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WILMAD 

Consummate care in the storage and 
preparation of spectroscopic samples is just as 
integral a part of good spectroscopic practice 
as running the investigation or analyzing the 
spectra. And consummate care, of course, 
begins with equipment. 

Our new, expanded Wilmad line of vials, 
storage and septum bottles, and a broad 

...I. 

variety of stoppers, caps, and septa help L · 
materially to simplify the handling, storage, and 
preparation of samples ... eliminate expensive 
sample loss ... and save unnecessary waste 
of time and money. 

Wilmad vials and bottles are manufactured 
of top-quality borosilicate glass to prevent any 
pH modification of the contents. The variety of 
caps available match any sampling or storage 
need. Snap caps of polyethylene, open-top 
types with elastomer septa, aluminum seals 
with Teflon-faced septa ... whatever you need 
we now carry in stock. 

Write or call for our new Catalog 781 . 

WILMAD GLASS COMPANY, INC. 
World Standard in Ultra Precision Glassware 

Route 40 & Oak Road • Buena, N.J. 08310 U.S.A. 
Phone: (609) 697-3000 • TWX 510-687-8911 
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more ,1n 
FTNMR 

Spectrometers 
... it's JEOL 

The FX60Q, FX90Q & FX100 
Feature: 
■ (000) DIGITAL Quadrature Detection 

System 
■ Multi-FrequencyTUNEABLE Probe 

observation 
■ Dual Frequency probes ! 

■ 4-channel DIGITAL phase shifters 
(DPS) 

■ Comprehensive auto-stacking system 
■ Foreground/Background system 
■ Computer based pulse programmer 

with Multiple Pulse Sequence 
Generator 

■ CPU Expandable to 65K words (MOS) 
■ 2-channel 12 bit AD/DA 
■ T1p/spin locking system 
■ Disc storage systems 
■ Multi-Mode HOMO/HETERO 

decoupling capabilities 
■ Programmable Variable Temperature 

Unit 
■ Simplex Y/Curvature gradient 
. controller . 
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CONCORDIA 
UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

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

Dear Barry: 

September 5, 1978 

Use of an HP 1000 Computer System for Nmr 

Your reminder arrived not long after I had returned to 
Montreal from Vancouver, where I spent my sabbatical leave 
working with Laurie Hall, at the University of British 
Crilumbia. Much of my time there was spent w1th the 
11 homebuilt 11 270 MHz instrument (TAMU NMR NEWSLETTER, 238, 
19 (1978)). We did quite a lot of instrument development, 
but I also managed to make many proton relaxation (T1) 
measurements. I had a very pleasant and profitable stay at 
UBC. 

Before I left Montreal for UBC we took delivery of our new 
computer system, which replaces our old reliable, but slow and 
inadequate, Hewlett-Packard 2114A. The new computer is an 
HP 21MX-E, purchased as an HP 1000, Model 31, package. We 
have 32K of 16-bit memory, a 4.9 M byte dual disk drive, and 
an HP 2645A ·11 intelligent 11 video .terminal with dual tape 
cartridge drives. The new computer is to a large extent 
software and hardware compatible with the old, so we have been 
able to transfer some programs, and some peripherals and 
interface cards, directly from the old system to the new. The 
computer is interfaced to hobby computer kitset video terminals, 
and a Teletype. We have built a dual 12-bit DAC, using CMOS 
IC 1 s, for 1 scope display and for plotting with an X-Y recorder. 
Fortran IV and Assembly languages are currently configured. 

SIR GEORGE WILLIAMS CAMPUS 
1455 DE MAISONNEUVE BLVD. WEST 
MONTREAL, QUEBEC H3G 1 MB 

L 



Professor B.L. Shapiro September 5, 1978 

I spent the first part of my leave getting the new system 
installed and operating. At present it is set up for data 
acquisition and processing in the pulsed FT mode, and also 
for CW acquisition. Since we use a homonuclear lock on our 
modified HA-100, and consequently have dynamic range problems, 
we use double precision integer data acquisition in the 
pulsed mode. The data are converted to single precision before 
Fourier transformation. In the CW mode, data acquisition is 
synchronized to the recorder movement by using pulses from the 
recorder x-axis ste~ping motor as data acquisition flags to 
signal the computer through its interrupt system. The CW mode 
is used to digitize spectra for line shape analysis. 

The most recent addition to the computer, yet to be 
installed,is a Writable Control Store and associated software. 
When this unit is operating, we will be able to program 
commonly used routines in microcode, which is faster and more 
efficient than normal Assembly code. The WCS contains lK 
words of 24-bit memory. We have obtained a microcoded Fast 
Fourier Transform package from the HP contributed software 
library. This should execute very fast. Other candidates for 
microcoding are phase correction, exponential 
multiplication, etc. 

Program development, from the HP 2645A terminal, is very 
fast and straightforward. Programs may be written and edited 
off-line and stored on magnetic tape cartridges, or they may 
be prepared on-line and stored on disk or on tape cartridges. 
Ease of program development is a very important consideration 
to users with a "homebuilt" system who must develop their own 
software. We find that the HP 1000 is quite comparable to a 
large time-shared computer in this respect. 

Best regards. 

LDC/ac 

Yours sincerely, 

-L.D. Colebrook 
Professor of Chemistry 

241-2 
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UNIVERSITY OF CALIFORNIA, SANTA BARBARA 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA• SANTA CRUZ 

Professor B. L. Shapiro 
. Department of Chemistry 

Texas A & M University 
College Station, Texas 77843 

DEPARTMENT OF CHEMISTHY 

SANTA BAIIDAHA, CALIFORNIA 93106 

September 22, 1978 

"Earthquakes and NMR. Point II." 

Dear Barry: 

Seven years ago Professor Roberts provided the first published report of 
the influence of Californian earthquakes on nmr equipment made by everyone's 
favorite Californian manufacturer (T.AMUNMRN #150, March, 1971) and 
suggested that perhaps others could supply additional data points. I'm 
sorry to sa:y that we are now in a position to do so. On August 13 a 
5,1 Richter quake with an epicenter approximately six miles from our 
XL-lOOjNicolet system disturbed what was turning into a pleasurable -----.__ 
Sunday afternoon. A tremblor of over 30 sec. duration with severe north- L 
south motions and several sharp aftershocks, the event resulted in 
$5.5 M damage to the campus and an incredible mess in the chemistry 
building. There was no permanent relocation of the XL magnet although 
the consoles were shifted a bit. When electrical service was restored, 
the system came up smoothly but soon went down and has been subject to an 
increasingly frustrating series of apparently unrelated component failures--
a diode in the heat exchanger, a 15 v ·supply in the magnet power supply, 
op amps in the console, a resistor in the console power supply, and a major, 
as yet undiagnosed, failure in the Nicolet computer. Perhaps most time 
consuming in terms of trouble shooting was the dislocation of a connecting 
pin in the cable from the console to console power supply. In all,nearly 
six weeks of operating time has been lost and I can't avoid the feeling 
that we're in for a lot more. of iost production. Of course, there's no 
proof that any of our problems were due to the quake but one wonders what 
the probability is that all of these "failures of normally reliable parts" 
would take place nearly simultaneously. 

The CFT-20, located on .the second floor, suffered damage to the magnet 
power supply in the form of several resistors being snapped from the circuit 
card. This was easily repaired and the instrument has been running 
faultlessly since. 

Maybe next time we'll be able to report (1) the. resumption of normal 
operat~ons of the XL-100 and (2) some data obtained therefrom. 

Sincerely yours, 

J. T. Gerig 
Professor of Chemistry 



l5TI UNIVERSITY OF MINNESOTA 
TWIN CITIES 

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

Dear Barry: 

Department of Chemistry 
Kolthoff and Smith Halls 
207 Pleasant Street S.E. 
Minneapolis, Minnesota 55455 

October 3, 1978 

RE: Postdoctoral Position 

I currently have a postdoctoral position open immediately for study 
of NMR relaxation in protein systems. This work will include solid state 
NMR, cross polarization, and line narrowing experiments, as well as some 
more straight forward aspects of multinuclear NMR spectroscopy. 

My laboratory is currently equipped with two Fourier transform 
instruments that operate with Varian magnets and Nicolet data systems. 
Some instrument modification and probe construction is planned. 

241-4 

Anyone interested, with experience in solid state NMR or related areas, 
may learn more about the detials of our program by calling .me at (612)373-5575. 

RGB/mh 

Yours truly, 

/? / 
_/4-;cJ:-
Robert. G. Bryant 
Associate Professor 
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Professor B.L. Shapiro, 
Department of Chemistry, 
Texas A and M University, 
College of Science, 
College Station, 
Texas 77843, 
U.S.A. 

Dear Professor Shapiro, 

University of Nottingham 

Department of Chemistry 

UNIVERSITY PARK NOTTINGHAM NG7 2RD 
TEL NOTTINGHAM 56101 

11th September 1978 

Confonnational Analysis of C~clic Compounds 
using Variable Temperature· TC NMR Spectroscopy 

I report briefly some results obtained recently using 
low temperature 13c NMR! We had previously2 shown that 
the conformational equilibrium in cis-decahydroquinoline 
(1 ~ 2) favoured (2) (93.5% at 199K), in which the nitrogen 
lone pair can occupy a hindered 'inside' position. 
Identification of signals due to (1) and (2) used chemical 
shifts 'calculated' from the shifts in cis-decalin, together 
with empirical shift parameters for replacement of -cH2- by 
-NH-. 

Similar techniques have now shown that (3) is favoured 
over (4) in the equilibrium in cis-decahydroisoquinoline 
at 215 K [70% of (3)]. Further-;t'he low-te_mperature 13c 
spectrum of (1 ~ 2) in CDCl3/CF 3co2H showed approximately 
equal proportions of (5) and (6); a similar experiment using 
(3 ~ 4) also gave approximately equal proportions of (7) and 
(8). These results demonstrate that the origin of energy 
differences between (1) and (2), and between. (3) and (4), lies 
in the difference between H/H interactions and H/lone pair 
interactions. 

Yours sincerely, 

Dr. H. Booth. ----
1. H. Booth and J.M. Bailey, J.C.S. Perkin 2 (in press). 

2. H. Booth and D.V. Griffiths, J.C.S. Perkin 2, 1973, 842. 
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STANFORD UNIVERSITY 
STANFORD, CALIFORNIA 94305 

STANFORD MAGNETIC RESONANCE LABORATORY ( 415) 497-4062 
( 415) 497-6153 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 
RE: TAMU NMR Newsletter 

Dear Professor Shapiro: 

September 15, 1978 

The Stanford Magnetic Resonance Laboratory is announcing the Fourth 
Annual Stanford Conference on Molecular Structural Methods in Biological 
Research which will be held November 10 and 11, 1978, at the Fairchild 
Auditorium at Stanford University. The conference will be devoted to 
recent advances in the solution of biological structural problems by spec
troscopic and crystallographic techniques, with a special emphasis on 
protein structure and dyna mies. The

1 

conference is sponsored by the Bio
technology Resources Branch of the National Institutes of Health. 

Anyone wishing to register or receive further information should 
contact me at the letterhead address or call at 415/497-6270. A registra
tion fee of $30 is required to cover the cost of catered luncheons on 
November 10 and 11 and a banquet dinner on November 10. Closing date 
for registration is October 20, 1978. 

Sincerely, 

Alice Walker 
Conference Coordinator 

0 

0 



. Varian -introcluces: 
The Xt:200 $Uperconducting FT NMR spectrom~ter 

In a cost- and resource-cor:iscious world, the new XL-200 
with 47-kG st:Jperconducting magnet makes a lot of sense. 
To begin with , its high-fiela performance qnd advanced 
design come in a truly affordable package. And ec0nomy 
characterizes the XL-200 spectrometer in other ways, 
too-such as the low-loss dewar ur:i it , which lets the 
system operate over three months on only 25 liters of 
liquid helium! 
The basic instrument is designed for 1H (200 MHz} and ' 3C 
(50 .3 MHz}. observation , but it will accommodate a host of 
other nuclei with the optional 20-80 MHz broadband 
accessory. 
The XL-200's data management system tops all conven
tional concepts of versatility and convenience. There are 
two proce.ssing units working in tandem-one 32 bits wide 
and very fast for data acquisition, the other programmed 
in a high-level langua§e and extremely flexible for aata 
manipulation . Both operate continuot:Jsly and, together with 
the X~-200's full complement of built-in 1/0 devices, offer 
you unique multi-tasking capability and high sample 
throughput. 
And that's only the beginning of a long list of features 

interval (45 days with optional refrigerator) 
• 5- and 10-mm samples standard; other sample sizes 

optional · 
• Broadband probes covering 20-80 lv!Hz and 188-212 

MHz ranges 
• Flexible mix/match RF system with fixed-f~equency 

sources such as 'H , '3C, 19F, and 3,p · 
• Compatible with RF syr.ithesizer ,for broadband multi

nuclear operation 
• 50-kHz spectral widths with quadratu~e phase detection 
• Au.tomatic 2H internal field/frequency stabilization with 

exclusive Autolock™ circuit 
• 'H homo/.heteronuclear decoupler for a wide variety 

of gated modes 
• Programmable 32K CPU for data processing and multi

tasking 
• Independent 32-bit parallel processor with <;ledicated 

random-access memory for spectrometer control and 
data acquisition 

• Built-in 1/0 devices include solid-state keyboard; 

which could read like your own NMR wishlist: ~-~ 

5M-word moving-head disk with dual platter (one 
removable); high resolution raster scan storage/display 

oscilloscope; 32-column line printer; 500 x 240 mm 
X-Y recorder. 

• 47-kG Nb-Ti superconducting magnet with 50-mm 
bore 

• 25 liters liquid He dewar capacity; 3-month refill 
interval 

• 35 liters liquid N2 dewar capacity; 14-day refill 

If you would like the balance of the features to 
compare with your wishlist . write Varian Associates. 

Inc .. Box D-070,611 Hansen Way, 
Palo Alto , CA 94303. 

'. 



Varian Sales Offices 

CALIFORNIA 
9901 Paramount Boulevard 
Downey, CA 90240 
Phone: (213) 927-3415 

375 Distel Circle 
Los Altos, CA 94022 
Phone: (415) 968-8141 

COLORADO 
4665 Kipling, Suite 1 
Wheatridge, CO 80033 
Phone: (303) 425-0413 

GEORGIA 
6650 Powers Ferry Road 
Suite 100 
Atlanta, GA 30339 
Phone: (404) 955-1392 

ILLINOIS 
205 W. Touhy Avenue 
Park Ridge, IL 60068 
Phone: (312) 825-7772 

KENTUCKY 
Executive Park, Suite 110 
Louisville, KY 40207 
Phone: (502) 897-0171 

MARYLAND 
4701 Lydell Drive 
Cheverly, MD 20781 
Phone: (301) 772-3683 

MASSACHUSETTS 
400 Totten Pond Road 
Waltham, MA 02154 
Phone: (617) 890-8430 

NEW JERSEY 
25 Hanover Road 
Florham Park, NJ 07932 
Phone: (201) 822-3700 

NEW YORK 
6489 Ridings Road 
Syracuse, NY 13206 
Phone: (315) 437-6464 

OHIO 
25000 Euclid Avenue 
Euclid, OH 44117 
Phone: (216) 261-2115 

TEXAS 
Plaza Southwest 
5750 Bintliff Drive, Suite 202 
Houston, TX 77036 
Phone: (713) 783-1800 

WASHINGTON 
300 120th Avenue 
Bldg. 2, Suite 230 
Bellevue, WA 98005 
Phone: (206) 454-2910 

@ 
varian 

Instrument Division sales offices and representatives are located in: Algeria, Argentina, 
Australia, Austria, Benelux, Brazil, Canada, Chile, China, Colombia, Costa Rica, Denmark, 
Eire, Finland, France, Germany, Great Britain, Greece, Holland, Hong Kong, Iceland, India, 

Iran, Israel, Italy, Japan, Korea, Lebanon, Malaysia, Mexico, Morocco, New Zealand, 
Norway, Pakistan, Peru, Philippines, Puerto Rico, Portugal, Scandinavia, South Africa, 

Spain, Sweden, Switzerland, Thailand, Turkey, United States, Venezuela. 



DEPARTMENT OF HEALTH, EDUCATION, .A.ND WELFARE 
PUBLIC HEAL TH SERVICE 

NATIONAL INSTITUTES OF HEALTH 
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NATIONAL INSTITUTE OF 
ENVIRONMENTAL HEALTH SCIENCES 

P .O. IIOX 12233 

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

Dear Barry: 

RESEARCH TRIANGLE PARK , N .C . 217<n 

September 10, 1978 

Re: Ring Current Effects on 13c Shifts? Postdoctoral Position 

13 Earlier, in connection with our. ion pairing studies, we recorded the1 

_c spectrum of the phenalenyl anion (Li sa~t/d8 -THF) _with the results 
given below. Because the central carbon shift Ts upfield from that 
of the other quaternary carbons, and because in the simple Huckel MO 
theory the charge on these carbons should be equal, it was thought that 
the upfield shift might be due to a ring current effect. Futhermore, 
since the charge on the central carbon is zero, we reasoned that the 
anion might be be.having as a 14 1r-electron ·periphery and that the 
corresponding cation might behave as a 12 1r-electron periphery and thus, 
we could examine both a diamagnetic and paramagnetic ring current within 
the same carbon framework. 

128.1 128.4 

anion anion 

20. 7 . 

s.20 _ 

6.33 

13 5 • 1 

cation 

Because the phenalenyl cation is not very stable, we have subsequently 
prepared the 1,4,7-trimethylphenalenyl anion (Li salt/d8-THF) 1and cat~on 
(perchlorate salt/trifluoro acetic acid), and obtained their Hand C 
spectra with the results given above. To our initial suprise, the 
central carbon shift is upfield in both the anion2and cation. After 
examination of the theory of ring current effects and the energy levels 
from Huckel MO th~orv for the phenalenyl ring systemt we believe the 
results are consistent with the follow~ng: (1) because we are dealing 
with an odd-alternate hydrocarbon, the two 11 extra 11 electrons on going from the 
cation to anion are going into a non-degenerate, non-bonding molecular 
orbital (thus, there is no splitting of degenerate energy levels as would be 
the case with a 12-annulene); and (2) therefore both the anion and cation 
should have identical, diamagnetic ring currents. 
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Both CNDO a~d INDO MO calculations reproduce the trends in the chemical 
shifts with the INDO results fiving a slightly better correlation with 
o = -159p + 288.5. The deviations are such that it is difficult to access 
t~e ring current effect on the centril carbon ~hifts. Perhaps what is more 
interesting is that the total difference between the observed shift for the 
carbons in the cation and the corresponding carbons in the anion is 319.8 ppm. 
This is in excellent agreement with the predicted value of 329 ppm for a · 
2 w-electron difference suggested by Spiesecke and Schneider. 

I expect to have ·an opening for a postdoctoral position starting 
after October 1, 1978. The conditions are that the person must be a non-US 
citizen and no more than two years after their Ph.D. Interested persons 
should forward their resume along with two letters of reference. 

Finally, please credit this contribution to Dr. McKinney's account. 

1. · Work done at the University of Georgia. 

Sincerely yours, 

Richard H. Cox 
Research Chemist 

2. J. A. Pople and K. G. Untch, J. Amer. Chem. Soc., 88, 4811 (1966). 
3. H. Spiesecke a.nd W. G. Schneider, Tetrahedron Letters, 468 (1961) . 

. Cont I d. from p. 241-12. 

5c* for Some Hydroxy- substituted 2-Acetylaminofluorenes 

Carbon 1-OH 3-OH 5-OH 7-OH 

Cl 145.21 118.43 115.57 115.96 
C2 125.42 126.0 137.23 137.01 
Ca 122.22 147.13 117.61 117. 83 
C4 111. 35 106.93 122.85 118.58 
Cs 119.74 119.28 152.90 120.03 
ca 126.22 126.0 113.48 

; 
113.97 

C7 126.61 126.61 127.72 156·. 52 
Ca 125.08 124.88 115.76 112. 15 
Ca 34.30 · 35. 86 36. 82 36.44 
ClO 130.49 133.57 142.76 142.76 
Cu 139.03 137.35 136.07 136.72 
C12 141. 19 141. 21 126.90 132.48 
Cl3 142. 88 143.61 144.70 144. 66 

C=O 169. 81 168. 89 168. 07 168. 04 
CH3 23.26 23.72 23.97 23.99 

*solutions in DMSO-d6 with reference to internal TMS, 
measured at 25. 16 MHz on a Varian XL-100-15 at a con-

. . 
centration of 100 mg/ml. 

._......____ 

~ 



KETTERING - MEYEPI LABORATORY 

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

Southern Research Institute 

0 
2000 NINTH AVENUE SOUTH 

BIRMINGHAM,ALABAMA 352015 

TELEPHONE 205-323-8592 

September 14, 1978 

241-12 

Title: 13C Spectra of Four Isomeric Hydroxy-Substituted 2-Acetylaminofluorenes 

Dear Barry: 

During the last few months we have had occasion to determine the 13C 
spectra of four derivatives of 2-acetylaminofluorene bearing hydroxyl groups at 
the 1, 3, 5, and 7 positions, respectively. 

1 

0 
2 II 
N-C-CH3 H 

Using the fluorene data of Stothers, Tan, and Wilson,1 and substituent 
constants derived for benzene, 2 I have arrived at tentative assignments for all 
.four. The assumption was made that a substituent on one ring does not affect the 
chemical shift of the carbons in the other ring, which is not strictly true. In 
addition, iri two cases the substituents are ortho to each other, which introduces 
additional hazards in making an assignment. And, of course, substituent con
stants derived for one ring system can hardly be used with certainty for another. 

Nevertheless, I have found the approach useful in characterizing these 
isomers, and in the cases of the two isomers for which we have the proton-coupled 
spectra (1-0H and 7-0H isomers) the assignments have been consistent with them. 
Perhaps the data and tentative assignments can be of use to others working with 
these compounds. 

~~ 
Martha Thorpe 
Senior Chemist 

MT:jkw 

1. J. B. Stothers, C. T. Tan, and N. K. Wilson, Org. Magn, Reson., 1977, 
9(7), 408-413. 

2. J. B. Stothers, "Carbon-13 NMR Spectroscopy," Academic Press, New York, 
1972, p 197. 

Cont'd. Bottom of p. 241-11, 



241- 13 TELEPHONE 

345 1844 

TELEGRAMS 

UNIMELB PARICVU LE 

Wnibtrsitp · of ;ffidbournt 
DEPARTMENT OF ORGANIC CHEMISTRY 

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

Dear Professor Shapiro, 

Parkville, Victoria 3052 
25th September, 1978. 

13c ipso(a)-SCS and Electron Demand in 1,4-Disubstituted Benzenes 

Since substituent effects are used routinely in the assignment of 13c resonances 
in aromatic systems it is important to kriow whether the effects for monosubstituted 
benzenes published in the texts can be extrapolated to more substituted systems. It 
has previously been established that para-substituent chemical shifts (SCS) are non
additive in 1,4-qisubstituted benzenes, the deviation depending on the nature of 
the para(4) substituent. 1 

We have recently completed a study with Dr. Brownlee's group at La Trobe University 
of the effect of increasing electron demand upon ipso(a)-SCS in 1,4-disubstituted 
benzenes. For the substituents Y = Meo, Me, H, F, Cl, Br and CF3 we have examined 
the shifts for a large range (25) of substituents X, increasing in electron demand 
from NMe 2 to TCHCH 3 • When the a-SCS [0C4 (Y=R) -0C4 (Y=H)] are plotted against 0C4 (Y=H) ~ . 
as a measure of the electron demand of X, a series of lines are obtained as shown \__,., 
in the Figures. 

The negative slopes for F, OMe and CF 3 with increasing electron demand are no 
doubt due mainly to increasing conjugative interaction of these substituents with C4 
where the resonance structures 1-3 make an increasing contribution to the ground 

~"V 
state of the molecule. 

In the case of Me and CF 3 discontinuities occur at. X=H which suggest that there 
is a change in the mechanism of electron supply to the developing electron deficient 
centre (X) or (less likely) that factors other than electron density ar0. making a 
major contribution to the shielding of C4. 

The data presented here 
benzene derivatives and will 

X X 

Q ¢ 
y F+ 

1 ~ 

should. be useful in 
be submitted to the 

X X 

Q 6 
.. u 

+ OMe F=CF 
+ 2 

2 3 
~ ~ 

the assignment of· resonances in 
Australian Journal of Chemistry. 

Yours sincerely, 

(~ 

D. P. Kelly . 

1Bromilow, J., Brownlee, R.T.C., Topsom, R.D.,.and Taft, R.W., J.Arn.Chem.Soc., 1976, 
98, 2020. 
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SYNTEX RESEARCH 
DIVISION OF SYNTEX (U.S.A.) INC. 
3401 HILLVIEW AVENUE 
PALO AL TO, CALIFORNIA 94304 

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

September 19, 1978 
A/R 2057 

SUBJECT: 11 The Configuration of the Methyl Group in Ethyl-l'""hydroxy-2-
Methylbicyclo[3.2.O]hept-6-ene-7-carboxylate11 

Dear Barry: 

The title compounds were recently synthesized in these laboratories by 
Dr. Robin Clark and the establishment of the configuration of the 2-methyl 
group presented an interesting problem. 13c nmr spectroscopy did not yield 

,..........___ . 

L ' 

an inmediate solution since the two spectra are quite similar (Table I). ,........._\ 
Dr. Maria Varasi then measured the lH spectra as a function of added Eu(fod) 3 L 
and found that the methyl signals of both isomers gave good, linear plots 
of 60 vs Eu(fod)3 concentration. The slopes of the lines were 155Hz/mg Eu(fo~) 1 
for I and 48Hz/mg for II. We also measured the 13c spectra at one concentration 
of shift reagent and those results are included in the Table. With these results, 
we assigned the structures as shown. 

MM:jg 

Attachment 

/f 

I 

Sincerely yours, 

4~ 
Michael L. Maddox 

JL C 
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TABLE I 

13c NMR CHEMICAL SHIFTSa 

Assignment I lb I I Ile 

2-CH3 13.36 15. 18 14.24d 18.04 

OCH2CH3 14.30 14.63 14.37d 14.60 

4 22.40d 24.54 24.32e 25.91 

3 31 .86d 33.65 32.4le 34.30 

2 34.33 38 .72 40.96 45.12 

5 52.93 55 .10 53.87 56.01 

OCH2 60.30 62.09 60.27 61.93 

l 88.07 102.73 88.75 99.67 

7 140.73 144 .99 138.59 142.55 

6 147.78 152 .83 148.21 151 . 98 

CO2 161.60 165.96 161.96 167. 39 

Measured in CDC1 3 with internal TMS on a Bruker WH-90 at 22.62 MHz 

With 0.39 eq Eu(fod) 3 

With 0.29 eq Eu(fod) 3 

Assignment may need to be interchanged 

Cont'd. from p. 241-17. 

Research Associates Positions in NMR Spectroscopy 

The NSF Center in NMR Spectroscopy at the University of South Caro
lina is seeking h·ighly qualified applicants for three ositions within 
the facility. The salaries for these positions range from 16,000 to 
$17,500 . The applicants should have extensive experience in the appli
cations of NMR Spectroscopy. It is anticipated that one of the positions 
will be filled by a hardware specialist. The duties of the personnel at 
the center will be divided approximately equally between service and a 
variety of research programs. The principal instrument of the center 
will be a Bruker WH-400,NMR spectrometer. This instrument is completely 
multinuclear, with large tube capability for biological samples. A 
companion instrument, to which the center has access, is a Bruker WH-200. 
This instrument, in addition to being multinuclear, is capable of per
forming high resolution NMR experiments on solids . The starting date 
for these positions is January l, 1979. Applicants should send resum~s, 
reprints of published papers, and three letters of reference to : Dr . Paul 
D. Ellis, Chemistry Department, University of South Carolina, Columbia, 
South Carolina 29208. The University of South Carolina is an Equal 
Opportunity/Affirmative Action Employer : 
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UN IVER'SITY OF' SOUTH CAROLI NA 

COLUMBIA, S. C . 29208 

DLP/\RTMI. NI tl l Cl ll Ml :-; I H Y 

(UO:.J I 717-!.i:?.Li:l 
October 4, 1978 

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

Title: Three Research Associates Positions Available and a New Decoupling 
Sequence. 

Dear Barry: 

Needless to say, during the past several weeks my research group and I 
have been occupying continuous excited states since we heard officially from 
the National Science Foundation about the Regional NMR Center at the Univer
sity of South Carolina. We a~e indeed fortunate to be chosen for this facility, 
especially in view of the many excellent institutions that applied for similar 
centers. All that I can say is that we wil 1 do everything within our power 
to provide excellent service to the Eastern region. A brief description of 
the center is described in the enclosed adve~tisement for three research 
associates positions which ar~ available. Further details concerning sample · 
submission and other procedurctl matters concerning the center will be 
described in subsequent month~. 

In a different vain, Dr. :vladmir Basus, Howard Hill, John Waugh, and 
myself have been working on more efficient decoupling methods for hetero
nuclear spin decoupling. We have developed a procedure that lowers the power 
requirements about a factor of: 5 (10 watts to 2 watts) while maintaining a 
decoupling bandwidth of 2 kHz .: This bandwidth is defined such that the signal 
to noise ratio within the bandwidth is not reduced by more than a factor of 
two. The decoupling sequence :involves a combination of chirp and 180°-phase 
modulation. A manuscript des~ribing the details of this procedure has been 
accepted in the Journal of Magnetic Resonance and a limited number of pre-
prints are available. · 

Warmest regards, 

~~ 
Paul D. Ellis 
Associate Professor 

C 

PDE/be 
Enclosure L 

Coritinued Bottom of p. 241-16. 

The University of South Carolina : USC '.Aiken; USC Salkehatchie,.Allendale; USC Beaufort; USCCol_u_mbia; Coastal 
Carolina Coll ege, Conway; USC Lanca~ter ; USC Spartanburg; USC Sumter; USC Umon; and the M1htarv Campu s. 



PROGRAMMED TEST SOURCES 
offers 

e FOR NMR APPLICATIONS 

160 MHz HIGH PERFORMANCE SYNTHESIS 

pTS160 
fllO UINCY SY HI HlS IZil O.l • l.60 1"H1 

, ,oot AM .MiO uu sou1cn '" ' · 

• t OCA I 

• IIMOH 

UIO UIN CY CONJIOl 

PTS 160 DIRECT FREQUENCY SYNTHESIZER 

• 0.1 MHz to 160 MHz 

• +3 to + 13dBm output 

• choice of resolution 
(l00KHz to 0.lHz) 

• excellent spectral purity 

• fast switching, (5-20 µ-sec.) 

PROGRAMMED TEST SOURCES, inc. 

,11. v-scJ\. 
ouiru, 

LfVll 

• fully programmable (with storage) 

• modular flexibility 

• low power consumption, high reliability 

• 5¼"H, 19"W, 18"0, 35 lbs. 

erformance-to-pri 

194 0 L D PICKARD RO AD • CONCORD i MA O 174 2 • (_M ~I~ ING ADDRESS) 

5 5 0 NEWTOWN RO AD • LITTLETON , MA O 14 6 0 • TEL: 6 1 7 - 4,8 6 , 373 1 
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University of ll~in0i9 at Urbana-Champaign 
School of Chemical Sciences 
Urbana, Illinois 61801 

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

Dear Professor Shapiro: [ 

September 28, 1978 

i 2
H Q~~drup61ar Echo siudies 6f Glycolipids and Lipid-P6lype~tide Complexes 

I 

After reading Ian Smith's recent contribution (TAMUN 239, 31) I thought 
might note that in some I iq

1

uid crystal line systems the quadrupole echo relaxa
tion times, T2e, are exceedingly short, and very small t-delays in the 90°-t-90°-t
Echo sequence are needed if dne is to even see a spettrum! For example, ~e havX 
observed in the system DMPC-g'ramicidin A1 (DMPC is 1,2-dimyristoyl-3-sn
phosphatidylchol ine), where the DMPC is labelled as CO 2 in the 6th position 
of the 2-chain~ that T2e is ~nly about SO µs! In the absence of the penta
decapeptide antibiotic gramicidin then T2 is an order of magnitude longer. 
Since the quadrupole s~litting in the spe~trum is only about 20 kHz, the effect 

C 

ohf the_shohrt T2e is to _causF~ ,a "washing-out" of the quadrupole splitting, as L , 
sown 1n t e accompanying 1gure. 

DMPC-6,6-d2 
+ 50 wt i gramicidin A' 

6\JQ "" 22kHz 

W .., 6.6kHz 

DMPC-6 ,6-d 2 
+15 wt% gramicidin A1 

!JVQ = 36kHz 

W -~ l.6kHz-----

-50 

A 

B 

C 

D 

0 50 
VTI f'll--l~DT7 
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This type of behavior does not seem to have been observed previously - and it 
may be of some importance in analyzing the 2H NMR of intact biological membranes 
themselves. 

. Second, I would like to note that we have recently synthesized a wide 
range of 2H-labelled sugar lipids, labelled in both the hydrocarbon chain 
and headqroup. The results indicate a 11 bent 11 conformation for the 2-chain, as in 
the glycer~phosphol ipids (PE, PC, PA and PS) even though in this case the 
backbone is sphingosine, and there is no lipid phosphate. The accompanying 
Figure givestypical results from this type of study. 

SVEEP "IDTH=100KH2 PALMITOYL C-8 D GALACTOCEREBR□SIDE 
TE:MPERATURE-77 
SPLITTINGS-9620 AND 13478 HZ 

e.e De PI\LMITOYL GALACTOCEREBROSIDE 
TEMPERATURE-BS 
SPLITTINGS-16182. ANO e4218 HZ 

B,6 □2 PALMITDYL GALACT□CEREBRDSIDE 
TEMPERATURE-77 
SPLITTING-29834 HZ 

10.10 De PALMITOYL GALACTOCEREBROSIDE 
TEMPERATURE-77 
SPLITTING-28028 HZ 

18.18.18 □3 PALMITOYL GALACTOCEREBROSIOE 
TEMPERATURE-Bi 
SPLITTING-2148 HZ 

We are currently investigating the phase behavior of these compounds · 
(cerebrosides), together with their interactions with cholesterol, and some 
prate ins. 

Sincerely yours: 

Eric Oldfiel ·d 

EO:ea 
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University of lllin'.ois at Urbana-Champaign 
' 
i 
! 

School of Chemical Sciences 
I 

! 
Ur~ana, 111 inois 61801 

I 

I 
i 

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

Dear Barry: 
i 

September 28, 1978 

Widebore 360, : 220 and 150 MHz Systems Postdocs 

I am pleased to announce the forthcoming delivery (January, 1979) of 
an Oxford wide-bore 360. MHz ?Ystem to my laboratory, which wi .11 complement 
our existing home-built widebore 220 and 150 MHz spectrometers (1,2). ·The 
system will of course be fully multinuclear and have cross-polarization and magic
angle capabilities. 

I shall have several postdoctoral positions available for work on these ,,---..._ 
instruments, in the following areas: L ' 

1) Quadrupole-echo s ~udies ~f specifically 2H-1abe11ed me~branes. 
Topics of interest here include the study of protein-I ipid interaction in for 
example the cytochrome oxida?e system (3,4) and relaxation studies in liquid 
crystals. 

2) Phosphorus-31 NMR studtes of protein-1 ipid int~raction in both model 
and biological membrane systems. 

3) High-resolution 1~c ~MR spectra of protein crystals using high
power decoupling and magic-angle sample-spinning techniques, together with 
studies of pr~tein-structur~ 1 in solution using large-sample sideways-spinning 
tube probes. · 

4) Development of a LN 2 an~ then a LHe cooled-coil probe for 
room temperature high resolution NMR. The idea here is, of course, to reduce 
the thermal noise from the probe (and preamp). 

I 

Appl icatlons should consist of a curriculum vitae, list of publications, 
and names and address of thr~e ref~rences. 

Eric Oldfield 
Assistant Professor of Chemistry 
{217-333-3374) 

~ 

L 



( l) 

(2) 

( 3) 

( 4) 

E. Oldfield and M. Meadows, J. Magn. Res., in press (August, 78). 

E. Oldfield, M. Meadows, D. Rice, and R. Jacobs (1978) Biochemistry .!1., 
2727-2740. 

S K H S Gutowsky J. c. Hshung, R. Jacobs, T. E. King, D. Rice, . ang, . . , . . . 
and E. Oldfield, to be pub I ished 1n B1ochem1stry. 
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M Glaser, H. S. Gutowsky, J. C. Hshung, S. Y. Kang, E • o 1 d f i e 1 d , R. G i l mo re , · s · u s A 
d D. Rice (1978) Proc. Natl. Acad. c1, , · ,, T. E. King, M. Meadows, an 

in press (October issue). 

DIVISION OF PHYSICAL CHEMISTRY 
THE ROYAL INSTITUTE OF TECHNOLOGY 
S-100 44 STOCKHOLM 70 

Stockholm, September 19, 1978 

SWEDEN 
Cable address: Technology 

0 ' Professor BL Shapiro 
Dept of Chemistry 
Texas A&M University 
COLLEGE STATION 
TX 77843 US A 

Erratum to "Order Parameter from 13c Chemical Shift Anisotropy" 

Dear Professor Shapiro, 

The correct expression for the Hamirtonian for the case of an 
axially symmetric shielding tensor should be 

H = -y~B I [1-o-(3cos 2 s -1)!(0 -a) •SJ o z DL 3 0 .i. 

and this results in a positive sign of the reported order para
meter for C6H6 solubilized in the hexagonal phase in the system 
CTAB-H 2O 

Ulf Henriksson 

Sincer~Y;:_ ~ =-·~ 

Tomas K~J:n'-- ~ 



THE 
SECOND INTERNATIONAL 

' SYMPOSIUM 
ON 

MAGNETIC RESONANCE 
IN 

COLLOID AND 
INTERFACE SCIENCE 

FRANCE, July 1-8, 1979 

First ctrcutar -

( _) .,, 

We have pleasure in announcing the Second Inter

national Symposium on Magnetic Resonance · in 

Colloid and Interface Science to be held in France, 

July 1-8, 1979. 

At the time of printing this Symposium is cosponso-
-~· ---- red by.the: 

Division of Colloid and Surface Chemistry of the 
American Chemical Society, . 
Societe Chimique de France, 

__ Societe de .Chimie-Physique, France, 
Universite P. et M. CURIE, Paris. 

Research in Col lo'id and Interface Science by means 
of Magnetic, Quadrupol ar or Mossbauer Resonance 

enters into the scope of the symposium's scientific 
programm. 
Themes associated with various interfaces are 
illustrated by the following examples _: adsorption , 
heterogeneous catalysis. supported catalysts, wet
ting, flotation,amphiphile aggregats, micro~mulsions, -
micelle catalysis, biological interfaces, etc~-
Comparison with results obtained by other techni
ques wi II be appreciated. 

CJ 

ORGANIZING COMMITTEE 

J.P. FRAISSARD (Paris) Chairman 

N 
+" ...... 

' N 
w 

J.J. FRI_PIAT (Orleans) Co-Chairman 
H.A; RESING ( Washington D .. C.) Co-Chairman 
J. CHARVOLIN (Paris) 
M. CHE ( Paris l 
J. CONARD ( Orleans l 
A.P. LEGRAND (Paris) 
M. PTAK (Orleans) 
C. TAUPIN (Paris) 

PUBLICATION 

' The plenary lectures, contributed papers and dis
cussions will tie published in the Proceedings of 

• - - -the Symposium ~ -- ----- -----------·- --- --

FURTHER INFORMATION 

Those interested in the Symposium are requested to 
complete and return the enclos_ed post:card before 
september 15, 197~. to ensure reception of the 
second circular containing detailed information 
( December 1978). 

DEADLINES 

January 15, 1979 for abstract(no more 300 words), 
March 15, 1979 for manuscript. 

CORRESPONDENCE 

All correspondence concerning the Symposium 
should be adressed to 

\ ,:. ,; 

Professor FRAISSARD 
Universite P. et M. CURIE, Tour 55 
Laboratoire de Chimie des Surfaces 
4, place Jussieu 

. 75230 PARIS CEDEX 05 

C) 





W.-GERMANY BRUKER-PHYSIK AG 
Silberstreifen, 7512 Karlsruhe-Rheinstetten 
Tel. (0721) 51185-89, Tx. (07) 826836 

SWITZERLAND SPECTROSPIN AG 
lndustriestr. 26, 8117 Ziirich-Fillanden 
Tel. (01) 8254855-59, Tx. 54850 

NETHERLANDS BRUKER SPECTROSPIN NV 
Jan van Gentstraat 148, Badhoevedorp 
Tel. (02968) 5697, Tx.11511 

FRANCE BRUKER SPECTROSPIN SA 
Rue de l'industrie, (67160) Wissembourg 
Tel. (88) 003388-940510, Tx. 87639 

BELGIUM BRUKER SPECTROSPIN S.A./N.V. 
Rue du Vindictive-Straat, 2 
1040 Bruxelles, Tel. (02) 7 361138, Tx. 25.797 

ITALY BRUKER SPECTROSPIN SRL. 
Via Pasquale Miglioretti, 2, 20161 Milano 
Tel. (02) 64 64 261, Tx. 37 263 

ENGLAND BRUKER SPECTROSPIN LTD. 
Unit 3, 209 Torrington Avenue 
Coventry CV49HN, Tel. (0203) 46 37 70 

JAPAN BRUKER JAPAN 
Garden Park Bid. 405 27, Kanda Sakumacho 
3-chome, Chlyoda-ku, Tokyo, Tel. (03) 866-0968 

AUSTRALIA BRUKER SELBY 
352 Ferntree Gully Rd., Notting Hill, Victoria 
Tel. 544 4844, Tx. 30889 

USA BRUKER INSTRUMENTS, INC. 
Manning Park, BIiierica, Mass. 01821 
Tel. (617) 667-9580, Tx. 94-7125 

USA BRUKER INSTRUMENTS, INC. 
1801 Page Mill Rd., Suite 123, Palo Alto, Calif. 94 304 
Tel. (415) 493-3173, Tx. 345 533 

CANADA BRUKER SPECTROSPIN LTD. 
2410 Dunwin Drive, Unit 4 L5L 1J9, Mississauga, 
Ontario, Canada, Tel. (416) 828-2830, Tx. 06-961446 

For further information 
please contact any of the 
Bruker offices listed here. 

\XI 
BRUKER 

L><-) 



Rl::PUBLIQUE FRAN«;AISE 

COMMISSARIAT A L'~NERGIE ATOMIQUE 

CENTRE D'ETUDES NUCLEAIRES DE GRENOBLE 
AVENUE DES MARTYRS - 38 - GRENOBLE 
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ADRESSER LA CORRESPONDANCE 

B5 X Tl::L . . (76) 97·41·11 

3B041 GRENOBLE CEDEX 

TitLEX: ENERGAT GRENON° 320. 323 

c · E N. G. 
i#H.'f - Clill,11 '.- , 1•1 •• t\·,~r,f ViffSl~ITt: 

R 'i '( 

, ;; 'l4 1 r:1~!''-': )1''. .I .-T_--iFX Frnn.-1" 

Dear Dr Shapiro, 

Dr SHAPIRO 
Department of Chemistry 
Texas A. & M. University 
College Station, Texas 
U.S.A. 

7 

'!'his l e tter is to unnouncu the 4 tti European r~xper l111e11tal N M R Conference 

which will be held at the Autrans Olympic village, from June 26 to June 29 

1979. Autrans site of the 1968 Winter Olympic games is located 30 km south of 

Grenoble at an altitude of 1100 m. 

The general scope of the Conference will concern the experimental aspects 

of N .M. R.. The topics to be covered will i _nclude : Very high fields; Two dimen

sional Fourier transformation; Spin mapping; Solid state NM R; Polymers study; 

Anisotropy of NM R parameters; Relaxation; Techniques in biochemical or biomedical 

applications; Multiple quantum transit~ons; Liquid crystals. 

The scientific proqram will consist. ma.i.n.1.y of invited lectures and con

tributed papers presented as posters. A small number of participants will however 

be invited by the organizing committee (R. FREEMAN; M.J.A. De BIE; P. DIEHL; 

S. FORSEN; K. SCHAUMBURG; P. SERVOZ-GAVIN; D. ZIESSOW) to present their material 

in talks. This selection will be made upon study of the abstracts received after 

the mailing of the second circular. 

An exhibition of NM R instruments will be held during the whole period 

of the Conference. 

For further information write to 

P. SERVOZ-GAVIN 
4th EENC 
Section de Resonance Magnetique 
C.E.N.Grenoble 85 X 
38041 GRENOBLE CEDEX 
France, Tel. (76) 97-41-1 L 

For the local organizing comittee 

P. SERVOZ-GAVIN J.B. ROBERT 

~ 
G::Q}B. 
~ 
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fHE ROYAL INSTITUTE OF TECHNOLOGY 

DIVISION OF PHYSICAL CHEMISTRY 

Stockholm, August 29~ 1978 

S-100 41 STOCKHOLM 70 • I Professor BL Shapiro SWEDEN 
Dept of Chemistry, Texas A&M University 

Cable address: Technology 

ORDER PARAMETER FROM ~3c CHEMICAL ANISOTROPY 

Dear Professor Shapiro, 

Inan earlier note (1) we have reported 2H quadrupolar splittings from C5D5 and 
C5D12 solubilized in aqueous micellar solutions and the hexagonal liquid 
crystalline phase of hexadecyltrimethylammonium bromide (CTAB). From these 
splittings the absolute value of the order parameter for the solubilizate has 
been obtained (2). 

In order to determine the sign of the order parameter we have also studied the 
13c chemical shift anisotropy for benzene in the hexagonal phase (34.3% CTAB, 
65.7% H20. Mole ratio c6H6/CTAB = 0.6). The observed spectrum is shown in 
the figure. _usin~ the chemical shift anis~tropy cr,, -a~.= 18~ pp~ for benzene 
and the Hamiltonian for the case of an axially symmetric shielding tensor 

2 l 
H = -y1rnOIZ [l - a+ (3 cos SDL - l) 3(<J" - ':.t,_)·S] 

where Sis the order parameter for the orientation of the 'c5-axis of the ben
zene molecule, we obtain S = -0.071 . 

(1) TAMU NMR Newsl ~tter 228. 33 (1977). 
(2) I-lenriksson. U .• Klason~., odberg , L. ,7nd Criksson,, J.C. Chem. 

Phys. [,ett. ~i2, !i:,4 (J<)77). 

SEEP. 241-22 FOR 
ERRATUM NOTICE REGARDING 
THIS CONTRIBUTION. 

Ulf Henriksson 

-10 

Sincerely \::urs 

-Jo~ 
Tomas 

0 10 : ' [pprn] 

~ 

L 



A WIDE-BORE, FT-NMR 
SYSTEM f ROM NICOLET 

I ~ 

Ill 
~ ·~ .,,. 1 .:, •. 

' --

FEATURES INCLUDE: 

For routine NMR and 
state-of-the-art 
techniques such as: 

• 31 P experiments on 
living organs. 

• Cross-polarization 
studies on solids. 

• 13c studies of high 
molecular weight 
polymers. 

• Two-dimensional 
FT-NMR. 

• 3.5T superconducting magnet with 10 cm room-temperature bore. 

• Straight-through access to sample area. 

• Quick-disconnect probes for rapid changeover. 

• 5, 12 and 20 mm sample tubes as standard, 30 mm optional. 
• Quadrature phase detection as standard. 

• Computer-controlled audio filter from 100 Hz to 51,100 Hz in 100 Hz steps. 

• Nicolet 1180 data system with simultaneous acquisition, processing and plotting. 
• Digital plotter with plot lengths selectable from 1 cm to 900 cm. 

OPTIONS INCLUDE: 
• NT-150 MF: broad-band multi-nuclei observe for 4 to 60 MHz. 
• NT-150 CP: optimized system for Waugh-Pines cross-polarization studies. 

31 P spectrum of 
whole human blood 

20 mm sample tube 

For more information or to 
discuss your applications, 
please telephone or write. 

NICOLET 
• TECHNOLOGY 

CORPORATION 
145 East Dana Street 
Mountain V iew , California 94041 
Phone: 415/969-2076 



The 

featuring the 

OMNI 
PROBE 

In the continuing development of the FX series, JEOL now offers a 
compact, 90 MHz, broad-band, FT NMR System at a cost comparable 
to the lower frequency systems. The "OMNI PROBE"™ system is de
signed to provide the highest performance throughout the entire 
observation range. 

■ PLUG-IN PROBE MODULES 
Broad Band (14N to 1H) 
Dual Frequency ( 13C/1 HJ 
Single Frequency 

■ PERMA-BODY 
Probe head is fixed in magnet for 
continuing optimum performance. 

.T. SAMPLE INSERTS 
nd (14Nto 1H) 10, 5mm 
• (

13C/1H) 10, 5 and micro 
q. 10, 5 and micro 

Proton (standard) 

■ EXTERNAL LOCK MODULE 
2D or 7Li System 

dEDL 
235 Birchwood Ave. , Cranford, NJ 07016 

201-272-8820 




