpectra every 30 minutes. Each pair of spectra took 

14 minutes to acquire. Presently we are developing a double tuned 31P/1H 

probehead for a 4.2 T sla 89 mm bore magnet. This is expected to be large 

enough to a.ccomodate n anaesthetized rat along with provisions to keep the 

temperature constant, to stimulate the hind leg muscle and to measure tts 

force. 

(Continued on page 35.) 
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SOLUTIONS IN fREQUENCY SYNTHESIS 
VOS-3 FEATURES 

• Low cest • Very low phase noise 
• H lgti resghJ.)i GA ( even c10$e to the cafr1er} 
• 1 p~m acouracy 
• Fast witching 

excellent spectral pur,i,ty 

• Simwttarieous TTL 
and SIN outputs 

• Cornpyter ir:itertace 

The VDS--3 -is slmplythe most rJost-effective 
syntNesJzer Of)tior-, in the fndustry. 

Pbaae-co1ttin11a1 switching 

SPEC-IFICA TION& 
FREfUEl&Y Hllti!GE DID· 3,000,tlOO,OOOl-lz (3MHz) 

IIE80WTl0ff .001,Hz {1 milliHMZ) 
®NTHOL locat fro.nl paool f0-dfg1t thurntwbeel 

Remote, by back panel OOflJlOOtor. 

REMOTE eONTRDL SCHEIIE m l~lc. par\a.llel-anr,y BCD, positwe,l:true; 
38 oonlrol Ms. 

FREOUEIIDY STAMDABD iOMH1 irrtarnal, 1-C,,m slaodarli 
Switchable J:N>rl ior 10MHz external source; 
_&Vnm if)IO 500 ohms,. 

AIJil OUTfUT 10MHz 
OUTPUT S tt O lo + 10 dBm into 50 orms_ 

s11par~te TTL outptJI 
~Ill.NESS ± Ma 

LBEL CDNTROL Manual by ffQn( panel oontrlll. 
sw1roHI NG SP.EEO <HO NH'OMGinds 1D J l'llllilll JI IIW Jkna, 

•11m11 .!!I_ lllD fnqHtlGIH II •• 
CHAHCIERllliCS Phase-.ooolirnJ>US at switch point 
SFIECHIL PllltllY Spl.ll'iws: < - 55dB, lffarrnontcs: <-50dij 

PlfAH: NOliE @I-Hz < -86~1t1Hz 
@UHz <-t10m/Hl 

IJJIIIEA 1 l 7V ± 1.0%, 60 Kcz. 1 fiW 
(22-0V/fiOH~ available) 

JEMPERATURE O to +5Cl"C 
D M'EISIDIS 1'' X 8'' X 4" !rack mounl avaOa,bfe) 

fl Cf/AY'-lUBIUlY $t995, Imm stock 
OPTIONS IE~HB"8 iriler1aoo 

l{f> 
• SCITEO ELECTRONICS, INC., 7380 Clairemunt Mesa B,ulevart San Di11• California 92111 (619) 292-0500 
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-1 .. 1 .... ~· •• ,~ _,:s---!-17--J,11./(;. -~-

~~ -i..:; -~ lf(/j l . , 
~•r~. ll.C:::i.::==:::::l' -:J/1.c., _,J.li,_..2 I ,"'llJ."- __J, f/J 14,.,._, 

•''" '-- - - ., h .. -~I<', -L(J_l1,,' -,, ~... ·~ ... . 
I 

Why use a shotgun i, ste d of a rifle? 

BASIC PERFORMA,"CE O, TIO S 

BANDWIDTH .... .... ......... 1 to 20MHz 
CENTER FREQUl::NCY 1 .••...•. up to 1 GHz 

I I RESOLUTION . . . . . . . . . mioroHertz to 1 Hz 
I I 

SWITCHING SREED ... 1500 ~ANOseconds 
SWITCHING MODE ..... ph~se continuous 
SPURIOUS ... , .......... -75pBc to -45dBc 
HARMONICS . . .......... -50~Bc to -40dBc 
PHASE NOISE . ... ..... , <1 ~0dBc at 1 KHz 
SIMULTANEOUSOUTP, TS. l SIN/COSITTL 

MECHANICAL CON'FIGU"1 TIO OPTIONS 

0 . I . b d1 ne or two cIrcuIt oar s 
Any electrical interface 
Custom or standard chassis 
Your logo and pa11 number 

I 
from the men1i abore .. 

-------· 

... we'll build EXACTLY wh21t you need!! 

SIGNAL PROCESSING AND CONTROL OPTIONS 

Quadrature output ·, 
Remote controlled phase rotation (90° steps) 0 
<-1 00dB isolation pin diode switching 
BCD or binary control 
Onboard or external clock 
Remote controlled phase reset to 0° 
Digital output of phase information 
Phase predictability 
Phase repeatability 

ADDITIONAL OPTIONS 

Switching speeds as fast as .040usec. 
Simultaneous TTL and not-TTL.

1 Additional fixed frequency outR
1

uts. 
Local and remote control. 

I I -

DESIGN YOUR OPTIMUM RF SOURCE! 
I 
I 

~ 
~~CTRDNICS IOIC 

• 7380 CLAIREMONT MESA ~OULEVARO 

~- . I 

• SAN DIEGO CALIFORNIA 92111 • (619) 292-0500 • TELEX 882008 SCITEOUD 
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(Continued from page 32.) 

We are confident that alternate scan NMR in combination with J-modulated 

echo difference spectroscopy will prove applicable to living samples. 

Yours sincerely, 

J. Bulthuis P.A. Huijing J.A.B. Lohman 

320-35 

Dept. of Physical Chemistry Interfaculty of Physical Education Oxford Research Systems 

Abingdon, Oxon 

[1] 

[2] 

U.K. 

R.J. Newman, J. Bone Joint Surg., 66-B, 434 (1984) 

D.L. Rothman, F. Arias Mendoza, G.I. Shulman and R.G. Shulman, J. Magn. 

Res., 60, 930 (1984). 

We wish to thank· Bruker Spectrospin N.V. in Wormer, The Netherlands, for the 

use of their 250 MHz NMR spectrometer. 
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mri 
TEXAS CHRISTIAN UNIVE~SITY 

Bo~ 32908 
Fort Worth, Texas ' 61 29 

817-92 -7195 

Dear Ba:rrv: 

Department of Chemistry 

From the Despairs of DEPT 

At the Vari n users' meeting before the ENC several people 
i n d i ca t e d t h e y w re ha v i n g t r o u b 1 e s us i n g t he s t and a r d DE PT 
sequence on t'hei { XL-instruments . We have had difficulties also 
with this experiirent on our XL-300 5 .1 version sot tware; so I 
made a nuisance q f myself raising questions with the applications 
chemists. SlowlJ a picture of what was going on emerged, and on 
my return yester ay from Alisomar I tried out a simple fix which 
worked verv wel 1 [ indeed. 

Since we did not anticipate needing a solids probe for our 
XL-300, we receiyed the usual con£ igurat ion of the high a1rid low-
powered decouple r s. The 5 . 1 version software calls for the 
continuous mode use of the high-powered decoupler during the 
first two cycles l and Waltz-16 with the low-powered decoupler 
during the third cycle . The assumption of the programmer was 
that everybody w , uld have the bilevel decoupler system required 
as a sol ids acce p sory . This sys tern has a very fast switch which 
allows for the e!f.Plovment of both decouplers during the m:PT 
sequence . vii th Ith e rout in e deco up 1 er set up, the sw i t chin •J i s 
much slower(ca. 10 ms) . The effect is to produce spectra that 
appear to have al small amount of residual coupling intact, i.e. 
the lines are fl nked by small broad peaks. Furthermore, one 
cannot find a value of PP, the 90° pulse on the proton 
deco Up 1 er , wh i Ch W i 1 1 prod u c e the c Orr e c t DE PT S Pe c t r a . 

Th~ problem could be solved by using the high-powered 
decoupler throug out <DHP=YYY), but a safer way is to use the 
decoupler low-peter mode(DHP=NNN, DLP=1 leaving DMM as CCS) . Our 
parameter set co, es up with the decoupler offset at 350 Hz which 
is way downfield from our aliphat.ic region . I used D0=-100 which 
puts the decoupler in the middle of the aliphatic region. The 
value of PP was etermined by setting MULT = 1.0 and arraying PP 
over a range of jvalues while using a menthol sample. The correct 
spectrum is shown in the Advanced manual . On the adjoining page 
are the ADEPTS ~ pectra of a sample of 4-androstene-3,17-dione. 
Only the saturated carbon region is shown . The printout with 
this program: notl only gives the totals of each type of carbon but 
also specifies each carbon by type . 

The hetero ~ uclear correlation software(HETCOR) also suffers 
from the decoupler ' switching problem. Again it is best t ,o go 
with deicoupler low power all the way using the value of PP 
determined above. 

Best regards, 

Smith 

I 

(Continued on page 39.) 
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THE BACKUP YOU'LL RECEIVE 
Varian's commitment to exce11Jnce i; analytical instru­
mentation carries with it another; eqJally important, 
obligation: to offer superior user su~port as well. The 
scientists who choosB the world's finest instruments have 
come to expect no less. l 
Support from Day ·One. Before yo r Varian instrument 
is delivered, detailed pre-installationlinformation will 
guide you in planning your laborator•s layout and 
providing the necessary services. 

Applications expertise for the asking. As a Varian 
owner; you can tap Varian expertise ih your analytical 
technique. Varian applications· laborJtories, located in 
strategic locations throughouMhe wthrld, are staffed with 
accomplished scientists ready to hel you with your 
applications problem. 

Training to expand your skills. Varian offers a con­
tinuing program of customer trainir:ig on a variety of 
instruments. Courses are carefully structured to address 
different experience levels. 

Literature to keep you updated. Applications, new 
techniques, technical innovations, experimental trends­
to keep you up-to-date, Varian maintains an "open 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. 

Varian Service-an umbrella of professional care. 
A staff of highly experienced and thoroughly trained 
service specialists backs you up in the U.S. aind abroad. 
Should you ever need expert assistance to correct an 
operational irregularity in your equipment, you have the 
assurance that help is on the way on short notice. 

FOR varian(l@OD/J@@@(l 1NsrnuMENTs 

~AL (800) 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, SunnyvaleJCalifornia 94089 • In Canada 332 Guelph Street, Georgetown, Ontario L7G 4B5 • In Europe 

Steinhauserstrasse, CH-6300, Z g, 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 3170 

• 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. 

® 
varian 



(Continued from page 

Ac°Oi.J!SITIOl·l 
SFRQ 75.429 
TH 13.750 
s IJ 5920.7 
AT 0 . 970 
MP 11486 

FB 3300 
BS 64 
ss 0 
p IJ 23.5 
p 1 0 
01 2.000 
02 5.00E-2 
TO -38130 

HT 8 

CT 8 

DECOUPLl°HG 
OH 1 . 750 

DO -100 , 0 

OM HHY 
DMM ccs 
OMF 9900 

DHP HHH 
OLP 1 . 

PP 90.0 

FLAGS 
IL l·I 
IH H 
DP l·I 

PROCESSING 
SE 0.318 
LB 1. 000. 
RE 1-lOT USED 
CD NOT USED 
CCD HOT USED 
AF HOT USED 
HI 1-lOT USED 
MATH F 

SPECIAL 
TEMP 1-lOT IJSED 
VTC 25.0 
Pl.!90 ~-.. C' 

L,..-..,11 • .J 

MIJLT ARRAYl 
.J 140.0 
D3 0 
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Lilly Research Laboratories 
A Division of Eli Lilly and Company 

Professor B. L. 
0

hapiro, 
Departmeint of Chfimistry, 
Texas A&:M Uni ver I i ty, 

307 East McCarty Street 
Indianapolis . Indiana 46285 

(317) 261-2000 

18 April, 1985 

College station, TX 77843-3255 

Dear Barry: 

and Information Management 

One of . the functions of our laboratory is to 
provide spectroscopic services for the organic and 
biological chemiJts throughout the corporation. Perhaps 
unlike other indti.strial spectroscopy laboratories, we also 
have the resport~ibility of archiving all the data we 
generate?. At present we do this using the good old­
fashione?d method I of printing our spectra on paper and tlhen 
sorting these, a:ollating them with the spectra of other 
spectros,copic laboratories, copying all spectra, and finally 
microfilming all lthe data. If this sounds like a system 
that was invented over 30 years ago and which badly needs 
replacing using iore recent technology, then my description 
has been accuratEk. We too have recognized the obvious, and 
we are actively I investigating the possibilities of a LIMS 
(Laboratory Information Management system). My purpose in 
this letter is Share what little we have learned and to 
solicit the exp~riences of others who routinely generate 
more data than their present filing systems can accommodate. 

So far e have identified a rather short list of 
commercial LIMS , which we feel will satisfy both our 
requirements and: management's wish list. In all cases ithe 
major problem we have identified is that of interfacing: 

1 

if 
we are really co~strained to include in this system all the 
spectrm;copic an , analytical services we provide---as indeed 
we are-·--we face: the problem of interfacing all sorts of 
computers to one: LIMS computer. We have an Apple II+ on the 

T 



UV machine, Nicolet 1280 1 s in the IR and NMR labs, an H-P 
A700 in the microanalytical lab, and down in MS ... would you 
believe .•. we have a Varian 620 (remember them?). While we 
have not yet decided on what computer the LIMS will reside, 
the fact is that the corporation has four VAX computers, and 
that it is considered desirable to get the data on one of 
these machines eventually. Hence, we would be interested in 
hearing what other folks have learned about interfacing lab 
computers such as those I listed above to VAX 11/780 
systems. 

Another problem we have worked on is that of mass 
storage. Of course, we have limited mass storage in each of 
the laboratories, but this is not sufficient to take care of 
our long-term archival needs. We would prefer to delegate 
the problem of mass storage to our corporate data processing 
group, who have had to establish routine facilities for 
archiving to satisfy the needs of our business people and 
the government regulators. One of the reasons I suppose I 
was chosen to look into this problem is that it is well 
known that NMR eats up mass storage faster than other 
spectroscopic methods. In our department---which provides 
support in NMR, IR, UV, MS, elemental analysis, optical 
rotation, and titration---a simple calculation based on the 
system manuals for the various instruments showed that NMR 
accounts for 90% of the mass storage needs! 

I hope that we are not 
difficulties, and I would be very 
anyone who can suggest solutions to 
described above. 

alone in facing such 
pleased to hear from 
any of the problems I 

Doug Dorman, 
Mc525, 
The Lilly Research Labs, 
Indianapolis, IN 46285 

320-41 
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ARIZONA STATE 
u N IVERS IT y_+-___________________ TEMPE, ARIZONA 85287 

I 
DEPARTMENT OF CHEMISTRY 

I 
Professor B.L Shap ro 
Department of Chemistry 
Texas A & M Univershy 
College Station, TX 77843 

I 

Dear Professor Shap
1
·ro: 

March 26, 1985 

VARIAN XL-100 FOR SALE ---------

We are current y awaiting delivery of a Bruker AM400 spectrometer, but in 
order to make room :1 or the new equipment, we need to dispose of our old XL-100 
CW spectrometer. The system is fully operational, and comes equipped with a 
12 in magnet, magnelt power supply, recently refurbished heat exchanger, console, 
and variable temper

1

ature controller. We are willing to part with the complete 
system or individua11 components. Interested parties should contact Dr. Devens 
Gust or me at the above address or ca 11 ( 602) 965-3613. 

Sincerely, 

Ronald A. Nieman 
Research Specialist 

------■--------------------------------1-

OFFICE OF 
SURPLUS PROPERTY SALES DEPT. 1 

HO Bonair Siding Road 
Stanford, California 94305 

STANl'ORD UNIVERSITY 

April 10, 1985 

Stanford University has replaced one of our computer systems with a different 
model; as a result e have a Nicolet 1080 system to sell. The equipment is as 
follows: I 

Nicolet Computer System with: 
Nicolet 12 Bi: Digitizer 
Nicolet Sweep:Control Connector 
Nicolet Display Control 

Nicolet Input-j'.loutput Co~troller (10 Controller) 
Nicolet Disc f ew.ory Coupler 
Nicolet Exten ed Memory Unit 

Diablo s►stem !Power Supply - Series 30 

Diablo disc Drive with: 
Terminator 
Cables and Ma ual 

Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 

Model 
Model 

1080 
SD81 
swao 

290 
293 
294 

1080E 
029 

31 
30 

If you should have' any questions please feel free to call me at (415) 497-3001. 

Sincei;ely Yours, . L 
,, ,:Q /7 'Y 

. · '.1 /{Ff·'- 0 I 1-~ --
John B. Pipkin, 
Mana!Jer 
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INSTITUTE 
FREDERICK CANCER 

2~~8£.fL. 
...._ ____ R_E_S_E_A_RC_H_FA_C_I_L_IT_Y ____________________ _ 

P.O. Box B, Frederick, Maryland 21701 

March 27, 1985 

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

Dear Barry: 

Problems/Opportunities from a 

Peripatetic NMR Facility 

You really should charge for colored paper. Once again we have the dubious 
excuse that we are having to relocate our NMR facility. From the relocation 
in August, 1983 we learned at least one lesson which the bio NMR people may 
find of interest. After moving our NT300 wide-bore spectrometer we began to 
experience difficulty in keeping our 200g rats happy, and in two instances, 
alive. The source of the problem was discovered with the use of a Luxtron 
fiber optic temperature probe* and proved to be a heating of the magnet gap by 
the room temperature shim coils. The shim settings on several of our coils 
were toward the extremes of the pot. These changes resulted because of changes 
in setting of the super-con shims after it was brought back to field following 
the move. Our animal work has ground to a halt while we wait for a Luxtron 
probe to be modified for use in a high field magnet. The outer coating on the 
standard Luxtron probe (LMC-6) is paramagnetic; this gives erroneous temperature 
readings. [This discovery was made by Dr. Paul Fagerness of Texas A & M 
University]. We took our experiment down to Jim Ferretti and Bob Balaban at 
NIH and found their NT360 wide-bore to have a "cold" bore. They in fact have 
very small room temperature shim correctiions and need to heat the probe air 
to prevent hypothermia in their 200g rat studies which involve long acquisitions. 

On the high resolution side of our research, we are happily cranking along on 
routine 2D NMR applications to organic structure analysis using both our new 
Varian XL200 and the NT300 spectrometers. We thank the physicists once again 
for the beautifully useful techniques of 2D NMR. The streaming mag tape on 
our new XL is a real godsend with the 2D data piling up. 

We would also like to recommend to our collegues that they build or purchase a 
hardware Waltz decoupler: Varian sells one for their new systems and we purchased 
one for our GE NT300 from Bob Santini through Bio-Magnetic Instruments, Inc. 
This update is money well spent. 

@ PROGRAM RESOURCES, INC. • Operations and Technical Support 
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A quick note of an error in the Nicolet (GE) 1280 NMC Manual (p. 236): The 
"Ul COMMAND" example h:1s the definitions for RLKSTA and BLKSIZ switched; 
i.e., BLKSTA = 422 and BLKSIZ = 421. We hope this saves other beginners 
sometime. 

Hopefully, next year w will have results which are of a less routine nature. 
Please credit this to r. Chmurny 1 s account. 

Gwendolyn N. Chmurny, h.O. , 

&lj_,(_,L_ ;J)j· . /P&v--
Bruce D. Hilton, Ph.0. 1 L.T. Martensen* 
Chemical Synthesis Martensen Company, Inc. 
and Analysis Laborator P.O.Box 261 

] 

. Williamsburg, VA 23187 

* Marty Martensen very kindly helped us with the Luxtron probe experiments 
during a very lengthy emonstration of the probe. 
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GE Pet:forrnance! 
IH, 13c; API; and2D NMR in¼ 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 IH- 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 
a5 mm tube. 

Use Compusmm 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 l3C 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 BC 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, arraJige 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 
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New techniques are easy to implement 
on a GX Series NMR Spectrometer. Ask 
today about your application. 
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