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· /lnnaeueein 11 I AN OUTSTAND
1

ING ADDITION TO THE 

-WILMAD NMR LINE ... 
i I 

our COMPLE ELY NEW 5m" [ "THRIFT" TUBE 
.... ! i . 

I 

5 
eoMPJ!~IRE THESE OUTSTANDING FEATURES 

OF OUR NEW WG-Smm-THRIFT-7 TUBE: 
• 100% Wil1r1:Iad inspection of structural parameters. 

• Spinning Fleliability. Passes our stringent Spinner Bearing 
Test whic~1 determines straightness and spinning stability 
using a Precision Bore Bearing just 0.002" larger than the 
tube O.D. l~o halted data accumulations or scratched tubes. 
Send for your free 5mm Spinner Bearing today. 

• Round bot1tom is standard. Flat bottom ... no extra charge. 

• Non-Pyre>r compatible borosilicate glass. 

• Packaged individually for maximum protection. 

• Standard length is 7". Available in 8" and 9" lengths. 
(Add 15¢ per inch.) 

• lmmediatE! shipment from available stock. 

The Wilmad 5mm THRIFT tube is one of the 
most important recent deivelopments in NMR 
tube manufacture. It is not recommended for 
use in high resolution spectrometers, but it 
provides exceptional performance in lower­
end spectroscopic investi ,;;iations and, at the 
same time, retai s its low cost. It is manufac­
tured from Non- yrex compatible borosilicate 
drawn tubing a d is carefully selected for 
size and structL re. At 95«: each, this tube is 
really a bargain. 

In fact, it is an ir finitely better bargain in both 

price and quality than the following Norell 
tubes : 508-UP ($4.50 each) ; 507-HP ($3.50 
each); 506-P ($2.50 each) ; 505-P ($1 .80 each); 
XR-55 ($2.00 each); and 502 (80¢ each). Our 
examinat ion of numerous Norell tubes has 
shown that the only significant difference be­
tween them is price. They consistently fail to 
meet even the most liberal structural stan­
dards used to define them. 

Even with our less expensive 5mm . THRIFT 
tubes, you'll soon learn why IT PAYS TO 
STANDARDIZE ON WILMAD! 

WILMAD GLASS COMPANY, INC. 
Serving the S pectroscopic A f termarket 

Route 40 and Oak Road, Buena, NJ 08310, U.S.A. 
Phone: (609) 697-3000 • TWX 510-687-8911 

L 

......__, 
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8th International Meeting "NMR Spectroscopy" - July 5-10, 1987; University of Kent at Canterbury, England; For informa­
tion, contact Dr. John F. Gibson, Royal Society of Chemistry, Burlington House, London WlV OBN, England. See News-
letter #338, p. 55 for information ani! application. I I 

29th Rocky Mountain Conference - August 2-6, 1987; Radisson Hotel, Denver, Colorado; Program Chair: Michael Reddy, U.S. 
Geological Survey, 5293 Ward Road, Arvada, Colorado ·00002, (303) 236-3617; Nucl ear Magnetic Resonance Symposium : James 
Haw, Department of Chemistry, Texas A&M University, College Station, ITexas 77843, (409) 845-1966; Preliminary program 
and pre-registration information available from Sandy Grande, 8780 W. Quarto Circile, Littleton, Colorado 80213. 

. I . 
26th Eastern Analytical SymYJ:sfom - September 13-18, 1987; New York Hilton Hotel , I New York, New York; For information, 

contact J.P. Luongo, AT&T ell Laboratories, Room lA-352, Murray Hill, New Jersey 07974, (201) - 846-1582. 

FACSS XIV - October 4-9, 1987; Detroit, Michigan; For information, contact Dr. Stephen J. Swarin, Publicity Chairman, 
Analytical Chemistry Department, General Motors Research Labs, Warren,1 Michigan 48090-9055, 313-986-0806. . I . 

Fritz Haber International Workshop on Modern Techniques in Magnetic Resonance - Decefber 13-17, 1987; Weizman Institute of 
Science, _Rehovot, Israel; See page 7 of this Newsletter for addi ti ona 1

1 
information. 

29th ENC (Experimental NMR Conference) - April 17-21 , 1988; Rochester, New York; C~airman: Professor Stanley J. Opella, 
Department of Chem1 stry, University of Pennsylvania, Phil adel phi a, Pennsylvania I 19104, ( 215) 898-6459. For i nforma­
tion, contact Or. Charles G. Wade, ENC Secretary , IBM Instruments, Inc., 40 W~st Brokaw Road, San Jose , California 
95110, (408) 282-3641. 

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. 

Additional listings of meetings, etc., are invited. 
I 

DEADLINE DATES 

No. 344 (May) ----s------ 24 April 1987 

No. 345 (June)------------ 29 May 1987 
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THE 
UNIVERSITY C)F 

Polymer Science Program 
Institute of Materials Science 
U-136 

CONNECTICU~ j 97 North Eagleville Road 
Storrs, Connecticut 06268 

Prof. Berilard L. Shapiro 
. I ' Departmenic of Chemistry 

Texas A &!M University 
College Si:ation, TX 77843-3255 

I 

January 29, 1987 
(Received 4 February 1987) 

I 
I 

"Dipolar Couplings in Hexane" 

Dear Prof,l ssor Shapiro: 

We r1~cently attempted quantitative simulations of 
deuterium 1 quadrUpolar splittings of alkahe solutes dissolved iri 
nematic s1Dlvents. Such simulations of flexible solutes require 
convolvinq a conformational ensemble average with an average 
over the orientation distrubution of each conformer. The 
former av1~rage uses the classical rotational isomeric state(RIS) 
approximation while the latter involves a param'eterized potential 
of mean tiDrque. A by-product of these simulations is the 
direct di:pole-dipole couplings between all pairs of spins. As \____,,. 
there are 1 many more dipolar couplings(relative to quadrupolar 
splittingk) among both proximate and distant spins in the 
alkanes, ·bhese coupling should provide a more c~itical test of 
the RIS a ~proximations and the potential of mean torque. 

I 

· Recently Gochin et al. (1) reported the dipolar coupling 
constants j oij of hexane in a nematic. In the table below we 
contrast these experimental Dij with calculated Dij derived our 
simulations. (2) It would appear from the agreement in the 
table that we are well on the way to a quantitative 
character~zation of flexible chains in anisotropic 
environments. · 

I ,~zs: 
E.T. Samulski 

(?>0. 
B. Janik 

ETS/yhc 

An Equal Opportunity Employe 

L 
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lH Dipolar CoupliTig Constants for n-hexane-d6 , I 

Expt (l) [calculations (2) 
I· 

!case A Sites i j Oij (Hz) Case B 

E, E, 1 2 3974 3854 4025 
E, E1 1 8 713 -901 -720 
E, E1 1 7 609 -660 -439 
E.i, E .z. 3 4 4487 4497 4478 
Ea, Ea, 3 6 190 -46 -559 
Ei, E.i, 3 5 43 32 -347 
E1 Ez.. 1 5 1616 -1483 -1168 
E1 E~ 1 6 1086 -980 -703 
E1 Ei, .1 4 186 -40 197 
E, E,i 1 3 81 8 136 

l. for case A I 0.006495 see ref 2. 
E. for case B I 0.9221 

References: 

1. M. Gochin, K. V. Schenker, H. Z~mmermann, and A. Pines 
J. Ame. Chem. Soc. 1986, 6813-6814 

2. B. Janik, E.T. Samulski and H. Toriumi 
J. Phys. Chem. 1987(March) 
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Texa!l A&M Universi-ty NMR New·sle-t-ter - Book Reviews 

Book Review Editor - W. B. Smi-th, Texas Christian University, Fort Worth, Texas. 

"App Ii cat t 1,ns of D'ynam i c NMR spectroscopy -to Organic Chemistry" 
(Methods of Stereochemical Analysis, Volume 4) 

by 
Michinori Oki 

VCH Publishers, Inc., 303 N.W. 11th Ave., Deerfield Beach, Florida 33442 
1985; 423 pages; $74.00 

Table of Con pents: 1 - General Considerations; 2 - Restricted Rotations about a 
Partial Double :Bond; 3 - Restricted Rotation about a Formal Double Bond; 4 -
Racemization-Top~merization by Rotation about an sp2-sp2 Bond; 5 - Restricted 
Rotation about :i Trigonal to Tetrahedral Bond; 6 - Rotation about Tetrahedral to 
Tetrahedral Bonds; 7 - Conformational Changes in Ring Compounds; 8 - Stereodynamics 
of Amines and lm,ines; 9 ·-Application to Chemical Reactions. 

This book is better described as a "what has been done" book rather than a "how 
to do it" book. i The initial chapter gives a brief introduction to the techniques of 
dynamic NMR wit~ a short consideration of the accuracy of data derived from such 
measurements. ~he remaining chapters are a survey of the I iterature of systems 
which have been studied. For the most part, there is no critical evaluation of the 
many works pres13nted. If I wanted to know whether a system of interest had been 
studied, I 1d start here. 

"App Ii cat i 1i>ns of NMR Spec-troscopy to Prob I ems in S-tereochem i stry 
I and Conformational Analysis" 

(l~ethods of Stereochemical Analysis, Volume 6) 

Edited by 

I 
Yoshi-to Takeuchi and Alan P. ~archand 

VCH Publishers, Inc., 303 N.W. 12th Ave., Deerfield Beach, Florida 33442 
1986; 221 pages, $45.00 

Table of Contents: 1 - Guest-Host Chemistry and Conformational Analysis, by Ian 
O. Sutherland; 2 - NMR Studies in Liquid Crystals: Determination of Solute 
Molecular Geomet 1ry, by P. Diehl and J. Jokisaari; 3 - C-13 Nuclear Spin Relaxation 
Study as an Aid ~o Analysis of Chain Dynamics and Conformation of Macromolecules, by 
Ryozo Kitamaru; 4 - Sten,iochemical Studies in the Sol id State, by Takehiko Terao and 
Furnia lmashiro; [5 - Two--Dimensional NMR Techniques to Determine Molecular Skeleton 
and Partial Structures of Organic Substances, by Kuniaki Nagayama; 6 -
Conformational /nalysis of Peptides by Two-Dimensional NMR Spectroscopy, by Horst 
Kess I er and Wo I fgang Benne I. 

As can be seen from the contents above, this is a series of "Special Topics" 
written by exper~s in the field. Eac~ topic could as wel I have been the subject for 
an entire volurre. However, the editors have done a good job in convincing the 
authors to preseht a short, pertinent introduction, followed by a series of examples 
of application$ They serve as good entres into the particular subject matter. 

L 

Chapter 5 main f · provides introductory mater i a I for Chapter 6. The author of 5, '\___ 
however, uses a rather different approach than I 1ve seen before in describing the 
magic of 2D NMR. This volume is a good value at $45.00. 

I I W.B.S. 
I 



How to acquire expert NMR data 
at the touch of a button! 

• • 
em1n1 

Gemini is designed 
and tested to meet 

the most rigorous 
standards of 

reliability, including 
extensive vibration 
and environmental 

tests. 

I 

I 

Ann uncing Gemini: Never has any 
NMR spectrometer been this easy to 

I learn and use 

Guid~Path™-our new advanced-menu 
user interface makes Gemini the world's 
easi~st-to-use spectrometer. And gives 
you expert results! 

NevJr has FT NMR been this reliable 
I 

Gemini's industry-standard design, the 
comp,lete automation of all spectrometer 
functions, user-proven expert system 
softWare and extensive diagnostics all 
comthine to produce the world 's most 
relia11e FT NMR results. 

Call now 
I 

Get all the facts about Gemini-the new 
superconducting FT NMR from Varian. 
In the U.S. , call 800-231-5772. In 

I 
Canada, call 415-457-4130. In Europe, 

I 

call Zug, Switzerland, at (042) 44-88-44; 
Dar~ stadt, Germany, at (06151) 7030. 
In Ja1an, call 3-204-1211 . 

I • I •rn- J L~ II ci 'U ~ ~~[a 
UV-Vis/NIA UV-Vis OataSystem AlomicAbsorption NMR 1 LC DataSystem GC 

@ 
VERY INTELLIGENT SOLUTIONS FOR YOU varian 



THE BACKUP IYOU'LL RECEIVE 

Varian's commitment to excellence in analytical instru­
mentation carries with lit another, equally important, 
obligation: to offer su~ erior user support as well. The 
scientists who choose ~he world 's finest instruments have 
come to expect no les,. 

Support from Day olne. Before your Varian instrument 
is delivered, detailed ~Ire-installation information will 
guide you in planning ~10ur laboratory's layout and 
providing the necessa iy services. 

I 
Applications expert lse for the asking. As a Varian 

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

Literature to keep you updated. Applications, new 
techniques, technical innovations, experimental,trends­
to keep you up-to-date, Varian maintains an "open line" 
of print information to its customers. If Varian's operation, 
maintenance and programming manuals rank among the 
finest in the industry, its vehicles of continuing informa­
tion are second to none. 

I 
"--..___,,, 

owner, you can tap Var :ian expertise in your analytical 
technique. Varian applications laboratories, located in 
strategic locations thrc lughout the world, are staffed with 
accomplished scientis ts ready to help you with your 
applications problem. 

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

CALL (800) 231-5772 
In Canada, cal l 416-457-4130 

@
For immodiate assistance: In the United States call (800) 231-8134 • Or write: Varian, 220 Humboldt Court, Sunnyvale, California 94089 

In Can.1da 332 Guelph Street, Georgetown, Ontario L7G 4B5 • In Europe 28 Manor Road, Walton-on-Thames, Surrey KT12 2QF, England; 
or Steirhauserstrasse, CH-6300 Zug, Switzerland • In Latin America (North) Fco. Petrarca 326, 11570 Mexico 5, D.F. 
In Latin America (South) Av. Dr. Cardoso de Melo, 1457 /1459, CEP 04548, Sao Paulo, SP, Brazil 

• In Aus·:ralia 679 Sprini,vale Road, Mulgrave, Victoria 3170 • In Japan 3rd Matsuda Bldg. 2-2-6 Ohkubo Shinjuku-ku, Tokyo 160 
V8r18n In Asia (South East) Mandarin Plaza, Rm 1018-20, Tower A, 14 Science Museum Rd., Tsimshatsui East, Kowloon, Hong Kong 
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THE JOHNS HOPKINS ~NIVERSITY 

SCHOOL OF MEDICINE I , 

Jerry D. Glickson, Ph.D. 
Director, NMR Research 
(301) 955-7490 

January 28, 19~7 

Department of Radiology 
NMR Research Laboratory 

Traylor 311 
720 Rutland Avenue 

Baltimore, MD 21205 

Dr. Barry Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, TX 77843 

Dear Barry: 

(Received 9 Fe~ruary 1987) 

A number of postdoctoral positions are available in my laboratory and at the 
institutional NMR facility I direct. We are interest~d in people with expertise 

I 
in NMR (previous experience in in vivo studies . is n·ot necessary but would be 
useful) and/or in physiology or metabolism. · ' I 

Our laboratory has several programs currently updrrway, including 
investigations employing NMR spectroscopy and imaging ; methods for the study of 
tumor response to chemotherapy and radiation therapy. , Plans are being 
implemented to reinitiate a related program using NMR; in the study of tumor 
response to hyperthermia. Ongoing projects also include investigations of the 
cardiotoxic effects of adriamycin, an anthracycline ahtineoplastic agent, as 
well as molecular studies of the conformation and dynkmics of the glycopeptide 

I 

antibiotic bleomycin. Available instrumentation incl~des spectrometer-imager 
systems of 1.5 T, 4.7 T, and 8.5 T. The institutional position calls for a 

I 

fellow who will collaborate with various users at Hopkins in in vivo NMR 
spectroscopy, imaging, or microscopy (using the 4.7 T!and 8.5 T instruments). 
Current user programs include studies of the heart, brain, pancreas, lung, 

I 

liver, and kidney. j 
Please assist us by bringing this information to the attention of 

. I 

appropriate candidates. Interested individuals shoµl~ send a C.V. and three 
references to: 

Jerry D. Glickson, Ph.D : 
The Johns Hopkins University School 1 of Medicine 

310 Traylor Building 
Baltimore, Maryland 21205. 

Best regards, and thank you for your kind consideration. Hope to see you at 
the Experimental NMR Conference or Society of Magnetic Resonance Meeting. 

. I 
Sincerely yours, 

, Ph.D. 
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C:LARK UNIVERSITY 
950 Main Street Worcester M_assachusetts 01610-14 77 

Department of Chemistry 

Professor B. I~. Shapiro 
Department of 

1
Chemistry 

Texas A & M University 
College Staticln, TX 77843 

Telephone (617) 793-7116 

4 · February 1987 
(~ecelved 9 February 1987) 

RE: I)ynamids of Sorbed 13 CO2 in Polymers 

Dear Barry: 

During the 1ast year we have been involved in applying NMR to the problem of 
the state of !iorbed gases in polymers. Much of our work has involved 13 C 
measurements 'of enriched 13CO 2 in glassy Bisphenol A Polycarbonate. We have 
made measuremEints as BL function of both pressure and temperature at three 
different Larnior frequencies 22. 6, 62. 9 and 126 MHz using a NMR pressure-valve 
tube (Wilmad)I. At room temperature and five atmospheres CO 2 pressure we can 
clearly disce1ln two chemical shifted peaks at 62. 9 MHz corresponding to the 
free and sorbE d CO2 gas [figure 1). Figure 2 shows experimental 13 C T1 values \_,, -
for .the sorled gas peak as a function of temperature. From T1 and NOE data 
three relaxatj on mechimisms can be identlfied. At high Larmor frequencies CSA 
is a major reJaxation mechanism; at all frequencies spin rotation is impor-
tant, and at 22.6 MHz intermolecular -dipole-dipole relaxation between the 
labelled 13C ilnd the protons of the polymers contributes. Estimates of rota-
tional and t~ranslatlonal correlation times (3 x 10-u s and 1. 2 x 10-10 s 
respectively) !are indicative of a very mobile CO2 • However, the 13 C line 
width increasEIS drama,t:ically at low temperatures indicative of the presence : of 
a slowly rot lating ~1pecies. The existence of more than one sorbed species 
present in ra1lid exchange has been postulated from other techniques. 

The modificatilon of the polymer motion dU:~ to the presence of CO2 is also 
monitored by l proton T1 p measurements. The low temperature Tip minimum is 
shifted to hii~her temperature indicative of inhibition of the polymer motion 

, I 

and possible I associ.ation between the co 2 · and a molecular site on the polymer 
repeat unit. It appears relaxation measurements can indeed be useful for 
probing the s1~ate of sorbed gases in such systems. 

Regards, 

~1-;.~, 
Paul T. Inglefield Edward J . Cain 



Figure 1: 
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13c spectrum of 13co in BPAPC at 62.9MHz. 
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Figure 2: !xperlMnUl Ta date for llCl)2 aorbed ln BPAPC poly.er .u
1 

• function of te,.pn■ ture. 
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NHR Physicist/Engineer with a good background in RF electronics and capable of 
probe design, to maintain and develop research on a newly installed in vivo 
spectrometer. Application and letters of reference Jhould be sent to: Dr. 
Oleg Jardetzky, Stanford Magnetic Resonance Laboratorl

1

y, Stanford University, 
Stanford, CA 94305-5055, U.S.A. Stanford University is an affirmative aqtion, 
equal opportunity employer. 
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University! of Ne1;v Mexico 

I 
UNM/LOS ALAMOS Cl:NTER FOR MON-INVASIVE DIAGNOSIS 
1101 Yale Blvd., N.E. '. 
Albuquerque, NM 8713 '1 

Telephone: (505) 277-8512 

(Received 2 'March 1987) 
I 

I 
February :27, 1987 

Prof. B.L. Shapiro 
Departmen-t: of Chemistry 
Texas A&M University 
College s·tation, TX 77843 

' 

Dear Barr:~: 

Deuterium T] Measurements in Imaging 

The utility of deuterons as a substitute for protons in 
magnetic Jresonance spectroscopy is well documented. Deuterons 
have served as negative labels in proton NOE experiments perfor­
med on 1~acromolecules, since the difference in gyromagnetic 
moment mclkes deuteron-proton scalar couplings very small. ( 1) 
The Tl rellaxaticm of deuterons occurs through their quadrupolar 
moment, 1~hich is insensitive to the effects of neighboring 
protons, ie scalar and dipolar coupling. 

We have been interested in determining the local correlation 
times of 

1
water :in vivo. such d_eterminations are complicated by 

the int
1
ermolec:ular dipolar interactions between water, 

macromolecules, and other water molecules. The individual 
component~ are difficult to mea·sure separately, which obscures 
the information on correlation times. The relaxation properties 
of deuterbns described above make .them an ideal probe, especially 
since dE~uteritun can be · incorporated at relatively high 
concentrations into rats by doping their drinking water with 10% 
deuteriumj oxide. We have calculated deuteron Tl relaxation times 
using standard inversion recovery experiments on a 4. 7 Tesla 33 
cm bore cihemical shift imaging system. A low-pass birdcage coil 
operating' at 30. 6 MHz provided high Bl homogeneity, and a 180° 

I 

pulse length of 150 usec. . 
A t)[pical Tl relaxation profile of a rat is shown below. 

The values of the Tl relaxation time vary from 187 to 305 msec. 
Localized! data was obtained using a 180° composite inversion 
pulse fol~owed by a slice-selective 90° pulse over 10 mm portions 
of the :i::lat. Four scans were summed for each of eight time 
points. !The data was fit using the standard log-linear GE data 
reduction routine. No improvement in the fit was noted using a 
multiexpobntial algorithm. 

Brown, Armitage, and Gore have developed a model for 
correlating the Tl relaxation times of deuterons with those, of 
protons, 1 using solutions of polyethylene glycol to vary !the 
effective correlation time of the water in the solution. (2) _The 
value fo: the 1shortest deutero'n Tl described above yields a 

, ' I 

.. 
1.. -: 

\__.. 



correlation time of 9.05xl0(-12) sec, as calculated from 
Abragam. This value shows that even in the l liver, the shortest 
Tl time is not very different from the 1 values in the kidneys or 
intestines. We anticipate this model may have utility in cases 
where short proton T2 relaxation times preclude an accurate 
measurement of the Tl time, and in · determitjing the presence or 
lack of local order among water molecules in ~ivo. 

I 

Sincerely, 

~~ 
Richard H. Griffey Marks. Brown 

~"-~~ 
~ertrt e v. Griffey 

(1) Sanchez, v.; Redfield, A.G.; Johnston, P.O.; Tropp, J .s.; 
Proc. Natl. Acad. Sci. USA (1980), 77:5~59-5~62. 

(2) Brown, M.S.; Armitage, I~M.; Gore, J.C.; Magn. Reson. Med., 
submnitted for publication. 

POSlTIOl AVERI\GE ~ Tl ~ 
I 

o• I .224385 t .013475 

l" .224885 t .007841 

t----3 2" .218363 t .008054 

3" .208936 t .005832 

4" .187678 t .007681 

5" .245148 t .009246 

6" .304515 t .0071392 

7• .209265 t .0073972 

8" .220143 t .0094375 
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CALIFORNIA INSTITUTE OF TECHNOLOGY 

Pasadena, California 91125 

Division of Chemistry and Chemical Engineering 

Gates and Crellin Labor
1
atories ofClltemistry 

John D. Roberts 

Institute Professor of Chemistry 

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

February 22. 1987 
(Received 27 February 1987) 

Dear Barry: 

01f portunity for NMR Research Fellowship in Lanzhou, China 

In the fall of 1985, I spent six weeks in China, four of them at Lanzhou University in Central China. Lanzhou 
is one of the top three or four best universities for teaching and research in organic chemistry in China. 
Thanks to a loan from the World Bank, they have a very well-equipped instrument center, with a lot of 
spectroscopic equipme1it not generally available in any but the most favored U.S. universities. 

I . . 
The purpose of this letter is to inform the readers ofTAMUNMR that the Chemistry Department of the \ 
University would like tb get one or more persons with a solid knowledge of NMR to come to Lanzhou for "----
several months to carr)r1 on serious NMR research programs in thei.r facilities. However, before I was willing 
to test the waters on th: s proposition, I wanted to have answers to the following questions (in boldface), for 
which Li Du, the Chairfnan of the Lanzhou Chemistry Department, has supplied excellent answers (in 
. 1· ) I 1ta lCS . . 

1. Would the visitors work on their own problems or help your people with their problems? 
Would you expe,~t the visitors to set up lines of research that your people would continue? 

2. How much i:nstrument time would be available, and what is the configuration of the high­
field spectrometer as to frtequencies, data and computer systems, accessories, and so on? What 
are the service arrangements to keep the machine going? Will visitors be able to run the 
instruments the1nselves or would your technicians run the spectra? 

3. Would teaching be expected? At what level? 

4. Would travt!l to Lam~hou be paid? What about families? 

5. Woul<;I livin ~ expenses in Lanzhou be paid? 

1. The visitors may work on their own problems with the hope that some of our people can join them. 
At the same time, rhey may act as consultants and help our people on our problems ( as far as they can). If . 
they can set up lin,is of resea.rch for us to continue, so much the better. 

2. It is hard to say, at this moment,just how much instrument time will be available for visitors, but let 
me say 48 hours on the Bruker AM 400 each week at least, unless there are troubles with the machine. The \,__., 
visitors will be allowed to run the instruments themselves, or they may ask our technicians to run spectra 
for them. 
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3. Teaching on the graduate level will be appreciated. Instead, th visitors may give a series of talks on 
topics such as Fourier transform, 15N NMR, 2D NMR, solid-state NMR or on some other research 
frontiers of NMR of their own choice. ( About three hours pe'r week.) 

4 . We will pay one-way airfare (to or from Lanzhou) for~ visitor h!imselflherself, if he or she stays in 
Lanzhou for at least three months. I 

5. We will provide visitors and their families with accommodatio1s in our campus guest house, free of 
charge. I ' · 

6. A salary of 900-1200 chinese yen per month will be paid to a vis,itor. 

The NMR equipment at Lanzhou University includes: 

I 
1. Bruker AM Spectrospin,with lH, 13C, H/13C switchab(e, 19F, 3f P, two broad-band probe heads 
covering most frequencies, X-nucleus decoupling unit.and lH flow-~hrough probes. Variable 
temperature units covering -180 to +2000. Aspect 300 computer, 24~bit word length,256Kmain memory, 
array processor, 160 Mbyte hard disk. The software includes spin simulation, time sharing, and all 
programs necessary for 2-D NMR. There is also a CP-MAS unit for ~olid-state studies. 

I 

2. AC 80 Bruker-Spectrospin 80 MHz with probeheads as for the 400 MHz unit, variable temperature, 
I 

128 K memory, 24 Mbyte hard diskandalsoaprobeheadfor lH CIDNP studies. 
I 

3. Varian FT-BOA, for routine analysis . 

4 . Two JEOL 60 MHz spectrometers for the teaching laboratories. 
, I 

I can testify that Lanzhou and Lanzhou University have many fine featutes. The climate is dry, with a very 
short rainy season in the early fall. The elevation is a couple of thousand 

1
feet and the city is reasonably close 

to the Tibetan plateau which comes out fairly far into Central China. There are many wonderful trips 
possible to the Gobi Desert or the mountains. The University Guest Houke is relatively new, modern and, 
when we were there, the meals were excellent. Lanzhou is an industrial ~ity with considerable air pollution, 
but the University is located rather far from the center of the industry, close to the banks of the Yellow River. 
Many of the staff speak good English and, although lectures really need ~o be interpreted, ordinary 
conversation is easy with most of the people with whom you have to deal. I We made a quite a few trips, to Xi­
ning, Dunhuang, Chinghi-ho, Urumuqui, Turpan and Kashgar. Travel in China is now rather easy and is 
inexpensive by US standards, if you are not on a tour. We took graduate ktudents, post-docs, or staff from the 
University with us on trips (at our expense), they loved the experience ahd they helped with hotels and travel 
(not so easy to arrange yourself) . · 1 

I would be glad to hear from anyone who is interested in this wonderful opportunity to see a part of China not 
usually on the heavily traveled tourist route, be able to participate and help the really wonderful people in 
Lanzhou. Even if! know you, please send a CV, publication list and a shJrt statement of your research 

I 
interests in NMR. I can supply a good deal of further information about the University, the city and getting 
around in the area. · I 

With all good wishes, 
Very truly yours, 
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University of Durh8.m 

Professor B. Shipiro, 
TAMU NMR Newsletter, 
Department of Gnemistry, 
Texas A & M Un~versity, 
College Station, TEXAS 77843, 
U.S.A. 

Dear Barry, 

Department of Chemistry 

Science Laboratories, South R·oad, DURHAM, 

GREAT BRITAIN, DH1 3LE 

Telephone: Durham (0385) 64971 

Professor of Chemistry: 

Robin K. Harris 

3rd February, 1987. 

(Received 12 February 1987) 

SODIUM-23 NMR IN SOLIDS 
i 

Help! 
the TAMUNMR 
We hope this 

the , final catastrophe seems to have struck and we must have been cut off 
maiiing list (since we failed to respond to the recent final ultimatum). 
letter will reinstate RKH on the right side of your ledger. 

We have recently obtained some interesting 23Na NMR spectra of solids using 
magic-angle spinning (MAS). These have proved to be more informative than we had 
expected, and we thought TAMUNMR readers might be interested in some of the basic 
methods. We use sodiwn borohydride as a test material because we can obtain spectra 
readily in both. cross-polarization (CP) and single-pulse excitation (SPE) modes. \_,· 
Figure 1 shows typical spectra. The sodium .is expected to be at sufficiently 
symmetrical sites that we observe the whole intensity and not just the½ f-t -½ . 
central transit f on. Cross-polarization works well, with an optimum contact time of 
5-10 ms. The enhancement over SPE is small (ca. 1.2). 

Borax provides a good example where the quadrupole coupling constant (x) is 
sufficiently large that only the central½ f-t -½ transition is .observed, and this has 
the typical reduced powder pattern expected from MAS operation in the presence of 
second-order quadrupolar effects. In fact, two such patterns are observed (Figi,ire 2), 
and this is consistent with the known crystal structure . . The low-frequency band has 
the larger value of X· Once more, cross-polarization is feasible, but the two 
environments respond somewhat differently to variation in the contact time. In other 
cases (for example, the mineral kenyaite) the CP experiment distinguishes even more 
clearly between different sodium sites. · 

· we conclud~ that high-resolution 23Na NMR of solids can be 
CP experiments can give additional or complementary information 

very useful, and 
to SPE spectra. I 

IricidentaHy, we should tell you that although Geoff remains with this 
University he will be working in future on NMR projects of interest to the ICI 
Chemicals and Polymers Group. 

Best wishes, 

Yours sincerely, 

R.K. Harris G.J. Nesbitt 

I 

that 
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NMR SAMPLE TUBBS 
Dimensional uniformity guaranteed by 
100% inspection. 

I ' I 

Precision: Diameter tolerances within .0005"; Camber as lo
1

w as 
.00025" TIR; Wall variation within .001" TIR. 

. Quality: A characteristic imparted by carefully controlled ~ 
manufacturing and inspection procedures by 1 

which the tube is classified. . 
Value: Routinely attaining the most desired results 

at the most reasonable cost. ' 
Our 5, 10 and 12 MM O.D. NMR Sample Tubes offer / 

the most VALUE for your research dollar. 
Call or write for Free samples and literature 

Now ... you'll be pleased that you did. 

~,\111/ 1/1~ 

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

PHONE: 609-794-2005 

-50ppm 
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Michigan Technolo91ical Unh,,ersity 
Houghton, Michigan 49931 -IIJI ■--------------------------· • '-✓ College of Sciences and Arts 

Department of Physics 
906/487-2086 

February 13, 1987 
(Received 17 February 1987) 

Professor Bet'nard L. Shapiro 
Department oE Chemistry 
Texas A&M University 
College Station, TX 77843 

Circuit Design for a GP1B Interface 

Bus in a Home-Bui It NMR Spectrometer. 

Dear Profess,Jr Shapiro: 

We are now cJnstructing a versitile home built NMR spectrometer. In 
an attempt tJ have many pieces ·of commercial equipment easily 
incorporated into the system, we are using the IEEE-488 (GPIB) 
interface bus for most of the computer controlled equipment. Thus we 
have the fle~ibility to change any piece of the spectrometer, 
including the computer, with minimal down time. Several Commercial 
NMR machines also have connections for this bus as an option. 

However, some NMR specific equipment is not compatible with the GPlB 
interface and some we want to build ourselves. We have designed a 
circuit which acts as a receiver for data on the GPIB bus. We will be -
using this circuit for homebuilt pulse programmers, gradient control \ 

'----­systems and an oscilloscope display. A circuit diagram is attached. 

The circuit pan be wire-wrapped or built on .an etched board. We have 
had satisfac~ory e~perience with this circuit even at very high 
transfer rat~s (1 Byte/2 usecs) and have observed no interface with 
other device~ on t~e ~ystem. IC4 can be used to limit the maximum 
transfer rat/e and should be adjusted for the parti.cular application in 
mind. · 

The circuit .is capabl~ of responding to up to four GPIB address. The 
address is ~rogrammed ~sing jumper wires JO-J5. Jumpers JO and Jl 
determine a !base address which is a multiple of 8. Jumpers J2 to J5 
determine the offset from the base address. If f~wer than four are 
needed, simply omit the corresponding jumber to · rc 10. 

Sincerely, 

Bryan H. Suits 

BHS/jw 

Michigan, Technological University is an equal opportunity educational institution/equal opportunity employer. 

:i.. g 1885 ~ 
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mtlt~ron 
THE WEIZMANN INsnnrre Of 5O€NC€ 
76 100 REH0V0T • ISRAEL 71<,IZI' · 76 100 n,:nn, 

ISOTOPE DEPARTMENT 

Dire cl phone : I 054 l B 

Professor B. L ~ Shapin:> 
Deparbnent of Olemistc:~ 
Texas A&M University 
College Station 
Taxas 77843. 

Dear Professor Shapin:>, 

February 6, 1987 (054) 8 

(Received 16 February 1987) 

D~uterium Quadrupols Echo Spectra 

of Dynamic Systems 

Deuterium cauadrupole echo spectra . in systems undergoing dynamic pro­
cesses refleci~ rx:>t only . the relaxation effects during the detection 
period, that is duri.rl£r the decay of the ¢c::h:> signal, but also the irre­
versible dynamic dephasing which takes · · place during the preparation 
period. ConsE!qU.ently the resulting spectra differ fran th::>se obtained 
by single pulse ,experiments. (H.W. Spiess and H. Sillescu, 
J.Magn.Reson. 42, 381 (1981); A. Vega, J.Polym.Prepr. 
(Am.01em.Soc.D:lv.Polym.Olem.) 22, 282 (1981)). The effect, usually re­
ferred to as "echo dis:tortion',--may be useful for the characterization of 
dynamic proces!ses and accurate determination of their kinetic parame­
ters. Ecix> djlstortion may be quite conspicuous in :i:;x:Mder samples where 
a large dispeir:si ty of the quadrupole interaction occurs. We have ob­
se:rved that cc:insiderable echo distortions take place also in (dynamic) 
liquid crystal:line systems which are oriented by the magnetic field . 

. Two such examp~es are shown in the figure. They correspond to cyclohex­
ane-d12 and bull valene·-dlO dissolved in suitable liquid crystalline sol­
vents. These solutes undergo dynamic processes which nodulate the aver­
age quadrupole~ interaction of the various deuterans, resulting in 
characteristic \ dynamic: line.shapes. In the figures are shcMn quadrupole 
echo spectra of the two systems at partici.llar temperatures, but recorded 
with different time :lntervals between the 90 ° pulses. It may be seen 
that ooth the intensity of the spectra and their shape are 1strongly de­
pendent on the time interval between the i;:,ulses in the range lOµs to 
100µs. The spE~a, c:an readily be simulated as shcMn in the accanpany­
ing calculated I spectra. The calculation take into aCOO\.ll"lt rx:>t only the 

· quadrupole intE!ractian but also differences in · the chemical shifts of 
the various deliteran sites. M:>re details on the experiments and on the 
meth::>d of simuJ ation wi.11 soon appear in the Jou:rna.J. of Cllemical Physics 
(R. Poupko, z. Luz, A.~T. Vega and H. zinmermann, in press). 

I 

Sincerely yours, 

~-cp~ 
R. Poupko 

CAILE AD~RESS , W£1Zll~S-T 1 .. -, : c,;,-,:,c', p,ll PHONE, I~ I 8 2 I 11 -13111 : 1"~':11, TELEX , 31 900 ' o;,'n 
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On the left are deuterium quadrup::,le eclx:, of (a) 2.6 ,.wt% solution of cyclo­
hexane-d12 in Merck ph<:5e IV at -4 • C, and ( b) 4. 5 vt:% solution bullvalene 
in Merck ZLI2452 at 62 C. The time inte:rval between pulses and the spec­
tral relative intensities are indicated. On

1 
the rig~t hand side ar' s~­

lated spectra using the parameters, for ~l~ane: k=2l8~2. sec , 
v01=4.96kHz, v02=-14.9~z, _ o1=o2=0, k=2.18xl0 sec I' l/T2=l0 sec , for 
bUllvalene: "k=4.0x10 sec l, Vo1=l6.6kHz, Vo2=-8.9kH;:1 v03=6.04kHz, 
V04=26.0kHz, 61=-103Hz, 02=63=103Hz, 64=-ll6Hz, l/T2=~14sec • 
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THE ROCKEFELLER UNIVERSITY 
1230 YOltK AVENUE • NEW YORK, NEW YORK 10021-099 

5 February 1987 

Dr. Bernar1! L. Shapi'ro 
Department of Chemistry 
Texas A & H University 
College Station, Tex.as 77843 

Dear Dr. Shapiro: 

(Received 23 February 1987) 

Easily inspected and repaired probes 

One of the frustrations of repairing and modifying NHR probes is the disassembly and re­
assembly, t!spec-ially of the outer can. The older NT probes are normally glued together, 
and requirt! special tools for disassembly. Inspection for physical damage or arcing can 
require a day's worL A simple and, to date, effective remedy is to replace the solid 
aluminum can vi th a can substantially cutout, as ahovn on the enclosed ID.!ichinist 's draw­
ing. Pro~~s modified this way can be illmediately inspected for physical damage, or arc­
ing. The turnable capacitors can be readily replaced or additional ceramic capacitors 
added. Thu can modHication does not reduce sensitivity or degrade homogeneity of the two 
probes so m1odified. , 

I 
Similar moclification:5 may not be so useful in other designs of probes. Nonetheless for 
spectroscopists inte1rested in modified probes, it is well worth considering whether the 
total encl1>sure of the probe, as now generally practiced, is really the most convenient 
design. 

Sincerely, 

David Cowburn 
DC:llllllh 

r 

i 

k-% .... ·----.... ,._ ---------·-
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,1. onone. 
~ PRECISION THfN WALL® 
rll:SSNMUSAMPLE TUBES 

· Ultra­
Precision 
No. 508-UP 
Only ... $4.50 

A new dimension in performance. 
Norell, Inc. has been manufacturing NMR Sample Tubes since 1970. Original tests 
on our ~JM R Szi:·np le Tubes were carried out in 1975 by Bell Laboratories of 
Murray Hill, ,~evv Jersey, on their 200 MHz NMR unit (most powerful unit avail­
a9le at the time). When the results were in, we knew that we had a winner!. 

Currently, our NM R Sample Tubes are used throughout the world in laboratories 
where the highest in quality and instrument sensitivi ty is demanded. Our philo­
sophy has always been that the end user or the NMR spectroscopist is the final 
judge of tube quality as it relates to the NMR instrument . 

Eight years later, back in 1978, John W. Cullen of Harva rd University evaluated 
our No. 505-P tubes, and established that:"The spectra obtained were identical to 
those obtained using tubes costing 2 to 3 times as much". 

Today (1986), our $2.00 XR-55 Precision NMR Sample Tube competes with 
competitor's $7.20 tube (No. 528-PP). If you need higher quality than our 
XR -55, you should use our Ultraprecision No. 508-UP, wh ich sells for only $4.50 
each. 

.'".,.? 

Ppecision 
No. XR-55 · 
Only ... $2.00 Our low price, without compromise in quality, is at the core of our success and . 

reputation. All our NMR Sample Tubes are unconditionally, money-back\ _~./ 
guaranteed. 

Nrell,lnc. 314 Arbor Ave., Landisville, NJ 08326 USA Tel : (609) 697-0020 
To ordl'r. call TOLL -FREE (,\'00) :!:!:!-0036. in .\'./ call abo1,e number. 
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UNIVERSITY OF CAMBRIDGE SCHOO~ OF ciINICAL MEDICINE 

Laurance D. Hall, PhD. C.Chem, FRSC. FRS(CanJ 
Herchcl Smith Professor of Medicinal Chemistry 

Telephones: Cambridge (0223) 336805. 212920 
Telex: 817033 

Professor BL Shapiro 
$ditor, TAMU NMR Newsletter 
Texas A and M University 
Dept of Chemistry 
College Station 
Texas 77843-3255 
USA 

I I 
LABORAlilORY FOR MEDICINAL CHEMISTRY 
I LEVEL 4 RADIOTHERAPEUTIC CENTRE 

AODENBROOKE'S HOSPITAL 

I 

HILLS ROAD 
CAMBRIDGE CB2 2QQ 

9th February 1987 
(Received 16 February 1987) 

I 

Non-medical Imaging at UBC; Progress and Postdoctoral Fellowships at Cambridge 

During the last year we have been continuing our wor~ at UBC, and setting up 
here at Cambridge. The first building of my new Ins~itute was completed last 
October, and the second will be ready this fall. We now have a 2 Tesla, 31cm 

I 
bore system fully working; this is based on an Oxford Instruments Magnet and an 
Oxford Research Systems console. We hope to have tw9 further imaging­
spectrometers operational by this April, but more of them in a later letter. 
In addition, the new building for our 2 Tesla body s9anner is on schedule, and 
the instrument should be running patients by this Ju9e. 

I have funds for two Postdoctoral Fellows here, commencing immediately. 
Our needs are for people who have primary abil:ity wit

1
h, and interest in, NMR 

hardware and software, along with applicatio~s. The latter can be either 
clinical or non-clinical. 

However, the main scientific purpose of this letter concerns the none-medical 
imaging programme at UBC, which is still going ahead ,rapidly. In particular, 
Dr Vasanthan Rajanayagam has been able to use our 1.9 Tesla system to 
demonstrate a wirle array of studies of wood and wood products. Besides the 
expected findings, delineation of annual growth ring~ etc, we have been able 
to study impregnation by wood preservatives, and also kiln drying. Perhaps 
the most interesting findings however, involved the d

1
etection of pronounced 

zones surrounding areas infected by "rot"; we are not sure if these represent 
"pre-infection" or "defence". We also have some delightful results f'rom oil 
and water mixtures in porous media, with sub-millimetf r resolution. 

Should anyone wish to have further information, pleasf write to me at this 
address. 

With all best wishes 

L D Hall 

342-23 
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Polymer Science and Technology; K91/801 
I 

February 9, 1987 ,, 
(Received 13 February 1987) 

Prof. B. L. Shapiro 
Dept of Chemistry 
Texas A & M University 
College Station, TX. 77843--3255 

Subject: Mechanical eliminallion of spinning sidebands, etc. 
. I . 

Dr. Shapiro, 

IBM Almaden Research Center 
650 Harry Road 
San Jose, Callfomla 95120-6099 
Tel. (408) 927-1611 

In the process of tuning probes on our 500 MHz spectrometer, I have found that a sweep 
generator is very lilsef ul as a complimentary tool. During recent checks of tuning using this 
sweeper, I noticed that the '"peak" seen on the oscilloscope will vibrate when the sample tube 
is spinning and that the vibration can be significant with some probes and with larger tubes. 

I! ' I 

This is likely du,e to a hick of concentricity of the spinning axis · of the tube and the 
gravitational field (i.e. the tube is is not spinning concentric with the gravity vector) or the 
tube axis is not 1:oncentric with the coil axis. Because this wobbling will cause spinning 
· sidebands, "spin-b~lancing" the tubes might be useful for long term homogeneity. Since the 
apinning and roont temperature shim assemblies should be aligned so that the center of the L 

I . • . . 

RT shims is optinµzed to the superconducting solenoid, the spinning has to be optimized by 
orienting the solenloid perfoc:tly concentric with the gravitational vector (neat trick!) or slightly 
tilting the entire n1.agnet. Tb.elater can easily be done using leveling screws or wooden "shims" 
at the base of the magnet! I recall stories about using wooden shims to improve homogeneity 
a long time ago so[ I don't think this can be patented, and I have not actually done this myself. 
However, for tho* who are: obsessive compulsive, it is worth thinking about! 

I have enclosed ~ 13c spectrum at 125 MHz of poly(di-n-phenylhexylsilane) at room 
temperature. It is interestmtg that the line width changes as the carbon resonance gets closer 
to the silane backbone. Ind.eed, it is difficult to see the phenyl resonances even at elevated 
temperatures. Thi~ dynamfos of short chains or end groups might be studied with such 
polymers since tl~e rigid backbones make the molecules more like a "fixed wall" than 
conventional hydrocarbon polymers. 

Sincerely, I 

I 
I 

'15 ~~~-
W. W. Fleming 

L 
\ 
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STATE UNIVERSITY LEIDEN - THE NETHERLANDS 

GORLAEUS-LABORATORIES - DEPARTMENT OF CHEMISTRY L 
P.O. Box 7~ - Leiden - Tel. 071 - 148333 ext. 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
COLLEGE STATiqN, TX 77843 
U.S.A. 

LEIDEN. February 11th, 1987 

(Received 16 February 1987) 

Subject: A 
13c NMR study of 9-demethylretinal 

Dear Professor Shapiro, 

For our studies in the (bacterio)rhodopsin field, we prepared 9,10 dideutero, 

9-demethylret:i.nal . (fig. I). The 300 MHz 1H NMR spectrum is in agreement with 

literature [t] . The d,euteriumincorporation at C9 is better than 99%; at CIO 

the deuterium,~nrichment is about 95%. 

The 
13c NMR spectrum (fig. 2) showed the expected number of signals, which could 

be assigned b:i.j a 1
H 

13c correlated spectrum (fig. 3). Most of the 
13c chemical 

shift values are close to those of re_tinal itself, except those of 7, 8, 9 and 11: 

134.93, 132.45, 138.46 and 136.42 ppm resp. versus 129.71, 137.07, 141.29 and 

132.54 ppm resp. 

The smaller values for 7 and 11 in retinal are a result of the J effect due to 

the 9-CH3 group in retinal. The larger chemical shift of C9 in retinal is related 

to the presen,:e of the 9-CH
3

. At the moment, the difference between C8 in retinal 
I 

and in 9-demethylretinal is not completely -understood. 

Further NMR i 1r1vestigations on demethylretinals are in progress. 

References: 

a:16117 
7_ f_ 11_ 

2
1° 15 

2 ~ 
8 10 12 14 0 

3 I 

4 
5 18 D 

9,10 dideutero, 9-demethylretinal 

fig. I 

I. M. Muradin ,Szweykowska, A. D. Rroek, J. Lugtenburg 

Reel. TraJ ., Chim. Pays-Bas 102, 42 (1983) 
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75,4 MHz noi~e decoupled C NMR spectrum 
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fig. 3: 13 I 
vinylic region of the C- H 
correlated 2D-spectrum of 
9,10 D

2
, 9-demethylretinal 
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Sincerely yours, 
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E. M. M. van den B~er Bent F. 
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MINISTERE DE L'AGRICULTlJRE 

MINISTERE DE L'EDIJCATION NAnONALE 

MINISTERE CHARG~! DE LA RECHERCHE 
ET DE L'ENSEIGNEMENT SUP~RIEUR 

I I 

Heteronuclear 15N/H Spin 

Echo NMR elf Aqueous Laue i ne 
! 

Dea.r Pr Shapiro: 
I 

INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE 

. STATION DE RECHERCHES SUR LA VIANDE 

Professor Bernard L. SHAPIRO 
TEXAS A&M UNIVERSITY 
Department of Chemistry 
College Station 
Texas 77843-3255 

12 February 1987 
(Received 2 March 1987) 

Branched-cha1in amino acids (BCAA) are considered to be regulators or 
precursors for a variety of metabolic reactions. In muscle, BCAA undergo 
transamination. Nitrogen from BCAA is transfered in the first step, to 
a-k:etoglutarate. NMR can be a suitable method to follow metabolism 
pathways. 

To ov~rcome the low sensitivity of 15N nucleus, this ~an be observed 
in 

1

the H sp,ectrum through the effect of J coupling (K. Brindle et al., 
198t )*. 

In aminoacids, protons directly bonded to 15N are in rapid exchange with 
water protonis and much smaller couplings (2J, 3J), have to be detected. 
The! proton .of leucine is labil. At pH"' 14, however, thelSN-H coupling 
(2J1

) is approximately 3 Hz and the heteronuclear 15N/H spin echo NMR 
experiment can be carried out (figure 1) : 

I 

9O° 1(1H), 1/2:J, 9O°+x( 15N), 180°(1H), 9O~ (15N), l/2J, Acq(±). 
-·X 

The! C f3 protons display large multiplicity due to homonuclear coupling, 
but they have no exchange. They would allow detection at physiological pH. 
Our investigations have focused ori detection of leucine released in the 
perfusing medium of muscle. ' 

D. MEYNIAL 

Yours sincerely, 

M. ARNAL 

~ 
M. BOURDONNEAU 
Bruker France 

~ ~~ 
J.P. RENOU 

* KI.M. Brindle, R. Porteous, I.D. Campbell (1984) J. Magn. Res. 56, 543 

I 
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A Word About 

FT-IR, 1EPR and NMR 
IBM Instruments, Inc. announced early this year that it "is with­
drawing from marketing its equipment", including the FT-IR, EPR 
and NMR product lines, an

1
d that "Bruker Instruments in Billerica, 

MA will continue to market 
1
and distribute those products 

[manufactured by Bruker], in the U.S:'. 
Bruker Instruments, with offices throughout the U.S., is ready 

to help you with your instrutnentation and applications needs. 
For more information, drdp us a line. 

We welcome the opportunity to serve you. 

Bruker Instruments, Inc., 
Manning Park, Billerica, MA 01821 
In Europe: Bruker Analytische Mfisstechnik GmbH 
Silberstreifen, 0-7512 Rheinstetteh 4, W Germany 

BRUKER Systems designed to solve problems. 
(_X-J 
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BRUKER~ 
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Bruker WorldwidE~: 
W.-Germany: 
BRUKER ANALYTISCHE 
MESSTECHNIK GMBH 
Silberstreifen, D-7512 Rheinstett,3n 4 
Tel. (07 21) 51 61-0, Tx. 7 826 836 

BRUKER ANALYTISCHE 
MESSTECHNIK GMBH 
Wikingerstrasse 13 
D-7500 Karlsruhe 21 
Tel. (07 21) 59 67-0, Tx. 7 825 656 

BRUKER-FRANZEN 
ANALYTIK GMBH 
Kattenturmer Heerstrasse 122 
D-2800 Bremen 61 
Tel. (04 21) 87 00 80, Tx. 2 46 404 

Switzerland: 
SPECTROSPIN AG 
lndustriestrasse 26 
CH-8117 Fiillanden 
Tel. (01) 825 48 55-59, Tx. 54 850 

Su~>port and Services 
Applications Support: Our worldwide application laboratories have earned a 
reputation for being ·responsive to your specific requests. It is this commitment 
to support which is your prime benefit. 

Service: We know how vital instrument availability is. That's why we continue to 
place our factory-trained service engineers in strategic locations as close to you 
as possible. We offer maintenance contracts in addition to our basic full year 
warranty. 

Technology Support: We actively support the exchange of ideas within the 
NM Ft community through sponsorship of many international and local 
meetings and associations, and through participation in major symposia and 
exhibitions. Our newsletter BRUKER REPORT keeps you informed about 
technical developments and new applications. If you have any questions about 
NMFl, let us know. We are totally committed to you and to NMR. 

Sales and Service Offices in the USA: 
BRUKER INSTRUMENTS, INC. 
Manning Park 
Billerica, MA 01821 
(617) 667-9580 
Telex: 200254+947125 
Fax: 617-667-3954 

Sales/ Analytical ln~truments: 
(617) 667-4614 I 

Sales/ Medical Instruments: 
(617) 663-7406 

Service: 
(617) 667-9585 

California 
BRUKER INSTRUMENTS, INC. 
2880 Zanker Road 
Suit13 106 
San Jose, CA 95134 
(408) 434-1190 

Australia: 

Chicago 
BRUKER INSTRUMENTS, INC. 
5111 Academy Drive 
Lisle, IL 60532 
(312) 971-4300 

Delaware 
BRUKER INSTRUMENTS, INC. 
3411 Silverside Road 
Webster Building 
Suite 107, Concord Plaza 
Wilmington, DE 19810 
(302) 478-8110 

Houston 
BRUKER INSTRUMENTS, INC. 
9450 Grogans Mill Road 
Suite 115 
The Woodlands, TX 77380 
(713) 292-2447 

England: Italy: 

L 

BAUl<ER (Australia) Pty. Ltd. 
P.O. Box 21, Earlwood 
New South Wales, Australia 2206 
Tel. 02-5589747, Tx. 70880 

OXFORD RESEARCH SYSTEMS 
LIMITED 
Nuffield Way, Abingdon 
Oxon OX 14 1AY 

BRUKER SPECTROSPIN SAL 
Via Giovanni Pascoli, 70/3 
1-20133 Milano 

Bel!~ium: 
BRUKER SPECTAOSPIN S.A./N.V. 
Rue du Vindictive-Straat 2 
B-1040 Bruxelles 
Tel. (02) 7 36 11 38, Tx. 25.797 

Caniada: 
BRUKER SPECTROSPIN LTD. 
555 Steeles Avenue, East Milton 
Ontario L9T 1Y6 
Tel. (416) 876-4641, Tx. 06-961446 

En~jland: 1 

BRUKER SPECTROSPIN LTD. 
Unit 3, 209 Torrington Avenue 
GB Coventry CV4 9HN 
Tel. (0203) 46 37 70, Tx. 31 649 

Tel. (02 35) 3 24 21, Tx. 83 356 

France: 
BRUKER SPECTROSPIN SA 
34, rue de l'lndustrie 
F-67160 Wissembourg 
Tel. (088) 94 98 77, Tx. 870639 

India: 
BRUKER INDIA 
SCIENTIFIC Pvt. Ltd. 
c/o Materials Research Instruments 
63, (B-Wing) Mittal Court 
Nariman Point, BOMBAY-400 021 
Tel. 23 20 44, 23 02 98, Tx. 116096 

BRUKER INDIA SCIENTIFIC 
522, Raj Mahal Vilas Extn. 
11th A cross, Sadashivnagar 
BANGALORE-560 080 
Tel. 36 25 20 

Tel. (02) 23 50 09, 2 36 40 69 
Tx. 331 263 

Japan: 
BRUKER JAPAN CO. LTD. 
21-5, Ninomiya 3-chome 
Yatabe-Machi, Tsukuba-Gun 
IBARAKI 305 
Tel. 0298-52-1234, Tx. 3652571 

Netherlands: 
BRUKER SPECTROSPIN NV 
Bruynvisweg 18 
NL-1530 AB Wormer 
Tel. (75) 28 52 51, Tx. 19 197 ~ . , 

Scandinavia: L.­
BRUKER SPECTROSPIN AB 
Sagviigen 12 
S-18400 .&.kersberga 
Sweden 
Tel. (07 64) 6 80 60, Tx. 15 725 
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I♦ National Research Council 
Canada 

Conseil national de recherches 
Canada 

Division of Biological 
Sciences 

Ottawa, Canada 
K1A0R6 

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

Division des sciences 
biologiques 

PASCAL PROGRAM FOR CHORTLE ANALYSIS 

Dear Professor Shapiro: 
I 

Ja,nua,ry 27, l 987 
(Received 9 February 1987) 

CHORTLE, c1 C-H chemical shtft correlation from one-dimensional 
polarization transfer 13 C NMR spectra (G.A. Pearson, J. Magn. Reson. 64, 
487-500 (1985)) has proven very useful in . ciur laboratory. We use it -
extensively on polysaccharides whose proton lines are broad. Since with 
CHORTLE, total evolut i on time is less than 6 ms, only four proton evolution 
times are needed and no resolution enhancement is employed to process the 
data, better sensitivity is usu~lly achieved compared wtth standard 2D C-H 
correlations. 

With CHORTLE, C-H correlations are obtained from the BASIC 
program CHFIT of G.A. Pearson which does a non-linear squared fit of the 13 C 
intensities as a function -of proton evolution times. However, data analysis 
was fairly tedious since all peak intensities had to be entered by the user. 
This inconvenience was. circumvented · by using the file oriented version of 
CHFIT from Jan Ulrich Thomsen and Klaus Bock (Dept. Chemistry, Technical 
University of Denmark, 2800 Lyngby, Denmark). This version uses the file 
generated by the Tl subroutine of BRUKER's _DISNMRP program (Table 1). Their 
communication package, ASCOM, was also used to transport the input data file 
from the ASPECT 3000 computer to an IBM PC were data analysis was performed. 

To make CHORTLE more versatile, the BASIC CHFIT program was 
translated to TURBO PASCAL for the IBM PC and Apple/2E computers. Then, it 
was ported to the Aspect 3000 computer and modified to run with the PASCOM 
PASCAL comptler. Hence, now data analysis can be performed directly on a 
BRUKER spectrometer with minimum data entry which consists of the input and 
output filenames, the spectrometer frequency and the 13 C teference. An example 
of the output generated by CHFIT is shown in Table 2. 

Since, CHFIT is now in PASCAL implementation on other NMR spectro­
meters should be much easier. Copies in TURBO PASCAL for the IBM PC or APPLE 
computers or in PASCOM for the ASPECT 3000 computer are available free of 
charge if you send an appropriate formatted floppy diskette. 

\.._, 

Sincerely, £.' 
l)_r:, ~ CL , j 1 . ;J 2 

/T b.J c~ _) ~ct \ v.. ____, 
Jean-Robert Brisson Dayid Bundle. 

C dl•II ana a_ 
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TABLE 1. INPUT FILE GENERATED BY THE Tl SUBRO 1TINE ---- I 

I 
TAU CURSOR FREQ PPM INTEGRAL INTENSITY 
.2500 4769 13025.066 103.60~ 14 J275 78 .174 
.2500 4771 13023.613 103.593 -U309 -10.497 
. 7500 4769 13025.066 103.604 12 J469 61.687 
--- etc. 

TABLE 2. OUPUT GENERATED BY CHFIT 

H-1 NMR frequency is 500.13 MHz. 
4 H-1 evolution times of .250 .750 2.400 3.200 ms. 
The C-13 reference line is no. 1 with its H-1 at 4.500 ppm. 
The decoupler is at 4.756 +/- .004 ppm. 

C-13 line no. 1 Cursor= 4769 

H-1 offset= -128.1 +/­
H-1 shift = 4.500 +/-

2.1 Hz. 
.006 ppm. 

Tau(ms) Cosine int. 
.250 78.174 
. 750 61.687 

2.400 -22.552 
3.200 -62.569 

Io= 75.2 +/- 2.0 

error/s.dev. 
-1.1 

.1 
-1.0 
-.2 

Standard deviation of fit= 4.1 

sine int. 
-10.49~ 
-41.341 

I 

-73.25~ 
-34.749 

103.604 ppm 

error/s.dev. 
-1.1 
-.3 

.7 
-1.4 

No. of iterations= 2 

Minimum detectable splitting is 75 Hz. or .150 ppm. 

C-13 line no. 2 Cursor= 15727 

H-1 offset= 
Splitting = 
H-1 shifts= 

---- etc ... 

-1277.0 +/-
520.5 +/-
1.682 and 

3.5 Hz. 
4.9 Hz. 

2.723 +/-

Table of C-H chemical shifts (ppm). 

40.271 ppm 

.009 ppm. 

------------------------------------------- 1------------------
No 

1 
2 

C-13 

103.6 
40.3 

H-1 

4.500 
2.203 

+/­

.006 

.008 

H(l) I-1(2) +/-

1.682 2. 723 .009 

342-33 
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THE LUBRIZOL CORPORATION .. 

29400 LAKELAND BOULEVARD WICKLIFFE, OHIO 44092 

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

Dear Professor Shapiro: 

216/943-4200 

January 14, 1987 
( received 2 February 1987) 

Subject: Chiral Methyl Dithiophosphate Study Via 31P NMR 

We have studied the general stereochemistry of dialkyl dithiophosphoric 
acids A and the corresponding S-CH

3 
dithiophosphate esters~ derived from 

chiral-alcohols (scheme 1) by 31P and two dimensional NMR techniques. 

(scheme 1) 

Compound 
A-1, B-1 
A-2, B-2 
A-3, B-3 

A 
ROH 

(-)-menthol 
racemic menthol 

B 

racemic 4-rnethyl-2-pentanol 

We have observed doublet multiplicity in the 31P NMR spectra for a variety 
of A compounds produced from chiral alcohols. Furthermore, we have observed 
triplet multiplicity for the corresponding B isomers with pronounced 
chemical shift differences (Ao) relative _to-the A isomers (Table I). Figure 
1 illustrates the A-2 doublet and the B-2 triplet which have been assigned 
as a mesa-isomer and-a d,l pair and as two mesa-isomers and a d,l pair, 
respectively. The chemical shifts of A-2 and B-2 were assigned on the basis 
.of A-1 and B-1 prepared from pure (-)-menthol ~yield the single R/R 
enantiomer as shown in Figure L Similar spectral results are shown for 
A-3 and B-3 in Figure 2. The two mesa diastereomers and d,l pair structures 
for B-3 are illustrated in Figure 3 by Fischer projections. 

We propose the application of scheme 1 and subsequently compound Bas a 
possible derivative for enantiomeric excess (ee) determinations of ·chiral 
alcoho}-s via 31P NM~ jnalysis. Previous studies have shown that both 
chiral and achiral' derivatizing agents can be used for ee determinations 
of chiral alcohols by 31P NMR analysis Thiophosphoric acids have also 
been alluded to as p-otential ee derivatives. However, the larger Ao' s as 
well as narrower liri.e shape of the B isomers (Table I) should yield more 
precise ee determinations as a result of more accurate integrations. The 
methylation procedute is quite simple an_d our preliminary result show the 
methyl addition not 1to be stereoselective. 

---/ . 

.. --- .... 

L 
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I The 13C and lH NMR spectra of A and Bare complex dee to stereoisomer 
mixtures as well as diastereotopic alkyl groJps op ihe meso-isomers. We are 
presently preparing a manuscript discussing the 13C land lH NMR analysis of 
dithiophosphoric acids and dithiophosphate e~ters derived from chiral alcoho]s. 

• I 

Please credit this contribution to Dr. Horton Dunn. 

KFW/dabe 

Sincerely, 

K. F. Wollenberg 
Research Ch~mist 

I 
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Table I 

Ratio of d,l pair: meso-isomer and d,l pair: meso-isomer pair (meso
1

, 
meso

2
) for ~ and !, respectively, derived from ROH ti.n scheme 1. Chemi.cal 

shift difference (~o) of d,l pair to mesa-isomer fo~ A and meso
1 

to d,l 
I -pair and d,l pair to meso

2 
for!• 

Compound A 

d,l pair: Meso 

peak width (Hz) 

M (Hz) 

Compound B 

meso
1

: d,l pair: meso
2 

peak width (Hz) 

M (Hz) 

Racemic Menthol 

1.0:1.0 

1.06, 2 .19 

56 

1.0:2.0:1.0 

0.93, 0.35, 1.03 

250, 423 

Racemic 

4-Methyl-2-Pentanol 

1.0:1.0 

0.79, 0.85 

10 

1.0:2.0:1.0 

0.54, 0.56, 0.71 

133, 165 
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Figure 1: 31P NMR (121.51 MHz), 85% H PO (o=0.00) as external standard, 
Bruker AM-300 (a) B-·2 [95.9 ppm (M1), g3,t ppm (d,1) 90.3 ppm (M2)](b) B-1 
[93.8 ppm (R/R)] (C) A-2 [83.0 ppm (d,1), 82.6 ppm (m)] (d) A-1 L83.0 ppm 
(R/R)], m refers to mesa-isomer, d,l refers to enantiomeric pair, and R/R 
refers to single enantiomeric isomer derived from (-)-menthol 
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( b ) :;::::::=:;-
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Figure 2: 31P NMR spectra of (a) A-3 and (b) B-3 prepared by scheme 1 from 
racemic 4-methyl-2-pentanol 
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Figure 3: Fischer projections of B-3, two mesa-isomers (S/R, R/S) and d,1 
pair (S/S, R/R), dei~ived from racemic 4~methyl-2-pentanol. 
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VCH PUBLISHE~S 
Publishers of Angewandte Chemie, Chemise he Befichte, 
Liebig's Annalen, and Ullmann's Encyclopedia of 
Industrial Chemistry. I 

LANTHANIDE SHIFT REAGENTS IN 
STEREOCHEMICAL ANALYSIS 
Terence C. Morrill 
This collection offive articles by leading authorities provides 
the first comprehensive review of LSR compounds in the 
context of stereochemical analysis. It illustrates · their 
application in determining the configuration of organic 
compounds. 
Methods in Stereochemical Analysis, Volume 5 
January, 1987 193 pp. ISBN 0-89573-119-3 $45.00 

APPLICATIONS OF DYNAMIC NMR SPECTROS­
COPY TO ORGANIC CHEMISTRY 
Michinori Oki 
An introduction to the applications of dynamic NMR spec-

. troscopy provides all the knowledge required for organic 
chemists to enter this exciting field. Ir is intended to be 
instructive rather than exhaustive and emphasizes basic ex­
amples rather than sophisticated ones. 

Methods of Stereochemicai Analysis, Volume 4 
1985 423 pp. ISBN 0-8957fl 20-7 $74.00 

APPLICATIONS OF NMR SPECTROSCOPY TO 
PROBLEMS IN STEREOCHEMISTRY AND CON­
FORMATIONAL ANALYSIS 
Edited by Yoshito Takeuchi and Alan P. Marchand 
Six review articles by leading researchers highlight recent · 
developments in NMR spectroscopy that hold significant 
promise for future applications to structural and 
stereochemical problems. The contributions from diverse 
segments of the chemical community seek to maintain cur­
rent awareness of developments in this burgeoning inter­
disciplinary field. 

Methods in Stereochemical Analysis, Volume 6 
1986 221 pp. ISBN 0-89573-118-5 $45.00 

PHOSPHORUS-31 NMR SPECTROSCOPY IN 
STEREOCHEMICAL ANALYSIS: Organic Compounds 
and Metal Complexes 
John G. Verkade and Louis D. Quin 
This summary of modern applications of 11 P NMR spectros­
copy in organic and coordination chemistry brings together 
twenty of the world's best known researchers. It introduces 
the topic to chemists considering the use of 11 P NMR spec­
troscopy and aids more e_xperienced chemists in developing 
their background and supplying them with relevant refer­
ences. 

March, 1987 735 pp. ISBN 0-89573- I 49-5 about $95 .00 

CARBON-13 NMR SPECTRAL DATA, A "Living" 
COM-Micr~fiche Collection of Reference Material: 
58,108 Spectra of 48,357 Compounds, Scale of Reduction 
1:48 -
Wolfgang Bremser, et al. 
This fourth Jdit/on comprises some 60,000 spectra on 235 
micrdfiche cards1• It incorporates 15,000 individual correc­
tions and con ta iris over 6,600 literature references and 4,000 
unpublished spectra. Two new parameters, the date of last 
alteration to the data set and the quality indicator, help to 
make the collection both up-to-date and reliable. 

1987 ISBN 0-89573-419-2 $2,250.00 

CARBON-13 NMR SPECTROSCOPY: High­
Resolution Methods and Applications in Organic Chemis­
try and Biochemistry. Third, Completely Revised Edition 
Eberhard Breitmaier and Wolfgang Voelter 

This new editior'i of a standard work in the field has been 
completely revised to take into account new techniques and 
the increased use of computers. The new methods described 
include those for, multiplicity analysis and two-dimensional 
homo- or hetero-nuclear shift correlations. 

1987 515 pp. ISBN 0-89573-493-1 $135.00 

HIGH RESOLUTION NMR SPECTROSCOPY OF 
SYNTHETIC POLYMERS IN BULK 
Richard A. Komoroski 
Intended primarily for polymer scientists concerned with 
structure and morphology of solid polymers, this collection 
of ten articles offers a reasonably comprehensive treatment 
of the various methods for high-resolution NMR studies of 
bulk polymers. This work should be valuable to NMR spec­
troscopists and others desiring an overview of this important 
field or a guidepost to future research. 

Methods in Stereochemical Analysis; Volume 7 
1986 379 pp. ISBN 0-89573-146-0 $75.00 

TWO-DIMENSIONAL NMR SPECTROSCOPY: 
Applications for Chemists and Biochemists 
W. R. Croasmun and R. M. K. Carlson 
This book is designed for chemists and biochemists who are 
not NMR spectroscopists, but wish to understand how the 
new techniques of two-dimensional NMR spectroscopy can 

, be applied to their fields of interest. It also contains reliable 
information for industrial and academic researchers who 
already use NMR spectroscopy. 

about June, 1987 
ISBN 0-89573-308-0 

about 480 pp . 
about $95.00 
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Universite de Nancy I Laboratoire de Methodologie RMN 

D.CANET 
I Professeur 

Professor B.L. SHAPIRO 

Texas A&M University 

Department of Chemistry 

COLLEGE STATION, Texas 7784373255 

U.S.A. 

Tille: Q.uantlt,itlve determination of ca.rbon-13 lsotopomers In non­

unlformely enr.fched species by pola.rlza.tlon transfer experiments. 

February 20, 1987 
(Received 27 February 1987) 

Dear Professor Shapiro: 

In reply to your "ultimatum" of last december, we would like lo 

mention a simp l e homonuclear polarization transfer exPerimenl aimed al 

separating carbon-13 isolopomers. This is of some inleresl in 

biochemical systems obtained from a 13 C enriched precursor. Labeling 

is nol uniform and lhe relative intensity of each isolopomer can be 

indicative of biochemical pathways. The sequence we have used is lhe 

simplest one: 

(n/2)x-T-(n/2)v-Acquisilion 

The carrier frequency is sel al lhe resonance of a given carbon. 

Tranf'er from lhal carbon is made selective by varying i by ±20% 

around a parli,:ular value T8 C1/2J or 1/4J) and coadding lhe relevant 

fid's. The j 1Jined figure provides an example of lhe information 

attainable from such exPeriments. The lower trace shows the normal 13 C 

spectrum of' an extract involving several melaboliles. The sequence has 

been applied to lhe C3 carbon of glutamate (middle trace: Te=1/2J; 

upper trace: T~=1/4J). These spectra include signals at the position 

of' carbons J --coupled to C3 • · It can be shown that their analysis 

enables lo quantify all is~topomers indicated in the figure C a star 

denotes 13 C labeling at the corresponding carbon). 

Sincerely yours, 

D. Boudot 

B.P. 239 i 54506 VANDCEUVRE-LE5-NANCYCedex/France! · Tel. 8 3&9 9:3:"t3 !3~-1 lo~9 (BJ 91 Z.o -18 
·unite Associee au C.N.R.S. no 406 - Laboratolre d'Etude des Solutions Organiques et Colloidales 
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342-40 oou The Ohio State University University Hospitals 

410 West 10th Avenue 
Columbus, Ohio 43210 

(Received 27 February 1987) 

■10 RESEARCH SCIE■TlST - POST-DOCTORAL 

DOGIAM AD IOI.I: Tho Ohio State University has instituted a major interdisciplinary program 
to develop methods for obtaining localized proton spectra from an organ or tissue which provides 
diagnostic and therapeutic monitoring infor~on related to the pathophysiology of a disease. 
Imaging by means of magnetic resonance (MRl) which can identify the region-of-interest has 
become a standard medic:11 tool at the University Hospitals. The NMR Research Scientist will be 
responsible for continuin.g development and impJementation of the basic technology. Exploration 
of clinical applications S111ch as atherosclerosis . .neoplasia and dementia will ensue in conjunction 
with a team of medical sciientists and physicians. · • 

SUPPOITF.&Cltfflll All PIISOIIIL: Our modern facility. designed to insure magnetic field 
homogeneity, is equipped with a 1.~ T MRI unit including a spectroscopy module [General Electric 
Co.). An adjacent -rooo s:q. ft. support laboratory facility is newly constructed. The facility is 
integral with one of the largest academic :medical centers in this country. A fuUtime 
administrative director, a physician and a physicist provide core support for the program. 
Resources for this medically oriented program include scientists of many disciplines on this large 
and congruent campus. ]Important resources foi: advanced NMR instrumentation and technology 
include the Campus Chemiical Instrument Center (A~ G. Marshall, Director). 

vPPOITUiaff: A post-ductoral position as a NMR Research Scientist with a one or two year 
appointment in the Depairtment of Radiology, College of Medicine is immediately available. The 
nat.ure of our pro1ram coim.bined with technological 1rovth also creates the genuine potential of a 
career opportunity. Starling salary i~ $19-21.0P(l-per annum and open for adjustment based on 
qualifications and perforinance. The position will p,ovide experience in medical applications. 

QUillFIC.&TIOD: A Ph.1). in chemistry with ~on1 academic and practical experience in NMR 
spectroscopy are prerequisite. NMR experience lii<the biological sciences is preferred. The Ohio 
State University is an equ:11 opportunity employer. 

DPLIC.&TIOI: A letter s,nmmarizing e:a:perience 'and specific interests, curriculum vitae and two 
letters of recommendatioit should be directed to: · 
William W. Hunter, Jr .. M.D. Te1.6H/293-8181 
OSU MR Facility 
1630 Upham Dr. 
Columbus, OH 43210 

INDIANA UNIVERSITY DEPARTMENT OF CHEMISTRY 
: q1emistry Building 
Bloomington, Indiana 47405 
(812) 335-1639 

EQUIPMENT AVAILABLE 

Indiana University has the follo~ing ~~Uipment available: 

1 . . A Varian HR-220 Supercon nmr systein ; fully functional with probes for 
lff, 119, and 2ff, home . built RF puls:e _electronics, and Nicolet 1080 
computer system. 

2. A homebuilt 1 ac nlilr system based o,r:i 'a : Bruker 270 magnet and probes, 
with homebuilt RF equipment and Nicolet 1080 computer system. 

3. A Varian XL-100-15 nmr system with :Nicolet & Transform Technology FT 
system for 1 H, 31 P, 13C, 170. This -· iystem is fully functional. 

Please contact Bob Addleman, nmr supervisor, at (812) 335-1639 if you have 
any interest. 
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BRUKER 
LX.J 

SPECTROSPIN (CANADA) I.LTD. 
I 

APPLICATIONS SPECTROSCOPIST - NMR 

Bruker is seeking to employ an NMR Spectroscop1st to Join our 
well established Canadian Applications group. 1 As part of this 
group the successful candidate will be iQvolved daily in 'leading 
edge' NMR research. Activities and ·inte~ests ~hould not be 
confined to classical high resolution and solid state NMR. 
Applications from candidates with additional pFoven expertise 
in NMR imaging (MRI) and in-vivo NMR Spectrosc0py (MRS) will be 
viewed favourably. Participation in seminars/,workshops, etc. is 
also expected, as is customer instruction as p~rt of our normal 
installation procedure. 

In general, candidates should be prepared to offer a high degree 
of self-motivation and demonstrate their eagerrtess to contribute 
to the company's growth both in terms of scientific excellence 
and successfully achieved sales. I 

Bruker Canada is located in pleasant rural surFoundings in 
Milton, Ontario. Our custom built facility is equipped with 
applications laboratories (200, 300 and 500 MHz spectrometers), 
assembly and test facilities, repair workshops ' and extensive 
employee amenities. Milton is within easy distance of 
Metropolitan Toronto and yet is very. much a ru~al community with 
ready access to such outdoor pleasures as hiking, sailing, 
climbing, etc. All in all, we offer an absorbing and challenging 
career opportunity in outstanding surroundings ~ 

Interested candidates should write to: 

Dr. Hartin A. R. Smith 
Vice President 

Bruker Spectrospin (Canada) Ltd. 
555 Steeles Avenue East 1 

Hilton, Ontario 
L9T 1Y6 

enclosing a copy of your curriculum vitae. We hope to invite 
shortlisted candidates for interviews in April. The position 
has a targeted starting date of May 1, 1987. +n accordance with 
Canadian immigration requirements, this advertisement is directed 
to Canadian citizens or permanent residents. Candidates of 
either sex are equally invited to apply. 

342-41 



THE BOC GROUP 

The BOC Group; Inc. ~ 
100 Mountain Avenue 

Murray Hill, New Providence · 
New Jersey 0797 4 

Telephone: 201-464-8100 
Tele> 219484 

Cable: BOCLAB 

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

Dear Professor Shapiro : 

Jan 4,1987 
(Received 9 February 1987) 

Variable Temperature Studies of Peptides 

·we are interested in using high resolution multi-nuclei NMR spectroscopy 
to study molecular dynamics of anesthetic related compounds. A 
combination of various NMR techniques· enabled us to study the structure 
and dynamics of both diketopiperzine ring (DKP) and side chain of cyclic 
peptide, c-( Gly-Kynurenyl). Variable temperature NMR study of this 
compound show a unique observation of non-equivalence of CH2 protons of 

the -kynurenyl side c_hain.at elevated temperature and equivalence of these 
protons at room temperature (Figure 1 ). This unusual behavior of protons 
in the side chain, is reversible with temperature, and is interpreted in 
terms of molecular dynamics 1. Based on our study, We also conclude 
that,i) DKP ring is planar(&= a°), ii) no folding over of the kynurenyl side 
chain on the backbone (DKP ring), and iii) hydrogen bonding is observed 
between carbonyl and NH2 group of the kynurenyl side chain of the cyclic 

peptide. 

Sincerely Yours, 

~ 
Ashok L. Cholli 

1. A.L. Cholli, A.Galdes, D.Pennino, and Z. Kosarych, to be published 

A subsidiory of The BOC Group pie c· \ r-, 
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DEPARTMENT OF HEALTH&.. HUMAN SERVICES 

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

February]~ 1987 

342-43 
Public Health Service 
National Institutes of Health 

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

(Received 110 February 1987) 
Dear Barry: 

Coherence ,or incoherence? 

I 
As was clearly demonstrated by Zuiderweg et al. l(l), for 2D NMR 

experiments in H20 with presaturation it is advanta,geous to make the 
presaturation irradiation and the observe frequency, phase-coherent. Since 
on nearly all spectrometers decoupler and observe ~requencies are derived 
from two phase-locked synthesizers one would expec~ that setting the 
decoupler and observe frequenci~s to identical val~es would be sufficient 
to accomplish phase coherence. Zuiderweg and friends comment on the fact 
that this is not the case for the GN-500; th'e same :was found. for our NT 
spectrometers and a number of different brands. Rolf Tschudin set out to 

I investigate this puzzling "phase incoherence". Here is what he found: 
. I 

Trying to make the observe carrier frequency (SF) equal to the decoupler 
I 

frequency (F2) generally (but not always) will produce a difference in 
these frequencies by a fraction of a Hz. Also, the 1entered frequency often 
will differ from the confirmation. 
For example: F2 entered 500,090,000 .I 

confirms 500,090,001 
produces 500,089,998.4 

The reason appears to be the floating point arithmetic used by the program 
to calculate the synthesizer frequencies. To· represent the decimal digit 
on a 500 MHz instrument (10 signifcant figures) requires 33 bits (plus a 
sign bit). The floating point package has only 29 mantissa bits plus a 
sign bit available and r.ound-nff errors will occur. ~o overcome the problem 
without a lengthy rewrite of the program we simply disabled the 0.1 Hz 
remote lines into both synthesizers. After this modification, if identical 
values are entered for F2 and for SF, identical fre

1
quencies are usually 

generated. Sometimes the generated frequencies stil1l differ by exactly 1. 0 
Hz; this then is easily corrected by a 1 Hz change 

1
of either SF or F2. 

A comparison of the spectra with and without the fut is shown in the 
I 

accompanying figure. One interesting feature in the "incoherent" 
spectrum is that the wings of the H2 0 t 1 -noise appe

1
ar to be regular, 

or better, non-random. To understand this, one has to realize that 
these wings come from magnetization generated by the decoupler f.ield 
(and are coherent with the decoupler rf). If, for example, in a 1D 

I 

experiment FID's are acquired at 1 s intervals and the decoupler and 
observe differ by 0.25 Hz, the decoupler gen~rated 

1
signal will cancel 

after 4 scans. If the time between scans is increas
1

ed to 1. 33 s, the 
decoupler generated signal will cancel after 3 sca~s, i.e. scan#4 
remains uncanceled. Something similar occurs in a 2.D experiment when 
t 1 is incremented, i.e., the time between scans becomes longer. t1 
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incrementation occurs in a regular fashion and therefore the 
corresponding artifacts are regular too. Introduction of a random 
delay .(e.g., the random disk access tinie upon completion of a t 1 
value), long relativ·e to the reciproca~. of the frequency difference, 
removes the regulari.ty of the wings and· decreases their intensity. The 
better solution, ho'W·ever, is to synchr~nize the frequencies or use a 
DANTE for presaturation (1). 

Best ~ishes, 

Rolf Tschudin. 
; . /4'/14 ~Iii ' . /. '-1, ,~ 
Vladimir Sklenar Ad Bax 

(1) E.R.P. Zuiderweg:, _K. Hallenga and E.T. Olejniczak, J. Magn. Reson. 
70, 336 (1986). 
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· A comparison of two sections of; two 2D NOE spectra recorded with and 
without (top) synchronization of decoupler and observe frequencies. 
The mixing times are 250 (top) anci 150 ms (bottom). 
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GE Performance! 
IH, 13C, API; and2D NMRin !/2 hour-automatically! 

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

A 1 H spectrum, 13c spectrum, 
an attached proton test (APT), 
and a 1tt_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 Compushi.m 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 Autoiritegrate. 

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. 1 

The QE-300 is available with 
the industry's most reliable, 
highest capacity ( 100 positions!) 
Automatic Sample ChangJr. 
Plus, you can add an array pro­
cessor, a variety of hard disk!s, 
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 fr0m 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 flcts on the GE/NMR 
QE-300. Better yet, arrange for a 
demonstration. Call the GE/NMR 
group at ( 415) 490-8310. Or 
write General Electric Company, 
NMR Instruments, 255 Fourier 
Avenue, Fremont, CA 94539. 

GENERAL. ELECli RIC 



c.JEOL:S iGX-FT NMR System~ 
Subject: Aut:omation 
One of the more than 200 (and growing) automated routines available on the GX-Series; 
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load the sample, spinning, lock, 
shimming, acquisition, trans­
form, phase correction, and 
plotting are totally automated. 
Should you need something 
not already in our menu a few 
strokes on the keyboard will put 
it there. 

So whether your require­
ments are for routine or 
research, the GX-FT NMR is an 
instrument that you should 
consider when evaluating FT~- _ 
NMR Systems. ~ ~ 

The GX series 
FT-NMR Spectrometer 

For further information call: 

c.JEDL 
Serving Advanced Technology 

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




