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• INEJ'PENSIVE 
5 

• RELIABLE 
• PRArTJCAL ......_ ___ ...... • GUARANTEED 

.•• THE BES~ POSSIBLE ANSWER FOR LOWER-END NMR SPECTROSCOPY NEEDS. 

dc)MPARE THESE OUTSTANDING FEATURES 1 

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

1 
• Spinning Reliability. Passes our stringent Spinner Bearing 

Te$t which determines straightness and spinning stability 
usihg a Precision Bore Bearing just 0.002" larger than the 
tubei O.D. No halted data accumulations or scratched tubes. 
Send for your free 5mm Spinner Bearing today. . 

• Ro~nd bottom is standard. Flat bottom ... no extra charge. 

• Non-Pyrex compatible borosilicate glass. 

• Pa~kaged individually for maximum protection. 

• stJndard length is 7". Available in 8" and 9" lengths. 
(A~d 15¢ per inch.) 

• 1mJnediate shipment from available stock. 
I 

The Wilmad 5mJ THRIFT tube is one of the 
most important recent developments in NMR 
tube manufacture. It is not recommended for 
use in high resolution spectrometers, but it 
provides exceptib nal performance in lower­
end spe_ctroscopic investigations and, at the 
same time, retai~s its low cost. It is manufac­
tured from Non-9yrex compatible borosilicate 
drawn tubing and is carefully selected for 
size and structu rie. At 95¢ each, th is tube is 
really a bargain. 
In fact, it is an infinitely better bargain in both 

I 

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 
examination 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 structurail stan­
dards used to define them. 
Even with our less expensive 5mm TIHRIFT 
tubes, you'll soon learn why IT PAYS TO 
STANDARDIZE ON WILMAD! 

WILMAD GLASS COMPANY, INC. 
S erving the Spectroscopic Aftermarket 

Route 40 and Oak Road, Buena, NJ 08310, U.S.A. 

Phone: (609) 697-3000 • TWX 510-687-8911 . 
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Implications of the Above Letterhead and Address 

1. The NMR Newsletter will continue, into the 
indefinite future, without significant interruption. 
fact continue as the TAMU NMR Newsletter, and with the 
continuing as Editor/Publisher. 

long-term, 
It will in 
undersigned 

2. New mailing address: effective 1 September 1987, the new 
address given above should be used for all correspondence, 
enquiries, etc., including the ; transmittal of technical 
contributions, enquiries, and checks,. Please do not send any mail 
to the Texas A&M University address after 1 September 1987. 

3. Newsletter Policies. The operating policies and procedures for 
the TAMU NMR Newsletter will not change. After what will, I hope, 
be a brief period of ironing out logistic problems, the Newsletter 
will remain in its present form in virtually all respects. As 
time goes along and we are able to· do so, there will be certain 
cosmetic changes in the appearance of the Newsletter, but these 
would probably be instituted were I :not moving. To reiterate, our 
Newsletter participants/subscribers/~ponsors/advertisers will enjoy 
the same product, service, opportunities/problems, etc., as at 
present. 

No immediate change of subscription. rates is being made, and the 
invoices for the October 1987 - September 1988 year which were 
mailed out early in August are at the same rates as we have been 
able to maintain for the past three years. The Newsletter will 
continue to be wholly self-supporting, so we will continue to 
depend - even more heavily - on the generosity and participation of 
our loyal Sponsors and Advertisers. Please let me know promptly 
if you have not received your 1987-8,8 invoice by the time you read 
this notice. 

- continued. 
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4. For those who have an active curiosity about such non-cosmic 
matters, the above changes of geography reflect the fact that as of 
September 1, 1987, I will be participating in Texas A&M 
University's "Early Retirement Program With Modified ServicE~". The 
"Modified Service" part consists, inter alia, of continuing to 
serve as Editor/Publisher of the NMR Newsletter as the TAMU NMR 
Newsletter. (I will also be continuing to serve as a North 
American Editor of Magnetic Resonance in Chemistry.). 

' 
Texas A&M University will be providing the organizational matrix 
through which the Newsletter . will operate, and while funds will 
need to be mailed to me so that I can keep the appropriate records, 
etc., the checks will still need to be made out to Texas A&M 
University, and all funds will be transmitted by me to the 
University for deposit; check.your 1987-88 invoices for details. 

5. The Future of the TAMU NMR Newsletter: I hope and expect to 
operate this Newsletter for many years, with the qradual, 
incremental type of development which has characterized it for the 
last twenty-nine years. I do not contemplate any major <changes, 
although suggestions for the continued development and improvement 
of the Newsletter are, as always, most welcome. "------"' 

,: :. 

\ 

\____,, 
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FORTHCOMING NMR MEETINGS 

FACSS XIV - October 4- 9, 1987; Detroit, Michigan; For information, contact Dr. Stephen J . Swarin, Publicity Chairman, 
Ana lyti cal Chemistry Department, General Motors Research Labs, Warren, Michigan 4809D-9055, 313-986-0806. 

Symposium on the High Resolution NHR of Solids - October 15, 1987; Washington University, St. Louis, Missouri. See 
· page 42 of Newsletter #346, July 1987 for additional information-. 

Sym osium on Resonance in Pers ective - A · · - October 16-17, 1987; · Washington 
niversity, t. ouis, issouri. ee page tional information. 

Magnetic Resonance Spectroscopy for Clinicians · - October 18, 1987; San Fr ancisco, California; University of California 
Medical Center, San Francisco, California; For registr ation information , call (415) 476-5808. 

1987 Materials Research Society, Fall Meeting - Nov. 29-Dec. 5, 1987 ; Boston Marriott Hotel. Boston, Massachusetts. 
short course on NMR Spectroscopy - Wednesday, December 2. Course Instructor : James P. Yesinowski (Cal Tech). For 
further details, contact: Materials Research Society, 9800 McKnight Road, Suite 327, Pittsburgh, Pennsylvania 15237. 

Fritz Haber International Workshop on Modern Techniques in Magnetic Resonance - December 13-17, 1987; Weizman Institute of 
Science, Rehovot, Israel; See page 7 of Newsletter #341, February 1987 , tor additional information. · 

NHR-88 - February 14-18, 1988; Thredbo Alpine Hotel, Thredbo, N. S.W. Australia. Chairman: Dr. L.R. Brown, The Australian 
---ilational University. For further information, contact: Leslie Harland, Research School of Chemistry, The Australian 

National University, Canb·erra, A.C.T. 2601, Australia. Telex : · AA62172. Facsimile: (61-62)-49-7817. Telephone : 
( 61-62 )-49-2863. . 

29th ENC (Experimental NMR Conference) - April 17-21, 1988; Rochester, New York; Chairman: Professor Stanley J. Opella, 
Department of Chemistry, University of Pennsylvania, Philadelphia, Pennsylvania 19104, (215) 898-6459. · For informa­
tion, contact Professor Edward O. ' Stejskal, ENC Secretary, Department of Chemistry - Box 8204, North Carolina State 
University, Raleigh, North Carolina 27695-8204 ; telephone (919) 737-2998. 

All Newsletter Correspondence 
Should be Addressed to: 

Dr . Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 

Palo Alto, CA 94303 U.S.A. 

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

* DEADLINE DATES 

No. 349 (October) --- 25 September 1987 

No. 350 (November) ---- 23 October 1987 
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THE WPJOHN COMPANY 
I 

KALAMAZOO, MICHIGAN 49001 , U.S.A. 

mEPHONE (6'6) 3r OO<J 

July 7, 19817 
(Received 21 ruly 1987) 

Professor B~rnard L. Shapiro 
TAMU NMR NEWSLETTER 
Department :of Chemistry 
Texas A&M University 
Co 11 ege Sta1t ion, Texas 77843 

INDIRECT DEITECTION ON BRUKER AM SPECTROMETERS 

Dear Professor Shapiro: 

This letter
1 

describes a microprogram modification necessary to do the 
indirect detection experiment on a Bruker AM Spectrometer. The indirect 
detection ~ode can be used for HOHAHA, HMQC, or HMBC. Our spectrometer is 
a four-yea~-old AM300 which has been upgraded with the process controllei~ 
The upgrade includes an additional +5 volt power supply in the Aspect 3000 
and new Tr~nsmitter Fl, Transmitter F2, and PTS interface boards. The new 
version of jthe Transmitter F2 board has additional circuitry insta1·1ed to \ 
allow the generation of the 6. 15 MHz IF reference for the Receiver , In 
normal mode, the IF reference is generated on the Fl board, and for proton 
detection ~he receiver is kept phase coherent with the BSV transmitter and 
01 offset firequency by this pathway. For indirect detec~ion, the decouple~ 
is used as a variable power transmitter. In order to make the receiver 
coherent with the decoupler and 02 offset frequency, the IF generation 
circuitry on the F2 board is used. On new Bruker AM consoles, the IIF 
generation Ii s routed to the F2 board by reversing a plug on the right side 
of the spectrometer. In addition, this plug switches a relay to bypass 
frequency ~ixing in the B-SV7 LO-Signal, thus using the proton frequency 
for detecti~n in the feceiver. Our ~ethod of doing this is to remove the \ 
cables from the Rand V openings of the Fl Burndy connector and place two 
coaxial jumpers from these cables to the Rand V openings of the F2 Burndy 
connector. ~e have a B-SV6 and can bypass frequency mixing by switching 
the relays involved in the LO-Signal pathway [1 ], or by using Bruker's 
method and taking the Mixing Unit 2 out of slot number three and replacing 
it with the LOX 3 unit from slot number four. With the LOX 3 unit 
residing i ~ slot three and PR set for an X nucleus amplifier (PR=Ll or 
Hl), the r~ceiver will detect the proton frequency. Our setup at th~ 
preamplifi 1r housing involves removing the Fl BNC cable and connecting it 

1 L. D. Field and A.K. McPhail, J. Magn. Reson. 67, 364-366 (1986). 



directly to the cable from the X-nucleus fitting on the probe, thus 
bypassing the X-nucleus preamplifier. Th~ F2 BNC cable is disconnected 
from Decoupler In and reconnected at Fl In on the side of the housing. 
This arrangement eliminates the need for a directional coupler. 

After getting the hardware configured correctly, there remains a software 
problem (at least with versions DISR861 and DISRVK41 - we don't know 
whether the 1987 version will correct it). The problem manifests itself by 
phase distortion in the spectrum if more than one transient is taken. With 
a one-pulse experiment, it is obvious that the FIDs don't add equally 
during phase cycling. 

The software assumes that the spectrometer is always in normal mode. When 
using 'GO=n' with no associated phase program, the Detection Reference 
Phase is set to O during the second half of DE. When using discrete 
commands ('ADC' and 'RCYC' instead of the macro 'GO=n'), a delay, e.g. DS, 
must be substituted for DE/2. A phase program must be specified with the 
second DE/2 period to set the Detection Reference Phase for the receiver. 
These standard program methods work as l~ng as the receiver reference 
phase comes from the 01 offset frequency (normal mode), because the 
software resets 01. 

For indirect detection, the receiver gets its reference phase from the 02 
offset frequency. As 02 and the decoupler go through phase cycling, the 
program resets 01 for detection each time. However, the receiver, being 
tied to 02, continues to use the decoupler phase cycling for its 
detection. The solution to this problem is to insert a dummy decoupler 
pulse prior to ADC or GO to reset the 02 phase for detection. We use P8:D 
PH8 to set the receiver phase and specify a time of P8=0 and a phase 
program of PH8=0. While it is not possible to reset the phase in 0 
seconds, we find that this parameter works well. The phase change probably 
takes on the order of tens of nanoseconds to propagate. 

Testing for proper behavior of the Detection Reference Phase is 
accomplished by using a single-shot, single-scan experiment. Take one scan 
and phase the reference spectrum. Change the phase program for either the 
decoupler or the receiver by 90 degrees _and take another single scan. 
After phase correcting the spectrum with the same constants as the 
reference spectrum (PK command), this test spectrum should differ from the 
reference spectrum by 90 degrees. WithoOt the dummy pulse to reset the 
phase to a fixed value in indirect detection, the test spectrum is always 
the same phase as the reference spectrum 

Please credit this contribution to Neil MacKenzie's account. 

Sincerely, 

~~- ~i~ 
Russell W. Gillis Stephen H. Grode 

347-5 
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-; H9 OF-'.EV. fiUR 

CAL! BRFiT I □ t~ OF 1 H-9 (l....:DEG~'.EE PULSE !ti REVERSE MODE 
_____ I --------------------------------------------

1 ZE 
2 D1 Sl C~.! DD 
3 Pl:IJ PHl 
a DS 
5 D5 

P8:D PH8 
6 I•f. AllC 
7 RCYC 2 PH2 
8 DUT 

PH1=0 
fi'H2=0 
PH8=0 

' 
NS:=1 

' 
Pb.!=RD=O 
D1 = RELA;-~AT ION 

' ·• Pl = 90 IiE1::; DEC 
' 
' 

D5 = DE/2 .• Ir6 = AO 
' . P8 = 0 
' 

; SET DECOUPLER FDR PULSING WITH POWER Sl 
; lH PULSE FRCM THE DECOUPLER 
; DE:✓' 2 

;DE✓2, OPEN DIGITIZER 
;SET DETECTION REFERENCE PHRSE 
;DIGITIZE FOR TD•DW TIME= AQ 
;RECYCLE, DIGITIZER PHASE SET 

;D~COUPLER PULSE PHASE 
;DIGITIZER PHASE 
;RECEIVER DETECTION PHASE 

DELAY 
PULSE RT ~ .. ~J. 

;• .... •t• ........................................ .. 
~SET DETECTION SWITCH TD REVERSE 
• I . , .......................................... . 

Biological NMR Post-Doctoral Position. available immediately. Applications will be 

considered froml
1 

candidates who have demonstrated experience in at. least three of the 
five techniques listed here: 1) 2D NMR of peptides or oligonucleotides. 2) NMR pulse 

program development. 3) computer programming in C and FORTRAN. 4) protein or 
I 

receptor isolation and purification. and 5) conformational modeling using computer 

graphics or m1olecular dynamics. The research area will be the development and 

application of jnovel 2D N MR methods for studying biorecognition phenomena. A 
C.V .. letter o~ intent. and three letters of reference should be directed to Niels H. 
Andersen, DeRartment of Chemistry. University of Washington. Seattle. WA 98195. I 
The University! of Washington is an equal opportunity employer. The closing date will 
be 21 days from the appeara11ce of thi!> notice. 
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HIGH-PERFORMANCE DIRECT SYNTHESIZERS 

) 
FREQUENCY SYNTHESIZERS 

Accurate, stable, quiet frequencies on command, fast. For NMR, 
imaging, SATCOM, surveillance, ATE. Sources adapting to your 
needs with options. High demonstrated reliability. Thousands in use. 

Range: 0.1-40MHz 
Resolution: 0.1 Hz-100KHz (opt.) 
Switching: 5-20µs 
Output: +3 to +13dBm: 50 ohm 
Spurious Outputs: - 75dB 

Range: 90-120MHz 
Resolution : 0.1 Hz-100KHz (opt.) 
Switching: 5-20µs 
Output: +3 to +10dBm: 50 ohm ­
Spurious Outputs: :... 75dBc 

Pis 040 
Phase Noise: - 75dBc, (0-15KHz) 
Freq. St'd: Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W, 5¼ "H, 18"0 
Price: $4,400.00* 

Pis 120 
Phase Noise: - 75dBc, (0.5Hz-15KHz) 
Freq. St'd: Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W, 5¼ "H, 18"0 
Price: $4,400.00* 

Other Options: 
Progr. Attenuator, 0-90db 
(or 0-99dB with GPIB) 
nx10MHz output 20-140MHz 
or any 10MHz line (20-140) 

Other Options: 
Progr. Attenuator, 0-90dB 
(or 0-99dB with GPIB) 
nx10MHz output 20-140MHz 
or any 10 MHz line (20-140) 

Pis ISO . 
Range: 0.1-160MHz 
Resolution: 0.1 Hz-100KHz (opt.) 
Switching: 5-20µs 
Output: + 3 to + 13dBm: 50 ohm 
Spurious Outputs: - 75dB 

Phase Noise: -63dBc, (0-15KHz) 
Freq. St'd: Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W, 5¼ "H, 18"0 
Price: $5,600.00* 

. Pis 250 
Range:-1-250MHz 
Resolution: 0.1Hz-100KHz (opt.) 
Switching: 5-20µs 
Output: +3 to +13dBm: 50 ohm 
Spurious Outputs: - 70dB 

Phase Noise: -63dBc, (0-15KHz) 
Freq. St'd: Oven, TCXO, Ext. 
Interface: BCD par. or GPIB 
Size: 19"W, 5¼ "H, 18"0 
Price: $6,400.00* 

F'~ 500 
Range: 1-500MHz Phase Noise: -63dBc, (0-15KHz) 
Resolution: 0.1 Hz-100KHz (opt.) Freq. St'd: Oven, TCXO, Ext. 
Switching: 5-20µs Interface: BCD par. or GPIB 
Output: +3 to +13dBm: 50 ohm Size: 19"W, 5¼"H , 18"0 
Spurious Outputs: - 70dB Price·. $7,500.00* 
* Prices are US only, manual & remote, (BCD), 1 Hz res. with oven std. 

Other Options: 
Progr. Attenuator, 0-90dB 
(or 0-99dB with GPIB) 
nx10MHz output 20-140MHz 
or any 10 MHz line (20-140) 

Other Options: 
Progr. Attenuator, 0-90dB 
(or 0-99dB with GPIB) 

· nx10MHz output 20-140MHz 
or any 10 MHz line (20-140) 

Other Options: 
Progr. Attenuator, 0-90dB 
(or 0-99dB with GPIB) 
nx10MHz output 20-140MHz 
or any 1_0 MHz line (20-140) 

Choice of table-look-up resolution with phase-continuous switc~ing. 

PROGRAMMED TEST SOURCES. INC. 
P.O. Box 517, 9 Beaver Brook Rd., Littleton, MA 01460 617-486-3008 
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WESTERN RESEARCH INSTITUTE 
P.O. Box 3395, University Station 

, Laramie, Wyoming 82071 
(307) 721-2011 

Professor Bernard L. Shapiro 
Department of :chemistry 
Texas A&M University · 
College Statioh, TX 77843 

June 30, 1987 
(Received 7 July 1987) 

Tit 1 e: ·. Quanl itati on of Carbon 

Dear Barry, 

Types Using the DEPT /QUAT NMR Pulse SE?quences 

· A practical procedure was developed whereby the friction of carbon types 
( 13 CH n = o-13) in fossil ·fuel-derived oils can be quantitatively determined 

using 'the pulse se~uences DEPT1 (Distortionless Enhancement by Polarization 
Transfer) and ! QUAT (Quaternary-Only Carbon Spectra). . Because these two 
techniques di ~fer in the mechanism for si gna 1 enhancement, the NMR claia are 
not directly rilelated. A previously described method in the l'terature used , 

. to compensate for .the mi ssetti ng or field inhomogeneity of the H pul SE~ and to 
provide quali~atively good edited spectra can also be used to obtain 
quantitative carbon-type analysis. The methodology described is sho\'m to be 
useful not o~ly for pure compounds and simple mixtures but a.l so 'for the \_,, 
analysis of . 4omplex mixtures such as fossil fuel-derived products. The 
DEPT /QUAT technique is preferred over most quantitative spin-echo exp1?ri ments 
because the ti lme necessary for data acquisition and reduction is much ·1ess~ 

Carbon tylpe subspectra were obtained from the addition and subtraction of 
the initial DEPT spectra. Although the DEPT method provides quantitat"ive data 
for methyl, jmethylene and methine carbons, it does not provide any 
quantitative data on the quaternar.Y carbons. The integrated edited DEPT 
spectra for the three carbon types cannot be compared to the integrated 
quaternary-onl ly carbon spectrum because the methods to obtain the spectra 
differ in sigrial enhancement efficiencies. It is possible, however, to relate 
quanti tati vely1 through equation 1 the integrated spectra obtained by the two 
techniques to obtain a complete quantitative carbon type analysis. 

(1) 

where YI0cH is the sum of the
1
integrated values of the carbon types obtained 

from the DEPT sub spectra and [0 - 0 TJ is the integrated value from the 
spectrum obtai

1
ned. ~rom the compute~ sub~~cti on of the quaternary-only carbon 

spectra from the 1 C normal spectrum. A\\ integration values were referenced 
to the integration value of the normal C spectrum taking into account the : 
differences in gain settings between spectra. 

' . 
An Affiliate of University of Wyoming Research Corporation 



347-9 

Equation~ is solved for the proportionality constant k. Once k has been 
determined, the fraction of carbon types f n, in a sample can be determined 
using equations 2 through 4. ~ 

(2) 

(3) 

10 
fc = --n __ 
n 10Total 

(4) 

where 10n is the integrated value from the specific carbon type spectrum. 

Tab 1 e I gives the carbon and hydrogen-type di stri buti on for a western 

~:~ ~~la~~~ ~~~;g t;:e 1t!0
1~PT'iot~~d. data:he T~~~ogirtlf;ts d~!~~~~~ti ~~er:~: 

structura 1 parameters for the west1rn sha 1 e 1~i 1 ca 1 cul ated from the DEPT /QUAT 
data and determined directly from Hand C NMR spectral data Also given 
is the atomic H/C ratio calculated from elemental analysis and 13c DEPT/QUAT 
spectral analysis. The data by the different techniques is in good agreement. 

Table I. Carbon and Hydrogen-Type ~fstrfbutfons 
for a Western Shale Oil 

Carbon-Type 

C 

CH 

CH 

Aromatic 
Olefinic 
Aliphatic 

Aromatic 
Olefinf C 

Alf phatf c 

Western Shale Ofl 
C (atom-%) H (atom-%) 

14.8 
o.o 
0.3 

7.6 
1.0 
2.5 

1.6 
57.9 

4.4 
0.6 
1,4 

1.9 
66.7 

~leffnic 
Alf phati c 

CH 
Xromatic and Aliphatic 14.5 25.1 

1 From the Material Balance Fischer Assay of Green 
River on shale 

Sincerely, 

1J~ 
Daniel A. Netzel 

Table II, Average Structural Parameters 
for a Western Shale Ofl 

Structural Parameter 

Atomic H/C 
Combustion 
NMR ( 13C-DEPT) 

Hydrogen
1
Aromatic (%) 

NMR (1~-Direct) 
NMR ( C-DEPT) 

Hydrogen
1
0leffnfc (%) 

NMR (
1
~-Dfrect) 

NMR ( C-DEPT) 
Hydrogen

1
Aliphatfc (%) 

NMR (
1
~-Direct) 

NMR ( C-DEPT) 
Carbon Af~matfc (%) 

NMR (13C-Dfrect) 
NMR ( C-DEPT) 

Carbon 013finic (%) 
NMR (

13
C-Dfrect) 

NMR ( C-DEPT) 
Carbon A}~phatic (%) 

NMR (
13

C-Direct) 
NMR ( C-DE~'[) 

Western 
Shale Oil (MBFA) 

1.76 
1.73 

4.3 
4.4 

2.9 
2.4 

92,8 
93.2 

23.6 
24.9 

2.6 
2.6 

76.4 
75.2 

REFERENCES 

1. Bendall, M. R., and D. T. Pegg. J. Magn. Reson., 1983, 53, 272. 

2. Bendall, M. R., D. T. Pegg, D. M. Doddrell, S. R. Johns, .and R. I. 
Willing. J. Chem. Soc., Chem. Commun., 1982, 1138. 
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Department of Ch~mistry, 
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U.S .A. 

Dear Barry, 

G 
~ 

SOUTH PARKS ROAD 
OXFORD 

OX13OZ 

23rd June, 1987. 
(Received 30 June 1987) 

Hogwash/Maximum Entropy/Change of Address 

We have beFn examining non-linear techniques for resolution enhancement, 
following the current trend to off-line data processing. It is well lmown that the 
maximum entropy klgorithm can be used for resolution enhancement simply by introducing 
a sensitivity enhancement weighting OP the free induction decays derived from the I 
trial spectra ( 1j. 2). Alternatively we could use · "HOGWASH", a program based on a data 
processing technique used in radioastronomy (3 , 4). The idea behind HOGWASH is very 
simple - we subt~act a small proportion of the tallest peak in the spectrum at each ! 
stage of the ite~ation, building up a table of coordinates and intensities of each I 
peak located in ~his manner. When a weak line overlaps an intense line there is an 
appreciable disp[ acement of its apparent frequency; subtraction of the taller peak 
counteracts this j displacement. At the end of the iteration the spectrum is 
reconstructed using a narrow linewidth. 

Our idea wl s to apply both the maximum entropy method and HOGWASH to the same 
high resolution ~pectrum in order to study the relative effectiveness of the two 
techniques for r ~solution enhancement. Both techniques used a line shape function 
derived experimeh tally. Our conclusions (5) were that both methods achieved an 
enhancement apprbaching a factor of about six. Both depended on the proper choice of 
operating paramelters; when a poor choice was made the spectra contained spurious 
lines. Owing to the non-linearity of the operation, the small splittings observed by 
maximum entropy or HOGWASH differed slightly from those extracted by linear 
deconvolution melthods. Within these limitations, there was little to choose between 
the two rival techniques except that ijOGWASH used less data storage (roughly 
one-sixth) and r~ faster (roughly tw~nty times) than the maximum entropy program. A 
full comparison has been written up and submitted for publication (5). 

Finally I l ould like to record my change of address, effective 1st July 1987. 

Depal tment of Physical Chemistry , 
Len~field Road, 
Camb~idge CB2 IEP . (England). 

Kindest regards, 

<R~ 
Ray Freeman 

1) E.D . L-iue, M. R. Maygcr , J . Skilling and J. Staunton, J. Magn. Rcson . 68, 
14 (1986). r 

2) S .F. Gull ancl. G.J . Daniell, Nature (London) 272, 686 (1978). \___,,· 
3) J.A. Hogbom, J Astron. Astrophys. S~ppl . 15, 417 (1974). 
4) A.J . Shaka. lJ _ Keeler and R. Freeman ; J. Magn. Reson. 56, 294 (1984). 
5) S.J. Davies, C.J. Bauer, P.J. Hore and R. Freeman, J. Magn. Reson. (in press). 
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~=~~~Station™ from New Methods Research, Inc., 
the FIRST company to off er· SUN or V AXstation 
NMR Data Stations! 

Complete SpecStation systems are available now for 
less than $40,000: 

SUN-3 based SpecStation S-100_3: 
VAXstation 2000 based SpecStation S-1003: 

both complete with multicolor digital pen plotter. 

$34,900 
$37,900 

NMRi offers SpecStation Computers and SpecStation Netwo.rks having supercomputer power 
and flexibility for all kinds. of laboratory applications. A five node SpecStation 
supercomputer network (principal node with half the power of a Cray 1!) for less than 
$300,000, complete with software for NMR spectroscopy and imaging, IR and optical 
spectroscopies, molecular modeling, the ESS Expert Statistical System, and more --

QSpecStation Network graphics 

Qlnterfaces to multiple laboratory instruments 

QAdvanced LAB ONE software .arul. a wide . variety of UNIX or VMS 
applications software 

Deconvolution lVIElVI Results on Biopolymer Spectra 

j111111111j111111111j111111111j111111111j111111111j1111 j 111111111j111111111j111111 111j1111111 11 j11 1111 1 11 j1111 

2.70 2 .60 2 .50 2.40 2 .30 2 .70 2 .60 2 .50 2.40 2 .30 
ppm ppm 

The H2',2" region of the 1H NOESY spectrum of [d(TACGCGTA)h is shown on the left after 
FFT (no apodization). The results from deconvolution using MEFSD (100 iterations, about 10 
minutes on a Sun-3) is shown on the right. Baseline or near baseline resolution is achieved for 
t/1 e m11/ti lets with o11t an increase in noise level. 

For use with 

BRUKER• CHEMAGNETICS • GE NMR • JEOL •VARIAN• DIGILAB • NICOLET 

New Methods Research, Inc. 
Phone : (315) 424-0329 

719 East Genesee Street, Syracuse, New York 13210 
FAX (315) 424-0356 



NE . METHODS RESEARCH, INC . 

. CustJmer Training Seminar Programs 
in Syracuse; New· York 

· Session Dates: September 21 - 22, 19 87 
December 7 - 8, 1987 

:Monday 

1/2 hour 

2 hours 1 

•. 1 hour 

1/2 hour 

1 hour ' 

Program 

. 1) Establishing and maintaining your 
installation/network 

2) Basic features of NMRl and NMR2. 
. How to get best use from these programs 

'3) How to use MEM/LPM Spectral Optimization 

4) Support of New Hardware . 

5) Upcoming enhancements and New Products 

Tuesday , · 
Advanced Processing Techniques in NMRl, NMR2 and MEM/LPM 

In 1988, · ustomer Training Seminars will be held in several 
U.S. citi~J, in Europe, and in Japan. . 

Call or write for reservations (NO FEE): 
I . 

Customer Service •. 
New Met~ods Research, Inc. 
719 East <G-enesee Street 

I 

Syracuse, New York 1'3210 
Ph. (315) j424-0329 , 
FAX (31S) 424-0356 

I • 

r. 



TOWSON STATE UNIVERSITY 
COLLEGE OF NATURAL AND MATHEMATICAL SCIENCES 

TOWSON, MARYLAND 21204 

Department of Chemistry 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
Dept. of Chemistry 
Texas A&M University 

July 20, 1987 
(Received 29 July 1987) 

College Station, TX 77843-3255 

Dear Barry: 

"News from the Academic Trenches" 

347-13 

(301) 321-3058 

TSU has no graduate programs in Physics or Chemistry and only a 
very small undergraduate or faculty research effort (thanks to a 12 hour 
per week teaching load). We teach (and grade) all of our own labs- , 
good for the students, hard on us. However, we are reasonably well · 
equipped and committed to having every piece of equipment used in 
undergraduate courses, and that includes our NMR's. We recently saved 

,r'\ our Perkin-Elmer R-12 by acquiring a similar instrument from Johns Hopkins 
for parts; the extra magnet is now part of a Gouy balance. Our current 
pride and joy is our 4-year old multinuclear JEOL FX-90Q. The floppy 
disc drive lasted less than three years, was repaired once, hobbles along 
and is being replaced by a better floppy drive using some of the Dean's 
money. We acquired an old VT unit from Cal Tech. We just added a 
Ballston air dryer so we could use the VT unit; the compressor supplied 
with the 90Q produced too little air. 

Students in Instrumental Analysis use the FX-90Q for organic unknowns; 
the time and damage is minimized if the students come in groups with 
their samples and are supervised the whole time. With my intro organic 
class, I ran the samples for them while they watched; they have used the 
R-12 in the past. Next I'd like to see the instrument used to teach 
Fourier techniques and in Inorganic Lab. It's . a tough compromise - there 
is no point in having an instrument if it isn't used, but undergraduates 
tend to be hard on equipment. Our experience shows it is possible to use 
these instruments effectively in undergraduate courses, but it requires 
a commitment of people to teach and supervise. I promise a more 

,, technical contribution next time from our undergraduate research program. 

Linda M. Sweeting 
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· NEW !METHODS RESEARCH, INC. 

Barry Shapiro 
TAMU NMR Newsletter, Texas A & M University 

I 

College Station, Texas 7r7843 
I 

Dear Barry: 
NMRl Software 

(LAB □nE/ 
INTELLIGENT SOFTWARE 
FOR THE LABORATORY 

July 20, 1987 

(Received 29 July 1987) 

Recently TAMU/NMR published a letter with some complimentary and several negative comments on NMRl, our 
t-D iNMR software data /reduction and analysis program. In this letter we would like to respond to the criticisms, 
som~ quite fair, of NMRl. 

The

1

first comment that l e must make is that in early 1987, our company recognized the need for a co05jderab)e 
incrbase in customer sudport and response to customer requests. We now have t1llP. s.taff members whose primary 
fun~tion i:s to respond rlpidly to customer needs. The letter to TAMU NMR was from a customer not currently 
under software support ~nd using a version of NMRl that is out of date. Version 3.8 of NMRl, released earlier 
this ' month, has a ·number of major enhancements and "bug fixes". We still recognize areas of need and our 
company is commjtted to continue development of the finest data reduction and analysis software for NMR 
spectroscopy. 

Major enhancements for Release 3.8 of NMRl and Release 1.5 of MEM/LPM include: 

1 > • h · j d · · h · h · · d r~~• . 1'-lew autop asmg an mteract1ve p asmg t at 1s convement an =· 
2. A new al110. colnmand (AU) exists that fully processes NMR data, asking users only a 

I 
few questions. New AU options will follow. 

3. Our excellent Ju.tomatic curve fitting module has been expanded, with expanded 
documentation 

4. Several "Bugs" that occurred with occasional spectra, in integration and peak 
analysis, have· been fixed. 

5. MXQET, a sJlid state lineshape analysis program written by Bob Vold, et al, has 
been adapted to NMRl and a new input editor was created to ease data entry. 

I . , 
6. MEM processing has been advanced to incorporate deconvolution MEM processing 

of spectral seginents selected by the user from large data sets, even those with very 
small pea~s inl the presence of large solvent lines. 

7. Linear prediction processing is now supported, incorporating a high quality user 

interface .I . / 
8. Addition•l of new apodization functions such as TRAF apodization. 

9. In the next r~lease, ™ modules will be supported in NMRl via 9 user commands 
and ~ doc1lmented instructions for implementation of those routines. 

I 
10. The Rel¢ase 3.8 NMRl Manual (in preparation, to be distributed next month --

release JpdatJ notes are now available for users) is ~ expanded and. IDll h.aY1!. a. 
lllll ~- Tl° manual Is now ,epiete with g,aphks and sample session lnfo,matlon. 

There are still pioblems in polymer analysis, which is "in the shop", and will be re-released at Revision 4.0. 

We· have, in fact, cor~ected some internal problems left over from the days of student programmers. N~ R 1 is nci\\' 
under the total control of a professional staff. 

719 1:AST GENESEE STREET, SYRACUSE, NEW YORK 13210 USA (315) 424-0329 FAX (315) 424-0356 
. Scientific Software I Computer Graphics Instrumentation Consulting 
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In NMR2 (processing for 2D NMR), there have been ma.im: enhancements and. increases in speed: 

1. Enhanced processing performance; for lk x lk complex data points (over 2 million 
floating point values) processing in only 2 minutes on Sun-based SpecStations. 

2. Comprehensive features for all modes of phase-sensitive processing, including 
auto-phasing and 2-D interactive adjustment of all four phase parameters 
simultaneously. 

3. Spectral conditioning modules such as baseline correction, noise ridge subtraction, 
and Burg MEM processing, for treating non-ideal data. 

4. Automatic volume calculations for single 2D data sets or a series of related sets. 

347-15 

1'."MRi L<; not resting on its laurels; indeed we know we need to advance our software and keep it at the 
state-of-the-art. We value user input about our programs and now we have the people to ensure that customers 
get rapid response to their questions or problems. Subscribers should call our 800 phone number for help; others -
please call or write to us. 

Spectroscopists who came to ENC and the International Conference on NMR Spectroscopy in Canterbury, 
England, got to see NMRl and NMR2, and MEM/LPM running on our SpecStation"" systems. We believe 
these demonstrations showed that our software is ~xtrcme)y powerful and also reliable. We invite criticism (and 
compliments) and l!lill respond. as a team to future needs. 

In the next major releases of LAB ONE"' software, expect lli!.lil! application of MEM and linear prediction 
techniques, further automation of complex command sequences, and other enhancements. Soon to follow will be 
advanced pattern recognition .. programs, tools for 3-D structure determination and advanced image enham:eme::nt 
features. 

Yours since:-el)•. 

NEW METEODS RESEARCH, INC. 

~-~ Linda F. Levy 
Manager of Marketing and 
Customer Service 

John H. Begemann, Ph.D. 
Frank Delaglio 
Eliot Dudley 
Anil Kumar 
Alexander Macur 
Gregg Spindler 
Susan Spindler 
John Stanley 
Thomas Weslowski 
Catherine Zehr 

Mol?!!:!fi,. ~•D. ~ 
Head of Applications, and 
Customer Support Scientist 

Vice President, Research, and NMRl Manager 
NMR2 Manager 
Senior Engineer 
Consulting Theorist 
Engineering Manager 
Scientific Programmer, Statistics 
Scientific Programmer, Statistics 
SpecStation Manager 
Senior Programmer 
Scientific Programmer 
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GBF Mascheroder We 1 D - 3300 Braunschweig GBF 

I . 
Professor B. L. Shapiro, 
Department iof Chemistry, 
Texas A & M University, 
College Staltion, 

Gesellschaft fur 
Biotechnologische 
Forschung mbH 

Texas 77843, Abteilung 
U.S.A. 

lhre Zeichen 1hr Schreiben vom Unsere Zeichen Telefon 
(0531) 6181-0 

Telex 
9 526 67 gebio d 

Datum 

Durchwahl __ _ 
Telefax 
(0531) 6181 515 24. 6. 87 
(Received 7 July 1987) 

Unambiguous assignments of the 1H and 13c spectra of catechin 

Dear Profes~or Shapiro, 

Recentiy we have been collaborating with Professor Strack of the 
University ~f Cologne on a project concerned with the effects of pollution 
("acid rainl") on pine trees. During the investigation of the phenolics 
.- . :.i1 . . h l d 13 f in pine neeu es it was necessary to assign t e Han C spectra o 
(+)-catechih. Although this trivial compound has been investigated 
previously hmbiguities concerning the assignment of H-6, H-8, C-6 and C-8 
exist. A s ~milar problem has recently been solved for the flavone apigenin 

I 
' . 13 

by De Bruyn et al. (Magn.Res.Chem. 1986, 24, 879), who took extensive C 

spectra with selective 1H irradiation. It occurred to us that a more 
I · · 13 

general solution to such problems would be to take long-range 2D C-

1H shift col related spectra. For catechin the normal 2D 13c-1H shift 
correlated kpectrum allowed unambigu~us assignments of the hydrogen 
bearing carbons, apart from C-6 and C-8. The corresponding COLOC 

spectrum (f~gure), and the reasonable assumptio~ that 2J(CH), 3J(CH) > 
4J(CH), all6wed not only the assignment of all the quaternary carbons but 

also the unkmbiguous assignment of both the 1H and 13c shifts of 6 and 8. 
H-8 shows a l long-range correlation with C-7, C-9, C-10 and C-6, while H-6 
correlates with C-7, C-5, C-10 and C-8. 

Yours sincerely, 

(Dr.) 
't~r w'<t 
Victor Wray 
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College of Arts and Science 

Department of Chemistry 

123 Chemistry Building 
Columbia, Missouri 65211 
Telephone (314) 882-2439 

UNIVERSITY OF MISSOUBI-COLUMBIA 

July 20, 1987 
(Received 27 July 1987) 

Professor Bernard Shapiro Determination of 13c CSA from 
Department of Chemistry 
Texas A&M Uhiversity Differential Line Broadening 
College Star ion, Texas 77843 

Dear Dr. Shapiro: 
I 

Recent~y there have been a number of studies of differential line 
broadening ~DLB) •in coupled spin systems. The effect is attributed to the 
interference term between the dipole-dipole (DD) and chemical shift 
anisotropy l(CSA) relaxation mechanisms. Such effect is likely to be observed 
when ( 1) 

l. the motion of system is not in the extreme narrowing limit. 
2. th1e CSA and DD terms are of comparable magnitude. 

We havlle observed, DLB on 1H coupled methyl 13c multiplet in a 
viscoelastic micellar solution (Fig.). Similarly effect was observed in 
methyl 13c7enriched tRNA(2-). We have derived DLB for systems where there is 
slow reori ntational motion and fast internal motion by solving the 
stochastic liouville equation. The m (proton spin state)-dependent T2 is \__ · 
given by s 

a+ bm + cm 2 
s s 

where the b term arises from the interference between DD and CSA and the c 
term arisei from DD and is important when T is slow. Therefore, from the 
linewidth differences in a methyl multiplet~ both the slow correlation time 
and the 13t CSA can be determined . In this case the CSA of N-methyl 13c, 
which has t ot be measured before, was determined. 

The knowledge of the slow correlation time and the order parameter for 
the methyl / reorientation from 13c T1 and NOE at one magnetic field according 
to the models of Wennerstrom et al. and Lipari et al. (3) (see Table). 

This ~echnique should have good potential in the study of molecular 
dynamics of macromolecules and molecular aggregates. 

Sincerely yours, 

✓--7.-- ~s)~------ 6 u.u1._ 
Lian-Pin Hwang tf Tuck C. Wong 
Professor of Chemistry Associate Professor 
National Taiwan University of Chemistry 

TCW/sdl (continued on page 21) 

an equal opportunity institution 



Now, with the new GN Series high resolution NMR spectrometers, GE brings you 
the greatest versatility in multinuclear liquids and solids research ... and backs it 
up with GE's unequalled quality, reliability, and continuous support. 

GE is committed to providing you with the highest performing NMR systems today and 
in the future. With the GN Series, available at various field strengths and bore sizes, you 
can perform simple one-pulse analysis, or complex state of the art experiments like triple 
quantum correlation and various selective excitation experiments through the system's 

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

for < 90° phase shifts. 

□ Complete computer gain control of lock observe and 
proton/x-nucleus decoupler channels. 

□ Anew, super-sensitive deuterium lock. 

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

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

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

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

Ultimate 
Advantage 

GENERAL . ELECTRIC 



More dnd more labs are looking into the 
c1utomated QE-300 NMR system for 
s~uperior results at a price of just $160,000. 
F1:>r powerful a~alytical insight ... you need fast, almost does the job. For the lab, a 300 MHz system 
accurate NM R re:sults that you can interpret at a can now be your minimum acceptable field strength 
glance. With the <Beneral Electric OE-300 system you with the best price/performance ratio. 
will not have to adcept a compromise system that Better dispersion, faster analysis, and easier 
~-------+1-----------~ interpretation result directly from a 300 MHz super­

300 MHz to 200 MHz comparison 

Jl 
(plotted at equivalent Hz/cm scale) 
of the otefinic region of Llnalool 
resolving all four protons clearly 
at 300 MHz.Improved signal to 
noise ratio can also be seen. 

,1=l
1
;=1 a=;=,;....:;:.._....;...o;:1= ,= 300MHz 

6.0 5.8 .4 5.0 PPM 

j 
, , 1 ,,, 11 ,==;c...:;~.-=a=200MHz 

6.o 5.8 5.4 512 5.o 4.8 PPM 
I 

conducting magnet under the control of our custom 
analysis software . . . software that adapts with a few 
keystrokes to fit your specific analytical needs. 

With the QE-300 you obtain exceptional high­
resolution proton and carbon spectra from the same 
sample in just minutes. Plus, you have the option to 
observe a wide variety of other nuclei ranging from 
phosphorus through nitrogen. Our hardware/ 
software options allow you to customize the system 
to fit your lab. 

To find out what more there is to see in the 
OE-300 system, call (415) 490-8310 or write General 
Electric, NMR Instruments, 255 Fourier Avenue, 
Fremont, CA 94539. 

See what 
you've been missing. ~ 

GENERAL . ELECTRIC 
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Table 1. The correlation time for aggregate reorientation and CSA (for N-methyl 
13c) in a CTAB-sodium salicylate(l5 mM) viscoelastic micelle from DLB. 

Temp(°C) llv(-1,!) (Hz)a llv{3/2,J) (Hz) t/(lo-8s) tio{ppm) 

38 10.0±2.5 

42 7. 5± 1.0 21. 1±3.0 2.3±0.5 -82±20 

47 6.0±0.8 20.4±2.0 2.2±0.4 -80±12' 

52 4.6±0.5 18. 5±1. 5 2.0±0.25 -62±7 

56 4.0±0.3 15.0± 1.0 1.6±0.15 -62±6 

Table 2. Correlation times and the order paramter from DLB and multifield 
13c Tl and NOE. 

7.0 T 9.4T 

Temp(°C) Tl l+n Tl 

42 0.619 2.270 0. 753 · 

47 o. 721 2.382 0.841 

52 0.802 2.465 0.915 

· Fig. DLB in the N-methyl groups 
in CTAB 

t 
5

( 10-8s) 
C 

t '(10- 11 s) 
C s 

l+n 

2.517 2.3 1. 79 0.389 

2.604 2.2 1.62 · 0.322 

2.687 2.0 1.50 0.268 

I I 
-400 Hz 
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Ab-bott Laboratories I 
Abbott Park, Illinois 60064 

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

Data Processing on a VAX Network 

June 22, 1987 
{Received 13 July 1987) 

Dear Dr. Shapiro: ' · 

In recl nt years more and more large NMR facilities have been interfac­
ing tHeir spectrometers to an external computer network. The advan­
tages ~f such an approach are well known and broadly recognized. The 
inajo:u drawback for such networking is the lack of adequate available 

I software. 

Most ~f the software used on the Abbott NMR VAX was developed in­
house. Using this software, large numbers of one- and two-dimensional 
specti a are routinely transfered from Nicolet/GE spectrometers to the 
VAX /via serial lines, assigned reference numbers, entered into a labo­
ratory database (ORACLE, Oracle Corp., Belmont, CA) and archived 
onto inagnetic tape (ARCHIVER, Strategic Information, Burlington, 
MA).j The dat~ files are then converted to the file format appropriate 
to the processmg program to be used. 

Two-~imensio~al data files are transformed and plotted using a ver­
sion 6f FTNMR (D. Hare) which has been extensively modified at 
Abbdtt, principally by Dr. Erik Zuiderweg. One-dimensional spectra 
are Jrocessed using one of two programs, BATCHFT and ABNMR, 
both /developed in this laboratory. 

BATPHFT, as the name implies, is a program for th:! processing of rou­
tine H spectra in batch mode. Acquisition of such spectra has been 



.:. 

~ 

automated using a General Electric QE-300 with a sample changer . 
Unfortunately, since GE spectrometers do not have plot queues, spec­
tra plotted as part of an automated queue delay the data acquisition 
of the following samples. Worse still, an overnight plotter error stops 
the entire queue. By moving the data processing to the VAX, we 
have obviated these problems, resulting in significantly higher sam­
ple throughput and spectrometer reliability. The integration routine 
of BATCHFT searches the spectrum for regions of baseline in which 
to zero the integral. In addition, the program plots a vertical expan­
sion of the spectrum using a variable scale factor that it determines 
automatically. 

ABNMR is our program for the interactive processing of one-dimensional 
spectra. It is intended for use on serial port graphics terminals. The 
FORTRAN code contains generic graphics calls provided by the graph­
ics package TEMPLATE (Megatek Corp., San Diego, CA), making the 
program largely device independent. This allows us with a minimum 
of effort to support virtually any graphics terminal which is supported 
by TEMPLATE. ABNMR provides us with virtually all of the ca­
pabilities for processing one-dimensional spectra which are present in 
spectrometer software. In addition, it contains a routine for reading 
data files in the format of FTNMR. 

Please credit this contribution to the subscription of Ms. Ruth Stanaszek. 

/4tfj;Jc~d ,/f a1ikJ 
(! /(/(/ 

Stephen G. Spanton Richard L. Stephens David N. Whittern 
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THE PRQ:CTER & GAMBLE COMPA~ Y 
I MIAMI VALLEY LABORATORIES 

P.O. BOX 398707, CINCINNATI, OHIO 45239-8707 

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

June 29, 1987 
(Received 13 July 1!87) 

Solid-State 13c NMR of. Amine/Carboxylic Acid Com lexes 

Dear Professor Shapiro: , 

We have been using solid-state 13c NMR to determine the stoichiometry and phase 
properties of tef§iary ~mine/carbbiilic acid complexes. s an example, figure 1 
shows the CPMAS C NMR spectra of solid 1:2 (la) and 1:3 (lb) mixtures of a 
dimethylalkyl amine (DMAA) and a long chain fatty acid (F ) obtained on our 
Bruker CXP-300 spectrometer, with a 7 mm Doty probe. The results, along with 
information obtained by DSC and x-ray diffraction, indicate the presence of AB2 (figure la) and AB3 (figure lb) complexes, where A= DMAil and B = fatty acid. 
In ,particular, figure la exhibits two carboxyl resonances of equal intensities 
at 6 = 173.7 and 178.0 ppm. Note th'at the two N-methyl carbons are inequivalent 
(66 = 2.5 ~pm) in the AB2 complex. Figure lb shows three carboxyl resonances, 
as expected for an AB3 complex. In this case, the chemical shift inequivalence \_. 
of the two -NCH3 carbons is 3.4 ppm. 

To 'confirm the above rekults, 13c _NMR spectra were obtaired for a series of 
DMAA:FA solid mixtures. ' Figure 2 shows the carboxyl, N-Tiethyl and N-methylene 
regions of the spectra, on an expanded scale. The pattein of resonances for the 
AB2 complex (2c) consistently appears in the spectra of j :<2 molar ratio 
mixtures (figure 2c ~ 2a). Two additional resonances wi1h increasing 
intensities appear at 6 ~45 and 58 ppm due to the excess DMAA, as the ratio of 
tertiary amine to fatty acid increases. On the other ha1

1
d, the spectra of 1:>3 

mixtures consist of resonances due . to the AB3 complex (2cl), and an additional 
peak at 181 ppm due to ,the excess ·f,atty acid (FA). I 

Variable temperature studies, using a sealed Pyrex MAS r1 tor insert1 and the 2 pulse sequence for the simultaneous observation of solid and liquid components, 
are currently underway to establish the phase ,properties of this binary system. 

1 P. J. Giammatteo, et al,). Mag. 

2 W. L. Earl and D. L. Vanderhart, 

Sincerely, 

THE PROCTER & GAIBLE COMPANY 
Research and Development Department 

c:±?o~b ~:#.~ C<_ c 

I I 
Res. 71, 147-150 (198

1
). 

J. Mag. Res. 48, 35-5- (1982). 
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(Received 13 July 1987) 

Professor B. Shapiro 
Department of Chemistry 
Texas A & M University 
Col 1lege Station 
TX 77843 
USA 

SYDNEY N.S.W. 2006 
AUSTRALIA 

TELEPHONE: (02) 692-2222 
TELEX: UNISYD 26169 

Performance of a Probe Modified for Field Gradient St1 dies 

Dear Barry, 

Probe modifications in the vicinity of the coils are gene ally 
considered to have deleterious effects on performance for obtaining 
high resolution spectra. Our recent experience with tncor orating 
a field gradient coil ori a broadband probe for our widebo e 
Xl-400 suggests that this need not necessarily· be the cask. 

As part of a study of molecular diffusion, we initially sl ught 
to 'introduce a gradient .via a standard homospo,il pulse, b~t 
found that there was insufficient attenuation of a spin-e~ho 
spectrum using the gradient pulse lengths we wanted, even after 
increasing the gradient st rength by a factor of five with a 
minor modification to the Oxford shim power supply. 

I • j 

The gradient experienced by the sa~~le was sig~ificantly increased 
by applying a pulse from an external power sup'ply to a coil 
mounted outside the decoupler coil of the prob1e. Various coil 
geometries were studied but all coils were wo~nd on Peri~ex 
formersand embedded in epoxy resin, and the t;ormer was secured 
to the decoupler coil irsert with nylon thumb~crews. Conrections 
to the power supply were taken through the co~duit normally 
used for rods containing low freq~ency tuning )capacitors. 
Interference with the temperature control circuitry was 
circumvented by appropriate shielding of connections to 1he 
probe base. The configuration described allowed coils to be 
interchanged relatively easily. 

Re ~olution and sensitiv
1
ity were checked routiriely for 13(r 

observation and found to easily meet specifications (AST! sample). 
Performance with a 10-turn coil, which gave gradients of -20 
Gcm-1 in our system, wa's as follows: resolution, 0.16 Hz 
(specification s0.2 Hz)1; lineshape, 3.7 Hz at 0.55% (s4 I z}, 
7.9 Hz at 0.11% (slO H~); spinning side bands ~ 0. 5% (s1%; 
observe 90° pulse width, 24 µsec (S25 µsec); sensitivity 419:1 
(400:1). 

(continued on page 29) 
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Polyflon 
RF ·Variable Capacitors (0.8-85pF) 
Non-Magnetic- High Voltage - High Povver- High a 
Screwdriver Adjust Non-Rotating Piston Series 

.166DIA. ___ _. 

Ordering Instructions 
NRP-VC 10- 12- 26 A 

I TKv(ife°ak)T ~ Style test 
Lead Option 

Ma,x . capacitance Drive shaft op-
rat11)9 expressed lion (see table) In picofarads (pF). · 

Capacitance Peak (Kv) 
Part Number Range (pF) Working Volts 

NRP-VC5-1 o-• 0.8-5 5 

NRP-VC10-12-• 0.8-10 6 

NRP-VC25-6-• 5-25 3 

NRP-VC25-6B-• 5-25 . 3 

NRP-VC25-15-• 5-25 10 

NRP-VC30-6-* 3-30 3 

NRP-VC50-6-• 5-50 3 

NRP-VC70-15-• 3-70 10 

NRP-VC85-6-* 5-85 3 

Specifications 
Capacitance Range 0.8-85pF 
Working Voltage To 10 Kv 
Dielectric Strength 200% of working voltage 
Quality Factor (Q) 5000 or greater 
Insulation Resistance 1016 Megohms 
Operating Temperature - 55°C to 150°C 
Temperature Coefficient 50 ppm/°C 
Tuning Torque 4 inch ounces (max) 

Design 
PTFE anode and mount surfaces are metalized with electro­
deposited copper. Polyflon's proprietary plating process 
eliminates the possibility of air being trapped between the 
PTFE and copper interface which could break down under 
voltage stress. 

Notes 
1. Working volts and maximum RMS current must not occur 

simultaneously. 
2. Peak test voltage rating may be used for pulsed voltage 

applications. Peak pulsed current will be limited by the 
duty cycle that will provide an average current that does 
not exceed the maximum RMS current. 

3. Mounting dimension:1/4" diameter "D" hole. Hardware: 1/4-
32 hex nut and internal tooth lockwasher. Mounting flange 
is at the bottom of the capacitor. 

Peak (Kv) Max. (AMS) Dimensions/inch (mm) Wt./Ounces 
Test Volts Current (amps) L(±.020") Dia.(±.020") (Approx) 

10 2.30 1.560 0.500 0.40 
(39.6) (12.7) 

12 3.60 1.830 0.625 0.80 
(46.5) (15.9) 

6 5.70 1.620 0.910 1.25 
(41.1) (23.1) 

6 4.20 1.620 0.625 1.25 
(41.1) (15.9) 

15 7.20 1.770 1.125 2.00 
(45.0) (28.6) 

6 10.00 2.250 1.500 4.00 
(57.2) (38.1) 

6 12.50 2.250 1.500 3.50 
(57.2) (38.1) 

15 20.00 3.250 1.625 4.50 
(82.6) (41.3) 

6 20.00 3.250 1.500 4.10 
(82.6) (38.1) 

'Add code number for leads. See lead oode number table below. 

Drive Shaft Option Table 
Option Description 

A Extension Shaft: .125" dia. x 3" long delrin rod 
with .500" dia. x .250" thick knurled delrin knob. 

B Coupling Adapter: .375 O.D. x .170 I.D. (female) x 
.500" long to .250" dia. (male). Overall length is 1". 
(Has set screws) 

C Coupling Adapter: .437" O.D. x .170" I.D. (female) 
to .250" dia. (female) overall length is 1 •. (Has set 
screws) 

06 
16 
26 

36 

66 
76 

86 

Lead Option Table 
without lead wires 
3" wire, top only - in line with flat 
3" wire, top and bottom - in line 
with flat 
1-1 /2" strap, top only - in line with 
flat 
3" wire, top only, opposite flat 
3" wire, top and bottom - opposite 
flat 
1-1 /2" strap, top only - opposite 
flat 

Polyflon Company, 35 River Street, New Rochelle, NY 10801 • Tel:(914) 636-7222 • FAX: 914-633-3664 



Polyflon ~ ~ 

DIA . 

RF Variable Capacitor:s (0.3-25pF) 

P 
Non-Magnetic- High Voltage - Hilgh Power- High Q 

. Screwdriver Adjust Rotating Piston Series 
:--------------4 

Specif lcat1oi[s 

® 
Capacitance Range ( .3-25pF 
Working Voltage · o 1 O Kv Peak 
Dielectric Strength :;00% of working voltage 
Quality Factor (Q) !"[000 or greater 
Insulation Resistance · 016 Megohms 

Ord1Hing Instructions 

RP-VC 10 - 12 - 25 
I T T Le~ Option 

Styr;- I Kv (Peak) Test 
Max. Capacitance 
rating expressed 
. . f d ( F) In pico ara s p 

Ca_pacitance 
Part Numb,~r ,Range (pF) 

RP-VC3-6-* 0.3-3 

RP-VC5-10-* 0.8-5 

RP~VC8-6·-• 3-8 

RP-VC10-I5-* 0.8-10 

RP-VC10-12-* 0.8-10 

RP-VC18-2-* 0.8-18 

RP-VC25-6-* 5-25 

RP-°vC25-6B-* 5-25 

RP-VC25-15-* 5-25 

Peak (Kv) 
Working Volts 

3 

5 

3 

3 

6 

1 

3 

3 

10 

Operating Temperature · 55°Cto 150°C 
Temperature Coefficient !~O ppm/°C 
Tuning Torque -~ inch o unces (max) 

I 

Design · 
PTFE anode and mount surfaces are metalized with electro­
deposited copper. Polyflon's ~ roprietary plating process 
eliminates the possibility of air I eing trapped between the 
PTFE and copper innerface whi1~h could break down under 
voltage stress. 

Peak (Kv) Max. (RMS) Dimenslo ~s/lnch (mm) Wt./Ounces 
Test Volts Current (amps) L(±.020") Dia.(±.020") (Approx) 

6 0.70 0.800 0.375 0.10 
(20.3) (9.5) 

10 2.40 1.250 0.500 0.25 
(31.8) (12.7) 

6 1.90 0.870 0.560 0.25 
(22.1) (14.2) 

6 1.70 1.150 0.375 0.20 
(29.2) (9.5) 

12 3.40 1.530 0.625 0.75 
(38.9) (15.9) 

2 1.70 1.150 0.420 0.20 
(29.2) (10.7) 

6 5.50 1.430 0.875 1.00 
(36.3) (22.2) 

6 3.90 1.540 0.625 1.00 
(39.1) (15.9) 

15 7.20 1.770 1.125 1.75 
(45.0) (28.6) 

*Add code number for leads. See lead code number table below. 
Lead Option Table 

Notes 05 withcIut lead wires 
1. Working volts and maximum RMS cur~ent must not occur 15 3" wi,[e, top only - in line with flat., 

simuitaneously. 25 3" wi re, top and bottom - in line 
2. Peak test voltage rating may be used for pulsed voltage with 1lat 

applications. Peak pulsed curent will be limited by the duty 35 1-1 /21" strap, top only - in line with 
cycle that will produce an average current that does not flat 
exce,.;d tine maximum RMS current. 65 3" wi e, top ont, opposite flat 

3. Mountino1 Dimension: 1/4" diameter "O" hole. Hardware: 1/4-32 75 3" wi e, top an bottom - opposite 
hex nut ~and internal tooth lockwashGr. Mounting flange is at the flat 
bottom of the capacitor. 85 1-1 /~ " strap, top only - opposite 

flat 

Pol• Ion Com n .ff pa y, 35 River Street, New Rochelle, NY 10801 • Tel: 914) 636-7222 • FAX: 914-633-3664 
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(continued from page 26) 

The only significant degradation we encountered was in the 
efficiency with which the decoupler field was coupled to the 
sample {yB2/2n was reduced by about 40% for the same output 
power). This was perhaps not surprising but an adequate effective 
decoupling field could still be obtained and this phenomenon 
was not further investigated. 

We were thus able to obtain quite satisfactory spectra for other 
projects, which required this probe, without removing the gradient 
coils. 

Yours sincerely, 

ild,M. /)Lit le!. k:,.bL 
Dr W.A. Bubb W.S. Price Prof P.W. Kuchel 

:AD 

In-vivo NMR Spectroscopy 
The Department of Radiology of the University of 
Iowa invites applications for a position in NMR 
sp~ctroscopy. The University Hospitals is ob-
taining al.ST whole body MR system with spectro­
scopic capabilities and will be initiating research 
aimed towards eventual clinical application of in­
vivo MR spectroscopy. MR imaging is currently 
performed on a O.ST system. The successful candidate 
will develop an active research program and collab­
orate with other investigators. A Ph.D. in Chemistry, 
Biochemistry or related field is required. 
Experience with in-vivo NMR is preferred .. 

Contact: E.A. Franken, Jr., M.D., 
Chairman, Department of Radiology, University of Iowa, 
Iowa City, Iowa 52242. The University of Iowa is an 
Affirmative Action/Equal Opportunity Employer. 
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w Eidgenossische 1;:Jrip Tf!ct,nische Hochschu/e . 

Zunch 

lnstitut filr Molekularbiologie und Biophysik 

Prof. Dr. K. Wilthrich 

HPM-Gebiiude 

D~•rchwahl-Nr.: 
Telefonzentrale: 
Telex: 

Portadt'9SISII: 

01/37724 73 
01/3774411 
823 474 ehpz ch 

/n:,titut.fiir Molekularbiologit1 
und Biophysik 
ETH-Hiinggerberg 
Cfl-8093 Zurich 

Ecole po/ytechnique federale de Zurich 
Politecnico federale , izzero di Zurigo 
Swiss Federal lnstitui'e of Technology Zurich 

Prof. Bernard Shap ro 
Dept. of Chemistry 
Texas A & M Univert ty 

College Station, Tf 778 

USA b 
Zurich, July 14, 187/hu 

1085 

(Received 22 July :987) 

Title: SPHINX and LINSHA for the Simulation of 2D NMR spectrk _____________________________ ! 

Dear Barry, . . r 
Recently we wrote the p~ogram SPHIN~ (liimulation of fulse secfuences 

in High resolution l!,mr e!J>eriments) to compute 2D NMR experi1rents 

in which the correlation peaks manifest weak or strong homom~clear or 

he teronuclear scalar coupling [ 1] . To enable a quantiati ve c,hmparison 

with the experiments the line widths, acquisition times t 1 I and ,m,;1x 
t 2. , filter functions, and the digital resolution are intt-oduced in 

.,max I 
a second program LINSHA

1
(LIN~ SHApe simulation program) [l], which can 

be used to represent the spectra, e.g., as contour plots . Using these 

pr ograms we computed an "atlas" of cross peak fine structurbs for spin 

systems in 2D 1H NMR spectra of polypeptides and polydeoxynubleotides • 

[ 2]. 

Hfire we demonstrate the use of the programs SPHINX and LINSH!\ to represent 

a threonyl spin system in COSY,2QF- COSY, and RELAYED-COSY spbctra (Fig.l). 

Note the weak, virtual peaks between yCH
3 

and CaH in COSY an/k 2QF-COSY, 
Ct f3 ~1ich are due to strong coupling between CH and CH. The programs are 

I 

a vailable upon request (free for University laboratories, at a modest 

pr ice for profit-oriented organisations; in all cases send e tape with 

your request) . 

Best regards, 

II. Widmer K. Wi.i 1 hrich 
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Fig. 1 Simulations of COSY (A), 2QF-COSY (B), and RELAYED-COSY 

(total mixing time SO ms) (C) spectra of Thr with the 

following parameters: JaS = 4.0 Hz, JSy = 6.3 Hz, 

ua· = 0 Hz, US= -25 Hz, uy = -1000 Hz, line width= 

2.5 Hz, t 1 = t 2 = 0.381 s; in both dimensions a ,max ,max 
sine bell shifted by n/6 was used and the digital resolution 

is 1.0 Hz/point. The frequency scale is the same forw 1 and 

w2 , and a, S, and y identify the chemical shifts of the 

corresponding protons. The contours are plotted at exponen­

tially increasing positive (solid lines) and negative 

(broken lines) levels. 

REFERENCES 

[1] Widmer, IL and Wiithrich, K. (1986) J.Magn.Reson. 70, 270-279. 

[2] \hdmer, II. and Wiithrich, K. (1987) J.Magn.Reson., in press. 
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(Sponsored by the Department of Science & Technology, Governmentc f IAdia) 

INDIAN INSTITUTE OF SCIENCE 
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i 

Ref. : 

Professor Bernard L. Shapiro 
Texas A&M University 
College Station 
TEXAS 77843-3255 

Dear Professor Shapiro, 

Professor C.L. Khetrapal 

Setting the Magic Angle 

Using NMR Spectra of 
Oriented Molecules 

I Date : June 29, 1987 

(Received 27 July 1987) 

It may be of interest to report : in this letter, a novel and convenien1 . methocl for setting 

the Magic Angle using NMR spectra of oriented molecules. 
· 13 1 13 The Use o,f the C NMR spectrum of chloroform (with natural abunda1 ce of C oriented 

in the nematic: phase of a solvent such as ZLI-1167 may be made for such a purpose). Typical 

spectra at various -angles are showri in Fig. 1. The spectra show doublE ts with separations 

equal to I J( 13cH)+2D(13CH) I where J( 13cH) and D( 13cH) are the indirct and the direct 
13

c-H couplings, respectiveiy~ The bottom-most trace (trace A in Fig. 1) i:; the usual decoupl­

ed spec~rum providing a singlet at the centre of the doublet. The figure ~lso shows ·that the 

doublet separa·don changes with the ~ngle G which the spinning axis make ~ with the magnetic 

field (traces. B to F). Such a variation of the doublet separation can be ilnterpreted _in terms 

of the dynamics of the nematic director when the sample is spun arounc an axis making an 

angle with the magnetic field. For spinning speeds above a critical value, the director aligns 

parallel or perpendicular to the spinning axis depending upon the sign of "the diamagnetic suscep­

tibility anisotropy of the liquid crystal and the angle G, all the anisotropi interactions being 

scaled by a factor t:,. =1/2(3 cos2 G - 11) or -1/2 t:,., respectively. The techniq ~e is quite different 

from the fast magic-angle spinning 'normally used in high-resolution NMif in solids since in 

this case the spinning is solely for the purpose of reorienting the director. This can be achieved 

at much lower spinning speeds than those required in solids. At the exact m gic angle, D(
13

cH) 

vanishes and hence the doublet separation corresponds to J( 13 CH) (210 I z in this case). In 

this case, J(lJ.CH) and D( 13CH) hav~ opposite signs. The experiment, the efore, involves the 

determinatioin of the doublet separation as a function of the angle G. 1 e separation equal 

to J{ 13cH) (210 Hz in this case) c~rresponds either to the exact magic a,
1
gle (trace C in the 

figure) or to the angle which corresponds to D{ 13cH)=-J( 13cH) {since the sign of the splitting 

is not known). The two possibilities 
1

can be conveniently distinguished sinJe a slight increase 

·or decrease in the angle decreases the splitting if the angle corresponds to the magic angle 

where as the splitting increases in one direction and decreases in the other for the situation 

D( 13CH)=-J( 13CH). 

Yours sincerely, 

.. . 
I 

Tolephone : 364411/343 ,Telegram : 'Science' Telex: 0845-83• 9 BG 
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FIG. I. 13C NMR spectra of chloroform oriented in the nematic phase ofZLl-1167 recorded on a Bruker 
MSL-300 spectrometer, as a function of the angle /J which the spinning axis makes with the magnetic field. 
Solute concentration, 10 wt%; temperature, l8°C; spinning rate, 1.2 kHz. The spectra were recorded at 

. 75.47 MHz using a double-bearing MASS probe. The angle increases by 2° between the consecutive traces 
in going from (B) to (F). · · 

Position Available 

NMR Instrumentation Scientist/Engineer. Doty Scientific, Inc. has an 
opening for a highly qualified person to fill a position involving 
interaction with scientific clients and the design and development, 

347-33 

from concept to finished product, of state-of-the-art instruments. The 
successful applicant will have completed studies in E&M, electronics, 
mechanics, thermodynamics, chemistry, quantum mechanics, material 
science, scientific instrumentation and NMR. In addition, he or she will 
have demonstrated a strong interest in hands-on design and development 
of interdisciplinary electronic instrumentation, and will be familiar 
with a wide range of manufacturing technologies. Starting salary 
range: 30-45K, full -benefit package. Please send resume, in confidence, 
to Dr. F. David Doty, Doty Scientific, Inc., 600 Clemson Road, Columbia, 
SC 29223. 
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llESTAlE I.J\JIVERSllYOF NEW JERSEY 

'. RUTGERS 
Depanment)of Chemistry • Wright and Rieman Laborato ies 

New Brunswick• 201/932-2618 • Postal Address: P.O. Box 939 •Piscataway• ew Jersey 08855-0939 

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

July 20, 1987 

(Received 29 ~uly 1987) 

RE: Transfer of Data from V aria Spectrometers 
Dear Barry: to VAX Computers I 

The Chemistry Department at Rutgers currently has three high field sp~trometers consisting of a 
Varian XL-400, a VXR-200, and are awaiting in~tallation of a VXR-500. " [e were not initially 
satisfied with the flexibility of Varian's 2D NMR processing software on th<r XL-400 and so we set up 
Dennis Hare's FrNMR program c;m our VAX computers. The first requiren1ent for off-line data 
processing is an efficient method for transferring data from the spectrometer~o other computers. We 
initially used a RS-232 linkage with Varian's serial communication software to transfer data This . 
procedure was excruciatingly slow, taking 15 hours to transfer a lK by lK i ata set. For the past year 
we have used Varian's Ethernet hardware and software to transfer data from lthe XL-400 to a micro 
VAX II computer. Varian's Ethernet package is very efficient with a 2K x l!K data set requiring only 8 
minutes to transfer. · , . _ · I 

The next step in processing the Varian data on the VAX is to convert i~ to FTNMR format We 
have a program,V ARCON, written by Dennis Hare that converts Varian da;13- to FrNMR format. (This 
program is part of the FrNMR package supplied by Dennis Hare through 1'. & R Resources, P.O. Box 
642, Ashburnham, MA 01430 or can be obtained by writing directly to me.) For this program to 
function properly the following procedure must be used. 

A) Data ~ust be acquired kth DP=Y. This creates a 32 bit word ins ead of a 16 bit word and 
makes it straightforward to convert it to VAX forinat. We always acquire d

1 

ta with DP= Y since we 
have a 15 bit digitizer on the spectrometer, and~ 16 bit word is obviously nc t sufficient to handle more 
than a few scans. : 

B) The data must be saved, with the SVCF command. This commanc "compresses" the data so 
parameters are only stored with the first FID in a multi-FID experiment such as a 2D NMR file. The 
only limitation of this command, compared to the normal SVF command, is llliat you cannot restart an 
experiment that has been stored with SVCF. 

I 

C) The Varian Ethernet software is then used to transfer the file and c eates a VAX file with 
1undefined format that cannot be read with a-FORTRAN program. In order to convert it FORTRAN 
readable form, we run a VMS command file that .consists essentially of a single merge command to 
convert the file to a defined format. _ A sample VMS command that accompli\shes this is: 

. $ merge/nocheck filename,dat filename,dat/format = rxed = 512 

This process is a bit of a nuisance since it doubles the time it takes to conve1t a file, but without the 
Varian source code I know of no easier way of creating a FORTRAN readal, le file. 

(contini ed on page 37) 
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L ~ g ci 'ru 
UV-Vis/NIA UV-Vis Data Systems Atomic Absorption 

Announcing Gemini: Never has any 
NMR spectrometer been this easy to 
learn and use 

GuidePath™-our new advanced-menu 
user interface makes Gemini the world's 
easiest-to-use spectrometer. And gives 
you expert results! 

Never has FT NMR been this reliable 

Gemini 's industry-standard design, the 
complete automation of all spectrometer 
functions, user-proven expert system 
software and extensive diagnostics all 
combine to produce the world's most 
reliable FT NMR results. 

Call now 

Get all the facts about Gemini-the new 
superconducting FT NMR from Varian. 
In the U.S., call 800-231-5772. In 
Canada, call 416-457-4130. In Europe, 
call Zug, Switzerland, at (042) 44-88-44; 
Darmstadt, Germany, at (06151) 7030. 
In Japan, call 3-204-1211. 

• 
□ aJ~ @ NMR LC GC 

INTELLIGENT SOLUTIONS FOR YOU varian 
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Holv to bring true comp1 ter power 
to y~our NMR research 

lntroduc ng: the new VXR 5000 Series 
computes which integrate Varian's NMR 
processir g and control software with 
computef ~workstations from one of the 
.world's !Eb.ding manufacturers-Sun 
Microsys ems.* 

Now, for he first time, you can add a 
broad raI ge of true computer capabilities 
to your K MR research. These features 
make the possible: 

• Indus· ry-standard computers 
and a1 vanced version of the UNIX* 
opera ing system-provide high 
reliabil y and peak performance 

• Advar ced windowing system­
fast ar d extremely easy to use 

• Flexit le data processing-from 
routine 1-D spectra to automatic 2-D 
analys s 

• lmagE processing-quickly processes 
large, ultidimensional images 

• MultiJ urpose and multiuser­
expantls laboratory capabilities and 
increa es productivity 

Call ~o.l for all the facts 
In the[Ur,ited States, call 800-231-5772. 
In Cara□a, call 416-457-4130. 
In Eurerle, call Zug, Switzerland, at 
(042) 44[ 88 44; Darmstadt, Germany, at 
(06151) i70 30. In Japan, call (3) 2041211. 

• Sun Micro,lstems is a trademark of Sun Microsystems, Inc. 
UNIX is a tr ' demark of AT&T Bell Laboratories. 

I 
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D) To use the standard VARCON program, you must transfer the whole Varian file, which 
actually consists of five separate files with the last one being all the FIDs. The V ARCON program 
skips the correct number of blocks so that it starts converting the data at the beginning of the first FID. 
The present version of VAR CON is not able to read the parameters in the Varian file and so the user 
must supply the correct NP (number of points in Varian nomenclature). This is rather inconvenient and 
if anyone has a simple FORTRAN routine for reading Varian parameters, I would like to hear about it. 

E) The data has now been converted and is ready to be read into D. Hare's wonderfully flexible 
FTNMR program. 

Once the data has been transfered to the VAX, the data is converted in a few minutes by running 
two simple programs. The VAR CON program could also be readily modified to convert data to 
different formats for use with other processing packages, but so far we are extremely pleased with 
Hare's FTNMR program. We have been using various versions of FTNMR for over four years and its 
intrinsic flexibility has allowed us to perform a whole variety of data manipulation procedures that 
would be impossible with any of the commercial NMR processing packages. 

I hope this will be of some help to anyone trying to process Varian data on an off-line computer. 

Sincerely yours, 

Arthur Pardi 
Assistant Professor 

Electronics Technician/Engineer (BS/MS Degree) 

We seek an Electronics Technician/Engineer with a BS, plus 2 yrs. exp., 

or an MS in Electronics, preferably with exp. in the field of NMR (Nuclear 

Magnetic Resonance) or MRI (Magnetic Resonance Imaging). The position 

requires trouble-shooting and improving NMR spectrometers, including high 

resolution and in vivo NMR systems. The position will include interaction 

with the users of the new NIH, NMR Center and involvement in the design 

and development of probes and coils for spectroscopy and imaging. Exp. with 

rf electronics, computer hardware and software preferred. Salary range 

depends on qualifications and experience. Position location is Bldg. 10, 

National Institutes of Health, Bethesda, MD. 

For further information contact: Dr. Jack S. Cohen, Clinical Pharmacology 

Branch, Division of Cancer Treatment, National Cancer Institute, National 

Institutes of Health, 9000 Rockvi_lle Pike, Bldg. 10, Rm. 6Nl05, Bethesda, MD 

20892. Telephone: (301) 496-3390. An Equal Opportunity Employer 
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TJB:RD/TGB12 

Professor Bernard L. Shapiro 
Texas Ai&· M University 
Department of Chemistry 
College Station 
TEXAS 77843-3255 

Dear Professor Shapiro, 

Normanby Road, Clayton, Vic. 
Locked Bag 33 
Clayton. Vic. 3168, Australia 
Telephone (03) 542 2777 Telex AA 3294 
Facsimile (03) 544 1128 

15th July 1987 
(Received 27 Jul 

Room Temperature 14I 
1987) 

In the course of a 35 , 37c1 and 2H NMR investigation [l] of the 
legitimacy of a pr1liously described phase transition in NH4C104 [2], we 
have observed the N spectrum at 296 K for the protonatEd and 
deuterated fonns. In both cases all the fe~tures of an 1 = 1 spectrum 
are clearly displayed, which enables both e qQ/h and n tc be obtained. 
We had intended to make T1 measurements but the time reqtired to obtain 
sufficient signal to noise prevented this. 

In case these results are of interest to your readers we display a 
representative spectrum below -along with a tabulation of the coupling 
constants and asymmetry parameters. 

T~~ spectrometer was a Bruker MSL 400 operating at a -rrequency, 
for N, of 28.908 MHz. We used a solid echo pulse sequi)nce with phase 
alternation. The samples 'were BDH AR grade. 

References 

Yours si ncerel; , 

T.J. Bastow 

G.W. West 

e2qQ/h (kHz) n 
NH4Cl04 53.3 0.13 
ND4Cl04 52.2 0.11 

[1] T.J. Bastow, R.J.C. Brown and S.L. Segel, J. Chem. Phys. - to be 
published 

[2] . T. Chakraborty, S.S. Khatri and A.L. Verma, J. Cherr. Phys., 84, 
I i7018 (1986) 

Please :credit this contribution to the subscription of J.D. Rae. 

Commonwealth Scientific and Industrial Research Organization, Australia 
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NMR SAMPLE TUBES 
Consistency: Dimensional · uniformity guaranteed by 

100% inspection. 
Precision: Diameter tolerances within .0005"; Camber as low as 

.00025" TIR; Wall variation within .001" TIR. 
Quality: A characteristic imparted by carefully controlled ~ 

manufacturing and inspection procedures by 
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. 

~,\1111,/;~ 

~-~ 
NEW ERA ENTERPRISES 
P. 0. BOX 425 • VINELAND, NJ. 08360 

. PHONE: 609-794-2005 



347-40 

Department of Chemistry 

LOUISIANA STATE UNIVERSITY 
BATON ROUGE · LOUISIANA · 70803-1804 

AND AGRICULTURAL AND MECHANICAL COLLEGE 

504/388-3361 

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

Dear Professor Shapiro: 

July 22, 1987 
(Received 27 July 1987) 

Inequivalent c-2H Sites Adjacent 
to _Carboxylic Acids 

We are using adiabatic demagnetization in the laboratory frame (ADLF) 
spectroscopy to obtain high resolution solid-state deuterium spectra ot· C- 2H 
bonds. Based on the work by Hiyama et al. (J. Am. Chem. Soe., 1987, 109, 
2525), we expected to observed inequivalent sites in C2H2 groups adjacent to 
carboxylic aci d groups. 

Substituted acetic acids crystallize about a center of symmetry. With 
substituents such as (4-chlorophenyl)-, the two C- 2H bonds on the carbon 
adjacent to the acid group are held at a known orientation; the essential 
results of a single crystal X-ray diffraction experiment are shown in Fig 1. 

Fig 2 shows the ADLF spectra taken at 77 K; there are two distinct C- 2H ~ 
sites. Based '· upon db initio molecular orbital calculations of acetic acid and -~ 
phenylacetic acid dimers, we assign the sites as: Hl(C2), e2qQ/h = 174.0(9) 
kHz, n = 0.034(16); H2(C2), e2qQ/h = 168.0(9) kHz, n = 0.024(17). Succinic 
a_cid also showed inequivalent C- 2H sites in a single crysta~ study done using _ 
distant ENDOR : spectroscopy (Boroske, · et al. J. Magn. Reson. · 1979, 35, 231). 
We are now· exploring the generallity of this phenomenon and are attempting to 
develop a Karplus-type relationship ·for the measurement of 2H-C-C-X torsion 
angles from solid-state deuterium NMR spectroscopy. 

! 
i 
l 

, I 

L!B/com 

Sincerely, 

Le_s Butler 
Assistant Professor of Inorganic Chemistry 
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Fig 1. Relative orientation of the carhoxyl acid group and the cn2 unit. 
Viewed along the CD2(C6H,)-C02JJ bond. 
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Fig 2. Deuterium ADLF sp~ctra of (4-chloropheny1)(2,22H2)acetic acid 
taken at 77 K with 0.5 kHz search frequency increments. ca) The 
calculated fine structure for a cn2 unit. Assignment of transitions based 
upon frequency shifts caused hy a smAl l applied magnetic field: (b) 0 
gauss, (c) 2.5 gauss, and (d) 5 gRus~. 
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Pharmaceuticals Division 

CIBA-GEIGY Corporation 
Summit, New Jersey 07901 

(Received 3 August 1987) 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843-3255 

13c NMR Study 

CIBA-GEIGY 

"Glucose Metabolism of Oxygenated Human Red Blood Cells" 

Dear Professor Shapiro: 

Glucose metabolism of human red blood cells was investigated using carbon-
13 nuclear magnetic resonance spectroscopy. Oxygenation of ABC with 13c1 
glucose as substrate, produced NMR resonances assigned to 13cs glucose, 
13c4 glucose, 13c3 glucose/ 13c3 glucose-6-phosphate, 13c3 lactate and 
13c3 3-phosphoglycerate/2,3-bisphosphoglycerate (Figure 1 ). These 
assignments were made on the basis of previously reported chemical shifts.1 
The data suggests that the reversal of glycolysis takes place in oxygenated 
blood. This is evident from the formation of 13c labeled C4/C6 glucose and C3 
glucose/C3 glucose-6-phosphate. For this scrambling to occur the 1 Sc-1 
glucose had to be metabolized to triosphosphates followed by a reversal 
through aldolase. The scrambling of the 13c label in glucose can ·occur since 
the existance of nonspecific phosphatases in ABC is known,2 making the 
hydrolysis of hexose phosphates to hexose possible. 

Presently, the 13c4 and 13c3 glucose assignments are tentative since there is 
no known biochemical pathway by which 13c1 label can scramble to the C3 or 
C4 position. But the fact remains that chemical shifts at 70.4 and 76 ppm 
appear, suggesting the presence of 13c4 and 13c3 glucose. None of the other 
three carbon metabolites in the glycolytic pathway were found to resonate at 
70.4 or 76 ppm. Further investigations are underway to unequivocally establish 
the identity of these resonances. 

These results show that the reversal of 3-phosphoglyceraldehyde to glucose is 
in competition with its catabolism to lactate. 

(continued on page 45) 
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limited-Time offer (TU 9177) to Readers of TAMU Newsletter 

(This offer expires Sept. 17, 1987) 

Our XR-55 tubes mo.ve like Big .Macs and Whoppers - more .than 1,000,000 are ·in u$eJ 

• XR-55 NMR Sample Tubes 
2s ·tubes 

• DC1400, Unisoi-d 
1o·x -10g 

• DC1083 Chloroform~d "100%" 
99.96%D, 50g 

• N RS-250 Surfactant 
5 x 1kg 

• DC1320 TMS, NMR Grade 
5 x 25ml 

-- • NG120 Long Tip Pipets 
7½ in. point, 100/bx 

. . -

List 

$ 60.00 

$140.00 . 

$ 75.00 

$ 64.50 

.$ 40.00 

$ 31.00 

You Pay 
Only 

$25.00 

$70.00 

$37.50 

$32.25 

$20.00 

$15.50 

Note: The above items are on sale through September 17, 1987, and reference must 
·- to offer No. TU 9177 • otherwise list price will be charged. 

What about Qualit 

NMR Sample Tubes? 
-... most likely you've noticed the name Norell spelled out more than 30 times in rece 
petitor's s91es flier/reporter. No! Their advertising agent is not on our payroll, a 
have suggested. 

We try not to speak ill of our competitors' products. The real test is what the cus 
have to s~y about the product. Turn the page and see for yourself! 

you-

tJSA! 

.Noren, Inc. 314 Arbor Ave., Landisville, NJ 08326 USA 
<>: <:»rder_, call toll-free 1-eoo;.222-003&; In_ NJ :call s,09;"697-0020 
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(continued from page 42) 
C-3 lactate 

C4 glucose 

C3 glucose/glucose 
6 phospha \ C3 3PG/2,3BPG 

I 
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· 34 min. 
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Figure 1. A 13c NMR time course from oxygenated human RBC metabolizing 
13c-1 glucose. Four spectra'were accumulated each consisting of 

1024 scans. The total acquisition time was 68 minutes~ 

Sincerely, 

Nina C. Gonnella, Ph.D. 

c;~q,~ 
Geetha Ghai, Ph.D. 

1. Canioni, P., Alger, J.R. and Shulman, R.G., Biochem. 22, 4974 (1983). 

2. Komada, T., Koyama, I., Haseggawa, M. and Sakagishi, Y., Rinsho Byori. 31, 
682 · 
(1983). 
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• ..-.z. rn -¥- * * 
NATIONAL TSING HUA UNIVERSITY 

HSINCHU, TAIWAN 300 

REPUBLIC OF CHINA 

OEPART~ENT OF CHEMIS,TRY 
CHEMISTRY BUILDING 

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

July 20, 1987 
(Received 29 July 1987) 

"Total Assignment of Carbon-13 NMR Spectrum of 10-Oxo-14 
. d h 1 [6 6 0 2,6 03,13 04,11 05,9] d (1)" 10 o ecacyc o . . . . . . tetra ecane 

Dear Professor Shapiro: 

This contribution is to reinstate our subscription to the 
TAMUNMR newsletter. 

The ketoiodide (1) have attracted many organic and theore­
tical chemists' interest for its cage geometry. Moreover, it 
might be used for a more efficient synthesis of dodecanhedrane. 

To complete analysis the · l3c spectrum of 1, the double 
quantum NMR proved to be the best method as showed in the Figure 
1. 

The double quantum NMR experiment was carried out in MSL-
200 instrument with 5 mm dual probe by the pulse sequence:90°-T-
1800-T-900-ACQ, as proposed by Turner. Twas set for 7 ms and 64 
FIDs were gen,erated. A 90° shifted sine-bell window function 
was applied o:n both dimensions before Fourier transformation. A 
total of 16 13c-13c connectivities were observed (the carbonyl 
group was not included), allowing complete assignment of C-13 
spectrum from this experiment along. 

Yours truly, 

{:kf 
Associate Professor of Chemistry 

\ 
'-.._./ 
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W@~w@g§~~~ @~ ~@@@l§ 
Department of Organic Chemistry 
Woodhouse Lane 
Leeds LS2 9JT 
U.K. 

, 22/07 /87 (Received 29 July 1987) 

'Resonance Assignments for a Fluxional Cyclopentadiene Derivative' 

Dear Professor Shapiro, 

A number of years ago, two of my colleagues 

at Leeds reported the temperature dependence of the 1H NMR spectrum 

of 1-formyl-1,2,3,4,5-pentamethylcyclopenta-1,3-diene, 1, in which 

the formyl group undergoes a rapid ( k ~ 90s-1 at 298K), degenerate 

sigmatropic migration around the ring [1]. As was suggested in the 

original paper, and was pointed out by Sandstr6m in his book on 

1
dynamic NMR [2], the details of the mechanism of this process 

l 

depend crucia1·1y on the assignments of the resonances in the 

original spectrum. These were initially arrived at by comparison 

with other pentamethylcyclopentadiene derivatives. This note 

describes the unambiguous assignment of the 1H and 13c spectra of 1 

-at low temperature, and hence confirms the mechanistic pathway. 

Me I CHO 

Me- Me 

'3 

Me · Me 

1 

The 1 H and 13 c spectra of 1 . in CD 2 c1 2 are e ·ssentially 

temperature independent below 243K. Figure B shows part of a 'long­

range' CH COSY experiment at 230K (optimised for JcH = 6Hz, a 

compromise value to show correlations for 2JcH and 3JcH but not for 

longer range couplings) which clearly shows two of the ring carbons 

correlating with two methyls e·ach and the third (at 132. lppm) 

correlating with all three. This, together with the straightforward 

assignment of the resonance of Cl at 70.lppm and a CH COSY spectrum 

optimised for one bond couplings~ allowed all of the resonances of 

1 to be assigned (see Table). 

Table of chemical shifts for 1. 

CHO Cl C2, C5 C3,C4 1-Me 2,5-Me 3,4-Me 

ac 196.2 70.1 132.1 141.9 9.7 10.0 11. 3 

dH 7.60 1.17 1. 73 1. 89 
(continued on page 51) 
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,0 The NMR evolution continues: 
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New visions through NMR microscopy. 

E 
L><.J 

"'The NMR microscope, at last. 
The new Bruker microscopy 
accessory provides the medi­
cal, biological and materials 
researcher with an exciting 
new NMR capability: very high 
resolution NMR imaging on 
small samples. An unprece­
dented variety of experiments 
are now possible using the 

NMR microscope. 

D T1 /T2 Imaging 
D Multi-Echo 

D Multi-Slice 
D Volume Selective 

Spectroscopy 
D Chemical Shift Imaging 
D Diffusion Imaging 
D Multi-Nuclear Imaging 

The Bruker NMR microscope 
accessory comes as a compre­
hensive package, requires virtu­
ally no modification of the 
standard spectrometer, and 
includes software and image 
processor. 

Designed to work on both 
Bruker wide-bore AM and MSL 
systems, this versatile new 
accessory redefines the limits 
of spatial resolution. 

The power of this technique is 
illustrated by the images shown 
above, which were obtained 
using an AM-400WB spectro­
meter with 9.4 Tesla operating 
field strength. 
Fig. A: Cross sectional image of 
a philodendron stem. Resolution 
19µ X 19µ X 300µ. 
Fig. B: Cross sectional image of 
a mouse brain tumor. Resolution 
100µ X 100µ X 500µ. 
Fig. C: A cross sectional image of 
a mouse eye, 3 mm in diameter. 
Resolution 20µ x 20µ x 250µ. 
Fig. D: Image of an ovum from 
laevis (frog egg). Resolution 
10µ X 10µ X 250µ. 
Fig. E: Diffusion of water through 
a piece of nylon. Resolution 
50µ X 50µ X 1000µ. 

Explore the potential of this 
technology. Ask your nearest 
Bruker representative for more 
details on the new microscope 
or other NMR products. 

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

NMR systems designed to solve problems. 
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Micro-l·ma~1ing 
Accessory 

image graphics 
display processor 

gradient 
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unit 

wave form 
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RF amplitude 
modulation 

New Proton* Micro-Imaging Accessory 
for AM and MSL Widebore Systems. 
The standard configuration includes: 
1. High resolution image graphics 

display processor and high resolu­
tion 8/W monitor 

2. Gradient amplifiers (x, y, and z) 
3. Gradient pre-emphasis unit and 

gradient wave form memories 

display monitor 

gradient 
amplifiers 

(x,y,z) 

Selective Excitation Unit 

linear-RF 
amplifier 

4. Selective Excitation Unit consisting of: 
a. RF wave form memory 
b. RF pulse amplitude modulator 
c. Linear RF amplifier 

5. Probehead with integral gradient 
assembly 

6. Imaging software 
•other nuclei available upon request 

µ-imaging probehead 

gradient 
coils 

\ variable temp. airry 
r 
I 

0 

7 
I 
I 
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main console 

For more information or a call from a 
representative, please contact: 
USA: 
BRUKER INSTRUMENTS, INC. 
Manning Park, Billerica, MA 01821 . (617) 667-9580 
Telex: 200254+947125, Fax: 617-667-3954 

W.-Germany: 
BRUKER ANALYTISCHE MESSTECHNIK GMBH 
Silberstreifen, D-7512 Rheinstetten 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 Fii.llanden 
Tel. (01) 825 48 55-59, Tx. 54 850 

Australia: 
BRUKER (Australia) Ply. Ltd. 
P.O. Box 21, Earlwood, New South Wales 2206 
Tel. 02-5589747, Tx. 70880 

high power 
RF AMP 

Spectrometer 

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

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

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

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

Italy: 
BRUKER SPECTROSPIN SRL 
Via Giovanni Pascoli, 70/3, 1-20133 Milano 
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: 
BRUKER SPECTROSPIN AB 
S~gvii.gen 12, S-18400 Akersberga, Sweden 
Tel. (07 64) 6 80 60, Tx. 15 725 
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(continued from page 48) 

The 1 H assignments were confirmed by recording the NOESY 

,7'\, spectrum of 1 at 203K (Fig. A), at which temperature the exchange 

process is extremely slow (k <0.003s-1 ) . These assignments are in 

agreement with those in Bushby and Jones' s original paper and 

confirm that the formyl sigmatropic shift is 1,5 and not 1,3. 

A 13c study of the dynamic behaviour of 1 and related compounds 

will be report~d elsewhere. 

A B 
,- 1.0 

I 

3,4 
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C 

)( 

1 .. J.o 1 1 11~ .• , , .. ~ .• I I .:. • n:, • 11'., • n'., ,,. 
tic 

Figures. Spectra of 1 in cn2c12 recorded on a Bruker AM400. 

A) 1H NOESY spectrum (tm 0.7s) at 203K. 

B) 'Long-range' CH COSY spectrum at 230K. 

C) Part of 13c-{ 1H} spectrum at 230K (peaks marked X are due to 

impurites). 

[1] R.J.Bushby and D.W . Jones, J.C.S.Chem.Comm.,1979,688. 

[2] J.Sandstrom, 'Dynamic NMR Spectroscopy', Academic Press 

(London),1982,169-171. 

Yours sincerely, 

Alistair G. Swanson. 
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UNIVERSITI: CLAUDIE BERNARD LYON I 

LABDRATOIRE DE RESONANCE MAGNETIQUE NUCLEAIRE 
BAtiment 721 

43. boulevard du 11 Novembre 1918 
69622 VILLEUl'lBANNE Cedex 

HI. 78 89 81 24 (secretariat poste 33.70 ou 32.10) Villeurbanne, July 17, 1987 
(Received 27 July 1987} 

Professor B.L. SHAPIRO 
Texas A & M University 
College Station TX 77843 (USA) 

Title: Linear Power Amplifier Setting up on the CXP 

Dear Professor Shapiro, 

Presently our NMR biomedical research system consists in a 
Bruker CXP spectrometer associated with an air core Oxford 
resistive magnet operating at .15 T. Since we are interested 
by imaging and any localized observation on medium scale 
sampl,es ( rats, rabbi ts, ••. ) , we built a 25 cm diameter 
gradi,ent housing. The gradients coils are monitored by the 
preamphasis unit through three Crown M-6OO power supplies. 

Very recently, we had the opportunity to get a LPI-1O linear 
power amplifier from ENI. Then people in our group are 
looking for the design of sophisticated r.f. pulses, such as 
sine modulated pulses, in spite of the low versatility of the 
Bruker system. First at all it was necessary to install the 
LPI-1O and we report here the first setting up we did for 
multipurpose use. Figure 1. This modification of our machine 
is too recent to have a good experience of the system; 
howevE~r we did not notice any trouble yet. 

Please, credit his letter to Professor Delmau as a renewal 
contribution. 

Yours truly 

A. BRIGUET H. LAHRECH P. PIMMEL 
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Figure 1 : Schematic for the LPI-10 installation. 
The multiplexer is made from a 4002 Circuit (two NOR 
gates, four inputs each) 

347-53 

NOTICE: Our XL-100(15) has passed on but we have accessories for sale which are 

in excellent working condition. They are: Probes-V--4415 w/preamps, spinner, 

match boxes and inserts; V-4415 w/preamps; V-4412 w/preamps, spinners, match 
13 boxes, and extra inserts; V-4418 C (18 mm) complete. We also have an extra 

set of inserts for any V-4415 probe. A micro probe kit (1.7 mm) is also available. 

Prices are negotiable. Write: K. D. Berlin, Department of Chemistry, Oklahoma 

State University, Stillwater, OKLAHOMA 74078 [(405) 624-5950]. 
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July 7, 1987 
(Received 13 July 1987) 

Observation of Homogeneous Broadening in the 
Dr. B. L. Shapiro Presence of Inhomogeneous Broadening 
TAMU Newsletter 
Texas A&M University 
Departrneint of Chemistry 
College Station, TX 77843-3255 

Dear Barry: 

Local motion can broaden the 13C MASS signals of solid 
polymers when it occurs at a rate comparable to the 
strength of the decoupling irradiation, expressed in 
frequency units, or the rate of magic-angle spinning. In 
amorphous materials such as solid polymers, the 
inhomogEmeous broadening resulting from the range of 
packing environments available to the polymer chain 
normally obscures any broadening resulting from local 
motion, however. 

Generat:Lon of "spike spectra" by Fourier transformation of 
the entire echo train in a Carr-Purcell experiment (a la 
Kurt Zilm) provides an easy way to make homogeneous 
broadening visible in the presence of substantial 
inhomog1:meous broadening. The method works well for 
non-spi:nning samples of polymers, in which the 
inhomog,eneous broadening results from the chemical shift 
anisotr,opy.* It is also useful for spinning samples, 
although the Carr-Purcell train must be synchronized with 
the spinning. The only other potential problem is that the 
spikes can be so narrow that the echo train persists for 
several hundred milliseconds. Some attention to heat 
buildup during such a long decoupling period is prudent. 

Vince Nicely of the Kodak plant in Tennessee and I have 
shown tha~ temperature-dependent spike widths can be 
observed in many polymers whose standard spectra are 
apparently temperature independent. Examples of the 
spectra. will be included in a manuscript to be submitted 
soon. 

*S. Swanson, S. Ganapathy, s. Kennedy, P. M. Henrichs, and 
R. G. Bryant, J. Mag. Reson., 69, 531 (1986). 

Very truly yours, 

P. Mark Henrichs 
Corporate Research Laboratories 

EASTMAN .. :COAK COMPANY .• 1669 LAKE AVE.• ROCHESTER, NEW YORK 14650 • 716 458-1000 



" GE Performance! 
1Jl, 134 API; and2D NMR in¼ hour-automatically! 

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

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

With the NMR industry's 
most advanced automation. 

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

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

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

the lock signal or obsetve FID. 
Autogain optimizes the re­

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

After data acquisition, Auto­
phase accurately phases I H and 
nc spectra. 

And finally; the analysis is com­
pleted with Autointegrate. 

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

And the most complete package 
of hardware accessories. 

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

Structural 
elucidation simplified. 

For many organic molecules, 
the four experiments presented 
above will be all you need to 
detemline or confirm molecular 
structure. For more complex 
applications, GE/NMR offers an 
extensive BC 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 facts on the GE/NMR 
QE-300. Better yet, arrange for a 
demonstration. Call the GE/NMR 
group at ( 415) 490-8310. Or 
write General Electric Company; 
NMR Instruments, 2 5 5 Fourier 
Avenue, Fremont, CA 94539. 

GENERAL. ELECTRIC 



dEDL:S GX-FT NIVIR Systems 
Subject: A~uto·_mation 
One of the more than 200 <and growing) automated routines available on the GX-Series; 
the data illustrates a Double Quantum Filter Phase Sensitive Cosy on the downfield sec­
tion of Linalool run on a GX-270/WB (89mm) MHz spectrometer. From the moment you 
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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 ox series 
FT-NMR spectrometer 

For further information call: 
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Serving Advanced Technology 

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




