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., If ·you've purchased an NMR spectrometer recently, you know that buying 
the right instrument for your research can create quite a dilemma. Isn't it 
nice to know that choosing the source of supplies for your NMR is so 
simple? · 

! IE~st'1o!!,o~ F~PN!~P~c!osJo~Ss r ~~ 
It's not hard to understand why we're the world's leading producer of 

Supplies and Accessories for NMR Spectroscopy. ___ .,_,,,,,,,ffI··-<--.-··:-'. .... • .• :.;-·. 

we're INNOVATIVE* we're CURRENT 

N EWI 
To get a 14% gain in field strength and sensitivity, you'd 
have to add at least $15,000 to the purchase price of an 
NMR Spectrometer. But a simple tool recently added to 
WILMAD's arsenal of NMR problem-solving-weapons can 
provide Just this kind of dramatic boost in performance at 
petty-cash prices. 

WILMAD's Ultra-thin-walled 5mm NMR Sample Tubes pro
vide the fine structure of the very best tubes that can be 
manufactured today as well as the strength to survive the 
test of the automatic sample changers now gaining popu
larity in the world's leading laboratories. These tubes have 
provided unparalleled results in demanding experiments at 
fields as high as 11. 75T. WILMAD provides these and 
Ultra-thin-walled 10mm NMR Tubes in lengths up to 9". 

Specifications 537-PPT 540-PPT 545-PPT 
I I 

0 .0 . 5.0mm 

1.0. 4.5mm 

Camber .001 11 .0005" .00025" 

• Concentricity .002 11 .001 11 .000511 

NEWI 
Charts for the latest generation of NMR Spectrometers are 
now provided by WILMAD including: 

Instrument WILMAD Chart Number 

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

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

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

GX Series WJC-14026 

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

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

NR-80 WCl-8634878 

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

WM and CXP Series WCB-WM-1' 

•concentricity T·.1.R. ' Like WCB-WH-90 but no calibrations. 

we're COMPREHENSIVE 
"Just about everything for NMR, except the spectrometer." 

Deuterated solvents-20 different chemicals in varying iso
topic purities. 

Shift Reagents-more than 20, some chiral for stereochem
ical stud ies. 

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

Sample Tubes-Widest range of sizes shipped from stock. 

Special Sample Cells and Tubes : 
-Pressure Valve NMR Tubes. 
-Screw-Cap NMR Tubes. 
-Spherical Micro Inserts. 
-Elongated Cylindrical Micro Inserts. 

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

pH Electrode-for 5mm NMR Sample Tubes. 

Quartz Sample Tubes-for EPR and NMR Studies. 

Custom-made NMR Glassware-Unusual construction needs 
routinely filled , flexible designs. 

Call or write about details. Ask to have your name placed on 
the WILMAD mailing list to be kept informed of the latest ad
vances in NMR. 

and coming soon ... "NMR by WILMAD" a new NMR Catalog No. 851 

WILMAD GLASS COMPANY, INC. 
Rt. 40 & Oak Road, Buena, New Jersey 08310, U.S.A. 

Phone: (609) 697-3000 • TWX 510-687-8911 
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FORTHCOMING NHR MEETINGS (Additional listings are solicited) 

British Radiofrequency Spectroscopy Group - April 9-11, 1986; Oxford University, Oxford OXl 3QR Engl and; see 
llewsletter No. 323, p. 23. 

27th ENC - April 13-17, 1986; Hilton Hotel, Baltimore, Maryland; see Newsletter No. 323, p. 31. 

-U.S.-Latin American Workshop on Recent Developments in Organic and Bioorganic NMR - July 7-11, 1986; Campinas, 
Ara21l; see Newsletter No. 323, p. 59. 

XII International Conference on Magnetic Resonance in Biological Systems - September 8-12, 1986; Todtmoos, West 
Germany; %e page 34 . 

1986 Eastern Analytical Symposium - October 6-10, 1986; Hilton Hotel, New York; see Newsletter No. 325, p. 27. 

Suggestions for other types of articles, news items, etc., to appear in the Newsl etter would be 
welcomed. Please make your wishes known. 

All Newsletter Correspondence 
Should be Addressed to: 

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

College Station, Texas 77843 U.S.A. 

DEADLINE DATES 

No. 329 (February) ---- 24 January 1986 

No. 330 (March) ------ 28 February 1986 



... , 3 27-2 

a ABBOTT 

Abbott Laboratories 
Abbott Park, Illinois 60064 

October 9, 1985 

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

Dear Professor Shapiro: 

·: .·,. 

NMR Lab Mitomat ion 

NMR laboratory automation is used at Abbott to increase the throughput 
and response time of the lab. The NMR lab has four superconducting NMR 
spectrometers, a Nicolet NT-360, a Gene t al Electric QE-300 with an auto
sampler, a GN-300 and a GN-500, and a VAX 11/780 computer. 

The VAX 11/780 is used for data processing and data archiving. The data 
are transferred from each of the spectr~meters via a VAX program written 
at Abbott which emulates the transfer p'rotocol of the spectrometers. 
Each spectrometer supports background t~ansfer of data through a serial 
RS-232 port at a transfer rate of 9.6 kbaud. Two programs are used on 
the VAX to process the data: 10 spectr~ ·are processed with NMRl (New 
Methods Research·, Syracuse NY) and 20 sp~ctra are processed with FTNMR 
(Dennis Hare, Seattle WA). The data af~: saved with a data management 
system called "ARCHIVER" (Strategic Information, Burlington MA). 

The VAX programs written at Abbott are in FORTRAN. The programs are 
controlled through VMS command procedures and queue managers. The 
system of programs and command procedures perform the following func
tions: 1) schedule the transfer of data . from each spectrometer, 2) 
transfer the data to the VAX, 3) convert the data from spectrometer 
format to application program format (NMRl or FTNMR), 4) enter the 
sample label and spectral parameters in ·the data base and 5) archive 
the raw data to magnetic tape. 

DATA TRANSFER. Each spectrometer is cori~ected with a direct line to 
the VAX. The direct lines are managed as separate queues, each with a 
job limit of one. This allows multiple : file transfer from a given 
spectrometer initiated by several users . with no conflict for access. 
The data are transferred from the spect~ometer to the VAX one file at 
a time, and stored on the VAX as a direct image of the data transfert~d. 
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DATA CONVERSION. Conversion of the data on the VAX to application 
proyram format is performed by a separate program. The data are 
stored as an image of the spectrometer data since any new programs 
will have to support raw spectrometer data conversion and therefore 
will also be able to reprocess any of the archived data. A separate 
file of parameters is also generated by the conversion program because 
FTNMR does not support any parameter reporting. 

DATA ARCHIVING. A data base is maintained that allows for the generation 
of an unique sample identification and file name for each spectrum. Each 
spectrum is entered into the data base automatically. The parameters 
stored with the spectrum (comment, date run, experiment, observed nucleus, 
spectrometer name, ett) are decoded and entered into the data base. The 
raw data are then archieved, including the unique sample identification 
generated above and the comment that was entered at the spectrometer 
console at the time the spectrum was acquired. 

The use of the VAX computer as a data processing computer has greatly 
increased the productivity of the NMR lab. The automatic tracking and 
archiving of the sample data has substantially reduced the clerical 
overhead of routine NMR. 

Sincerely yours, 

/ 1// f;/;;') 1/r,7/J/)/ ~~-'') _, llt t//t(; /L-·, V ,. .,,._ t., / r., 'ffJ,l -

Stephen Spanton, Ph.D. 
Abbott Laboratories 
Department 417, AP9 
Abbott Park, IL 60064 

SS:dmh 
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~ Carleton University 
- Ottawa; Canada K1 S 586 

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

October 22, 1985. 

Title: 1113c Signal Assignments · in Polycyclic Aromatic Ketones 
Vi a CCC2D Experiments" .. · 

For the past several years~ . we have been collaborating 
with Prof. R.H.Wightman of this'; department with a view to 
the complete analysis of the 13C spectra of his synthetic 
polycyclic aromatic systems.(1,2) Recently we have begun 
to examine tricyclic a.-tetralone·: (I) and benzosuberone II 
derivatives which are either linearly or angularly benz
annelated. 

0 

' ., .· g 
e+, 3 

/ . -, 
I 

1l.. 
Survey of the existing literature for the parent compounds 

I and II indicated no general agreement regarding the 13C resonance 
assignments despite the use of such exotic techniques such as 
CIDNP.(3) It turns out that the .CCC2D experiment works very 
well for these materials and th~· results for the aromatic region 
of benzosuberone are included here. 

References 

1. G. W. Buchanan and R.H. Wi ghtma·n. Can. J. Chem . .§.1 2357 (1973). 

2. G.W. Buchanan, R.H. Wightman and M.E. Isabelle. Org. Mag. Res. 
1.§._ 156 (1981). 

3. H.M. Maurer and J. Bargon. Org. Mag. Res. 13 430 (1980). 

Department of Chemistry D Steacie Building D (613) 231 -2760 

\ 
~ 
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These spectra were obtained on our Varian XL-200. In 
cases where the shift difference between connected carbons 
is less than ca. 200 Hz then the outer components of the 
connected doublets are ·not visible, since one is seeing 
effectively "AB" spectra. For the lowest field aromatic 
carbon , that arising from C-5a, there is an additional 
doublet, with JC ~ 40 Hz, which arises from lJCC to the 
aliphatic C-5 s,~e. In the case of C-9a there is an extra 
doublet, due to cou.pli11.9to the C=0, with lJCC ~ 50 Hz . 

./')~~-
G.W. Buchanan, 
Professor of Chemistry. 

327-5 
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~ 
E.L bu PONT DE NEMOURS & Co. (INC.). 

alOMEDICAL PRODUCTS DEPARTMENT 

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

October 9, 1985 

J 

MICRO-PROGRAM FOR J-MODULATED SPIN-ECHO - MODI FI CATION WITH oAtA.,SAVING 
FEATURE FOR LONG TERM RUNS 

... 
Dear Prof. Shapiro: 

The J-modulated Spin-echo experiment has become a very routine one ih 
C-i3 nmr spectroscopy; in the resulting spectrum, resonances due to 
quaternary and methylene carbons ,are phased in one direction and those 
due to methine and ~ethyl carbon~ are phased in the opposite direction 
and often one such experiment is .sufficient to assign all resonantes iii 
an organic compound. The main dr"a-wback in the above .. mentioned micro-
program provided by IBM or Brukef for their ASPECT owners was the absente 
of any data-savi'ng feature; in the [often common) event of power failures 
and other kinds of interruptibn~ fOf such runs set for overnight ot the .. 
week-end; all the data gathered are irretrievably lost. Since we routinely 
run such experiments for overnight and week-end, we modified the micro~ 
program by adding the data-saving "feature as follows: 

the number of scans for each lobp 
could be set suitably for being . 
written on to the disk at desired 
intervals. In addition to the 
requfretnents of PW=RD=O.O, OS should 
also be set to tero. Also, it i~ 
advisable tb delete any old TEMP fiie 
before starting the AU sequence$~ 
that one tan be sure that any TEMP 
file found on the disk subsequently 
is due to the experiment run last. 

We hope the owners of the ASPEC~ . 
systems will find the aoove modfff-. 
cation very useful. 

thanking you, 

ED .JMSE. L5tt : 

1 ZE 
·::, 
L. Dt BB 
:3 Pt PHt 
4 D2 DD 
5 P2 PH2 
6 D2 BB 
7 60=2 BB 
8 l,IR TEMP 
9 LOT□ 2~ TIMES 50 
10 DD 
11 EXIT 
PHt=AO A-0 A2 A2 A1 At A::3 Ft:::: 
PH2=AO Ft2 AO A2 At R:71 91 fB 

Sfocerely yours, v . - J- • . 
~/~ ~------ -

Francis R. Keane ·_ Pul iyur ir.-srinivasan 

NF.N PlfOOUCTS 
549 Albany Street, Bostor1, Massachusetts 021 ·1'l! Telephone u 17-482-9595 Telex 94-09% 

\ __ .-✓ 

\_.,. 



New Advanced Function Series FI'NMR from IBM Instruments 

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

it easier on ·the budget 

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

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

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

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

Integrated solutions for Science and Industry 

a 

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

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

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

--------- - - --- - -- - ---- - - ------ --___ , _ 
Instruments 
Inc. 



How to improve 
magnetic field measurement 

and control 

.... 
•·•· . ··• 

Hall effect field regulator 
ER 031M 

-
I 

Hall effect magnetometer 
ER 031Z 

-

You can gel a new standard of pe1formance by upgrading 
your field regulation and measurement equipment. The 
superiority of advanced design field regulators and mag
netometers from IBM Instruments can be seen clearly in the 
pe1fo1mance curves shown al the right. Regulator accuracy 
is 200mG from - SOC lo + 23kG. 

Microprocessors in each unil provide ease of operation 
and complete flexibility of application. Most units also can 
be programmed through RS 232 or IEEE 488 (IEC 625) 
interfaces. Other outstanding features include: 

ER 031M Hall effect regulator-Low noise, 0.lmG rms 
in lHz hand width. Excellent long-term stability, 2 ppm/ 
degree. 

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

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

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

Integrated solutions for Science and Industry 

Hall e.Dect field regulator 
and magnetometer BH 15 

--

NMR magnetometer 
ER 035M 

. ... 
•··· •·•· 

■- • 
II 

II 

K Gauss 5 10 

Field tolerance tor 
conventional Hall 
ettect regulators : . 

15 

< 1 Gauss-Field 
tolerance for IBM 
Instruments Hall 
ettect regulators. 

t 

20 25 

Let us tell you more 
To gel more infmmalion on these IBM lnslrnmenls 

products, just send the allached reply card or call 
800-243-7054. In Connecticut, 800-952-1073. Or 
write IBM Instrnments, Inc., Orchard Park, PO Box 
3:32, Danbury, CT 06810. Outside the U.S.A. get in 
Louch with your nearest Bruker-Spectrospin sales 
represenlati ve. 

--------- - - --- - -- _ , ---- - - ------ ----- ·-
Instruments 
Inc. 

\......-1 
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FACHBEREICH 8 
Chemie - Biologie 
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Prof. Dr. H. Glin thcr 

Univc rs,liil -(;csamthochsdwle - Sicgcn · Poslli,ch 10 12 40 · D-5900 Si cgcn 

Sicgen, November 19, 1985 
Prof.Dr.B.L.Shapiro 
Texas A&M University 
Department of Chemistry 

Tel. 02 71/7 40- 4390/4400 

College Station, Texus 77843-3255 

U.S.A. 

Beat the Deudline: Be.focussed INEPT w.ith Selective 
1 H-Decoupl ing 

Dear Barry, 

during our 15 N work on protonation and metal interactions of 
nitrogen heterocycles, selective 1 H-decoupling in combination 
with refocussed INEPT has proved to be a valuable tool for solving 
assignment problems. To our knowledge, v. Philipsborn and coworkers 
were the first who used this approachC 1 ), which was recently also 
applied to 29 Si-NMR< 2 >. As an example we cite results for 
the two azu-naphtholenes ::t and 2 where o differentiation of the 
pyrazine .nitrogen resonances was achieved. H«j l 2 

. 1 

While 13 C, 1 H- as well as 15 N, 1 H-shift correlations 
established the connectivities, selective 1 H-decoupling provided 
the necessary independent information for the absolute assignment. 
Irridiation of 7--H in l, which is clearly recognized as the 
M-part of the 1 H-AMX-system, yields a triplet splitting (1.3 Hz) 
for the signal at 44.1 ppm (highfield from ext. CD3 15 N03). 
Only N-1 can have two 3 J interactions of this magnitude. An 
analogous experiment was done for 2 with 7-H which i's here 
identified through its large 2 J coupling to N-6; The final 
assignments are as follows: l (N-l,N-4,N-5) 44.1, 50.1, 63.2 
ppm; 2 (N-l,N-4;N-6) 53.8, 52.8, 58.4 ppm. For l 
the data agree with results of Stefaniak et al.< 3 >, which were 
based on shift calculations. 

Best regards, 

K. Finneiser 

(I) W. Stadeli, P. Bigler and W. v. Philipsborn, Org . Hagn. Resor1. 16, 170 (1981). 
(2) J . Schraml, J. tlagn . Reson. 59, 515 (1984) . 

H. Gunther 

(3) L. Stefaniak, J . 0. Roberts, N. Witanowski, and G. A. Webb, Ory. Hagn. Reson . 22, 201 (1984). 

Univcrsitiit-Gcsamthochschule-Siegen, Adolf-Reichwein-Stral3e, Postfach IO 1240, D-5900 Siegen, Tel. 02 71/740-1, Telex 872337 
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. Delhi Road , Norlh Rydc, NSW, Ausl ra lin 

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

A OiVision of the Institute of Ener!)y and Earth RHsomccs 

·· PO Box 136, Norlh Ryde, NSW, Au slralin 2113 

Telophone (02) 8.87 8666 

Telox AA25817 

23rd October 1985 

Mobile components in flash pyrolyiHs coal tar 

Dear Barry, 

We routinely measure the aromatici'ty (fraction of aromatic carbon) of coals 
and their liquefaction products ( cha'rs, residues, tars). by carbon-13. NMR. 
Normally the tars are examined by solution NMR, but occasionally because some are 

.only sparingly soluble in deuterochloroform, the aromaticity is measured by solid 
state carbon-13 NMR. For many tars, thi.si-' does not raise any additional problems 
and we have shown that aromaticities measured in solution and in the solid state 
are in agreement. However recently w4ile examining a suite of flash pyrolysis 
tars, one of them had a component which had an extremely long TcH· The chemical· 
shift of this component (30ppm) indicates that it comprises CH 2 groups in long 
alkyl chains (Figure 1 ). Since the Tc H _of this component is clearly longer than 
the T 1 P for the rest of the tar, a quantitative measurement of the aromaticity 
can not be obtained using cross polarisation NMR. Accordingly we have measured 
the aromaticity of this material using a simple Bloch decay method coupled with 
high power protein decoupling and fol.ind a much lower aromaticity than that 
obtained by CP NMR (Figure 2). The higher aromaticity found in the CP experiments 
results fro~ the inability to detect the highly mobile aliphatic material 
incorporated within the tar matrix. 

. Sincere~.1/ ,. 

/-7/rl./~ 
A.M. Vassallo and M.A. Wilson 

Commonwealth Scienti fic and Industrial .Resear~h Organization, Ausiralia 
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< EFFECT OF CONTACT TIME ON SPECTRUM- OF ACLANO TAR 

1, BLOCH DECAY SPECTRUM OF ACLANO TAR 
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Avclclnin1:cn fiir c,r~anisk kcmi Di:paruncrit of Oq;.u1ic Cht·~111,t1 y 

Tof~lon 

O?0 - 16 ~ 00 

Postal address 
S-901 87 UMEA 
Sweden 

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

fnl,,p~ t. rio 

'6 · 90 • 16 ~ ~ C'O 

Oct 29, 1985 

Lower than expected C-13 che~ical shift/charge factors 

Dear Barry, 

The relation between NMR ch~mical shifts and electron 
densities is still attracting a lot of attention. In 
delocalized anions, where iori-pairing and aggregation 
could have pfofound influerice on the charge distri
bution, organic chemists seem to prefer experimental 
estimates of the charge densi~y pattern. Our recent C-13 
NMR studies of a variety of conjugated polycyclic carba
nions showed in many cases s~nsivity factors lo charge 
that were significantly lower than the commonly quoted 
160 ppm/e. Especially low valties were obtained for 
strongly paratropic dianions . . In general, a very nice 
correlation was obtained by plotting the ring current 
contribution to the H-1 chemical shifts CX > vs. K. The 
data could be explained by a.: model which !:fes~ibei the 
C-13 shifts from a charge t~~~ and an anisotropy term. 
The relation between X and · K is explained from E 
which influences both c-¥3 chemfcal shifts and x

8
. 

MK= 20 
~~.C 

If this proposal is true t~en oxidation to paratropic 
dications should give K >16~ ; ppm/e. As shown below this 
prediction seems to beccorrect. This observation also 
excludes the possibility that anion-alkali metal charge 
transfer is responsible to ·(he low K values obtained 

. . . C 
for paratrop1c d1an1ons. 

Post giro account 
t 5613 - J 
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Best regards 

Ulf Edlund 

Precisi·on 
NM R 

SAM PLE 
TUBES 

Compare our Quality and 
Prices with the others. 

You'll choose New Era for 
Utility a.nd Savings. 

Samples upon request. 
Call or write today. 

~ '''"' ,//~ 

~-~ ~ ~ 

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

PHONE: 609-794-2005 

= 221 0
2+ 

I 
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SMM. O. Q. NMR SAMPLE TUBES 

Cata log Comparable 
Number Wilmad Recommended Use 

Calalog 
Cap Color Numbers 

30·60 MHz: Student use and routine analysis. 
NE·STS A superior disposable lube. 

Red 
Nol compatible with vortex 1:1tugs and 
coaxial Inner cells. 

NE·L S 60MHz: Routine analysi s. quality conlrol 
505·PS Nol compalible with vortex plugs 

Yellow and coaxial inner cells. 

NE·MS 90·100 MHz: General research, FT applications. 
507·PP Compati ble with vortex plugs and 

Green coa:,dal inne r cell s. 

220·360 MHz: fe1~ri~; Hi~!~J~f!,i~, ultimate NE·HS 
526·PP · Compatible with vonex plugs and 

Blue coaxial inner cells. . 

1 OMM 0 . D. NMR SAMPLE TUBES 

Comparable 
Catalog Wilmad Recommended Use 
Number Catalog 

Numbers 

60MHz: Routine analysis, quality control 

NE·L10 513·1PP Compatible wilh vortex plugs. Nol 
recommended tor use with coaxial 
inner cells. 

90·100 MHz: General research, FT applications. 
NE·M10 513·5PP Compatible wilh vor1ex plugs and 

coaxial inner cells. 

100 MHz and up: Research, FT applications. 
NE·H1 0 513·7PP Compatible wllh vonex plugs and 

coaxial inner cells. 

Nole: Flat b01tom, ,re available 11 no 1ddillori,1 etisroe. Specify wtlen ordering . 

327-13 

Price 

Length 
each 

MM 
1·49 50·99 100-up 

178 S1.95 $1.90 S1 .85 

203 2.05 2.00 1.95 

178 2.40 2.30 2.20 

203 2.60 2.50 VIO 

178 3.85 3.75 3.65 

203 4.35 4.25 4.15 

178 6.65 6.55 6.45 

203 7.15 7 .05 6.95 

Price 

Length 
each 

MM 
1·24 25:49 50-up 

178 $7.50 $7.25 $6.75 

203 8.25 8.00 7.50 

178 12.25 11.75 11.00 

203 13.00 12.50 11.75 

178 14.25 13.75 13.00 

203 15.00 14.50 13.75 



327- ,14 

UNIVERSITY OF WARWICK 
COVENTRY CV4 7AL 

DEPARTMENT OF CHEMISTRY TELEX 31406 

I 
Professor BL Shapiro 
Department of Chemistry 
Texas A & M University 
College station 
Texas 77843 
USA 

Dear Professor Shapiro 

TELEPHONE COVENTRY [0203) 24011 

30 October 1.985 

ACOUSTIC RINGING REDOCTION 

Acoustic ringing often sets limits on the sensitivity of wide-line 
spectroscopy which are more severe than those imposed by the available 
signal-to-noise ratio. As Morris and Tooheyl. have pointed out, the main 
cause of such ringing lies in the acoustic vibrations induced by the 
radiofrequency pulse in any metal in the vicinity of the r.f. coil. They 
propose a useful pulse hardware modification to reduce ringing, with some 
concomitant loss of spectral range. 

It seems sensible to supplement such methods with a · direct modification of 
the most substantial source of the ringing. In many spectrometers such as \___,., 
our own Bruker WH400, this is the Al of which the can is made. Al is 
particularly prone to acoustic ringing. 

so far we have only investigated the simple expedient of replacing the ·. Al 
can with a plastic {polypropylene) copy. Because there is no conductive 
coating on the :i.nside of the can, we experience a few problems with r. f. 
tuning, particularly on the decoupler l.H .channel. These are, however, not 
important in most wide-line work, and we have found no loss of signal or 
increase in r.f, artefacts. 

(!sing the plastj_c can, we find that the acoustic . ringing is reduced by a 
factor of up to 60, with the bil~est advantage being found at higher 
frequencies. Thus Fig. 1 shows a o n. m. r, spectrum at 54. 2 MHz of an 
aqueous metal complex {in which the solute resonances are barely discernible 
at the baseline). The upper spectrum is with the plastic can, the lower 
with the standard metal one, and 60x more ringing. 



r'\ 

--
1000. 0 500 . 0 
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0 . 0 
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can 
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500 . 0 0.0 -500.0 -1000 
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Fig. 2 shows a smaller (x3) but useful gain with a 14N spectrum (28.9 MHz) 
of a nitrogenous coal tar. The broad peaks at ca.so and 3506 (ref. CH3No2 ) 
arise from aromatic and aliphatic N respectively. The aromatic peak is 
virtually lost in the lower spectrum ( metal can). The information gain is 
actually greater than :ic3, because the ringing also lasts less time in the 
upper (plastic can) spectrum. This ·increases the apparent mean linewidth of 
the ringing response, making it easier to tell apart from the true spectrum. 
A similar gain is apparent in 95Mo (26.1 MHz) spectra. Although the 
intensity of the ringing is not reduced in this case, its mean linewidth 
increases from 8 to 23 kHz. 

Further improvements could no doubt be gained by a thorough attention to 
probe materials . and screening. However, even the present results 
demonstrate an inexpensive way of improving spectrometer performance. 

Yours sincerely 

Oliver w Howarth Eirian H curzon 

1 GA Morris and M J Toohey, J. Magn. Res., 63, 629, (1985) 
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· Department of Chemistry 

Professor Bernard L. Shapiro 
Departmen-i of Chemistry 
Texas A a1 d M University 
Co 11 ege S•i! at ion, TX 77843 

November 18, 1985 

Subject: Progress in Magic-Angle Sp'.i nning 

cfu 
(303)491-6480 

Colorado State University 
Fort Collins, Colorado 
80523 

Dear BarrT '' · 

As m ny of your readers may know, our lab and the adjacent NSF-funded 
Regional I MR Center have employed a iVari ety of magic-angle spinning systems 
over the past eight years. During the past several months we have had 
consideral le success by modifying MAS systems developed elsewhere for use 
in specif c applications here. 

StevL Dec, a post-doc in our group, has found a scaled-down version of 
what we t all the 11 Wind-mill 11 spfnner (R.A. Wind, F.E. Anthonio, M.J •. 
D u i j v e st · j n , J • . S m i d t , . J • Tr ci m m e l a .n d :b M • C • De v et t e , ~ M a. g n. R e s o n • , 5 2 , . 
424 (1983: ) to be especiaJly useful 1n Al work. These spinners are made 
of Torlor, have outer diameters of 6 mm, . sample volumes of about 0.070 
ml and sp n !OUtin~ at about 11.0~11.5 kHz. 

We have also become intrigued :·~ith Ian Gay's spinner design (I.D. Gay, 
•~ Magn. lReson., 58, 413 (1984)) for sealed glass samples, which are 
es~eci all. y attrac~ ive for studies of sur.face s_yst~ms. Gr~duate student Bob 
Zeigler 11as duplicated Ian Gay's published design, which employs 5-

1
"3m 

(o.d.) gl a iS tubes, and has found it to be useful for natural abundance c 
samples ih which S/N is not a major problem. For surface systems in which 
there are i serious S/N difficulties he has found that scaling up the design 
to 8 mm (1~.d.) is highly useful; the:.se sealed-up spinners readily spin up 
to about B kHz. Bob and Chuck Bronriimann (Research Ass~ciate i~ the NMR 
Center) hi(ve found that the 5-mm design is well-suited to H experiments by 
the CRAM lt~s (combined rotation and· multiple pulse spectroscopy) approach; 
the 5-mm Ian Gay spinner, with its··11 external 11 position of the rf coil, is 
quite ada table to the H1 requirements of this technique. 

We have also had success with 'the remarkably stable triple-bearing 
Chemagne~ics spinner in our ~ngle-flipping 20 experiment (A. Bax, N.M. 
Szeveren.•h and G.E. Maciel,~~Reson., 55,494 (1983)). This spinner, 
which we jtypical ly operate at about 3 kHz, has been used without trouble 
by graduate student Maziar Sardashti for most of the time during more than 
a year ir a mode that requires jerking the spinning axis from 90° or 0° to 
the magic angle in about 300 ms, and repeating this brutal procedure every 

· second 01 so. 

Experiments with these and other spinner designs continue. 



Announcing the Varian VXR Series 
the ultimate in research NM R 

I I I 

Now "second-besr isn't even close. 

-1 Unparalleled experimental I flexibility for virtually all 
NMR techniques, including 
imaging spectroscopy, CPI MAS 
and wideline solids, and high 
performance liquids. 

2 Patented zero-suscepti
bility probes that offer the 

highest guaranteed sensitivity 
on a wide range of nuclei, 
including the industry's only 
broadband switchable probe. 

3 Advanced RF architecture 
that sets a new standard 

in precision and stability for the 
most demanding experiments, 
including water suppression 
and multiple quantum 
spectroscopy 

4 A new modular design provides 
the flexibility to customize your 

instrument to meet your current and 
future needs. 

5 A data system and software 
that even the competition 

recognizes as the best in the industry 

6 Multiple operating modes
from fully automated to 

complete manual control of all 
spectrometer functions. 

7 Operating frequencies to 500 MHz 
including both narrow and 

wide bore magnets, and horizontal 
bore magnets up to 33 cm. 

Varian-the first name in NMR 
for applications from materials science 
to biotechnology. 

ANOTHER 

varian'fl@DD5®@@u 
VARIAN NO. VIG-4237 /702 INSTRUMENT 

Varian's continuing 
commitment to 
excellence and to your 
success extends beyond 
delivering the best 
instrument. We support 
you with the world's 
largest staff of NM R 
applications and service 
specialists. 
VXR systems 
are available now 
worldwide for 
demonstration and 
immediate delivery. 
For more information call 
(800) 231-5772 
In Canada, call 416-457-4130. 
In Europe, call Zug, Switzerland, 
at (042) 44-11-22; Darmstadt, 
Germany, at (06151) 7030. 
In Japan, call 3-204-1211. 

varian 
Varian Instrument Group, 
220 Humboldt Court, 
Sunnyvale, CA 94089 
• In Canada: 332 Guelph Street, 

Georgetown, Ontario L7G 4B5 
• In Europe: Steinhauserstrasse, 

CH-6300 Zug, Switzerland 



Only \/;3.rian NMR can do this
with a single MAGICAL: word! 

50 

ETHYLENE-HE ENE COPOLYMER 
• TRIAD Al AL YS I S ------------------- ------------------------- --

EHE CONTENT- 3 . 24 +/- O. 05 YOLE 7. 
EHH CONTENT- o. 09 +I - 0 . 13 MOLE 7. 
HHH CONTENT- 0 . JS +/- 0 . 18 MOLE 7. 
HEH CONTENT - 0 . JO +I- 0 . OJ MOLE 7. 
HEE CONTENT - 5 . 91 +/- o. 21 MOLE 7. 
EEE CONTENT• o, 11 +/- 0 . 13 MOLE 7. 

HEXENE CONTENT = J 69 +/- 0 . 08 MOLE 7. 
ETHYLENE CONTENT • 96 . .31 +/ - 0 . 08 MOLE 7. 

RUN NUMBER- J . 27 +/- 0 . 06 

AVERAGE ETHYLENE S£1 UENCE LENGTH= 29 . 5 +/ - 0. 5 
AVERAGE HEXENE SEOUi NCE LENGTH - 1. 1 +/- 0 . 04 
NUMBER-AVERAGE MOLE UL AR \\£IGHT = 1653 +/- 52 
MONOMER DISPERSITY- 88 . 7 +/- 3 . 4 

ANALYSIS TIME FOR F UR TRIALS= 269 MINUTES 
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~ 
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AUTOMATED QUANTITATIVE ANALYSIS __________ , __________________________________ _ 
MAGICAL combines ti 1e functions of instrument control 
and data analysis. Her,3, a polymer composition analysis 
was performed autom. 1tically, with the results plotted 
directly on the spectru1 n. 

To run the entire analy! :is, the user simply typed ETHHEX
(Filename,Ana/ysis Tim 3). Data were acquired under 
specified conditions, wth acquisition terminating either at 
the specified limit or be fore, if a certain signal-to-noise 
ratio was reached on tl~e main-chain carbon resonance. 
The data were then au 1omatically phased, baseline 
corrected, integrated, , ind the integrals of the relevant 
triad regions determirn ,d and stored in a file. These 
integrals were then manipulated by relevant equations 
and the spectrum and results plotted. The total experi
ment was repeated fm Ir times to obtain precision 
estimates. 

Using MAGICAL, the user can automate virtually any 
analysis. With MAGICAL combining instrument control 
and decision making in real time, each analysis is 
performed not just routinely and precisely, but in an 
optimized fashion, allowing maximum use of valuable 
spectrometer resources at all times. 

Write or call Varian today to learn how you can achieve 
these results. Write MAGICAL NMR, Varian Marcom, 
220 Humboldt Court, Sunnyvale, CA 94089 or call 
800-231-5772. 

varian 
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Subsidiary of Schering AG, West ·Germany 

Department of Medicinal Chemistry 

Dear Barry: 

327-19 

It was good to have seen you at the EAS last week. As you know, in 
the past few years the EAS has off~red an exciting NMR program, due · 
largely to the efforts of Gwen Chmurny. The EAS NMR Symposium is held in 

"- the F"al i th•reby offering a wel com& relief to those of us who are unab I e 
to get a complete annual dose of NMR at the ENC. 

The 1986 EAS will have another fine program in NMR and, with the 
departure of the FACSS meeting to other quarters, it wit I be the only 
Major Fall NMR meeting on the East Coast. The 1986 meeting wit I also have, 
for the first time, a poster session which I am co-chairing with Dr. 
Walter Boyko of Villanova University. We would like to extend an . 
invitation to your readers to submit papers for this poster session on ·any 
topic in NMR. We would also like to point out that this poster session 
will constitute the entire first day <Monday> of the NMR Symposium. 

One caution: ·the 1986 EAS wi 11 be al most six weeks ear I ier than the 
1985 meeting. Henc~, the deadline for submission of papers has be-en moved 

0 . up to February 15, 1986. The detai Is of al I this can be found in the 
eye-catcher below • . 

r\ 

NMR POSTER SESSION 

fC)Y" 1986 

SILVER JUBILEE CELEBRATION 

C)f th-e-

EASTERN ANALYTICAL SYMPOSIUM 

Oct ,ob-e-r 6, 1986 

For details, contact: 
: \ ~ ,L-,, G,1~.r~ 

Dr. Andy Evans Dr. Walter Boyko 
Villanova University 
Department of Chemistry 
Villanova PA 19085 
215/645-4871 

Berlex Laboratories 
110 E. Hanover Avenue 
Cedar Knol Is, NJ 07927 
201/540-8700 x302 

De-.a.c:i I i n e- fC)y-

or 

Re-ce-ipt C)f P.a.pe-r-s. 

Fe-brL.la.ry 1'9BE. 

11 o East Hanover Avenue, Cedar Knolls, New Jersey 07927 (20i J 540-8700 Telex 136354 
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C LIFORNIA INSTITUTE OF TECHNOLOGY 
DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING 

THE CHEMICAL LABORATORIES 

Mail Code 1E4-30 

Professor Be r nard L. Shapiro 
Department cf Chemistry . 
Texas A & M University 
College Station, TX 77843 

Dear Barry, 

November 6, 1985 

,,· 

Re: rsc CP-MAS studies of brominated 
polyacetylene analogs 

We wo u1 d like to initiate a subscription to the TAMU newsletter with 
_an account otf some preliminary 13C CP-MAS results on the chemistry of an 
insoluble po~ymer system obtained in cQ.11 aboration with Dr. Dan Sandman 
(GTE Laboratories, Waltham, MA). The bromination of the polyacetylene
like compou n~ OCH (poly-dicarbazole-hei~di-yne) is a topochemical solid-

.state reaction which occurs with preservation of the crystal structure, 
but which re ~ults in marked changes of.physico-chemical properties. At 
present the rature of this chemical prqcess is unknown since both reactant 
and product are completely insoluble. 

We hav l used 13C CP-MAS in order · to learn where bromine ends up in 
the structur b. Our 13C data were taken at 50.366 MHz on a home-built · 
solid state ~pectrometer using a high power double-tuned magic angle 
spinning probe from Doty Scientific. Standard cross-polarization methods 
including magnetization flipback and dipolar dephasing delays were used 
with spinni nb speeds of 3-5 kHz and decoupling power of 12-16 gauss. 
Figure 1 shows t he spectra at various stages of bromination~ . The peak 
assignments ~ere aided by running the respective spectra of carbazole, 
3,6-dibromocarbazole, 1,3,6,8-tetrabroniocarbazole and 3,3 1 ,6,6 1 -tetra
bromo dicarb~zole-hexa-2,4-diyne. In the spectra of these model compounds 
the brominat bd C-atoms could not be detected at all while the peaks of the 
adjacent C-atoms were very broad and unresolved. This is presumably due 
to the stro ng dipolar coupling to the ! 9 ' 81Br nuclei, which experience. 
strong elect r ic quadrupole interaction:$ (NQCC ca. 200 MHz). Under such · 
conditions the corresponding peaks in the MAS spectrum are expected to 

:consist of btoad powder patterns with complex shapes 1 • Even the linewidths 
of more remo re C-atoms are affected by this mechanism. 

Inspection of Figure 1 shows that the attack of bromine on the 
polymer stru bture results in a non-selective broadening of all peaks. 
Chemical shi rt changes suggest that the aromatic moiety is brominated 
at the C-3 position, but the triple bond and the double bond also appear 

PASADENA, CALIFORNIA 91125 

•.: = 



to be brominated to some degree at an uptake level of 3.8 Br/repeat unit. 
Higher bromine uptake levels do not result in further bromination of the 
carbazole moiety, but rather in an attack of the double and triple bonds 
of the polymer. Preliminary work on DCH exposed to nitric acid fumes 
indicates that this reaction is governed by similar principles. 

It is clear that the 13 C CP-MAS can provide new information about 
the chemical reactivity of this solid polymer, despite the broadening 
arising from the quadrupole bromine nuclei. · 

PRISTINE OCH 

-,-,-.....,...,,...,....,...,.......-r-r-,...,....,."'T"T'"-r-r-,......,...,.......-r-r-.-,- -,--r-,-.-r-T""T""T",....,... ...... 

160 ISO 1~0 130 120 110 JOO 90 PPM 

Figure 1. 13C CP-MAS spectra of brominated OCH 

Sincerely yours, 

~/~ VJ~ 1c/l~ 
James P. Yesinowski and Hellmut Eckert 
Southern California Regional NMR Facility 
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VICTORIAN COLLEGE OF PHARMACY LTD 
Incorporated in Victoria 

381 ROYAL PARADE PARKVILLE VICTORIA AUSTRALIA 3052 TELEPHONE 387 7222 

November 4 1985 

Professor : L Shapiro 
Department )of Chemistry 
Texas A+M l~ni versi ty 
COLLEGE ST,~TION 
TX 778 3 
U S A 

Dear Barry 

DEPT in Pnteins 

From the School of Pharmaceutical Chemistry 

We are usi"1rg NMR to examine interactions of thyroid hormones with one of 
their trarn3port proteins, thyroxine binding prealbumin (TBPA). Part of that 
study invo lves 13 C NMR analyses of the protein and the protein-hormone 

I 

complex. 'rBPA is a relatively large protein by NMR standards (54,000 
molecular 1~eight), and hence peak broadening and overlap present a problem 
for spectrJ 1 assignments. We have found, however, that the DEPT spectral \_____,, 
editing te1bnique1 • 2 is extremely valuable in simplifying protein spectra. 
The lower ~race in Figure 1 shows the (Waltz decoupled) 13 C spectrum of 
TBPA and t he upper three traces the DEPT subspectra. 

CH subspe c1 rum 

J ,.Ll-"l\."-1-,~ 
,,...,.,.. ...,.r'Y' I 

--.--- ;,-~-.--~.----.-~~~~.---,-~---
J 60 . J 11 . 0 H0.0 l'ZC.O 100 . 0 

rrN 

Figure 1 DEPT subspectra of TBPA 



(\ 

Many resonances, including serine CH2 's and valine CH' s which were 
previously buried unuer peaks of other multiplicity, become resolved. 

A number of other projects in our lab related to NMR in drug design also 
require- well resolved protein 13 C spectra and the DEPT technique has proven 
to be. generally applicable. Figure 2 shows subspectra for insulin where the 
spectral simplification is even more striking than for TBPA. 

1'JO . 0 160. 0 120. 0 

Figure 2 DEPT subspectra of insulin 

The three subspectra were generated from an overnight run on our Bruker 
AM300WB spectrometer. 

Please credit this contribution to Ian Rae's account. 

Best wishes, 

~/4/ 
David Craik Jon Hall 

References 

1. D.M. Doddrell, D.J. Pegg and M.R. Bendall, J. Magn. Reson., 48, 323 
(1982) 

2. D.M. Doddrell, D.J. Pegg and M.R. Bendall, J. Chem. Phys., 77, 2745 
(1982) 
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COLLEGE OF CHEMISTm 

Dr. B. L. Shc: 1 iro 
Department of ! Chemistry 
Texas A & ~ tniversity · 
College statibn, Texas 77843 

BERKELEY, CALIFORNIA 94720 

November 7, 1985 

~ QD. .Radiation _Damping 

Dear Barry: 

Shortly before the August issue arrived we experienced 
1 
problems due t _o radiation damping on our AM-500. Trying to shim 
the magnet w::.th the proton probe in place we coundn't get good-
1 ine shape Uf ing the usual CHCL3 resonance. The 1 ine width at 
half height would not go below about 0.8 Hz. The sealed sample 
also containi 1 TMS. 

Out of cruriosity we changed the observe window to the TMS 
signal and fc~und it to be only about 0.20 Hz! wide. we de-tuned 
the probe unt:il the FID of the CHCL 3 signal no longer improved. 
Without any ! further changes the homogeneity appeared much 

. improved. ·Tl~e CHCL 3 width at o.s5·% height decreased from about 
10 Hz to belc

1
w 6 Hz; spinning side bands decreased as well. 

Most su /rprising though was the decrease of the TMS line 
width to abo111t 0.15 Hz! After ejecting the sample we 1o·oked at 
the label a1 ~d realized that inst·ead of the usual 15% CHCL 3 it 
contain 50% t 'ICL3 and 2% TMS. .· . · 

On a high sensitivity probe (S/N on 0.1% EB >300:1) 
radiation dai~ing can be observed at concentration levels which 

• could be con 1 idcared "low". Spinning side bands may appear to be 
larger (they arEm't damped as much). 

we also looked at the potential Qroblem at lower fields. 
Thtee instr~ments are equipped with ~~ / 31P and 1 H switchabl-



. 
,_ 

probes. On the 180 we have a 10 mm probe, on the 200 and 300 
we use 5 mm probes. The standard samples we use contain 60% c6n6, 
1% TMP and 38% dioxane to cqeck s/n on both carbon and 
phosphorus. we found it to be "aiff icul t to shim on the dioxane 
FI°D at 300 MHz and on the 10 mm probe at 180 MLT. De-tuning the 
180 MHz probe resulted in instant improvement as well. To shim 
the magnet for 10 mm probes by observing protons on the 
decoupling coil . may ne.ed to be done at very low concentration if 
the results are to be meaningful. 

Sincerely yours., 

'72~,e . 
. Rudi Nunlist 
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Prof. Dr. GERHARD HAGELE 
lnstitut fur Anorganische Chemie 
und Strukturchemie I 

4000 Diisseldorf, den 2 5 • 1 D • 19 85 
Universitii.tsstr. 1 /26.42.U1 .32 
Telefon 0211 - 311-2288/2287 

der Universitiit Diisseldo Telex 8 587 348 uni d 

Data Tran i,m i ss ion from a Bruker AM-200 

I TO an IBM PC. 

ilear ~ro.fessor Shu?iro, 

indeed \J got some infon'.lation .. for the TAHU letter - thanks 
~ • 1- I . - A C l • " . , ' r:or c.ie :1rerninoer. ' i.ew weeKs .aao we. succeeaea in a verv 
easy way !of DATA TRANSMISSION f;om our Bruker AM200 - -
spectrom;~tcr to a commercial TBt-1-PC via serial interface. 

Since ,Je are interested in s::pectra ready made for publi-
cati~ns I - ~ike those normally plotte~_after succe~s~utl 
machine-:;essions - we founct a.· wav to direct data which 
primary 1~ere bound for the digi tai plotter onto an IDi,i-PC. 
The usua: l 11 C1\ 11 -command of Bruk_er I s DISNi'-1R - program switches 
the outrn lt-thannel for olotter-..;...information from the dictital 

L I - . -
olotter 1to the serial interface. Afterwards the data trans-
;nission clan be started by the .usual plot-commands (e.g. 
11 PX"). Sc the only things required - besides the PC - are 
an approrriate transmission cable and a (short) computer
program 1o make the PC receive and store the incoming data. 
Ne found out the transrnissionparameters required on the PC 
and condEnsed them to a BASIC~ program called HERMES. 
(These pirameters can be found ~together with our 
pin-connEction of the transmission cable at the appendices 
to this etter.) 

The data receive~ contain th~ original lineshape (accompan
ied by all other plotter-infor~ation; e.g. axis etc.) coded 
as Pen-mcvement commands for the digital plotter. Using the 
well docrmented Br~ker manual for our Watanabe WX4636 
plotter ~e wrote programs that act on the data received with 
several rurposes. We just fini~hed a program MIKEPLOT which 
yields irk-plots in various laJouts on a PC-connected 
Calcomp ~84 DINA4-plotter. A second program PCPREP to 
extract the lineshape-data in terms of frequency/intensity 
units is in progress. 
'rhis infc rmations should point out an easy way of data-trans
mission usefull to everyone wotking on an AM200 because NO 
SPECIAL N NIPULATIONS are reguiied on the spectrometer 
its elf. !: ince DISNMR supports 1:-,ULL TIMESHARING it is 
possible to transmit data besides all other actions of the 
AM200 spe lctrorneter (e.g. measuring in job 1, plotting in job 
2 and transmitting in job 3). 

The origi l al programs will be ~vailable on request from the 
authors. 

Your sincerly 

(M.Grzonka) (Prof. G.W.igele) 

-
-·. 
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Aonendix A: ~ransmission Par~meters for Self-Programmers 

transraission speed: 9600 baud 
~arity none 
data bits 3 
stofJ ;Jits 1 

code ASCII 

'l'he transmission is done in blocs of 64 bytes. Eve r y 'fi.'O 
bytes ~re logicaly corresponding to ONE plotter command or 
ONE integer digit. The chr$(128) character (hex=0B) in the 
first byte of these. groups nf two indicates a plotter 
command. 

Aopendix B : Pin Connection on the Transmission Cable 

(you may use a standard - cable for transmission between 
serial RS232 interfaces instead) 

PC ASPECT 

male f'ema le 

10 1 
14 0 0 14 

-2 2 
150 0 15 

3 3 
1so O 10 

4 4 
170 0 17 

5 5 
180 0 18 

6 
190 

7 
20 

8 
210 

90 0 !1 
220 0 22 

10 0 0 10 
,230 0 23 

110 0 11 
240 024 

1.20 0 12 
zro ozr 

130 0 13 

Mlnlmum Pln-Connectlon f'or the 
ASPECT 3000 / IBM-PC Llne 

,,,, 
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Appendix C: Sample Ink-Plots from MIKEPLOT 

a) Plot s imi lar to Bruker Layout 

••1•• 1111111 1111111111 1••·····••1••···•• 11 1•• 111 • 1 • 1 1••···•• 1 ••1• 1 ••···••1 1 • • 1 •• 1 ••1• 1111111 •1••• 1 •• 1 ••1 111111 •••1 1 • 11 • 1 •••1•••• 11 • 

32.0 31.0 30.0 2!1.0 29. 0 27 . 0 26.0 25.0 24.0' 23.0 22.0 21.0 
PPH 

bl Same Lineshape in our "PUBLICATION" - Format 

Parameter-L,ste 

DH1 

DATE 1s-1o~es 

SF 81,015 
SY 81.026 
01 -8646.000 
SI 16384 
TD 16384 
SW 2415.459 
HZ/PT .295 

PW 8. 0 
RD 0.0 
AO 3.391 
RG 100 
NS 68 
TE 297 

FW 3100 
02 3800;000 
DP 12H BB 

LB 1. 000 
Ge o;o 
ex 30.00 
CY 0.0 
F1 33.23BPPH 
F2 20.223PPH 
HZ/CH 35.147 . 
PPH/CH .434 
SR -10802. 41 

76.97 Hz 3p<\n 

163a. I 

_; 
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NMR imag_e·ination 

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

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

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

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

Bruker's Total System approach 
means that all BIOSPEC systems 
offer: 
□ Choice of magnet size and field, 
from 1.9T to 4. 7T 
□ Multinuclear observe capability 
(3'P, 19f, 13C, 23Na, or 'H) 
□ Fourier imaging 
□ A powerful and accessible pulse 
programmer 
□ Complete data system with array 
processor and operating software 
□ Complete spectroscopy 

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

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

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

BIOSPEC-your new research associate. 



:For Liquids, Solids ahd Imaging. 
AM Series Spectrometers: 
For simplicity, versatility and pro
ductivity in high resolution NMR, 

· Bruker offers a seri9s of auto
mated microproce~;sor-con
trolled spectrometers. Features 
include advanced pulse pro
grammer, automateid shim and 
lock system, autosampler, time 
sharing, bit-slice CPU, high 
speed array proce~;sor, 14'' color 
display and fast dedicated proc
essor, extensive software, and a 
choice of supercon magnet 
systems from 200 to 500 MHz. 
Performance characteristics 
include high sensitivity, excellent 
resolution and superior stability. 

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

NMR Imaging Systems: 
For in-vivo spectroscopy and 
NMR imaging, Bruker Medical 
Instruments offers a versatile 
console with a comprehensive • 
line of horizontal magnets-from 
fields of 1.5T to 4.7T and bore 
sizes from 300 mm to 1000 mm. 
The Biospec system offers multi
nuclear capability, FT imaging, 
flexible pulse programming and 
a powerful data handling facility. 
In addition, complete NMR 
imaging systems for industrial 
applications are also available. 
Write for details and 
applications. 

Bruker delivers. 

(X7 
BR KER 

L><-) . 
NMR Systems designed·to .solve problems. 

\ . 
'---' 



Professor B.L. Shapiro 
· Department of Chemistry 

Texas A and M University 
College of Science 
College Station 
Texas 77843 
U.S.A. 

. Peter St ilbs 
Institute of Physical Chemistry 
Uppsala University 
Box 532 
S-75121 Uppsala , Sweden 

Tel: ***46-18-183646 

Uppsala 13 November 1985 
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Re: Spectral densities of motion from spin relaxation at different magnetic 
fields. 

Dear Barry; 

Thank you for the reminder which arrived today; we actually started writing 
this letter yesterday •.. 

It is by now fair to · state that various relaxation rate measurements have 
become a standard tool in NMR. If we restrict ourselves to systems that show no 
static interactions in NMR-spectra, one problem in the interpretation of 
relaxation rates is that one seeks the correlation functions for molecular 
motion but that the relaxation experiment gives a linear combination o( the 
Fourier transform of the cbrrelation function at but a few frequencies. In the 
extreme-narrowing regime, one can at best obtain an effective correlation time 
for non-rigid molecules. The situation is brighter if there is a frequcincy 
dependence in the relaxation times and one can then test detailed motional 
models. 

A class of systems that has motions that are well "tuned" to NMR 
frequencies is isotropic aqueous surfactant systems, i.e. simple micellar and 
microemulsion systems. In general, they are systems of high concentration of 
simple molecules that can be isotopically labelled with e.g. deuterium quite 
easily. We show in figures 1a and 1b two examples of field-dependent 
spin-lattice and spin-spin relaxation rates for a micellar and microemulsion 
system that contain a specifically deuterated surfactant. The solid lines 
repr~~ent the fits of a particular motional model, the so-called ''two-steph · 
model to the experimental data. The data at the lower field strengths have 
been obtained by simply lowering the magnetic field of a Bruker CXP spectrometer 
that normally operates at 2.1 Tesla (13 MHz deuterium frequency). 
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Finally, we would like to point out that the spectral densities can be 
determined over a wide frequency interval without the need for any motional G 
model. This can b~ done for exampler if one can lower the field to a ~alue 
where T1 equals T , a2 in Figure 1a ~r by analysing the bandshape of 1 C nuclel 
wi.th direcUy bon~ed H2s (at essentially compl~te enrichment), as has been ! · 

suggested by the Volds. If one has the• relaxation rate value at say W , one 
simply measures the spin relaxation ~t twice that frequency (2~) which gives 
the spectral density at 41.J.), and then one measures at 4<.i) and so on. One · 
example of this procedure is shown in Figure 2 for the case of spherical 
micelles. 

Please credit this contribution to Peter Stilbs subscription. 

Yours Sincerely . 

C{(( Jc'!Jt(U({JvV\ ?d?c~~ j,ttf!v)ud:t~C&---
/Dlle Soderman/ /Peter Stilbs/ /Ulf Henriksson/ 

1. B. Halle and .H. Wennerstrom, J. Chem. Phys., 75 (1981) 1928 

2. · J; Martin, R.L. Vold and R.R. Vold 1 J. Magn. Resonance, 51 (1983) 164 

a b 
~ 

200 
60 

45 150 C 8 

-T .,, 
30 ~_100 

0:: 

15 50 

7 8 6 
· logv 6 7 

LOG(\/) 

Fig. 1. 2H R1 2nd Rz for a micella~ (30% dodecyltrimethylamm~nium chlorid~) 
system (a) .and H R for a microemulsion composed of H2□/ sodium • 
dodecylsulphate/ toluene/ octanol. The solid lines are the prediction of the 
"two-step" model. 

8 
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Fig. 2. The "model-free" spectral density for the micellar system in Figure 1a. 
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,JOB OPENING-INSTRUMEN:TATION SPECIAL I ST 

About half of the candidate's ti~e will be spent overseeing 
(with assistance from electronics shop personnel) the 
operatiori . and mainten~nce of 7 high-resolution supercon 
spectrometers and 1 solids spect~6cieter~ The remainder of 
the . time wil l be devoted to design and implementation of 
equipment for new NMR experiments · in solids and liquids. 
Interested persons should write or call P. Mark Henrichs, 
Research Laboratories, Eastman Kodak Company, Rochester, New 
York, 14650, · (716) 477-6229. 

XII International Confe.rence on Magnetic Resonance L 
in Biological Systems~ Todtmoos, West Germany, September 8-12, 
1986 . . 

The ~onference will be held in a small b~autiful 
villag~ in the Black Forest. A variety of plenary and special 
s·ubject lectu res, as well as lectutes chosen from poster 
submissions will be given on subjetts such as protein structtire 
and function~ .nucleic acid-protein interactions, biological· 
membranes, in vivo NMR, NMR imaging, ESR, and new techniques. 
Enquiries should be addressed to Professor Dr. H. Rilterjans, 
Institut filf Biophysikalische Che~ie, J.W. Goethe UniversitKt, 
UniversitKtsk l inikum, Haus 75A, Th~odor Stern Kai 7-15, 
D-6000 Frankfurt am Main 70, Germany. 
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Voltronics 
CORPORATION 

Non-Magnetic 
Precision Trimmer Capacitors 

FOR NMR SPECTROMETERS AND MR IMAGING EQUIPMENT 

Voltronics Corporation has produced non-magnetic trimmer 
capacitors for over 20 years. The increasing applications 
have impelled the company to mount an active, continuing 
engineering effort in this field. The capacitors listed in this 
catalog are the most popular. However, if you require 
something special, please call the factory or your local sales 
representative. Each of these parts was designed to meet a 
specific application. 

Non-magnetic Properties 
The severe requirement for non-magnetic properties is such 
that in a 14,000 Gauss field the capacitors must not distort 
the u~eable field by more than one part per 600 million . To 
achieve this, no materials or platings exhibiting measure
able magnetism, such as stainless steel or nickel, are used. 
Commercial brass is unacceptable. Typical magnetic 
susceptibility is 40 x 10-6 CGS units. Voltronics' strict 
traceability system and its testing for minute magnetism 
insure this essential parameter. 

Non-rotating Piston Trimmer Design 
The capacitors have Voltronics' unique non-rotating piston 
design which offers 100% tun ing linearity without reversals, 
high Q , long life, and low internal inductance. The internal 
bushing arms which prevent rotation also wipe on the 
moving piston to form a low resistance contact which can 
carry several amperes of RF current. No current flows along 
the tuning screw as in all other trimmer capacitor designs! 

The capacitors are internally O-ring sealed so that they can 
withstand immersion in flux and cleaning solvents without 
leaking . 

Dielectric 
There are four choices of dielectric material : annular band 
glass, embedded band glass, quartz, and sapphire. Annular 
band glass consists of a tube of glass with metallized bands 
on the outside. Embedded band glass is the same as 
annular band with a metallic electrode embedded inside to 
decrease the effective dielectric thickness and thus increase 
capacitance. This also lowers the voltage rating. Quartz has 
the best voltage rating and has the highest Q. Sapphire's 
high dielectric constant combined with a high Q and 
voltage rating make it the best overall dielectric, but also the 
most expensive. 

Voltage Ratings 
All ratings are in D.C. RF voltage ratings are dependent on 
many factors including frequency, continuous wave (CW) 
or pulse use, and the RF current. The usual RF failure mode 
in CW application is a thermal breakdown inside the 
dielectric. However, in pulse applications the heat often 
does not build up and parts can withstand higher current 
levels. Breakdowns tend to occur in the air gap without 
permanent damage. Care in rounding corners and the 
addition of corona rings can help. Most applications are 
different and we cannot duplicate them here in our testing. 
Note the comparative data in the box on page 2. 
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Non-Magnetic Precision Trimmer Capacitors 
Capacitance 

Type [pf] 0 DCWV 
From Below To Above 20 MHz 

V2105 0.4 3.5 2000 1250 
V2098 0.35 3.5 3000 3000 
NMQM6G 1.0 6.0 2000 1250 
V5172 0.8 8.0 2000 500 
V2102 0.8 10.8 2000 3000 
V2010 0.8 10.0 2000 3000 
V2002A 0.9 12.0 2000 6000 
V2002B 0.9 12.0 2000 6000 
V1631 0.7 18.0 550 750 
NMQM22G 1.0 22.0 2000 1250 
V2101 5.0 + 1.5 25.0 + 2.0 2000 3000 
V2066 0.8 38.0 500 1250 
NMTM38G 1.0 38.0 500 1250 
V2050 1.0 40.0 2000 2500 
NMTM120C 2.0 120.0 350 1000 

No Lead Option 
Any part shown with leads can be furnished without them by 
adding "NL" to the part number (ex. V2098NL). You can 
solder directly to the dielectric, but care is required because 
the glass or quartz can be cracked by severe mechan ical or 
thermal shock. 

( I 

GENERAL SPECIFICATIONS 
(where not specified with type numbers) 

Linearity 
±1 % with no capacitance reversals 

Insulation Resistance 
1 o• Megohms at 25° C to 125° C 

Turning Torque 
0.5 to 5 inch ounces 

Life 
Over 10,000 cycles 

Temperature Coefficient 
-100 to +500 ppm/° C 

Dielectric Withstanding Voltage 
Twice DC working voltage (listed with each part) 

Capacitance Tuning Range 
From below minimum to above maximum value listed for each part. 
Capacitance measured at 1 MHz on Boonton Electronics 75A-S9 bridge 
using Voltronics V1 265 guarded test j ig. 

Temperature Range 
.55• c to 12s· c 

Drawing Tolerances (where not specified) 
Decimal: XXX ± .016" 

xx ± .03" 

Dielectric Non-Rotating Figure "A" Dim. 
Piston 

Quartz Yes 1 0.63 
Quartz No 2 0.53 
Quartz Yes 3 0.63 
Sapph ire No 4 0.42 max 
Quartz Yes 5 1.218 max 
Quartz Yes 6 1.218 max 
Quartz Yes 7 1.50 max 
Quartz Yes 7 wilflexte,nded 

shihopt1on 1.50 max 
Glass No 8 1.02 
Quartz Yes 3 1.67 
Quartz Yes 5 1.50 max 
Glass Yes 9 1.67 
Glass Yes 3 1.67 
Saoohire Yes 10 1.30 
Glass Yes 11 1.76 

Extended Shaft Option 
An extended shaft is available with any Voltronics precision 
trimmer with a non-rotating piston because the tuning screw 
only rotates and does not move in and out. This is convenient 
when remotely tuning long probes. To specify an extended 
shaft unit, add "E" to the type number (ex. NMTM1 20CE) . 

.44 

.08 

1111 11 
v-'fl:r.Tl--L......-.h_l 

.120 

COMPARATIVE DATA 

VOLTRONICS NON-ROTATING TRIMMER CAPACITORS 

VS. A COMPETITIVE ROTATING STYLE 

The following data was compiled by an independent NMR research lab: 

Voltronics Competitive 
Non-rotating Rotating 

V2002A Style 

Peak RF Breakdown Voltage 
50 MHz 3.7 KV 2.5 KV 

200 MHz 3.2 KV 1.9 KV 

Q at 200 MHz over 450 substantiall y 
(max sensitivity less 

of system) 

Magnetism no measureable field unuseab le with in 
d istort ion w ith in one 7 cm of sample 

cm of sam ple 

Voltronics ~ 
CORPORATION ~=F WEST ST REET• P O BOX 476 • EAST HANOVER , NEW JERSEY 07936 • (201) 887-1 517 • TWX: 710-986-8253 
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PRICE LIST !The following prices are in effect until December 31. 1986) 
OUANTITY 

1-4 5-9 10-24 25-49 50-99 100-299 
$ 75 $ 66 $ 60 $ 54 $ 48 $ 43 

100 88 80 72 64 56 
81 71 65 59 52 46 
88 77 70 63 56 49 
48 44 40 36 32 28 

116 102 93 84 74 65 
116 102 93 84 74 65 
98 86 78 70 62 55 

225 198 180 162 144 126 
84 74 67 60 54 47 
73 64 58 52 46 41 

114 100 91 82 73 64 
101 89 81 73 65 57 
79 69 63 57 50 44 
56 49 45 41 36 32 

SURCHARGES (If applicable. Don't apply to those 
parts which include these features.) 

4 3 3 3 2 2 
No Charge 

Voltronics:: 
CORPORATION ~ 
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UNIVERSITE DE LAUSANNE 

INSTITUT DE CHIMIE ORGANIQUE 
Rue de la Barre 2 - 1005 Lausanne, Switzerland 

Telephone (021) 44 42 50 

Professor Bernhard L. Shapiro 

Department of Chemistry 

19 November 1985 

Texas A&M University 

College Station, Texas 77843 

INEPT in 170 NMR 

Dear . Professor Shapiro, 
170 NMR spectroscopy has undergone a dramatic development in recent years and 

may now be considered as a routine method 1l. There are, however, almost no expe

rimental methods available to perform an assignment of the spectra. Usually 

specific enrichment, chemical shift - structure relationships etc. are employed. 

To overcome this problem we have used the INEPT sequence to distinguish between 

protonated and non - protonated oxygens . With an average co~pling constant 1J( 
17 · -1 · · z) 

0, H) of 85Hz, the value of 0.0056 J for the interpulse delay, and the 
I 

addition of 0.01 M Cr(acac) 3 to shorten the proton T1 s we obtained good INEPT 

0 spectra of simple alcohols ( 17o in natural abundance) within a few minutes. 

· When trying to determine the coupling constant from the separation of the two 

INEPT lines it is to be realised that this distance is usually larger than the 

actual coupling constant. A fitting of the experimental spectrum with two lo

rentzian lines by a least squares procedure provided the desired results. Fig . 1 

shows a typical spectrum. To study further the influence of the linewidth on the 
~ apparent coupling constant Jin an INEPT spectrum we calculated some spectra. 

,-
Fig. 2 shows the .results and Fig. 3 the functional dependance of Jon the line-

,_ 
width A -.J.,,,i.. As a general rule one can say that only for J>Ai" J corresponds. to 

the true coupling constant J. 

Dr. Martin Schumacher 

P.S. Please credit this contribution to the account of Prof. A. Merbach 

1) J.P. Kinzinger in 11 NMR of Newly Accessible Nuclei", P. Lazlo, Ed., 

Academic Press, Ne~ York; Vol. 2, p. 75 (1983) 

2) D. T. Pegg et al., J. Magn. Reson. 44, 32 (1981) 
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Fig. 2 Calculated INEPT spectra 
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Texas A&M University NMR Newsletter - Book Reviews 

Book Re view Ed i tor - W. B. Smith, Texas· Christian University, Fort Worth, Texas • . 

"Sol id State Nuclear Magnetic. Resonance of Fossi I Fuels: 
An Experimerital Approach" 

b.y 
David E .•· Axe I son 

Multi science Pub I ications, Ltd., P.O. Box 1464, Station 8, 
Montrea I Quebec, Canada 'H38 3L2. 1985; 226 pages; 

$56.00 plus posf age and hand I ing. 

This .handy book would be better subtitled "Everything You 
Ever Wanted to Know about Quantitative NMR but Were Afraid 
to Ask." Quantifying high resolution solid state NMR data 
ori fossil fuels is perhaps the most difficult task facing 
today ' s NMR spectroscopist . Axelson uses the problems 
inherent to fossil fuel wbrk as effective examples for a 
concise but comprehensive treatment of a multitude of 
effects that could contribute· to errors in carbon 
counting. 

The book begins with a brief introduction to coal 
structure that reviews the complex nature of these 
materials and defines such te:qns as "rank," lipinites," 
and "macerals." There is a short chapter on the 
fundamentals of solid state NMR, followed by one on 
relaxation processes and the pulse sequences used to 
measure them. Next comes a chapter on quantitative 
analysis, in which results from fossil fuel studies are 
interwoven with those of model polymers. Further chapters 
deal with artifacts, line broadening mechanisms, and 
methods for resolution enhanc~ment. The final chapter 
provides a general survey of the CPMAS literature on 
fossil fuels. 

The index is complete and the .presentation is organized. 
The book could have benefited _·from a careful editing, 
perhaps catching the typo in the first sentence of the 
first paragraph of the Foreword, perhaps removing the 
overabundance of com..~as (count 'em - six in one sentence 
in Chapter 2!), and maybe evening out some of the "down~ 
home" phraseology (" ... this is no excuse for ignoring the 
true potential . of the solid state NMR techniques ... "). . 
overall the book is well done .and contains many helpful 
tables. The literature is covered through the end of 
1984. 



,, .,, 

This is a very useful book for several reasons. First, 
most of the fossil fuel literature has been published in 
Fuel, a journal that is not routinely perused by most 
chemists. This book serves to focus, organize, and review 
the many excellent CPMAS papers that have appeared in Fuel 
and in other petrochemical journals. Many .of the 
techniques and c;::onsiderations in these papers are relevant 
to CPMAS analysis of other materials, and these methods 
are summarized in the book. 

In addition, this book deals with many practical and 
experimental issues facing the NMR spectroscopist. 
Acoustic ringing, baseline roll, digitization errors, and 
magic angle missetting are among the numerous topics that 
Axelson addresses and illustrates with abundant diagrams. 
There is even a section on troubleshooting. 

Fin·ally, the book does an excellent job of summarizing 
those considerations necessary for obtaining quantitative 
CPMAS results. 

This book is an excellent reference volume, not only for 
those involved in fossil fuel characterization, .but for 
any user of high resolution solid state NMR spectroscopy. 

L.W. Jelinski 
AT&T Bel I Laboratories 
Murray Hi I I, New Jersey 
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NATIONAL ISING HUA UN,VERSITY 

DEPARTMENT OF CHEMISTRY 
CHEMISTRY SUILDING 

Professor~- L. Shapiro 
Department of Chemistry 
Texas A & M Un1versity 
College Station, TX77843 

HSINC~IU, TAIWAN 300 

REPUC3LIC OF: 'CHINA 

N(),vember 1 4, . 1 9 8 5 

1H NMR Assignment of Aromatic Region for Cardiotoxin I (Naja 
Naja Atra) by phase sensitive 20 experiments 

Dear prof. Shapiro: 

This contribution is to b_egin our subscription to the 
TAMUNMR newsletter. ,. 

The phase sensitive 2D experiment have been developed and 
demonstrated recently that it h~s several advantages compared 
with that of absolute value mode ; We obtained phase sensitive 
mode 2D experiments with time propottional phase increment (TPPI) 
approach. Combining scalar (COSi) and NOE (NOESY) connetivity, 
we are able to assign all the aromatic proton resonances of 
cardiotoxiri. I (Naja Naja Atra). 

Shown . in the Figure is a c .ombination plot of two phase 
sensitive spectra (DQF-COSY/NOESYJ of a 20 mM cardiotoxin I in 
020. Double quantum filtering technique was applied to remove 
the solvent peak (HOD) and i~olated methyl groups. Spectrum(a) 
showed the slice at the position iabeled an arrow(+) in DQF-COSY 
spectrum The anti-phase fine struture of cross peaks in such 
experiment is clearly observed. Spectrum(b) is conventional 1D 
reference with resolution enhancement with sine . bell window 
function. 

In phase sensitive NOESY spectrum, the diagnol and cross 
peaks are both negative (negative NOEs, w~T~>>1). With these two 
phase sensitive spectra, we ~ssigned the aromatic proton 
resonances of cardiotosin I as showed on top of spectrum (b). 

The phase sensitive DQF-COSY and NOESY experements . were 
recorded on our Bruker AM-400 spectrometer equipped · with an 
Aspect-3000 computer and an array -processor. Data were collect~d 
as 2Kx1K. A shifted sine bell (45°) window function was applied 
on both dimensions, and the spectr.a: were not symmetrized. 

Please credit this letter td Chin Yu's account. 

~ ;zcerely, 
CHIN YU r 

Associate professor 
of Chemistry 

:-~ --f·_J;/" ~,- khe/{/t : C_,r. H. If!seu 
·.·• Chairman 

Institute of Life Science 

:: 

'-._,,-
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Rensselaer Polytechnic ·Institute Troy, New York 12180-3590 

Schon! nl Sc1e 11c,i . 
Oep;ir1n 11~111 o f C l1c r111 :;Jry 

November 7, 1985 

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

Title: Interesting Shifts and 31p Coupi:ings from 20 1H-13c Correlated Spectrum 

Dear Barry: · 

Shown in Figure 1 is ~ two-dimensi cfnal proton-carbon i:orrel ated spectrum 
of the compound: 

b· 

N2=CH-p:.:0Me 
0, . 
Me 

The correlated spectrum was obtained to help resolve the proton spectrum 
which was somewhat overlapped in CDCl3 and as a double check on the unusual 
chemical shift assignments of the methoxY. carbons relative to the CH resonance. 
In the process, all four phosphorous couplings can be resolved, the most 
difficult being the Jc-P = 5 Hz of the methoxy carbons which needed extreme 
expansion (see Figure 2) to discern. The relative angles of the resonances in 
the contour plot would also indicate that the 31p coupling to the methyls is 
opposite in sign to that of the methine •. ~_ The other coupling constants are 
3JH(CH )-P = 12 Hz, 1Jc(CH)-P = 231 Hz and 2JH(CH)-P = 11 Hz. 3 . 

• . 
• .. 

II 

·1 ( ppm " 
from TMS) 

· Fi ure 1 

'4D 
13c (ppm from TMS) 

0 

CH 0 

e"' 

(continued on page 49) 
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Only Varian NMR can do this
with a single MAGICAL: word! 

50 

ETHYLENE--+iEXENE COPOLYMER 
TRIAD ANALYSIS ----------------------- ---- ---------- -- - - ----- -

EHE CONTENT- 3 . 24 +/ - 0 05 MOLE 7. 
EHH CONTENT= 0 . 09 +I- O. 13 MOLE 7. 
HHH CONTENT - 0 35 +I- O. 18 MOLE 7. 
HEH CONTENT - 0 30 +I- 0 03 MOL E 7. 
HEE CONTENT- 5 . 91 +/- 0 21 MOLE 7. 
EEE CONTENT= 90 . 11 +/ - 0 l 3 MOLE 7. 

HEXENE CONTENT = 3 . 69 +/ - O. 08 MOLE 7. 
ETHYLENE CONTENT a 96 . 31 +I- 0 . OB MOLE 7. 

RUN NUMBER::: 3 . 2 7 +/- o. 06 

AVERAGE ETHYLENE SEQUENCE L ENGTH= 29 . 5 
AVERAGE HEXENE SEQUENCE LENGTH .., \. 1 
NUMBER-AVERAGE L(QL ECULAR '>EIGHT = 1653 
MONOMER OI SPERSITY- BB 7 +/-

+/- 0 . 5 
+/- o. 04 
+/- 52 

3 . 4 

ANAL YSIS TIME ,OR rouR TR I AL S= 269 MI NUTES 

45 ~ 
2 

2,9, 
13 

15 tf'M 
2 19 

L.J 10 
13 

AUTOMATED QUANTITATIVE ANALYSIS 

MAGICAL combines the functions of instrument control 
and data analysis. Here, a polymer composition analysis 
was performed automatically, with the results plotted 
directly on the spectrum. 

To run the entire analysis, the user simply typed ETHHEX
(Filename,Analysis Time). Data were acquired under 
specified conditions, with acquisition terminating either at 
the specified limit or before, if a certain signal-to-noise 
ratio was reached on the main-chain carbon resonance. 
The data were then automatically phased, baseline 
corrected, integrated, and the integrals of the relevant 
triad regions determined and stored in a file . These 
integrals were then manipulated by relevant equations 
and the spectrum and results plotted. The total experi
ment was repeated four times to obtain precision 
estimates. 

Using MAGICAL, the user can automate virtually any 
analysis. With MAGICAL combining instrument control 
and decision making in real time, each analysis is 
performed not just routinely and precisely, but in an 
optimized fashion, allowing maximum use of valuable 
spectrometer resources at all times. 

Write or call Varian today to learn how you can achieve 
these results. Write MAGICAL NMR, Varian Marcom, 
220 Humboldt Court, Sunnyvale, CA 94089 or call 
800-231-5772. 

varian 



(continued from page 46) 

Figure 2 _________________________ ___,, _______ ~-----------

a' 

IH 

The two-dimensional data was collected using a standard heteronuclear 
correlated pulse sequence on our Varian XL-200. We collected 128 incremented 
carbon spectra of 100 acquisitions each, assuming a JcH of 165 Hz. The 
acquisition time was 0.6 sec, and the respective carbon and proton spectral 
widths were 1700 and 400 Ht. The final array was 2048 x 1024 points. 

Sincerely yours, 

327-4.9 

'A ,/ ,' / __/... // • • ~fat/\ 
#&01'· ..4~ . ~ ~ - - -

Herbert M. Schwartz and Eric Yau 

HMS:sd 
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TOWSON STATE UNIVERSITY 
TOWSON, MARYLAND, 21204 

Department of Chemistry (301) 321-3058 

22 October 1985 

Professor Bernards. Shapiro 
TAMU NMR Newsletter 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

Dear Barry: 

Water Suppression Techniques for a JOOL FX-90Q 

Our research is directed at the nodes-of binding to DNA exhibited by 
various intercalating acridine dyes, }nea.sured by I H-NMR. The solutions 
of DNA-acridine dye cxxnplexes are of;._necessity very dilute, and even 
though we are using D.10 as the solvent, the residual water peak is 
intense enough to cause a dynamic range problem. Of the solvent 
suwression techniques in the literat.'ure, the :rrost promising is P.J. 
HORE' s 1331 pulse sequence (1) : · · 

0( ( X)-,--30((-X)-~3~ X)-T-o((-X) ACQ+ 
C( (-X)-1-30(( X)-T-30(-X)-?--o(-X) Aa;)-

Where o( is the pulse width and 7 the· pulse interval. '!he second part of 
the sequence corrects any imperfections in the 180° transmitter phases. 
The transmitter phases are cycled 90 t every two scans as . in the CYCLOPS 
rrethod ( 2) , and the aOIUisi tion pat.tern is cycled in the same nanner. 
The following overall sequence results: 

0(( X)-"i-3oll-X)-~-3pi( X)-7=-~-X) ACQ 0° 
ot(-X)-,-30(( X)-")':..)C>(-X)-1--0( X) ACQ 180° 
0( Y)-7-3CXC-Y)-,-~¢,t< Y)-1-()((-Y) ACQ 90° 
o{(-Y)-1-':P!. Y)-7=-~-Y)-,--Oc{ Y) ACQ 270° 
O<(-X)-,-30(( X)-7-):)((-X)-T-<XC X) ACQ 180° 
ct( X)-,-301:-X)-T-30( X)-1--0CC-X) ACQ 0° 
OC(-Y)-7-30( Y)-T-3'><-Y)-T-o( Y) Aqj 270° 
0(( Y)-?"-3o(-Y)-i--3o(( Y)-'T-o(-Y) ACQ 90° 

The cptimum C4 is a pulse width chosen such that 64 ~ is a nultiple of 
2 1l" . The transmitter offset is aimed at the frequency l) of the water 
signal, and the ideal "'r is 1/21> ~: This pulse sequence has suppressed 
the HOD peak as 11U1ch as 1000-fold, without significant spectral 
distortion. However, our JOOL FX-90Q _"cyclopses" every aOIUisition and 
cannot be programned to cycle · transmitter phases every two aOIUisitions, 
without violating the JEX)L software. A program that explicitly ccmnanded 



each phase shift would exceed the 64 address capacity of the PG 200 __ 
pulse programner. 'Ibus, we tried a simpler version, which uses the 1331 
sequence and a co 0 ,90° ,180° ,270°) acquisition pattern, but anits the 
180° phase correction. '!his program produces less than 100-fold 
sui;:pression. Next we attempted a sequence closer to Here's in effect: 

o(( X)-f-):,C(-X)-t-30({ X)-1--o((-X) ACJ;J 0" 
o<( Y)-1"°-3oC(-Y)-7"-~ Y)-7'"-oc(-Y) ACX)_ 904 

O<(-X)-1':-30( X)-1-)o(-X)-1'°-oc{ X) ACJ;J 18()° 
o<(-Y)-1--3c,({ Y)-1-3/)(-Y)-1--0( Y) Ao:2 270° 

Followed by the phase correcting sequence: 

o{(-X)-1-30<( X)--,:.30<(-X)-/-04: X) ACJ;)_ 180c, 
~ -Y)-T-3:><( Y)-t-"31X!.-Y)-t-o4. Y) ACJ;)_ 270° 
0(( X)-1-30(-X)-,-30(( X)-T-«(-X) A(JJ 04 

CX( Y)-T-3o(-Y)-'i-30< Y)-7-o(-Y) ACJ;)_ 90° 

Although the 180° phase corrections, are still not programned on 
alternate scans, this version has attained 930-fold suppression.The 
parameters were q>timized as follows: 360 ° corresponds to 104 ps on our 
instrument, so 1.625 ,)lS is the snallest ideal pulsewidth ex. . 1.600 ps 
is the closest to this that we are able to set on our instrument. 
Although theoretically -; should be 1.18 ms, we have found that a sharp 
maximum in suppression is reached at ,- = 1.249 ms when ol... = 1.6 )IS. 
'!here is some distortion, however. we will soon acquire an attenuator, 
and p:>ssibly it will enable us to rrake finer adjustments in ~ which 
will result in less distortion. 

Any suggestions for improving the program would be appreciated. We 
acknowledge the technical assistance and helpful discussions provided by 
Dr. 'lbonas Martin. We also wish to thank Dr. Eugene M:lzzola, and Dr. 
William Bearden for help and advice. 

/ft~ +[6,.,~1~i// 
1- /',,-

Richard S. Preisler Eileen Katsimpiris 

REFERENCES. 

1. P.J. IDRE, J. M:lgn. Reson. 54, 146 (1983). 
2. D.I. IDULT, R.E. RICHARDS, Proc. R. Soc. London Ser. A 344,311 (1975) 
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Figure 1. Single pulse spectrum 
of Ethyl Acetate 15% by volume 
in H4 0 20%, D~O 65%. 
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Figure 2. Water suppressed 
spectrum, same sample. 

Figure J. Flow chart of our 
133! program. Transmitter 
phases are CYCLOPSED auto
matically 90° every scan by 
the FX-90Q. 
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GE Performance! 
1H, 13C, API; and2D NMRin ¼ hour-aut:omatically! 

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

A 1 H spectrum, I 3C spectrum, 
an attached proton test (APT), 
and a 1H-I3C 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 Compusbi.m for touching
up spinning shims or complete 
shimming with both spinning 
and non-spinning gradients using 

the lock signal or observe FID. 
Autogain optimizes the re

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

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

And finally, the analysis is com
pleted with Autointegrate. 

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

And the most complete package 
of hardware accessories. 

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

Structural 
elucidation simplified. 

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

High throughput and 
performance demonstrated. 

Get all the 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, 255 Fourier 
Avenue, Fremont, CA 94539. 

GENERAL. ELECTRIC 



GX Series FT NMR Systems 
Why do two experiments when one will do?* 

COSY 
BLOCK I 

• Simultaneous acquisition of COSY 
and NOESY 

COSY 
Ci 

• 
C • ·t? 

II • 
0 II 

. ·" • ·". ., 

• 

• • 

*COCONOSY (Haasnoot, et. al. , J . Magn . Reson ., 
56,343 [ 1984 J) 

Rotenone 
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NOESY 
BLOCK2 
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CD 
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NOESY 
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New techniques are easy to ~ent 
on a GX Series NMR Spectrometer. Ask. 
today about your application. , \ ...___ __ 

11111 

c.JEOL 
Serving Advanced Technology 

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