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If you've purchased an NMR spectrometer recently, you know that buying 
the right instrument for your research ca1n create quite a !dilemma. Isn't it 
nice to know that choosing the source I of supplies for your NMR is so 
simple? 

·~ ! IE~s,0!!10~ F~~N,!P~.tos1o!~s fl 
.,,;: :@@::,,,... It's not hard to understand why we're the world's leading producer of .,.#/~?¥1 
@b,&:f:t&M@fat:;-:,~ .. ,-. Supplies and Accessories fo 

I 
NMR Spectroscj py. . ... ,,~,#JMfiMliK,, i,=,,❖;: 

we're INNOVA TJVE ~ we're CURRENT 

NEw1 N~w1 
To get a 14% gain in field strengih and sensitivity, you'd C I arts for the latest generation of NMR Spectrometers are 
have to add at least $15,000 to the purchase price of an now provided by WILMAD including : 
NMR Spectrometer. But a simple tool recently added to I I 
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 i'JMR Sample Tubes pro­
v ide 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. WILMJm provides these and 
Ultra-thin-walled 10mm NMR Tubes in lengths up to 911 • 

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

O.D. 5.0mm 

I.D. 4.5mm 

Camber .001 11 .0005" .00025 11 

•concentricity .002 11 .001 11 .0005 11 

I Instrument I WILMAD Chart Number 

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

Zeta-8 Plotter for I WGN-200755 
ADVANCE Updates and WGN-200902 
QE-300. I 
Zeta 100 on NT SeriJs FC-60M (Blue Grid) 

GX Series I WJC-14026 

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

Watanabe Plotter on WCB-PL-501 
1AM Series WCB-PL-505 

NR-80 I WCl-8634878 

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

WM and CXP Series WCB-WM-1* 

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

we're COMPREk ENSIV~ 
"Just about everything for NMR,[ except the spectrometer." 

Deuterated solvents-20 different chemicals in varying iso- c
1

oaxial Cells-3 typJs for your special research require-
topic purities. ments. 

Shift Reagents-more than 20, some chiral for stereochem- pH Electrode-for 5mm NMR Sample Tubes. 
ical studies. I I 

a
1

uartz Sample Tubes-
1 

for EPR and NMR Studies. Standard Samples-the greatest variety available from any 
source for 10 different Nuclei. Clustom-made NMR Glassware-Unusual construction needs 

Sample Tubes-Widest range of sizes shipped from stock. routinely filled, fl r ible designs. 

Special Sample Cells and Tubes: I 
-Pressure Valve NMR Tubes. Call or write about details. Ask to have your name placed on 
-Screw-Cap NMR Tubes. 1 
-Spherical Micro Inserts. t' e WILMAD mailing list to be kept informed of the latest ad• 
-Elongated Cylindrical Micro Inserts. vances in NMR. I 

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

w1LMAD J LASS c J MPANY, 1Nc. 
Rt. 40 & Oak + ad, Buena, New J~rsey 08310, U.S.A. 

Phone: (609

1

) 697-3000 • TrX 510-687-8911 

I __ I 
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Forthcoming NMR Meetings (Additional listings are solicited) 

Seventh International Meeting on NMR Spectroscopy - July 8-12, 1985, University of Cambridge; Chairman: Dr . Derek Shaw; Details 
from Dr. John F. Gibson, Secretary (Scientific), The Royal Society of 
Chemistry, Burlington House, London WlV OBN England. 

12th FACSS Meeting - Sept. 30-0ct. 4, 1985, Philadelphia, PA; NMR Program Chairman: Rodney D. Farlee, E.I. du Pont de Nemours & 
Co., Inc., Experimental Station, Building 328, Wilmington, Delaware 19898; see page 9. 

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

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

Have yau retuPned the readership sW'Vey card r.ihfoh L>2S inserted into issue 110. 317 (February)? If not, 
pZease Zet us kn= promptly hOLI many peopfe""rautineZy read, inspect, or have the opportunity to use yaur 
copy of the Ne.,,,zetter. Your cooperation L>iH be appreciated. 

Newsletter readers wi 11 note ttia t this issue contains more advertising than usua 1. We are, of course, happy that more advertisers are 
finding the Newsletter a useful means of communication. We a 1 so are very gratified at the con ti nui ng support of our severa 1 
long-standing, regular advertisers. For both new and older companies who have helped support the Newsletter for so long, it would be 
useful and appreciated· if the readership would take what opportunities present themselves to make their appreciation known to the 
advertisers, and to mention the appearance of useful advertising copy in the Newsletter. It will be helpful for our advertisers to 
learn that their Newsletter advertisements are in fact being read and considered. With the continuing increase in costs, primarily 
those for printing and postage, the Newsletter certainly could use a few additional advertisements, as well as increased Sponsorship and 
Contributorship participation by those companies, etc., able to help. Your efforts along these lines will be greatly appreciated, and 
we wi.ll be happy to provide sui tab 1 e details to anyone interested. 

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. 

Please note revised dates. 

t 
DEADLINE DATES 

No. 321 ------- 29 May 1985 

No. 322 ------ 26 June 1985 
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INSTITUT DE CHIMIE 
MINERALE ET ANALYTIQUE 

Dr. Bernard SHAPIRO 
Department lof Chemistry 
Texas A & ~ University 
COLLEGE STATION 

Place du Chiiteau 3 ' 
CH-1005 LAUSANNE •(Switze~land) 

I 

Texas 77843 
<j; (021) 44 11 11 USA I 

V/Ref. 

i 
N/Ret. LH/ri/mtt 2 .1 ausanne, le February 21, 1985 I , 

Concerns Exchange rates at va i ab 1 e pressuri e as obtained by NMR 
measurements without hig pressure NMR facilities. 

loear Professor Shapiro, 

In our laboratory we have stu ied the exchange on water molecules 
,on hexa-aqua ruthenium(III) as a l function of I temperature using 170 
1labelled Ru(H 20)~+ 1 • The complex was mixed with acidified ordinary 
water and the exchange process morn[ itored by recording 170 spectra at 
fixed time intervalls (Fig. 1). The observed exlchange rates kobs are 
very slow, leading to half-1 ives between 10 min hnd 120 h depending on 
te.mperature and acidity. Because we !were very int~

1
rested in the assign­

ment of a reaction mechanism for ttil\ is exchange, we had to measure ex­
change rates at variable pressure to obtain the volume of activation. 2 

Using the isotopic labelling technique, we ha e to follow the reac­
tion 3 half-lives to obtain reliabl~ results blo qking our spectrometer 
for weeks. We chose to prepare a se1

1

ries of solut ?ons of various acidi­
ti ;e~ by mi~ing the enr:iched complex with water i~to teflon eel ls · (Fig. 
2) . and pressurized them in stainless steel ves1sels immersed into a 
thermostated bath. We used 4 bombs ~ach of them 9ontaining 3 cells and 
set to 1, 700, 1400, and 2100 bap, respectively. NMR spectra were 
recorded in the following way : the I bomb was slowly brought to ambient 
pr,essure, .the teflon cells transferired into ordr nary 10 mm o.d. NMR· 
tubes, FID's were accumulated, and -finally the samples were brought back 

l i I ' 
into the bomb and the pressure reset. The overall operation took about · 

1~ · min and thus the errors in kobsl due to pres ~ure changes are less 
than 5 %. Caution was taken to lower and raise the pressure slowly to · 
avoid cooling or heating of the samples. The prJssure was controlled 
du~ing the whole experiment by pie~oelectric gauges interfaced to a 
Commodore 64 micro-computer. I I . 

, 1 The exchange rates for water sulDstitution on ruthenium(III) obtai-
ned by this method are shown in Fig.I 3. The volumes of activation are 
-8.13 ± 2.1 cm 3 mol- 1 for exchange on RuJH 20) ~+ :and -2.1 ± 1.4 cm 3 

m~~- 1 for w~ter exchange on the Ru(H 2b) 50H + species. · 



(1) P. Bernhard, Ph.D. Thesis, University of Bern, 1984. 
(2) A.E. Merbach, Pure and Appl. Chem, 54, 1479 (1982). 

With my best regards 

Yours sincerely 

I~ 
Dr. Lothar Helm 

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

Fig. 1. 17 0-NMR spectra, 

recorded at 27, 11 MHz; bound 
water signal (a) about 35ppm 

downfield from ·free water (b) 

(T = 314.3 K) 

1 
a 15 22 2a 35 41 , -a 55 61 68 

Fig. 2. home built teflon cell, fitting 

into ordinary NMR tubes (10 mm o.d.); 

sample volume about 0.9 cm3 

Fig. 3 pressure and acid 

dependence of the observed 
exchange ·rate (T = 288 K) ... 

UJ 
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Princeton University DEPARTMENT OF CHEMISTRY 

· February 28, 1985 

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

· ·· "Ftl ori~e-Carbon ,Coupling ·in Rigid Polycyclic Syst ms" 
. 11 ' ' ' ' [· 
Dear Professor Shapiro, 

jl . I 

· - We report here the results of C-13 chemical shifts and 
_-C7 1 :p/F-19. coupling c011stants for a series of relat~~ no~bor;na­
die1:ie \].erivatives. Compounds ).,--.1, were all formed via difluoro­
ca11bene .reaction with norbornadiene. Their 'C-13 nrrlr spectra all 

. sho1i uneq_ual coupling be_tween the fluorine atoms and each carbon 
a tor~, with one exception. This difference. is most I remarkable 
at G-1, with a difference of 44.2 Hz for the exo-substituted 
derivative ..1_,.. .We 9-lso see subsi;;antial 4-bond coupJ!i;ng in these 
systems, of as much as 14.5 Hz (again in derivative JJ. 

I Sign determinations of the coupling constaj ts were not 
made. Couplings not repo:,;:-ted were less than 0.5 Ht 

\ Please c_redi t this con tri but ion to the account of Mary 
w. 

I [, (I Carl:lon J n= 
1 1 26. 66 318-7 274.5 1 
2 1 34-60 2.1 - 2 
3 42.40 15. 5 9.5 3 
4 40.89 14.5 4 
5 140.73 3.5 2.0 4 

Carbon ~ "J n= 
1 116 .oo 268.9 247.9 1 
2 ' 31 • 91 14.5 10.8 2 
3 , 43.99 3 
4 1 66~15 · 11 • 7 8.7 4 
5 136 .1 0 3.3 4 

Carbon ~ (IJ n= 
1 128.23 ' 300.4 271 .2 . 1 
2 ; 49.29 ; '20 .1 20.1 2 
3 \ 33. 91 ., 13.8 2.3 3 
4 31 .so ' 6 .4 4 
5 1 2~ 92 ' 5.6 3 
6 25-64 4.7 4 

I, 

i . 

3 
.-v 
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MINISTEAE DE L'AGRICUL TUAE 

MINISTEAE DE L'INDUSTRIE ET DE LA RECHERCHE 

References a rappeler : 

NMR MEASUREMENTS ON MEAT 
OF VARIOUS QUALITIES* 

Dear Doctor SHAPIRO, 

INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE 

STATION DE RECHERCHES SUR LA VIANDE 

Professor SHAPIRO 
Department of Chemistry 
College of Science 
Texas University 
College Station TX 77843 
U.S.A. 

THEIX, March 4, 1985 

One of the most important meat quality characteristics is water holding 
capacity (WHC), which depends on the binding of water to meat proteins. NMR is 
a technique for studying the motility of water in relation to the surrounding 
structures in biological samples and could be useful in the study of water 
binding mechanisms in muscle. 

The 1H spin-1 attice (T ) and spin-spin (T ) relaxation times of water 
protons were recorded at 20 ~Hz. The observed r2 was single-exponential but a _ 
two-component T 2 relaxation behaviour { components referred to as T 2a and T bb.) 
was observed at 24 h post mortem. Highly significant relationships were found 
between T1 and all the meat characteristics studied. T7a was related only to 
ultimate pH, wher:as T?h was ~ore c~ose~y related to tne rate of post mortem 
pH fall and prote1n _den~turat1on cr1ter1a. 

Si ncerily yours, 

Jt1'10JU+\ 
G. MONIN J.P. RENOU 

* RENOU J.P., MONIN G., SE~LIER P. submitted for publication "Meat Science" 

Station de Recherches sur la Viande : · INRA - Theix 63122 CEYRAT (F) - Tel. (73) 92.42.63 - Telex 990 227 F 
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Montana State Universi y 
Bozeman, Montana 59717 

· Department of Chemistry 
. I . 

College of Letters and Science 

I 
February 26, 19.85 

Professor Bernard Shapiro 
Department of Chemistry 
Te}cas A&M University 
CQllege Station,, TX 77843 

I 
; : 

, I 

Telephone (406)994-4801 

Tit.le: Natural Abundance carbon-13 s.,eC:t:ra Qf Yer ts 
I ·T : I ~ar Barry: . : 

I In recent years there have been many elegant uses made of high 
re:~olution carbon-13 NMR of livting systems. Thes~ studies usually r,iave 
eni;:ailed enriching at least one I site of a metapoltc precursor molecule 
w~th carbon..,.13 and observing the s~uence of chem·cal reactions for the 
e91~iched site •. Hi~h. r~solµtion j natqi=al abundar,ce carbon-13 signals 

1
have 

beEfn observed in· living, systems and a few ·studµ.es have been reported on . 
them. Studies have been carried out on mammalian tissue, plant tissue, 
s1~gle cell organisms, _and sevetal other life torms. 

I In the course of studying ~ lproblem in yea~t ~etabolis~ via enriched 
caifbon-13 NMR spectroscopy, we notiGeo tl)at natural abundance spectra are 
we.+1 resolved! c:omplex,i and Gcinl be qµite; inte~se p t~is organism. There 
arE=• many st1;ains. of ~e':pt anq ~%¥ qr~ v:ir~~nr al/1d widespread :i;athogens. 
B~fause of its simpli,city and its noninvasive pat1r1re, carbon-13 
SPEr,ctroscopy seemed to present a re.asonable tool ff or studying the 
dHfferentiation of the strains df this organism ailid their biochemistry. 
El~ewhere we wil l soon ~eport a idetailed study jof ~he spectra which are 
ob~erv~d and some of the experimental conditio~s hich influence these 
s~_ctra. : 

I
. I 

We have studied twenty-five different stralns of the yeast. Candida 
albicans under care:f:ully contt"o:l.!led con~Utions :of ~emperature, mediai and 
gr~~~th . r;hase. The carbon-13 s~ctra of these str ins fall into three 
general categories illustrated llielow. 

: I 



100 50 

These sp:ctra a~e easily obtained. Six hundred pulses on a WM-250 
are adequate. It is important to stress that the sp:ctra are profoundly 
affected by virtually any change in the conditions under which the yeast 
are grown. If conditions are carefully controlled, NMR affords a 
convenient, rapid means of distinguishing among different sp:cies of 
yeast and among certain strains. 

rirk Anderson . 
==----

Edwin H. Abbott 

319-9 
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I 

lniversity of Dmrhain 

I 
Prof essor B.L. Shapiro, 
DepMrtment of Chemistry, 
Tex~s A & M University, 
Col j ege Station, 
Tex~is 77 843, 
U.S.A. 

pepartment of Chemistry 

i 

I 
I 

1ciencf Laboratories, South Road, DURHAM, 

~REAf BRITAIN, DH1 3LE 
Telephone: Durham (03B5) 64971 
. I 

Professor of Chemi.try: 
' I 

Robin I<. Harris 

18t~ February, 1985. 

I 
Dea Barry, I 

. . I 

SOLID-·STATE NMR OF DIPHOSPHINE DISULPHIDES 

[: Your dunning lett:ers havl at la.st · £orbed I me to respond, , 
tho~gh there is no chance that this will reach you before your 
4th JFebruary deadline. I shall assume a cros~-Atlantic delay 
of u~ to a month is acceptabl~. · · i I 

·1 I . : 
' This is, of course, my f ~rst contribution from a new address. 

I am now at England's third-oldest university ) sited in the 
histb ric city of Durham. Our jBruker CXP200 wcls moved here 
froJ Norwich without any disasters, though 'l it jtook longer to 
smoot.h out all the difficulti~s than I had .hoged. It is now 
workling well, and is devoted ~xclusiv ely tq s qlid-state NMR, 
most.lly of nuclei other ' than 13

1

c. Recently ,
1 

we have· been looking 
at h~gh-;-resolution 3lp spectra of solid dipho~phine disulphides, 
in 4 >llaboration with Prof ess9r G. H~gele ~f tjtisseldorf University, 
and J f igures 1-3 show three ex] mples. There'. a nle extensive spinning 
sideband patterns because the 3lp shi:elding 1~nisotropy is large. However, 
this : letter is only about the centreband strudture . 

· For MeEtP(S)-P(S)EtMe (pure meso form) : onlly a single peak is 
seen. Therefore we assume thelre is only one t [ype of crystallographic 
sit~ , for the molecule and thatl syrnrnetry rel~te1s the · two halves · of 
each 1molecule. In the ,case of Me2P(S)-'-P(S)Me2[ two centrebands : · 
are I seen, with a 2 : .1 intensity ratio when integrated. . The high­
freq~ency line is, howeve·r, su stantially broatler than the other 
pea~/1 This is understg.ndable · 1 X-ray diffr~cti on studies show · 
there are two crystallographic sites in 2:1 : oct upation. The 
less / populated site has a symmetry relations hip between phosphorus 
atoms whereas the other site dbes not . . _ It ~ay l be concluded that 
the '~road ~ntense NMR peak is l a superposition from two crystallo­
graphica·11y inequivalent phosphorus sites, with a small ( P, P) , 
coup~in~. · · 

i f., • 



r\ The third compound, PriButP(S)-P(S)Butpri, again gives two 
bands, one 6f which is appreciably broader than the other. In 
this case the sample consists of a mixture of the meso and 
racemic forms, so the appearance of two bands does not have the 
same origin as for Figure 1. We do not have separated samples 
of the two diastereoisomers at present so we cannot be certain 
of the assignment of the peaks to the two forms, though an 
informed guess could be .made. 

The spectra illustrate the sort of chemical and crystallo­
graphic information that can be obtained. We are proceeding to 
look at a greater range of compounds of the above type, and to 
link the results to the crystal structure as determined by · x-ray 
diffraction. 

Best wishes 

R.K. HARRIS 

! 

L.H. MERWIN 

1 kHz. 
~ 

Figure 1: 80 MHz CP/MAR/3lp spectrum of meso [MeEtP(S)] 2 , 
obtained using a contact time of 1 ms, a recycle delay 
9f 20 s, and 32 transients. The centreband is marked 
?Yan arrow, and occurs at o = 45.1 ppm. 

319-11 



-,= 319-12 
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' 
I 

J 
1 ~Hz! 
1---1 ' 

. ~1 'U: . . --~-,-~1_J I I I 
f! . ---- . . ~t -l ~L 

Figu:
1

e 2: 80 MHz CP/MAR 3lp spectrum of j[M~2P(S)b, obtained 

I 
using a contact time of 1 ms, a recy~l ~ delay of 10 s, and 
16 transients. The cen ,rebands, marke by an arrow, are at 
' o = 3 4 . 3 and 3 7 . d ppm . 

. Figui e 3: 80 MHz MAR :}lp spectrum (witho¥t ~P) of a mixture 
1df the meso and racemic forms of [Pr1 Buf P(S)]2, obtained 
'using a 90° 3lp pulse, a recycle delay of 30 s, and 
:12 transients. The centrebands, indica~ed by an arrow, 
are at o = 68.5 and 74.2 ppm. 

I 
\ _ _,, 



0 The NMR evolution continues: 

Full automation in NMR 
sample handling. 

Higher speed, full automation and more 
versatility make the new AM the most 
advanced NMR spectrometer ... period. 
Again Bruker pushes the 
frontiers of high field, high 
resolution NMR instrumenta­
tion to new, unequalled levels. 

Based on the concepts 
of the already success­
ful AM series, 
including the only 
proven 500 MHz 
system (over 30 
installed worldwide), 
we are now intro­
ducing these new 
AM system features: 
Mega-Speed data 
traffic-via fiber optics 
- a superfast array 
processor, a new 
pulse programmer, 
incremental phase 

shifting, a CP/MAS accessory, 
ultra-low loss dewar system, 
and automation features 
previously unobtainable. For 
research and routine work the 
AM is the system of choice 
if you are looking for a high 
productivity spectrometer with 
true multi-user capability. 

Here are some features you 
would not want to miss: 

User-friendly, menu-driven 
software 
Keyboard control of all 
parameters 
14" color raster scan 
display 
Multipen digital plotter 
Automated shim, observe, 
lock and spin control 
160 MByte hard disk and 
streaming magnetic tape 
Ethernet data link 
MAS up to 500 MHz 
Helium holdtime up to 
9 months 
60-sample changer, 
and more. 

At Bruker Instruments the 
NMR evolution continues. 
Take advantage and 
demand proof. 

Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 

In Europe: Bruker Analytische 
Messtechnik GmbH, Silberstreifen, 
D-7512 Rheinstetten 4, W. Germany 

NMR systems designed to solve problems. 
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For f iquids, So1ids a~ 
AM Series ~pectrometers: MSL Series Spectrometers: 
For simplicity, versatility and pro- For unparalle\ed flexibility in 
ductiyity in ~:igh resolution NMR, NMR, Bruker lhas developed a 
Bruker offers a series of auto- true multipur~ose spectrometer. 
mated micrmbrocessor-con- · The series allbws a choice of 
trolled sped~ometers. Features frequencies f~om 90 MHz to 
include advanced pulse pro- · 400 MHz, and provides the high 
grammer, al!Jtomated shim and power and speed necessary 
lock system, iautosampler, time for even the most demanding 
sharing, bit-~;lice CPU, high experiments. All system 
speed array, !processor, 14'' color parameters are supervised by 1 

display and ·rast dedicated pr(j)C- distributed processors for data I 

essor, extensive software, and a acquisition, spectrometer 
choiq:e of subercon magnet control and display functions. 
systems frorrr 200 to 500 MHz. E.><periments include CP/MAS, 
Performance• characteristics wide line, multipulse line-
include high sensitivity, excellent narrowing, HR-NMR, 2D, 
resolution ard superim stability.- imaging and more. 

Imaging. 
NMR Imaging Systems: , 
For in-vivo spectroscopy and ; 
NMR imaging, Bruker Medical 
Instruments offers a versatile 1 

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 imagingi, 
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. 

\___.., 
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ff.II FOX CHASE 
~ CANCER CENTER 
INSTITUTE FOR CANCER RESEARCH ■ 7701 BURHOLME AVENUE ■ PHILADELPHIA, PENNSYLVANIA 18111 

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

RE: Electrostatic Shi e 1 ds 

Dear Professor Shapiro: 

215/ 728-6800 

February 21 , 1985 

We have now built several NMR probes for studies of living systems. In 
our first probe (1) we employed solenoid coils. A 10 mm surface coil has been 
added to that probe. More recent radiofrequency coils include ·a 100 mm surface 
coil (15 MHz) for studies of a selected area of whole body imaging, and a 20 mm 
saddle shaped coil (162 MHz). Except for the solenoid coils, we have found it 
advantageous to incorporate an electrostatic shield between the rad•iofrequency 
coil and the sample. · 

The electrostatic shield consists of a screen of parallel wires . connected 
together at one end and connected to ground. The shield serves to minimize 

,.- dielectric losses and, hence, to maintain the 11 Q11 of the coil. Results of 
loading radiofrequency coils with a solution of 100 mM NaCl is given below. 

100 mm surface coil (15 MHz) 
20 mm saddle shaped (162 MHz) 

Commercial 20 mm probe (162 MHz) 

Unloaded 
435 
231 
187 

Loaded 
400 

, 191 
107 

The distributed capacitance of the shield for the 20 mm saddle shaped coil 
had to be reduced in order to tune the probe at 162 MHz. This was accomplished 
by inserting a small capacit~nce (1.,5 pF) in the ground lead of the shield. 

Please credit this contribution to the subscription of Dr. Mildred Cohn. 

Cordi ally yours, 

Rob/!-tkstra 

RKD/m 

(1) R.W. Dykstra, TAMU Newsletter No. 308, 19 (May, 1984) . 

INSTITUTE FOR CANCER RESEARCH ■ AMERICAN ONCOLOGIC HOpPITAL 
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BAt~LE!X 
. r 1: , . . . Laboratories, Inc. 

Subsidiaty of tlllt.$ring AG, West Germany 

1Why you 

Februa~y 27, 1985 

I 
r~ally should use in~~e~e~ted mixi~~ 

'' fl:)r 20 NOE measurements! 

Dear 

your 

Earry: 

ill . . 
] , am happy ti::1 make a cc,ntribut i,::iri tt, the r,e.wsletter, havir,g, 
I . . 

~,ords, "dec,:,1Jpled myself from JEbL. " 
in 

I . 

. I' 
Early on : in My new pc,sitior,, I. was ca11:ed upor, to determine 

whethM~ 6n~ of bUt co~pciUnds (! .) was ·bis or t~ahs <f will allow the 
re~d~1 .t~ fi11 i~ 1the_s~ruc~re of grciups A~ ~ri~ R)~ The structure had 
prev1 9 usly been 1dent1f1ed· 1nt•rnally as c1~i but there was a great 
de~l '~i:f r1erv,:,~1sne~~ with th~5assi~r-.rnerit • . It ; l;:,:oked l~li.e or1e ,:,f th ;:,se 
tall'?l'l m~de sitL1atic,r1~ f,?r irrtpre~~ing ,:,r,~' s 

1
new. superic,rs i-ath :an . 

appl1c~t1on of a sophisticated NMR technique w~ich would fairly spit 
c,ut tt,j' ,~ a1•1swer. 1,I DUck sc,up rc,r 2D NdE::"; I s iaid

1 
to niyself, smugly. 

I . 
I 

·1 

! 

I, I 

N~edless to ~ay~ I was some~hat distressed to discover that my 
II I 

XL...:30Ql had lib resident · seqUehce fol"' accm11pi isti;ing at, incrernented 
mi~i~ij 20 NO~ M~asure~~ht~ This had been on~ o ~ my favorite sequ~nces 
that l had used successfully at JEOL. _Fortunately (the good he~s, 
there ' ~as a li~tihg in the V~~iah hlanu~l of ·a Jequence for 
~cc6~~1ishing this. Unfortunately (the bad riewJ>, even though I wcis 
able t!o enter ar,d c,::impi le the seq1.ler1ce, I was , \ -,able to get the 
seque~ce to ~on~ No on~ at Varian has yet been able to explain whv 

• I . • • . . • ' 

this isj but I'~ sU~e that Will be resolved in time~ In the meantime, 
the r,l ture t,f bosses beit,g what . it is, .t •he onl li::,cal interest that , 
cou1d lJ:det~ct was it, the ahswel" "- cis ,:,r trar,s? The details c i:,uld go 
ir,to i•he report. 

I 
~enee, twas for~ed to i..ts~ the basic 2Q NE sequence, which 

works 
1

quite ~~11. Ah ex~mple of one of the n unJ is shown in Figure 1. 
Becaus~ of My ~xtreme fear df possible er~ors daused by J cross oeaks 
cohtr1:~ .bi.:tt. ing t? . t~e NOE peaks·~ · I per:ormed an . ➔ xtreme r1ur,1ber . of · _ 
measur ,mehts, 1~ ~~ al~ for mixing times varyi 1 g from 0. ~ - 5 sec~ . H 

plot 9f the variation ih cross peak 1ntehs1ty as a funct10~ of . m1x1n~ 
~i~e is ihd~n fo~ a ~~mber of the oeaks · <Fi~urJ 2>, the particular 

ii . . ' N . . . .· : I . 
110 Ea'at Hanover Aii,mue, Cedar Knolls, ew Jersey 07927 (201) 5

1

40-8700 

I
. .- . ' 
' . 

Telex 136354 

L 



319-17 

interaction being indicated on each plot. Note the oscillation which 
appea~s on many of the cross peaks due to J modulation of the 
intensities. As luck would have it, there is a complicating long 
range coupling between the two peaks of greatest interest, the vinyl 
methyls. 

Of course, the compound is clearly shown by this bareful work to 
be trans. The reason for the previous error was the aforementioned J 
coupling between .the two methyls. Because of th~ reversal of 
assignment, the sample was submitted for XRAY crystallographic 
analysis. Of course, my work was vindicated. 

For those friends of mine who are interested, I enJOY my . new Job 
~ very much. I mu~t admit~ however, that I was somewhat chagrin~d to 

discover that there is an entire body of people out here who have 
been having to work for a living while I've been Just having fun 

' working for the instrument companies. But now that I'm one of ihem, 
it air-,' t so bad. 
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Professor B. L. Shapiro 
11 ' 

Department of Chernist'ry . I' . , 
Tex~s A&M University 
College Station, Texas 77843-3255 

I Dear Dr. Shapiro: 
I 

j 

March 1, ll 985 
I 

13 C NMR Analysis of Vinyl Copolymers 

I' 
Hercules lnc;orporated 
Research Conter , 
Wilmington, DE 19894 
(302) 995-30XI -3505 
Telex: 83-5479 

I 

. I 

In the NMR analysis of pol~ers, the conv~ntJonal approach is t:o take 
the ,polymer sample, run the 13C NMR spectrum, asSigri the resonances, d!evise 
corit uta t ional schemes, and obtain the sequence dist 1ibution and the cc:monomer 

1 1 t· ·t . rea,c ivi y ratios-: 

Spectrum -+ Assignments -+ Sequences __ -+ :Reac tivity Ratios. 
I I . 

For conveni ence, we shal 1 call this the "a?alyti; al "j approach. , 

·I An alternative method is to reverse the pJ;oce'ss. Thus, one starts by 
si lat i ng the copolymerization with a reaction prob~bility model and then 
de t,~rmine the sequence distribution of a typical :fol~er chain . Empirical 
eq4~tions can then be . used for the prediction of ; 3 Cj shifts, and the 1 i3c 
NMR i spectrum can be simulated. A comparison of the observed versus the 
si~fila~~d spectra provides a measure of how accu~ate the re~ction probability 
model is. · · ·

1 
• . ! . ' 

i 
Reaction Probability-+ Polymer-+ Shift I -+ Simulated 

Model Chain Prediction Spectrum 
I 
I 

Th~:s is called th,~ "synthetic" or the spectral s i mulation approach. O·~ing to 
th~ l large amount of calculations involved, this ~ethhd invariably requires the 
use of computers. The first attempt was :reporte4 on! binary and ternary 
co~olymers of olefins (Ref. 1). An advantage of !this method is that it is 
reJiiily applicable to the analysis of copolymers ,and! terpolymers (or even 4-

~ . I 

or ;:,-component copolymers), which are difficult to do by the "analytical" 
,app:~oach. It may also be noted that this is a p~edi~tive approach and

1

depends 
on [t he availability of neither the actual . polymer sainples nor NMR instru­
me1rts. Thus all copolymer types (random, blocky,: or i alternating) can be 
simhlated, including those polymers which do not 'exist as yet. 
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Mark Bennett and I have recently generalized the earlier effort and 
developed a computer program (Ref. 2) that can produce the simulated spectra 
of homopolymers, and binary and ternary copolymers of co1m1on vinyl and 
vinylidene groups. A lcey requirement in the use of the "synthetic" approach 
is the existence of shift prediction equations. These have been given for 21 
common vinyl groups (Ref. 2). For example, the observed and the simulated 
spec~ra of ethylene-vinyl alcohol copolymers are given below. 

The resulting computer program (called PSPEC) is user-friendly and can 
be implemented on the Nicolet 1280 computers. An alternate version is 
available on the Prime 9950 (thanks to Mr. R. J. Gambogi). In addition an 
Apple II version also exists, albeit in an abbreviated form. Interested 
readers may write to me for a program listing of any version. 

Yours very truly, 

-~~(!J_~ 
H. N. Cheng (/ 
Analytical Division 

References: 

1. H. N. Cheng, in "Transition ~etal Catalyzed Polymerizations, Alkenes and 
Dienes", R~ P. Quirk, Ed., Harwood Academic Publishers, New York, 1983, 
pp. 617-628. 

2. H. N. Cheng .and M.A. Bennett, Anal. Chem., 56, 2320 (1984). 

~ 
I I . I I I I I 
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Ob■ervod (left) and Predicted (risbt) Spectra of 
!thylene-Vb\yl Alcohol Copol,-re. The ltby.lene 
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THE 
CNIVERSfl Y OF · 
CONNEC1rICUT 

I I 

: I 

I 

Th!! <;ollege of Liberal Arts and Sciences · 
Department of Chemistry 
BC>X U-60 
Room 1 151 
34 Glenbrook Road 
Storrs, CT 06268 

Professor Bernard ,Shapiro 
Dept. of Chemistry 
Texas A.~IM. University 
College Station, Texas .77843 

March 14, 1985 i: 

' l , 

Dynamic 13c NMR of El ectrochemi ca 1 ly 'Formed 
Dehydrodimers of 1~2~3~4.;.Tetrat)Ydrocarba~ole 

Dear Pro r ssor Shapiro: 

· The ellectrochemical oxidation of tetrahydrocarbazole in strong base (KOCH3 
in CH30H) at a potential of +.15 V (vs. SCE) and using a g~aphite felt anode • 
1 eq to th

1
e formation ofr a series of compounds having i nter~sti ng stereochemi ca 1 

and 13c n
1
mr properties •. The compounds can be depicted las l aving structures I and 

II I . ' . 

. • Struc,ture I refers · to a mixture of four isomers which as obtained ·in a. yield 
of 9.2%, but which was not separated. It consisted of two\ pairs of enantiom1~rs 
which ex1 ~t only because of completely hinde~ed -rotatitjn ar?und the 4a-N b?nd. , The · 
13c nmr spectrum showed a complete set of pa1rs of peaks (f1g. 1), each pa1r corre­
sponding ·1to one carbon of the structure. This i~ i cl~ar case of atropisomerism 
involving a bond between nitrogen and an sp3 carbon. · Only one other such example 
has been :reported.1) . ··. ; . . 

Struc~ure. II is more complex 'and represents a unique c se of stereochemi :: try 
as shown 1py dynamic 13c nmr. Two diastereomers were i~ola~ed, a mesa compound and 
a El mixt~re. These have been separated and isolated in Y?elds of 9.4% and 20%, · 
respectively. When the dl mixture in CDCl3 was cooled to about -31°C, each peak 
separated! into two unequal peaks (Fig.· 2). When the meso ,

1

·somer in deuteratE~d THF 
and CS2 i as cooled to -113°C, each peak separated into jtwo equal peaks (Fig. ,3). 

The pl ak separation' is obviously due to restricted !rot~tion around the 4a-4a' 
bond. Ho~ever, the reason for the splitting is different 1n each case, and both 
are depentlent upon the fact that the anti conformation ;around the C-C,sp3 bond is 
prevented l, by steric effects. While th_is phenomenon is )diff icult to see for II, it 

.can easily _be seen for the analogous case of 2,3-dibromobutane, III, as showr\ in 
Fig. 4 . . 1: , . _ . : [ _ . . . 

In the dl form of III, if rotation is restricted and, if the anti conformation 
is forbid8en":" the two gauche forms are diastereomers and wbuld exist in diffe!rent 
amounts. ! lThe· result would be a series of pairs of pea~s of unequal size. This is 

. ! l 
I 
i 

An Equal Opportunity Em1,:loy 
:, 
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' I 

what one sees for the dl form of II (Figo 2). In the meso form of III, under 
the same restrictions,the two gauche forms would be enantiomerso However, 

319-21 

within~ single enantiomer, all of the carbons are stereochemically and magnetically 
different and would show sets of equaf peakso This is what one sees in the spectrum 
of meso II at low temperature. •. 

The reason that the anti form of II is unlikeiy is that the molecule looks like 
two unsymmetrical flat bars joined at the middle of the flat portion. In either the 
eclipsed conformation or the anti conformation, the bars must themselves be eclipsed, 
which is difficult. -- · 

To our knowledge, this is the firs3 time that such a phenomenon has been. described 
for an acyclic system involving two sp carbons. In cyclic systems, of course, an 
anti conform,Jion is forbidden by the ring structure. Thus, in cis-1,2-dimethylcyclo­
hexane, the 2)c nmr peaks of the methyl groups are split into two equal peaks at low 
temperature. · · · · 

Sincerely yours, 

~1 /,,(51.,<,,""1 _Iif'? 
Thomas T. Chou 

l) 
D. Dave, J. B. Stothers, L W. Wahnhoff, Tetrahedron Lett., 4229 (1973). 

2) D. K. Dalling, D. M. Grant, LeRoy F. Johnson, .'1_. Am. Chem. Soco, 93, 3678 (1971 ). 

P.S. Please credit this paper to Professor Edward Samulski's account. 
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_ Fig.2 
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,I': 
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i 
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Fig. 3 ""' 
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Now, Varian CP/MAS solves your materials 
· science problems faster. 

Call or write today. 
For immediate assistance .concerning 

Varian NMR solids, call 800-231-5772 
(In Canada call 416-457-4130). 

□ You change samples without changing th~ probe .. .. 
loading is faster and easier: · 

□ Our double air-bearing rotor design provides stabilized 
SJ1)inning at over 5000 Hz, with no need to adjust the 
magic angle on each sample. 

□ You can use the multianuclear capability to observe 
nuclei from silicon to aluminium. 

□ Variable temperature option lets you study molecular 
dynamics and species that are normally unstable at 
roor:n temperature. 

□ Powerful pulse programming capability allows routine 
use of sideband suppression techniques on complex 
materials. 

Varian Instrument Group, 220 Humboldt C0urt, Sunnyvale, CA 94089 
• In Canada: 332 Guelph Street, Georgetown, Ontario L7G 485 
• In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland · 

MORE 

varianil@D05@@!1Dil 
INSTRUMENTS .,: 
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Drexel University• Philadelph ia, Pennsylvania 19104 

College of Science 
l)pp,Hl ll ll'll l o f Clw 111i~try 

(':.1"15) 895-2638, 2639 

Re: Instructor-Postdoctoral Position Available 

Frank D. Blum 
(215)-895-2650 

Dear Barry: 
I would like to inform your readers that I expect to have an Instructor-Postdoctoral position 

available starting in September 1985. The position involves half time teaching ( 6 credit hours, 
normally in general chemistry) and half time research in my group during the academic year. 
The summer involves full time research. Support for up to three years is normally possible. 
The research curr.ently being performed in our group involves using NMR to study i) polymer 

. reorientation via deuterium relaxation times, ii) solvent transport in polymer systems using 
pulsed-field gradient sp1n-echo studies end iii) dynamics in micelles , llquld crystals, and 
m icroemulsions. Interested parties should have their resume and two .letters of reference 
forwarded to me. 

Sincerely, 

c!}~D~ 
Frank D. Blum 
Assistant Professor 
of Chemistry 

INSTRUMENTALLY ORIENTED NMR SPECTROSCOPIST · 

The Chemistry Department· of the 'Qni versity of Ottawa is .seeking a Ph.D. 
level scientist (physics or· chemistry) to supervise the .operation of the 
departmental nmr facilities which include EH-360, T-60, FT-80 and XL-joo 
spectroceters. 

The ideal candidate should have extensive experience in RF and digital 
electronics, hands-on experience Yith high field instruments and a variety 
of pulse 2D ·techniques as well as ·experience in applications to chemical 
problems. The position would include some responsibility for training · 
graduate students and staff in the use of instrumentation and the candidate 
would be encouraged to participate in active research problems . 

The appointment will be made at the Research Associate level with the 
salary being decided on the basis of experience. In accordance with 
Canadian Immigra.tion requirement·s, this notice is directed to Canadian 
citizens and permanent residents. 

Applicants should send their curriculum vita, including research 
experience and the names of three referees to: 

Professor R.R Fraser 
Department of Chemistry 

University of Ottawa 
Ottawa, Ontario KIN 9B4 

Canada 
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UNI.VERSITY OF SOWiT . FLO HI DA :·· 

i I I 
TAMPA • ST. PETERSBURG • , ORT MYERS SARASOtA! -: . 

i 
I 

DEF:ARTMENT OF CHEMISTRY 
TAMPA. FLORIDA 33620· 

813: 97.4-21'44 
SUNCOM : 574 -2144 

Professo r B. L. Shapiro 
E.ditor, TAMU NMR Newsletter 

, Department of, Chemistry . 
J-iexas .A&M Uni:versity 

, College Station , . TX 77843-3255 

I 

I 
I 
I 

i 
I 
I 

March 14, 1985 

11 Temperature Dependence of l~ejlati~e LIS 

Dear Barry: 

I 

1. During an 1 extensive multinuclear invesltigatf n of the lanthanide 

induced shifts of adamantanone we loo.ked a~ the temperature depen-

dence of the s~ifts. . Contact and pseudocor r ct ls~if~s have long been 

k
1
~own to resi::ond differently to te~peratulr i var1c1t1on, although ,i the 

precise mathematical form of the tempera1iu re r ependence has been 

argued. Since geometry calculations with LI ~ I are limited to pseudocon­

tact shifts, _it is important to identify sign J
1 

ica,nJ contact contribut.ions 
I . . I I , . 

fo the experimental LIS. We have found that tne temperature de1,en-

~ence of relative LIS provides a convenient i ebhn lque for recognitidn of 

t hose nuclei in
1 

a particular · substrate havin ~ !sig ~ificant contact shifts. 
I , I 

T;he key to the method is normalizing the LIS to those of a nucleus that 

should have litt le or no contact shift (i. e , , ~~ ich is separated fro~: the I 
coordination site by several saturated carbonls);. · : , 

I' The following Table summarizes the. teml.. i at"(e. deperidence of:1 the 

ytterbium induced shifts of adamantanone (rJ ,1a\tiv j to H0) . lnspectibn 

of the Table shows that the relative LIS J re constant for 1 H signals 
I I I 

contr ibutio to 13 C LIS appear 
I I ii ' 

sepa ating the observed nucleus 

except for H • Similarly, the contact 
I , a 

t ,!> decrease with the number of bonds 
., 

from the coordination site . 
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Temperature Dependence of Yb(fod)
3 

Induced Shifts of Adamantanonea 

Nucleus 

C 
a 

cf3 

Cr 

c6 
H 

a 

Hf3syn 

Hf3anti 

Ha' 

H15 

3.88 

2. 19 

1.35 

1. 14 

1.00 

-25°C 

4.90 

2.38 

1. 81 

1.33 

4. 12 

2.1-8 

1.38 

1. 12 

1.00 

20°c 

4. 15 

2.17 

1.38 

1. 12 

1.00 

a Norma I ized to the LIS for H 
15

. 

b In CFCl3 (slow exchange); other data is for CDCl3 . 

45°c 

5.55 

2.48 

1.84 

1.36 

4. 19 

2. 18 

1.39 

1. 12 

1.00 

The results of this procedure are in good agreement with other, 

more elaborate methods for separation of contact and pseudocontact 

shifts. Its simplicity recommends it as a useful check when observed 

LIS are being fitted to the pseudocontact equation. 

~; 
ou I s J. Raber 

Univ rsity of 
South Florida 

<]~ 
• Joop A. Peters 

Delft University 
of Technology 

P.S. Please credit this to the account of DJR (with the expectation that 

said account will be reinstated). Those colored messages really do have 

some significance .after all. 
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IN REPLY REF R TO : 

61;20 :-16 1 : AjN G : og 
5 March 1985 

Prof~ssor Berna~d L. Shapiro 
TAMU NMR Newsletter 

. ' I . 

Chemistry Department 
Te ~9s A & M University 
Coll~ge Station, Texas 77843-3255 

·'' Phase r Enhancement for Precise ,et rmination of . .i• 

Small Rf Phase An ] es , . 

· De a r Bar r y , 
I 

I r e c e n t 1 y ~ ad t h e p r i v i 1 e g e o f[ a ':( e a r ' s . s .ab b a t ~ r a 1 i n 
Professor Alex Pines' lab at u.c. Bet eley. With co li eagues 

d 'k . ' 1 1 d 1 . 1 Jean Baum an M1 e Munow1tz, I concen r~ at1 on mu tip e-guantum 
NMR 1in strongly coupled solids. Creation and detection of v ~ ry 
hig h order <?o~e rence s ( 6 0. quanta . and ~~ov~ ) put a severe_! bu~lden 
on the rf d191tal phase shifter as we l l a ~ on ones credul1 lty. 
Thou:gh the required phase increme_nts l d re l small (ca 1.4°

11 

for an 
8,_._ bit phase shifter), these increments rri us r, c;3.lso beset .to gr1

1

eat 
precr:), sion since, compared to a sing Ji e1-ql!lantum coherence, an 
n-qu~ntum coherenc;:e is n-times . more · sei:i:p ~th~_e to c;\ny ph~se_ ·_error. 
Pre c 1 s e meas u r em en t of sm a 11 p ha s e . s h 1 f tH;; 1 s r a the r d 1 f f: 1 c u I t ; 
one \approach is following. I . . 

To measure small deviat:j.ons frorr lthe nominal value •! of the 
ph ~ ~e {nc r ement ; ip principle one ca? in b rease · the ef f ective 

· phas~ shift by mul~iplyipg the freque ricy J f the digitall~ ph!ase 
h ' f 1 

' • • b m d h. I J I d · · s i :it ed 30 MHz , cartier y 2 an t . en p11asEr . etect1ng against an 
unm d auiated ca r rier at 2m x 30 MHz; T~~ s f s some. what anf log~ us 
to 1r 1he actual multiple-quc;1ntum ·NM.R exper ~ment as well :· as the 
broad casting m~ ·\:- ho_d wh~ch increases t~e I Pihase ~adulation index by 
frequency mult1pl1cat1on. In . practice , I I mixed the 30 ,MHz IF 
down . to 1. 25 MHz and then multiplied up ~ lj to avoid phase detecting 
at ~nconveniently high frequencies. B~ st~pping the diiita l ly 
sel,~ ted phase linearly in time, a si +uso \ d results and 1 ca ~ be 
Four1ier transformed to _show the power jsp~ctrum of the' phase 
~::i~ .t,ion, as in the figure. Detail ~

1 

( i ii l appear in J. Mag. 

!1 I 
1 Please tJ;ansfer J;:3ill Moniz' s subsc : ilption to my name. 

1 

I I I . 
Best regards, 

I 
I 

, I 

?ir( . ·, 
Alle1~ N. IGarroway~ Head

1! 
Polyrhe,r £Diagnostics Section 
Polyrhe1

1
ri d Materials Branch 

• I I 
Che~: ~tr ~ Division 
Code 6'12 . i 

::. 
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Phase Enhancement for Precise Determination 
of Small RF Phase Angles 

25611 

· I 

-128 0 128 
~-111-

An eight-bit digitally phase 
shifted signal and associated 
magnitude transforms for phase 
enhancements of lx, 32x, and 
256x. Sidebands indicate 
unequal step sizes in the 
digital phase shifte.r and 
these errors are most clearly 
seen under high magnification. 

CUSTOM FABRICATION 
From: The Alternative Source 

■ Our special services include the design and 
manufacture of custom-mad~ Insert Tubing and Dewars 
in glass an.d quartz. These parts will be especially crafted 
to meet your exaGt needs with the precision necessary 
to match the application. NMR and EPR applications 
are •a specialty. 
■ Standard items include high quality, precision 5 and 
10 MM O.D. NMR Sample Tubes, Tube Washers 
and Storage Racks. 

Your inquiries are invited. Call or write, TODAY. 

~,\111/,/;~' 

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

PHONE: 609-794-2005 

319-29 
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InstrUMents 
Inc. 

P.O. Box 3326 Danbury CT 86810 

I 
Dr . B. L. Sha.piro 
Te~as A&M Nmr Newsletter 
Department of Chemistry 
Colleg• Station, TX 77843-3255 

Dear Barry: 

283-796-2500 

I [i , ~MR2D Software-- and Pa 1 cal vs C 
I . I : . 

been concerned l ith the problem of 
I I I 

As you 
, I 

know, I Ive 
off-line processing o1 2D nmr data on the System-9000 Nmr 
workst~tion, ~hich re•ulted in the rele ~~ e 6 f the NMR2D software 
p a. ck a J 'e a. t t he e n d o f l a s t ye a r . 'we a r e \ a: l w ! y s g l ad t o he a. '.r f r om 

I
I I I · I 

us.ers .about their ideas for enhancements for such product ·s. 1 

" I· 1 I 
0

1

n another .1 note, I have been sp ·ending some of my "spa.re" 
time looking at . the C language for use \ ~i ~cientists, since as 

I ' I I you know, I have been a Pascal partisa r (b i got?) for some tie. 
In c.:i. se any of your readers might be inte i- ested in my op·inions 

so fa 1, I am summarizing them below. 1 1 1·. Ii 

Pascal is friendlier, but wordie ~ . Pascal compile~s are 
more likely to catch mistakes that C le ~s g by . C assume,s that 
you know what you are doing at the word-b ~ te-bit level of your 
mac·h1ne, while I Pascal is . considerabl {r 1:mo t e of an abstra1ct-ion. 

, ' I I 
Many : versions of Pascal do not allow : double precision real 

I I 
(although ours does), while ~ gene~a.lly works in 

I
' I:· I 

a r i t h1ue t i c 
double precision. 

I 
Other than portability, C is suppdseed to generate faster 

runn i ng code. In gerieral, I have nbt! f 6 und this to beq true, 
sin.ce jii this repr ~ sents a co~bination of 1/hJ a.s ~ rements of the il skill 

. ' I I I I I ' 1. o ,f . the compiler 1 writer and the user. However, if you need to 
perform frequent ! multiplications or divi J io As by 2 by shif~ing a 

' ' I, I I I 

~omputer wo'rd right or left, Cha~ a d i~ in i te advantage, : since 
the Se : f U Tl C ti On S I are n O t pre Sent in ma h Y, 0 ~her l 'an g U age S . Thi S 
.co~ld ' be of gr~at value in writing ~ Ij ap h ics di~play ro

1

~ti ri e .s 
without resorting i to assembly language co d ~. I ' I 

', I I ' . I 

I ' I ' . : 

F or the scientist who does occasionl1I prgramming, Pascal is 
' I ' I• 

usually more friendly, but for the ded ~cated processor of d ta 
in. u d usual ways, ! C may b~ advantageous. \ tNe + dless to say, : th~s ;e 
commen.ts may not be universally agreed to by your reade 1rsh1p', 
but they : should ]

1

give ,those who ·are star t

1

. ijng , out some point ,e r s · o ;n 
wh a t • to look f o .r . 1· · j · 

I ·11 ·. · . ·· 1 Ji t : me pos l the following in rep 1li to your scrawled , note,: 
'ii/hy 1d l~n't Eskimos build fires while ice fi sh i ng? I'll tell you a lt 

.i/1 l 

.the ENC . ; 
I 1.:: , . 

!i 
B e s . t r :e g a r d s , 

,· I'' . n,.'~-J. . (fv•-; J;, 
James w. c ,oop·er 

I 

! 
I 

i 
, I 

~ 

L 



New Advanced Function Series FTNMR fram IBM Instruments 

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

it easier on the budget 

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

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

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

Extras are standard 
Features frequently costing extra, such as a broadband 
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 
: I_\ - \E\\ 1'::.:.:. 

~~~~~~~~~~~~~~~~~ ~~~ 

-- ~ · 

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

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

Let us tell you more 
To learn more about the new Advanced Function Series 
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 me,.-bureme t 

· and contrbl ·· 

•·•· •·•· •··· 

Hall effect feld regulator 
ER 031M 

l ·, 
: t 

II 

Hall effect magneto=ter 
ER 031Z 

l'O'l!Olt,.-i,.Y(a eii ~flllDCCMlltOUUIU.JIJ 

You can gel a new standard of performance by upgrading 
I 

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 
performance curves shown at the right. Regulator accuracy · 
is 200mG from I·- 50G to + 23kG. · 

Microprocessclrs in each unit 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 band width. Excellent long-term stability, 2 pprrJ 
degree. 

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

I 
BH 15 Hall effect magnetometer-regulator-Combines 

features of ER 031M and ER 0312 plus sweep capability, 
digital and analog outputs and homogeneity plots (x-y) 
with resolution of lmG. 

ER 035M-Exlremely accurate NMR magnetometer, SmG 
from 450G to i20kG. Tracking rate, lkG/3 sec. Optional 
EPR in-cavitl probe. 

Integrated s·olutions for Science and Industry 

Hall effect fie 
1
d regulator 

and magneto,iter BH 15 
NMR magnetometer 
ER 035M , 

K Gauss 5 10 15 20 25 

I 
!Let us tell you more 1 

To get more ~nformation on these IBM lnstrurnJnts 
products, just ~end the attached reply card or caJl 
800-243-7054~ In Connecticut, 800-952-1073. ,Or 
write IBM Instruments, Inc., Orchard Park, PO Box 
332, Danbury, \CT 06810. Outside the U.S.A. get in 
touch with your nearest Bruker-Spectrospin sales 
representative. · 

----- ------ - - --__ _,._ 

- - --.. -= ====='-= I =-
Instruments 
Inc. 

L 

. - -... ,.. 
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March 1, 1985 

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

XEROX 
WEBSTER RESEARCH CENTER 

800 Phillips Road, 0ll4-21D 
Webster, N. Y. 14580 

Modification of the Frequency Control Board of Earlier PTS-160 Synthesizers for 
Compatibility with the Bruker SY Interface 

Dear Barry: 

Recently, we upgraded our Bruker CXP 90 MHz spectrometer fo 200 MHz with the addition ·· 
of a Cryomagnet Systems, Inc widebore magnet. In order to generate the proton . or fluorine 

· frequency needed for solution homodecoupling experiments, we have adopted a technique 
similar to that described by Mooberry (TAMU 314-33) . The standard Bruker 90 MHz output, 
controlled by the "02" software command, is mixed with a fixed 110 MHz (98 MHz for 
fluorine) to generate 200 (188) MHz. The 110 MHz is derived from the CXP console PTS-160 . 
synthesizer, which would otherwise be unused. The frequency is controlled via the "SY" 
command using an interface/cable supplied by Bruker. One problem we encountered was 
that our earlier vintage PTS-160 (with program board # PR1014) does not provide jumper 
options to configure the strobing sequence of the BCD codes to be compatible with this 
cable. Whereas the CXP interface strobes in the entire synthesizer word in parallel (and 

r----, hence functions properly independent of the PTS interface strobing configuration), the SY 
interface/cable strobes in the BCD digits serially in a specific sequence. 

This problem can be rectified with the following 3 changes on the PTS-160 frequency control 
interface board, which is mounted on the rear panel. (1) Connect edge connector pin 46 to 
pin 47. (2) Cut the connection between U6(pin 4) and U7(pin 13). (3) Connect U6(pin 13) to 
U5(pin 4). With these modifications, both the CXP interface · ("SF" command) and the 
interface/cable ("SY" command) will correctly load the synthesizer word . The table below 
shows the original and modified edge connector pins for the BCD strobe lines. · 

Digit 

10 MHz 

1 MHz 

100 KHz 

10 KHz 

1 KHz 

100 Hz 

10 Hz 

1 Hz 

0.1 Hz 

Latch Enable Edge Connector Pin 
Original Modified 

23 23 

24 24 

24 24 

25 25 

25 25 

46 25 

46 46, 47 

47 46, 47 

47 46, 47 . 

Sincerely, 

-✓~ 
Samuel Kaplan 

319-33 



March 5, 
l''r:9 85 

1: ' 
Professor 'B.L. Shapiro 
Departmen,t of Chemistry 
Texas A &, 1 M University 
College Station, TX 77843 
U.S.A. \. 

Dear Barr~( =· 

Re: More '.Sol vent Suppression 

'i: 

I
. I:. 
11 ', . 

While running some Multiple Solvent Peak Suppre'ssion E,pectra on our Bruker WH400 and 
WH200, Crf pidly switching the. decoupler frequency .for j.several seconds to pres::1.turate 
the solv'e~.t pe.aks), we 9oted that the effectiveness o ~ the technique dependedn strdngly 
on the le t;\gth of the short interval spent at each frequency and less so on th::!, total 
saturati,?1 ., time. Inves~igation in~i'cated that for. ~n~1 number of solvent peak:;; . the~ best 
suppressi r'n occurs when each peak is repeatedly excited by a soft 180° pulse. 1 The · · 
following 1:11icroprogram accomplishes this: \· 

1;; 1 ZE 1 • • ;DP=:=30L dB' 
I : 2 02 · · · ;P1=53000 !us 

1' 3 (P1 PH1) : D ;C=TTOTAL)ip1 (85-189) 
[ · II 4 LO TO 2; TIMES C ;PW=9'0° . · 

5 G0=2 

i' I 

:I. 
,\ 
I 

r 
I 

By making .can integer multiple of the number o:f; peaks +1, the last nucleus irradiated 
before acquisition will be cycled. ii' I 

' I' ' ' I 
Attemptin~!~ to document this phenomenon proved the basib truth of the hypothes jL s but 
also showe!i a complication. fig. I is a plot of· the a

1
lverage integral of the 1:wo 

I I ,I , ' ( 3 ) • solvent pe(3,kS relative to 0.5% tt2o of a solution ?f chlolesterol 10- . M in a 40/60 
mixture of1C6 H6 and (CH3 ) 2co vs decoupler pulse angle. The number of pulses is 
adjusted t ~ give a total saturation time of 10 sec. in · each case. There is the 
expected minimum at 180° c~2i); however, near 0° the amplitude oscillates between bout 

· I · , · I 
35% and 100%; similarly, near 360° an oscillation between 20%-50% occurs. We ;suspect 
that the ~Jllpli tude and frequency of the oscillation is l; a function of the H1 I 
inhomog~neity (which, for this particular probe, is ra't

1

. her bad) and of ,the offset, 'I 

respectiv,::!J,.y. . . : l 
This technique allows one to reduce any number of solvent peaks to <3% (Cf.Fiq. IIb. 
Six ~eaks ,I 

1
: the 12cH and 1 3ctt peaks of two sol vents, ar~ suppressed just as well as I the 

two 2cH peaks in Fig. Ila). rt can be as selective a b desired--the excitation I 
bandwidth (~s 2/P1. If anyone can think of a reason foi-· doing an NOE experimer1t wi}h 

multiple s ,~ turations, this is the way to do it. . . I: . . ' I 

Please cr1:!di t this contribution to Tom Nakashima' s sub cription. 

Y.Jours tnc:::e.rely, 
1 · . . . . 

(~· · ' _ : · ,::- ··~ ' s- ·, 
G .en Bigam , 

I 
GB/lf I:: 

L 
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Fig. I 

'""d ~,o• 
D,e e"&(..rJe.... ?4t,l5e. A11< le. 

12 
Fig. Ila CH Solvent Peaks 

Saturated 

200MHz, 8Scans 

12 13 Fig. IIb CH and CH Solvent 
Peaks Saturated 
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WASHINGTON~ UNIVJCRSITY 
~ · .. ·. I 

ST . LOUIS, MISSOURI 83130 

DEPARTMENT OF CHEMISTRY 

Professor Bernard L. Shapiro, Editor and Publishef 
TAMU NMR Newsletter 
Texas A&M University 
Department c,f 1 Chemistry 
Coll~ge Station, TX 77843 

I 

.. , 

1
'. 11 

' i March 5, 1985 

' ~ ; '.I 
I 
I 

I 
. I i 

Dear Barry• SATURATED WITH SATURATION 

Cullis a:nd coworkers
3
in 1980 demonstrated th~t singl ( frequency irradiation 1~ithi jn the 

broad,. membrane derived P hump resulted in complete and relatively rapid saturation! of 
this broad resonance with perfused liver .i!!_ vitro.(1,2) /Building on this soft-tissue: 
result, we demoostrated the success of such an approach t n vivo with a primarily hard~ 
tissue derived Jlp hump {bone/membrane) observed in surfiice-coil studies of brain.{3)! 
These .i!!_ ~ivo brain results have been 'confirmed {~) · as h,,

1
,ve Cullis's perfused liver ! 

results {5). . . . .. · . 

I for one: am now satisfied that the laws of physics ifre independent of obser~'er pjosi­
tion. However, it is worth reemphasizing that, as in Cu l lis's original work, the usej of 
UANTE type hard-pulse sequences (6) is an extremely .convElnient way to carr_y out such 
effective CW ~aturation. Although this eliminates the nded for a second np irradiathon 
channel, sue:_h hard-pulse sequences do not appear to . be i rl' vogue with hump suppression;ists. 

The accompanying figure! illustrates the efficacy of l~ard-pulse saturation. r'he rlight 
hand spectra· are of perfused rat liver .i!!_ vitro taken uncier identical conditions in the 
absence {top) and presence (bottom) of a DANTE saturating sequence applied at a frequ:ency 
position indicated by the arrow. Efficient suppression of the baseline hump is obtained. 
The left hand spectra are of rat kidney in vivo taken wi1:h a surface-coil in the : abse1nce 
(top, 4616 scans-5 min) ancl presence (bottom, 200 scans-:L3 min) of a .DANTE saturatin:g 
sequence applied at a frequency position indicated by thE~ arrow. Again, efficient I 
suppression o,f the baseline hump is obtained, although i1j is clear that one needs to be 
cautious with ' respect to placement of the saturating frequency and alert for modµlate 'd 
peak intensities. j j 

Spectra in the. accompanying figure were obtained by Dr. Mike Crowley, Dr. Joe Sch
1
uh, 

Dr. Robert Shalwitz, Miss Coleen Ewy, and Mr. Bruce Berkc~witz. This work will not be! the 
subject of a forthcoming paper. . Sin~ere J , · 

r 
~ . 

o ph J.H. - Ackerman 
JJHA/kk 
enclosures 

1. 
2. 
3. 

4. 

5. 
6; 

B. DeKrui
1
jj, G.A. Morri s, and P.R. Cullis, Biochim. l. iophys. Acta, 598, 206 ,{198(.). 

B. DeKruijj, A. Reitve l d, and P.R. Cullis, Biochim. l~iophys. Acta, 600, 343 (198CI). 
J.J.H. Ackerman, J.L. Evelhoch, B.A. Berkowitz~ G.M. l,Kichura , R.K. Deuel. and K.S!. 
Low~. h Magn. Reson., 5~, 318 (1984). . .• I . . . 
H. Gonzales-Mendez, L. Litt, A.P. Koretsky, J. Von C lditz, M.W. Weiner and J.L. 
James, h Magn. Reson. :: 57, 526 {1984). . . · · 
W.J. Thom~, L.M. Henderson, and K. Ugurbil, J. Mais§ Reson., 61, 141 .(1985).

1

' 

G.A. Morris and R. Freeman, ~ Magn. Reson.,29, · :Tf978J. 

(continu~d on page 39) · 
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THE SOLID CHOIC:E IN NI\IF~ ... 
MAGNACHEM IM-1oosi 

For routine, low cost NMR experiments, 
Magnachem's M-100S can get the job 
done quickly and effectively. Plus, it's 
specifications are outstanding! 

SPECIFICATIONS 
He Refill Time: > 60 days 
N2 Refill Time: >8 days 
Resolution: 13C Adamantane GP/MAS 

Observation. 
<8 Hz (1/3 ppm) for Narrow Bore Magnet. 
<5 Hz (1/5 ppm} for Medium Bore Magnet. 

GP/MAS Probe 

Sensitnvity: 13C Hexamethylbenzene. 
>120:1, 12 Scans i 

Decoupling Power: > 1 O Gauss 1 H ' . 
(<6 µsec, 90° pulse on 1H), undei 
CP/IVIAS Conditions. : I 

Spinning System: Double Bearing, ~~igh Stability 
Bull13t Rotor System with Independent Drive 
and Bearing Air Supply. : 

Spinning Speed:> 5 KHz with Delrin® 
(20 psi air pressure). 1

1 

>3.5 KHz with Kel-F® Rotors, .i 
1 

(15 psi air pressure). 
11

, 

Write or call us today for more inforinatiom. 

I 

! I , , 

'We make it all routine' 

208 Commerce Drive• Fort Collins, CO 80524 
(303) 484-2782 
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UNIVERSITY OF CALIFORNIA. SANTA CRUZ ...... 

BERKELEY • DA VIS • IBVINE • LOS .ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO 
i .. . I 

I o SANTA BARBARA • SANTA CRUZ 
---,.---~ • I 

DIVISION OF NATURAL SCIENCES 
THIMANN LABORATORIES . 

Dr. B.L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX ?7843 

D_ear Dr. Shapiro, 

_ .. 

SANTA CRUZ, CALIFORNIA 95064 
. · · March 6, 1985 

I· 
I 

i. 

On more than : one occasj'. on we have experienced diffiqu.lty in determining the 1 

number of p;i.·otons attached to a 13c during structural elucidation work upon a 
complex marlrie natural product. A major complication associated with many one­
dimensional J-modulation techniques is that non-ideal peak intensities are often . 
observed. CH's are especially troublesome because a large range of JcH values 
can exist, and application of the DEPT technique does not. always solve the probl~m. 
Another limitation occurs in APT, INEPT, or DEPT when opposite phase degenerate · 
resonances canqel. We have often observed the firstsitu.ation in APT experiments 
for carbons with JcH = 180-200 Hz which give nulled _orslightly negative peaks I 
and for JcH > 200 Hz which ,~ive negative tntensity··peaks. 1 . , ; 

A simple modification of the Patt/Shoolery APT sequence has allowed us to 1 

circumvent most of the above problems. Our procedure invqlves obtaining Residually 
Coupled APT (ter~ed RECAPT)2 spectra by single frequency off-resonance proton 
decouplillg during an APT eJ~periment. This leads to expected variations in 13c , ! 
signal phases, but each resonance also exhibits residually coupled narrowed mult~pletis. 
An example of RECAPT results is shown in Figure 1 for a marine sponge metabolite 
heteronemin ( 1). Note . that c...,24 would be assigned a_s a quaternary. C type from 
the normal APT spectrum (Fig. 1a), whereas the RECAPT spectrum (Fig. 1b) clearly 
shows C-24 to be a doublet,, In addition the location of a.11 other quaternary CI s ,' 
such as C-4 1, . C-8, . C-1 0, and C-13 is easily established~ 

The pulse sequence ell!ployed (Fig. 1) may be implemented in ri.ew or old spectro­
meters with no hardware or software modifications. Many older FT/NMR instruments 
employ Noise Bandwith knobs (including our JEOL FX~100) in which the computer ·· 
turns the noise on or off and the Noise Bandwidth knob itself controls the width. 
During 13c observation in a typical off-resonance experiment, reduced coherent 
proton decoupling is performed away from the resonances (off-resonance p~int) , 
because the computer autom~tically reduces the decoupling power and turns the ' 
noise off. The ~dvanta.ge of our REOAPT metho<J. is that an "off resonance" spectrum 
is generated u.sing high power wnich is accomplished by .moving the noise decoupler 
frequency to the off resonance position and disabling the bandwidth. · 

~-;ya.._~.~~ 
Larry Manes ¥rim Loo 

Sincerely, 

Phll Crews 

1crews, P.; Myers, B.L.; Loo, J.; ~all, D.; Ide, C. J. Natural Products, 1985, 
submitted. 

I' 

2crews, P.; Naylor,~-; My~rs, B.L.; Loo, J.; Manes·, L.V .. Magn. Reson. Chem. 1985, 
i in press. : , 

~. 
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BERJC.ELEY • DAVIS • JRVJNE • LOS ANCll.BS • IIIVERSIDE • SAN DUCCO • SAN l"RAN!:)JSCO . SANTA BARBARA.• S~NTA c1\uz 

SCHOOL OF PHARMACY . 
DEPARTMENT OF PHARMACEUTICAL CHEMISTRY 

I 

Professor B. L. Shapiro 
Department of. Chemi~try 
Texas A & M University . 
Coll.ege Station, Texas 

7784:~ 

SAN FRANCISCO, CALIFORNIA 94143 

March 6, 1985 

Dear Professor Shapiro: .. . 

We are having fun on :our new GE-500 MHz NMR spectrometer that arrived last fall. Orn? of 
our long t~rm , projects is to understand the basis for the sequence specific damag,e of I~NA 
caused by I the ' anticancer drug, bleomycin. To this end we have designed and syntb~sizep. a 
nonpalinclromic DNA hexamer, 5'CCACGG/3'GGTGCC, that contains a "high affinity 61eav,~ge 
site" at the 5 'GT pair. The behavior of our hexamer under assay conditions bas full.y lived! up 
to our expectations. · · 1 • 

• I 

We are a little disturbed, however, by the results of 1H NMR studies of the · binding! of 
bleomycin, . or Zn:bleomycin to the hexamer. As shown in Figure 1, Zn:bleomycin is in f;ast 
exchange with the oligomer and only the resonances of the bithiazole moiety are sigr.iificarltly 
perturbed upo:p binding. We do not observe major shifts of resonances of the nucleotide babes 
or the metal binding portion of bleomycin, a result consistent with the absence of bithiaz!ole 
intercalation. Furthermo_re the tm decreases from 42°C for the oligomer t6 37°C _fo1~ the il: 1 
mixture with Zn:bleomycin. These results lead us to .ask whether sequence specific damage is 
more of a kinetic effect rather than reflecting a therrnody:namicall.y stable complex'? . In Any 
case we are exploring the , binding properties of other metal complexes to see if th~ rlatunl of 
the metal. will influence the binding affinity or kinetics of the complex with DNA oligcmers. 

' . 

. Please credit this letter to the account of Tack Kuntz. . ! 

i-: 
Sincerely yours, 

Norman r Oppenheimer 

Associate.Professor of 
Pharmaceutical Chemistry 

. I 

P.S. I expect to. have a '.postdoc position available this coming fall to continue ~ ork Ion 
bleomycin:DNA interactions and related work. Anyone interested should please cor;tact me.1 

I • • 

_.-- .... 
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Figure 1: . Comparison of the downfield region of the 1H NMR spectrum of the duplex (top), 
Zn:Bleomycin (bottom) and a 1:1 mixture (middle). Spectra were obtained at 
11 °C in lOmM potassium phosphate bufl'er at pD = 7.5. Oligomer and 
Zn:Bleomycin coqcentrations were lmM. 
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· UNIVERSHAT TOBINGEN 
PH.YSI KALISCHES INST I TUT 

D-7400 TOBI NG EN 1, den 19. 03 _. { ?85 
Morgenstelle 

Telefon (0 70 71) 29 6714 

' 

Pr'of. Dr. 0. Lutz 

~hysikall~c~es instlfot, Morgeriste11~; 0 :7400 TUbingen 1 

Prof,esso~ B.B .. Shapiro 

·Departm~nt of Chemistry 

Texa~ N·& M Uni~ersity 

College Station 

Texas 77843 . 

7 

LUSA _J 

1hr Zeichen 

23Na T · in Pig Tissue 
1 

Dear Barry 

Unser Zeichen lhre Nachricht vom 

Lu/Sc 

.·Recently . we have been interested. in relaxation times of 23Na !in 

tissue since a 1. 5 T whole body NMR 4"magi1~g system from Siemens 

is . now in · operation at the University of 'riibingen. 
I . 

As a : demonstration for the signal-to~noisc= ratio a typical example 

of a . T1 FT in~e~sion recovery measurement using our 2.1 T Br~ker 

SXP 4...;100 Jf~urie
1

rspectrometer is given in fig. 1 together with 

sbm1= e_xperimenta'l parameters. '· 

Iri
1 fi~. 2 results for different pig ~issues are presented, in~icaf ing 

· that T1 . is rather short. for, rapid pulsing and different by .a factbr 

of two for the v.arious pig tissues f avour:Lng. the contrast in 

imaging. 
i 

Sb~e further results have been publi~hed :Ln Z. Naturforschung 

39a,, 616 (1984) I ,, 
(by u. Brandle, E. Kammerer, D. Kohnlein and 0. Lutz). Ii 

_ 1; i 

Sinc~rely . yours 

. CJJ;<J; 1 • 
I 

1, 

(Otto) 
(continued on page 
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Solutions in Frequency Synthesis for NM R 

Why use a !ihotgun instead of a rifle? 

BASIC PERFC)RMANCE OPTIC>NS 

BANDWIDTH ... '. .............. 1 to 20MHz 
CENTER FREQUENCY ........ up to 1 GHz 
RESOLUTION ......... 1 microHertz to 1 Hz 
SWITCH I NG SPEED . .. <500 NANOseconds 
SWITCHING MODE .. ... phase continuous 
SPURIOUS .............. -75dBc to -45dBc 
HARMONICS ... . ........ -50dBc to -40dBc 
PHASE NOISE .. 

1 

........ <1 00dBc at 1 KHz 
SIM u LTAN EOUSIOUTPUTS ... SI N/COSITTL 

MECHANICAl~ CON FIGURA TlfJN OPTIONS 

I 
One or two circuit boards 
Any electrical interface 
Custom or standard chassis 
Your logo and part number 

' 

from the 11nent.1 above ••. 

... we'll build EXACTLY what you need!! 

SIGNAL l'ROCESSING AND CONTROL OJ'TIONS 

Quadrature output : - -, 
Remote controlled phase rotation

1 
(90c steps) ~ 

<-1 00dB isolation pin diode switching 
BCD or binary control i I 
Onboarcl or external clock . 
Remote control led phase reset td 0° 
Digital output of phase informatian 
Phase predictability 1 

Phase repeatability I I 

ADDITIO1MAL OPTIONS 
I I 
I 

Switching speeds as fast as .040usec,. 
Simultaneous TTL and not-TTL. 'I 
Additional fixed frequency outputs. 
Local and remote control. I 

DESIC:iN YOUR OPTIMUIVI RF sou1,c,E! 

~ -
~~CTHONICS INC 

• 7380 CLAIREMO NT MESA BOU LEV ARO • SAN OIEGO CALIFORNIA 92111 o (619) 292-0500 • 

, I 

I I 
11 

TELEX 81i2008 SipiTEOUD 
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UNIVERSITAT TOBINGEN 
PHYSI KALISCH ES I NSTITUT 

. 0-7400 TOBINGEN 1, den 
Morgenstelle 

~ -i.2, 

Telefon (0 70 71) 29 67 14 

NUCLEUS: 2BN 11 

1 ms · 

FREQUENCY: 23 . 808 MHz. 2.11T 

SAMPLE: PIG SPLEEN. 0,7CM3 

EXP. SPECTRUM WI DTII: 5200 Hz 

NUMBER OF PULSES: 1000 

R E P E T I T I O N T I M E : l O O H s 

MEASURING TIME : 18.8 MIN 

RELAXATION TIME T 1 : 15.3 HS 

26 

.,_ 24 

90 ms 
50 ms 

31. ms 

MUSCLE 

22 LUNG HEART 
.20 

1 8 

16 SPLEEN KIDNEY 
14 

.12 LIVER 
10 

6 

6 

4 23 Na T1 in ms in pig tissue 
2 
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' Prof. D1: D. Leibfriti 
Universitiit Bremen 

Fachbereich Chemie/Biologie 

NW 2 Leobenerstra8e 
2800 Bremen 33 
Te/efon (0421)218-2818/171/41 

I 
I 

Prof. B.L Shapiro 
Dept. ·of Chemistry 

March 21, 1985/hg ' 

Texas A & M Universjty 

College Station, TX ' 77843 

i . 1_ ,. 

Title 

"P-31-in-vivo-spectroscopy of the gaster" 

Dear Dr. Shapiro, 

A theoretician ,who has lost his key in the dark is said not to 
seek it at the very locus of the loss but under a lamp post because 
there is light 'to see. So do in vivo spe~troscopists, including us, 
~hose pet is the Lengendorff heart just b~tause the spectra are 
obtained so easily. Spectra of the gaster, another interesting 
organ, are more like a search in the dark, as the muscle is thin 
and decays fast when superfused,. 

I 
I 

, The upper spectrum ove·rleaf wa~. recorded immediately after excision. ; 
The inorganic phosphate is already immense, and in the course of 
the experiment, still increases and shifts towards more acidic p)-1, 
while phosphocreatine and later ATP van1sh rapidly. The superfused 
gaster is so sh'ort-lived that meaningful expe:riments with physiolog­
ical stimuli are nearly impossible. 

There,fore, we decided for in situ experiments. A surface coil direct-'· 
ly at.tached to the gas ter (this. technique works we 11 with, e.g. the , 
heart) delivered a prior signal only when damping was carefully · , 
minimized and the organ was stimulated with acetylcholine. A solenoid, 
coil wound ardund gaster and duodenum gave sort of a spectrum. Final~ -· 
ly, an implanted solenoid coil granted the familiar 31 P spectrum : 
depicted as lower trace. The organ seems to be rather intact ~nd will, 
hopefully, remain so for a time sufficient fo1• further extended 
studies. 

Yours '· sincerely 



RAT GASTER 

200 G MALE WISTAR, 
UPPER TRACE: SUPERFUSED, IMMEDIATELY A~IER 
EXCISION, BRUKER WH 360 NARROW -BORE, 14~.8 
MHZ, 1.7 MIN TOTAL ACQUSITION TIME, DECON­
VOLUTION DIFFERENCE WITH LINE BROADENINGS 
OF 3o AND 680 HZ. -
LOWER TRACE: IN SITU, 
IM?LANTED SOLENOID 
co IL (8 MM I , ff, , 3 MM 
LENGIH), BRUKER BZH ' 
200/ 5o (COURTESY OF 

- BRUKER, KARLSRUHE), 
81,o MHZ, 36,2 MIN . 
TOTAL ACQUSITION TIMS 
DECON DIFF WITH lo 
AND lloo HZ, 
NO CHEMICAL SHIFT RE­
FERENCE WAS USED IN 
EITHER CASE, 

J 

Pr 

SP 

r-ATP 

CL-ATP 

s-ATP 

\ 
f 

N 

lo PPM 
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TEL~PHONE: AAMJO A LE 72 29 1 1 
AREA C:ODE 067 

TELEX N UMBER 66050 
POST CODE 2351 

IN AEPL V PLEAS E QUOTE 

REF. ·, 
·1 I 

T HE UNIVE-RSITY OF NEW ENGLAND 
ARMIDALE. N.S .W 

Department of Chemistry 

Professor B. L. Shapiro, 
Department of Chemistry, 
Texas A & M University, 
COLLEGE STATION, Texas 77843, 
u. s~ A. ' 

Dear Barry, 

March 22, 1985 

BARRIERS TO INTERNAL ROTATION ABOUT N ... N SINGLE BONDS 

·strongly hindered rotation about N-N single bonds was 1 first 
reported in 1965 as a result of n.m.r. studies on an N,N'·-diacylated 
cyclic hydrazine derivative (a tetrahydro~yrazine);·wh.ere it leads to · 
a barrier to ring inversion of 79 kJ/mol (1), and in 1966 from n.m~r. 
studies on tetra-acylated open-chain hydrazine derivatives, barriers 
to rotation being estimated as 75-88 kJ/mol (2). . 

. The barrier in hy~razine itself is orily ca 10 kJ/mol ("best" 
ab initio estimates; the experimental value ·of 16'kJ/mol is based on 
an incorrect assumption), but direct comparison is Somewhat misleading: 
in -hydrazi:ne (and alkyl derivatives), the N atoms are pyramidal . in both 
ground. state and transition state for rotation whereas, in the acylated 
der{vatives, these centers are planar. 

Ab initio estimates of the barrier .for internal ·rotation of 

I. 

I'. 

I. 

. I 

1· 
i ·' 

I 

112d hydrazine via the D "transition structure". l'ie in the range 85-
95 kJ/mol, so acyl sub~~tuents may actually Tower the barrier. As an 
approach towards simulating some of the molecu.les studied experimentally, : 
Dr Leo Radom and I have made ab initio calculations on hydrazines con­
strained to planarity at the Natoms and with cyano groups as model 1r­

electron acceptors. In 1,1-dicyanohydrazine, the barrier is lowered to 
25 kJ/mol, a result attributed to delocalizatiori of the lone-pair electron~ 
on the substituted N atom and consequent reduction of the mutual repulsion 
of the lone pairs on the adjacent N atoms. In th i s molecule, however, 
the lone-pair electrons on the NH? group are more localized in the per- J: 

pendicular ground state than in tf'ie planar tra.nsition state; introducing , 
two more cyano substituents benefits the ground state more than it does· 
the transition state, and the barrier for tetracyanohydrazine rises to 
49 kJ/mol. 

.. More strikingly, incorporating one N atom of hydrazine into a , 
1-aza-2,3-diboririne ring results in such great d~localization of its lone · 
pair that, whether the other N atom is a 11 owed to adopt its preferred 
pyramidal structure or is constrained to planarity, the form with coplanar 

i 



_,._ 

lone-pair orbital axes becomes the ground state (which we believe is 
the first time such a result has been predicted); the calculated 
barrier to rotation of the fully planar form is 17-18 kJ/mol. 
Consistently, incorporating the second N atom into another such ring 
benefits the the perpendicular form more than the planar form, and the 
calculated barrier is lowered to 8-9 kJ/mol. 

Since we made the above calculations, synthesis of a substi­
tuted 1-aza-2,3-diboririne has been reported (3) for the first time, 
and extension to the synthesis of (substituted) 1-amino derivatives 
would appear to be feasible. We await confirrnatiqn of the prediction 
above, although the barrier to rotation in accessible compounds may be 
too low to allow this by n.m.r. methods. 

Appropriate parts of the above are being submitted for publi-
cation. 

Yours sincerely, 

Jf.A/.7~~ 
N. v. Ri~f 

Professor of·Organic Chemistry 

References: 

(1) J.C. Breliere and J.M. Lehn, J.C. S., Chem. Commun., 1965, 426. 
(2) B. H. Korsch and N. V. Riggs, Tetrahedron Letts., 1966, 5897~ 
(3) F. Dirsch,. H. N6th, and W. Wagner, J. C. S., Chem. Commun., 1984, 

1533. 

319-51 



. PILJRDUE _ _ 
:UNI\IERSITY BIQCHEMICALMAGNETIC RESONANCE LAIIQlitAl;~RY 

Februarr 28~ l~85 

rr.ofes,so~ ~- ~- , Sb,tip1ro . 
]l,epar.tme:11.t of Chemistr.y 
T~xlls A ,\I; JI{ U11iversi. ty 
Coll~ge Station, T~x~~ 77843 

A POOR MAN'S PHASE SHIFI'ER 
OR W~T CAN :r DO WITH HO.MOSPOIL? 

Dear Barry, · 

. W~ r~c,entiy µpgra<J.ed the pulse programmer on our NI'-470 sp~~trometer..1 
a:11.d ~ow we finallf have more than 16 s.teps o~pils~ progr.al!l•i:11.g allowing 
longe2:- i pulse s.equen~

1
es and more s.ophhticated phllse c;rcl i:11.g routi,nes. 

Howe
1
ver., i.n the days. p,:ior to this im1,>lem~:11.tation 11fe had_ to resort to aiay 

mean,s ava~lll~ie ~n or<ler to 1;>erforl!l experiments that r~qu,ir.e4 l!lOre 
cP,pllbiHths tl,lan t;h,i:, old 29~a• puls,i:, progr11.111m,er. coµlq :i.>royi.4c,,. 

W!' tried one aJJ1pro1lcb, µs,ing a 4omospoH µJ1.it (desig:t1.ed, ~uilt, and 
i111pl:en1~n,ted on the N'J:'-470 l?Y Dr~ R,o~ert Sllnti~i. a:11.d ~- ¢arlt;o:11. ~~4Hcher) to 
selept; c;:oh,~rence t;rll:t1.11f~r ecb,os. i:n. two-di.mensi!)nlll eJperi!llents. . . Fol!ow:ing 
tl).e rietho!)l qf ~a).!: et al. (Ch~~. Phr•~ i,tt. fi9; ~67-570, l9~9) H ll puhe ii _ 
fiel~ 8f!ldieJ1.t is placed im111ediately ~efor.e the mixing perlod pf a one- OJ 
two.,..4i1De11sional experi111e1:1,t, the p-:-qullntum coherences of tltc,, evot-11ti<>n timo 
are fephas~d by a hctor · · · · · · 

-nA:P.ffio ( r, -r) 
whi:,re Ti is. the mag~etogyrJc ratii of the nucleµs, 4~ i.s t;he order of the _ 
coh.er.c,,:11.c;:e, and Bo(r,-r) is. tlte ti111e-depc,,n<J.e11t fi.el4 grll<J.ient;. Followi:11.g 1the 
l!li~i11g perio4, 11. ~econd pulsed field gradient of t;he same sign is appliaq lt;o 
selecf the 9oherence tr.ansfer echo ~hi.ch is · then detected as · a ~illgle q11arttum 

. . . . 'I 

coltef e:1;u~~. The leng~h of tl:!,e secoJJ.d field gradient pulse is S.!-'~ equal to i p 
ti~es t:IJ.e 1length p:f lthe dep1J.asit1g gr11dient, . wh_ere p is, the Qr4er of the . 

·- . - .. . . I 

homo
1
:1;1up:Le11:~ coherenc,e dephas,ed by the first He:L(l. gradient. On~ a(l.vant 11gi: o:f 

selectfng tlte coherenpe transfer ~cho is that _the si$n of t;~e frequency · 
qurip.g : the evolution period is det:erniined; therefou, the s.pectro~eter 
frequen~y _can be phLced i:n. the cente,: of t;he freqtJ,ency r11Jlge. 

· Figur:e 1 is 1:he pulse sequence used t;o copect the ~wo 4J111,!-'n,~ional COSY 
spectrum (_Figure 2) ,of a tripeptide, glycl-:-hucyl-tyrosi:p.e, in DMSO-d6. oi1. 

. our 'in~tr.u,ment, the strength of the field gracl,i.ent was 11bp:ut: 0.14 . gaµs,s 
corresponding t 'o a p~oton 1iJ1e :width of 600 Ht. Tb.e dephasing an(}. the 
reph,a$ing puise field gr11Ment lengths were 4 ' ins., The spi::ct:ro~~t:er ~a,:r:i~1r 
freq:uenc,:y ·was at the1 penter of t;he ~pectrum, anq the ~p-ectri!l wtdth i.ll ):>0 1~h 
dime_ns'ions "'as ±'.?-136."/5 H~ . The COSY spectrum showia i,n. Fig~e 2 ,v11s lef:l 
unsy

1

111metrized in orc1er to !1.emonstrate the good cal).peH!lti<>n, of :ri-type p,rnl~s 
whi<;p., , if p,:esept, :I.pad t .o an anti-«Hagonal spectp1111 perpendic11:L11r to ti:> i~he 
normal spectrum. Residµal artif-cts at the carrie,: frequency are due to 

oe .~ . . . --. 
~ _ ':)~ Chemistry Building · j®. - ~ West Lafayette, lndjana 47907 
C. ::;:: ~ ( 317) 494-5283 

. . '- ," (317) 494-5284 
· .. __ . fl~ (317) 494-5287 

I. 
I . ' 

L 
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Februa,ry 27, 1985 
Professor ;B.L. Sha'piro 

·' ! 

incompletely supprei~sed axial · peaks. These probably could be reduced b-y the 
use of .. stronger field gradients. We .also have had success in using the 
pulsed field gradient method to obtain quadrature double-relayed COSY and 
double-quantum spectra. One obvious disadvantage of the use of field 

1 I •I - · 
gradients :is the disturbance of the lock signali ' in these experiments the 
lock signa'.l was perturbed, but the spectrometer was able .to retain lock for 
the entire collection time. We are now investigating the use of Bl fielld 
gradients :for the selection of specific orders of coherence. 

Sincerely, 

C 

William M. Westler 
~ M. Albert Thc-ma-s 

"j~ 
John L. Markley 

___________ ..,. _________________________________ _ 

Re: NMR :spectroscopists 

near, ®r • Sha.:p ir,o: 

''T.wo resea:r.ph associ:ate ,positions are available immediately tin 
the 'Ilivision ·o'f ',Radiology.. ·Cu,rrently, we have 'Technica·re l..'5T ., ,0.6T', 
·and 10. l'ST ·whole...:body im~gers. A Varian high--resolution XL-2O0 .and a 
4.7T; ,animai uni:t will a~ive -shortly. -These individuals will ;have . 
the .i:>p:por,tuni:ty ,to participate in research and d:ev:elopment .of multi­
nucl:~i imaging · and ,s ,pectroscopy, ·ranging from animal 'to human scale. 
Re·sekrch on huuian ,subjects is done in .coiiaboration with ·physicians 
.of various ,disciplines. Salary is commensurate with .quali:fications 
and ·exper.i:ence. Bo.r fur,ther information, please .w,rite ,o,r call ,me at ' 
:the address o.r number .i:i:st.ed a·bov:e. 

j ied 

i 
' ; 

I 

Sruncerely., 

L 



KEMIAN JA BIOKEMIAN LAITOS 

TURUN YLIOPISTO 
20500 TURKU 50 

DEPARTMENT OF CHEMISTRY ANO BIOCHEMISTRY 

UNIVERSITY OF TURKU 
SF-20500 TURKU 50 FINLAND 

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

Turku 

400 MHz 1H NMR Spectroscopy - A Powerful Tool in the Study 

of Organic Reaction Mechanisms 

Dear Professor Shapiro, 

In context with our studies on the role of Schiff's base 

intermediates in the hydrolytic decomposition of some 

N-alkyl-substituted 1,3~oxazolidines and tetrahydro-1,3-

-o~azihes1 we found o~t that because of its high sensitivity 

and resolution 400 MHz 1H NMR spectroscopy 2 offers a 

valuable insight into the reaction. 

For inst~nce the formation -of the Schiff's base intermediate 

(SBI) at 283 Kin 5 mol dm- 3 DC1 □ 4 ~olution from 2-isopropyl­

-3-methyl-1,3-oxazolidine can be seen in the figure . . Two 

isomeric ring f o·r ms ( due to the proton at ion ) as we 11 as SB I's can 

be easily pointed out. The ' ring opening has a finite rate in 

th~se conditions whereas SBI's decompose further very slowly. 

The ratio [581]/[ring form$] changes from 0.48 (6 min) to 0.75 

(30 min) and to 0;91 (85 min). At 323 K [SBI]tot reaches its 

maximum value within a few minutes in accordance with kinetic 

data for 2-alkyl-3-methyl-1,3-oxazolidines. 1 Many other 

observations related to the real course of these reactions 

can also be made. 

Other cases of interest which we intend to (or already did) 

t~ckl~ with are the hydrolytic reactions of alkoxyalkylesters 
. 3 

(1, i) , 2-alkyl-1,3~dioxanes and -1,3-oxathianes (l, ~) and 

thiomethylalkylesters (L, ~). 

AuraJocn klrJapalno oy Tku 83 
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At any rate our preliminary results together with some 

attempts made in literature lend support to the 

significance of superconducting 1H NMR techniques in 

increasing of a proper understanding of organic reactions 

and their mechanisms. 
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IN REPL'~ REFER 10: 

Professor Barry~ apiro 
oepartm~nt of Chemistry 
Tex~s A & M University 
College Station, Texas 72843 

! 

Dear Barry, 

6120-148:CFP: ~ NG:l@g 
28 February 11985 
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' . EOL PS-100 Components Available 

This spring we will be decommissioning our PS-100 magmet 
system. : The magnet, power supply/electronic console, probe 
assortm~nt and w~ter conditioner are available for transfer 
to any other gov~rnment agency or to a university. The mdgnet · 
and powEh supply ~were recently in use as part of a home-bdilt 
spectro~etet: by itself, this PS-100 is not a working spetjtromerer 
and _would be use ul only·as a magnet system or a source ot parts. 
Anyone Who is intierested i~ acquiring this system s~ould dontra~t 
one of use as sodn as possible. (Ches.ter F~ Poransk1 202-767-24'88; 
Allen N~ Ga·trowa1 202-767-2323) · · · • ' 

We , are remo~ing this equipment to make room for a Brt~ker 
MSL-300 spectrometer system due to arrive this summer. T~is 
system will be a [welcome addition to our present -FX60Q, SXP 
with CP/MAS, sol l"d state imaging and two Bruker/IBM 200D E~sr 
spectrometers. 1 

. I 
Our work in solid-state imaging and NMR structural studies 

of solids corttin ,es. A new Chemistry Division program in l Bio- I 
molecul~r Engine ring may provide opportunities in new areas ot 
research for us. 

Sincerely, ' 

Che~ P~tans ~ i 
Polymeric Materials Br nch 
Che~istry Division . 

·-c; \ 
Allen N. Garraway 
Head, Polymer Diaqnost · cs 

Section i 
Polymeric Materials Br nch 
Chemistry Divisioh 
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GE Peifonnance! 
1n, BC, APT, and2D NMR in !/2 lwur-automa,tically! 

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

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

· does them all - automatically. 

With the NMR industry's 
most advanced automation. 

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

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

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

the lock signal or observe FID. 
Autogain optimizes the re­

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

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

And finally, the analysis is com­
pleted with Autointegrate. 

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

And the most complete package 
of hardware accessories. 

The QE-300 is available with 
the industry's most reliable , 
highest capacity ( 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 compkx 
applications, GE/ NMR offers an 
extensive l3C 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 
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COSY NOESY I 

1 BLOCK I BLOCK 2 NOESY 

• Simultaneous acquisitiG 
and NOESY 

. . , , I , 
* COCONOSY ( Haasnpot, et. al. , J. rv.,a , n . Re son ., 
56,343 [1984]) 
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New t~hniqu:s are e~sy to ~pl~m;nt 
on a GX Series NMR Spectromewr. Ask 
today about your application. ,,.111

1111
..-21 

I 

dEOL 
I I 

Serving Advanced Techn -11 Dearbom Road, Peabody, MA 01960 I 
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