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Te111perature 
CP-MAS with the 

GX Series 
FTNMR 

Spectrometers 

a) 21 °C 

b) -95°C 

c) '-138°C 

200 100 0 ppm 

13C (50.1 MHz) VT/MAS spectra of 
hexamethylbenzene. a) and c) 1H-13C 
cross polarization. b) Bloch decay. The 
peak at ~ 90ppm is due to the Delrin 
rotor. 
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' New England Nuclear® 

Prof. B. 1L Shapiro 
Dept. of Cfiemistry 
Texas A & ¥ University 
College ~tation 
TX 77843 

i 
··! 

i 
I 

i 
'i 

March 28, 1983 

· · 99 I 31 
Sub: 45.05 MHz Tc and 81.016 MHz P nmr spectroscopy of a cationic 

t~chnetium complex for myo pardial imaging 
• • • I 

Dear Prof. Shapiro: 

99
mTechnetium is the most desired i ~otope for nuclear medicine procedures. 

Until now t here has been no Tc-99m '.agent available for determining myocardial 
perfusion function. Recently, we h'ave prepared a cationic technetium 
complex thkt has been successfully hsed for myocardial imaging in a variety 
of animals l including rabbits, dogs :and b'aboons. The diamagnetic complex 
formulated [Tc(dmpe) 3] + has Tc in +:l oxidation state octahedrally co-ordinated 
by _six phosphorus atoms; it is prep;ared by refluxing an aqueous ethanolic 
solution of NH4Tc04 with 5--molar ex:cess of the ligand for 3 hours. The pale 
yellow complex is isolated as the chloride salt. Elemental analysis, FABMS 
and X-ray crystallographic studies 1confirm the structure (figure 1) ~ 

I I · 99 · : 
Following a report nearly two 9earsi ago on Tc nmr of NH4Tc04 (_!_), we were 
interested! .in looking at the 9 Tc ~nd 31 P nmr of the above c01:nplex on our 
multinuclear Bruker WP-200,. With a: sensitivity of 0.376 relative to 1H=l.0, 

I I .. 

we .were abil.e to establish quickly the observation parameters employing a 
n2o solutibn of,, NH4Tc04. Because o:f the 30 KH~ sweep-width _ limitation on 
our WP-200!, we had to play with the' synthesizer [setting=(200.133--X)/2] in 
order to observe the 99Tc resonance of the Tc(dmpe) 3 complex(O. l ~1 in dmso-d6); 
the septet! (figure 2), resulting f t om coupling to six equivalent .:,lp atoms, 
was observed in a short time. We Hack-calculated the chemical shift of the 
(cente~ ofl the) 99 Tc resonance of ~he complex to b~ -1891 ppm. w.r .. t. NH4~9Tc04 • 

Observing f he 31 P spectrum of the somplex was straightforward; the ten-line 
pattern re

1
sulting from coupling to f

99Tc (I=:=9/2) and centered at 39.5 ppm w.r.t. 
external 85% H3Po4 was observed in la .matter of minutes(Figure: 3). 

In all the . above cases, proton noi~e-decoupling was employed to reduce line­
widths and eliminate further splittings due to 1H-X couplings ' which caused 
considerablle broadening of the lines with fine structure a.t the top. With 
proton-dec

1

oupling, the line-widths lat half-heights were _about_ 25 Hz for the 
· 99Tc spectrrum and 37.5 and_ 45 Hz, respectively, for the two outer lines and the 

· h · · · · I 1 . f 3 Lp 1 eig tinner ines -o the· · spe~t~um. 

With best regards , 

,~ 
V. SubramanyaJI} 

t<JL... 
Karen I Linder 

I 
I 
I 

. Si~erely yours, 

~~---·····-
p. R. ~n'i vasan 

601 Treble Cove Road, North Billerica, Massachusetts 01862 Telephone (617) 667-9531 TelEix 94-7488 
I ; ! 

~ 

L 



dmpe= 

Me2P-CH2-cH2-PMe
2 

Figure 2 

Figure 3 

Figure 1 
-rn91 ppm 

+ 

J 
P-Tc=S74 Hz 

,t 
39.S ppm 

Ref: 1. M. J. Buckingham, G. E. Hawkes and J. R. Thornback, Inorganica 
Ch:i:mica Acta , 56, L41-L42 (1981) 
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001)] The· Ohio State 'University 

Professor B. n.. Shapiro 
Department of lChemistry 
Texas A and MUniversity 
College Station, Texas 77843 

i 

Department of Chemistry 

140 West 18th Avenue 
Columbus, Ohio43210 

Phone 614 422-2~!51 

March 31, 1983 

Alkynyllithium, rotational barriers 
in acyl dihyd~opyridines 

! 

· Dear Barry: 

I In respon e · to your dire notes I belatedly report the following news. 

Alkynyllithiul : We teach undergraduat~s that alkynylmetal compounds are salts 
containing alkynyl anions. The latter! are stabilized thanks to the 50% plus · 
"s" character i associated with the sigmh orbital on carbon. This idea, at least 
for lithium comprunci,s is now thoroughly! debunked by the results of an NMR experi­
ment. Carbonr 13 NMR of C1 of 3,3-dime~hyl-l-lithiobutyne in THF at -50° consists, 
for the 611 enriched (96%) species, of f a 7 line multiplet, closely, 1:3:6:7:6:3:1, 
an~ for the 7~i (normal) muterial 10 l ~nes, i:3:6:10:12:12:10:6:3:1 indicating 
three lithiums symmetrically coupled to each a-carbon . . The coupling constants 
are J( 13c, 7Li ~=l6Hz and J( 13c,.6Li)=6Hz[ which is the expected ratio and confirms 

. I • 

where the splittings are coming from. : Altogether these results mean that this 
typical alkyn~llithium compound exists; as a cubic tetramer; where each lithium 

I 

I 

!R-LiO.....-

'- ~~ ' /ou :, I 
I Li- -R /, ,, 
R-' -Li 

: f, 
i 

is coordinated to one THF molecule. 1his is just what has been found for most 
simple organo:lithium etherates (methy~, vinyl, aryl). ·Further the 13c, lithium 
coupling constants are also v,:!ry similar to the· reported ones for other lithium 
compounds. · 

I The alkynyllithium in THF is not any more ionic than the other RLi etherates 
and should nd t be described as a salt l 

Dihydropyrid ~nes-barriers to rotation: /Recently we became interested j_n using 
rotational b~rriers to assess the effect on bondini of inserting a heteroatom 

I I 4 across the tirmini of an-electron lo~p, viz 3-aza-l, -dienyl, so we have barriers 
for the N-acetyl dihydropyridine, I, and its sulfone analog II. We think the 



Professor B. L~ Shapiro March 31, 1983 

II 
llH* - 12 kcal 
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twisted state of II is stabilized (relative to twisted I) because the nitrogen 
lone pair and the double bonds we provide 6 '1T electrons and there is P,P over­
lap between carbon and sulfur, i.e. have an "aromatic" transition state for 
rotation. 

I am interested in the comments of theoretically inclined readers. 

Best wishes. 

Yours sincerely, 

Gideon Fraenkel 
Professor of Chemistry 

Post-Doctoral Position 

There is now a Post-doctoral position open in my group for someone who 
will work on structure and dynamic behavior of organolithium compounds. This 
involves synthesis of isotopically enriched, 61i and 13c, organolithium com­
pounds and their study -. using 13c, 61i and 1H NMR line-shape analysis. A 
high field multinuclear instrument is used in this work as well as an electro­
magnet system assembled in this department. The person we appoint will also 
help in maintaining the electromagnet NMR. .,/ ~ _ J 

.· L_,,- ( h--6-...-.- f-~JL 
Address inquiries to: 

Professor Gideon Fraenkel 
Department of Chemistry 
Ohio State University 
140 W. 18th Avenue 
Columbus, Ohio 43210 U.S.A; 
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GENERAL fj ELECTRIC 
I 

CORPORATE RESEARCH AND DEVELOPMENT 
GENERAL ELECTRIC COMPANY• RESEARCH AND DEVELOPMENT CENTER• P.O. BOX8 • SCHENECTADY, NEW YORK 12301 • (518) 385-2211 

Professor Ba 
1

ry L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Statibn, Texas 77843 

I 

I 

April 4, 1983 

Carbon-13 NMR of PPO Copolymers 

Dear Barry, 

We have recently been examinin~ some PPO copolymers in which the 
comonomer fith 2,6-xylenol is 2-methyl-6-isopropylphenol. Variations in the 
polymerizati0n conditions can produce pc;,lymers which range from fully random to 
highly blockdd copolymers. Carbon-13 NMR is a very useful way of determining 
the structurei of the final copolymer. · j · . · • 

As showri in the expansion in the fi~ure, the C-4 carbon of each ring resolves 
into two pea~s as a result of sequencing. 1 In the case of a random 50:50 copolymer 
(A=B) the sP,ectrum shown is obtained in which each resonance is of the same 
intensity. In! a more blocked copolymer, ithe intensities of BB and AA increase at 
the expense of the interblock units BA an~ AB. 

. We ha~e examined polymers of di~ferent composition and with other alkyl 
groups in B and have found similar results. A full paper on these copolymers will 
be submitted soon. ; 

/ldr 

sv.e .. ly, 

, . 6.mams P. E. Donahue 

I 
I 

. I 

Materials Characterization Operation 
R&D Applications Operation 
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VYSOKA ~KOLA CtIEMICKO-TECHNOLOGICKA
1 

Laboratot eynthetlckych pallv ' 

166 28 PRAHA 6 t DEJVICE, SUCHBATAROVA 5 I 

Telefon 332 / 4168, 32 15 04 
I 

Dl\lnopls 122 744. VSCH/c 

Prof'.Ba.rry S piro 

Department of' Chemistry 

Texas A.&M Uni ersity 
I . . 

College Station, TeJr:as 7784.3 
I ----~-------.. ---------419>··--------·-

Title: 
! 

Praba, 6.4.1983 

o. j. 1157/83 

"Conf'iguratiof and Uon:fora.tion o~ 2-ilkyl-.3,.3,4-Trif'luoroxetanea" 

Dear Prof'.Sba.piro, 
I i 

In 1976 we staJ~ted toe~ether with Dr.Bruso"Vsky who died aocidently 
I : 

in SUIDler of' tl he 1980 year, a atur of' group of' 2-alkyl-.3,3,4-tri-

fluoroxet&ll'les. 'Ibis type of' compounds is similar to the oyolobutane 

system pre"Vioiisly studied 'by E.:rnsi2 • 3 and Roberts4• 5• 
I 

I 
I 

I Rl 

R
2
- · -+---;---- 0 H,CH.3 

cH,,C2H5,(CH.3).3c,c6H5 . 

F 
0 

i 
Nov we ba'Ve pdeel rtfeorrmmi.

1

e:1de a deta:lled ialysis of 2-alkyl-J,3,4-trif'luor-
oxetanes to I the relati'Ve oon.f'iguration of f luorir:i!e atom 

4 
I . 

on carbon a toms 2 ai:id and to obtain the approximate oon:fo,rmation 
I I 

of the oxetane ring,. 'lb.e chemical I sbi:fts and the 00,upling c!onatants 

were oaloulat~ fro1n the experimental data by means o:f the iterati'Ve 
I I . 

LAOCN2 procedure. Relati~e sigDs of the coupling constants were 
I 2 

determi.ned by INDOR and DQT exper~ments (the sign of JCF we 

supposed to be positi"Ve). From sol.'Vent ef'fecte, temperatufe, depen-

. denoes, LSR eberimients . (with Yb(rD) 3> and a comparison of' experi­

mental data w!ith th,e theoretical geometry of oxetane ring c::alculated 
I 



,---.... 

by DIT method, we obtained :following conclusions: 

1) Con:formation o:f oxetane ring is nonplanar. 

2) Vicinal spin-spin coupling constant 3JFF lies in the range 
:from 8 to 12 Hz :for trans con.figuration and .from -4 to · -11 

Hz :for cis con:figura tion (of' both f'luorine a toms) • 

296-8 

.3) Fluorine atom in the CF2 group which is in pseudoequatorial 

position is deshielded in comparison with the pseudoaxial one. 

4) :U subatituent R1:R2 , the F atom in the dominant ring con.forma-
l o 2 · . 

tion is pseudoaxial.. I.f R;. R, the con.formation o.f the ring 
depend.a on the more bulky substituent, which occupies predominantly 

the pseudoequatorial position. 
5) Fluorine atom F decreases the shielding of' the gauche :fluorine 

0 . 
atom in the CF2 group (probably due to an interaction with the 

electrical dipole o:f the CHF group). 
. C 

We hope you will receive our contribution be:fore writing us the 

second waJrning. 

With best regards, yours sincerely 

i.t-L'-~~~ 
Petr Trska 
Prague Institute o:f Chemical Technology 

1. I.Hrusoveky: Thesis, SV~T Bratisl.ava, 1977 

2. R.R.Emst: Mol.Phys.16,241(1969) 

). R.R~EX'Dst: J.Cbem.Phys.45,345(1966) 

4. J.B.Lambert,J.D.Roberts: J • .Amer.Chem.Soo.87,3884(1965) 

~ 5. M. Takamasbi ,D.R.Davis ,J .D.Roberts: J. Am.er .Chem. Soc. 84 ,2935( l.962) 
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: .. :..:~.~rn~"l:I,: t~~hs~~.~ '~ ~.~ 
FACHBEREICH 8 
Naturwissenschaften II (Chemie/Biologie) 
Organische Chemie II 
Prof. Dr. H. Gtinther 

I 
Prof. Bernard L. Shapiro 
Texas A&M Universi 1lty 
Department of Chemistry 
College Station 

5900 Siege n , April 6, 1983 
Adolf-Reichwein-Straf.lie 

Texas 77843 Postfach IO 12 40 
Telefon (02 71) 7401 . USA 
Durchwahl 740-4390/4400 

TANDEM-SEFT j 

Dear Barry, ! 

having a lot of deuterated systems ~t hand - a consequence of our 
~t~dies on 2H/13c isotope effects - w~ thought it would be fun to joiri 
the pulse game (1). Spin echo modulation by 13c,2H coupling . was a pro­
mising first try and the rules in one cind two dimensions were quickly 
worked out ( 2) • Foir pract ical applicati ons, 2H-SEFT is of interest for 

· the analysis of deluterated compounds a ~d we have developed, in combina­
tion with difference spectroscopy, a strategy for this purpose (3). The 
latest hit is, ho, ever, TANDEM-SEFT, where we pulse the 1H and the 2H 

lT/2 1r : Tr FID 
decoupler indepenl ently: I 

">c I r1 I r1 r~ I rz_ b. 
1 H I 
1 H I 

1/// /1////;I fl//V// / //I// Iv/ 
///////////// //;f///1 

Minor instrumenta~ modifications were ~ecessary to perform this e?xperi-
ment on our WH 40 9 spectrometer. They ~re available on request. ~~ANDEM­
SEFT offers four unique possibilities for signal editing of partially 
deuterated system~ not easily availabl~ otherwise: 

( 1) SUppre~sion of a11J proton-· and/or deuteri~ -bearing carbons with sole detection 
of quarternru:y carbons [ (r.

1 
= 1 /2J(C,H); -r

2
=; 1 /3J(C,D)]; 

(2) suppression of al~ deuterium-bound carbons i [ ("C'1= 1/J(C,H); T' 2= 1/3J(C,D)] and 
phase selection for CHn groups; ! 

(3) suppression of al~ proton-bound carbons [ (ti1= 1/2J(C,H); , 2= 1 /2J(C,D)] and 
phase selection fdr CDn groups; ! 

(4) Canbined selectioJ of deuteron and proton rrtultiplicity [ (,1= 1/J(C,H); r 2=1/2J(C,D)] . . 

The details will b! submitted to JACS. I 

( 1 ) 

(2) 

(3) 

Hope to see yo! in Chicago! Best regards, 

t~ C?~'-
P. Schmitt 

1 

J. R. Wesener H. Gunther 
' 

For a review see R. Benn and H. Glin~her, Angew. Chem., May or June '83. 
I 

P. Schmitt, J.R. Wesener, and H. Glihther, J. Magn. Reson. 52, Nr. 3 (1983). 
· I , 

J.R. Wesener and H. Gunther, Org. Magn. Reson., in press. 
I 



Introducing 
simplicitY, 
versatility 

and 
productivity 

to NMR. 

With the new 
Bruker AM Series. 

\X; 

A new series of high resolution NMR 
spectrometers for even the most 
demanding experiments. 

The unique features of the 
new AM Series provide truly 
new levels of simplicity and 
productivity along with the 
built-in Bruker versatility. 
Check these against any 
other Supercon: 

■ Advanced pulse program 
system, with software 
designed specifically for 
simplicity and clarity. 
■ Complete 
microprocessor 
control of basic 
spectrometer 
functions, de­
signed to sim­
plify system 
set-up, lock op­
eration and 
magnet 
shimming. 
■ Fast 8-color 
display proces­
sor for display 
of complex 2-D 
contour plots in seconds. 
■ Fourier transform array 
processor, with associated 

display and multi-pen plotter 
software for increased 
clarity and productivity. 
■ Large CPU memory 
capacity of up to 1 M word 
data, with 24 bit single 
precision arithmetic and a 
floating point instruction set. 
■ Extensive line of 
superconducting magnet 
systems from 200 to 500 
MHz. 
■ Plus Bruker's flexible 
design concept, allowing for 
future upgrading. 

So, if you want simplicity, 
versatility and productivity in 
your NMR work, write for 
complete information on the 
new AM Series or cal I a 
Bruker representative. 

Bruker Instruments, Inc., 
Manning Park, Billerica, MA 
01821. In Europe: 
Bruker GmbH, Silberstreifen, 

D-7512 Rheinstetten 4, 
1 West Germany. 

·~-

B~R NMR Systems designed to solve problems. 
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In addition to the convenient weekly 
planner, the Bruker Almanac feat~res 
over 30 tables of useful data, forniulae 
and other information. It also cont'ains 
a 50 page section on instrumentation: 
covering NMR, NMR Imaging, EPIR, 
FT-IR, MS, LC, Magnets and Data 
Systems. 
We have a copy reserved for you . 

•••••••••••••••••••••••••••••••••••••••••••••••• 
□ Please senm me the Bruker Almanac 1983. FREE. 
□ I am interested in High Rlsolution NMR Systems ( ....... MHz) 
□ Please send me informatibn on the new AM Series described on the reverse. 
□ Better yet, please have ydur representative call me. 

My Phone Number is: I My Application is: 

Name/Title: 

Institute/Company: 

Department: ______ _..!,_ ___________ __;:_ __________________ _ 

Address: ________ .!,_ _______________________________ _ 

City/State/Zip: 
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Department of Chemistry 

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

April 11, 1983 

Ou 
(303)491-6480 

Colorado State University 
Fort Collins, Colorado 
80523 

Note of Caution in Using Br-79 to Set the Magic Angle for C-13 MAS 
Experiments. 

Dear Barry: 

We have been using K79Br to set the magic angle for 13c CP/MAS 
spectra for the past year (TAMU 279, 42 December 1981). The prox­
imity of the resonance frequenci~of 79Br and 13c is a great advan­
tage in that the probe and power amplifier do not need to be retuned. 
In some 13c gated~decoupled MAS spectra, however, we see a sharp sig­
nal that arises from 79Br aliased into the 13c region. At 3.5 T the 
resonances are only 140 kHz apart, and a 5 µs pulse excites both 
nuclides. The aliased 79Br peak can be identified by opening the input 
filters or expanding the sweep width and noting the great increase in 
intensity. 

296-12-

The 1H spin-temperature alternation feature of the cross polarization 
experiment effectively removes this FT signal, for we have not observed 
it even in long CP runs. Please credit this contribution to Gary Maciel's 
"account". 

JSF: 1 b 
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L~BORATORIUM !VOOR FYSISCHE CHEMIE 

PACUL TEIT DER WISKUNDE 
I 

EN NATUURWETENSG:HAPPEN 
I 

KATHOLIEKE UNIVERSITEIT 
I 

NIJMEGEN, NEDERLAND 

Uw kenmerk 

Onderwerp 

Uw brief van 

Dear Professor Shapiro, 

r 

L 

Prof. B.L. Shapiro 

Toernooiveld 

6525 ED Nijmegen 

Telefoon (080) 55 88 33 

Texas A & M University 
College of Science 
Department of Chemistry 
COLLEGE STATION, Texas 77843 
U.S.A. 

Ons . kenmerk 

U5259 / AK, FS, WS/DvdW Datum 
April 19, 1983 

27Al magic angle spinn1ng NMR of zeolites 

I 
Crystallilne alumino silicates like zeolites can absorb relatively small 

molecules likJ for instance water. Mos~ of the water molecules are physisorbed 

in the pores df the material but some l re chemisorbed at Si-~-Al and Si-OH 
· "hJ I. 1 1 ! h d .. b 

7 

_J 

sites. Wit H MAS NMR, water mo ecu es at t ese two a sorption sites can e 

distinguished I[ 1 ] • The Si-~-Al sites lBr~fosted sites) play an important role 

in the catalyt{c activity of the zeoliJes and therefore the interaction . between 

adsorbed moledules and these sites is J f interest. 

It is bei ieved that water moleculJ s adsorbed at Br~nsted sites form 

clusters with lthe acidic proton: H+(HA)n where n is of the order of two [2]. 

Therefore, hydration and dehydration o~ zeolites is expected to alter the 

• • I + d i 1 h h f' . f d position of tlie H proton an consequent y c ange t econ ir;uration o an 

charge distriJ ution around the aluminu4-oxygen tetrahedron. In a perfect 

h lil 2 7 . I • • d h 1 . 1 2 7Al · · tetra edron t e Al quadrupole interaction is zero an t e 2 ~ - 2 transition 

narrow. For a lperturbed tetrahedron th{s NMR transition should broaden due to the 

quadrupole interaction, a broadening which is not eliminated by magic angle 

spinning [ 3 ] j A broadening by quadrupJ le interaction of the ½ ~ -½ transition 

is characteri~ed by its field dependen~e, the larger the Zeeman interaction 

relative to t J e quadrupole interaction l the smaller the broadening. 
• . I 27 I 5 . f . Fig. I shows Al MAS spectra of H-ZSM- at three different requencies 

I i 27 
for the hydrated and dehydrated form. 8learly, on dehydration the Al½~-½ NMR 

I I 
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LABORATORIUM VOOR FYSISCHE CHEMIE. Toernooiveld, Nijmegen 
Telefoon (080) 55 88 33 

PACULTEIT DER WISKUNDE 
EN NATUURWBTENSCHAPPEN 
KATHOUEKB UNIVERSITEIT 
NIJMEGEN 

~de 
Prof. B.L. Shapiro 

. Ons kenmerk 
U5259/AK,FS,WS/DvdW 

Datum 
19-4-'83 

Blad No 
- 2 -

line broadens. The field dependence of the broadening establishes the quadrupole 

origin (at 15.6 MHz the line of the dehydrated sample is too broad to be detected). 

Clearly, removing the chemisorbed water changes the charge distribution around 

aluminum. 
27 Fig. 2 shows Al MAS spectra at 78.2 MHz for Na-ZSM-5 as a function of 

hydration. These spectra show not only a line from fou~-coordinated Al at 53 ppm, 

the genuine ZSM-5 aluminum, but in addition lines at 65 ppm and around O ppm. 

The lines around O ppm originate from six-coordinated Al (Al(H20)~+· in the pores 

and Al2o3 impurities). On dehydration the line from the four-coordinated Al of 

the catalytic active sites of Na-ZSM-5 broadens so much that it is practically 

unobservable. On rehydration it slowly reappears again. Apparently, the counter 

ion Na+ on dehydration perturbs the electric field gradient at Al more than H+ 

in H-ZSM-5. This makes it plausible that the increase of the electric field 

-gradient at Al on dehydration is not only due to a change in the location of the 
. + + 

counter ion H or Na but also due to a distortion of the aluminum-oxygen 

tetrahedra. 

[ 1] K.F.M.G.J. Scholle, W.S. Veeman, J.G. Post and J.H.C. van Hooff, 

Zeolites, in press. 

[2] H. Nakamoto and· H. Takahashi, Zeolites, I (1982) 67. 

[3] E. Kundla, A. Samoson and E. Lippmaa, Chem. Phys. Letters, 83 (1981) 229. 

Best regards, 

~~ 
A.P.M. Kentgens W.S. Veeman 

-P.S. Please credit this contribution to the subscription of Prof. E. de Boer. 
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Orchard Park 
PO Box 332 .Danbury C 06810 

--- ------ .- - - -- ---- - ---- - - ---1 -----

Instruments 
Inc. 

Telephone: 203 796 2500 

April 7, 1983 

Professor B. L. Sha iro 
Department of 

1

chem · stry 
· Texas A & M Un:iversity 
College Statio~ , T 1 77843 

I 
I 

2D Magnetizat~on Transfer in the Rotating Frame 
Dear Barry: 

I 
I . 

We have f 'or some time been interested in investigating chemical exchange 
in small pepti~es. The problem often ~ncountered is that the resonances of 
interest are olose together (<25 Hz) a~d the use of the more common techniques 
(transfer of siaturaition and selective ~nversion) becomes impractical. One 
instance of t ~is i ~ the cis-trans resonances of the C-4H histidine resonances 
in TRH (p-glu-his-B] ro-NH2 ) where the separation for the two conformations is 
about 22 Hz (tising an IBM Instruments WP270SY spectrometer). 

Using thJ Hen ig and Limbach techriique of magnetization transfer in the 
rotating framJ (J · IMagn ~ Resn. 49, 322728 (1982)) we measured the T lp of the 

two resonances: usi~g the fixed delays ~= 6 ~ and t= 2lf with a frequency 

offset of 6f 022.0d Hz) downfield from jthe trans resonance. Since·spin­
locking effec~ivel~ narrows the lines in the rotating frame the technique is 
potentially uJeful lin cases where the ~esonances under investigation have only 
a small chemi~al sliift difference. · . 

. After coj plet~ng the one dimensional experiments we decided to extend the 
experiment .to ltwo qimensions (J. Jeener et. al., J. Chem. Phys. l!_(l), .4546 
(1979)). The fixeq delay tin the one idimensional experiment becomes the 
incremented delay DO (and the Fl frequ~ncy domain after Fourier transformation). 
The initial vdlue 11 f DO was 1 msec and fwas incremented by 2.5 msec 63 tim~s. 
The 90° (Pl) ~ulse was 9 µsec and the Jpin locking (P2) pulse was 200 msec. 

I . 

This pulse (P2) co1responds to the mixing time in 2DNOE experiments. The two 
pulses had a i elative phase shift of 90°. Sixteen transients were acquired 
in each of thJ 64 f iles. 

· The contl ur p{ot shown opposite r ~veals the .results of the experiment. 
The 'wings ' al the I bottom .of the plot are present because constant phase was 
used in the F~ dim,nsion and only the t egion from Oto .-90 ~z is plotted. We 
performed the I 2DNOE experiment on this i molecule at _60°C and saw cross peaks. 
However, for the t*o dimensional Hennig and Limbach experiment it was necessary 
to raise the t empetature to 75°C to see the cross peaks. This is probably due 
to the fact t t at t t e Tlp is shortened by coupling to N-14 which is modulated 

by quadrupolar reli xation (Bleich and Glasel , Biopolymers, .!Z., 2445 (1978)). 

J~~~A. Wilde ~1~~/!f:l' !d~i=-
/lw 
Enc. 

1 

I 

L -
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Professor RK. Harri 

Professori B.L.
1 

Shapiro 
Dept . Che,mi strry 
Texas A&M University 
College ~tatidn,TX 77843 
U.S.A. 

Dear Barny, , 
. I I 

[ 2-D Silicon~29 Spectra 

University of East Anglia 

School of Chemical Sciences 
University of East Anglia 
Norwich NR4 7TJ, Engl and 

Telephone Norwich (0603) 56161 
Telegrams UEANOR NORWICH 

April 13 1983 

You1 gre
1

n letter arrived on !lllY desk at the same time as some splendid 
2-D spectra ootained using the Bruker 400 MHz spectrometer (ca.80 MHz for 
29si) at the Jniversity of Warwi c~, so w~ are able to respond to your prodding . 
quickly. The

1

1 chemical problem, ~hich has been fascinating us for some time, • 
is that of es ablishing the structures of the complex mixture of anionic 

I I · 
species ~hich are in equilibrium in alkaline silicate solutions. We have 
made extJnsiv use1' 2 of enrichnieht with ' 29si, in combination with tedious C 
point-byt point homonuclear decoupi ing experiments. The full spectra are 
complicated, ~o 2-D work offers elegant alternatives. The attached partial 

I I · I J-resolved spectrum shows the power of these techniques. We also have 
I I ' 

useful C©SY spectra of these systems . . We believe these are the first 2-0 
homonucl i ar 2fsi spectra in exist~nce. · The notation for :the structures given 
on the figures is such that Ql, Qr and Q3 represent silicate units with one, 
two and l hree l si1oxane bridges re~pectively. So far, unfortunately, although 
we've ni bely confirmed some previous deductions, no really new information has ,, 
emerged r but we're still hoping. i · 

Best wi hes, 
I 

Yours sincere11y, 

Rk 
ROBIN HARRIS I 

c:. -✓~x 
MAX O I CONNOR* 

1. R.K. Har;is, C.T.G. Knight & 1W. Hull, J. Amer. 
I I 

2. R.K. Har is, C.T.G. Knight & :W.Hull, ACS Symp. 

~ o,._ le.a.Va fi}oM LA rrob-e lku"er$c.°tj, Me-f.l.ou.rtte . 

Chem. Soc. 103, 1577 (1981) 
----., 

194, 79 (1982) L ' 
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296-21 I l LABORATOIRES: DE CHIMIE 
. Dep~rte ent de Recherche Fondamentale de Grenoble 

i 
I 
! 

N/r&f6rence DRF /CH/83-1 54/ Af1 
Y/r§f. : BLS/lmk M]

1

rch 1th, 1983 
Grenoble, le April 5, 1983 

Professor B.L. Shapiro, 
Department bf Chbmistry, 
Texas A MIUnivbrsity, 
College Stat ion, 
TEXAS. 7784;3. 
U.S.A. i 

I 
i 
I 

NMR Investi atio , of the cellulose cbnfonnation in an a rotic solvent solution 

I I I 

Dear Professor Shapiro, 

I I : 
The r~ent discovery of new organic solvents (1) for cellulose, 

allows to iiivest·gate the confonnatibn of this natural macromolecule in 
solution, by us· g 1H N\fR • .Among these solvents NN-d:imethylacetamide 
containing 5 to ~O % lithium chlorid~, is of particular interest, due to 
its aprotic lcharacter. As shown by F~gure 1, it is possible to observe 
the hydroxyl profon signals of cellul ose in this solvent. The low signal 
resolution bf th ·s spectrum is due t b the high viscosity of the solution. 

I 1 . 

Figure 2 shows the temperature eftect on the hydroxyl proton 
signals. Th~ ch ical shift increment with temperature are 

I ! 
lip 1 0 3 ppm/°C 1 • 9 1 2. 5 1. 6.75 
L'iT 

I 

J otonl H-1 , OH-2 OH-3 OH-6 

I I . 
It is own that the effect of temperature on proton ~1R 

signals is rtiainly governed by a change in intermolecular and intramolecular 
associationl. Thel lower value of 60/ L'iT for OH-3 observed here has also 
been found for cellobiose, the cellulose d:imer, in a serie of aprotic 
solvents (2D, Geherally, hydroxyl grbup involved in intramolecular hydrogen 
found are less af fected by temperature variation. To explain the particular 
behaviour oE OH-B we propose an intramolecular hydrogen bond between OH-3 · 
and the ring oxy1 en atom 0-5' of theinext ~ glucopyranosyle unit of the 
chain, as it has been found in t he sol id s'fate. 

i 
I 

S~ncerel;y yours; 
l 
I 
I 

Dr Marc VINCENOON 

6 ?7' ~ 
~ I 

! 

Centre d'Etudes ~ ucleaites de Grenoble, DRF·C~, 85 X, 
1

F. 38041 GRENOBLE CEDEX, France. 

L 
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Figure 1 : 1H Mil spectrum (250 MHz) of cellulose in N,N-dimethylacetamide­
LiCl solution at 60°C . 

• • • .. .. o- • • OH-2 
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-- OH-6 

00 00 00 ~ 00 00 ~ H-1 
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Figure 2 : Temperature variation of celluiose hydroxyl nrotons with temperature. 
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P.S. Please credit this contributil n to Dr Roselyne BRIERE account. 
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i 
I I • • 

Sundance Supply .Company 
I 

P.O. Box 137 • Sunol, CA 94586 • (415) 862-2021 

EQUIPMENT 1FOR SALE 

Spectrometen NMR XL-100-15 system with: pulse preamp, controller, radio 
amplifier, data achine console, TTY,i wide band amplifier, storage .scope, 
and RF powe~ amp. 

12" and 15" Varin NMR Electromagnet~, Maximum rating 14 and 23.5 
Kilogauss. 

I 
For more in~orma ion, call Cl~te Hil ] seth at (415) 862-2021. 
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University of Illinois at Chicago 

HEALTH SCIENCES CENTER 
Graduate College 
RESEARCH RESOURCES CENTER 
Bioi~strumentation, Biostatistics, Electron Microscope, 
Environmental Stress, Instrument Shop, Scientific 
Computer, and Spectroscopy Facilities 

1940 West Tay lor Street 
Chicago, Illinois 60612 

(312)996-7600 
Mailing Address: P.O. Box 6998 

Chicago, Illinois 60680 

April 6, 1983 

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

Dear Dr. Shapiro: 

Recent months have been exciting. The University of Illinois at the Medical 
Center (UIMC) and the University of Illinois Circle Campus (UICC) have been 
consolidated since September 1, 1982 into one entity called the University of 
Illinois at Chicago. This new institution has two campuses referred to as the 
DIC Health Sciences Center (RSC) and DIC University Center (UC), respectively. 

The Research Resources Center of the RSC has recently purchased two (2) 
Nicolet broadbanded NMR spectrometers--a 360 NB and a 200 WB. These instruments 
are positioned in the basement of our building to avoid the vibration problems 
experienced by some instruments on upper floors of a building. Of course, during 
the installation it was discovered that we had a floor vibration problem. 
Vibrations above 20 Hz were not too troublesome but vibrations below 10 Hz made 
shimming for line shape very difficult. The troublesome side bands looked like 
spinning side bands except that they would vary in frequency and were not related 
to spinning rate. 

To prove that these artifacts were caused by just floor vibrations, we measured 
just floor vibrations using a blood pressure transducer with its diaphragm resting 
on a metal washer set on the base plate of the magnet. Only floor vibrations 
caused the diaphragm to oscillate which was observed using a carrier preamplifier 
with an oscilloscope or strip chart recorder. The frequency offset of the trouble­
some side bands correlated very well with the frequency of the floor vibrations. 

To reduce the problem, the energized magnet was lifted off its base plate, 
four (4) rubber air cushions were installed under the base plate, and the magnet 
was lowered and reconnected to the base plate. The total cost in dollars was 
$350. The total cost in aggrevation is not printable, The problem was reduced 
by about a factor of 100. 

//h-'1~-
Michael Mutaw 
Biomedical Engineer 

RAK:ac 

:~·;:/. 
R~bert A. Klep~. 
Senior Spectroscopist 
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PHYSICAL CHEMISTRY LABORATORY 

OXFORD UNIVERSITY 

Telephone 

OXFORD 
(0865-) 53322 

RF/ml 

Professor Barry S apiro, 
I • Department of Chemistry, 

Texas A and M Univ\1 ersity, 
1. 

College Stat on, 
Texas 77843, U.S. ~ 

Dear Barry, 

I 
! 

Practical tips for Broadband Decoupling 
I 

SOUTH PARKS ROAD 

OXFORD 

ox, 3oz 

31st March, 1983 

Most readers will be aware of the recent new methods of heteronuclear 
broadband detouplmg using "supercycl~s" (1) built up from magic cycles (2) 

L 

of composite jspin j inversion pulses (3~. Some results were reported in this 
Newsletter a?out a year ago (!AMUNMR 284 May, 1982). The purpose of this note 
is to point 9ut srme of the experimental precautions ~eeded to obtain the very -----.. 
best decoupling performance and to advocate a more recent scheme called \.__,, 
WALTZ-16 (4,5). !We emphasize that f6r many routine carbon-13 applications 
(e.g. where yery igh resolution is not important) these adjustments may well 
be superfluous. , 

1. Inaccurl te r ,diof~equency phase i hifts. 

When ob ~ervitg carbon-13 line widths of the order of 0.1 - 0.2 Hz, 
sequences which use 90° radiofrequencY phase I shifts are quite sensitive to 
the accuracy !of t l! e three phase · shifts involved. A simple solution to this 
problem is to use the spin inversion ~lement (4) 

I ' I 
I R = 90°(x) 180°(-x) !270°(+x) = 1 2 3 

All sequence~ whi ,h employ only 180° ~adiofrequency phase shifts can be shown 
to be insensitive jto ~rrors in the ph~se shift (5). This element is therefore 

. superior to ~arli~r composite inversion pulses, simpler to implement, and ~ 
covers a rat~er wr·der proton bandwidt~. We have gone over completely to the 
WALTZ-16 seqJence With yB2/2TT = 2kHz (about 0.5 watts of power supplied to 

. the Varian x4-200 probe) it covers a proton range of approximately 4.kHz. 
Incidentally ~ at these low power levels, we have noticed that shimming the 13 

, , 1 I • · . • I 0 
field 1s a much easier operation. ' 

· I I · i 
2. , Amplitude Imlj,alance between Channels . 

With thJ WAL±Z-16 scheme there a~e only two decoupler channels .(0° and 180°). ~ 
Computer simtllati6ns and experiments ~uggest that the B2 level in each channel (___. 
should be eqtlal within better than O.~% for optimum decoupling. If the phase 
shift is genJrated at an early stage qf the amplifier chain (as in Varian 
XL-200) good iamplitude balance is achieved automatically. However if the 
decoupler phase sfuift is accomplished iby way of a double-balanced mixer, 

I I I 
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there could be difficulties, . either because the balance is insufficiently 
precise or because the rise and fall times of the driving pulse amplifiers 
are too slow. The cure is to use a current amplifier (for example National 
Semiconductors LH0002C) to drive the double-balanced mixer. No decoupling 
capacitor is used on · the output since this would slow down the switching. 
A suitable circuit is shown in Figure 1. Setting up the amplitude balance is 
first done roughly by observation on .an oscilloscope. Then the decoupled 
peak height is monitored for a very narrow line (few tenths of 1 Hz) 
for an offset 6B = 0.25 B (chosen because it is relatively sensitive), . 
carefully adjusting the 10-turi:J. balance potentiometer for optimum peak height. 
This is a once-and-for all adjustment. 

3. Cycling Sidebands 

The cycling rate of the decoupler is much slower than the carbon-13 
sampling rate, and this introduces very weak "cycling sidebands" into the 
decoupled spectrum. Many of these have random phases if the proton pulsing 
and carbon sampling processes are desynchronized. The cycling sidebands 
can be considerably attenuated by using a "blackbox" hardware decoupler 
instead of computer-controlled decoupler pulsing. A suitable circuit (5) 
is shown in Figure 2. 

Kindest regards, 

James Keeler 
A. J. Shaka 
Ray Freeman 

1. Levitt, Freeman .and Frenkiel, J. Mag. Reson., 50, 157 (1982). 
2. Levitt and Freeman, J. Magn. Reson. 43, 502 (1981); 
3. Levitt and Freeman, J. Magn. Reson. 33, 473 (1979). 
4. Shaka, Keeler, Frenkiel and Freeman,J. Magn. Reson. 52, 335 (1983). 
5. Shaka, Keeler and Freeman, J. Magn. Reson., to .be published. 
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Varian's new ADVANCE XL-400 Superconducting 
FT NMR Spectrometer gives you: 

Guaranteed 400 :1 S/N. That's the highest 
specification in the industry, on 13C ASTM 10mm, 
regardless of magnetic field strength. 

SK floating point transforms in less than 500 
milliseconds. When equipped with its optional array 
processor, our new ADVANCE Data System performs 
Fourier transforms on the XL-400 faster than any 
competitive instrument. Results are far more accurate, 
too, with Varian's 32-bit acquisition processor and 
floating point mathematics. 

See more information-faster-on the 16-color 
CRT. The ADVANCE XL-400's operator interface, with 
its large display screen and wide spectrum of colors, 
allows you to make quicker and more accurate 
decisions based on CRT visuals. 

More memory than any other NMR system. 
The new ADVANCE Data System features a multi­
computer design with 464K of memory and dual 
processors, each further expandable to 16 megabytes: 
big enough to handle the largest 20 data tables. 

Flexible and easily expandable. This system lets 
you add commercially available peripherals to meet 
specific application requirements. This capability and 
our expandable Pascal-based software keeps your 
instrument "state-of-the-art" in the rapidly evolving 
field of NMR research. 

Send for literature now. For details concerning 
Varian's new ADVANCE XL-400 Spectrometer, call the 
Varian sales office nearest you. Or write: ADVANCE 
XL-400, Varian Associates, 0-070, 611 Hansen Way, 

Palo Alto, CA 94303. 

A new ADVANCE in NMR 
... from VARIAN 

vairian 
For assistance contact: • Florham Park, NJ (201) 822-3700 • Park Ridge, IL (312) 825-7772 • Sugar Land, TX (713) 491-7330 • In Europe: Steinhauserstrasse, CH-6300 Zug, Switzerland. 
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Papanicolaou Cancer Research Institute 
at Miami, Inc. 

1155 Northwest 14th Street • Miami, Florida • Telephone (305) 324-5572 

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

Dear Prof. Shapiro: 

Mailing Address: Bo x 016188 • Miami, Florida 33101 

April 14, 1983 

In-Vivo 31P NMR Spectrum of a Rat Tumor 

I wish to report that we have entered a phase of our work which involves 
obtaining 31P NMR spectra from tumors in live animals. The spectrum 
shown here was obtained at 36.2 MHz from a rat mammary adenocarcinoma using 
a 10 mm coil on the tumor and 1600 54° pulses. Convolution difference was 
carried out with 15 Hz and 400 Hz line broadening factors. Preliminary 
spectral assignments are shown where SP= sugar phosphates, Pi= inorganic 
phosphate, PCr = phosphocreatine, NAO= reduced nicotinamide adenine 
dinucleotide, ATP and ADP= adenosine tri~ and di-phosphate respectively. 

I would appreciate it if you would reinstate our subscription to the 
Texas A & M NMR Newsletter. Thank you very much. 

31 
In-Vivo P N.M.R. 

Mammary 

Adenocarcinoma 

SP 

-5 0 

et. -ATP 
y - ATP c,- ADP 
;> ADP NAO 

PCr 

Sincerely yours, 

Ronald E. Block, Ph.D. 
Associate Scientist 

(: -ATP 

5 10 15 20 ppm 

A non-profit institution for medical research and education-supported by tax exempt contributions 

An equal opportunity employer 
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StonyBrook 
Professor Bernard L. Shapiro 
Departrrent of Chemistr:y I . 

·Texas A & M University 

. . 
Dear Barry: . 

Department of Chemistry 

State University of New York at Stony Brook 

Stony Brook, New York 11794 

telephone: (516) 246-5050 

April 14, 1983 

FACTS ABOUT AQUEOUS SHIFI' RF.AGENTS 
FORiHIGH RESOLUTION CATIONIC NMR 

College Station, Texas 7! 843 

We have continued our "WOrk (J. Mag. Res ~, 46, 348 (1982)) on the above Il.aIIed 
shift reagents · (SR). Truk accanpanying Figure shows lthe isotropic hyperfine shifts, 6, 
induced in several nuclei by Ln(CA) 36- SR (ci3- is chelidamate, 4-hydroxypyridine-2, 
6-dicarboxylate). The !>, !values were calculated as the differences in observed reasonant 
frequencies in the preseljlce and -absence of SR. The spectrareters were locked on the 
2tt2o resonance of the sotvent. · _ _ 1 

. 'l1le ratios of the 5hffts induced in the 2

1 

~';'+ resonance by Dy (CA) 36- over those 
induced by 'Iln(CA)36- (bot,tan two curves) are qw.te close to the value of -1.9 expected 
for a pure dipolar (pseud.ocontact) rrechanisml '!his is strong evidence that this 
rrechanism daninates, as ¢xPected, and that field-frequency locking eliminates nnst of 
the bulk-susceptibility cbontributions. We have observed similar results with the · 
Dy(Tl'HA)3;../'llil('i'l'HA)3- (T.I1HA6- is triethylenetetraminehexaacetate) and Dy{PPP)27-; 
'Iln(PPP) 27- (ppp5- is triijx:>lyphosphate) pairs ; 

The facts that ;the 15~+ and 39K+ shift s induced by Dy(CA) 93- are significantly 
greater than that of 23Na+ maan that the binding of the forrrer ions is greater and/or 
that the spatial coordi.IJ.tes of the binding sites are different. The 23Na curve can be 
fitted quite well with~ 1:1 therrrodynamic lbinding constants l<Na = 1579 w1 and 
Ku = 61.5 wl and a liml.ting shift 6Na = +11.9 pprnl The fact that observed shifts of 
25Mg2+ and 39I(i- rise sigtµficantly above +12 1pprn is strong evidence that the binding 
sites are different. (~ field.,-independen~ of sare 23Na shifts has been established.) 
Limiting dipolar shifts ~in ppn) for identical binding sites woul.d be independent of the 
nucleus observed. We observe similar behavi6r for the 39I(i-j23Na+ pair with Dy (TI'HA) 3-

c· 

- and 'Iln (TI'HA) 3-. We find I an extrerre exanple of bindin~ site difference in that - -
Dv(mA.) 2

3- (NTA3- is ~ii:rilotriacetate) shi~ts the .4 ca2+_resonance 1;1Pfi~1d_but the 
113ca2+ resonance downfJ.Jld. · There are, of course, also differences m bmding. The -
binding constants for Nat and Li+ to. Dy ~CA) 3 ~- reported above shCM this. - We have also 
found that I(+- out-canpetes Na+ for binding to Dy(PPP)27- {the Guptas' SR). 

·In these kinds 6£ +:inents, there ar~ three essential carponen~s:. a~ the Ln ioh, 
b) the rretal cation obsenred, and c) . the che~ate ligand. Examples of mdividual -
variation of a) and b) a.l±'e given aro,ve. As an exarrple of the variation of c), we report 
that while Dy(CA) 36- shi :ts the 23Na+ reso~ce upfield (Figure), Dy(TI'HA)3- shifts it 
downfield. .M:>re details of much of this worR will be appearing soon (July) in Inorganic 

I 

Chemistry. 

Please credit this 

Best regards, 

0~ 
01.arles s. Springer, Jr. 
Assoc. Prof. of Chem. 

I I 

ntribution to the Stony Brook subscription (c/o Paul Lauterbur). 

iJ:J~~ d~~L--
i David M. Yarmush ~-C. Om . 

Postdoctoral Assoc. Research Assist. 

::-

I Mass. Inst. of Tech. (,-\ 
! \_,I 

(Also contributing to this work were Marty P:µre, Dave Hillman, Bob I.enkinski, Jean DeLayre, 
Eric Fessel, and~ 1th). I 
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The isotropic hyperfine shift,!::., of various rcetal cationic resonances 
versus the stoichiaretric nol ratio of shift reagent to cation, p. In 
all cases, the rcetal chloride (MgCl2, KCl, Na.Cl) concentration is held 
constant at 50 rrM. The rna.gnetic isotope observed is present at natural 
_abundance. In all cases, tris (tris (hydroxymethyl)aminarethane) buffer 
was present at a total tris concentration of 10 rnM. The dashed curves 
are intended rcerely to guide the eye. For the upper three curves, the 
shift reagent was LiGDy(CA)3•3LiC1. In the MgCl2 case (25~ NMR, 24.5 MHz, 
9. 40T) , _ the pH varied snoothly fran 8. 4 in the solution with no shift 
reagent to 7.8 in the solution with 150 mM SR. The temperature was ca.297°K. 
In the KCl case (39K NMR, 14.0 MHz, 7.05T), the pH varied fran 8.7 to 7.7. 
'!he ternperature was ca. 297°K. In the NaCl case (23Na NMR, 26.5 MHz, 2.35T); 
the pH varied fran 8. 6 to 7. 9. The temperature was ca. 301 °K. For the 
lower curve, (23Na NMR, 26.5 MHz, 2.35T), the shift reagent was 
LiG'Iln(CA) 3· 3LiCl. The pH varied fran 8. 9 ·to 7. 9. The ternperature was ca. 
301°K. 
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I 
DEPARTMENT F HEALTH & HUMAN S,ERVICES Public Health Service 

Dr. B. Shapiro 
NMR Newsletter 
Department of Che~istry 
Texas A&M Univers~ty 

Dear Barry: 

' ! 
i 

Tit1le: 
I 

Bld • 2 Rm. B2-08 

National Institutes of Health .----.. 
Bethesda, Maryland 20205 L 

April 15, 1983 

NMR studies of perfused cells; Mag. 
Res. Biol. Vol. 2. 

College Station, l exas 77843 

. I . 

I would like to br~efly describe a novel technique which we have developed for 
the perfusion of cells. The advantage~s of our techniq{ie are that it is appli­
cable to any cells grown in culture an'd can be used with any standard NMR 
spectrometer. The method involves emb'.edding the cells in an agarose gel 
matrix1 extruded in the form of a fine' thread. This allows rapid diffusion 
(ca. 1 min) of met~bolites, or drugs, l nto _the cells. We are not aware of 
any other method Wr ich has these advan:tages. I We have published a preliminary 
des_cription of the method2 and a~plications to mammalian cells using 31p and 
lH NMR are in progr ess . (Figure). : . · . . 

I also take this opportunity to inform you about the publication of Vol. 2 -of 
Magnetic Resonance! in ·Biology. 4 This 

1
contains excellent chapters by: Debrosse 

& Villafranca, on 
1

1rsotope effects on phosphorus chemical shifts: applications · 
to enzyme mechanisms;" Makinen & Kuo, bn "Spin label probes of enzyme action" 
and Shindo, on "DNA backbone conformation and dynamics." We have also -written 
a chapter (Lou Hug~es, Jan Wooten and ~yself)

1

, entitled "Observations of amino 
acid side chains ip. proteins by NMR me~hods," which focusses on individual · 
side chain types 1is, Met, Tyr, etc.)

1 
and contains ca. 350 references. For 

those who are inte ested in water in t~ssue, and its potential relevance to 
· NMR imaging there ·s a chapter by Lynch, on "Water relaxation in heterogeneous 
and biological sys;tems." Altogether a i varied yet in-depth collection. Addi­
tionally I draw yof.r attention to two bther reviews on different topics that 
we have written thfs year (a busy one) !, namely on 11 3lp NMR studies of DNA and 
RNA",5 and a general review entitled "NMR in Biology and Medicine" being · 
published as a sinkle tract. 6 i 

In further news frbm o"Qr laboratory I ~hould 'emphasize we are still very active 
in 3lp NMR studies! of DNA conformation!, parti'cularly in relation to the B to Z 
transition.7 And. ~astly I confirm tha~ I will be transferring to the National 
Cancer Institute apd setting up a new ,laboratory there devoted to the multi­
variate uses of ou, favorite technique1• 

JSC:ell 

sincerely, 
I 

k . s. Cohen 
Lab bratory of Theoretical and 

I 
Physical Biology 

Nat1onal Institute of Child 
HeFlth and Human Development 



References 

1. L. Jacobson and J. S. Cohen B:i,osci. Reports 1 141 (1981). 
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6 . . J, S. Cohen, R. Knop, G, Navan and D. 'Foxall, Life Chemistry Reports, 
Harwood Academic Press, in press. 

7. C. Chen, J. s. Cohen and M. Behe, BiochemistE.z, in press. 

Figure Le~end: A stacked plot of 31P NMR spectra at 109 MHz of Chinese hamster 
lung fibroblasts (ca. 108 cells) perfused in agarose gel threads at a flow rate 
of 2.7 ml/min with Fl2 medium (plus 10% FCS, 20mM Hepes, pH 7.35) in a Wilmad 
10 llDll screw cap tube. Each accumulation took 22 min (77° pulse, 220 msec delay) 
at 25°C. On stopping perfusion, the ATP signals decrease while the Pi signal 
concomitantly increases. On reperfusing the reverse occurs and the original 
levels are attained. This indicates that the cells can be kept metabolically 
active under the conditions of the experiment over a period of many hours. 
Microscopic examination, plating and other criteria indicate the cells remain 
morphologically normal. 

Ill ,SH,PEAFUSJON 
ON 

+- 8H,PEAFUS10N Off 

+- II .SH.PEl'lfUSJON ON 

+- tH,PERFUSlON Off 
+- OH,PERFUSlON ON 
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DIVISION OF PHYSICAL CHEMISTRY 
I 

THE ROYAL INSTITUTE OF ECHNOLOGY Stockholm, April 19, 1983 
S-100 44 STOCKHOLM 70 

SWEDEN 
Cable address: Technology Pr~fessor BL Shapiro 

Texas A&M University 
Col il ege Station 
TX ~7843 US A 

Dear Professor Shapiro, 
' ' 

SIMULTANEOUS M ASUREMENTS OF SELF-bIFFUSI 10N COEFFICIENTS AND SPIN-LATTICE 
RELAXATION TIMS ! 

i 
Measurements o self diffusion coe~ficients with the FT-NMR pulsed-gradient 
spin-echo method (1) have proved t'o be a 1valuable tool for elucidating struc­
tures of compl~x liquid systems, e~g. misroemulsions and micellar solutions 
(2). The pulse sequence used is shown in Fig. 1a . . 

By combining t~e inversion recover~-methqd for measuring T1 with the pulsed 
gradient spin-echo method, as showr in Fi1g. 1b, we have found it possible to 
simultaneously measure T1 as well :as the ,self-diffusion coefficients. The 
attenuation is in this case given py 

1 

A - (1 b -T/T1) -y2g2D82(A-~/38) [ 1] A- -el e i : 
0 ' 

where A0 is the amplitude of a lin~ in the Fourier transformed spin-echo 
with.out field ~bradient and A the dorresponding amplitude with gradient pulses 
present, g is he magnitude of the~ field Jgradient, Dis the self-diffusion 
coefficient and T, A, 8 are time-p~rameters defined in Fig. 1b. 

. I 

I . 
Fig. 2 shows the results from a t / pical 11H measurement. The sample used was 
an un-degasser 1:1 by weight mixtu're of C6H6 (Merck, p.a.) and (CH3)2CO 
(Merck, p.a.). : 

I 

The m~asurements were performed a~ 21°c with a Bruker CXP-100 spectrometer 
operating at 90 MHz, using quadru ~olar gradient coils (3). The field gra­
dient was detelrmined by calibratidn with a H20-sample; the calibration 
yielded a: value of g = 1.30±0.01 G/cm. T1 and D were evaluated by a non-
1 inear curve-~itting of the param~ters in Eq. [1] to the data. The values 
are consisten~ with those obtained in separate measurements, with comparable 
accuracy for ~he self-diffusion cqefficiehts and somewhat lower for T1. The 
idea behind t~is method can,_o! cdurse,_ ~lso ~e applied to simul~aneous ~easu-

. rements of T1 1and T2 by combining ithe "inversion recovery" experiments with 
a CPMG-sequenae. I 1 · 

Si ~cerely 1yours, 
I 1~lJ~~ 

Torbj~rn W~rnheim 
/ffc/f(t ·- itlz--
u1 I Henri ks son 

References: 

1. 
2. 

3.a 
b 

P Stilbs and ME Moseley, Chem. Ser ! 15, 176 (1980). 
B Lindma, P Sfilbs and ME M

1

osele.v i J.- Colloid Interface Sci. 83, 569 
( 1981). 
H Breuer Rev. Sci. Instr. 36, 1666 (1965); 
G tJdberg land L tJdberg, J. Ma1n. Reson. ~' 342 (1974). 
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1tf2 1t 

a) 0 
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1t 1t12 1t 

b) 
t I::.. 

2.d 

Fig. 1 a) · Pulse sequence used in the pulsed-gr~dient spin-echo experiment. 

.2 

b) Pulse sequence for simultaneous measurements of self-diffusion 
coefficients and spin-lattice relaxation times. 

3 
2.5 
2 

.s 

t [s] 

100 
30 /..-tt-1\-+-¥ 

25 
20 

12 
10 

5 

21 
24 

- 25 

o [ms] 

"'-____ ___,; 34 

21 
20 

33 
32 

31 
28 

27 
24 

Fig.2 Spectra for 1:1 benzene-acetone mixture at different values of T 

and a. The time interval .~=0.140 sin all experiments. 
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. I I • 

GORLAEUS LABORATORIES - DEPARTMENT OF CHEMISTRY 

P.O. Box 9502, 2300 RA Lelde1 Phone: 71-148333, extension: .... 3.921 

Your letter: 

Your ref.: 
Our reference : 

Subject: 

Dr. J. Lugtenburg 

Dear -Professor Sha i ro, 

LEIDEN. April 20, 1983. 

Prof.dr. Bernard L. Shapiro 
Texas A&M University 

1 College of Science 
Department of Chemistry 
College Station, Texas 77843 
U.S.A. 

. 13 1· 13 I • 1H- and C-NMR spectra of 11 C1 all-trans-retinal .(1). 

For our studies ;JI the rhodopsin and b~cteridrhodopsin field we prepared 
13 . I · . b ·t· 11 Th all-trans-retinal with 92% C incorporation ,on car on pos, ,on . e 

source of 13c lab l was 1 13c acetoni ~rile (M.S.D. 92%). · 
i . 

20 i 

fig. 1 11~13c-all - trans-retinal (1) 
' 

In figure 2(A) th 300 MHz 1H-NMR spedtrum of 1 is depicted. 
I 

I 

C 

7 6 

2 Oppm 

fig. 2 300 MHz 
1H-NMR spectrum of 1 



296-38 

In 2(8) the vinylic region is expanded and in 2(C) the same region of all-trans­

-retinal is recorded. From the spectrum the value for Jc
11

-H
1
t150.4 Hz is 

obtained and the signals at 7.14 ppm show the preserice of 8% unlabeled and92% 
13c labeling at C 1. All other signals are essentially unchanged. 1 

In figure 3A the 1H noise decoupled 13c-NMR(75.5 MHz) spectrum is shown. 2 

In 3B the strong singlet ofl at 132.5ppm corresponding to the 92"/o incorporation 
at c11 is clearly visable. 

B 

A 

I I I I 

200 100 Oppm 

fig. 3 

From the natural abundance 13c NMR spectrum of 1 the following 13c- 13c 
coupling constants 
c10-c11 =58. 7 Hz 
c11-c12=69.8 Hz 

could be obtained. 

c9-c11=o 
c11-c13=0 

c11-c14=8.2Hz 
c11-c19=4.3Hz 

Up to now in the hydrocarbon field only the 1J 13c-13c values of a few simple 
molecules are known. This is the first case where a larger polyene chain has 
been studied. The values for the various types of bonds agree very well with 
those known for small systems. We hope to prepare via 1 rhodopsin and bacterio­
rhodopsin with 92%. 13c on position 11 in their chromophoric part. Magic Angle 

· Spinning 13c NMR spectroscopy of these molecules is expected to give novel 
essential information about the interaction of chromophore and apoprotein in 
these systems. 

(P.P.J . Mulder) (J.A. Pardoen) 

Sincerely yours, 

( L l>_/ ________ , -­_ .. -~-
(C. Erkelens) (J. Lugtenburg) 

. 1 

2
1) For the H-NMR values of all-trans-retinal, D.J. Patel, Nature 221, 825-828 (1969). 

) For the 13c-NMR values of all-trans-retinal, G. Engbert, Helv. Chim. Acta, 58, 
2367-2390 (1975). -
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University f Bristol 

Telephone: Bristol 24161 Ext. 

Dear Professor _Shapir , . I 

I 

School of Chemistry 

Cantock's Close 
Bristol 
England 8S8 I TS 
19th Apri 11983 

We do a lot of work with diphosphorus compounds. so come across AA'X 

-----.._ 

::::a~:: s~~. s:m~~,:~:al q:~~~n:ft::ectt:y C::e ~Ii::,:~~~::,~: :::11
1:1:d l :~ :pl~:~~~ C if 

JAA' « L . I mid ... 0> or 3 lines < if JAA' » L 'out ... 0> . The first case occurs frequently 

when A = 1 H and the carbon is bonded to l one of the protons: the second is common 
I 

when A = 31 P. 
! 

When the 5-lin pattern is observed i it is obviously impossible to extract the three 

coupling constants fro I the two line separ~tions involved. although in many P-P _ cases one 

of the coupling consta[ ts can be assumed .to be zero. We have therefore Investigated the 

use of line Intensities to provide further Information. The following simple relationships . arC · 

used: 

J AA' = 20 -,/ Imld12 1= 20 -,/ 1 - Iout 

I i 
This technique has been tested for a number of cases where ·A = 1H. and compared I . i 

with the results o.btained by the use of 13c! satellites < see Table> . · The carbons that give 

five-line spectra are nJ6t those bonded to t~e two protons. but those for · which L ... JAA' · 

For diethylmeth llenemalonate the satf llite method Is unusable. but the 5-line 

spectrum of the carboJ:yl carbons <see Flg 1re> gives a value of 0 . 88 ± o. 05 Hz for the 

gemlnal H-H coupling constant. The alter~atlve method of determining this coupling 

constant. deuterium e change . would prob~bly fail I with such small couplings. quite apart 
I 

from the synthetic difficulties of preparing the labelled compound. 
I 

: I • 

A problem that can arise when JAA' 1 < L Is that the N doublet and the combination 

llnes are of such slmil'ar intensity that they l cannot be assigned. in this case the 

off-resonance techniquie of Fritz and Sauter: < J . Mag . Res . 197 4. ~- 177> can be used. 

Please credit th s contribution to Rooin Goodfellow·s subscription. 

Yours sincerely. 
. . i 

~.; h .... \1. c.,T-,-ql 
Martin Murray 

~~ -T 
Kevin Higgins 
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Figure: 

N =JAX+ JA'X 

L =-JAX - JA'X 

4D = J12 
+ 4J

2 

Intensities 

Frequencies 

Table: 
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13• 
C Spectrum of Biethylmethylenemalonate 

1 I t I ' d I t 1 
OU ml. OU 

~4D~ 4.0 Hz 

N I > 11.9 Hz 

Values of JH-H for Symmetrical Molecules 

13 
from C of C 

13 
from C satellites of H 

3.39 + 0.07 3.5 + 0.2 

5.74 + 0.07 5.7 + 0.1 

12.16 + 0.08 12.0 + 0.2 

11.74 + 0.18 11.8 + 0.2 
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m_a 
TEXAS CHRISTIAt-!JI UNIVERSITY 

Box 32908 

Fort Wprth, Texas 76129 
· I a17-921-719s 

Dr. B.L. Sha~iro 
Department oi Chemistry 

Depa~tment of c;hemistry 
I 

I 

4/8/83 

Texas A&M Un ]versity 
College Stat·on, TX 77843 

Dear Barry: · I 
It is now clear that twenty years of contributions to the 

Newsletter d~es not absolve orte from your dunning letters. 
I am thus re~ssured that nine lmonths after I ultimately depart 
this .earth sdmeone will remember me. · 

We have !been studying the electrophilic additions of · 
several types

1 
of reagents to the behzobicyclo[2 .2 .2]octadienes 

below for th~ past several mo~ths. 
1

Depending on_tpe nature 

I " I o'I. .,. . + . O"l. ~)( 

R oR. >< 1 · >< y R.. " Y 
R: CU:5 cA. Ac 

anti addition of the reagent ~neither a syn or anti sense 
with reference to the aromatic ring side of the double bond. 
Often one gets rearrangements J Given the complexities of the 
situation, the use of NMR for Jstructure assignment would be 
helpful. Even though carbon assignments can often be made 
by conventionla1 means, it is not always evident whether rearrange-
ment has occu~red or not. i 

Aromatic! methoxy or acetqxy groups bind Yb(FOD) 3 very 
weakly when compared with hydroxy, epoxy or even keto groups 
on the bicyclic ring. An exception is the rearranged iodohydrin 

. I 
below where t e geometry allows the molecule to serve as 
a strong bidentate ligand. Tlie values in () are the relative 
LIS. It would be interesting Ito do 1 a Wilcott-Davis fit to see 
where the Ian hanide is locatJd here, but that takes us away · 
from our main interest. i Dunning may also be defined 
56.4(0.08) I . 131.5(0.35)

1 

as the act of making something 
Jl'-il 5.9(0.14) ! dun colored-rather like this 

150.0(0.22)~, () ~9.7(0.16) ; brief report. 
110.7(0.24)1~~~~--- +-- 40.9(0.22) 
108 ~6 0 ·! H · Wishing you a better spring, 

152 . 5(1 00)-f". / "j 23.1(0.24) (J"'' • • . ~ 1±-43 .4(0 .35) /U 
CH3 () OH 171 .3 (1.00) 

55.6(0.73) 123.8(0.781 1William B. Smith 

--------
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Df:PARTAMi:;;NTQ DJ; QUIMICA 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A and M lmiversity 
College Station, Texas 
U. S. A. 77843 

April 20, 1983. 

Fluorine-19 nmr measurements of steroidal drugs. 

Dear Professor Shapiro: 

The low solubility of many fluorinated corticosteroids in conventional 
nmr solvents has in general precluded systematic measurements of both their 
proton and fluorine spectra, although some isolated cases can be found in 
the literature (1). 

Although the use of trichloroacetyl isocyanate reaction (2) of some 
corticosteroids allowed analyses of the d~rived carbamates, in particular 
for fluorine containing molecules a much more specific spectral determina­
tion is provided by F-19 nmr of the underivatized compounds. 

Pulse-Ff determinations could solve the sensitivity problem for these 
substances, although the very large spectral width required particularly 

• for fluorine measurements preclude its application in a practical way. 
In order to solve these problems spectra were measured using 12 rrnn 

sample tubes in which it was possible to dissolve some 5 mg of the individ­
ual steroids in approximately 4 ml of either deuterochloroform or 
hexadeuteroacetone. This concentration is still low for obtaining good 
fluorine spectra and therefore the measurements were performed by continuous 
wave time averaging using a Varian XL-100A spectrometer in combination 
with th~ 6201-100 computer. In general lO to 25 scans were accumulated 
thus providing a 3 to 5 fold increase in sensitivity. The deuterium of the 
solvent was used to lock the spectrometer. The data show that there is a 
68~ 20 ppm between the 6a and the 9a fluorines in accordance with the 
known shielding of an axial as compared to an equatorial fluorine (3). 
M::>reover, observation of the 19p_1H vicinal coupling constants evidences 
the potential of this technique for the conformational analysis of this 
type of molecules. 

1.- A. D. Cross and P. W. Landis, J. Am. Chem. Soc., 86, 4005 (1964). 

2.- M. Lanouette, D. Legault and B. A. Lodge, J. Pharm. Sci.,~~' 8, 1214 
(1976). 

3. - H. J. Schneider, W. Gschwend tner, D. Heiske, V. Happen and F. Thomas , 
Tetrahedron, ~~' 1769 (1977). 
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19F CHEMICAL SHIFTS (in ppm)* AND HETERONUCLEAR 19F- 1H COUPLING 

CONSTANTS (in Hz)** IN FLUORINATED CORTICOSTEROIDS 

F 
Cl Compound Solvent 0 3 6a,6S 3 6a,7a J 6a,7S 

0 J J · 
9a, 8 S 9a, 11 a . 

I 

II 

III 

IV 

VI 

VII 0 

VIII 

IX 

X 

XI 

C2D
6

CO 
CDC1 3 
c

2
n

6
co 

CDC1 3 
c

2
n

6
co 

CDC1
3 

c2n
6
co 

CDC1 3 
c2n6co 
c

2
D

6
CO 

CDC1 3 
c2n6co 
c2n

6
co 

CDC1 3 
c2n6

co 
CDC1 3 
c2n6co 
CDC1 3 
c2n

6
co 

CDC1 3 

186.8 

188.1 

187.1 

18 7. 9 

183.9 

185.0 

186.8 

185.8 

18 7. 0 

186.9 

18 7. 5 

184.0 

184. 9 

184.0 

185.2 

48.5 

49.0 

49.0 

49.0 

49.0 

. 49. 0 

48.5 

50.0 

49.5 

49.0 

48.8 

48.8 

49.0 

49.7 

49.7 

14.5 

13.5 

14. 5 

14. 0 

11 . 5 

11. 7 

14. 5 

13. 5 

1 3. 0 

14.8 

1 3. 6 

11. 0 

12. 0 

14.5 

14. 5 

*From CFC1 3 as internal standard (o=O ppm). 

3.2 

3.5 

3.0 

3.5 

9.0 

9.5 

165. 5 

166.7 

165. 5 

167. 0 

165.9 

167.6 

164.2 

165.4 

165.4 

167.0 

164.4 

164.6 

28.0 

27.0 

28.0 

27.0 

29.0 

28.0 

28.0 

29.0 

29.7 

29.0 

29.0 

28.0 

**Additional couplings are evident from signal broadening. 
0 Insoluble in CDC1 3 for measurement. 

Sincerely your.s., 

- athan R.L. Santillan J. Espifi.eira 
sor of Chemistry 

9.0 

8.3 

8. 5 

8.0 

10. 0 

9.0 

9.5 

9.7 

10. 0 

9.0 

10. 0 

8 •. 2 
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TEXAS A&M UNIVERSITY 
I 

DEPARTMENT OF CHEMISTRY 
COLLEGE STATION, TEXAS 77843 

1983 184 Newsletter SubscriptionJ and Related Matters · 

It will soon be ti!me for the execution of subscription renewals for the 1983-84 
I 

year of the TAMU ~ Newsletter - our 26th year of continuous operation!. (I 
suppose that we w~:: soon have to begin offeiing "Senior Citizen" discounts.) 
The mails being wHat they are, especially overseas postings, many of you will 
receive your subs~ription renewal notices and invoices about the same time, 
or even before, t!'s May 1983 issue. In any 1event, permit me to make a special 
plea that subscription renewal handling be done expeditiously, for it really 
does add significa

1 
tly to our cost of operation when we must do extra book­

keeping, send reminders, etc. If you do not receive a subscription renewal 
notice and invoicel by, say, July 18, please inform us immediately by airmail, 
and we will provi~e replacement copies. The :subscription renewal notices will 
go into the mail op July 1 (airmail for overseas recipients). 

I know it will not\ escape your attention that there is a small increase in the 
subscription fee £pr the Newsletter subscript:ions, beginning with the 1983-8.4 
year. The small ipcrease only partially looks after the increased costs since 
the current rate went into effect in 1981. . · 

The entirely self-~upporting TAMI! NMR Newsletter continues to exist, then, not 
solely by funds ra~sed by the subscription fees we charge. Rather we continue 
to be depende~t strongly on the generosity of our Contributors and Sponsors, 
and on the equally reliable and supportive role played by our Advertisers, most 
especially those wro advertise every month. All of us in the NMR community 
owe these Advertisers a debt of gratitude for keeping this apparently useful 
Newsletter alive. J Thus please permit me to ask that you provide suitable feed- ·• 
back to our Advert~sers to the effect that the Newsletter is indeed worthy of 
their continued ana generous financial support. We continue to need additional 
support in all cat~gories, especially Sponsors,, Contributors, and Advertisers .. 

I have in mind cerhain changes in the Newsletter - primarily additions - and · 
will of course weltome suggestions for improving any aspect of the Newsletter 
operation. Please ldon't be shy! The first change which will occur will be 
the occasional, ir±-egular appearance of a "Book Review" section. I have volun-: 
teered my good fri~nd and colleague, Professor William B. Smith of Texas · · 
Christian University, to do the book reviews. Bill's breadth of interest and 
well-known fairnes~ will make the book reviews useful; his incisiveness and 
wit guarantee that [the reviews will also be a 1 pleasure to read and occasionally 
amusing. (If the fatter aspect begins to fail, we will apprentice him to Ray .. 
Freeman for a few months.) 

Again, if you do nlt have a Newsletter subscr~ption renewal notice and invoice 
in your hands 'by M6nday, July 18, 1983, please let us know immediately. The 

· Newsletter continu~s to thrive technically, but we must unfortunately keep its . I 
finances healthy a well ... 



You never had NMR 
-ike this before. 

NMR is the most powerful structural Complete computer control 
analysis technique available to the The QE-300 makes it possible for virtu-
organic chemist today. It lets you deter- ally anyone to get high quality NMR 
mine molecular structure, investigate spectra- quickly and easily-without 
kinetic phenomena, and perform quan- • previous training or NMR experience. 
titative analysis of organic compounds A powerful NMR software package 
in complex mixtures. lets you set up and automate sample 

But most NMR systems are designed runs to your own criteria. And since 
for research, not for quick and easy use. the software is completely menu-

Thats why Nicolet developed the driven, irs almost impossible to make 
QE-300-a low cost, high performance a mistake. 
NMR system for routine analysis of All an operator has to do is slip a 
organic materials. sample in and type a single key on the 
Optimized for analytical power contr~I console. The con:iput~r controls 

Attractive features The QE-300 has 
features that make it a pleasure to use, 
too. Like a color display, an eight-pen 
color plotter, and a dual floppy disc 
system for interactive spectral analysis 
and unlimited external data storage. 

And just as importantly, the QE-300 
won't lead you down an alley of obso­
lescence. Its open-ended design 
leaves plenty of room for adding even 
more high performance capability 
in the future. 

The Nicolet QE-300. trs the ideal 
NMR system for routine analysis, QC, 
and troubleshooting. 

Find out how friendly NMR can be. 
Circle the reader service number, or call 
Rich Bohn today at (415) 490-8300. 

The QE-300 has all the power you the spin rate, magnet sh1m~ing, lock 
need for high sample throughput, high frequ~ncy, and spectral phasing, ---
production laboratory use. A 300 MHz acquires data to pr~set default v~u neYer ... ,..d 
superconducting magnet combined with parameters, and p~ints out the _::j, l 1lw 
optimized RF electronics and a specially res_utts, complete Wit~ full anno- k'IMR th·1s easy. 
designed single carbon/hydrogen probe tat1on of system settings. 1, 

. . . You don't even have to 
pr?v1d_e you_ with greater _c_h~m1cal change probes 10 get carbon 
shift dIspers1on and sensItIvIty. So you 
can run more samples faster and inter- and hydrogen spectra on the 

Pref results with less ambiguity s~me sample. Just enter a 
· single command, and the 

QE-300 makes the 1 H to 13C 
conversion automatically. 

NICOLET 
MAGNETICS 
CORPORATION 

255 Fourier Avenue, Fremont, CA 94539 
(415) 490-8300 TWX 910-381-7025 



TH GXSOLID 
LEaDER -1n NMR 

I . 

With Malti-r.uclear/ 
Multi-Field Solid State Probes 
• High field solid sa I pie probe for J EOL's 270 MHz SCM ! 
• *Tun.able heads 7 interchangeable plug-in 

matching units for observation of 
13C (-67.8 ~Hz) 
31 

P (-109.~ MHz) 
29Si (-53.6 MHz) 

with one probe! 
• Self-starting rotor/ tator design! 
• High Speed magic-~ngle double air bearing sample 

spinning (>4.0 KH!z)! 
• "Magic lift probe' j for quick sample change and 

probe insertion! 

• All this, in addition o a full line of dual and broad-band 
high resolution liqu d sample probes! 

SOLIDS PDATE -
NOW 

I 

AVAi ABLE 

■ MULTI-NUC EAR SOLIDS 
PROBE FOR THE GX-270 

■ WIDE BORE MAGNET WITH 
VARIABLE T : MPERATURE 
SOLIDS FO THE GX-270/89 

Chemagnetics SCM · 
Solids probe 

forJEOL's 
270MHzNMR. 

TUNABLE 
OBS COIL/STATOR 

OBs, !RR 
CoNN£CTORS 

LEVEL 
ADJUSTMENT 

dEOL 
235 Birchwood Ave., Cranford, NJ 07016 

(201) 272-8820 




