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If you've purchasbd an NMR spectrometer recently, you know that buying 
the right imitrument for your research can create quite a dilemma. Isn't it 
~/:;,~/:/now th1t choosing the so, rc~ ' of supplies !Or your NMR Is so J 

• WILMA1D GLASS co., INC. , J 
:ffltth. THE EASY [)EOISION FOR jNMR SPECTROSCOPISliS . .Litl!~!j!i!!!lil 
#f£tlMbt-❖ It's .not hard td understand why wejre the world's leading producer of ! .. ,.,,Al@Mlfa§J 
~~ Supt•• and Accessoriei for NMR Spectroscopy. ,-·--1~ 

we're INNO-WA TIVE ~ we're CURREN~r' 

NE,WI 
To get a 14% gain in field strength land sensitivity, you'd 
have to add at least $15,000 to the purchase price of an 
NMR Spectrometer. But a sirnple t901 recently added to 
WILMAD's arsenal of NMR problem-solving-weapons can 
provide just 'this kind of dramatic bo~st in performance at 
petty-cash pl'ices. 

WILMAD's Ultra-thin-wallE;id 5mm NM Sample Tubes pro­
vide the fine structure of the very b~st tubes that can be 
manufactured today as well as the strength to survive the 
test of the automatic sample 1;hangers now gaining popu­
larity in the world's leading laboratories. These tubes have 
provided unparalleled results in demanding experiments at 
fields as hi\Jh as 11. 75T. WILMADI provides these and 
Ultra-thin-walled 10mm NMR Tubes in lengths up to 9". 

Specificationu 537-PPT 54:0-PPT 545-PPT 

O.D. 
I.D. 

Camber 

•concentricity 

.001 11 

.002 11 

•concentricity T.I.R. 

I 
50mm 

45mm 

.000511 

.001 11 

I 

.0002511 

.000511 

NEWI I 

: 

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

Instrument WILMAD Chari l~umber 

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

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

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

GX Series WJC-14026 

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

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

NR-80 WCl-8634878 I 
WP-100, 200, 270 S/Y WCl-8634879 

WCl-8634880 

WM and CXP Series WCB-WM-1 * 
' 

*Like WCB-WH-90 but no calibrations. 

I 
we're COMPRE 

"Just about I verything for NMR 

1IENSIVE 
, except the spectrometer." 

I 

Deuterated solvents-20 different che icals in varying iso­
topic purities. 

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

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

Coaxial Cells-3 types for your special research require­
ments. 

pH Electrode-for 5mm NMR Sample Tubes. 

Quartz Sample Tubes-for EPR and NMR Studit s. 

Custom-made NMR Glassware-Unusual cons! uction needs 
routinely filled, flexible designs. Sample Tubes-Widest range of sizes hipped from stock. 

Special Sample Cells and Tu_bes: 
-Pressure Valve NMR TubE!S. Call or write about details. Ask to have your name pla

1
6ed on 

-Screw-Cap NMR Tubes. 
-Spherical Micro Inserts. the WILMAD mailing list to be kept informed of the latest ad• 
-Elongated Cylindrical Micro Ins rts. vances in NMR. 

and coming soon 1 .. "NMR by WILMAD" a new NMR Catalog No. 85' 

- ® I 
WILMAD GLASS COMPANY, INtC. 

Rt. 40 & Oak Road, Buena, New Jersey 08310, U.S.A. 

Phone: (609) 697-3000 • TWX 510-687-8911 

C 
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Forthcoming NMR Meetings (Additional listings are solicited) 

Wilmad Glass Company, Inc. 
5,29 
inside front cover 

Seventh International Meeting on NMR S ectrosco y - July 8-12, 1985; University •of Cambridge; Chairman: Dr. Derek Shaw; Details 
rom r. 1 son, ecretary c1ent1 ic), The Royal Society of Chemistry, Burlington House, London WlV OBN England. 

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

Second International Symposium on the Synthesis and Applications of Isotopically Labeled Co~ounds - September 3-6, 1985; Kansas 
City, Missouri; Dr. Donald Wilk, Symposium Coordinator, University of thssouri-Kansas ity, School of Pharmacy, 5100 Rockhill 
Road, Kansas City, MO 64110-2499. · 

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, OE 19898; see TAMU NMR Newsletter 319, 9, (April 1985). 

1985 Eastern Analytical Symposium - November 19-22, 1985; Penta Hotel, New York; see pages 17.-18. 

27th ENC - April 13-17, 1986; Baltimore Hilton; Chairman: ·R.G. Bryant, Department of Radiology, University of Rochester Medical 
-----i:eriter, 601 Elmwood Avenue, Rochester, NY 14642. 

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

Have you returned the readership survey card rJhich i.,as inserted into issue No. 317 (FebrutH'!f)? If not, +- please let us know pI'Omptly h= many people routinely read, inspect, or have the opportunity to use your+ 
copy of the Newsletter. Your cooperation witi be appreciated. 

All Newsletter Correspondence 
Should be Addressed to: 

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

College Station, Texas 77843 U.S.A. 

DEADLINE DATES 

Please note revised dates.~ No. 323 (August) --------- 29 July 1985 

No. 324 (September)---- 26 August 1985 



DEPARTMENT OF BEA TH & HUMAN SERVICES 

May 17, .1985 

Prof~ssor ·B. L. Shapiro 
TAMUNMR Newslet er 
Department of C 1emistry 
Texas A&M Unive sity 
College Station, Texas 77843 

Instrumentation Needed 

Dear Barry: 

Public Health Service 

I 
National Institutes of Health 
Bethesda, Maryland 20205 
Building : 
Room 
(301) 496-

13 
3W13 
577'1 

On a recent trip to Southern E~rope, I was abruptly reminded pf how 
·fortunate we arJ in being able to pursue our research with high quality 
instrumentatior. The chemistry depar

1
tment of the University, I was 

visiting was st~uggling to teach obviously bright undergraduates, and 
perform researc~h with almost no equipment, and little 6harice 6f 
obtaining any. The only major piece, a C.W. NMR spectrome,er (I 
suspect the pr"de and joy of the department) was of a type which 
disappeared frdm most U.S. labs fifteen years ag6. If any 6f t~e . 
Newsletter's reJders are planning to surplus, or could permanent1y lo~n 
analytical equiJment suitable for a general .chemistry department I (and, 
in particula~ 1 n .F.T. NMR instrument) perhaps they could phon~ me or 
drop me a line, and I'll put the needy department in touch with them. 

Biomedical Engi eering and 
Instrumentation Branch, DRS 

Sincerely yours, 

David 1. Hoult, M.A. D.Phil 
Office of the Chief 

I 

- I 
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Professor Bernard L. Shapiro 

TEXAS A&M UNIVERSITY 
DEPARTMENT OF CHEMISTRY 

COLLEGE STATION, TEXAS 77843-3255 

31 May 1985 

TAHU NMR. Newsletter Subscription Notices for 1985-86 

321-3 

Following our usual practice, subscription notices with invoices for the News­
letter year October 1985 - September 1986 will be sent out to all subscriber~ on 
July 1, 1985. Despite a significant increase in postage costs and a very large 
increase in our local printing costs, we will hold the subscription rate for 
1985-86 at the same level as it has been for the last two years. Our ability to 
keep the Newsletter subscription costs down to their current level is the result 
of some economies in our operation, but is mainly due to our increased 
advertising revenue. -To a small but useful extent, we also have been for_tunate 
in attracting increased financial contributions from our Sponsors and 
Contributors. 

We are very grateful for the continuing vote of confidence in the Newsletter 
which the increased advertising and donation funds imply, and we look for 
continuing modest incrementation of these two important sources of funds. News­
letter subscribers can help the process, of course, by making sure that our 
Advertisers, Sponsors, and Contributors know that you value the TAMU NMR News­
letter, and appreciate their support of it. 

One of the ways in which our Newsletter recipients can help us run an economical 
operation is to respond promptly to the invoice mailing. Our labor costs are 
lowered significantly when we do not have to execute reminder letters, etc. 
Your cooperation will be greatly appreciated. 

Further to the response to invoice question: · The notices will be going out by 
first class mail to the U. s. and · Canada, and by airmail to our overseas 
recipients. If for any reason you have not received an invoice by July 20, 
please call or write my office so that a duplicate can be sent. Thanks again. 

The ideal response to the invoice mailing is, of course, for you just to send a 
check - properly identified, made out to "Texas A&M University," and for our 
foreign subscribers, in net U.S. funds, drawn on a U.S. bank. I realize, 
however, that in larger organizations, including governmental ones, processing 
requests for payment simply takes a long time. In such cases, it is helpful to 
us to receive even a very brief notice from you that payment has been requested 
and is in progress. This will let us plan our finances, including cash flow, 
and assure us that the invoice notice in fact reached you. 

~:~ 
Editor and Publisher 
TAMU NMR Newsletter 
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Oklahoma Statl University 
Department of Chemistry I (405) . 624-5920 I Stillwater, Oklahoma 74078 

' --~ , 

Dr. B. L. Shapiro 
Department of Chemistr 
Texas A & M University 
College · Station, TEXAS 

·T. ·1 ~ 7s Ch . 1 , 1 t e : . e emi c:~ 

Dear Barry: 

May 17, 1985 

na4.3-3255 

hift Measurement on 4-Selenanone 

We have been worki g with our XL-300 with a focus on different nuclei 

and especially 77 se. fe have recently developed a synthesis of 4-selenanone 

(to be published this summer) and have now recorded the 77 se shift which is 

·176.6 ppm downfield fr1m dimethyl selenide. This shift is reminiscent of 

that found for diE:_-bu+_l selenide1 (167 ppm) but, to the best of our 

knowledge, the 77 se shd..ft for selenanone is the first recorded for a 

six-~eniber°ed, ~elenit.n+cont~ining _ketone. · We . hfd _noted the striking 
1 

effect that branching has 6ti 77 se shifts such as displ~yed by diisopropyl 

selenicle1 (432 ppm) ank this suggests that the nucleus may have good 

diagnostic value for n~arby stereochemical considerations. This remain.s 

to be evaluated. We wbuld not like our data qu'.oted until our publicati,bn 

appea~s. Your recent ~itation to unauthorized ~uotes is certainly not ~n 

the spirit of the _NMR Letter. . I am glad you caught the problem. I trust 

this suffices for our ~ontrib~tion. Dr. Ford ;ent in the last as I recall. 1 

Sincerely yours, 

K. Darrell Berlin 
Regents Professor 1 

1J.D. Odom, W. 11 .. Da son, _and P. D. Ellis, J. Am. Chem. Soc. 1979, 10~, 5815. 
- 1 

l r. 
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cfu 
Department of Agricultural and Chemical Engineering 
(303) 491-7871 

Colorado State University 
Fort Collins, Colorado 
80523 

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

May 3, 1985 

SUBJECT: Miscibility in Polymer-Polymer Blends via Proton Spin 
Diffusion 

Dear Professor Shapiro: 

This is my first contribution to the Texas A&M NMR Newsletter. 
The research program that I have initiated at Colorado State Univer­
sity is a relatively new one. Fortunately, the expertise and 
instrumentation available at the Regional NMR Center in the Department 
of Chemistry have provided an excellent foundation for future NMR 
research of macromolecules. We are investigating miscibility and 
phase separation in a variety of multicomponent polymers which carry 
an industrially important tag. These include short segmented block 
copolymers (DuPont's Hytrels), tri-block copolymers (Shell's Kratons), 
ion-containing polymers, polyurethanes, and polymer-polymer blends. 
One example of miscibility detection in a polymer blend via high­
resolution solid state carbon-13 NMR is illustrated herein. We have 
exploited the existence of ion-dipole interactions between the lithium 
salt of polystyrene sulfonate and poly(ethylene oxide). The enhanced 
miscibility in this system has been documented by Hara and Eisenberg [l]. 
Factors affecting miscibility are (i) type and concentration of the 
neutralizing cation, (ii) molecular weight of poly(ethylene oxide) 
and (iii) overall composition of the blend. 

As Lyerla, Yannoni and co-workers [2] have demonstrated, the 
cross polarization (CP) carbon-13 NMR spectrum of poly(ethylene oxide), 
(PEO), exhibits poor signal-to-noise at ambient temperature. This is 
attributed to the occurrence of the proton Tip minimum in the vicinity 
of 25C and subsequent difficulty encountered in the CP process. In 
fact, the IBM researchers deliberately lowered the temperature to 
-140C in order to obtain a reasonable spectrum of PEO. We have blended 
PEO with the lithium salt of polystyrene sulfonate with hope of 
enhancing the PEO resonance (at ~70 ppm) via intermolecular cross 
polarization with the solid polyelectrolyte. Intermolecular CP is 
possible only when mi.xing occurs on a molecule-for-molecule basis. 
The carbon-13 NMR spectrum of the 50/50 blend (on a weight basis) 
suggests that mixing between these two homopolymers is indeed favorable. 
However, the efficient proton T1p process in PEO becomes a viable 
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relaxation pathway fo the proton reservoir of the rigid polyelectrolyte 
solid via proton spin diffusion. Consequently, a blend spectrum is 1 

obtained with very lo carbon-13 signal intensity after twice the ' 
number of accumulated transients relative to the spectrum of undiluted 
polystyrene sulfonate (lithium neutralized). 

50/50 BLEND 
PS-SULFONATECLI+l 
POLY ( ETHYLENE OX I CJ1E l : 
12,000 FIDS 

... ,.., 0 ·-

POLYCET YLENE OXIDEl 
MW=S~oo1 5000 FIDS 
REFa ADAMANTANE 

.,,.,, u a 

• , I I I I 

:200 -_ 

I - -

I 

I I I I I 

--~--
LITHIUM SALT OF 
POLYSTYRENE SULFONAtE 
5600 FIDS 

I i i I I a I . 
100 50 01 ePM 

I 

L 

;: 

~ -



• 

Future efforts will focus on the use of a carbon-13 analog 
of the Goldman-Shen experiment in conjunction with multiple-pulse 
homonuclear proton decoupling to distinguish rigid versus mobile 

· domains and to monitor the rate of interdomain polarization 
transfer in multiphase polymers. This research endeavor is planned 
in collaboration with Dr. Chuck Bronnimann of the Colorado State 
University Regional NMR Center. 

( 

I look forward with much enthusiasm to receiving the Texas A&M 
University NMR Newsletter on a regular b 

<l7 
urence . 

Assistant P 

LAB:shp 

[l] M. Hara and A. Eisenberg, Macromolecules, .!Z_, 1335 (1984). 

[2] W. W. Fleming, C. A. Fyfe, R. D. Kendrick, J. R. Lyerla, H. 
Vanni, and C. S. Yannoni, in "Polymer Characterization by ESR 
and NMR," edited by F. A. Bovey and A. E. Woodward, ACS Symposium 
Series, 142, 193 (1980). ' 
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UNIVERSITY AT BUFFALO 
STATE UNIVERSITY OF NEW YORK 

Center for Research on Cholesterol and Arteriosclerosis 

Department of Biochemistry 
Schools of Medicine and Dental Medicine 

Faculty of Health Sciences 
102 Cary Hall 

Buffalo, New York 14214 
(716) 831-2700 

POSTDOCTORAL POSITION 

Postdoctoral position available for coordinated structural (NMR) and functional 
studies of biological membranes. Please apply to Dr. Philip L. Yeagle, at the 
above address. 
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/ ''-, . ~. , 

THE UNIVERSITY OF MANITOBA DEPARTMENT OF CHEMISTRY Winnipeg, Manitoba 
Canada R3T 21\12 

April 2, 1985 

Prof. B. L. Shapi o, 
Department of Chefuistry, 
Texas A & M Univetsity, 

• I 
College Station, exas. 
u.s·.A. 77843-325• 

Dear Dr. Shapiro: 

Re: Frequency accuracy and= values. 

From a lette in the March issue (318-40) of the TAMU 
newsletter it apprars that there is some misunderstanding about 
the way in which F.odern nmr spectrometers generate frequencies and 
how this relates Ito the measurement of= values. The= shift 
scale is the reso ance frequency of the nucleus in question 
reported as if TS resonated at exactly 100 MHz. Or, 

F 
= X X 100. 

FTMS 

I 

= values can the efore be considered to be unitless ratios rather 
than absolute friquencies. Any proportional error which affects 
both the numerator and denominator leaves the ratio unchanged. 

. · In the Brukj r AM series spectrometers all frequencies, including 
offsets, are der~ved from a single 10 MHz clock by a combination elf 
digital synthesis, phase-locked loops and frequency multiplication. 
Other manufactur➔s use similar schemes. This clock is either a 
thermostated qua1tz oscillator in the "LO" unit or a temperature 
compensated quartz oscillator in the PTS 160 synthesizer. While the 
frequency of thiJ oscillator is not absolutely accurate (in fact, it is 
as good as many frequency countersl) The ; error is proportionatelf th~ 
same in all freqJencies derived from it; a 1 Hz error at 10 MHz 
becomes a 10 Hz Jrror at 100 MHz a 30 Hz error at 300 MHz, etc . . 
Frequency ratios l therefore, have absolute accuracy. The software~ 
merely simulates the frequency synthesis process to arrive at the 
final "SF" value which on Bruker spectrometers is the frequency of O ppm. 
The frequency of any line is just the "SF" value plus the shift o:f the 
line from O ppm. Line frequencies thus determined contain an error due 
to the error in he 10 MHz clock frequency, but this is a proportional 



error which does not affect a ratio such as a= value. No attempt 
should be made to "calibrate" the software unless all frequencies 
can be corrected. In any event, there is no need to. 

In order to determine a= value all that is necessary 'is to 
determine the observed proton frequency of TMS (or possibly a 
secondary reference) and the observed frequency of the nucleus under 
study, form the ratio, and multiply by 100. The two measurements 
should preferably be made on the same sample, an operation which is 
very easy on spectrometers, such as the AM series, equipped with 
computer-switchable dual probe/pre-amp systems. If different samples 
must be used the same solvent and lock signal should be used. For 
unlocked operation the "FIELD" setting mus·t be the same for all samples. 
For most purposes a table of TMS frequencies recorded in different 
solvents is sufficiently accurate. 

The use of a rubidium frequency standard is unnecessary and very, 
expensive. 

~ 
Kirk Marat. 

cc: Bruker Spectrospin 
(Canada) Inc. 

CUSTOM FABRICATION 
From: The Alternative Source 

■ Our special services include the design and 
manufacture of custom-made Insert Tubing and Dewars 
in glass and quartz. These parts will be especially crafted 
to meet your exact needs with the precision necessary 
to match the application. NMR and EPR applications 
are a specialty. 

■ Standard items include high quality, precision 5 and 
10 MM 0.D. NMR Sample Tubes, Tube Washers 
and Storage Racks. 

Your inquiries are invited. Call or write, TODAY. 

~,\11111/;~ 

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

PHONE: 609-794-2005 

321-11 
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UNIVERSITI: DES SCIENCES ET TECHNIQUES DU LANGUEDOC 

L 

GROUPE DE DYNAMIQUE · DES PHASES .CONDENSEES . 

Laboratoire Associe au C.N.R .S. NO 233 

i 
Montpellier, le 25 avril 1985 

Professor B.L. SHAPIRO 
Department of Chemisi:ry -­
Texas A•and M:University 
College Station, Texas 77 43 
USA 

l3,C High Resolution NMR in -· orgariic . 
. '. . . 

conductors : Resolved _Knight ShiJ~ts 

and Relaxation Times 

I l 

• I 

Dear Pr. S,apiro 

We report fere the results of a 
13c high resolution NMR study of 

the organic conductor: (TMTSF)
2 

c104 . This Bechgaard salt is built up 
of 'IMTsr+0.5 cations land Cl04 anions stacked along an axis which is the 
direction of strongest overlap between nearest neighbour molecular 
orbitals (fig.1). Tok charge carriers are delocalized along · this stacking 
axis, which yielcs a l large anisotropy of conductivity (quasi-one­
dimensional conductor). 

. I . . - . . 
In our study, we have been able to resolve the individual shifts 

of the resona-z:ice l~nrs _ ( Knight sl;iift) _ for all of. the 10 carbons of the · 1 

• 'IMTSf+O • 5 cation wit? respect to the resonance lines of the neutral · 'i··: . 
molecule, as well as j their individual relaxation times T1 (except for the 
very lowest among them) (ref.!). The observed shifts allowed us to 
calculate the local ~pin-densities at the_ carbon nuclei and compare them 
to those obtained byl quantum chemical calculations. · · 

- , A similar 
I 
ork on (FA)2PF5 has b,een recently published by 

Mehring et al. (ref.2). Our measurements were carried out on a Bruker CXP200 
spectrom~ter.at 50.3 1Mhz using magic angle spin~ing. 

While -a standard proton enhancement sequence _was efficient to 
provid_e a good S/N rktio for the carbons with tµe largest relaxation . times, 
it was unefficient fbr the observation of the resonance lines of the two , 
center carbons of the TMTsr+o. 5 cation. Indeed, the relaxation times for · 
these carbons are expected to be very small. These lines were finally ·._ 
observed using a- TC/ pulse sequence without de~oupling. The spectra cif the 
neutral TMTSF in the liquid and solid state are presented at the top of 
figure 2. The spectr m of (TMTSF)2 Cl04 is shown at the bottom. 

Place Eua~ne Bataillon 34060 MONTPELLIER CEDEX - Tl!I. : (67) 41.30.19 - Tl!lex : USTMONT 490944 F 

I 

)::. 
1 -
l .. , 
! 
L. 

.J 
.l 

;_. 
'. 



These experiments, with Mehring. 's one, are the first direct 
1 observation of resolved Knight shifts on organic conductors. 

Sincerely yours, 

P. BERNIER M. AUDENAERT R.J. SCHWEIZER 

1 - P. BERNIER, M. AUDENAERT, R.J. SCHWEIZER, P.C. STEIN, D. JEROME, 
K. BECHGAARD, A. MORADPOUR, 
submitted to Journal de Physique Lettres (Paris) 

2 - M. MEHRING, J. SPENGLER, 
Phys. Rev. Lett.,~' 2441 (1984). 
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Fig. 2. 
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NMR imag_e·ination 

BIOSPEC adds new dimensions 
to NMR imaging. 
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A new concept in NMR research 
from Bruker combines NMR 
imaging and in-vivo NMR spectro­
scopy in the same instrument. Both 
research functions are possible with 
a single BIOSPEC system, using 
small bore superconducting 
magnets matched with flexible, 
versatile electronics and a powerful 
data handling system. In addition, 
the system easily adapts to imaging 
and spectroscopy on any nuclei. 

Both the tomographic image 
and its related biochemical 
spectrum can be displayed, 
plotted or photographed. 

Bruker has combined all these 
advantages in its revolutionary 
new BIOSPEC in-vivo 
spectrometer to allow the 

researcher to 
see what is 
happening, where 
it's happening, 
while it's happen­
ing . . . by NMR. 

Bruker's Total System approach 
means that all BIOSPEC systems 
offer : 
□ Choice of magnet size and field, 
from 1.9T to 4.7T 
□ Multinuclear observe capability 
(3'P, 19F, 13C, 23Na, or 1H) 
□ Fourier imaging 
□ A powerful and accessible pulse 
programmer 
□ Complete data system with array 
processor and operating software 
□ Complete spectroscopy 

... and they are backed by 
complete support services: 

□ Expert consultation on best 
configuration for your initial needs 
□ Installation planning and 
assistance 
□ User-training, including on-site 
□ On-site assembly and final com­
missioning by Bruker engineers 
□ Warranty and contract 
maintenance 
□ Information bulletins on new 
techniques and upgrading 
possibilities 
□ Powerful software options 

For more information or a 
discussion of your specific needs, 
please contact: 
Bruker Medical Instruments, Inc. 
Manning Park, Billerica, MA 01821 
(617) 663-7406. 

BIOSPEC-your new research associate. 
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For L1qut : s, 
AM Series Spectrometers: · l 
For simplicity, versatility and pro 
ductivity in high resolution NMR, 
Bruker offers a series of auto­
mated microprocessor-con­
trolled spectrometers. Features 
include advanced pulse pro­
grammer, automated shim and 
lock system, autosampler, time 
sharing, bit-slice CPU, high 
speed array processor, 14'' colo 
display and fast dedicated pmc 
essor, extensive software, and a 
choice of supercon magnet 
systems from 200 to 500 MHz. 
Performance characteristics 
include high sensitivity, excellent 
re!:>olution and superior stability. 

Solids ~nd Imagi~lg. 
MSL Series Spectrometers,: 
For unparalleled flexibility i~ 
NMR, Bruker has developed a 

I
. I 

true mu tIpurpose spectrorr;ieter. 
The series allows a choice bf 
frequencies from 90 MHz t9 
400 MHz, and provides the high 
power and speed necessa~y 
for even the most demanding 
experiments. All system j 
parameters are supervised iby 
distributed processors for data 
acquisition, spectrometer j 
control and display functio~s. 
Experiments include CP/Mf S, 
wide line, multipulse line- l 
narrowing, HR-NMR, 2D, 
imaging and more. 

I . 

i 

NMR Imaging Systems: i 
For in-vivo spectroscopy a'nd 
NMR imaging, BrukE~r Me~ical 
Instruments offers a versatile 
console with a comr::reherisive 
line of horizontal maignets i-from 
fields of 1.5T to 4.7T and oore 
sizes from 300 mm to 1000 mm. 
The Biospec system ioffersl multi­
nuclear capability, FT imagJing, 
flexible pulse programmini~ and 
a powerful data hancHling fj3.cility. 
In addition, completE~ NM Pi~ 
imaging systems for industrial 
applications are alsd avail11ble. 
Write for details and 
applications. ' 

Bruker delivers. 
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Program Committee 

EASTERN 
ANALYTICAL 

SYMPOSIUM, INC. 

NMR SESSIONS FOR 1985 EAS <<•-from: Gwendolyn N. Chmurny 
Program Committee 
301-695-1226 

"NMR Spectroscopy in Two Dimensions" 

Wednesday, November 20, 1985 AM (9:00 to Noon) 
Chairman: Ray Freeman, Physical Chemistry Laboratory, 

Oxford University, Oxford, ENGLAND. 

11 Introduction to Two Dimensional NMRM. Ray Freeman, Physical Chemistry 
Laboratory, Oxford University, Oxford, ENGLAND. 
11 New Methods for the Assignment of Complicated NMR Spectra 11

• Ad Bax, 
Arthritis Institute, NIH, Bethesda, MD. 

321-17 

(1) 

( 2) 

( 3) 

(4) 

11 Pulse Games Played with DNA". R. Andrew Byrd, Office of Biologics, FDA, 
Bethesda, MD. . 
11Two Dimensional NMR of Glycopeptide Antibiotics 11

• Luciano Mueller, 
Smith Kline & French, Philadelphia, PA. 

11 Applications of Modern NMR Methods" 

Wednesday, November 20, 1985 PM (2:00 to 4:30) 
Chairman: James A. Ferretti, National Heart, Lung and Blood Institute, 

NIH, Bethesda, 'MD. 

(1) 

(2) 

(3) 

(4) 

11 0verview of Modern NMR Spectroscopy and Biology 11
• 

James A. Ferretti, National Heart, Lung and Blood Institute, 
NIH, . Bethesda, MD. 
11 Solid State Deuterium NMR: A Method for Studying Molecular 
Motion in Bulk Polymers 11

• Lynn W. Jelinski,* J.J. Dumais 
and A. Kintanar, Polymer Chemistry Research Department, AT & T 
Bell Laboratories, Murray Hill, NJ. 
"NMR Methods for the Structural Determination of Cell Surface 
Oligosaccharides 11

• James Prestegard, Department of Chemistry, 
Yale University, New Haven, CT. 
11 Recent NMR Studies of Fluorinated Biological Probes 11

• Robert E •. 
London,* Elizabeth Murphy and Lewis A. Levy, National Inst1tute of 
Environmental Health Sciences, NIH, Research Triangle Park~ NC. 

"Micro and Macro NMR Spectroscopy: Polymers to Man". 

Thursday, November 21, 1985 AM (9:00 to Noon) 
Chairman: Frank Bovey, AT&T Bell Laboratories, Murray Hill, NJ. 

(1) 

( 2) 

"13c and 15N NMR Analysis of Molecular Motion in Solid Polymers and 
Proteins 11

• Jacob F. Schaefer, Monsanto Company, St. Louis, MO. 
"Two Dimensional NMR Analysis of Polymer Microstructure and 
Conformation 11

• Peter Mirau, AT&T Bell Laboratories, Murray Hill, NJ. 

SPONSORING ORGANIZATIONS 
AMERICAN MICROCHEMICAL SOCIETY 

AMERICAN CHEMICAL SOCIETY SOCIETY FOR APPLIED SPECI'ROSCOPY 

lhlawart Valley Stt:tion • N- Yori: Stcriorl • N- EllglaNJ Stction Atlalytical Gray. N- Yori: Stt:tion • Analytical Gray. North Jtney Stction 
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I 
I 

I 
(3) 1Microscopic and Spectroscopic NMR Imaging" J Paul C. Lauterbur, 

Department of Che!llistry, State University ofi New York, Stony Brook, 'NY. 
(4) "Magic Angle Spinning NMR in the Study of Surfaces," Gary E. Maciel, 

Department of Chejni stry, Colorado State Uni v
1

1ersity, Fort Collins, co' 
80523. : 

I 
I 

"Advances in NMR Imaging Techniques". 

Thursday, November 21,· 1985 PM (2:00 to 4:30) I 
Chairman: David Hoult, Division of Research Services, NIH, Bethesda, MD. 

I I 

(1) "Understanding Advances in NMR Probe Design". David Hoult, Divisio~ 
of Research Services, NIH, Bethesda, MD. 

( 2) 

( 3) 

(4) 

, , I 
"Techniques and Applications of NMR Chemica1 Shift Imaging". Paul A. 
Bottomley, G .E. Corporate Research and Development Center, Schenecta1dy, NY. 

"The Influence of the Macromolecular Matrix lon Proton Relaxation Ti~es in 
Hydrogels and Livings Cells". Paula t. Beal l, Pharmaceutical Divison Ciba-
Giegy, Ardsley, NY. I ' 

"Solid State Imaging Using Multiple Pulse N¥R". Gerald C. Chingas, 
U.S. Naval Research Laboratories, Washington, D.C. 1 

1985 EASTERN ANALYTICAL SYMPOSIUM (SHORT COURSES) 
. I 

from: 

Monday, November 18, 1985 

Rqbert E. Santini 1 

Program Committee 
317-494-5230 

(1) "Inside Your NMR: Int~oduction to Hardware lAspects of NMR Instrumentati~n". 
Robert E. Santini, Purdue University, West Lafayette, IN. 

Tuesday, November 19 , : 1985 . . I 
(2) "lD, 2D, 3D Pulsed NMR of Liquids, Solids and Spaces: A Practical Appr~ach". 

John Grutzner, Purdue University, West Lafayette; IN. 

Wednesday, November 20, 1985 
(3) "Introduction to Laboratory Data Systems". Stannley Denming, Univerrsity of 

Houston, Houston~ TX. I 

Note: EAS is held at ' the Penta Hotel in New York City. 

C 

C 



D.CANET 
Prolesseur 

'· 

Professor B.L. SHAPIRO 
TEXAS A & M University 
Department of Chemistry 
COLLEGE STATION 

TEXAS 7784-3255 

U.S.A. 

Cartesian vectorial representations for analyzing multipulse 
experiments. 

Nancy, may 4, 1985 

Dear Professor Shapiro, 

321-19 

Multipulse NMR experiments are conveniently analyzed by 
means of product operators ( 1) rather than by vectorial models 
which are known to lead, in some cases, to erroneous conclusions. 
In fact, two vectorial representations can be devised : a "clas­
sical-" representation including magnetization vectors associated 
with each transition and a "total magnetization" representation, 
including vectors associated with the magnetization of each 
nucleus. By looking carefully at the .. properties of the above­
mentioned product operators, it has proved · possible to set up 
a correspondance between the latter and the two possible vectorial 
representations. The analysis of a sequence is then a matter 
of vector rotations in Cartesian axes (according to the situation 
at a given step of the sequence, one may have to switch from 
one representation to the other) • No calculation is required 
and some physical insight is gained. This procedure is illustrated 
by the accompanying figure which describes the basic sequence 
of the -INADEQUATE experiment (2) : only the behavior of the 
A nucleus is shown ; full and dotted vectors refer to "classical" 
and "total magnetization(' representations, · respectively. It 
is especially straightforward to realize how the phase of the 
last pulse acts. · 

. . 
This graphical method should indeee· be useful for devising 

appropriate phase cycles. Details will be published shortly. 

We .hope by means of this letter, re-establishing us as 
contributors, to be back on your mailing list. 

f\d? ' _. 

c.~ 
J. BRONDEAU J.P. MARCHAL 

{i) 0. W. SpRENSEN, G. W. EICH, M. H. LEVITT, G. BODENHAUSEN_. and 
R.R.ERNST, Progr.NMR Spectrosc., 16, 163 (1983) 

(2) A.BAX, R.FREEMAN and S.K.KEMPSELL, J.Am.Chem.Soc., 102, 
48 49 (1980) 

B.P 239 - 54506 VANCXB.JVRE-LES-NANCYCedex(France} . Tel. 8 328.93.93 

Unite Assoclee au C .N.R.S. n° 406 - Laboratolre d'Etude des Solutions Organlques et Colloidales 
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Universitv of Illinois 
at Urbana-Champaign 

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

Dear Barry: 

School of Chemical Sciences 

505 South Mathews Avenue 
Urbana 

· Illinois 61801 

May 7, 1985 

321-21 

Silica, Silicates and Silicones 

We have recently been investigating structure and bonding in silica and 
silicates by means of 170 and 29si NMR. We have found a very simple way to predict 
29si chemical shifts in all types of silicates (Q0 ,Q1,Q2 ,Q3,Q4) by use of a "group 
fragment electronegativity" approach. Noting a high correlation (0.992) between 
the group electronegativity sum and chemical shift for tetravalent silanes 
containing ligands with lone pairs available for backbonding, we have formulated the 
following relationship between group electronegativity sum and solution chemical 
shift: 

osi = -24.336 EEN + 279.27 

Group electronegativities for oxymetal fragments are then derived empirically using 
the above equation. For instance, the 0Mg electronegativity is obtained from 
forsterite (Mg2Si04, o•-61 .9, EN=3,5048), the 0Ca from the average of a,B,Y-Ca2Si0 4 
(o•-71 .73, EN-3.6058). The 0Si electronegativities exhibit a structural dependence 
on Si0Si bond angle, derived from selected Si02 polymorphs as follows: 

EN(0Si) = (<Si0Si/136.79) + 2.9235 

The chemical shift may now be predicted using the following relation: 

where Qn refers to the degree of polymerization, 
f and nf are framework and nonframework sites, 
respectively, and z is the formal charge of the 
cation. For example, for the chain silicate 
diopside (Q2 , CaMgSi 2o6) the method works as 
follows: · . 

ffi -100 EEN(CaMgSi 206) = 2EN 0Si (135.93°) + 
2 (EN 0Mg (2/4) + EN 0Ca (2/4)) ~ 

ii: 
w 
0.. 
X 
w -75 
(.() 

-50 -75 -100 

8 PREDICTED (PPM TMS) 

-150 

The EEN of 14.9450 corresponds to a chemical 
shift of -84.4 ppm (from TMS), which compares 
well with the experimental value of -84.7 ppm. 
Thus far we have tried 99 sites in 51 minerals 
and obtained a mean :absolute accuracy of 2.0 
ppm, as shown in the accompanying graph. 



321-22 j 
We have also obtai n'ed the 17 0 quadrupole coupl ng constants of a number of m!Lnerals 

and used Townes-Dailey methods to investigate ' the (~ontroversial) nature of the S1-0 
bond. We have found that (d-p) w-bondirig ~ust · be i J cluded in order to adequately , 
interpret the observed e2qQ/h, The results are in ! ccord with Pauling's modell of 
50% ionic a-bonds and a total bond order ! 1 

of ca 1 .55, Models that neglect (d-p) 
w-bonding predict -2-fold larger 
e2qQ/h values. These results indicate 
that caution ~hould be used in ascribing 
the well-known bond-lenth--bond-angle 
correlation for bridging oxygens in 
silicates to a-effects alone (e.g. Bent's 
rule), since the phenomenon may also be 
ascribed to changes in w-bond order (which 
has the added advantage of accounting for 
the generally shorter bond lengths 
observed for Si-0 nonbridging bonds). · 

e2Qq = ~5MHlz 

a 

-98 -~~ <.LJJ: .::. 100 _,01 cgy 

Tetromethytommonium silicate solution 
IM SiCi, N: Si:2:1 

h i ! 

11 =<P 

I 
r-,-r 

I 
1±00 200 0 -200 iPPM 

. In addition to minerals, we have been 
applying 170 NMR to the study of silicon~ ·. 

· polymers (all other possible nuclei havin~ 
I . 

already been 11 taken11
). The above shows the 

170 solid-state NMR spectrum, (at --195°C) of 
(Me2si 17o)n, whi ?h displays a well-d~fine<i 
second-order powder pattern having e qQ/h = 5 /~ 
MHz, and n = O. j . . · · ·. ~ 

The inorganic chain silicates we've studie~ 
have e2qQ/h -4 MHz and n=0.4, which impli1~s, 

I ' using Townes-Dailey reasoning, substantial char ge 
donation from th~ bridging oxygen to e.g. 1ca2

+ ;, j 
and Mg2+, which bannot of course occur in , the 
polydimethylsilokane. · , ; 1 

We also hope ! to use the second-order lines~ape 
to study: hindered rotation about SiOSi and : COC1, 
bonds in the futhre, which should complement ihe 
results of 2tt, 1fc and 29si studies of va0ious 
high polymers. 

Another _·aspect of our work has been on the solution NMR of various hetero-atom I 

substituted s~!icate ca~es. · We have been able to incorporate Ge into the do~ble~ 
four [Si 8o20 J ring, which lifts the degeneracy of the silicons. This leads to a 
nice ~andidate ~or a 29si COSY experiment, as ~hown in_the spectra a~ove, giving 

1 unambiguous assignment of all r ·esonances and, inter alia, corroborating the long · 
postulated existence of the double-four ring in solption. 1 

With best" regards. I 

~~ -
Eric Oldfield 

Yours sincerely, . &L~~$'6, 
Nathan Janes Christopher Knight / 

I 
I 

Linda Reven 



New Advanced Function Series FI'NMR fram IBM Instruments 

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

it easier on the budget 

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

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

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

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

Integrated solutions for Science and Industry 

El 

.I 
= IJ-IL\l }~-=:_1 

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

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

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

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

--------- - - --- - -- - ---- - - ------ ----- ·-
Instruments 
Inc. 



How to improve 
m::imietic field m€a8Ureme111t ---------,:,---1 I . 
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Hall effect field regulator 
ER 031M 

-
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Hall effect magnetometer 
ER 031Z 

I I 

I , 
- I- ... -

• . ... --o-~ . •··· 

You can gel a new standard of perfo1mance by upgrading 
your field regulation and measurement equipment. The 
superiority of advanced design field regulators and mag­
netometers from IBM lnslrumenl.s can be seen clearly in the 
pe1formance curves shown al the right. Regulator accuracy 
is 200mG from - SOC to + 23kG. 

Microprocessors in each unit provide ease of operation 
and complete flexibility of applicatioi1. Most units also can 
be programmed through RS 232 or IEEE 4-88 (IEC 625) 
interfaces. Other outstanding features include: 
ER 031M Hall effect regulator-Low noise, O.lmG rms 

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

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

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

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

Integrated solutions for Science and Industry 
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Hall e.D,1 field regulator 
and maglietometer BH 15 
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NMR magnetometer 
ER 035M 

·1 .. 
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Let us tell you more i 
To get more information on these IBM Instruments I 

products, jLst send the attached reply card or call I 
I 

800-243-7054. In Connecticut, 800-952-1073
1
• Or 

write IBM Instruments, Inc., Orchard Park, PO Box ·1 

332, DanbGry, CT 06810. Outside the U.S.A. 
1
get in 

touch with :your nearest Bruker-Spectrospin sales 
representative. ! 
__ j_ - I 

-=--=-=-==- Instruments = = J~ -=--=-=-=~=- Inc --r . 
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UNIVERSITY OF GRONINGEN LABORATORY OF PHYSICAL CHEMISTRY 

NIJENBORGH 16, 9747 AG GRONINGEN, THE NETHERLANDS 

Tel. : 050 - 117087 

RK/gl 

Professor Barry Shapiro 
Texas A & M University _ 
College Station Texas 77843 
U._S.A. 

Dear Barry, 

GRONINGEN , May 2., 1985 

It is well known that the observation of CIDNP multiplet effects presents a 
problem . .in pulse FT NMR. 1 They disappear for a 90° pulse. and undistorted 
observation is only accomplished. at v.ery small flip angles with concomitant loss 
of sensitivity. We have now explored two ·way.s in which multiplet effects can be 
recovered in pulse NMR with full . sensitivity, Both can be used to detect small 
multiplet effects in the presence .of strong net polarization. 

A 0( x) pulse applied to a spin system contai.ning both net polarization and 
longitudinal spin-order (multiplet effects) creates both y-magnetization:, which 
have different flip angle dependencies. Thus, FID's taken with e = 45° and 135° 
can be added to give spectra with pure net polarization and subtracted to 
yield multiplet effects.· This method works well, but for small multiplet effects 
in the p resence of strong net polarization artifacts may arise due to · imperfect 
cancellation of large signals. 

The second method makes use of the fact that a mixture of double and zero 
quantum coherence is created from the multiplet effect component by a 90° 
pulse, which can be transformed in observ.al:>Je magn·etization by a second . 90° 
pul.se. A 2D experiment of this kind has. been suggested by Bodenhausen2 . 
an~ Pouzar?. 3 Now net and mul~iplet effect~ occur at different · w 1 frequencies, 
which provides a cleaner separation. The Figure shows the result of a 2D 
experiment of the form light pulse - 90° - t 1 :"'" 90° (Acq.) applied the photo­
reaction of flavin with tyrosine~ 

Best wishes, 
Yours sincerely, 

(Ud I ~~----~ 
Alexei Podoplelov, Robert Kaptein 

Please credit this contribution to the account of Dr. W. Weringa. 

l. Schaublin, S._, Hoehener, A. and Ernst, R.R., J ·. Magn. Reson. ~, 196 (1974) 
2, Bodenhausen, G,, Progr, in NMR Spect. 14, 137 (1981) 
3. Allouche> A., Martinelli, F. and Pouzard,G.,. J. Magn. Reson. 53, 65 (1983). 
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POSTDOCTORAL ~Q~IIIQM. Available 8/15/85 for 
~olecular biophysics of model ·bile ~nd ~lyceride digestion 
systems. Require Ph.D. in chemistry or j biochemistry, with 
experience in one or more 0£ the £allowing areas: NMR 
(multinuclear, relaxation, 20 technique~), protein purification, 

I , 
lipid che~istry, enzyme kinetics, quaaiflastic light acattering. 
Salary S16,000•. Send resume and two l~tters a£ - · 

1 
~ , 

recommendation, by 7/1/85, to Dr. Ruth E. Stark, Department 0£ v 
Cheaistry, City University 0£ New York ~- College of Staten , 
Island, 50 Bay Street, Staten Island, New York 10301. EO/AA 
Elllplo),er. 



THE 
UNIVERSITY 
OF UTAH 

Dear Dr. Shapiro, 

DEPARTMENT 
OF CHEMISTRY 

CHEMISTRY BUILDING 
SALT LAKE CITY. UTAH 84112 

May 22, 1985 

While studying natural abundance, proton-decoupled deuterium spectra of a 
set of seventeen methylcyclohexanes, we had occasion to perform a stepwise 
multiple regression analysis to determine shift parameters for structural 
features. Initially the values of the four parameters for ring hydrogens 
with vicinal methyl groups (see Figure 1) appeared anomalous. With the 
exception of A(2a), which has a trans relationship to the vicinal methyl, 
the ring hydrogens have very similar spatial and structural relationships 
with the neighboring methyl group, and yet the values for these three 
remaining parameters given in Figure 1 vary from negligible to -0.309. 

Treating E(parent) as the default case and cataloging only differences in 
substitutions at vicinal carbons as perturbations, the important parameters 
which affect the shielding ate found to be the vicinal gauche C-C bonds as 
modified by the inductive effect of a vicinal methyl (see Table I). There 
is a large correlation (0.95 from a regression analysis) between the 
numbers· of gauche C-C bonds and the shift differences. Addition of the 
inductive effect then accounts for the relative values of A(2a) and 
A(parent). The ring flattening induced by an axial methyl 1 •2 could be 
expected to modify the interactions between the vicinal gauche bonds, and 
to account for the difference between E(2e) and E(2a). For simplicity, 
this angular dependance is assumed to relate to the overlap integrals 
between gauche carbon bond orbitals. Using values for the angles between 
ring hydrogens and vicinal gauche bonds from reference 2 and the 
corresponding values for the overlap integrals3 , OI, the ci were calculated 
from these OI's with the given angular correction and then nor~alized to 
the parent as follows: 

A linear regression fit with a multiple R of 0.9844 and a standard error of 
the estimate of 0.0288 ppm yielded the values for the shift effects in 
Table II. 

Acknowledging the rather crude estimates of angles and considering that the 
overlap assumption is also crude, we were pleased with the parameters 
obtained for the gauche interactions and two inductive terms. Although the 
largest correlation is with the number of gauche C-C bonds, the inductive 
terms are significant. The tran~ effect appears in only one entry (see 
Table I) and would not be well determined statistically. Additionally it 
is comparable, within experimental error, to the gauche inductive effect. 

Best regards, 

/){hid~ I 

l l?'v-.!'-1::' 

' Janet Curtis David H. Grant 

1. Altona, C.; Sundaralingam, M. Tetrahedron, 1970, 26, 925. 

2. Geise, II.J.; Mulhoff, F.C.; Altona, C. L.. !fol, Struct, 1972, 13, 211. 

3. Mulliken, R. S. ; Rieke, C.A . ; Orloff, D.; Orloff, H. L.. Chem, ~ 1949, 
17, 1248. 
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Figure 1. A comparison of the spatial and structural relationships 
of the four vicinal parameters. Values j from the regression 
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Figure 2. A comparison of the angl lar distortions to the cyclo~exane 
ring induced by methyl 1substitution. The values are !from 
forc·e-field calculation1s from reference 2. 

Table I. Total .Shift Diff~rences and Shife Effect 
Coefficients for Vicinal 

Nwnber 
Shift £16 of c-c 6ind-G 

l.642 0 0 0 
l. 632 -.010 l l 
1.445 -.197 l l 
1. 376 -.266 2 0 
l. 162 -.480 2 0 
0.853 -. 789 3 l 

Sites 

Coefficients 

6ind-T 6 c-c 

0 0 
0 1.00 
0 1.10 
l 1.66 

. 0 1. 77 
0 2 . 82 

Table II. Shift lE!fect Parameters 

6 c-c 

-.319 ! .053 -0 .190 ! .111 

for Vicinal Si~es 

-o. 263. ! I. 149 

0 

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

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

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

I 
Training to expand your skills. Varian offers a con-
tinuing prbgram of customer training on a variety of 
instruments. Courses are carefully structured to address 
different experience levels. 

I I I 
Literatu~e 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, 
maintena~ce and programming manuals ranl< amor1g the 
finest in t~e industry, its vehicles of continuir1g infolrna­
tion are second to none. 

Varian s l rvice-an umbrella of professiional c::are. 
A staff of highly experienced and thoroughly

1 
traine)j 

service specialists backs you up in the U.S. and abroad. 
Should you ever need expert assistance to correct an 
operational irregularity in your equipment, you havE~ the 
assurance that help is on the way on short nf tice. I 

FOR varianf1@005(ij@rtDfl INSTRUMENT? 

CALL (800) 231 15772 . 
In Canada, call 4161457-4130 

I 

I 
For Immediate assistance: In the United States call (BOO) 231-5772 • Or write: Varian, 220 Humboldt 

Court, Sunnyvale, California 940B9 • In Canada 332 Guelph Street.I Georgetown, Ontario L7G 4B5 • In Europe 
Steinhauserstrasse, CH-6300, Zug, Switzerland • In Latin America North FCO Pelrarca 326, Mexico 5, D.F. • In Latin America 

South Av. Dr. Cardoso de Melo, 1457/1459, CEP 0454B, 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 101 B-20, Tower A, 14 

s,eac, MooooT d., Tsimshaffioi ,~,. Kowlooo, Hoog Koog 
~~ 
1varJian 

C 
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CONSIGLIO NAZIONALE DELLE RICERCHE 

ISTITUTO DI CHIMICA DELLE MACROMOLECOLE 

may, 6, 1985 
!!0133 M:ILANO. . . . .... . . .... . . .. . ...... ... .... . ....... . 

V:IA E. B.A.BS:INI", 15/A 

Ne. R , r. PKOT. N. . . ......... ..... .. Dear Prof. Shapiro 
by using the photo-CIDNP technique applied 

to 1H-NMR we showed that Met-enkephalin, human and camel a-endorphin interact 
to various extent with c12 PN (dodecylphosphorylcholine), the binding effi­
ciency being considerably lower for the shorter peptide(l) 

Recently, we run a series of 31 P spectra of c12PN at variable concen­
tration, alone and in the presence of Met-enkephalin, camel s~andorphin and 
morphine. While the chemical shift changes are small and not easy to ratio­
nalize, the linewidth of the 31 P signal appears to be sensitive to the state 
of micelles, and is also modulated by the interaction between opiate and 
lipid. Fig. l .shows that for c12PN alone a progressive line sharpening 
is observed by increasing the lipid concentration; the curve has an abrupt 
inflexion near 13 mM, most likely corresponding to the critical micell con­
centration (cmc). Addition of Met-enkephalin does not affect this trend, 
whereas in the presence of e-endorphin and morphine the 31 P signal is already 
sharp at the initial c12PN concentration. This may suggest a lowering of 
the cmc, owing to formation of mixed micelles. 

By increasing the lipid/opiate ratio, the linewidth slightly increa­
ses, to reach a maximum, after which all curves are nearly superimposable, 
as the conc·entra ti on of mixed mice 11 es becomes neg l i g i b 1 e. 

Sincerely, 

lucia Zetta 

~ 
Antonio De Marco 

(l) A. De Marco, L. Zetta and R. Kaptein (1985) Eur.Biophys.J. l!_, 187-193. 
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Fig. lipid concentration, for: 

(□, ) c12 PN . 

(0, ) c12PN in the presence of 1 mg of Met-enkephalin 

(* ,- - --) c12PN in the presence of 1 mg of camel B-endorphin 

(6, •··· ····) c12PN in the presence of 1 mg of morphine. 

The curves are free interpolations between points. 
Spectra were run with a Varian XL-200 spect~ometer. 
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FOR SALE 

Varian XL-100 Probes and Parts 

(1) One (1) 18 MM C-13 Veri. Temp. probe: (2) One (1) 12 MM V.T. 
probe with F Lock: (3) 1H;l9F, 31c 5 'and 12 MM inserts: 
(4) Deuterium lock and observe preamps: (5) Decoupler matching 
boxes: ( 6) Local and lock oscillators: (7) Freq. control 
bricks: (8) Most electronic boards: (9) TT-l0llA RF'modules. 

Items are circa 1976 from Varian 15-inch magnet with TT-100 
FT NMR System: NEW OR GOOD CONDITION. 

Interested parties should send for listing or contact: 

Robert A. Bell 
E. I. du Pont de Nemours & Co., Inc. 
Jackson Laboratory (D) 
Chambers Works 
Deepwater, New Jersey 08023 

or call (609) 540-3636 

FOR SALE 

NMR Spectrometer 

Varian HA-100-12 / Digilab FTS/NMR system for sale. Consists of console, 

Low-Impedance magnet, magnet power supply and coolant controller, Nova 1200 

Computer (plus spare), Data General Disk Drive (plus spare), Digilab r.f. 

components and two 5 mm probes for 1H and 31 P-{1H}, plus lots of extras. 

Fully operational. 1H resolution good (<0.1 Hz), S/N (~45:1). Those 

interested should contact Glen Bigam, Chemistry Department, University of 

Alberta, F.dmonton, Alberta, Canada, T6G 2G2. 
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University of Illinois 
'at Urbana-Champaign 

P~ofessor B.~. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 

Dear Barry: 

I 
School of Chemical Sciences 

I 505 South Mathews Avenue 
I 
! Urbana : 

Illinois 61801 

May 8, 1985 

Non-Integral Spin Quadrupolar Echoes 

We have recently been reading the 1iterl ture, and have noted that 
there exists a fairly wide body of informatibn on the use of various 
q~adrupolar echo sequences to refocus magnet~zation of our favorite 
nbnintegral spin quadrupolar nuclei. Everyohe knows of thci early work 

I 
' I 

I : 
' I • 
I ,· 

. I ! . 

of Solomon (1), which has led to the extensir e use of 2H quadrupole 
echoes (2), but we believe it's generally thpught that FTs of the 

1 quadrupole echoes of, say, 1271 or 27Al, wil1 lead to a rather confused. 
spectrum. That's not necessarily so, howeve~, because the 2t-echo ckn ' '

1 

be selectively enhanced by judicious use of pulse sequence. 

I 
The following shows the FT of the 2t-echo in a mixture of K+ and 

N~ 4+-alums, in the presence of 1H dipolar deboupling: 
1 

I 
0 

kHz 
-118 

1/2 

I 
0 

3/2 

K NH4 

0 i 

90 -edgei 

5/2 

K NH4 

I 
I I 
i I : 

- ~18 kHz 

I : 
tbgether with a "de-Paked" half spectrum. Clearly, such experimentJ i 
should yi~ld useful quadrupole coupling con~tant resolved spectra from ~ 
~.g., some minerals and aluminosilicate catJ lysts, and can in princi~le 
be readily implemented on a commercial inst~ument. 

I 

I ' I 

\ 

L 

L 

~ 

L 



We've been similarly surprised by our ability to . refocus 
second-order_ interactions, which hel~s alleviate instrumental 
problems, as shown in the following 9K spectra of 18-crown-6 
KN03, at 23.3 MHz: 

I 
500 

With best regards. 

Eric Oldfield 

I 
0 

I 
-500 

I ' 

Yours sincerely, 

I . I 
-1000 PPM 

dead-time 
ether• 

£3'-«~ B. Montez 

References 
1. I. Solomon, Phys. Rev. 110, 61 (1958). 
2. J.H. Davis, K.R. Jeffre~M. Bloom, M.I. Valic, and T.P. Higgs, Chem. 

Phys. Lett. 42, 390 (1976). 
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I 
Coordinator - NMR Facility 

. I 
Southern Illinois University, Carbondale seeks a specialist in magnetic re1~onan1:e 
spectrometry to coordinate the operations and managej11ent of a high-field NMR Jracil;l­
ty. This facility w:lll include two new high-fi~l9 NMR spectrometers and 1fel~t/:!d 
equipment. The coordinator · must be a person with acivanced level training, prefera­
bly with a Ph.D. in chemistry or physics, and must l have a strong background i~ IRF 
electronics with considerable experience with ·state-of-the-art NMR spectrometers. · I I . 
Responsibilities will include: (a) oversight of the operation of the facility, · (b) 

I I 
supervision of other facility staff, (c) performance of routine maintenance, (;d) 
training and advising NMR users in chemistry, physibs, plant physiology, bio,:heini1s­
try, and medical physiology among others, and, ( e) a :ssisting researchers in d,~velo'p­
ing research protocols using NMR spectroscopy. Applicants should desire to 1~ork in 

I . 
the academic setting, and although neither independent research nor formal t ,eaching 
is required, the opportunities for collaborative res:earch and teaching are nmner~us. 
The coordinator will report to the director of the Office of Research Develop~ent 
and Administration. Salary is competitive based I on experience and credehtiars. 

I I I 
Please submit a complete curriculum vita and the names, addresses, and phone numbers 
of at least three references to: Michael R. Dingers~on, Assistant Vice-President: for 
Academic Affairs and Research, Office of Research jDevelopment and Administrat'iqn, 
Southern Illinois University at Carbondale, Carbondale, Illinois 62901. AppliGa­
tions are desired as . soon as possible. It is !unlikely that candidate~, w·hose 
materials are received after 15 August will be consi dered. · 

I I : 

____________________________ ""!"'" ______________ _ 

TAHU NMR. Newsletter Readership Survey 
. . I 

Let me use this page to give a brief report on the readership survey cards which 
were sent ou_t with the February 1985 issue. Whi{e returns are still incompl~te, 
it appears that the· readership of the Newsletter has not changed in the sense 

I .. ' 
that there ~re still approximately 6+ readers for every copy of the New~letter 
mailed out - just as it was several years ago whJn we last did such a survey. 

I , , 
If you have E£! returned a readership survey ca7d, please drop me a postc:ar~ or 
whatever, letting us know the number of persons 

1

:who routinely read, inspelct; ~,r 
h~ve · the opportrinity to make significant use . of your copy of the Newsletter. 
Thanks for your cooperation with this request~ ! · : 

1 

The survey cards returned have in many instance b contained useful commen:ts ia ~1d 
· · I I : ' 

suggestions, which are being acknowledged and/9r acted upon as time permtts. 
Some of the cards also contained somewhat plaintive but useless messages, mainl y 
having to do with the time it takes for the _ma~ls to deliver the Newsle(tei ~o 
the subscriber. Of course we have no influence 9ver this delay time, othEir ~ban 
to suggest that if you can stand the cost, we will be happy to send your ~opi ~y 
either first class or air mail. Just let us kno& of your needs in this regatd~ 

I 
Also, let me thank all those who faid so 
and the purposes it apparently continues 
words of encouragement and support. 

many kind 
I 

to serjve. 

I 

things about the NewHe tter 
We greatly apprecia J e yobr 

I . 

Let me end with a repeated request that contributors provide their own titLes 
I ' ' I for their contributions. This will ensure accul acy and suppress our tendenci::!s 

here to be cute. 

B.L,. Shapiro 
I 

I 

L 

L 

-~ 
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GE Performance! 
1H, 13G API; and2D NMR in 0 hour-aut:omatically! 

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

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

With the NMR industry's 
most advanced automation. 

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

Set-up starts with Autolock. 
Lock on as little as 10% CDC13 in 
a 5 mm tube. 

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

the lock signal or observe FID. 
Autogain optimizes the re­

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

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

And finally, the analysis is com­
pleted with Autointegrate. 

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

And the most complete package 
of hardware accessories. 

The QE-300 is available with 
the industry's most reliable , 
highest capacity(IO0 positions!) 
Automatic Sample Changer. 
Plus, you can add an array pro­
cessor, a variety of hard disks, 
and switchable probes for even 
higher sample throughput and 
performance. 

Structural 
elucidation simplified. 

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

High throughput and 
performance demonstrated. 

Get all the fucts on the GE/NMR 
QE-300. Better yet, arrange for a 
demonstration. Call the GE/NMR 
group at ( 415) 490-8310. Or 
•write General Electric Company, 
NMR Instruments, 255 Fourier 
Avenue, Fremont, CA 94539. 
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GX I eries FT NMR Systerr1s 
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\X/hy do tWC) experiments When one will do?* 
COSY 
BLOCK I 

NOESY 
BLOCK2 

o Simultaneo
1 
s acquisition of COSY 

and NOESr 

COSY 

• _,. Cl! 

• 

. • I 

~~ . I , , , 
*COCONOSY (Haa. noot, et. al., J. Magn. Reson., 
56,343 [1984]) 
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New t~chniques are easy to implemerit 
on a GX Series NMR Spectrometer .. Ask 
today about your application. ,,~...di. 

dEOL. 
Serving Advanced Technology 1111 

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




