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

~ ! IE~s,0!!1of F~~N!!P~c!oslo!~s 
11t~:f~1mmmii,,.,..... 1 u·s not hard to understand why we're the world's leading producer of 
;;,\-.-.=>-( :' ....... \,;,;,;;~;,,:,,.,_.__ I Supplies and Accessories for NMR Spectroscopy. 

I 

we're.lNNOVATiVE * we're CURRENT 
I , 
I . 

NE,WI I NEWI 
To get a 14% gai~ 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 problE!m-solving-weapons can 
provide Just this kind of dramatic boost in performance at 
petty-cash prices. ' 

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

-

I ' 
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 s,urvive the 
test of the automatic sample changers now gaining popu­
larity in the world's leading laboratories. These tubes have 
provided unparalleled results in deimanding experiments at 
fields as high as ! 11 . 75T. WILM,1m provides these and 
Ultra-thin-walled 10mm NMR Tubes in lengths lup to 9". 

I 

Specifications 1537-PPT 

I O.D. 
I 

1.0. -· 
Camber ! .001" I 

•concentricity ! .002 11 

' 
! 

•concentricity T.I.R. 

I 

540-PPT 54\5-PPT 
I I 

5.0mm 

4.5mm 

.0005 11 .0002511 

.001 11 I .0005" 

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 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• 

"Like WCB-WH-90 but no calibrations. 

I 
we're COMPREHENSIVE 

~ 

('lust about everything for NMR, except the spectrometer." 
Deuterated solvents-

1
20 different chemicals in varying iso- Coaxial Cells-3 types for your special research require-

topic purities. 1 ments. 

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

Standard Samples-the greatest variety available 1 from any Quartz Sample Tubes-for EPR and NMR Studies. 
source for 1 0 different Nuclei. Custom-made NMR Glassware-Unusual construction needs 

I I 

Sample Tubes-Wide,st range of sizeis shipped from stock. routinely filled, flexible designs. 

Special Sample Cells1 and Tubes: 
-Pressure Valve NMR Tubes. 
-Screw-Cap NM,R Tubes. 
-Spherical Micrp Inserts. 
-Elongated Cylindrical Micro Inserts. 

I , 

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 doming soon ... "NMR by WILMAD" a new NMR Catalog No. 851 
I : 

WfLMAD GLASS COMPANY, ING. 
I 

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

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

c· 

C 
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FORTHCOMING NMR MEETINGS (Additional listings are solicited) 

Hilmad Glass Company, Inc. 
7 
inside front cover 

British Radiofre1uency Spectroscopy Group - April 9-11, 1986; Oxford University, Oxford OX! 3QR England; see News­
letter No. 23, 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, 
Brazil; see Newsletter No. 323, p. 59. 

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 Newsletter would be 
welcomed. Please make your wishes known. 

Al 1 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. 328 (January)---- 27 December 1985 

No. 329 (February) ---- 24 January 1986 
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INSTITUTE OF CHEMICAL . EHYSICS · 

AND ·BIOPHYSICS : 

ACADEMY OF. SCIENCES OF THE 

ESTONIAN SSR 

l.c 11_ i11i pu ies lcc 10, -Tallinn 200001, USSR 

·rel. 1.1-1 :J -IH , (i0-57-59, .1,1- 14~32 
I 

Augus:t ... 2.7·' ····1985 ................. .............................................. . 
I 

------··"··-····"·"""'"·········"·"•·"····"'"'·"································ 

Profes~or Bernard L. Shapiro 
Department of Chemistry 
Texas~ and M·University 
College Station, Texas 77843 -3255 

!-IHCTHTY.T XHM.HlfECKOH H 

ul10JIOfl1tIECKOH cJ>H3HKl1 

Al(A,L\E/\'\1151 HAYK 
-➔ CTOI-ICKOH CCP 

2111 10111 Ta:1;11111 , <>y,11, Bap J lc111111a , 10 

le:1. .J 1- J:l -11 1, li0-.'i7-W, -!-! - 1.J_-:!2 

PROTON RELAXATION IN (BEDT-TTF) 2I3 
I · 

Dear P~ofessor Sh~piro, 
I 

The exi.stence of superconductivity has been reported in several 
I • 

quasi t wo-dimensional organic metals based on bis(ethylenedithiolo)-
' tetrathiafulv~lene (BEDT-TTF) with .iodine. The triclinic a-modification 

of (BEbT-TTF) 2I3 has . showed the highest transition temperature 

Tc= 6r 7 Kat atmospheric pressur~ among the organic superconductors 
I 

and is therefore of special interest. 
I • 

In metals with high conductivity, the hyperfine interaction of 
nuclea~ spins with conduction electrons provides an efficient relaxa- · 
tion mb~hanism for ihe nuclei. -The correspohding relaxation rate Ti1 · 

is ind~pendent of the applied field and increases with temperature as 
descri

1

bed by the Korringa r.elation T1-T-K2 = canst., with K being the 
of nuclear resonance frequency. Indeed, such behavior was 
experiments with B-(BEDT-TTF) 2I3 at temperatures below 

170 K ~ut in the range between 200 and 300 K, an additional relaxation 

Kni ght
1 

shift 
found !in our 

I 

pathway was detected in low fields. We believe that th i s mechanism is 
produc1ed by proton-proton dipole interaction modulated by thermally 
activ) ted transitions between two different .conformational states of 

i . 

the p~cking-disorder generating end of the BEDT-TTF molecule. Th~ 
accomRanying figure shows the spectral density distribution •of this 



motion at 267 and 300 K. The temperature dependence of the 
correlation time, is satisfactorily described by 

-12 C -9 . 
'c = 1.2·10 exp(2100/T) (about 1.3-10 sec at room 

r-1 -1 1 J s 
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temperature). The figure also indicates the field-independent 
electronic contribution together with an incomplete 11st of solid 
state NMR spectfometers curr~ntly in use in our lab. 

Best regards, 

cit,- C~ A. V ~ ~ 

500 MHz 

M. Alla ) A. Vainrub I. Hei.nmaa 

326-3 
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Prof. Bernard L. Shapiro 
I 

Department of Chemistry 

Texas A&M University 
I 

Colle:ge Station, TX 77843 

Universitat Bern 

lnstitut fur organische Chemie 

CH-3012 Bern, Freiestrasse 3 
Telefon 031 65 43 11 

7. september 1985 

Ti tie:: Carbon-Carbon Coupling Constants of two Push-Pull-Enins 

Dear Barry 
I • 

I 
In order to fully characterize the compounds 

I 
I 
I 
I 

I 

E (300 mg) 

Z (280 mg) 

with respect to bonding orders along the conjugated part of the 

molecQle and with respect to substituent effects two INADEQUATE 
! 

i.:. . 

experfments were run on our BRUKER AM 400 WE system. To test the \_;-

quality of the spectra (and of our new process controller) we 
i 

· focus$d our attention to the detection of one bond and long range 

couplings. As a typical example an expansion of the INADEQUATE 
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signals of carbon 1/ is given below, \vhich demonstrates the 

fairly good center peak suppression. Ta~le l gives the values 
·n 

of the various Jee . The parameters fo= the INADEQ2.AUR pulse 

sequence (extended phase cycling) is givan in Table 2. 

7 J. 2 

E-Isomer 
-- . 

7H . U 
PPM 

69.& 

Z-Isomer 

"Jee I '2 Jcc:. l 3 JC::.<:.. ,f ::::i 
~c::.. 

~]<::.<:.. 

77 (.-1-2)1 1-16 (-1-'f, 77(-1-2 

1): 77(2 I/ ('l-5) 77(2-1) 
73 C '2-3) 73(::2-3 

73 ( 3 -:2) '17 ( 3-5) 73 (3-2, 

9C ( '3-St)'. 07(~-i ~, ~~,;) 
'3c: ( V-3)/ 

,10 ( \l--1 
~7('f-3) 

2-t-1 ('f-5) 2'1?, (\<-5 

r 2...f-1 ( S-¥)j --1? ( S-3) '{(S-'J) '2-13(S'-t) AC: ( s-3) 

(,1;, c,-7>i '3 (C-'3) CS(C-7) --1 (C-'!1) 

-·---
c;c (?i '2, (1-?,') CS(?'-C,) 

5'3 (7- 5'8(7-tJ 

5'3 (~-7): 'z3 (~-1') S'E ('8-7} --1(£-C) 
57 (_'i.-':1// SC(i-:l, 

1;;7 ('3-'i.) 
I 

<3 ('3- c) Sc (5-'il 

Tab. l 

Sincerely 

-~2-~· 
P. :::igler 

,__, 
/IOHx 

69. 2 

1-3 J ~<:: 

3 (-1-1')1 ·1 
--

3 (2-s) . 

G( Y-·1) I 
I 

't ( s--:2) 

~ ( C -::V 
------- -- •· 

Y, (?-&'.) 

'8(il-7'} 

i(~-,) 

Fig. l (E-Isomer) 

'30o.,...:,,.. (E),, ~n10.....,:i~ (Z) 

IM 0 . y. ..... , Cl)Cl3 

sw 
AQ: 

NS : 

\JALTZ 

D--1 : 
D2: 
DS : 

'fab. 2 

--io·c i,to Hz 

3 . -i s 
6 7 8 V ( n,.,~k .. of sc-~.,) 

Decoupl,;.,J ( .-{7~ P';:l , ...-1-10,,,_..,) 
20s (nc_lq,..,.l:o..., d<!l<>,>-) 

0. o 3 S s ( 2 N -t -1 / Y J "'-s:. ) 

Y (cl...,......,>" !!,.c.,.n3) 
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DEPt\RTMENT OF HEALTH&. HUMAN SERVIC S 

I 
Dr. Be~nard L. Shapiro 
Depart,ment of Chemistry 
Texas~ & M University 
College Station, TX 77843 

Dear B
1

arry: 

Public Health Service 

National Institutes of Health 
National Cancer Institute 
Bethesda, Maryland 20205 

October 8, 1985 

Tit I e: New NMR <MRI) T1 Re'I axati on (Contra t) Agents 

Many years ago I published some papers int educing Gd(acac)3 as a 
T1 rel~xation agent for Carbon-13 NMR. No adays T1 relaxation agents 
have been co-opted into medicine where NMRjbecomes MRI and paramagnetics 
altering proton T1 values~ vivo are cal I d "MRI Contrast Agents". 

In any, event, we synthesized a few new, se mingly stable, water soluble 
com:•plexes of the Gadolinium( 111) ion to i vestigate their effectiveness 
at influencing water T1 values at pH 7. Te data are graphed below. 

pd<DOTA) was chosen for some recently succ 
re are now pursuing the matter through the 

~ vivo imaging studies. 

~--
btto A. Gansow, Chief 
Inorganic Chemistry Section 

I/T1 
0,11 

o.u 

0,14 

0,IZ 

I 
0.10 

0,08 

D,06 

0,114 

o.oz 

Michael Magerstadt 
Visiting Associate 

10 15 20 

Richard Knop, Matt Nagele 
Medical Staff Fellows 

G.l•WTA 

Gd-HOTA 

4d-DTPA 

Gd-TETA 

25 -1ohr 

L 





THE I ACKUP YOU'LL RECEIVE 

Varian's c0mmitment to excellence in analytical instru­
mentatiod carries with it another, equally important, 
obligatiorr to offer superior user support as well. The 
scientists r,vho choose the world's finest instruments have 
come to expect no less. 

Support ~rom Day One. Before your Varian instrument 
is deliver~d, detailed pre-installation information will 
guide yo~ in planning your laboratory's layout and 
providing ,the necessary services. 

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

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

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

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

oR varianfl@DDIJ®@@fl ,NsrnuMENTs 

CALL (8()0) 231-5772 
In Canada, call 416-457-4130 

For immediate assistance: in the United States call (800) 231-5772 • Or write: Varian, 220 Humboldt 
Court. Sunnyvale, California 94089 • In Canada 332 Guelph Street, Georgetown, Ontario L7G 4B5 • in Europe 

Steinhauserstrasse, CH-6300, Zug, Switzerland • In Latin America North FCO Petrarca 326, Mexico 5, D.F • In Latin America 
Soul Av. Dr. Cardoso de Melo, 1457/1459, CEP 04548, Sao Paulo, SP, Brazil • In Australia 679 Springvale Road, Mulgrave, Victoria 3170 

• In Japan 3rd Matsuda Bldg. 2-2-6 Ohkubo Shinjuku-ku, Tokyo 160 • In the Far East Mandarin Plaza, Rm 1018-20, Tower A, 14 
Science Museum Rd., Tsimshatsui East, Kowloon, Hong Kong. 

@) 
varian 



PHYSICAL CHEMISTRY LABORATORY, OXFORD UNIVERSITY, ENGLAND. 

: Professor Barry Shapiro, 
Department of Chemistry, 
Texas A and M University, 
College Station, Texas. 

r""\ 

BROADBAND DECOUPLING ACCORDING TO GARP 

Dear Barry, 
For most applications of carbon-13 spectroscopy, the WALTZ-16 broad­

band decoupling sequence (1,2) covers a suitable proton chemical shift range 
2.6.B with a low setting of the radiofrequency intensity B2°. This can be max 
encapsulated in a figure of merit (Wang factor) 

,z = 2.6.B /B2o ;.,s- max 

Typically ..;E. is of the order of 2. Residual broadening or splitting of the 
carbon-13 resonances is small, of the order of 0.1 Hz, although proton-proton 
coupling can introduce additional broadening in some cases (3 - 5). 

Occasionally however we would like much larger Wang factors, for example 
to observe protons with broadband decoupling of carbon-13 ( 6) or to broaden 
the range over which the homonuclear Hartmann-Hahn condition is satisfied (7). 
In return we might be prepared to accept larger residual splittings of the 
observed resonance, hiding these within the line broadening imposed by sensi­
tivity enhancement or coarse frequency-domain digitization. This may be 
achieved either by tinkering with the WALTZ sequence itself (8 - 11) or by 
devising new sequences (12). 

A new degree of freedom is introduced if the pulse flip angles are no 
longer constrained to be multiples of 90°; this complicates the implementation 
of the decoupling sequence but this would be a small price to pay if a really 
large operating bandwidth is achieved without cooking the sample. Restricting 
the radiofrequency phases to just o0 and 180° ensures that the performance is 
quite insensitive to the accuracy of the phase shift (1,2). In the belief 
that B2 spatial inhomogeneity is the downfall of many decoupling schemes, we 
have searched for a sequence that operates efficiently over a range of B2 
values near the nominal setting B~. We have allowed for the fact that the B2 
distribution is normally skewed towards values lower than nominal. 

With these requirements, A.J. Shaka (12) has devised the sequence GARP-1 
(Globally Optimized Alternating-phase Rectangular Pulses) which can be written 
as G =RR RR, where 

326-9 
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R = 30.5 55.2 257.8 268.3 69.3 62.2 85.0 91.8 
138 .2 
65. 6 53 .4 

13 4 • 5 ~~1 16 6. 4 4 5 • 9 2 5 • 5 72 • 7 119 • 5 

, 258.4 64.9 7] 0.9 77.2 98.2 133.6 255.9 
i 

These flip angles are in degrees. A barred symbol represents phase inver-
1 I . 

sion. Odd-ball flip angles are no particular problem when the sequence is 
i J plemented by softw re control of the pulse unit, but for a hardwired 
dJ coupler it would be !useful to examine the sequence for some approximate com­
mJ n sub~ultiple of al ~ the flip angles so as to find an approximation to R 
t!at is j easier to set! up but which has comparable performance. Perhaps one of 

y1
1
ur re ! ders might trJ this? 

For a formic aci test sample, Peter Barker has demonstrated that GARP-1 
d couples effectively over a proton chemical shift range of 9.6 kHz for a 
r ~diofr~quency level B~/2n = 2 kHz • . The carbon- 13 lines were broadened to 
1

0

~5 Hz. : This cor:responds to a Wang factor ,3: = 4.8, which is what is predicted 

t ] eoret t cally. 
i 

Peter has also e~ lored just how low the decoupler level can be set while 
s ill g'.iving accepta le carbon-13 spectra on a Va•rian XL-400 spectrometer . 
TJ e sample was reserpi~e which has a proton chemical shift range of about 3.2 

I I 
kHz (8 ppm). It pro1ed possible to go as low as yB

2
/2n = 700 Hz. Cycling 

the carbon-13 reso­
This appears to be 

s ~debands are then jus1t becoming apparent in the flanks of 
ndnces ( see Figure) since ,the cycling rate is very low. 
t 1e priricipal factor determining the minimum B2 field. 

( ) 

~ J~ ~ 
( ) 

( ,> 
( 6) 

(+ 
( 8i) 
( 9.) 
( 0) 

( 1) 

Yours sincerely 

'1<~ 
Ray Freeman 

! 
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' I. Magn. Reion. 60, 424 (1984). 
""""' V. Sklenl¥ 

I / II 
V.Sklena:t 

I 

and. Z. Stara'uk, Org. Magn . Re son. 22, 662 (1984). -and Z.Startuk, I. Magn. Reson. 62, 113 (1985). 
"""' (12) A. Jj .Shaka, P.Barker and R.Freeman, I. Magn. Reson. 64, 547 (1985). --
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Universite de Nantes • U .E.R. de Chimie 

l:SONANCE MAGNl:TIOUE NUCLl:AIRE 
ET Rl:ACTIVITI: CHIMIQUE 

UA -CNRS N° 472 

NANTES 15 Septembre 1985 

The History of one of the Most Expensive 

Barometers ahd Daters in the World! 

Dear Barry, 

It was really nice to meet you in CAMBRIDGE (UK) for the NMR DG meeting 
after such a number of years of epistolary relationship! 

In the course of our study of s.ite-specific natural isotope fractiona­
tion by 2H-NMR we have observed two amazing climatological effects in 

1 the deuterium spectra of the two main wine components, i.e. water and 
ethanol. 

The first effect, which is related to the field drift, is quite trivial 
(Fig. 1) but it encouraged us t.o develop in cooperation with Bruker-France, 
a new kind of barometer for the moneyed classes{*). Indeed, we observed 

1 a very significant correlation between field drift and atmospheric pres­
sure since at that time we did not use a locking device. Incidentally, 

, this climatological effect had also a climatic interest because we were 
able to run 2H spectra during stormy or rainy weather only, when atmos-

, pheri c pressure was low and helium consumption high. Therefore we had 
plenty of time left in the summer to enjoy the Atlantic beaches during 
the sunny days ! 

\ _j 

But considering that performanc:e of the group was guite low, we convin- \_,, 
ced ourselves to fit our specific 2H probe wfth a 19F locking device in 

{*) 

order to increase our productivity. This system happened to be quite 
gratifying since it permitted us to observe a climatological effect 

, on 2H spectra from wine and cognac samples (Fig. 2). 

Then using data bases containing the meteorological parameters of va­
rious regions and different years, and SNIF data bases, our computer 
expert system called SNIFFER is now able to detect the year of the 
sample under study. · 

Since nowadays the atmospheric natural radioactivity is no longer per­
turbed by the artificial one, the 14c dating method becomes less and 
less useful for short term dating of wines (on the other hand, long 
term dating of wines is useless since the wines are now drunk quite 
young aAd,except for testing the Egyptian mummies libations, it seems 
not necessary now to date wines older than 20 years old). 

1 Thus with respect to the radioactive 14c method, stable isotope SNIF-NMR 
could be a useful alternative for dating wines, brandies, fruit Juice .•. 
and,generally speaking.natural products containing water and glucides. 

Sincerely, 

' G.J.~ 

F.or this use as a barometer, a 5% 
BrUker by the less affluent ones. 

M.L. FILLEUX 

flc,,zb 
discount can certainly be discussed with 

Hlcphone (40) 74.50 .70 - 2, rue de la ,Houssiniore - 44072 NANTES-CE DEX (FRANCE) 
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Department of Chemistry 
University of Denver 

Denver, CO 80208 
303-871-2980 

October 19, 1985 

Profe_isor B. L. Shapiro 
Departiment of Chemistl:y 
TexasJA and lM University 
Colle e Station, TX 77843 

Re: Kl netic;s of Dime :rization of ortho-stibstituted Iron Tetraphenylporphyrin 
}brdroxides 

I ; 
Dear iarry: ' 

'lj'he rate of formation of oxo-bridged dimer from iron tetraphenylporphyrin 
hydrokide (:Fe(TPP)OH) in fluid solution is sufficiently slow that it can be 
monit6red by 1H NMR as a function of time at room temperature. While preparing 
a ser{es of iron por:phyrins with substituents on the ortho position of one 
phenyf: ring we found that the rates of · dimerization were dependent on the 
subst 'tuent. We exami111ed the kinetics for 2 alkyl substituents, ethyl and nonyl, 
and 3 subs ti tuent s with O-(CH2)nC=ONH-tert-butyl for n = 1, 2, or 4. In these 
monos bstituted porphyrins the hydroxide ligand can be on the same side of the 
porph1flrin plane as th,e ortho subs ti tuent (cis isomer) or on the opposite side of 
the p ane Ct.rans isome,r). The data were consistent with a two-step mechanism. 

trau-Fel'OR ~ 

FeP+ + OB­

ch-FePOl!,p.:.3 

+ FeP + tran1-F1POB 
In th firs

1

t step the, hydroxide dissociates from an iron porphyrin, either cis 
or trJns. Th:at porphyrin then reacts with a trans isomer to form the oxo-bridged 
dimerl. The rate of dissociation of hydroxide from the c is isomers was 7 to 70 
times slower than froin the trans isomers. The larger differences between the cis 
and trans isomers were found for the longer chain subs ti tuents. As the number of 
CH2 g:i-oups between the ether oxygen and the amide increased, the population of 
the c~s is~mer increased. F9r the ether substituent with n = 4, the iron 
porphyrin hydroxide was about 98% cis isomer. These results indicate substantial 
s!ab~,izati~n of the hydroxide by interaction with the nearby substituent in the 
c1s isomer. 

Since lely, 

I 
Gare J R. E~ton Sandra S. Eaton V 
Profe 1sor Associate Professor 

1 



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

GE is committed to providing you with the highest performing NM R systems today and 
A Sµsec 1H observe pulse.' in the future. With the GN Series, available at various field strengths and bore sizes, you 

can perform simple one-pulse analysis, or complex state of the art experiments like triple 
quantum correlation and various selective excitation experiments through the system's 

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

for < 90° phase shifts. 
□ Complete computer gain control of lock observe and 

proton/x-nucleus decoupler channels. 
□ Anew, super-sensitive deuterium lock. 

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

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

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

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

Ultimate 
Advantage 

GENERAL . ELECTRIC 
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M~gO(e)AIL (el~ INltF~IA 
University of California, San Diego, 
Medical Center 

225 Dickinson Street 
San Diego, CA 92103-9981 

Department of Radiology 

Postdoctoral Position Available 

We have an opening for a one year postdoctoral position at the 
magnetic resonance institute. The ideal candidate would have 
experience in both NMR spectroscopy and MRI. The starting date 
for the appointment is flexible; we would like to fill the 
position by early 1986. 

Our t·acilities include: a 1.5 T whole body imager, a 2.0 T 31 cm 
bore imager, and a 0.5 T programmable benchtop spectrometer. 
Access to multinuclear high resolution instruments is also 
available. Resources such as computers, machine shops, stock 
rooms, etc. are available on the UCSD campus. 

We are currently conducting research in the following areas: 
fluorine imaging, cardiac imaging and spectroscopy, image 
re construction, co i 1 design and contrast agent s. Many new 
projects are planned ror the coming year. 

Interested candidates should send their curriculum vita to me at 
r'\ the address above. 

Sincerely, 

Joel F. Martin, Ph.D. 
Assistant Professor 

ASSISTANT PROFESSOR - UNIVERSITY OF SOUTHERN CALIFORNIA. The 

Department of Chemistry is seeking a recent Ph.D. to fill a vacancy 

at the ASSISTANT PROFESSOR level in ORGANIC CHEMISTRY. Candidates 

must have the potential to establish an innovative research 

program and to teach effectively. Applicants should submit a 

curriculum vitae, a list of publications, and a concise description 

of proposed research and arrange for three letters of reference to 

be sent by January 1, 1986 to Professor Kenneth Servis, Faculty 

Search Committee, Department of Chemistry, University of Southern 

California, University Park, Los Angeles, CA 90089-1062. USC is 

an AA/EOE employer. 
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UNIVERSITE DE LAUSANNE 

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

Telephone (021) 44 42 50 

I 
Dear: Dr Shapiro, 

I 

Switzerland 

Professor B. L. Shapiro 

Department of Chemistry 

Texas A & M University 

College Station, Texas 77843 

th 25 September 1985 

Effeicts of T 2 relaxa~ion on coherence transfer 

I 
A~tefacts in 2D spectroscopy have always been a favourite 

sourp e of inspiration. Recently, we have discovered a new 

vari~ty which have c6me to be known as "forbidden cross-peaks". 

In p-quantum filtered correlation spectra (pQF-COSY) (1), 

we thought that we should obtain greatly simplified spectra 
i 

due to the restrictions imposed by coherence transfer selection 

rules (2). These rules, which were derived on the assumption 
I 

thatl T 
2 

r·elaxation can be safely neglected, imply for example 

that; in AX
3 

systems it should be impossible to transfer single­

quantum coherence belonging to one of the X spins into multiple­

quantum coherence involving more than one X spin. In pQF-COSY 
I 

with! p = 3 or 4, this would imply that AX3 groups cannot give 

rise i to any cross-peaks. If such peaks appear, one might be 
I 

tempted to conclude that one deals with more complex systems. 
I 

The partial 4QF-COSY spectrum in Fig.lb shows however that 
I 
I 

the fX
3 

system of alanine in basic pancreatic trypsin inhibitor 

(BPTI) does in fact give rise to a sizeable cross-peak. We have 
I 

been! able to rationalize the multiplet structure and the peculiar 

peak~shape of the "forbidden'' signals by noting that each com-
i ponep t of the doublet of the X-region of an AX3 system is in 

fact ' fivefdld degenerate, and that the transverse relaxation of 
I ' 

degenerate single-quantum coherences is multiexponential, as 
I . 

described by Redfield's equations. 
I 
I ' 

These relaxation effects also have implications for double­, 
I 

and triple quantum spectra. · In the latter, we have found signals 
I 

I 

\._J 
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Fig.I Phase-sensitive 2QF-COSY (a) and 4QF-COSY spectra (b) of BPTI. In 

(b), the signals due to alanine (A) and threonine (T) would vanish 

if i~ were not for multiexponential T2 relaxation. 
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due to Ax3 groups at w
1 

= 3QX or 2nx + nA and w2 = nx. Even the 

singlet of £-cH
3 

of Met-52 in BPTI gives rise to a triple­

quantum signal at w
1 

= 3QA. The lineshapes of these forbidden 

peaks may give new insight into molecular motion. 

Yours sincerely 

01✓~~ 
Norbert Mi.ille~/ 

17 
, /J 

uajCcJ~~ 
Kurt Wi.ithrich 

P.S. Please credit this contribution to G.B. 's new account. 

(1) U.Piantini, o.w.s¢rensen and R.R.Ernst, JACS 104, 6800 (1982). 

(2) L.Braunschweiler, G.Bodenhausen and R.R.Ernst, 

Molec. Phys.~, 535 (1983). 
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M1N15Tl:RE OE L "EOUCATI0 N NATIONALI: 
I 

' ET 

1 
.. LA ~ ULTURlt ~RAN<;:AoSt: 

UNIVBRSITE DE L'ETAT A MONS 

I FACULTt DE. MEDECINE 

Avenue du ;champ de Mars, 24 

i 
7000 MPNS (Belgique) 

T61.l (065) 31 51 71 

! 
A Case 9f Degenerate 
Interconversion(!) 

i 

Dear Prbfesseur Shapiro, 

I 

L 

October 14, 1985 

Prof. Bernard SHAPIRO 
TAMU NMR NEWSLETTER 
Department of Chemistry 
Texas A & M University 
College Station TX 77843 
U.S.A. 

Als com1ared to the cas~ of benzimidazole, interconversion of the two 

d r generated prototrop1c structures of parent compound 

2f acetytjenzimidazole, can be slowed down by the chelation process 

i volvin ~ carbonyl group and labile hydrogen (figure 1). 

(4) (3) (5)CT(9 ) N (10) (11) 

[ '¼le-CH 
(6) /4 N6) II . 3 

cs) I ...... o . 
(7) H _,. ... 

Figure l. 

A 310° K, in DMSO-d
6 

solution, the asymetry of the absorptions of the 

a omaticl area in proton and carbon-13 NMR spectra (figure 2) confirms the 

h ~pothe~is of a slow exchange situation. Peaks of carbons 5 and 6 coalesce 

a t 340° IK, at this temperature, the energy barrier can be estimated by 
I ! 

ar olutei rates theory to be equal to 76 kJ/mole, 

Wlhen calculated from cristallographic date and correlation times obtained 

£Jorn T ~ of protonated carbons, predicted dipolar longitudinal relaxation 

tib es fo~ quaternary carbons 8 and 9 in a chelated but 11 frozen 11 structure 

J e markedly distinct ; they are equal to 15. 4 s and 33. 5 s respectively + ereas J the measured ones, · obtained from amplitudes of individua] peaks 

~

(IRFT) ;and NOE measurements, are identical a:nd equal to=21 s (table 1). 

t the ~emperature of the experiments (310°K), a residence time of ca 

0.2 s iri each site is estimated from the activation energy and is thus two 

o ders J£ magnitude shorter than the relaxation times. 

7 

_J 



326-21 

11 

1 ~0--9.__ __ B..,__ __ 7_,_ __ 6__._ _ _._5 __ ~4--3::---~2-~.~l-__,b · ppm 

11 

10 

2 

solvent 

~11L~.~--,r-~--J l 
200 150 100 50 0 ppm 

Figure 2: (a) proton NMR spectrum of 2-acetylbenzimidazole (l 0 MHz) 
(b) carbon-13 NMR spectrum of 2-acetylbenzimidazole (15.08 MHz). 
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1n this situation of fast exchange in terms of relaxation rates, one can 

dalculate, for carbons 5 and 6, a mean and common relaxation time equal to 

j 1 s wh ich corresponds perfectly to the observed values (table 1). 

I 
+able 1 : Measured T 1 and NOE factors, experimental and predicted T 

1
DD 

I 1 -11 
f 2-ac;etylbenzim:ldazole ( Tc=8. 53 10 s). 

18 

, 9 

i 

Tl (s) 

8.99 

9.11 

n 
DD 

T 1 meas (s) 

20.8 

21.1 

T DD ( ) 
1 calc s 

15.4 

33.5 

his particular case exemplifies the limit of applicability of relaxation 
I : 

parameters to structure investigation when chemical exchange takes place. 

I : 
Sincerely, 

! 

Prof. !Y. VAN HA VERBEKE Dr. R.N. MULLER Dr. L. V ANDER ELST 

\ _ _j 



Since its fotmding in 1960, Bruker has delivered many 
maj0r contrib~tioris to the field of ar:ialytical instru­
mentation. 

Here ar.e some trighlights: 
1963: World's first commercial pulsed 
NMR sp!;ictrGrr:ie.ti;lr. 
1967: World's firsfttuly multinuclear 
·high .resolution NMR ~pectrometer. 
196.8: lntrodtUcti.on of ESR 
speGtrometers. 
1969: Introduction 0f Fourier transfmm 
.tect:ir::1iques fm NMR. 
1974: Entrance into Fl'-IR spectroscopy. 
o/98.3: Entranc;:e .iFlto NMR. Imaging (MRI) 
and' it:1°vivo. spectroscopy. 
1984: lntro.ductioii of.fiberoptics -da:ta liAk for high­
spee0 data .traAsfe fi and wltra-fast array .processors 
.for n applications in IR· and NIMR. 

With this history of dedication to the needs of the 
an~iJytic'.3-I soier.it(st behind it , .Bruker toc;:Jay delivers a 

' Marketed in the lJS. by IBM Instruments, Inc. 

complete range of iFlstrumentation, supp0rt, and 
services for GC/MS, HPLC*, FT-:IR*, ESR*, and , of 
course, NMPl. 
NMR delivers answe_rs to complex challenges of 

molecular structure determination if1 
both liquids. qnd solids. Only complete 
understanding of the physics and 
chemistry involved, and the manufac­
turer's total dedication to the develop­
ment of appropriate instrumentatior:i , 
can give you the analytical equipment 
you need to find those answers. And 
Bruker delivers. 

Our philosophy is that you fi neec;:Js are . 
to be supported at every twrn , in every area. From hard­
ware to software. Fr!3m applications support to s!3rvice 
and edu,eation . Bwker delivers there, too. 

Hardware_: Since our introductien· of the worl'd's first 
commercial pulsed· l:--iMR speetrometer in 1-963, we 
have contiAuously advanced the .f,r.ontiers of NMR tE;Jch-

. . . 

:: ... . . - e·· r- --.-
. ' . 

. . . . 

. J -



nology. Today we offer an unequalled line of NMR 
spectrometer systems up to 500 MHz including such 
recent advances as in-viv0 spectroscopy, 'mini and· 
whole body NMR imaging and real time proGessiflg , 
such as the first fiberoptics data link for high-speed 
data transfer, and high speed array pmcessors tlilat 
perform Four\er tr.a11sformatiorc1s Gf 32 ~iloword data 
tables in a few hwndred millisecor.iqs, l 

Software: In addition to providing th~ m:ost advar.iced 
computer system for NMR and IR, we support yol!i with 

· user-friendly software packages for a wide variety of 
tasks far beyofld routine acquisition ar:id processing , 
such as two-dimensional NMR, complete 'system auto­
mation, reference data banks, and PASCAL compilers. 

Applications Support: Our worlclwide qpplications 
laboratories including those in-Boston ,anci Milton/ 
Ontario have earned a reputation for being resp0nsive 
to your requests, no matter how specialized Gr . i 
unusual.' This c;Gmmitment td suppor.t is afl added 
value of Bruker iflstrumentation. 

delivers. 

USA: Bruker Instruments, Inc., 
Manning Park . Billerica. MA 01821 
Canada: Bruker Spectrospin Ltd., . 
555 Stee/es Avenue, East Milton, Ontario, L9T 1Y6 
Europe: Bruker Analytische Messtechnik GmbH, 
Silberstreifen. 0 ,7512 Rheinstetten 4, West Germany 

Service: We know how vital ·iflstr1ctmeflfatior.i avail­
ability is. Thafs why w'e have factory-trained service 
engineers in strategic locatiofls, as close t0 you as , 
possible. In the U'.S., they are located in BillericalMA, 
Mountairi View/CA,. Wilmington·/-DE, Cnica@o/ IL arid · 
HouslQfl/TX. And we offer r:najntenar:ice c;0ntri3-cts ,iri 
adclitiori tG our basic full year warranty. · 

Field .Support: @ruker aG:tively fosters the. exc;harige : 
of ideas w.ithin the- sciefltific cor,nmurnity ·by, spor;i$orin.g, 
many ir.iter·r.iational associatier:is and local or riation~I 
meetings; ar:wl by participating i.ri most major syrrnpesia . 
ancl exhibitions. · · · · · ' 

And our -newsletter. BRUKER REPORJ keeps you 
abreast of technol@gical developments. 

.If yGU have any G:1UestiOAS about NMR, Ge/MS, 
HPLC*, FT-IW, or IESR*, get in towch wit"1 us. Discover 
the many ways :-Bq..1ker delivers. 

D<7 
BRUKER 
(_X-) 

NMR Systems designed to solve problems. 
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DEPARTMENT OF THE NAVY 

NAVAL RESEARCH LABORATORY 

WASHINGTON, D.C. 20375 IN REPLY REFER TO : 

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

6120-638:ANG:mbr 
26 September 1985 

Postdoctoral and Visiting Scientist Programs at NRL 

Dear Barry, 

The Naval Research Laboratory has programs for both 
postdoctoral research fellows and visiting scientists. 

There are two postdoctoral programs at NRL: the National 
Research Council (NRC) associateship and the Office of Naval 
Technology (ONT) fellowship, administered through the American 
Society for Engineering Education (ASEE). Each program selects 
applicants on a competitive basis. A relocation and professional 
travel allowances are provided. An immutable requirement is that 
the applicant be a u.s. citizen. 

The NRC appointment is for two years1 the stipend is 
expected to be $26.3 K. A third year of contractual support from 
the Office of Naval Research may be available for NRC associates 
who continue research at an academic institution. There are two 
selection cycles yearly with deadlines of 15 January and 15 
April 1986. Applications are available from: 

Associateship Office, JH 608 
National Research Council 
2101 Constitution Avenue, N.W. 
Washington, D.C. 20418 
(202) 334-2760 

The ONT program is newer and smaller than the NRC program. 
ONT appointment is for one year, renewable for a second and 
possibly third year. The ONT stipends start at $29K. There are 
four award cycles with deadlines of 1 January, 1 April, 1 July 
and 1 October 1986. For applicant's packages, contact~ 

ASEE 
Projects Office 
11 Dupont Circle, Suite 200 
Washington, DC 20036 
(202) 293-7080 
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The Laboratory has a program for visiting faculty members on 
sabbatical or leave, under the provisions of the Inter­
governmental Personnel Act (IPA). Depending on the 
circumstances, supplemental or full support may be available. An 
IPA agreement may cover any period from a few months to two 
years. Allowances are provided for moving expenses and travel 
to scientific meetings. There is also an ASEE summer fellow 
program which brings university faculty to NRL for a 10 week 
period. 

Within the Polymer . Diagnostics Section we address a wide 
range of problems through magnetic resonance. Present efforts 
and interests include: adsorbed molecules, intercalated species 
in graphites; NMR imaging in solids; mechanical properties of 
polymers; hydro-dynamics of polymers in solution; NMR and ESR in 
phospholipids. 

Please encourage anyone interested to contact me or my 
fellow risearch advisors directly and informally. 

A. N. Garroway (202) 
H. A. Resing 
c. F. Poranski, Jr. 

767-2323 
-2025 
-2488 

Your assistance in publicizing these postdoctoral and 
visiting scientist programs is greatly appreciated. 

Sincerely, 

A. N. Garroway, Head 
Polymer Diagnostics Section 
Code 6122 
Polymeric Materials Branch 
Chemistry Division 
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UNIVERSITY OF CALIFORNIA, SANTA CRUZ ·······"••···· 

ll E HKELEY • DA VIS • Il\VINE • L OS ANGEL ES SANT A lJA HlJA I\A • SANTA C HUZ 
------------------------ ·· ,---------

Division of Natural Sciences-II 

Floppy Disk Drive Service 

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

Dear Barry: 

Santa Cruz, Cali forn ia 95064 

October 18, 1985 

JEOL FX-100 users who are configured to the Standard PERSCI Model #270 
Floppy Disk Drive are well aware of the difficulties in getting maintenance 
service on the disk drive, insofar as PERSCI, Inc. has been incorporated by 
EF Industries of California and JEOL no longer stocks or maintains the 
PERSCI disk drive. 

In our desperation to get our disk drive repaired it became apparent that 
only one vendor, other than EF Industries, was in the business of PERSCI 
disk drive repair and alignment. There may be others, but we couldn't 
locate them either through JEOL or EF Industries. 

Computer Performance, a division of Pulse Tech., 11366 Amalgam Way, Suite 
C, Rancho Cordova CA 95670, (916) 638-3357, will up-grade, repair and align 
the Standard Model #270 PERSCI disk drive at a most reasonable cost, with 
exceptional turn-around time. In our case we were on-line with the FX-100 
within three days. 

We highly recommend that interested floppy disk drive users check out this 
alternative to EF Industries. 

Please credit this letter to the account of Jim Loo. 

Sins~rely, 
/ c::-1; ~ ;:;c-~ ---· ~---=""' 't;'----t... __ _ 

/Grry Jons 
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Chemistry 

I . ~ UN IVE RS ITY OF STIRL NG STIRLING FK9 4LA SCOTLAND I TELEPHONE: STIRLING (0786) 3I7I 

Professor BL Shapiro 
Department of Chemistry 
Texas A & M University 
College Station 
Texas 77843 
U S A 27 September 1985 

Dear Barry, 

RUBIDIUM - POOR MAN'S POTASSIUM? 

we have been continuing our work on 23Na and 39K nmr as a means 
of measuring Na+ and K+ fluxes through membranes. 39K is not 
the easiest nucleus to observe. Its low frequency and sensitivity 
mean that we can't see it on our own WP80 and that a high field 
instrument is needed. We therefore turned to Rubidium. 

Rb+ is very similar in its chemistry to K+, much more so than 
Na+ is · to K+ .as can be seen from the table below, taken from 
cotton & Wilkinson. 

crystal radii pm 

Hydration radii pm 

Hydration energy 
(kcal mole-1) 

Na+ 

95 

276 

97 

133 

232 

77 

87Rb is also readily observable coming at slightly higher 
frequency than 23Na with about half the sensitivity. 

148 

228 

70 

The tripolyphosphate shfft reagent that works . well for 23Na+ and 
for 39K+ was tried on Rubidium but the shifts obtainable were 
considerably smaller than for Na+ or K+ and the line broadenings 
much greater. Thelin~ broadening, therefore, seemed to us to be 
the parameter to go for. A relaxation time difference between 
intracellular and extracellular 87Rb+ is potentially as useful 
as a chemical shift difference. 

so far we have broadened 87Rb+ from ca 100 Hz in the absence of 
a~ded reagent to ca 400 Hz with the Dy(PPP))- reagent and to 
600 Hz when Mn 2+ or cu 2+i tripolyphosphates are used as 
paramagrietic agents. This is now getting into a useful difference 
and will undoubtedly lead us into further interesting areas. 
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save 
a 

Rubidium might be a poor nmr spectroscopist's potassium. 
at least £0.25m on the cost of .your spectrometer! Alas, 
rich chemist's metal because its salts are typically ~O times as 

Still, for your quarter of a million pounds you could 
Rubidium Chloride!! More than enough to last? 

expensive. 
buy 250kg of 

Best wisbes, 

Yours sincerely, 

Dr F G Riddell 

Precision 
NM R 

SAM PLE 
TUBES 

Compare our Quality and 
Prices with the others. 

You'll choose New Era for 
Utility and Savings . 

Samples upon request. 
Call or write today. 

~\\illl ,/1M, 

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

PHONE: 609-794-2005 

TE Southon 

SMM. O.D. ll!MR SAMPLE TUBES · 

Calalog Comparable. 
Number W1lmad Recommended Use 

Cap Color 
Catalog 

Numbers 

NE-ST5 
30-60 MHz: Sludent use and routine analysis 

A superior disposable lube. 

Red 
Not compatible wilh vor1ex plugs and 
coaxial inner cells. 

NE·L5 60MHz: Rouline analysis. Quality control 
505-PS Not compatible w1lh vortex plugs 

Yellow and coa,:1al mner cells. 

.NE-MS 90•100 MHz: General research, FT applications. 
507-PP Comp;al1ble wilh vor1ex. plugs and 

Green coaxial inner cells. 

NE·H5 
220-360 MHz: Research. FT apfilicahons. · 

fe:~ruif~O~ :~~~e6n~~t~l~~r ultimate 
528-PP 

Blue 
Compahble with vortex plugs and 
coaxial inner cells 

10MM O.D. NMR SAMPLE TUBES 

Catalog 
Comparable 

Wilmad Recommended Use 
Number Catalog 

Numbers 

60MHz: Routine an1lysis. Quality control 

NE·l10 513·1PP Compatible with vortex plugs. Nol 
recommended for use with coa1dal 
inner cells. 

90·100 MHz: General research. FT appllcatlons. 
NE·M10 513·5PP Compatible wilh vortex plugs and 

coaxial inner cells. 

100 MHz and up.: Research, FT applications. 
NE·H10 513·7PP Compatible with vortex plugs and 

co1xial inner cells. 

Nole. Fial bolloms 11e •v•itable al no add,honal cha,ve. Sp.coly when Ofde1ing 

Price 
each 

Length 
MM 

1-49 50·99 100-up 

178 Sl .95 S1 .90 S1 85 

203 2.05 2.00 1.95 

178 2.40 2.30 2.20 

203 2.60 2.50 2.40 

178 3.85 3.75 3.65 

203 4.35 4.25 4.15 

178 6.65 6.55 6.45 

203 7.1!i 10:; 6.95 

Price 

Length 
each 

MM 
1·24 25·49 50-up 

178 S7.50 $7.25 S6 .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 
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'\~ · DE~ 

~ 

? ~ 
University of -· · 

~ -

1833 Delaware 

DEPARTMENT OF CHEMISTRY 
NEWARK. DELAWARE 19716 

Professor B. L. Shapiro 
Department of Chemistry 

Texas A and M University 
College Station, Texas 77843-3255 

October 10, 1985 

Solid-State 
13

c NMR at Delaware 

Dear Barry: 

How quickly the months fly! · We have been doing 1H solid-state · 
line-narrowing NMR for some time with our home-built spectrometer. 
However, recently we have been modifying it to perform the CP/MAS 
experiment on carbon nuclei. After a great many frustrations, our 
group has been able to carry out the C-13 experiment at 14.18 MHz. 
Perhaps other$ have experienced the $ame frustration which arose _out 

. • • • • . 1· : \, • . • 

of the ·fact . that our. PDP 11 c,omputer :broad.casts ·near that frequency. 
We found that we had to use tria'.;ic cabie for all connections between 
the power amplifier, the probe· a:nd ·the, receiver. This seemed . to shield 
the rf : sections from the offending computer's emissions. · 

T~e enclosed spectrum is that of os3 (co) 12 in the crys~alline state 
at room temperature. The sample has been enriched to 30% 1n C-13 and 

there is no decoupling or cross-poiarization. With a relaxation delay 
of 2 minutes and a 5-microsecond 90° pulse, we can achieve a reasonable 
signal-to-noise ratio in about an hour. The sample was spu·n at 2950 Hz, 
although we can typically spin in excess of 4000 Hz in the Doty probe 

with ease. At the rate, spinning sidebands are visiple due to the large 
· anisotropy of the chemical shift. The shifts match (within 1 ppm) those 

0 . . . 
·in a liquid-state C-13 spectrum taken at 10 C. At room temperature in 
solution, the spectrum is a singlet due to rapid exchange between 

axial and equatorial positions. W~ are studying complexes like this ·in 
the solid state and as they are deposited on the surface of an oxide 
support. We still have to. optimize the carbon spectrometry, but it is . 
clear that solid-state carbon NMR will play a crucial role in determining 
the structures of catalytically active surface species. 

Yours truly, 

. Cecil · Dybow:$ki . 
' Associate · Professo·r 

of Chemistry 



( ) l · 

sb 

I 
500 400 

(, ) ,. ; ' C, 

183.5 

169.7 

Os
3

(CO)
12 

l I I I 
300 200 100 0 

CHEMICAL SHIFT FROM TMS 

J 
-100 

) 

w 
N 
O') 

I 
w 
I-' 



326-32 

Buenos Aires, october 10,1985. 

UNIVERSIDAD DE BUENOS A IRES 

FACULTAD DE CIKNClAS EXACTAS Y NATURALES 

Prof. Bernard L.Shapiro 
Texas A & M University 
Department of Chemistry 
Coll~ge Station,Texas 77843. 
U.S.A. 

Dear prof. Shapiro: 

Hardware Development 

I am proud to announce that our home built,C.W.,Hiqh Re­
solution,multinuclear 100 MHz· NMR spectrometer is now operational. 

The instrument was built around a Varian 12 11 2.35 T elec­
tromagnet and two Sthomandl frequency synthesisers.It has three 
SSB transmitters:one for f ,the lock frequency;one for f 1,the ob­
serving frequency and one ~or f?,the perturbing frequency. 

It has three receivers: one for f with two detectors 
in quadrature,one for the lock and the otheP for the homogeneity 
contra 1. Two _receivers in quadrature for f_

1 
to improve S/N ratio. 

We also built the probes.With .tne standard 5 mm probe 
we can get good lH and 19F spectra,loc~ing either on lH or 
19F .The resolution is as good as can be expected from the high 
resolution magnet,thanks to the courtesy of Jim Schoolery from 
Varian's and Hp.Kellerhals from Bruker, who kindly supplied us 
with the ipecial ,zero maanetic susceptibility-wire ess~~t~aT for 
the receivinq coil. · 

We currently use Correlation·Spectroscopy to improve S/M 
but with our actual analog frequency sweep it is difficult to accu­
mulate more than,say,ten spectra.We are workinq -now on a digital 

· sweeper which,we hope, will allow us much bigger accumulations. 
Our next task will be do develop a· "switchable" receiver 

for F.T.Spectroscopy.We have already the power amplifier and the 
on line computer ( a Nicolet NMR 812 ).We be0an already building 
the 10 mm,spinning probe for 13C and eventually 31P.We assume 
this , will take us the whole o~ next year. 

We are now currently working in the determination of the 
signs of HH, FH and FF spin-spin coupling constants. 

Yours, sincerily 

V.J.Kowalewski. 

\ ... ..../ 



New Advanced Function Series FI'NMR from IBM Irutruments 

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

it easier on the udget 

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 

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 · mprove 
magnetic field me,asure 

andcont ol 
ent 

.... . ·•· •·•• 

1-1 all effect field regulator 
ER 031M 

-
I 

. ... 
•··• •·•• 

1-1 all effect magnetometer 
ER 031Z 

-
l"OlfCJl....,._YEIIUI -~IIICIIUIIOUUI UIJll 

You can gel a new standard of performance by upgrading 
your field regulation and measurement equipment. The 
superiority of advanced design field regulators and mag­
netometers from IBM Inslrumenls can be seen clearly in the 
performance cur-ves shown al the right. Regulator accuracy 
is 200mG from - 50G lo + 23kG. 

Microprocessors in each unit provide ease of operation 
and complete flexibility of application. Most uni ls 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 ppm/ 
degree. 

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

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

ER 035M-Extremely accurate NMR magnetometer, 5mG 
from 450G lo 20kG. Tracking rate, lkG/3 sec. Optional 
EPR in-cavity probe. 

Integrated solutions for Science and Industry 

1-1 all ejject field regulator 
and magnetometer BJ-/ 15 

NMR magnetometer 
ER 035M 

11111 

II 

II 

K Gauss 5 10 

Field tolerance for 
conventional Hall 
effect regulators. ~ 

15 

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

i 

20 25 

Let us tell you more 
To get more information on these IBM Instruments 

products, just send the attached reply card or call 
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. 

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

- - - --- ---- - ---- - - -------- Magnetic Instrumentation ---·-
40 W. Brokaw Rd., San Jose, CA 95110 

October 15, 1985 

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

Dear Professor Shapiro: 

408-282-3636 

Re: WALTZin 1 Fluorine: Broad Band Fluorine Decoupling Using an X-Nucleus 
Decoupler and Composite Sequences 

Simplification of carbon spectra can be accomplished by broad band heteronuclear 
decoupling. The traditional noise or phase modulated broad band decoupling 
scheme requires 2 to 5 watts of power to decouple protons. The power required 
with this technique results in sample heating and, for nuclei such as fluorine, 
in possible probe damage. The introduction of composite decoupling schemes 
(MLEV, WALTZ, etc.) has alleviated many of the problems typical of the tradi­
tional broadband decoupling technique (1). 

Decoupling fluorine always presents a challenge. Taking into account the broad 
chemical shift range of fluorine (300 ppm), the power requirements for effective 
fluorine decoupling in the traditional broad band scheme require as much as a 
ten fold increase in power over that required for protons; hence sample heating 
and probe break down are potential problems. 

We have utilized a WALTZ composite decoupling scheme with only 10 watts of power 
to effectively decouple fluorine over a chemical shift range of 29,000 Hz. The 
spectra were acquired on an IBM Instruments NR 270/AF NMR spectrometer equipped 
with a BSV-3 X-Nucleus decoupler and a fluorine amplifier at a frequency of 
254.14 MHz. · 

The figure shows for the perfluorinated compound the following carbori spectra: 

a) Fluorine coupled (no decoupling); b) Fluorine decoupled using 
traditional phase modulation (25 watts) on the BSV-3 and c) Fluorine 
decoupled using WALTZ decoupling (10 watts) on the BSV-3. The improved 
decoupling bandwidth with WALTZ is evident. 

Please credit the IBM 

Mark 01 Neil-Johnson 
IBM Instruments, Inc. 

Instruments Jccount 

~~l4 
of Charles Wade. 

/ 

Charles Wade 
IBM Instruments, Inc. 

-i, (;\\.\ 

Tom Kestner 
3M 

1. M. H. Levit, et al. J.Mag.Res. 43, 502 (1981); 
2. A. J. Shaka, et al. J.Mag.Res. 53, 313 (1983) and references therein. 
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A Fluorine coupled carbon spectrum 

B Partial broad band decoupled carbon spectrum 

C WALTZ fluorine decoupled carbon spectrum 



October 24, 1985 

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

Dear Barry, 

Subject: Ceramic Spinners for CXP 

The December 1984 issue of TAMU Newsletter published a 
letter concerning MAS spinners manufactured from toughend 
Zirconia (Nilcra PSZ). 

We recently started using these spinners in our Bruker 
CXPl00. They were supplied with Kel-F end caps without 
flutes and, as advertised, gave absolutely no signal in 
the 13 c spectrum. However, on our system we were unable 
to reach spinning speeds in excess of ~2200 Hz. At any 
higher speed, the increased mass of these spinners was 
quite evident. 

We have a bench-top stator assembly in which we spin 
some samples before placing them in the MAS probe. 
When these spinners JUMPED from the stator, they would 
knock the lid off the assembly. However, when end caps 
with flutes were used, the spinning speed approached 
3500 Hz--quite acceptable for a 13 c frequency of 25.18 
MHz, and the spinners stopped jumping out of our bench­
top stator assembly. 

In our hand, these spinners (with flutes) are the best 
spinners we have used to date in our Bruker system-­
especially when one considers the large internal volume. 

See you at the ENC ... 

Very truly yours, 

326-37 

JMH-PMH: jah J. Michael Hewitt, P. Mark Henrichs 
Chemistry Division 
Research Laboratories 

EASTMAN KODAK COMPANY· 1669 LAKE AVE.· ROCHESTER, NEW YORK 14650 • 716 458-1000 
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Scripps Clinic and Research Foundation 

106(i6 North Torrey Pines Road 
La J olla , California 92037 

Research ln st itult' of Scripps Clinic 
Depa rtment of Jv1 olt'cular Biology 

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

October 11, 1985 

"Inverse" Heteronucleari Experiments .on. .a. 
Bruker AM500 sbectrometer 

Dear Dr. Shapiro: 

In our studies of peptide and protein structure we have become G 
interested in applying heteronuclear multiple quantum techniques with 

I 

observation of the proton magnetization (1). Such experiments are 
not possible in the standard configuration of most Bruker 
spectrometers unless an X-nucleus decoupler is available. With minor 
modifications, however, it is · possiblJ to pulse both X-nucleus and 
protons , (using the protoh decoupling I channel) and observe the proton 
signal. We briefly describe !here the changes made to our AM500 
spectro~eter which is ~quipped wit

1
Jh the digital phase-shifting 

hardware . , 

It is necessary to ,derive the \6MHz IF receiver reference 
frequency from the F2 transmitter board instead of the F 1 board. 
The required circuit had already be~n laid out on our original F2 
board, but with no components installed. Bruker supplied us with a 
replacement board fitted ·with the ne1

1

cessary components. Patch-boxes 
are inserted in the cables to the F 1 and F2 boards so that cables V 
(168 .766MHz input signal) and R (6.17MHz IF output) can be rerouted 
into F2 instead of F1. It is also necessary to install a 
three-pole-double-throw switch in the \ BSV-6 amplifier unit such that 
the control voltages (0 or 25V) for relays R L 1, R L2, R L3 in the rf 
mixing unit 2 and RL5 .can be overi ridden and set to 25V. This 
causes the output BU5 to be • 506M Hz. To run .an inverse experiment, 
the spectrometer is set up :as for I a conventional heteronuclear 
experiment, except that the proton preamp is selected , the decoupler 
output is connnected to the transmitter input of the preamp housing, 
and the F 1 transmitter cable is conhected directly to the X-nucleus 
coil of the probe. The cen~er of the proton spectral window is 
determined by 02. ' 

L 



With this set-up there is a software modification which would be 
highly desirable. The phase-shifts of the F1 and F2 frequencies are 
those of the last F 1 and F2 pulses applied. Because the receiver 
reference frequency is normally derived from F 1, the software resets 
the phase of F 1 to a constant value just prior to triggering the 
digitizer. Unfortunately there is no such facility for the F2 
channel; thus, at some point between the end of the last desired 
proton (decoupler) pulse and the triggering of the data acquisition it 
is necessary to issue a short F2 pulse of a constant phase (0.2 usec 
is the minimum al lowed by software) in order that the receiver 
reference frequency wi II be of constant phase. Hopefully, future 
software up-dates will allow the phase of F2 to be changed without 
the necessity of issuing a pulse. 

Yours sincerely, 

£t;-~ 
Mark Rance Peter E. Wright 

( 1) L. Muller, J. Am. Chem. Soc., 101, 4481-4484 ( 1979). 

M Rist 

POST DOCTORAL FELLOWSHIP 
NMR IMAGING AND IN-VIVO SPECTROSCOPY 

UNIVERSITY OF ALBERTA 

326-39 

Applications are invited from persons with NMR experience and who have (or expect 
to receive) a Ph.D. for a Post Doctoral Fellowship in the in-vivo NMR facility at 
the University of Alberta. Ideally candidates would also be familiar with some 
hardware aspects of Bruker spectrometers. 

The facility includes both a 2T clinical unit and a smaller (40 cm bore) 2.35T 
system for animal studies. Each of these NMR systems is employed on research 
programmes in both imaging and in-vivo spectroscopy. 

The appointment will be for one year, initially, with the possibility of renewal 
and the salary will be in the range of $21,800 to $26,145 (Canadian). The 
laboratory environment is non-smoking. 

The University of Alberta is an equal opportunity employer and preference will be 
given to Canadian citizens or landed immigrants. 

Applications, including the names of two referees should be sent to: 
Dr. Peter S. Allen 
Department of Applied Sciences in Medicine 
10-102 Clinical Sciences Building 
University of Alberta 
Edmonton, Alberta, CANADA 
T6G 2G3 
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~ 
Professor Gideon Fraenkel• 

614 422-4210 ottice 

614 422·4100 lab 

:rELEX • 810 48217 15 

The Oh;o State u.J,..., Department of Chemistry 

140 West 18th Avenue 
Columbus, Ohio 43210-1173 

Phone 614-422-2251 

October 16, 1985 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A&M 8niversity 
College Station, TX 77843-3255 Fine Structure in 6Li tfJIR 

Dear Barry, 

In response to the dreaded pink sheet- I would like to propose that long 
term contributors deserve some special dispensation from TAMUNMR such as less* 
frequent contributions, a discount for the Newsletter, or perhaps a medal. 

, I 
Here goes anyway - Lithium _!_-bµtyl acetylide, 1, is a species 

11 (CH3)3CC::C-6Li 11 I 1 

which exhibits all the variegated behavior of typical organolithium compounds 
but unlike most of them is very stable. The acetylide is insoluble in hydro­
carbon but dissolves readily in cyclopentan~ in the presence of an 5quivalent 
of t-hutyllithium. Carbon-13 NMR at 100° o~ a sample of acetylide- Li and 
t-Bu- Li, 1:1, in cyclopentane gave rise to two overlapping heptets for the 
c2Li carbons of .!_-butyl 1 ithi um. NeHher o.fl these center at the _!_-Bu-Li shift 
and thus must represent new sp~cies~ The heptet multiplicity

6
comes from three 

6Li's coupled to each c2(J=5.9, and 5.8 Hz) 1(of what was.!_-Bu- Li) in a 
tetramer. There are thus two mixed1 tetramers which differ in the alkynyl/t-Bu 
ratio, probably one 1/3, the other 2/2. Lithium-6 NMR at -100° shows two 
sharp lines (1 Hz) of almost equal ~ntensity, separated by 1.9 ppm. On warm­
ing this sample above -100° th,e original doublet is replaced by a symmetrical 
multiplet of five 1 ines. By -20° the two ohginal lines undergo signal aver­
aging while the shape of the now more inte~~e new resonance remains unchanged, 
see figures at bottom of letter. I am puzzled by the symmetrical shape of 
this new resonance. It implies eit~er 6ome

1 

unique symmetrical structure with 
nonequivalent lithiums and/or some Li- Li fOupling. Such couplings are 
expected from theory to be qui1te smal 1. Th [i s leads to the other possi bi 1 ity 
that the multi pl et comes from ,some oriented polymeric "R Li II super-cluster and 
the splitting comes from dipo;ar coup!ing. · , We are doing the obvious experi­
ments, for example using 50% :Li 50% Li, and 6obtaining NMR data at different 
fields. Suggestions as to the origin of our Li fine structure will be 
wel corned. · ' I 

There is a Postdoctoral position in my group fqr someone who will work on 
both preparation of organol ithi um compounds and the study of their structures 
and dynamic behavior using the metnods of l MR line-shape analysis. This may 
include some work on the mapping of ion pairs. 

. For a long time it has been suspected that temperature gradients in NMR 
samples significantly degrade resolution and altogether give rise to uninter­
pretable line-shapes especially when the nne shape is dependent on the , I* G; deon - see bottom of page 42. 



temperature. We also know that running in VT mode at 40° gives much better 
data than simply using the probe at room temperature. - Now Adam All erhand has 
elegantly confirmed all this with precise temperature control. I hope that 
manufacturers of NMR equiµ-nent will follow suit and finally come out with 
simple, easy to use, properly thermostatted probes, -150° to +250°. 

With best regards. 

ls 

6Li 

NMR 

233°K 

5.0 4.5 4.0 3.5 

5.0 4.5 4.0 3.5 

Yours sincerely, 

C -~ J 1)-C/---

Gideon Fraenkel 
Professor of Chemistry 

-t-c=cu 0·75 
M 

-1 Li I· 13 

inQ 

3.0 

PPM 

25 2.0 

3.0 

PPM 

25 

253° 

2.0 

1.5 

1.5 
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--------- ----- - ----- - - -----------·-
InstrUJ1ents 
Inc. Hagnetic Instrumentation 

P.O. Box 332, DanhUl'!:J CT 0681'8 283-796-2588 

I 
October 3, 1985 

Dr. B. L. Shapiro 
Texas A&M Nmr Newsletter 
College of Science 
College Station, TX 7784~ 

Dear Barry: 

"Para I lel Data Transfer --New Software Release" 

One of the projects I've been working on in the past 
year is a para I lel data transfe ~ scheme to send data from 
our ~pectrometer cAspectl computers to the 9000 
workstation . This gives a substantial improvement in data 
transfer rate and allows you to send data from within 
DISNMR using a user-module command in both the foreground 
and i n au t oma t i on . Th i s i s now I an av a i I ab I e product f r om 
IBM Instruments. 

Nmr and epr workstation customers 
re I ease 2. 0 of NMR 1 D, NMR 2 D and I E PR for 
a v .a i I a b I e . T h e y s h o u I d c o n t a c ~ t h e i r 
rep res en tat i v e or us , here at I BM 
information on how to obtain I these 
packages. 

Best regards, 

James W. Cooper 

* Attention Gideon Fraenkel: 

should note that 
the S/9000 is now 

local marketing 
Instruments for 

upgraded software 

Virtue and longevity and eternal products are rewards enough. 
In any event, I am not in the dispensation business. 

BLS 

\ 
\ -..___, 

r , u 
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Qf.300 

GE Pet:forrnance! 
1n, 13C, APT, and2D NMR in !/2 lwur-autmnatically! ·. 

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

A 1 H spectrum, 13C spectrum, 
an attached proton test (APT), 
and a 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 complex 
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 



GX Series FT NMR Systems 
\X/hy do two experiments when one will do?* 
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*COCONOSY (Haasnoot, et. al., J . Magn. Reson., 
56,343 [ 1984]) 
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New techniques are easy to implement 
on a GX Series NMR Spectrometer. Ask 
today about your application. 

dEOL 
Serving Advanced Technology 

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