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FORTHCOMING NMR · MEETINGS 

9th EENC (European Experimental NMR Conference), May 16-20, 1988; Bad Aussee, Austria; For further information, write Professor H. Sterk, Kari
Franzens-Universitaet Graz, lnstitut fuer Organische Chemie, Heinrichstrasse 28, A-8010 Graz, Austria. See Newsletter 348, 15. 

Teaching Course on Nuclear Magnetic Resonance, May 30 - June 3, 1988; Trondheim, Norway; Ms. I. S. Gribbestad, The MR Center, N-7034, Trondheim, 
Norway. 

European Workshop on Nuclear Magnetic Resonance: Seminar on Relaxometry, June 6-7, 1988; Trondheim, Norway; Ms. I. S. Gribbestad, The MR Center, 
N-7034, Trondheim, Norway. 

2nd European Congress on NMR in Medicine and Biology, June 23-25, 1988; Berlin, West Germany; contact Prof. R. Felix, Dept. of Radiology, 
Charlottenburg University Hospital, Spandauer Damn 130, D-1000 Berlin 19, West Germany. 

"':xm Intl. Conference on Magnetic Resonance in Biological Systems, Aug. 14-19, 1988; Madison, Wisconsin. See Newsletter~ 60. 

NATO Summer School: "A Methodological Approach to Multinuclear Magnetic Resonance in Liquids and Solids: Chemical Applications", 
August 22 - September 2, 1988; Maratea, Italy; See Newsletter m, 76. 

_ -·XXIV Ampere Congress on Magnetic Resonance and Related Phenomena, August 29 - September 3, 1988; Poznan, Poland; Dr. S. Hoffmann, Instytut Fizyki 
- Molekulamej PAN, ul. Smoluchowskiego 17/19, 60-179 Poznan, Poland. 
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Dr. Bernard L. Shapiro 
TAMU NMR Newsfetter 

966 Elsinore Court 
Palo Alto, CA 94303, U.SA. 

(415) 493-5971 
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NMR' Sti.ldies,af f olyamine•DNA' lnter~ctlons 

Michael J; Minch*J Vi1ong Ma and James Blankenship 
Departments qt et:hemistry and Pharmacology 

Uniye)·sity of tfle .-_Pacitrc 
S~oGkton, CA 95211 (received 2/25/88) 

Rol.yamines are aliphatic polycJtio!nic compounds--found ·in an: cells. A large body.,0
1 

data, collected over the. last two de9ades, imdicates that polyamines must play an essential 
role in· cell gro.wth and : differe1U!tion: Their ubiquitous· distribution, their hig~ 
concentration in cells, the increase it1 · their concentration in rapidly growing tissue and 
the coordination of · their-acetylatioh !md deacetylation wrnh the cell cycle all point to a 
prominant role for such polycatiqhsl Yet their specific physiological function is not 
known. although it is generally/ pr~sJmed: that polyamines·. aff'ect growth by interacting 
with · DNA. There is ample exper_im~mtal and . theoretical evidence for strong . binding 
between ~olY;amine and ON~ acc?mlP;anie~ by- profou~d . DNA conformational c~ang;es:. 
Characterization of a. polyamme,-n4cle1c acid complex involves more than an est1mat1on 
of . the : binding ' forces; which was:.- th~ -focus of -earlier studies, or even · the · average o1r 
lowest: energy: structure of ; the · c~mplex; the- coAformational complexiti'es - of · comple~ 
form~tion· and .-the, dynamics,. of tr~

1

1.s
1

·tions . between various conformations must also. be 
considered. ' 

. ' 

We . embarked ·on an :-NMRi stupy .· of polyamines; including spermine, spermidine · and 
N 1 ~ and N~-acetyl spermidirile ' a:,f8YJ·· y,ears· ago ,and·: have: now-completely assigned ' all · 1 ~ · 
and ; 13c resonances·-_of· the'·above· .. 9011pou~ds bY:'a · c_ombinati•on· of ·· pH ;;.titr8:tion; de-coupl!n~ ·. 
and -2D""Hetcor· expenmentsi' We-began this work· with the·. goal· to determine · any physical 
chemical differences-between the --iw~--isomeric acetyl · spermidines that · could acco·unt f9r· 
their ?iffere~t physiologi_cal · funct!~oris. The NB~acetyl_ sper_midine ?.ccu!s in cell' nuclEf 
associated with DNA whereas-the : N1-l:1,cetyl 'compound· ts ain mtermedrate tn the. br-eakdowp 
of - spermidine. and . is found. pri~ a~

1

ily in the., cytoplasm~ Even at 500 . MHz the· 1 ~ 
methy_lene .reson_ances of spermidit1e ,and N1_-acety! .spermidirn~ .are :poorly resolvedwitp 
sev~ral overlapping :at pH:;7.5. BuJ t~e .ch_em1cal. shifts ,a!e. pH depen~ent and a complet~, 
assignment of all resonance was:'. ~cc1)mphshed "by examining spectra ' at pH values above 
and below the pH where individual t er onances begin to ovurla~. . . . . 

The -NMR spectrum of spern:11d1ne alone has narrow Imes characteristic of small 
molecules and the addition of h:etJ1rogeneous calf thymus DNA causes , only minute 
differences in the chemical shifts hnd · linewidths of the polyamine. 1 This surprisi~g 
observation has since been confi~

1

mE:td for spermine-d(CGCGAATTCGCG) complexes by 
others.2 Apparently the: bulk of i pdlyamine binding is to sites that do not tether t~e 
polyamine down so that'· the p

1
olyamine in the compex has a mobility relatively

unconstrained by its strong electrostatic interaction with DNA. Does this rule out. the u~e 
of NMR as a method_ for studyingjjth js important in~eract!c,~? We ~ould like to· share wilh 
you two NMR strategies we have adopted for studying .this interaction. 

Th b. d" f I t I tj f ;rt . t· . t I,;. 9 ; in mg o ow concen ra ions o ce am paramagne 1c tons appears o ue 
base-sequence specific, in that •I sdme aromatic and deoxyribose 1 H resonances ate · 
broadened much more than ottilerls. This affords us an opportunity to study the · 
competitive binding of polyaminesi to nucleic acids. 

----..., 

L --

I, 



The figure illustrates that polyamines replace these paramagnetic ions and that one can 
monitor the relative binding of the polyamine and paramagnetic ion by studying the 
linewidth of the broadened DNA resonances as a function ·of the ratio of these two ions. The 
bottom spectrum of the aromatic and H1•-resonances of ds(CGCGAATTCGCG) reveals 
selective broadening of the C3G4 resonances. In the presence of one equivalent of added 
polyamine (NB-acetyl spermidine) the paramagnetic ion is displaced and the top 
spectrum looks exactly like that observed in the absence of added ions. This is an 
important and heretofore unexplored approach since low levels of polyamines by 
themselves provoke very little changes in the NMR of dilute dsDNA samples and their 
association with specific bases is hard to assess. 

We have also found that polyamines cause a marked broadening of the aromatic and 
sugar 1 H resonances of partially thermally denatured DNA probably by shifting the 
ssDNA H dsDNA equilibrium. In a related variable temperature study of the 
Watson-Crick imino protons of ds(CGCGAATTCGCG) in 90% H20 at 500 MHz, we found 
that polyamines increase the proton exchange rate of the outermost GC base pair while 
paradoxically increasing the oligonucleotide "melting temperature." 

1 . M. J. Minch, J._ Blankenship and H. D. Pham, "Interaction of Acetylated Polyamines 
with DNA," ACS 20th Western Regional Meeting, Sacramento, Oct 11-12, 1984. 

2. D. E. Wemmer, K. S. Srivenugopal, Brian Reid and D. Morris, J, Mal, Biol,, 185, 
457-459 (1985). 

top spectrum: 
CGCGAATTCGCG + paramagnetic Ion +NB-acetylspermidlne 
bottom spectrum: 
CGCGAATTCGCG + paramagnetic Ion 
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UNIVERSITY OF CALIFORNI!, S :

1 

.FRANCISCO ··--

BERKELEY• DAVIS • IRVINE• LOS ANGELES • RIVERSIDE !• S~ N DIEGO • SAN FRANCISCO . ) SANTA BARBARA• SANTA CRUZ ________ .._, 

February 16, 1988 
(received 2/27/88) 

Dr. aernard L. Shapiro 
TAMU NMR ·News Letter 
966 .Elsinore Court 
Palo Alto, CA 94303 

···•- .. ·•···• 

University of California Service 
Ve.terans Administration Medical Center 
4150 Clement Street (1°1D) 
San Francisco, California 94121 
(415) 750-2146 

Re: Intensity and Phasing Stan;a] ds for In Vivo MBS 

Dear Dr. Shapiro: i 

The. ?Yera!l goal . of resear~h at -~he _Magnetic. Re~onance Unit, yeterans 
Admm~s,tration Medical Center, j-th13 '.Umvers1tr. of Califorma at San Francisco, j 
conti.nues to be devel_op.ment -a1;1d utiliz.ation -of magnetic resonance 
spectroscopy tech1;1iql;les for the linvesti~tiQn of intact tissues in animals j 
and h:uman supjects. Current ! ~tstrumentation _includes .a Philips 2.0 T whole 
body magnetic resona,1;1ce i:rnagblg/spectroscopy syst.em .which permits MRS .friom 
isolated vohnnes of int.e.r~s.t i.n:I h~1man ·tissues including brain, heart, liver, 
kidney, mu_scle and v&riou,s .;tµpt~trs. Until recently, the major localization 
method which has been us.ed i.s ~he ISIS .techroque · (1,2). We have incorporated 
a . post-acqwsiti.<;>n saturation s~qUtence .int.o ISIS to enable its application 
with . surface coils (3). ;/ I 

Absolute quantitation of ·phosphorus metabolite levels is of obvious I 
imporj;apce, and o:ur initial ~PP!O*ch in human studies has been to make use of 
an intensity standard con~isli~ing of a sma:11 glass vial containing I 
hexa,methylphosphorous triamide, or HMP~ (P[N~CH3)2]a),. fixed near t~e cent.er 
of the ,loop of the probe. I T,o.e chemical .shift of .this compound lS weir 
outside the range of tissue m,e-ltaj1olites so it can be examined separately from 
the tissue. : 

' . 

Although the HMPT phantom is external to the subject, and thus the volume 
being shimmed, the field hom0gelneity at the site of the phantom is reasonably 
good. The phantom serves al n\umber of purposes: first, it is visible on the I 
proton image, enabling the c:Oil I position to be reiferenced with respect to 
anatomical features of the subjiect. Second, the v.hantom enables a pulse 
length determination to be madl3 for the loaded coil (the length for a 180 I 
pulse is determined on -the :I p~tantom, and computer generated B1 isocontour 
plots of the probe are used to ~e-scale this value for a 90° pulse length at 
the center of the volume of ~teirest (VOi)). Finally, the :phantom is used as 
an intensity standard. Then, :in I a separate experiment, usmg a VOi identical 
to that used in the humaft study, the signal intensity of the phantom is 
relat_ed to that observed i.n a !I standard phosphate Bolution of known phosphat~ 
concentration (4). In ad~tidn, corrections for partial saturation of I 
metabolite resonances (T1) 'I i~ human studies are required for absolute 
quantitation (5). In expe, iments with surface coils (severe BJj 
inhomogeneity) the spatial ~hilt of the VOi that accompanies chemicallii 
shifted resonances (2,3) results ih altered resonance intensities due to the 
spatial sensitivity of the surface !coil. Computer simulations are used to 
obtain an average sensiti~ity over the selec!ted VOi, to facilitate 
quantitation of metabolites (5)~ 

' . ' ii 
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Signal intensities are obtained through integration of deconvoluted peaks as 
accomplished with the curve fit routine in the NMR-1 software (George Levy, 
Syracuse University). However, with spectra of poor signal-to-noise, the 
proper phasing can be ambiguous, and different individuals may choose 
different phase parameters, resulting in alterations in peak positions and 
intensities. To combat this phase uncertainty, we have begun using a second 
phantom, triphenoxyphosphine, which resonates 16 ppm downfield from HMPT. By 
positioning the carrier between the two phantom resonance positions and 
phasing both peaks, phase parameters can be obtained and applied to the human 
spectra that are virtually operator-independent. This procedure does require 
that the probe Q be sufficiently low so that the spectrometer response is not 
altered by the change in carrier frequency. The strong inductive coupling to 
the sample in our human spectroscopy experiments insures that this condition 
is well met. 

We have recently implemented 3-dimensional phase encoding .spectroscopic 
imaging techniques on the Philips system. Acceptable quality 3l P spectra 
have been obtamed from human brain, liver, heart, and kidney. This approach 
is advantageous compared to "single point" MRS techniques in that metabolic 
information is obtained simultaneously from multiple voxels over the entire 
tissue region of interest. 

A 7.0 T, 18 cm horizontal bore magnet system fully equipped with self
shielding gradient coils, and spectroscopy and imaging software will be 
delivered this summer. This system will be used for technique development, 
and studies of intact animals, perfused organs, and isolated cells. 

Finally, we note that three recent additions to our laboratory have 
interests in proton spectroscopy: Drs. Andrew Maudsley (spectroscopic 
imaging), Hoby Hetherington (proton editing techniques), and Albert Thomas 
(multiple quantum studies). We hope to be able to report on their research 
activities in a future letter. 

Sincerely, 

;Jl;kl/~ t 
MICHAEL W. WEINER ~ 

D,elerll~<?f 
DIETER J. MEYERH6~ 

~-;L. .. ,,, 
DON~~EG 

l. Ordidge RJ, Connelly A, and Lohman JAB: J Magn Reson 66:283, 1986. 

r"· 2. Segebarth C, BaleriaU% D, Arnold DL, Luyten PR, and den Hollander JA: Radiology 166:216, 1987. 
3. Matson GB, Twieg DB, Karczmar GS, Lawry TJ, Gober JR, Valenza M, Boska MD, and Weiner MW: Radiology 

(Submitted). 

4. Roth K, Hubesch B, Meyerhoff DJ, Naruse S, Gober JR, Lawry TJ, Boska MD, Matson GB, and Weiner MW: 
(Submitted); Meyerhoff DJ, Karczmar GS, Matson GB, Boska MD, and Weiner MW (Submitted). 

6. Lawry TJ, Karczmar GS, Weiner MW, and Matson GB: (Submitted). 
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Telephone (0223) 337733 DEPARTMEN;(" 1 PHYSICAL CHEMISTRY 
UNIV, RSilTY OF CAMBRIDGE 

LENSFIELD ROAD I 
CAMBRIDGE 

CB2 IEP 
Dear Barry A BTI~ARRE LIHSHAPE 

This comes under the hea!dihg of "partial mysteries", beloved of the 
- II I early contributors to your Ne~sletter. It could all turn out to be wrong 

because it has not been substantiated by experiment. 
We recently had occasioti, ~o try some 3D correlation spectroscopy by 

an unorthodox method invo~v1.ng line-selectivE, pulses (rather than 
evolution and Fourier transform4tion). The 3D frequency space was explored 
with two variable frequencie~ !'1 and r2, the th:ird dimension (F3) being 
examined in the usual mann~r I by transforming a free induction signal 
S(t3) . The selective pulses r ere shaped accordiD;J to the first half of a 
Ge.uss~ai:i curve ( 1, 2) . Th_~Y. I were applied · ( s:imul taneously) ~o an I 
transition and an S trans1tiun of a scalar-coupled. three-spin (ISR) 
system.. Coherence transfer ltol R involves the creation of IS multiple
quantUlll. coherence - zero-quaptwa if tpe I and S transitions are 
regressively connected, doubll1e-q;uantum if they are progressively connected 
(3) - . I 

We used a density :matriix treatment to calculate the intensity of 
coherence transferred to a g~ivep R transition, as a function of F1 and F2. 
for simplicity we neglected relaxation and spa tied inhomogeneity effects., 
but took into account the ~i :m!e-do:main shaping pattern of the selective 
pulses. For the regressive thase the predicted intensity contour :map came 
as no particular surprise; 'Ii~ is basically th1e familiar "phase-twist" 
lineshape which appears in several kinds o.f 2D experiment. In contrast, 
the predicted shape f.or the pd~ressive case is quite unlike anything we 
have seen before (figure 1) . '/ J Fi o 
The diagonals !).f1 = !).f2 and LiF1 = 
-1).f 2 represent nodes of~I I zero '',, \ 
intensity. The contour diagram is \ ', ,\ 
antisymmetric with respect / to \ '', ~ 
reflection in one or other qt ~~hese \ , - ... '.~, C'\. 
d~agonals. _ Ther~ are four 1:obps_of \ \ ,-':.~~ ... ,\.J 
signal intensity, alt~rnating , , , ~~~ 
positive-negative, and they I are '- ,'·-~,'~ '~,, 

I r----..- -. ✓, 
elongated along the directio:p l~f1 = . ~ )'~:::;, 

-!).f2 (the condition for eMil1cient ~ 
excitation of double+.1

1

ciu:antum ~ 
coherence) . ! I 
Al though we have observed the 
regressive responses experia~ntally 
the progressive responses ha.vh so 
far eluded detection, po~sibly 
because of mutual cancella.t':i.oEL of 
the closely-spaced positive! land -------6.3 Hz 
negative regions in a spati ally iahomogeneous applied magnetic field 
(neglected in the calculation) J 

:Kindest regards (received 2/24/88) 

'£~ 
li!AY FREEJIU 

(1) Friedrich, Davies and r 1re ~man, J . Hagn. Resim. 75, 390 (1987) . 
(2) Davies, Friedrich and E;1re1~man, J. Hagn. Reson. 75, 540 (1987). 
(3) Davies, Friedrich and r lrer~man, J. 11agn. Reson. 76, (in press) . 



Since its foundation in 1960, Bruker 
has continued to make major 
contributions to the field of com
mercial analytical instrumentation, 
especially NMR: 
1963: World's first pulsed NMR 
spectrometer. 
1967: World's first truly multinuclear 
high resolution NMR spectrometer. 
1969: Introduction of Fourier 
transform teclilniques for NMR. 

Since then Bruker has entered 
the fields of FT-IR, NMR Imaging 
(MRI), and in-vivo spectroscopy. 

a1n 
We introduced a fiberoptics link 

for high-speed data transfer and 
ultra-fast array processors for me 
new generation of NMR data 
processing systems. 

Then in 1986 we introduced the 
first microscopy accessory for NMR. 

And now Bruker announces the 
600 MHz high resolution NMR 
~Qectrometer. 

IA short, no other manufacturer 
has advanced NMR as significantly 
as Bruker. And no one delivers as 
complete a line of systems and 

accessories for research and rou
tine NMR, and as comprehensive 
a support packag;ie: 
From hardware to software, from 
technical service .to applications 
support. Bruker defivers. T0 find 
out more, drop us a line or use 
the reader service Gard. 

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

In Europe: Bruker Analytische 
Messtechnik GmbH, Silberstreifen, 
0 -7512 Rheinstetten 4, W Ger.many 

B~ R NMR Systems designed to solve problems. 



AM 600 NMR s~~ctra 
I I 

5mm 1H Probe: a . U: Ethylbenzene 

I 

-•20 

I 

I 

AM 600, 3 HM0L BPTI 90X H20 , WATER SUPPRESSION 

.. ..i.· ........... r 

Current AM 600 specifications (subject to change)· 

Probehead 
1 H selective (5mm) 

Broadband (5mm) 

Nucleus 
1H 

Test 
lineshape 
S/N 
S/N (ASTM) 
S/N (10% EB) 
lineshape 
S/N (FORM) 

I 

Value 
10/20 
600:1 
220:1 
180:1 
6/15 
25:1 

13C Sensitivity Test on 10mm BB Probe : ASTM Sample 

--•20 

15N Sensitivity Test on 10mrr. BB Probe: 90% Formamide 

tM1~ •5 

--
Magnet drift: ca. <40 Hz/hr 

EB = ethyl benzene with 1 H decoupling 
ASTM = 60% C6D6 in dioxane 
FORM = Formamide (1 H decoupling withou 

NOE) 
LINESHAPE: 1H = CHC1 3 linewidth at height of 13C 

satellite/ at 20% this level 

I 

I 

Broadband (10mm) S/N (ASTM) 
S/N (10% EB, 
lineshape 

650:1 
375:1 

6/15 

13C = C6H6 llnew1dth at 0.55%/0.11% of peak 
height 

S/N (FORM) 80:1 

Resolution (all probes) 

ee 
DATA B~R NMR 
SYSTEMS LX-J IMAGING 

se 

1.25 Hz 

:I I 
Australia: BRUKER (Australia) Pty. ltd., Earlwood, New South Wales, Tel. 02-5589747 
Belgiu'm: BRUKER SPECTROSPIN S.A./N.V., Bruxelles, Tel. (02) 7 36 11 38 
Canad:a: BflUKER SPECTROSPIN LTD., East Milton, Ontario, Tel. (416) 876-4641 
England: BRUKER SPECTROSPIN LTD., Coventry, Tel. (0203) 463770 
Franc~: S~ DIS BRUKER SPECTROSPIN SA, Wissem_bourg, Tel. (088) 94 98 77 
India: ,BRql<ER INDIA SCIENTIFIC Pvt. ltd., Andhen (West), Bombay, Tel. 22 62 72 32 
Italy: BRUfER SPECTROSPIN SRL, Milano, Tel. (02) 23 50 09, 2 36 40 69 
Japan! BRUKER JAPAN CO. LTD .. lbaraki, Tel. 0298-52-1234 
Netherlands: BRUKER SPECTROSPIN NV, Wormer, Tel. (75) 28 52 51 
Scandinavia: BRUKER SPECTROSPIN AB, .8.kersberga, Sweden, Tel. (07 64) 6 80 60 
Spain! BRlUKER ESPANOLA S.A., Madrid , Tel. 341-259-20-71 
SwitzJrlan1d: SPECTROSPIN AG, Fallanden, Tel. 182-59-111 
W.-Germa~y: BRUKER ANALYTISCHE MESSTECHNIK GMBH, Rheinstetten, Tel. 0721-5161-0 

11 ~ BRUKER ANALYTISCHE MESSTECHNIK GMBH, Karlsruhe, Tel. 0721 -5967-0 
BRUKER-FRANZEN ANALYTIK GMBH, Bremen, Tel 0421-8700-80 

USA: BRU :ER INSTRUMENTS, INC, B1llenca, MA 01821, (617) 667-9580 :"'T" Off,ces ,a Ch;cag"'IL, W,lmmgloo/DE, Hoos<oo/DI, Sao Jooo/CA, 



RESEARCH & DEVELOPMENT 
Site Location: 709 Swedeland Road. King of Prussia, PA 19406-2799 

Smith l~hne &French Laboratories 

Prof. Bernard Shapiro 
966 Elsinore Court 
Palo Alto CA 94303 

A SMITHKLINE BECKMAN COMPANY 

23. February 1988 
(received 2/26/88) 

NDS Terminals: Benefits for Hare Program Users Part Il. 

Dear Barry, 

In my letter a few weeks back I reported how to enable gray scaling on the N0rthwest 
Digital GP-29 and GP-220 terminals, ending with a teaser comment that Dave Wemmer 
had told me that GP-220 terminals with 8-plane memory extensions could produce overlays 
of two different spectra (using Dennis Hare's FTNMR program). I have been corrected 
by Dave-but for the better! HI had read a little more of the NDS manual, I would have 
realized that both the GP-29 and GP-220 terminals, without the additional memory, can 
produce these plots. Since it is easy to do I thought it warranted a quickee second note. 

On the GP-29: set planes to "combined" as before. The terminal is now set up to 
produce two graphics planes; normally these are combined to give gray scaling, but one 

f"., can toggle between them using < ctr >Fl (plane 1) and < ctr >F2 (plane 2), Generate 
your first plot, and hit < ctr >Fl, then type< ctr >F2 arid generate the second plot (with 
the necessary FTNMR commands). Typing< ctr >-SHIFT-F5 OR's the planes for a nice 
overlay display;< ctr >-SHIFT-F6 AND's the two planes, which yields gray scaling. 

I hope NDS and FTNMR users find these suggestions helpful; perhaps some clever 
users can report their own nifty findings in these pages. 

Sinijely Yoys, 

t t l,. ,~,✓A_-
Paul L. Weber 

FTNMR is available from Hare Research Inc., 14810 216th NE, Woodinville WA 98072. 
NDS GP-29 and GP-220 terminals can be ordered from Northwest Digital Systems, Box 
15288, Seattle WA 98115 (215)542-0014. 

Sl~&F 
Mailing Address: PO. Box 1539, King of Prussia, PA 19406-0939 • (215) 270-4800 

cable SMITHKLINE PHILADELPHIAPA telex 83-4487 

355-9 
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UNIVIEffl~SITY OF LEICESTER 
BIOllOGICAL NMR CENTRE 

ii P.O. Box 138 

1 

Medical Sciences l uilding_ ~. 
University Road I ·· 
LEICESTER LE1 9HN ., 
Telephone: I L . 
Direct Line: (0533) 52 

Prof. G. C. K. Roberts 
Dr. L. Y. Lian 

I .., ___ _ 

Switchboard: (0533) 522522 

18th February, 1988 
(received 3/2/88) 

Professor Bernard L. Shapiro, 
966, Elsinore Court~ 
Palo Alto, · 
CA -94303, 
U.S.A. 

Dear Professor Shapiro ~ 

31p NMR in . Phosphate B1;.iffer? 

It is often difficult 1;b herform phosphorus . NMR of biological samples in 
pho·sphate· buffer, becaulse j,of the strong phosphorus :-signal of the buffer.[ 
It is not ejjY to i:rach af e tlie ~uffer signal ~n t~e ~omogated mode whil

1
st \__, 

observing • P (as in p:resaturat1on for · obser ving H in water) because most 
spectrometers do not ha,ve ladditional frequency synthesizers or probe corifig- · 
urations other than t~~I, s 1;andard ones. Ho"'.ever, a very simple solution~1 
that we have . adopted is: t p use composite p_ulses to suppress the buff er P 
signal, in an analagous manner to water suppression techniques. 

Figure 1 is the nor~all!yJ ecorded spectrum 31P spectrum at 202 MHz of a 
complex of a protein (dih~drofolate reductase) and NADPH at about 3mM, In 
a SOmM inorganic phosp~ate buffer. The NADPH 2'-phosphate signal is at j 
+2.4 ppm (w.r.t. exter~al j trimethylphosphate) and the pyrophosphates .are 
at -14 and -16.2 ppm (J s~all amount of free NADPH present shows as a sHoulder 
on the -14 ppm signal) . Figure 2 is of the same sample using a 1331 pu] se. 
The carrier was set on thb buffer signal, a "l" pulse of 2 µsec and a "3" 
pulse of 6.2 µsec were :us~d with gaps of 0.13 msec between them (the sp➔ctral\ 
width was 8000 Hz, a 90° pulse was 17 µsec). The 2'-phosphate signal is 
inverted with respect l.!o ~he pyrophosphates, and its proximity to. the cJrrier 
reduces its intensity. Obviously in this particul~r casi buffer suppredsion 
was not crucial but it :do~s illustrate how effective this technique can j 
be. There was only a slight roll in the baseline, which could probably j " 
be eliminated by using ,j a !variation on the "binomial" pulse theme. No adjustment . 
to the spectrometer haFdware was required. I 

Please credit this conl r' bution to Professor G.C.K. Roberts' subscription. 

Yours sincerely, 

~f:k',r4- 1 fl. L tf- ( --=-- ~ ~ I , 
L- • Lian J.R.P. Ai nold 

,I I 



I 
4 

BUFFER PHOSPHATE 

I 
2 

I 
0 

I 
-2 

I 
-4 

355-11 

FIGURE 1 

FIGURE 

I I I I I I I 
-6 -8 -10 -12 -14 -16 -18 

PPM 



355-12 

THE PENNSYliV~NIA STATE UNIVERSITY 
I 162 DAVEY LABORATORY 

College of Science 
Department of Chemistry 

Dr. B. L. Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

I . 
UNIV RSITY PARK, PENNSYLVANIA 16802 

Febru~ 23 1988 
(received 2/27/88) 

LONG RANGE DIPOLAR COUPLING OF 13C TO 14N 

We have been using 13C CPMAS to
1 
cJaracterize the solid state of molecules which can undergo the Cope 

rearrangement. The structure and two spe~tra ror one of these molecules are shown on the next page. 

Two hundred fifty microseconds of1!de~d time inserted between the spin lock and the onset of decoupled 
acquisition causes the disappearance of all hy1rogen:-bearing carbons except the methyl carbons. The two cyano 
carbons are each split into asymmetric uglyj doublets, with the larger d.ownfield part of the doublet centeted at 
about 125 ppm and_ the upfield part near 10p ppm. The s~littings _of the i~equivalen! cy_ano_ carbon resortances _ 
are caused by the dipolar coupling of 13C to quadrupolar 4N, which magic angle spmnmg is unable to I .· 
complete_ly average. The complicat~d powaerllineshapes in each l?~ of the doublet represent a s~l?erposition 01'--
powder lmeshapes of the type descnbed by:!Hexem et al.1 The sphttmgs, about 650 Hz, are surpnsmglyl large for 
the magnetic field strength of 2.3 T, the int~mhclear distance of about 1.15 A,the axial symmetry of the electric 
field gradient tensor, and the expected quadrupolar coupling constant of e2Qq/h = 3 MHz.1•2 . I 

What surprised us even more, how~l e~, was the 13C-14N dipolar coupling apparent in the resonances of 
carbons 2 and 6. These are clear examples:bf the long-range dipolar coupling reported by Harris et al.3 !The 
magnitudes of the splittings and the lineshapd of these resonances are: qualitatively consistent with their 13C-14N 
internuclear distances. :i I 

We hope this interesting tidbit beats your ultimatum letter. [Not quite , .••• BLS] 

Regards, 

di~ 
Alan J. Benesi and 
Director, NMR Facility 

."! /I 

0:/ 71 ir,-("'"') 
Lloyd M. JacRman = 

Professor of CThemistry 

AJB/jmm 

1. 

2. 

3. 

J. G. Hexem, M. H. Frey, and S. J. Op
1 

lla, J. Chem. Phys., 1982, 77, 3847-3856. 

E. _A- C. Lucki:n, Nuclear Quadrupo/e;f tung Constants, Academic Press, London, 1969. 

R. K. Harris, P. Jonseil, and K. J. Pack:er, r rg. Magn. Reson., 19114, 22, 784. 

. . AN EQl AL OPPORTUNITY UNIVERSITY 

I 
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1,5-dimethyl-2,6-dicyano-semibullvalene 

3 7 

4 
6 
~ 

N 

13C CPMAS Spectrum 

r \ 

PPM 

150.00 125.00 100. OD 75.0D SD.DD 25.DD 

As above, except 250 µsec delay between spin lock and decoupled acquisition 

PPM 

150.0D 125.0D lDD.00 75.00 so.co 25.00 



DEPARTMENT OF HEALTH&. l:fU,r\AN SERVICES 
200 C St~, S.W. (HFF-4?3] 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Ct. 
Palo-Alto, CA 94303 

Public Health Service I 

Food and Drug Administration 
Washington DC 20204

1

1 

Ma re h 11 , l 988 
(received 3/17/88) 

Proton Homonuclear NOE Ex ' e] iments: A Practical Test Compound 

Dea~ ::::::e the sophisticatiol of.today's NMR spec!rometers, it )s s~metimes 
desirable to have a compound o, Jhich one can practice NOE determinations or 
check instruments. This is espedially the case in structural elucidation work 
wher~ trans-H/H orientations m~y !have to be inferred from the absence of NOEs. 
We have used several compounds ias reference .materials and have been particu
larly pleased with the follo~i~g ~ . . l,~-dichl~ro-2,4-dimethoxybenzene (DCDMB,]_). 
Its proton NMR spectrum consists of single lines for the observed (H-3) and 
irradiated (OMe) nuclei, and t~e e is a .control nucleus (H-6) which is also a 
si~glet. The resulting NOEs a~e substantial, with degassed solutions giving 
rise to ca. 35% enhancements i ~ 9oc1 3 or CS? at room temperature. In addition, 
these values appear to be unchanged at elevated temperatures and over a fre-
quency range of 80-400 MHz. :I I · .· 

While DCDr1B is not comercially available, it can be prepared by methyla
ting the corresportding dichlor~resorcinol with dimethyl sulfate. However, a 
word of caution is important: :l dilmethyl _sulfate is· extremely toxic and~ 
cancer-suspect agent. Please ~ee supplier data sheets for proper handling, 
1·!· wearing rubber gl~ves and: wdrking in a hood, and disposal procedures. 

;r: 5" 

· I I 
HCLO 3 , 

H 

H 

1 
. rJ 

Sincerely, 

u~ 
Eugene P. Mazzola 

\_____ 



n 
More and more labs are looking into the 
automated QE-300 NMR system for 
superior results at a price of just $160,000. 
For powerful analytical insight ... you need fast, 
accurate NMR results that you can interpret at a 
glance. With the General Electric QE-300 system you 
will not have to accept a compromise system that 

300 MHz to 200 MHz comparison 

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

--"i---,--~-,-=;:oa=;,=30QMHz 
6.0 5.8 5.4 5.2 5.0 PPM 

j 
" I , , I, t=;=;=:;c,..:,...~;:=;=;= 200MHz 

6.0 5.8 5.4 5.2 5.0 4.8 PPM 

almost does the job. For the lab, a 300 MHz system 
can now be your minimum acceptable field strength 
with the best price/performance ratio . 

Better dispersion, faster analysis, and easier 
interpretation result directly from a 300 MHz super
conducting magnet under the control of our custom 
analysis software . . . software that adapts with a few 
keystrokes to fit your specific analytical needs. 

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

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

See what 
you've been missing. 

GENERAL . ELECTRIC 



GN OmeJJ Series. ~• I 

Setting the N~ [R. standard. 

Jou set the specs. 
~created 

the system. 

T he GN Omega Series 
- defined by you, 

engineered by GE. 

For the first tune in the 
history of NMR an industry 
standard c0mputer, the Sun 
Microsystems® workstation; 
has been thoroughly inte
grated into an NM-R 
spectrometer. 

This was ac::complished 
without compromise to the phi
losphy of open architecture for 
both hardware and software, 
bringing speed and flexibility to 
the user in one package. 

UNIX 

Hilh 
I - Hig / 

u~er 

VME bus 

GE NMR 

I ~M ARCHITE 
S~ST. ration 
- / T/ /tal sys 

Real t . rd ware control 

ge 

NMR /nstruml".1IS GE , 

,1 I 

pulse purity 

decoup 

The system includes some ex
citing new GN features as well, 
like a new 16-bit, 200 kHz ADC 
with onboard memory, the Alpha ffDR. 

And, if you are a-current GN 
user, ask us about our upgrade 
program to add Omega to your 
present NMR spectrometer. 

/i 
- i. -
/ .i nboard 

hase shift" 
p ty 

- Experimental 

The GN Omega Series -
backed by GE quality, reliability 
and toll-free telephone support. 
For information or a demonstra
tion, call ( 415) 683-4406 or write to 
GE NMR Instruments, 255 Fourier 
Ave., Fremont, CA 94539. 

Ethernet is a regisrered tradernark of Micorn-Inrerlan, Inc. 
UNIX.is a registered tradernark of AT&T Bell Labo~atories. 

Sun Microsysrerns is a registered trademark 
of Sun M icrosysrerns lncorporatcd. 

! 
- Open arc h i-tectur 

/ software hardware expansion 

GE NMR Instruments 
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MAILING ADDRESS 
3737 BELLAIRE BOULEVARD 

HOUSTON, TEXAS 
P. 0. BOX 481 

HOUSTON, TEXAS 77001 

February 24, 1988 
(received 2/26/88) 

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

- Palo Alto, CA 94303 

Dear Dr. Shapiro: 

INSTALLATION OF SHIELDED GRADIENT COILS ON SHELL'S GE CSI-2T NMR IMAGING 
SPECTROMETER 

We have recently installed a prototype shielded gradient set from GE NMR 
Instruments on our CSI-2T imaging system. The gradients, which were 
designed by P. Roemer and W. Edelstein at GE Corporate R&D, have an 
inner bore of 6" and can accommodate an RF coil up to 4.5" in 
diameter. The windings produce a maximum gradient of 18 G/ cm with 
settling time on the order of 300 usec. 

The fast switching times of the shielded gradients has allowed us to 
decrease the minimum echo time for 2D Fourier images from 13 ms to 
5 ms. Typically, our minimum echo time_ is limited by the finite 
acquisition time of the echo itself. Less than 5 ms echo times are 
possible at the expense of digital resolution, i.e. echo times of 2 to 
3 ms have been obtained at relatively larger field of views and/or 
smaller data acquisition buffer sizes. Shorter echoes could be obtained 
with faster data acquisition, for example using a Nicolet digital 
oscilloscope. 

Due to the relatively short T2 values of fluids in rocks, a significant 
improvement in image quality is obtained at the shorter echo times as 
shown in the figure. 

Please credit this contribution to Dr. L. L. Sterna's account. 

SHELL DEVELOPMENT COMPANY 
Bellaire Research Center 

/~ulr,,..-Y<RK.s, ·-

( - ~.,~l_\ -~ u)~;~·v... \~'v'-
'----;) ' :-~ 

P. N. Tutunjian 
Research Chemist 
Analytical Chemistry Department 

9{. ~. ry;:,_<-7,:~ r 
--✓ I 

H. J. Vinegar. 
Senior Staff Physicist 
Reservoir Mechanisms Research Dept. 



355-18 

2D Four·;~r image o~- a /3mk. slice of Indiana limestone obtained 
at (a) 13 ms and (b) 5 ms ecHo times. The 5 ms, T2-weighted image 
which shows a marked impro,!.enient in image signal-to --noise . clearly 
displays the natural beddin~ planes of the rock. 

I 
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ARGONNE NATIONAL LABORATORY 
9700 SouTH CASS AVENJE, ARq)NNE, llliNOis 604}9 

March 8, 1988 
(received 3/11/88) 

Dr. B. L. Shapiro 
966 Elsinor Court 
Palo Alto, CA 94303 

RE: 27 Al NMR of "Aluminum-Free" Ceramic Rotors 

Dear Barry: 

355-19 

Telephone: (312) 972-3524 

We have been using 27 AJ. NMR to investigate the composition of clay minerals found in 
Argonne Premium Coals. In addition to the expected tetrahedral and octahedral 27Al 
resonances of the clays, we observed a fairly intense signal from our Si 3Ni 4 rotor 
(Fig. 1). The chemical shift of 108 ppm is similar to the value reported in the 
literature for AlN (1). We can only assume that Al 2o3 was used as a sintering aide 
during fabrication of the ceramic, even though the material was billed as being Al 
free. The upfield shift of 2 ppm observed from pure AlN (despite operating at the 
same resonance frequency) may be explained by substituting Al tetrahedra in the 
Si 3N4 lattice. 29 Si NMR experiments performed to resolve this issue turned out to 
be ambiguous (Fig. 2). While the sideband intensities were unexpectedly large for 
vr = 10 kHz, the 29 Si linewidth was significantly sharper than that expected for a 
Si3N4 lattice substituted with Al (2). We estimate T1 of the 27 Al species to be 
)50 s; consequently, the 27 Al. resonance is not readily observed in spectra of pure 
clay samples obtained using fast pulse repetition times. However, 27Al spectra of 
samples with little Al content, as in the case of coals, or spectra taken using 
longer recycle times may be dominated by this unwanted resonance. 

(1) N.D. Butler, R. Dupree and M.H. Lewis, J. Mater. Sci. Lett. 3 (1984) 467. 
(2) R. Dupree, M.H. Lewis, G. Leng-Ward and D.S. Williams, J. Mater. Sci. Lett • .4 

(1985) 393 • 

. T ........ , .. -•...,.-........,-....,....~-.,.....-~--,,...........,....-

,ihl ~1111 0 -2 1111 -400 
PPH 

Figure 1. 78.2 z.Hz 27 A1. l'l-1R. spectrum of ra,, 
coal in a "Si3N4

11 rotor spinning at 10 KHz. 

Arthur R. Thompson 
Chemistry Division 

U.S. DEpARTMENT of Ei\rnqy 

5i!0 il 
PPM 

Figure 2. 59.6 z.Hz 29Si l'l-1R. spectrum of a "Si3N4
11 

rotor at 10 KHz MA.5. · 

Division 

Tl-tE LNivERSiTy of Cl-tioq) 
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UNIVERSITY O : 
STRATHCLYDE : 

Or: Bemard_L. Shapiro, j 

Editor/Publisher TAMUNMR Newlet · er, 
966 Elsinore Court, 
Palo Alto, 
California 94303. 

I 

U.S.A. 

Dear' Barry, 

Department of Pure and Applied · Chemistry 

Thomas Graham Building, 295 Cath~dral Street 
Glasgow G1 1 XL Tel: 041-552 4400 

16th February, 1988 
(received 3/2/88) 

Prot()n and C-13 Spectra of Bi,cy ,:lo-[3.3.o]-6-oxa-oct-2-ene-l-one (1). 

' In connection with work /llin l this department on the use of acetylenic 
cobalt carbonyl complexes to ;fo1:m 5-membered-ring keto.nes (Khand reaction), 
it is frequently necessary to at1alyse in SOl!le detail the NMR spectra of 
intermediates. The spectra alre j usually nicely resolved, but SOTlletimes 
there can be difficulty in as1aignmenta. The proton apect rum of the title 
compound forms a case in poiJ ti l two of the resonances overlap and the 
problem was solved only by uJ ing the classical technique of selective 
decoupling in both the protori ahd carbon spectra. With regard to the 
carbon spectra, I feel that "ial~1able information is gained from a 
proton-coupled spect rumj in ~hi\, case it proved crucial in confi nning the 
assignments. 



Using the atom labels in the structure (1) the assignments are: 

Proton Chemical Shifts 
A 6.21; B 7.59; C 
F 4.14i G 3.66i H 

2.895; D 
3.88 ppm. 

Proton Coupling Constants 
AB 5 . 65; AD -l.65i BD 
CF 0.65i DG 6.95 EF 

2.55; 
-9.30j 

3.56; 

CD 6.00; 
DH 0.55 i 

E 3.67i 

CE 7.65; 
GH -8.95 Hz 

Carbon Chemical Shifts (multiplicity in proton-coupled spectrum) 
Cl 210.65 (m?); C2 135.05 (2x3); C3 164.65 (2x6); C4 49.75 (3x2); 
CS 47.20 (3x2), C6 71.05 (2x4); C7 69.75 ppm. (2x2x3). 

Carbon-Proton Coupling Constants (absolute values) 
1-Bond couplings: 
2A 172.0; 3B 165.0; 4C 138.0; 

(6E+6F)/2 149.Si (7G+7H)/2 

2-Bond couplings: 
6C 9.5 7D 9.0 Hz 

5D 140.0; 
148.5 Hz. 

2- and 3- Bond couplings (averaged): 
(2B+2D?)/2 3.5i (3A+3D+3C?+3G?+3R?)/5 3.0, 
(4E+4E+4F(/3 3.0; (5B+5C+5G+5H)/4 5.0Rz. 

All experiments were made using a Bruker WM 250 machine. 
Proton spectra were run at 250.13 MHz, using a spectrum width of 3000 Hz, 
and with 32K data points. 

Carbon spectra were run at 62.9 MHz, using a spectrum width of 15000 Hz, 
and with 32 K data points. 

Regatds and Best Wishes, 

Yours sincerely, 

Dr. Peter Bladon 

FORTHCOMING NMR MEETINGS, continued 

355-21 

Teaching Cou~ on Nuclear Magnetic Resonance, September 5 - 9, 1988; Trondheim, Norway; Ms. I. S. Gribbestad, The MR Center, N-7034, Trondheim, 
Norway. 

European Workshop on Nuclear Magnetic Resonance: Seminar on Contrast in MRI and MRS, September 12 - 13, 1988; Trondheim, Norway; Ms. I. S. 
/\ Gribbestad. The MR Center, N-7034, Trondheim, Norway. 

27th Annual Eastern Analytical Symposium and Exposition, October 2 - 7, 1988; New York Hilton Hotel, New York; General Chairman - Dr. Haivey S. Gold, 
Polymer Products Dept.. E256/308, E. I. du Pont de Nemours & Co .• Wilmington, DE 19898; (302) 695-3669. 

International Post-Graduate Cou~ 'NMR in Agriculture, Plants and Products'. October 3 - 15, 1988; Wageningen, The Netherlands; Dr. Ir. J. H. de Ru, 
Foundation for Post-Graduate Courses, Agricultural University, Hottanseweg 1, NIAi706 KN Wageningen, The Netherlands. 

Additional listings of meetings, etc .• are invited. 
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Dr., Bernard L. Shapiro 
Editor /Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

I 
CALIFO~NI~ INSTITUTE OF TECHNOLOGY 

Ch mical Engineering 206-41 
Pasadena, CA 91125 

March 9, 1988 
(received 3/11/88) 

Protei l Hydration by 17 0 NMR 

Dear Barry: :1 I 
In order to obtain a better understanding of the role of water in affecting protein stability in 

nonaqueous solvents, we have studied the hydration of a hydrophobic protein, crambin, as a function 
of the quantity of water added to t lie + lvent (N,N dimethylformamide). The fraction of water that 
is bound to the protein surface is d~terimined by first integrating the NMR water signal at ambient 
temperatures (where water exists in both "bound" and "free" states), and then comparing it with the 
integrated intensity when the tempei~tui·e is lowered to well below the freezing point of the solvent (1). 

The results of our NMR studies :bn f 70 labelled H20 (12 atom%) are shown by the solid curve in 
Fig. 1 for four concentrations correspJndmg to 1, 2, 4 and 6 percent v /v water content. The dashed curve 
represents the water that would be Jsso:ciated with the crambin if there were no selective interactions 
between the protein and the solvent lbomponents. It is clear that crambin exhibits a clear tendency to 
"extract" water to its surface in a solutibn that consists primarily of the nonaqueous solvent. 

Further studies on protein hydrJtio~t in other solvents are presently unde~ay; it is expected that 
the nature of the protein hydration , ill J>rovide a model that will complement current ideas concerning 
the role of water in enzymatic activity (2,3) . 

. I I 

.!:I 
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Sincerely, 

.;;;;/-A,~r~ tL?-
Frances Arnold 
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How to acquire expert NMR data 
at the touch of a button 

• • 
----------• ... em llll 

Gemini is designed 
and tested to meet 

the most rigorous 
standards of 

reliability, including 
extensive vibration 
and environmental 

tests. 

UV-Vis/NIA UV-Vis Data Systems Atomic Absorption 

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

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

Never has FT NMR been this reliable 

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

Call now 

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

NMR LC GC @ 
INTELLIGENT SOLUTIONS FOR YOU varian 
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I 

How to brh1g true computer power 
I I 

to your N .R research 
I 

Introducing: the new VXR 5000 Series 
computers which integrate Varian'slNMR 
processing and control software with 
computer workstations from one ofJthe 
.world's leading manufacturers-Sun 
Microsystems.* I 
Now, for the first time, you can add a 
broad range of true computer capabilities 

I to your NMR research. These features 
make that possible: I 
• Industry-standard computers 

and advanced version of the UNIX* 
operating system-provide high 
reliability and peak performance! 

• Advanced windowing system
fast and extremely easy to use I 

• Flexible data processing-from 
routine 1-0 spectra to automatic 12-D 
analysis 

• Image processing-quickly pr0cesses 
large, multidimensional images j 

• Multipurpose and multiuser7 L · 
expands laboratory capabilities and 
increases productivity 

Call now for all the facts 
In the United States, call 800-231-p772. 
In Canada, call 416-457-4130. 
In Europe, call Zug, Switzerland, at 
(042) 44 88 44; Darmstadt, Germany, at 
(06151) 70 30. In Japan, call (3) 2041211. 

• Sun Microsystems is a trademark of Sun Microsystems, Inc. 
UNIX is a trademark of AT&T Bell Laboratories. 

,II mg ci 1u lf-------,10 ~ f! 
,N;E1L~GENTsO~T10NS FOR "vo~ 

@~ 
I • vanan 
I I I 

.I I 



KONINKLIJKE/SHELL-LABORATORIUM, AMSTERDAM 
BADHUISWEG 3 

1031 CM AMSTERDAM-N. 

000-

Professor Bernard L. Shapiro 
-.:r~-MiK-~~.,..-
-~"ffleftt-~-Ghem-~-
--em.::nnrn: ~ ta Lion, -~-7-184-3-

Verenigde Staten 

Dear Prof. Shapiro, 0352 

355-25 

Amsterdam, 2nd March 1988 . 

To my opinion NMR is one of the most fascinating fields to work 
in. Nevertheless it is sometimes good to change and therefore I very 
recently switched to a job in a completely different field. Consequently, 
this contribution to TAMU Newsletters will my last one. Fortunately, the 
NMR research at our laboratory will continue and Dr. Alex de Groot, which 
is also one of the authors of the present contribution, will be my 
successor. 

I kindly request to continue our subscription to TAMU Newsletters 
under his name. 
Finally we would like to acknowledge the contribution of Jos van Boxtel to 
the work presented below. Jos spent 6 months on our laboratory as a 
trainee of the Landbouw Universiteit Wageningen and did most of the data 
acquisition and processing. 

A correction procedure for non-uniformities in NMR images 
It is a well-known fact that NMR images may show relatively large 

intensity variations over the imaging plane due to non-uniform RF 
excitation. This non-uniformity is fully determined by the probe design 
and, therefore, a phenomenon we sometimes have to live with. As a 
consequence, quantitative comparison of the intensities of different 
features in an image is hindered. 

In order to circumvent this problem we developed the following 
procedure to correct for this non-uniformity. 

First, the non-uniformity itself is recorded by measuring a 
so-called reference image of a tube filled with water (note the variation 
in the intensity profile due to non-uniform excitation in Figure 1). In 
the second step the image manipulation software is used to "invert" the 
shape of the non-uniformity in order to obtain the so-called correction 
image (Figure 2). The procedure is illustrated in Figure 3, note that 
since no division of images is required, division by zero is avoided. The 
removal . of the non-uniformity effect is demonstrated in Figure 4 where the 
original reference image of Figure 1 is multiplied with the correction 
image of Figure 3 resulting in the desired flat intensity profile. 

It will be clear that once the correction image has been obtained 
this image can be used to correct for the non-uniformity effects in any 
other image by simply multiplying the image to be corrected with this 
correction image. 

Yours sincerely, e~A _ Cl!- of fwl-
-N.C.M. Alma-Zeestraten and A. de Groot 
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,I I 
Figure 1. Image of a 30 mm diameter (maximum) tube filled with water 

I I doped with 20 mM NiC12 . Clearly the intensity is non-uniform (high 
intensity is white, low is\ black). A typical intensity profile is shown 
(from left to right along :thl line across the image). 

Figure 2. The correction Jma~e derived from the image in Fig. 1 

( 
'-----" 
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Figure 3 . Schematic outline of the procedure used to derive the correc
tion image from the reference image applied to an arbitrary intensity 
profile . At each step the minimum and maximum (relative) values of the 
intensity profile are indicated . 
a . A normalized arbitrary intensity profile of the reference image 

(R in text) 
b . Image a. multiplied by -1 
c . First order correction profile 
d . First order corrected profile (note that the non-uniformity is already 

partially removed) 
e. First step for second-order correction. as b. 
f . Second-order correction profile 
g . Combination of first- and second-order corrections yielding the final 

correction profile (C in text) 
h . The corrected reference profile R' (see text) obtained by multiplica

tion of a . by g. The non-uniformity is removed . 

Figure 4. The corrected image. 
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355-28 University of Illinois 
at Urbana-Champaign . 

Dr. Bernard Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry: 

School of Chemical Sciences 
505 South Mathews Avenue 

Urbana, IL 61801 

February 12, 1988 
(received 3/4/88 fsic]) 

Solid-State 170 NMR o~ a Picket-Fence Porphyrin and YBa2cu O -x 

We have recently been :us ~ng 170 NMR to investigate oxygen-transport 
proteins and model systems~ bpth in solution and in the crystalline 
solid-state. The results we have obtained on 1702-picket fence 
porphyrin are shown below: 

i--r -,-
6 ()()0 

,I --r--
2000 0 -2000 PPM 40•11 

and suggest that both static and dynamic structural information can be 
obtained via such studies • ... I ~or example, we find the isotropic chemical 
shifts of the bridging and ?terminal oxygens are at 1200 ·-and 2000 ppm (in 
moderate accord with the s01Jtion results on a single-face hindered iron 
porphyrin-dioxygen complex ;! 011 

1755 and 2488 ppm, JACS 1987, 109, 6944), 
that the shielding tensors • a e 0 11 = 100, 0 22 = 1200 and 0 33 = 2400 ppm 
for the bridging oxygen, aNd 0 11 = 850, 0 22 = 850 and 0 33 = 4200 ppm for 
the terminal oxygen, at 77 1k, and that the Fe-0-0 bond angle must be 
-130°. Attempts of observing solid hemoglobin are underway. 

We have also been invi s J igatin~ with Tom Rauchfuss in this 
Department, the 170 NMR sp~ctra of 7o-labelled YBa2cu3o7_x, a high T

0 
superconductor. As shown iti the following Figure, there appear to be two 
main types of (narrow) oxy 1 e I signal in the room temperature (metallic) 
state: 

Oldfield et a/lios [sic] have herewith been !declared the winners and permanent titleholders in the undeclared 
Most Authors competition, which is ndw closed. Forever. Please. 

•I I RT .. ~ 



'1000 2000 0 -2000 PPM 

with isotropic shifts of= 1800 and• 200 ppm (from H20). In the 
superconducting state (at 77°K) there still appear to be two main 
While these results are very preliminary, they do seem promising. 
measurements suggest a sizable contribution of Korringa relaxation 
to the apparently large Knight shift, in the metallic state. 

Yours sincerely, 

sites. 
r, 
due 
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------------------------------------------------
SUPERIOR QUALITY 5MM NMR SAMPLE TUBES 

The 'L" Series 
Although low in cost compared to laboratory over

head, NMR sample tubes can greatly affect the quality 
of your experimental results. And while it is essential 
that every spectrum contribute the maximum desir
able information about a sample, the choice of sample 
tubes shouldn't needlessly burden the research · 
budget. A sample tube should be Functional as well as 
Economical. The "L" Series of sample tubes, with 
consistant spinning quality, cross-sectional stability, 
and economical pricing, satisfy these needs. Now you 
can choose the tube that offers the best Value and feel 
confident that performance has not been compro
mised. Join the increasing ranks of our satisfied 
customers by using the "L" Series of NMR Sample . 
Tubes. You will be pleased that you did. 

The tubes are made of borosilicate glass, and each 
tube is capped and permanently marked with the 
catalog number. ~,,,111 ,//~ 

~~~ 
NEW ERA ENTERPRISES 

P.O. BOX 425 • VINELAND, NJ 08360 
PHONE: 609-794-2005 

~ :. ----

Two Convenient Packages; 5 and 25 Tubes. 

GENERAL SPECIFICATION 
O.D.: 0.1950 - 0.1955", High Polished 

Wall: Nominal 0.016", Uniformity s. 0.001 " 

NE-ML5-7" Camber (TIR) 0.003" max. 
Starting at S3.15 each• 100-up S2.95 each 

NE-HL5-7" Camber (TIR) 0.001" max. 
Starting at $4.00 each• 100-up $3.80 each 

Samples upon Request 
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[b0(!] Bepartment of Chemistry 

LOUISIANA ST A:~ EI UNIVERSITY 
BATON ROUGE · LOUISIANA · 70803-1804 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Dr. Shapiro: 

AND AGRICULTURAL AND MECHANICAL COLLEGE 

504/388-3361 

March 2, 1988 
(received 3/5/88) 

A LabYiew-Controlled ADLE Spectrometer 

We use field cycling methods, develri'ped; by Hahn and Redfield in the 1960's and later expanded by Edmonds and 
Brown, to acquire deuterium quadrupole 1bouhling constants in solid samples. In the present instrument version, thb 
sample is physically transported from hi~h t6 zero magnetic fields. While the sample is in zero magnetic field, 
deuterium transitions are saturated with ail rf lfield; the extent of saturation is measured through a double resonance 
technique that terminates with an Ostrof~t Waugh experiment on the proton spin system. Then, the zero-field rf 
transmitter is retuned and the cycle repeated. I 

Because of all of the functions that ~ us~ be controlled, computer programs written in traditional languages have 
tended to be long and complex (ca. 5000:iinJs of Pascal), such that only the instrument guru can make any chang~. 
However, we recently switched to LabVi~w, ~ data flow programming language that uses a block diagram approac~ with 
a graphical user interface rather than the iypibal sequential line coding. The results have been most satisfactory. It took 
THREE WEEKS for two students to repiodam the instrument in LabView. Table l lists the main steps in the 
experiment Figure 1 shows the instrum6nt layout; figure 2 shows part of the capacitor tuning subroutine. ,' -, 

Table I, Major Experiment Steps inl AikLF (Mechanical Sample Motion) G 
based on the 90° and 70° pulse lengtlis aild probe ringdown times, create and load pulse program; signal averagers set 

,I I I 
to digitize 4 points at each of 128 s~in ephoes I 
get starting parameters from front paiiel (starting frequency, stopping frequency, frequency increment, H1 level, low 

11 I · 

magnetic field setting (ranges from d to r Gauss)) 
!I 

initialize IEEE-488 bus and CAMA€ crate controller, set zero or low magnetic field 
LOOP: frequency synthesizer, capactt01.J (series and parallel set according to formula and look-up table); these use 
BCD interfaces as does the zero maghetib field coil power supply. 
P,ut sample in zero field coil (even atllo+ frequency, it changes coil tuning) 
increment DAC driving variable att~nuaror until H 1 correct; H 1 monitored with Fluke DMM that senses current in 

zero field coil. ;I 1-

set timing generator, signal average~s. lliok-At-Me status register in CAMAC 
monitor CAMAC crate until signal Jve~ges' Look-At-Me bit set 
OMA signal averager data, calculate11intcigral of spin echoes. 
increment frequency; if not at final rteqJency, then LOOP (not a GOTO but a WHILE control "statement"). 
Finally, I note that FORTRAN, Pas~ , bd Basic are older, or nearly so, than some·of my graduate students. This 

is a weird situation for research that is, I hop
1 

,, state-of-the-art. 
Sincerely, 

~ 
Les Butler 
Assistant Professor of Inorganic Chemis~ 

1 - !I 
National Instruments, 12109 Technology Blvd., Austin, TX 78727-9989 

-(800) 531-4742 
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Figure 1. Layout of adiabatic demagnetization in the laboratory frame (ADLF) spectrometer; sample is 

mechanically shuttled between high and low magnetic fields. 
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Figure 2. A portion of the H 1 tune program. In this "filmstrip", a WHILE loop will operate until the 

DAC driving the attenuator is set to give the desired H1 level. The unattached input "Freq, kHz", was used 
in an early "filmstrip" to set the frequency synthesizer and series/parallel capacitors. The returned variable, 
"new", is the new DAC setting in Volts and is displayed in the front panel window in a stripchart format 
This format is nice for detecting oscillations that would indicate that the gain in the "circuit", now set for 
20, is too large. 
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Department of Chemistry 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Ct. 
Palo Alto, CA 94303 

March 7, 1988 
(received 3/10/88) 

cfu 
(303)491-6480 

Colorado State University 
Fort Collins, Colorado 
80523 . 

Preliminary Solid-Sam :le NMR Spectra Q!!. the AM-600. 

Dear Barry: 
I 

. I 

Installation of the ~ruker AM-600 spectrometer in the Colorado State 
University Regional NMR 1;center has proceeded extremely smoothly. Within j a 
few days of completion of 

1

lthe magnet shimming by the Bruker engineers, o
1

ur 
laboratory (primarily :!Bruce Hawkins, Steve Dec and Bob Zeigler) had 
obtained some ver:t7 prom:~sing 2esults on solid samples. The spectra belbw 
show preliminary Al MA·S and H spectra obtained with home-built probes. 

2 ' 
92.1 MHz H spectrum. of 
silica gel derivatized ~it1 
( CD3) :3S i Cl ; with quadru
po 1 ar echo sequence. 

I 

20000 o -20odo 
Hertz 

·rs6.4 MHz 27Al spectrum of 
y-alumina; with MAS at 13.l 
KHz. 

100 0 
PPM 

-100 

We are at present !ensaged in a vigorous and systematic program to 
explore what a 14 T spectrJ

1

meter can do in solid-state NMR. Special emph~
sis is being directed td comparisons with spect~a obtained on 500 MHz ahd 
360 MHz· spectrometers. 

.,, 



High-purity deuterated solvents are very hygroscopic and require careful handling to protect them from con-
tamination by atmospheric moisture. The ideal package is the flame-sealed ampule containing the exact amount 
of material you require. 

The following products are assayed before and after packaging to insure that the quality we produce is the 
quality you receiYe. The greatest value for your particular need can be found below in packs of 5 or 10 am-
pules. Ampules contain 0.5 or 1ml of solvent. 

1 pkg=S x 0.5ml 1 pkg= IO x 1ml 
Price 

Description Catalog No. per pkg Catalog No. Price 

Acetic-d, acid-d, 99.5 atom OJo D 30,869-2 $6.30 26,974-3 .S pkg $15.00; 1 pkg $25.00 
Acetone-dh 99.5 atom OJo D 30,870-6 $6.10 23,685-3 .5 pkg $10.10; 1 pkg $17.40 
Acetonitrile-d,, 99 atom OJo D 30,871-4 . $9.75 23,686-1 .5 pkg $17.50; 1 pkg $29.30 
Benzene-do, 99.5 atom OJo D 30,872-2 $7.75 23,688-8 .S pkg $13.50; 1 pkg $22.50 
Chloroform-d, 99.8 atom OJo D 30,873-0 $4.00 23,689-6 .5 pkg $5.30; 1 pkg $7.80 
Cyclohexane-d,, , 99.5 atom OJo D 30,874-9 $41.60 26,973-5 .S pkg $72.40; 1 pkg $120. 70 
Deuterium oxide, 99.8 atom OJo D 30,875-7 $5.00 26,979-4 .5 pkg $8.70; 1 pkg $13.10 
Deuterium oxide, 99.8 atom OJo D 30,876-5 $6.30 29,838-7 .S pkg $10.90; 1 pkg $15.20 

(contains 0. 75% 3-(trimethylsilyl)propinnic-
2,2. 3,3-d, acid , sodium salt) 

Dichloromethane-d,, 99.6 + atom OJo D 30,877-3 $28.00 23,694-2 .5 pkg $50. 70; 1 pkg $84.50 
N,N-Dimethylformamide-d,, 99 atom OJo D 30,878-1 $56.60 26,980-8 .5 pkg $107.IJ0: 1 pkg $179.00 

S pkg $595.00 
1,4-Dioxane-d., 98 .5 atom OJo D 30,880-3 $37.50 26,981-6 .5 pkg $70.90; 1 pkg $117.90 
Methyl-d, alcohol-d, 99.5 atom OJo D 30,881-1 $18.90 26,982-4 .S pkg $32. 70; 1 pkg $54.60 
.(Methyl sulfoxide)-do, 99.9 atom OJo D 30,883-8 $6.25 23,692-6 .S pkg $10.40; 1 pkg $16.60 
Nitrobenzene-d, , 99 atom OJo D 30,884-6 $12.00 26,975-1 .5 pkg $34.00; 1 pkg $40.00 
Nitromelhane-d,, 99 atom OJo D 30,885-4 $13.20 26,983-2 .S pkg $22.00; 1 pkg $36.70 
Pyridine-d,, 99 atom OJo D 30,886-2 $16.70 23,695-0 .5 pkg $29.00; 1 pkg $48.50 
Tetrahydrofuran-d,, 99.5 atom OJo D 30,887-0 $63.40 26,984-0 .5 pkg $110.20; 1 pkg $183. 70 

S pkg $609.00 
Toluene-d, , 99.+ atom OJo D 30,888-9 $16.25 26,985-9 .5 pkg $29.40; 1 pkg $49.00 
Trifluoroacetic acid-d, 99 atom OJo D 30,889-7 $7.25 26,977-8 .S pkg $12.60; 1 pkg $19.90 

The following 100.0 atom % D* solvents are available in 0.5-ml ampules: 

1 pkg= 10 x 0.5ml 
Description Catalog No. Price 

Acetone-d. 23,696-9 .S pkg $26.50; 1 pkg $44.50 
Acetonilrile-d, 23,701-9 .5 pkg $35.70; 1 pkg $57.50 
Benzene-do 23,697-7 .5 pkg $29.30; 1 pkg $48.90 
Chloroform-d 23,691-8 .. 5 pkg $11.00; 1 pkg $18.00 
Deuterium oxide 26,978-6 .S pkg $10.90; 1 pkg $16.30 
Dichloromethane-d, 23,702-7 .5 pkg $68.20; 1 pkg $113.40 
(Methyl sulfoxide)-do 23,693-4 .5 pkg $32.60; 1 pkg $54.30 
Toluene-d, 23,703-5 .5 pkg $57 .SO; 1 pkg $95.90 
*Minimum isotopic purit y 99 .96 a tom % D 

~ chemists helping chemists in research & industry 

® !!!'5!,!.~00~,C~g!m,!!:!1 co_ 
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UNIVERSITY OF CALIFORNIA, D~V~S 

ii I 
BERKELEY• DAVIS •IRVINE• LOS ANGELES• RIVERSIDE} S.,.N DIEGO• SAN FRANCISCO I 

SANTA BARBARA • SANTA CRUZ 
I 

DEPARTMENT OF CHEMISTRY DAVIS, CALIFORNIA 95616 

Manipulating NOEs in Parama~_1etic Proteins 

Professor B. L. 31apiro 
Fditor/Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, California 94303 

Dear Barry: 

March 3, 1988 
(received 3/8/88) 

We have been interested in expLLoring the scope and limitations of the utilit of 
NOEs and 2D NOESY in paramagnetid mblecules for both resonance assignment and I 
structure determination. Olr emp.

1
halbis has been to implement such studies on ferric 

enzymes such as heme peroxidases ~I I 
:I 

The major problem associated wilth detecting such NOEs is the strong relaxation 
caused by the unpaired spins of #h~ metal wh~ch markedly decrease the magnitude of 
steady-state NOEs and makes it dif~licult to implement time-dependent NOEs. 

i/ 
CXle approach with which we havre had some success is to take advantage of the fact 

that the correlation time for pa&anagnetic relaxation is usually some Orbach process ~ 
which is independent of the overl l ] motion of the system, and hence paramagnetic imd · 
diamagnetic contributions to relaxation are completely uncoupled. I 

This dictates that p, the iAt ~insic relaxation rate inn= o/p, is independent of 
Lc' the molecular reorientation t i~e, while o, the cross relaxation rate, is line~rly 
dependent on Le• Thus doubling t h~ solvent viscosity (with ethylene-glycol as soivent 
or addition of sucrose) should lead to a doubling of an NOE to a resonance I 
experiencing predominantly par~grtetic relaxation. As shown in the accompanying 
figure for the NOEs between a paJ r lof geminal 6-propionate a-CH2 in high-spin ferpic 
myoglobin, such an increase is indeed observed. In fact, the method seems to work 
surprisingly well. . ;1 I · I 

A manuscript on the full d~tails on the quantitative discription of such methods, 
as well as their limitations, i~ ii preparation. 

Best regards, 

ae~ l Mir i!:7e.~ 
Professor of Chemistry Research Associate 

GNLM:des 
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FIGURE CAPTION 

Downfield region of the 360 MHz 1H NMR spectrum of met-aqua 
myoglobin at pH 6.0, 20°c. A) Reference spectrum in o2o. B) 
Difference spectrum showing irradiation of 6 a proton and NOE to 
6 a' in o2o. C) Same as B but in 30% {w/w) ethylene glycol-d6-
o2o solvent mixture. * indicates the off resonance irradiation. 
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PFIZER LIM If ED, SANDWICH, KENT CT1 3 9NJ 
•I Telephone: Sandwich (0304) 616161 

Telegrerr.s: Pfizer (Telex) Sandwich. Telex 966666 
: Facsimile: ccrrr Groups II & Ill (0304) 616221 

Professor B. Shapiro, 
TAMU NMR Newsletter, 
966 Elsinore Court, 
Palo Alto, 
California 94303, 
U.S.A. 

• I 

Direct line (0304) 

0304-616672 
February 29, 1988 
(received 3/10/88) 

Trace Analysr of Process Streams by Carbon-13 NMR 

Dear Professor Shapiro, I 
We needed to measur , lqw levels of two organic molecules In an aqueous wash 

stream. They were: (CHgl3 s+o r {Trlmethyl Sulphoxonlum Iodide (TMSOQ} and 
CH3 SO3- Na+ {Sodium M~e Sulphonate (MESNA)}. 

I I 
The approximate con~enfitlons had to be mesured quickly In order to determine 

whether a routine quality control assay needed to be developed. Carbon-13 NMR was 
selected as the analytical tecfunlque for the following reasons: 

: I 
(1) Other techniqu~ such as ion chromatography need longer development times. 
(2) Uttle pre-treatm~nt pf aqueous samples ls needed. I 
(3) Each compound gives a single peak In the broad-band decoupled carbon 

spectrum. I I 
(4) Acquisition of s~ctta could be done overnight with our GE QE300 

spectrometer, eqhlpl)ed with an autochanger. 
(5) Calibration soluttbns are readily available. 

,I I 

(6) The analysis of results ls quickly performed. 

=I I 
The carbon-13 spectra of C8i1ibrtton solutions of TMSOI In water /020 (90:10 v/v) are 
shown In Figures lA to 1D.ffl~e carbon-13 spectrum of the test sample with the same 
concentration of D2O added, ~ shown In Figure lE. All the spectra were processed uncle 
identical conditions with the Jsame scaling factor. 

The level of TMSOI lri ilie test sample had to be determined by extrapolating the 
I I 

calibration curve, because ~9°I started to crystallise from solution at a concentration of 
. 50 mg/ml. The concentratl~n ?f TMSOI In the test sample was determined as 66 mg/ml 
and the incre?~ed solubility ~f probably due to the presence of other Ions In the test sample 
which Increase the Ionic strength and hence the solubility by" the salting-In" effect. The 
detection limit for TMSOI 1sJ1e+ than 5 mg/ml. 

The level of MESNA In the test sample was very low and no signal could be observed 
in the aqueous wash samplJ. The detection limit of MESNA was determined by a splklng J 

I I 

experiment, which also showed that the MESNA and TMSOJ peaks did not overlap at the 
pH used for the experiment[ Figure 2A shows the carbon-13 spectrum of the test sample 
diluted 1:1 with water1D2o!, Figure 2B shows the test sample diluted 1:1 with a 

.-- ·-.. 
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5 mg/ml MESNA solution. The concentration of water/020 was 90:10 v/v In both 
cases. A peak at 38.5 ppm due to MESNA ls separated from the TMSOI peak by 1.1 ppm 
In Agure 28. The detection liml~ for MESNA is less than 5mg/ml. 

Please credit this contribution to David V. Bowen's account. 

Yours sincerely, 

Pfizer Central Research 

rri~ K~ tvv:h.L \J ~~ 
M. Klnns M.J.Newman. 

Anaytical Chemistry Department 

AGUREl 
AGURE2 

KSDMATJUN 1111 JMSOl etlNCF.IO.UT!ill! 

\ 

(E) 

Tell Sample In Wa!MIO-;f) 19():10 ¥Iv) 

ffllM4TION OF u~•Et.,lUN UMI'{ roa MUNA 

(A) 

Tell Sample (&nil tHzO I 0-;P (5ml) 

(D) 
-50 mg/ml TMSOI 
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CALIBRATION CURVE fOR TMSOI 

1 
TMSOt 

(Q 20 mg/ml TMSOI 

J ~ 

. .. ,,, .. . 

.. .. .. .. .. . . .. (B) 
mc>'i111TMSOI I-+ 

10 mg/ml ™SOI (B) 

Tell Sample (5ml) + 5 mg/ml MESkA (5ml) 

(A) H-;f}IO-;f) (90 : IOVIV) TMSOI MESNA (EquNalenl ID 2.5 mg/ml) 

I 
80 60 40 20 0 PP"! 

50 40 30 20 
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March 7, 1988 
(received 3/11/88) 

DOW CHEMICAL U.S.A . 
. I 

Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

MAXIMUM PULSE WIDTH CRI 1ER A AND ENHANCEMENT RATE 

Dear Barry, 

MIDLAND, MICHIGAN 48667 

It's common to try to get a semi-quantitative high resolution NMR spectFum 
£ram weak signals and a~-yf t-unknown components, using ordinary multipl~ 
scan single pulse exper~ments. I approach this from. a signal/noise (S/ij) 
"enhancement rate" view~oiht, with the goal of getting a signal fast and 
being con£ident that de~ec~ed signals do not di££er in degree of satural ion 
by more than some chose~ £actor, such as two-fold. 

One concern is reduced J igl al size at large frequency offset !iv Hz fro:n the 
pulse radiofrequency. A b~sic relation we are taught £or 90 degree pulses 
in a quantitative exper~meht (repeat time> 3 x T1) is PW(9O) ~!iv~ 0.25 
to assure 99% of the ze~o bf£set signal size, wher~ PW(9O) is the 90 dedree 
pulsewidth time· in seco11;ds1. In the day-to-day world where T1 has not b~en 
determined and we already accept partial saturation in order to raise S~N 
rapidly, we use pulses ~esk than 90 degrees and would be satis£ied to know 
that the offset is not ~auking more than 5 or 10 percent signal loss 
relative to the center p1os i tion. 

I have modelled the offsllet l e££ect £or the rapid-pulse experiment as a 
£unction of on-resonancel £lip angle from Oto 90 degrees, and £ind ass fe 
overall guide: : I 

> 95% of maximum ,1£or (PW x fw) < 0.3 
> 90% of maximum ,1£0I

1 

(PW x !iv) < 0.4. 

The table below of reduJ ed FID ENHANCEMENT RATES 

= (steady-state mai,ne ization) , x sin(f lip angle) x (T1/Tr) l/2 

illustrates this. The )
1

atl ratios and effective flip angle also are shown. 
The repeat time T is chos~n to produce optimum (maximum) signals using \ 
£lip angle w (0) £br on-r:esbnance nuclei with longitudinal relaxation time 
T1 , according to the Ernst relation, 

cos(w(0)) = ~xp(-T :1 t/T1), repea 

ex~ept for 90 degree £1-i~ lngle where 'r /T1 = 1.25 (the optimum value wHlen 
T

2 
« T ) . The correslpohding off-resbnance flip angles w(tw) were 

derived tram published r 'eli3.tions (e.g. Martin, Martin, and Delpuech) an9 
used to calculate the r Jspbctive steady-state signals for the same ¥alues 
of Tr/T

1
. The e££ectiv:e flip angles determined £or PW x !iv = 1 are leJ s 

accurate because compute,r r ound-a££ error may be present. 

,f1A= nee.-
AN OPERATING UNIT OF THE DO.W CHEMICAL COMPANY MeansMoreAtDow 

:I I 



REDUCED FID ENHANCEMENT RATE, 
RAPID-SCAN CONDITIONS 
Tr/T1 is optimum for w = w(O) 

S/N PER (Tr/T1) 1/ 2 

at offset, AV=O 

PWxtw = 0 .1 .25 

10° Rate 
I(tw) /I(0) 
w (!iv) 

45° Rate 
I (!iv) /I (0) 
w (!iv) 

70° Rate 
I(Av) /I(0) 
w(Av) 

90°** Rate 
I(Av) /I(0) 
w (!iv) 

.707 · 
1.00 

10 

.704 
1.00 

45 

.676 
1.00 

70 

.638 
1.00 

90 

.707 
1.00 
9.9 

.704 
1.00 

44 

.676 

.96 
69 

.644 
1.01 

88 

.703 

.99 
9.0 

.698 

.99 
40 

.668 

.95 
62 

.663 
1.04 

79 

.4 

.680 

.96 
7.6 

.670 

.95 
34 

.629 

.89 
51 

.655 
1.03 

64 

.5 

.640 

.91 
6.4 

.622 

.88 
28 

.572 

.81 
42 

.611 

. 96 
52 

1 

.000 

.00 
0 

.010 

.01 
0 

.022 

.03 
1 

.042 

. 07 
3 

** * Tr/T1 = 1.25 to maximize the net FT response for T2 <<T1 . 

The point is that !ulse width, not flip angle per se, is the critical 
factor in pulse of set considerations. This point has been made many 
times in development of multi-pulse compensation schemes for spin 
inversion, etc., but is not necessarily appreciated by users at a 
lower level of sophistication. · 

Implications? Pulsewidth is a problem for rapid scanning of larger 
full-range spectra of nuclei such as F-19 and P-31. Pulsewidth is not 
a problem for C-13 on modern spectrometers. For example, at 100 MHz 
and maximum shift range± 150 ppm, !iv=± 15,000 Hz, a pulse width of 
27 microseconds satisfies the relation, PW x Av= 0.4; this is more 
than PW(9O) for many spectrometers. 

The run time to achieve a given FID S/N ratio is inversely 
proportional to the squared enhancement rate and actual time is 
proportional to T1 . Nuclei with different T1 values would behave 
according to their own T /T1 ratios and net flip angles. Remember 
that the minimum possibl~ value for T is the data acquisition time, 
and that the S/N o~tained after Fouri~r transform is maximum and 
proportional to T2 (= 1/(~ x observed liiewidth)) only when ~ata 
acquisition time is greater than 1.5 x T2 (preferably 3 x T2 ). 

h 
Jerfy P. Heeschen 
Analytical Sciences 
Instrumental Methods 

1897 Building 
(517) 636-5330 

lds 
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March 10, 1988 
(received 3/17/88) 
Dr. Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto CA 94303 

I 

A Weyerhaeuser Company 

Tacoma, Washington 98477 
(206)1 924-2345 

SUBJECT: One User's Cautions on PSZ Rotors for CP/MAS NMR 

Dear Dr. Shapiro: 

Several months . ago I switched from boron nitride to ph:a.se - s .tabilized zirconia as 
CP/MAS sample rotor· body ·material l. [ There are ·few more aggravating events than suUden 
decomposition of a rotor at high · SP,eed. This always seems to occur during a crub ial 
experiment and ·n~quires . a ,couple noJ rs do·wntime to clean the probe and start mrer . 1 

:I I I 
Over the years I have destroyed j b_o

1
ut a do~en BN rotors and except for the. time. ~oss 

and the ·need to repeat some. experiments, no real damage has occur;red. Th1.s spinner 
system is of the double-.air-beariilg ldesign, with polyimide bearing surfaces at the\ top 
and bottom of the ceramic body w* ich float in ~rass stator j ourn~ls . · When BN ro

1

tors 
come .apart under stress, they nornially . break into very ·small pieces (powder); even 
though these _microchunks fly evbrrw?ere inside the -spinner(coil compartment , f hey 
cause no physical damage to the ktatic ,components - rather 11.ke throwing handful [ of 
powdered sugar against the kitcheJ , all. 

A different situation pertains t~I PSZ rotor bodies, however. A few months ago, I had 
one of t~ese self-destruct at 3 'j.cr~~ and I was startled .to find that PSZ .b~eaks 

1
into 

l~rger p_1eces_ than _BN and ~h~t, !lm-ljing -to PSZ's greater hardne~s and ,de.nsity, these 
pieces hit things with sufficient momentum to damage them. Besides putting dents[ and 
gouges in the rf coil, some of -t hese particles became wedged between the r

1

otor 
bearings an? stator journals ., digJ

1
i l

1
g divots in the brass journal surfaces and chewl ing 

up the bearings. : · 

The outcome of this disaster , was replacement . of ·the entire stator ass.embly. 
Naturally, the manufacturer does :not stock'; supplies of · this item_, so the spectrom1eter 
collected dust while waiting six ,jwe~ks_ for · cu_stom eng~neering a~d manufacturing. t 1I? be 
completed. Eventually, I succeedeb in ge_tting new Journals fitted in the original 
stator, leaving me with a handy b 1 ciJ: .. up fo t'··:the next rotor explosion . 

All in all, this was a costly aJ d ~ime-consuming chain of events. I recommend that 
those who use .PSZ rotors keep spkre stator assemblies on hand; sooner or later, this 
will happen to them. 

Respectfully, 

Larry W. Amos 
Analytical Laboratories 
Weyerhaeuser Analytical 

and Testing Services 

L · 





The PTS 300 joins our growing line of direct synthe
sizers that cover 0.1 to 500 MHz. A new develi°pment 
that answers the demand for compact de~ices (3½" 
rack space), it still benefits from a decade of exRerience 
and manufacturing expertise that have made 9TS syn
thesizers the number one choice in OEM applications. 
With thousands in use they serve many diverSef 

1

pplica
tions, including communications, ECM, mode ocking, 

With its low spurious outputs, fast switcJng, low 
phase noise, choice of signal purity and digit~I phase 
modulation, it sets new standards in perfo1rmance/ 
price for low noise synthesized sources. I i -,, 

Both versions of the PTS 300 switch phase-continuou¥' 
for all steps 1 Hz through 100 KHz. 

ATE and MR Imaging. I 

The PTS 300 is a generator of precision frequencies. It 
transfers the accuracy and stability of a freqt!ien:cy stan
dard (built-in or external) to any output fre~u~ncy be
tween 0.1 and 300 MHz. Resolution is 1 Hz tlhroughout 
the range, remote-only versions are availafuleJ 

The calculated MTBF of PTS synthesizers is 7,0ocf 
hours. Evaluation of service records for many thou
sands of units show a figure of 25,000 hours. IA yearly 
failure rate of 3-4% is typical. Warranty is two years" 
from date of shipment. For ease of service lthe PTS 
300 uses plug-in modular design throughout. 

FREQUENCY 

OUTPUT 

SPURIOUS 
OUTPUT 

FREQUENCY 
STANDARD 
Int. Std. or ext. Drive 
required for operation 

GENERAL 

PRICES 
(domestic) 

I I 
PRELIMINARY SPECIFICATIONS 

I I 
Range: 
Resolution: 
Control: 

Switching Time: 

Level: 
Flatness: 
Impedance: 
Control: 

Discrete 
Harmonics 
Phase Noise: 
Noise Floor: 
Phase Setting: 

(digital) 

Internal: 
(OPTIONAL) 

9.1 
1

M Hz to 300 MHz (299.999 999 MHz) 
1 Hz 
l oda1 by 10-position switches. Remote by TTL-BCD, 
' I 
1248, buffered par. entry 
I I ?O fjflicro-sec (10 MHz, 100 MHz steps) 
5 micro-sec (1 MHz steps) 
' ~ 2 micro-sec, (transient + delay) 

I for all steps 1 Hz -100 KHz); (phase continuous) 

+ 1 to +13dBm, (1V) into 50 ohms, metered in dBm and volt 
±0.5dB 
50 1ohms 
IMJnual by F/P control, remote by voltage ( + 0.63 to + 2.00V) 

I Type 1 Type 2 
- 70/65dB (typ./spec) - 60/55dB 

I 
· - 68dBc (0.5Hz-15KHz) 

0°, 90°, 180°, 270° 
standard; 5° resolution 

' · optional 0-360° 
I 

3 l 10·9/day 
I 

± r X 10·8/0-50°C 
1 x 10·5/year 

(OVEN) 

-30dB 

-135dB/Hz 

or 

- 63dBc (0.5Hz-15KHz) 

0-360° in .225° stepJ 
optional 

1 X 10·8/day 
± 1 X 10·6/0-50°C 
2 x 10·5/year 

(TCXO) 

External Drive: 10 MHz, 0.4Vrms into 300 ohms; 5 MHz, 0.5Vrms into 300 
Aux. Output 10 000 MHz, 0.4V into 50 ohms 

Oper. Ambient: o ti° 55°C, 95% R.H. 
Power: 105-125V, 50-400 Hz, 40 Watts (100V, 220V, 240V available) 
Dimensions/Weight: · 19 x 3½ x 17" (relay rack or bench cabinet) 25 lbs. 

Price: 
(Manual & Remote 
Controls, i:cxo) 

$5 550.00 $5,050.00 

PROGRAMMED TEST SOUR~ES, inc. 
BOX 517, LITTLETON, MA 01460 p17-486-3008, 617-263-6467 

FAX 617-486-4495 

I 
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Ecole polytechnique federale de Zurich 
Politecnico federale di Zurigo 
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• Eidgenossische 
• • Technische Hochschule 

Ziirich Swiss Federal Institute of Technology Zurich 

Laboratorium fur Physikalische Chemie 

Prof. Dr. R.R. Ernst 

Universitiltsstrasse 22 

Durchwahl~Nr. 011256 43 68 
Telefonzentrale 01 I 256 22 11 

Postadresse: 
Laboratorium fiir Physika/ische Chemie 
ETH-Zentrum 
8092 Ziirich 
Switzerland 

ProJessor B.L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
PALO ALTO 
California 94303 USA 

Ztirich, March 10, 1988 
(received 3/14/88) 

COMPUTER FITTING, A LAST RESORT REMEDY IN 2D SPECTROSCOPY 

Dear Barry, 

0430 

It is wellknown that spectra which exuberate with informa

tion are notoriously difficult to analyze. Two-dimensional 

correlation spectra of medium-size molecules are typical in 

this respect. As soon as strong coupling is present, a logical 

straight forward analysis by a skilled spectroscopist or by a 

trained computer is difficult or impossible and accurate chemi

cal shifts and coupling values cannot be determined. 

In this situation, least squares fitting is usually a last 

resort remedy to reach the goal. We have explored the feasibi

lity of iterative fitting of cross-peak multiplets in 2D corre

lation spectra of the E.COSY-type in order to determine coup

ling constants and chemical shifts. The approach is similar 

to fitting lD spectra. A reasonable set of initial values 

is chosen, and selected regions of a 2D spectrum are simulated 

and compared with the experimental spectrum. The parameters 

are then iteratively refined following one of the wellknown 

strategies of optimization. The error surface can also in 
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this situation be very treacherous with countless crevasses 

and local minima. Tl mworary smoothing of the error surface 

by peak broadening i l t ormally indispensible. 

A ndvice in coJ uter fitting of 2D spectra will rapidly 

become disappointed J y the fact that his recently acquired 

pocket calculator is 1 hardly of any use and that even most 

powerful computers are kept busy for appreciable time~ before 

a satisfactory fit i J reached. As a demsonstration example, 

the strongly coupled p J oline-2 seven-spin system in a 300 MHz 

E.COSY sp~ctrum of the cyclic decapeptide antamanide has been 

analyzed. Two chemida1 shifts and six coupling constants were 

determined in a firs J J tep from the c
0

H
1
-c

0
H

2 
cross peak. Thi 

remaining five chemid a 1 shifts and 15 coupl~ng constants, to- I 

gether .with two lineJ i d th parameters and the overall intensitt 
. I -

were obtained from a 2 ~ parameter fit in i4 iteration steps 

of the cross peaks between C
0

H
1 

and c
8

H
1

, c
8

H
2

, CYH
1 

and 

CYH2 • The Modula-2 ~ r i gram was running for 55h 43min (!) 

on a DEC µVAXII-GPX co puter with an ULTRIX-32w Operating 

system. The fit shoJ n for ihe overlapping cross peaks 

C
0

H
1
-c

8
H

1 
and C

0
H

1
-c j H

1 
is certainly as good as it can be 

expected and the couJ 1·ng constants obtained are accurate 

to about 0.lHz. The f , 11 story is presently in print in the 

Journal of MagnetiQ Resonance. 

Sincerely yours, 

u ~ ,(. iv\c[ ct: 
Zoit-ln L. Madi Richard R. Ernst 

I 
I 

'---' 
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UNIVERSITY or PENNSYLVANIA 
I I :/ 

School of Medicine 
Department of 
Biochemistry and Biophysics 
Philadelphia, PA 19104-6089 

Dr. Bernard L. Shapirq 
Edi tor - TAHU NMR News e • ter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Dr. Shapiro: 

February 26, 1988 

We would like 'to r
1

epc;>rt on a resonator based on the "cosine coil" 
design built for NMR sf udies on human heads and limbs. Basically, the coil 
consists of linear wir.e kgments distributed around a cylinder in a wai 
that there is a 11cosicl3 11 j distribution of current leading to a very large 
volume of B1 homogeneilty. (A detailed paper describing this coil design 
has just been accepted fbr publication: L • . Bolinger et al., J. Hagn. Res.) 

Our head coil has .lbel n built around a 32cm polypropylene cylinder ls 
the former (a standard distilled water carboy with its neck and bottom isawn 
off). The coil segmerits l are made from 1 mil thick adhesive backed copper 
strips (0.7ciil wide & 32cm long). On either end of the coil we have used 
·4cm wide copper strip::i als one pl-ate of the' tuning capacitor. We have I 
fabricated two end ri 4gsJ also made from polypropylene to slide over th~ 
formeer. Two more 4cm wlide copper strips have been glued to the end rings 
to form a high voltagJ variable capacitor. Tuning is achieved simply ~Y 
sliding the end rings ., ov!er the former. The self _.resonance frequency of 
this coil is over 100 MHz and with our capacitor we can tune it from 5~ l·lliz 
to 90 l-lliz. This t _uned dircuit is coupled to the T/R switch inductively. 

The unloaded Q of : t j is coil is over 250 while loaded Q (with a huml n 
head inside) drops to atiout 100. The 90 degree pulse width on a human! head 
at 78 MHz proton freq ~e1~cy i!:J a:bout 250 microsec with a 400W transmitt~r 
power. The Bl inhomogenJity over a human head seems to be less than 1oi. A 
simplified diagram or:1 tliis coil is given in the figure. 

The major j features of this coil design are: 

1. It is extremely eal y and relatively inexpensive to build. 
2. It has a very larg~ olume of Bl homogeneity. 
3. Contrary to other ·~eJigns such as a birdcage etc. , the whole coil can be 

treated electrically as a simple inductor and hence one can readily 
build multiple tun.~d circuits with this coil. 

Thanking you, 

Sincerely yours, 

P--< ~ l__ ~/,--~-. ; i:....~ ~----· 

Har Subramanian Lizann Bolinger 

I 
\___,,-
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POSTDOCTORAL POSITIONS AVAILABLE 

Opportllllities for Postdoctoral research in biomedical NMR. 
Instrumentation available includes 500 MHz, 360 MHz and 200 MHz Bruker 
spectrometers, and 40 cm bore, 2.0 T and 5.0 Tin vivo spectrometers. 
Applicant should be skilled in modern NMR techniques and instrumentation, 
or highly enthusiastic about learning these techniques. A keen interest in 
either metabolic studies in vivo (spectroscopy and imaging of brain, heart, 
liver, muscle), or high resolution spectroscopy of extracts is a plus, 
since research opportllllities exist in these areas. 

If interested please send Curriculum Vitae, biblography and 3 letters 
of reference to: Dr. Johns. Leigh, Professor, Biochemistry and 
Biophysics, University of Pennsylvania, D501 Richards Building, 
Philadelphia, PA 19104-6089. 
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A Poor Man's "E hernet" Link to the DEC VAX 
'I I 

from Nicolet 1280 Computers 
in the NT S~ries NMR Spectrometers 

C. Allen Bush 
Department of C\he ·stry, Illinois Institute of Technology, 

·. (phicago,, IL 60616 U.S.A. 
Bitnet addrJss: "GLYCOBUSH@ IITVAX" 

The inadequacies of the com!!>.uters attached to the olde~ NMR instruments such as the 
Nicolet 1280 supplied with the'I NT series ~pectrometers become readily apparent when one 
attempts some of the currentl~ a1ailab~e 2-dimensional experiments such as phas~~ ~9sy 
(DQF COSY). Although the electromcs can generate pulse sequences for acqms1t1011 of 
suitable data sets, the computJr lhcks adequate storage for processing of the large matrices 
needed to avoid cancellation clf Jntiphase cross peaks multiplets. Similarly the soft~ are 
provided with these older spedtrclmeters lacks many desirable features such as the ability 
to ;plot negative and positive cbn~our levels or to integrate cross peak intensities in ph~sed 
NOESY spectra. An unreason~ble effort would be required to modify the assembler co~ed 
soft_ware to incorporate these ife~tur~s and it would no~ be pos~ible to explore meth~ds 
of lmear algebra or MEM for extraction of the spectral mformabon from the FID. It has 
been suggested that these ne, rriethods could be very useful in improving the resolu~ion 
in the f1 dimension of 2-d NMRI by avoiding the severe apodization which accompates 
zero-filling necessary in the ti ,\dimension. 

The ohvious solution to t:re lshortcomings of an obsolete computer is to transfer the 
2-d NMR data from the instrument computer to a modern general purpose computer for 
data processing thus freeing t~e ~pectrometer to do what it .does best, namely to acqu.ire 
NMR data. As a byproduct :1of1this measure, one gains a simple and efficient meti od 
for back-up of data on the tape drive of the general purpose computer as well as faster 
processing of the 2-d data witho , t the purchase of an array processor for the propriet\ary 
instrument computer. Among 1\th~ several available·software packages for processing NMR 

· ·· I I 
data on general purpose computers, we have selected the FTNMR package of Dennis Hare. 
It is especially well sµited for ian:alysis of .the 2-d NMR data used in our research on lthe 
structure and conformation of car~ohydrates which exploits technology similar to that used 
in the biophysical chemistry clf I:>roteins and nucleic acids. A major obstacle to the juse 
of a general purpose computei fclr 2-d NMR data processing is the need for transmitting 
large data sets. Typically, th* rlw data in a 256 x 2k ~ 2 complex data set with ptlase 
encoding may involve as much ls 6 megabytes of data. Although it is expensive, [the 
ethemet interface offered on tJ\.e I ost recent instruments is suitable, but older compur rs 

i 
\ __ ./ 



355-49 

,,,---..,, generally lack this capability and their serial data transfer rates are slow. For older NMR 
computers with limited disk storage, high speed data transfer on a parallel data port is 
desirable. 

The Nicolet 1280 computer supplied with 1the NT series spectrometers has a parallel 
8-bit port intended for use with a Centronics printer which is capable of high speed data 
transfers. Support is supplied with the original software for data output on this port. In 
our laboratory we have connected the output from this port to a serializer intended for 
remote use of a Centronics printer. Ordinary twisted pair wires lead to the VAX computer 
site where the data are converted back to parallel form by a second converter. The two 
converters necessary were purchased from Black Box Corp. of Pittsburgh, Pa. for a total 
cost of about $600. The parallel output of the Black Box was connected to the VAX 
Unibus through a DR-11-W interface. The equivalent Q-bus interface is the DRV-11-B 
which would be suitable for a MicroVax installation. The VAX running VMS provides 
software support via QIO calls for DMA transfer of data in large blocks to reduce software 
overhead to negligible levels. Thus the data transfer rate is limited only by the speed 
of the Black Box serializer which we have chosen for this implementation. If the VAX 
were in the same room as the NMR spectrometer, one might be able to eliminate the 
Black Box and do the transfers directly over parallel ribbon cable. The data blocks are 
transferred from the Nicolet memory directly in native format and written to the VAX disk 
by a VAX FORTRAN program. A second formatting program is required to convert the 
native Nicolet character codes and floating point numbers in the data header into standard 
formats and to convert the NMR data from Nicolet format (20 or 40 bit integers) into 32 
bit floating point suitable for processing by the Dennis Hare software. 

In our hands the scheme described above is capable of transferring a typical 2-d data 
set from the CDC Hawk disks on the Nicolet to the VAX in about 10 to 15 minutes. 
Although a serializer superior to the Black Box would result in improved transfer times, 
the data transfer is much shorter than the time for acquisition of a typical 2-d data set ( 4 to 
24 hrs.). It will be recognized that since the Centronics port on the 1280 is for output only, 
handshaking is provided in this scheme only at the byte level. We had anticipated that it 
might be necessary to use the serial port on the 1280 to receive parity check information 
on entire data blocks to ensure integrity of the data and to request retransmission of any 
faulty data blocks. We have not implemented the block parity checking since data errors 
have not been a problem in more than a year of routine use of this system in our laboratory. 

I would like to acknowledge Tom Lew of Toronto for originally suggesting the use of 
the Centronics port for data output and for substantial help with the software. 
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HUNTINGTO~ MEDICAL RESEARCH INSTITUTES 

Professor B.L. Shapiro, 
TAMU NMR Newsletter, 
966 Elsinore Court, 
Palo Alto, CA 94303 

File transfers from ~Ucolet 1280 to IBM PC 

Dear Professor Shapiro, 

March 11th 1988 
(received 3/17/88) 

Readers of the TAMU NMR newsletter who have Nicolet 1280 computers may be 
interested in a progrRm we have:ldeveloped ;to transfer files to an IBM PC (or equivalent) 
microcomputer. There were seve~al reasons for the development of the program, the most 
important one being the need fpr fff-line , data analysis. We also wished to be able to 
transfer data to a more "friendly'j programming environment, one which is readily 
available to a large number of o+ ~sers. IQdeed, with the advent of portable computers 
(and personal computers at home), our spectroscopists may now also examine their spectra 

at home, if they so desire! ; I : 

We have primarily been using this program to download image files (".DAT") 
recorded on General Electric "CS[" ~pectrometer; however, it should be equally applicable 
to other types of data files (and p~ssibly oth~r Nicolet computers if they use the "SECS" fil!:l 

:I I 
transfer protocol). Use is made of the Nicolet utility program "FILTRN" to transmit data 
via serial RS-232 port at rates o(luplto 960~ baud. 19.2 kbaud should be possible over very 
short distances, although we haven't tried this. The receiving program on the PC converts 
the Nicolet 20-bit word into a 3 bheYsample format before storing it on disk; if the dynamic 
range of the data permits (virtually !always ,the case for image files from our system which 
has a 12-bit ADC) a separate ro~~ine can be used to pack this into a 2 byte integer format. 
This program also discards the file header plus some other garbage. Finally, a routine is 

,I ' 
available to graphically inspect the downloaded file in either format. 

Anybody who is interesJd in obtai~ing a copy of these programs (and the source 
code if desired, written in "Turb_b P

1

1ascal") should send a blank 5 1/4" floppy disk to me -at 

the address below, . :I , · 
yo.r s sincerely, . 

. J__ r;~ 
Pel J B. Barker 

Advanced Neurosurgery Laboratory 
Research CT, MRI Imaging and MR Spectroscopy Center 

10 Picb Street, Pasadena, CA 91105-3201 
I I -

L 

;;: 



A Siemens and Varian joint venture. You benefit from ••ow IAl'-o 'e body 
single-source _access to_systems combin_ing Siemens . •'-'•I••• e e e rr n fj -
exph~rth1se 1n cl1rncal MRR ImagIng with Varian's leadership I a 4 
In Ig -resolution NM . • • • 

Syi;~/6i~~;~sii~~:;;it~~i~~sources an,ma ,man,nn snectroscony 
of a large corporation and the innovative :I 1 :I ,,., ,. 
responsiveness of a dedicated company. You also t 300 MH f 
receive the combined expertise of site planners, system a 7 
engineers, technical support personnel, and application • 
scientists. 

For systems, service and support in imaging 
spectroscopy, call 415-659-2600 today. Or write to 1120 
Auburn Street, Fremont, California 94538. 

Spectroscopy Imaging Systems Corporation 
A Join t Ve1 1/ 11re rf Varian a11d Siemen~ 

( 415) 659-2600 



SIS-A system configurati
1
o~ to fit every need 

:1!r ;_ .. ~· .f.:r.~ · :,; ~. 

System Configurations Imaging spectroscopy is steadily increasing itsl· field of 
application in a variety of scientific studies. To I 
accommodate the diverse interests of SIS user

1

s, a wide 
range of system configurations allows you to nnat 

1

h your 
instrumentation precisely to your experimental 
requirements. 

• Single-channel or dual-channel RF 

• Broadband to 200 MHz or 300 MHz 

• Standard or compact host computer 

• 300/180, 200/330, 200/400, or 85/310 magnet 
systems If your experimental needs require configurations 

beyond the illustrated combinations, our techn1ical staff 
will help establish the appropriate equipment 
configuration. 

Center Magnet Clear 
Magnet Field Bore Bore 

300/180 7.05T 183 mm 125 mm 

200/330 4.7T 330 mm 254 mm 

200/400 4.7T 400mm 324mm 

85/310 2.0T 310mm 225mm 

OSV = Diameter Spherical Volume 
HHLW = Half-Height Line Width 
PPM= Parts Per Million 

Spectroscopy Imaging Systems 
1120 Auburn Road 
Fremont, California 94538 
(415) 659-2600 

Mailmuln 
Gra'die~t 

I I 
I I 

4.0G/cm 

I I 

I l 
1.8G/c1 I , 

I i 

3.0G/crj, 

i 

• Range of computer peripherals and enhancements 

• Additional data station(s) with Ethernet 

Plotted 
Homogeneity 

80mm DSV 
±6ppm 

140mmDSV 
±5ppm 

140mm DSV 
±4ppm 

100mmDSV 
±5ppm 

HHLW 
Resolution 

35mm DSV 
0.1 ppm 

70mmDSV 
0.1 ppm 

80mm DSV 
0.1 ppm 

70mm DSV 
0.1 ppm 

5Gauss 5Gauss 
On-Axis On-Radius 

5.60m 4.45m 

6.95m 5.60m 

8.50m 6.75m 

4.50m 3.63m 

2001400, 2001330, and 3001180 magnets for the NMR Imaging 
Spectrometer System. 
(Photos courtesy Oxford Instruments.) 

Note: Equipment described is intended for investigational purposes, 
and is not approved by the FDA for clinical use. 

( ' 
'---.../ 



P.3 Carleton University 
rt5 Ottawa, Canada K1S 5B6 

Dr. B.L. Shapiro 
966 Elsinore Court 
Palo Alto CA 
94303 U.S.A. 

March 10, 1988. 
(received 3/16/88) 

Title: "Solid Phase 13c NMR of Dibenzo-12-Crown-4 11 
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Recently we have become interested in the applications of 13c CPMAS to stereochemical 
problems in crown ether chemistry. As an example of spectral obtained I enclose that for 
DB-12-C-4. In solution at room temperature one observes the expected 4 resonances. The solid 
phase spectrum is much more interesting, with a doubling of resonances due to a stereochemically 
rigid macrocyclic conformation in the crystal. We have found that the crystal possesses a true 
molecular centre of sy11111etry, so that indeed 8 resonances are expected. 

The observed chemical shift difference of 7.3 ppm at the ortho-aromatic carbons is worthy of 
note. The x-ray structure shows a torsional angle of 24.640 fortne C3-C2-0-C7 network, while the 
value for the C6-Cl-O-C8 network is 61.640. We attribute the more shielded resonance to CJ, where 
the steric y-effect is presumably more pronounced than for C6. 

At present we are in the process of calculating (INDO MO) the angular dependence of 13c 
shifts for O-C-C-0 and C-0-C-C torsional networks. Such data have only been calculated previously 
for the C-C-C-C case in butane. 

u 

I 

'~s .. 

+.t , .• 

I I 
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Sincerely/? _ 

~wl~ 
G.W. Buchanan, Professor of Chemistry. 

Department of Chemistry □ Steacle Building □ (613) 564-2760 
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Dr. Bernard L. Shapiro 
T AMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

Dear Barry, 

DEPARTMENT OF CHEMISTRY AND BIOCI IEMISTIIY 
~(~5 IIILC:AHD A~ l~NliE 

LOS ANGELES, C:ALIFOIINIA fHMl24-l !m!J 

March 11, 1988 I 
(received 3/14/88) 

USES OF NMR SAMPLE CHA IGERS IN AN ACADEMIC ENVIRONMENT 
. , I 
Since postdoctoral and graduate student labor is cheap, the purchase of 

equipment for automatic sampl~t changing for NMR spectrometers in academic labs 
is often regarded as frivolous _by I granting agencies, administrators, and even end 
users who are accustomed to'! qmning all spectra manually. From a · purely 
economic point of view, it should be pointed out that NMR spectrometer capital 
costs and operating costs ard dnything but cheap and thus any method of 
increasing the productivity ofl the spectrometer in an environment where the 
demand for spectrometer time is! heavy should be considered. Sample changers 
don't eat, sleep, or even answer the telephone. From a more academic point of 
view, high throughput with mirtiltial intervention by busy human beings will allow 
some experiments to be carribd I out that would not otherwise be considered 
possible due to lack of time. -I 

Our departmental NMR facility has made use of automatic sample changers 
in a variety of ways for almos1t ihree years now. The following spectrometers in 
our laboratory are fitted with :1sartlple changers: I) 500 MHz (Bruker AM500) with 
7 different probes and a largd Jlariety of accessories to maximize flexibility, 2) 
360 MHz (Bruker AM360) with :1 2 probes and a smaller variety of accessories, and 
3) 200 MHz (IBM Instruments/Bruker AF200) with 2 probes and no other 
accessories. Additionally, a Brhkbr data station running the same software is 
linked via optical fiber to the~e I spectrometers. The availability of some type of 
off-line processing is essential to the operation of this facility using sample 
changers. I 

There are three different , modes in which the sample changers are used_ The 
first is operation by the NMR 1Jboratory staff to run service samples submitted 
by the users. The proton probe is l used for maximum sensitivity two mornings per 
week and the 5mm broadband ,probe is used for one overnight run where both 1 H 
and 13c spectra are obtainedl Jometimes with extended signal averaging. This 
mode is used most heavily for the 500 MHz spectrometer where the user must 
have adequate training to erisu~e that the hardware is set up properly for 
observation of the chosen nuclbuJ. Advantages of this mode are 1) users with no 
training at all can obtain higlil field spectra every few days and 2) the operator 
runs the spectrometer in exadtl Yi the same mode on _a regular basis including 
standard samples. This latter :adr antage provides a form of quality control that 
may be overlooked in academi_ c ~aboratories where most sampl_es are run by the 
users. I I 

The second mode is operatir with the sample changer by a particular user 

\.___, 



in a time slot scheduled in advance. This mode allows for a great deal of 
flexibility in obtaining routine spectra provided the user is trained in setting up 
the hardware properly to observe the desired nucleus. In a regularly scheduled 
time slot every week, one student sets up and runs up to forty 11 B samples in 
about three hours including 1 H decoupled and coupled spectra on each sample. 
Another group runs several 15N samples including extended signal averaging in 
one overnight run per week. There have been other examples of use of the 
sample changer for a large number of spectra on other "X-nuclei" that would not 
have been done manually for lack of operator time. NMR staff personnel rapidly 
set up the sample changer for a novice user who then ran the samples. A few 
groups have such a heavy need for 1 H spectra that they designate an operator 
within their group to gather up the samples and run them using the sample 
changer in a regularly scheduled time. 

The third mode is first-come first-served on the 200 MHz spectrometer using 
a 5mm probe that is switched under computer control between 1 H and l 3c 
observation. The hardware is kept constant on this spectrometer to assure easy 
operation and fast turn-around times for novice users. This mode is in operation 
a few hours per day Monday through Friday. Other times the spectrometer is 
available for experienced users, but the hardware must be returned to the state 
required for novice users. 

The 360 MHz spectrometer is just now being installed. Its sample changer has 
a bar code reader for labels made for each sample. A 5mm probe that can be 
switched between 1H, 13c, and 3lp under computer control will probably be used 
the most with the sample changer. 

The actual use of the sample changers in our laboratory has evolved in the 
past as the users needs and equipment availablity have changed. It is clear that 
the availablity of the automatic sample changers has been extremely important to 
those experiments that are amenable to automation and has aided those that are 
not by minimizing the amount of spectometer time devoted to routine work. 

Sincerely, 

<a::.~~ 
Director, Instrumentation 
Facility 

355-55 
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UNIVERSI,.. DES iTCES ET TECHNIQUES DU LANGUEDDC 

GROUPE DE DYNAMIQUE DES PHASES CONDENSEES 

Ubo~t•l Aaa,11 ou C.N.R.S. •• 233 

Montpellier, le March 4, 1988 
(received 3/15/88) 

"NMR 
13c signal enhanc ment by cross polarization in graphitic 

powders ~i ~persed in a polymer matrix" 

.I I 
.BERNIER and R.DELT0UR 

Dear Pr. Shapiro, 

The 13c resonance observation in graphitic powder at room and lower 

temperature is hindered by lthb weak natural abundance of these nuclei (1.1%) 

the wide line powder spect1uml ( 4-5 gauss) and the rather long spin lattice 

relaxation time (T
1

(T) bet een 2 and 90 minute$). As a consequence various 

methods have been used to Jnvkstigate these nuclei, including electrons-

nuclei spin polarization t Janbfer by 0verhauser effect(l), fast passage tech

niques(2), high resolutionpu~se methods( 3 ) and the use .of laniellae oriented L 
graphite samples( 4 )_ 

The techniques used fo the powder samples are very much time consu-
. (3) 

ming ranging from hours up to weeks of data accumulation • 

In order to reduce the observation time, we have dispersed high con-
I 

ductivity carbon black pow er particles (Ketjenblack EC) in a polyethylene 

polymer matrix. 

The carbon particles, with :a high surface-volume ratio (1200 m2/gr) have an 

onion skin structure consi tihg of fine pellicular graphite lamellae forming 
· I I (5 > connected hollow partly spnerical bundles • 

By cross polarizati j n bf the 13c nuclei with the protons of the poly-1 

ethylene at the surface of ' thk carbon black particles and using magic angle 

spinning, we have obtained anl appreciable increase in sensitivity. This is 

illustrated in fig. 1; sho ' ing the 13c carbon black signal at room tempera

ture after 14 hours data s Jgn~l accumulation (- 10.000 signal sweeps) using 
I I · . 

a Bruker CXP Fourier Trans or pulse spectrometer at 50.3 MHz. 

Place Eug•n• Batelllon 34060 MONTPEL IEr CEDEX - TIii.: (67) 41,30.19 - T61ex: USTMONT 490944F 
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The line shift of 160 ppm (from TMS) for the graphitic 13c is some

what sme;ller than the value (180 ppm) reported for bulk graphite by Suganuma 

et al. (5 ) and in the measurements on oriented graphite lamellae of Kume( 4
)i 

A tentative explanation which will need more experimental support 

would be to suggest a redistribution of the electronic wave functions near 

the surface increasing locally n(EF) and inducing a Knight shift displacement 

of about. 40 ppm as is the case with intercalated graphite(?). The possibili

ty of the observatidn of two carbon sites at the surface as may be apparent in 

the doublet structure is not excluded. 

References 
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Prof. B.L. SHAPIOO 
TAHU NMR Newsletter 
966 Elsinore Court 
PAW ALTO CA 94303 

Title : PHAN'l01 FOR UX:ALIZID SP~PY 

Dear Barry, 

'1'1le CR-IBM is actively involved in research on .llllSCUlar diseases 
in animals and humans w/,ing a Bruker Biospec NMR system equipped with a 
4. 7T - 30 cm hori?.ontal lnagnet. Optimizing pulsing conditions with a 
surface coil and shinmi~ [;the magnet can be rather lengthy procedures. 
They cannot be convenientl¥ performed when the patient - often affected 
with a form of rrusculat dystrophy - is already uncomfortably installed 
with a linb in the mag~t. We have found it very practical to conduct 
110st of the adjustments lplrior to real clinical examination using a pork 
roast as a phantan. Usually, a 2-pound roast is adeqllclte, especially if 
you have asked your butcher to shape the roast so that it approximates 
the · section of a humanj linb. For P-31 spectroscopy, pulsing conditions 
are calibrated on the Pi l peak which daninates the phosphorus spectrum 
recorded on the roast :!(Figure 1). The peak of water protons and its 
separation fran the lipid j resonance are used to adjust the field 
homogeneity. Fine adjustltien~ are subsequently corrpleted in a few minutes 
on the patient or animal! li.nbs. Results are pretty satisfactory as shC7#11 
on the attached s~ {Figure 2) which was obtained in 2 min. on the 
leg nllSCle of a so-~Jpig, using a home-built 3 cm-diameter surface 

. coil (collaborative work r Dr G. MCIIIN and Dr ~¥ 
Patrick Cozzone Sylyiane Confort-Gouny 

Figure Figure 2 

I I I I I I I I I I I I 
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Whether you're involved in 
NMR, IR or other spectro
scopic techniques, 
SpecStation computers and 
networks from New Methods 

.~esearch offer advanced solutions to your 
data processing. The high resolution color 
graphics of SpecStation, combined with our 
own LAB ONE™ family of sophisticated soft-

\

ware, gives you the most powerful 
laboratory data systems available. 

Ill The most advanced NMR data pro
cessing available today. All LAB ONE 

programs-NMR1, NMR2, MEM/LPM, and 
now IMAGE-can be run with the optimized 
SpecStation user interface. 

1111 Simultaneous processing of data 
from all brands of NMR instrumenta

tion and several FT-IR instrument types. 
All data is placed in the completely open 
LAB ONE format. 
.- Compatibility. Choose configurations 
_. from both inexpensive desktop 

•graphics workstations and advanced 
~graphics supercomputers like the 
SpecStation S/3000 (up to 40 times the 
.Power of VAX 11/780). 

-

LAB ONE and SpecStation are trademarks of New 
Methods Research, Inc. VAX is a trademark of Digital 
Equipment Corporation . 

--- - - ---

Ill COMPLETE laboratory computer net
working with high-speed multi-window 

graphics at all SpecStation nodes. Users 
can process both locally and remotely so 
they can effectively share resources-even 
across different brands of computers. 
11111 Expandibility. From a single inexpen
- sive NMR data station to an integrated 
laboratory computer network, SpecStation 
networks can be configured for large or 
small R&D budgets. So as you grow your 
system can grow with you. 

For a free color product brochure call 
New Methods Research today. 

nlfflRi 
New Methods Research, Inc. 

719 East Genesee Street 
Syracuse, New York 13210 
(315) 424-0329 FAX: (315) 424-0356 

LABORATORY DATA STATIONS & NETWORKS 



NMRi's 
Commitment to Excellence 

New Methods Research, Inc. is committed to l 
comprehensive program of customer support 
and quality assurance services. Several staff 
members have the specific function of 
responding to the needs of our current and 
prospective customers. Customer satisfactior 
is closely monitored and several channels of 
communication are available, including regu
larly scheduled Users' Workshops (locations in 
Europe, Japan, and several U.S. cities), toll- I 
free phone service, and other software support 
mechanisms. The NMRi customer support 
staff provides an interface with programmer
scientists who can respond to your needs. 

Continued growth, an expert team of 
programmers, and professional customer 
support staff are ingredients for development 
of the most advanced data analysis software 
available anywhere. We invite you to call and 
have us help you design a data processing a d 
network environment for your laboratory. 

I 
■ Customer support scientists and staff I 

■ ;~:~~~hensive manuals, status reports, regular softfare 

■ Users' Conferences at NMRi and at local sites ! 

■ Software report forms to request new features, chang~s, 
or report bugs 1 

■ Toll-free phone service I 
■ FAX (315-424-0356) and wide-area network access for rapid 

communications I 

rrn m lffi" 
New Methods Research, Inc. 
719 East Genesee Street 
Syracuse, New York 13210 
(315) 424-0329 FAX: (315) 424-0356 

LAB □nEe INTELLIGENT SOFTWARE FOR THE LABbRATORY 
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Dr. Barry Shapiro 
Editor/Publisher 
T AMU NMR Newsletter 
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Food and Drug Administration 
Bethesda, MD 20205 

March 9, 1988 
(received 3/10/88) 

Frankenstein-ian NMR: An Old World Solution to a New World Problem 

Dear Barry; 

Finding myself in danger of the pink slip after a stormy return to the T AMU fold, I can only 
ask for forgiveness and wish you a warm spring season in your new surroundings, and may 
the single traffic light between you and Pebble Beach be always GREEN. 

On a more technical note, I would like to describe our recent solution to what must be 
becoming a more common problem: Old consoles die, but superconducting magnets live onll 
Our old Bruker WM-300 spectrometer, originally purchased in 1980, had reached near 
expiration in the New World of NMR. It suffered from a small disk drive, no pulse 
programmer nor decoupler phase shifts to permit sophisticated pulse sequences of lD, let 
alone 2D. After many years of fruitful service, we felt drastic measures were in order. 

We shopped for a new 300 MHz console among the vendors, and we ended up with a GN-300 
system. Our reasons were several and clearly of an individual nature, but I only want to 
describe how one weds Bruker and GE into a single functional spectrometer. 

We retained the magnet, magnet power supply, room temperature shims, variable temperature 
unit, and probes from the Bruker system. Since both systems operate in a 50 ohm 
environment, probe interfacing and compatibility was not a problem; however, the major 
obstacle was to match the lock circuitry of the GN-300 console to the field control system of 
the Bruker power supply/shim system and to interface the shim gradient controls to the 
Bruker power supply. The shim gradient interface was accomplished with minimal patch
work via a box adapting voltage levels and connector types. The lock system proved 
somewhat more difficult! 

The response of the GE lock system is much faster than the old Bruker WM-era. This 
resulted in dramatic oscillations of the lock/field control system-on even the strongest lock 
signals. Not only was this bad for resolution; it is impossible to shjm! The problem was 
rectified by addition of capacitance to the integrator circuit in the GE lock system (Sorry to 
reduce performance of a nice circuit, guys!) to match the time response of the field control 
circuitry of the Bruker power supply. This led to a very happy and operationally transparent 
system. 

The final shot in the magnet has been the addition of new probes from yryomagnet Systems, 
Inc. We purchased 5 mm probes for normal broadband operation and a H probe equipped 
~ith a broadband

1
~ecoupling coil for indirect detection, etc. The performance of the system 

( H S/N 137:1 and C ASTM S/N 85:1, both measured in standard thin-wall tubes) is basically 
the same as a new instrument of a single maker. The peffo1.Iance of the broadband 
decoupler coil in the 1H probe is especially exciting for · H{ C} applications to 
polysaccharides (c.f. Carb. Res., 166, 47-58(1987) and Tsui, et al. Carb. Res., in press). 
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The broadband decoupler is o; Jy own making. Performance of this unit is not,available 
i1;1st yet Hardwa~e det~il~ of tpe ll~ck circ1;1it modifications are available for an_yone wh6 · 
fm:ds themselves m a similar situation. This summer we should be able to provide your I 
readers with some performancb r~views of the JEOL GSX-500, since we are expecting ' 
replacement of our JEOL OX~ with a GSX-500 within a month or so. 

16~ 
R. Andrew Byrd 
Biophysics Laboratory, FDA 
8800 Rockville Pike 
Bethesda, MD 20892 

P.S. Also, I have an opening for a Postdoctoral position available Fall 1988. The applicant 
would be involved in -solid-sta~e s~udies of model and biological membranes. . I · 

POS'l!-DOC. ICAR!RS'.rLY 2JOJGB'!f: 
Time's a-wasting. Come Jnd-' work on structural investigations by high
field-induced-molecular dri!eritation. Ability to. synthesize some 
deuterated compounds heli;:>fu!l. Big pay, stimulating colleagues, . lots of 
620 Mhz spectrometer tiIIJ. I Telephone or wire A. Bothner-By, Carnegie · 
Mellon University, Pittsb_

1
u:clgh, PA, 15213., telephone 412-268-3125. 

. - I 

Spectroscopy ILging Systems Corporation 
\.I ,·,· . . {C' enture ,~ ·anan a1u :i1c111c11/i . \ Joint 

Spectroscopy Imaging Systems, ·the ofot Venture of Varian and Siemens has the following 
positions available. . l . 
1. Two Software Engineers. Th first posit.ion is for development and maintenance 

of image processing and u~er+nterface software. The second position is for 
developme·nt and maintenahce of real-time instrumentation control software. 

Sales Support Specialist. J esbonsible for providing direct product technical 
support to the field sales o~ganization and prospective customers. 

2. 

3. R.F, Design Engineer. o J igJ of low level signal gener~tion and modulation, low 
noise preamplifiers, broad6atid receivers, high power switching and generation: 

. · . · · I I 
Interested . readers should call Pc:tc~ Llewellyn ( 415) 650;.2600 or send a resume to the 
company at 1120 Auburn Street.I F j emont, CA 94538. · 

I 
FOR SALE: Varian ~390 90: ~ NMR with spin decoupier and variable tem-

perature controller, air pump, and manuals. Ten years old1 slightly used. 

. I . . . 
contact Dr. James Sims, Plant Pathology Department, University of Californl!a 

I I 
at Riverside, 92521. Phone, >1r787-4127'. 



University of Alberta 
Edmonton 

Canada T6G 2H7 

Dr. Bernard Shapiro 
966 Elsinore court 
Palo Alto, CA 94303 
U.S.A. 

Department of Biochemistry 

474 Medical Sciences Building, Telephone (403) 432-3006 

March 17, . 1988 
(received 3/21/88) 

BACKGROUND RESONANCE IN 5 MM 
1
H PROBE 

Dear Dr. Shapiro, 

Thank you for your pink reminder. We would like to report on solfe 
interesting background resonance resul;s that we have obtained with our H 
probe. The probe, which is a 5mm H photo-CIDNP, will be used on our 
Nicolet 300 WB spectrometer. When we were building it, two critical 
questions arose: (a) what epoxy could we use for securing the coil to the 
insert; and (b) what materials should be used for the internal and optical 
supports that would produce the minimum background? This prompted us to 
investigate a selection of compounds. Difference spectra of the compounds, 
substracting the spectrum of the empty probe, show the varying background 
resonances that were obtained. The conditions were sw = +/- 50,000 Hz, 32 
transients, 5 µsec pulse width, and line broadening 25 Hz. 

We have since designed a self supporting coil which totally eliminates 
the use of epoxy. 

Please credit this to Brian Sykes' subscription. 

Yours sincerely, 

G.tN\'1 ~~ ~. 
Gerry McQuaid 

FIVE MINUTE EPOX\I 

p 1 fNl\l.ls .... 1fl6pt,f/t; 1ts1jt; MI 1 71 I 

I I I I I I I I I I I I I I I I I I., I I I I I I 
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UNIVERSITAT TOBI NGEN 
PHYSIKALISCHES INSTITUT 

Prof. Dr. 0. Lutz 

Morgenstelle 

0 -7400 TOBINGEN 1, den 
22.02.1988 

Telefon (0 70 71) 29 67 14 

(received 2/27/88) 

Prof. Dr. Bernhard L. Shapiro 
Editor/Publisher 
TA.MU NMR Newsletter 
966 Elsinore Court 
Palo Alto , California 94303 
U.S.A. 

Heteronuclear Imaging: 23Na, 

Dear Barry, 

27 1, !llV 

in the last time we try to tran form our experience in the field of the . usual he

teronuclear spectroscopy to t bmbgraphic and spectroscopic investigations on a 

whole body Siemens MagnetoJ , orking at 1.5 Tesla. In fig. 1 a spectrum of the 

nucleus !11V is presented whJchl has been obtained with the standard 23Na head 

coil of the imager. Some furt~en results on imaging with hetero-nuclei are give~ in 
I I 

the pap~r: 23Na, 27 Al, and !11V Multinuclear NMR - Imaging an_d NMR - Spectro t 

scopy with a 1.5 T Imager: J[ Braun, 0. Lutz, W.I. Jung, C.S. K1schkel, R. Oeschey, 

M. Pfeffer, Z. Naturforsch. 42a, 1037 (1987). 

Another well known spectrosL plic technique, the selective non excitation of special 
I - - - I 

spectral lines has also been f rjnsformed to the requirements of whole body imal 

gers. With the five pulse SENE] - sequence images of the water or the fat dis

tribution can be obtained wii h high signal-to-noise ratio and independently of the 

homogeneity of the RF - fiel~. A paper appeared recently in Z. Naturforsch. 42 a, 

1391 (1987): Selective Non - Excitation of Water or Fat Protons in Magnetic Re-
l 

sonance Imaging by M. Braun W.I. Jung, 0 . Lutz, R. Oeschey. 

Applications are running in coo! eration with the colleagues of the Radiologisch 

Uni versi Uitskllnik Tu bingen. 

Sincerely 

(Otto Lutz) 
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Real a,art 

I 

I 

-•• -
... 

Fig. 1: 111V spectrum of a 0.14 molal alkallne aqueous solution of Na V03, using the 

_r-'\ 13Na head coll of the 1.6 T lmager. The signal arise from the V043- (large peak) 

and the V1014- species: their chemical shltt difference amounts to 23,8 ppm. 32 

acq ulsl tlons. 

UNIVIIUITS D'AJX - MAISBW-8 - flACULT8 DI MIIDIICINI 

CBNT.llB DB RSSONANCB MAGNSTIQYB BIOLOGIQYB BT MSDICALB 

UnJtd de R.cchcrchc 1186 Auocide au Centre National de la l.echcrchc Sdcntif'aquc 

Profc:uaur Patrick J. COZZONB 
POSITI<Jf AVAILABLE 

ClM!M 1a a newly established Mm research and clinical 
facility located in Marseille. Its equipnent includes a Bruker Bi06P8C 
300/47 with spectroscopo/ and imaging capabilities and 2 nultiru::lear high 
resolution spectraneters (AM 400 and NT 200), both with wide bores. ClltBH 
research staff mentiers have alao access to the nearby clinical whole body 
Y4R imaging facility (0~5 T - 1.s T). '1'he center is located on the 
largest medical C0111)lex in kope "1ic:h CQ'!Prise& a Faculty of Medicine, 
two adult's hospitals, a children's hospital and a rud)er of clinics. 
Besides its N4R spectraneters the Center is fully equipped for 
biochemical and ~logical research. CJl4BM is actively involved in 
reseaa:h on IIU&ClG netabolism and diseases (heart and skeletal 1111&Clel, 
liver metabolism and cancer cell proliferation. A particular effllhaais is 
given to transfers of research reeulta fraa the laboratory to the 
clinical settings. 

CIMlt ""°'-lld walccme poetdoctoral fellowa or ·colleagues en 
sabbatical. Financial asaiatance can be arranged. Please contact P, 
<=mm£ at 33 (COuntry code) 91 79 9110 extension 1506. 

CllMDM. CNRS- l'aculN Ja M6ilod111 • 17, Bou..,_,. J .. Moulla • 13005 Manlille • T ... 91799110 
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[DOW CORNING 

February 23, 1988 
(received 3/17/88) 

Professor Bernard L. Shapi~o 
966 Elsinore Court 
Palo Alto, CA 94303 

SUBJECT: 2-D APPLICATION OF INAPT 

Dear Professor Shapiro: 

Greetings from Dow Corning. 

Assignment of the structurr tn Figure 1 was straig~tforward from a C-C 
1 

autocorrelated double quanltum cop.erence experiment except for the I 
sterochemistry about the ene l It was much too crowded for NOE to be usefu] 

I I 
so we had to resort to ana1lysis of the long range C-H coupling constants 
from the vinyl proton to cbrbons across the double bond. 

Bax's INAPT experiment2 is i l eal for transferring polarization from a . sing]e 
resolved proton to carbons 2 l 3 or 4 bonds distant. When t2n A, delay is I 
incemented, Figure 2, a selet.tive long range heteronucle~r J resolved 
experiment is created, Fig~r~ 3. The long range H-C coupling constants now 
available are very usefu¼ ~of sterochemical assignments. This modificatiori 
is similar to Nagayama' s 1except that here all the proton pulses are soft. \...,✓ 
This is necessary on Nicol~t JNT series spectrometers that only allow rapid 
switching of the decoupler! pi wer between two levels. 

Figure 1 shows the aliphatic correlations and coupling constants obtained 
from the 2-D INAPT experimen with the vinyl proton selected. The large 

I lOHz coupling to the methylene carbon at 36.9 ppm must be the three bond 
I 

co. upling constant trans to tre vinyl proton and thus the stereochemistry o:li 
the ene is established. I· 
This experiment should be applicable to the solution of many such 
stereochemical questions. 

Best Regards, 

Norman Rabjohn, Professor · 
Michael S. Tempest, Assist:an Professor 
Department of Chemistry I 
University of Missouri-Col um ia 

Richard B. Taylor 
Project Chemist 
Analytical Research 
Dow Corning Corporation 

DOW CORNING CORPORATION, Ml ( AND, MICHIGAN 48686-0995 TELEPHONE 517 496-4000 
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FIGURE 1 

A c23H46 OLEFIN 

40 

FIGURE 3 

.ALIPHATIC REGION OF THE 2D-INAPT SPECTRUM 

90: 18cf. 9ct;y 180~ 

1H □ t,,2 I I t,,2 □ 4 ,2 □ ~ /2 DECOUPLE 

18~ '[ T 
ACQUIRE 

1Jc ~ ~AAA/\/\/\""oaA• \[Vl}VQ\Tv7.ro • = 

tl tz 
Prep I Evolution Period Detection Period 

FIGURE 2: Basic pulse sequence of 2-D INAPT. All proton pulses are soft and 
applied to a single proton resonance. This affords a selective 
long range heteronuclear 2DJ resolved spectrum, Figure 3. 

1 

2 

3 

Turner, D.L. Mol. Phys. 1981, 44, 1051-1058; Turner, D.L. J •. Magn. Reson. 
~ 49, 175-178; Turner, D.L. J. Magn. Reson. ®, 53, 259-271. 

Bax, A. J. Magn. Res. ~. 11., 314-318; Bax, A.; Ferretti, J.A.; Nashed, 
N.; Jerina, D.M. J. Org. Chem. lW, 50, 3029-3034; Taylor, R.B.; Corley, 
D.G.; Tempesta, M.S • .:!· Nat. Prod. ~J 49, 670-673. 

Jippo, T.; Kamo, O.; Nagayama, K. J. Magn. Reson. 1~ 66, 344-348. 



DEPARTMENT OF HEALTH&; HUJAN SERVICES 

Dr.· B.L. Shapiro 
Editor/Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

I 

arch 8, 1988 
(received 3/14/88) 

Title: Minimization of Baseline Artifacts in Phased 2D NMR 

Dear Barry: 

l>ublic Health Service 

I ·, 
lllational Institutes of Health , 

lllational Institute of I ·"'--~> 
l:nvironmental Health Sciences 
J>.o. Box 12233 I 
Hesearch Triangle Park, N.C. 277~ 

As ~nyone who has had experience with phased, absorption mode 2D-NMR probably 
knows, baseline curvature in the f2-dimension can play havoc with the presen
tation and interpretation of the data set. As described in detail by David 
Hoult et al. (JMR 51, 110, 1983), a major source of the curvature comes from the 
transientresponseof the audi.o Jrfilters to the incoming signal. By adjusting I 
the time after the observe pulse one begins to sample the FID, one can minimize 
this distortion substantially. For some 2D experiments, however, this not I 
enough. I _ _ .-
The problem is that, to a first aproximation, each point in the f2-domain is l 
modulated by a term proportional J to IiMi cos21T6it1, where &i is the chemical 
shift of the i-th spin (In phased 2D, a separate data set modulated by sin2,r6i 
terms is also generated). After transformation from t1-+ f1, this modulation I 
now appears, when viewed in the f1-dimension, as an image of the entire spectra 
on each f2-file. Aside from the fact that these image spectra may show u~ as I 
ugly ridges parallel to the f2-a~is in a 2D contour plot, they can also obscure 
the i~terpretation when spectr·a wl ith true crosspeaks and falsie image peaks 
superimpose. 

To illustrate our point, we sho~ in Figure lA, spectra from the initial files of 
2D NOESY experiments on 0.05M Griamicidin Sin DMSO-d5 using a mixing time for I 
cross-relaxation of 0.1 sec. Th

1

e problem created by-the curv,ed baselines can be 
seen in lB, which show f1-slices taken through the Leu CaH peak at 4.55 ppm. I 
Although the major cross peak wilth the PheNH at 9.12 ppm is readily observed in 
all three spectra, the presenc:e of smaller cross peaks signif,Ying weaker or lohg 
range d1polar cross relaxati.on wlith the LeuNH. (8.36 ppm); CaH2 (1.35 ppm) an~ 
C&H3 (0.82 ppm) groups is quite ambiguous in the top and bottem spectra of lB. I 
The source of the ambiquity ctin be seen in lC, which shows slices taken at 4.60 
ppm, two files to the left, whe~e there are no lines in the f2-domain (except 
for a little bit of the low field wing of the LeuCaH resonance). 

The spectrum with the flat baseline was generated by inserting a delay and a 
180° refocusing pulse between tHe observe_ pulse and the receiver 1 on 1 flag, so 
that the FID reaches a maximum ~ometime after the receiver and the A/D converter 
have been turned on. Data poinbs sampled before the maximum were discarded by 
left shifting prior to apodization and Fourier transformation. 



A Few Useful Compounds 
from ........... ·-·••1111• IIAll9 . .,.., . .,.,,,. •. 

A ~atheson·, USA Company 

COMPOUND~ QUANT.t 
PRICE* 

COMPOUND8 QUANT.t 
PRICE* CAT.NO. U.S.$ CAT.NO. U.S.$ 

84-70001 Deuterium-depleted Water 25g 25. 83-84003 Toluene-a-13c 0.5g 210. 
( <0.5 ppm D) 4x25g 90. lg 360. 

10x25g 200. 
1kg 500. 83-84002 1,2-Dirnethyi-13C2-benzene 0.25g 160. 

(a-Xylene) 0.5g 275. 
82-70001 Deuterium Oxide 100g 45. lg 475. 

(99.9 atom% D) 5x100g 215. 
10 X 100g 425. 83-84019 1,3-Dimethyl-13C2-benzene 0.25g 160. 

1kg 400. (m-Xylene) 0.5g 275. 
lg 475. 

82-79041 Deuterium (gas
0 

25L 50.* 
(99.8 atom% D SOL 75.* 83-84009 1,4-Dimethyl-13C2-benzene 0.25g 160. 

lO0L 140.* (p-Xylene) 0.5g 275. 
500L 650.* lg 475. 

83-00005 Methanol-13C lg 105. 83-42001 Octanoic Acid-1-13C lg 105. 
5g 400. 5g 375. 

10g 775. 

Iodomethane-13c 83-42015 Decanoic Acid-1-13c lg 100. 83-00508 lg 35. (n-Capric Acid) 5g 375. 5g 165. 
10g 310. 

83-42004 Dodecanoic Acid-1-13c lg 95. 25g 725. 
(Laurie Acid) 5g 350. 

83-70005 Potassium Cyanide-13c lg 100. 83-02030 Hexadecanoic Acid-1-13c lg 90. 5g 415. 
(Palmitic Acid) 5g 350. 10g 775. 

83-70006 Sodium Bicarbsnate-13c lg 50. 83-42011 Octadecanoic Acid-1-13c lg 105. 
(>98 atom% C) 5g 200. (Stearic Acid) 5g 375. 

10g 300. 
Hexanedioic Acid-1,6-13C2 0.5g 25g 750. 83-02030 245. 
(Adipic Acid) lg 410. 

83-02014 Sodium Formate-13c lg 120. 
L-Alanine-3-13c 5g 500. 83-12205 0.5g 200. 

10g 900. lg 355. 

83-02015 Sodium Acetate-1-13c lg 40. 83-12301 L-Aspartic-3-13c Acid 0.05g 200. 
5g 175. 0.lg 375. 

10g 340. 0.25g 750. 
25g 800. 

L-Aspartic Acid-4-13C 83-12302 0.lg 150. 
83-02018 Sodium Acetate-2-13c lg 85. 0.25g 300. 

5g 375. 0.5g 475. 
10g 725. 

L-4-Hydroxyphenylalanine-3-13C 0.lg 83-12308 400. 
83-02020 Sodium Acetate-1,2-13C2 lg 175. (Tyrosine) 0.25g 900. 

5g 825. 
L-Phenylalanine-3-13c 83-12202 0.lg 175. 

0.25g 285. 
~All 

13
C-labelled compounds are a minimum 99 atom % 13c unless otherwise stated. 

Please request prices for quantities that you do not see listed. 
:j:Prices are FOB Miamisburg, Ohio for delivery in North America; please request prices for delivery to the other continents. 
*Cylinder charge, please request prices. 

3858 Benner Road• Miamisburg, Ohio 45342 U.S.A. 
(813) 869-1808 • (800) 448-9760 • Telex: 288278 • Fax: (B13) 8B9-4878 



About 

Isotec Inc. as been sep rating a e iching the noble gas stable 
isotopes, i luding 3He, 21Ne, 83 29xe and 131xe, for 
approximat ly eight yea s. Abou fl years ago, Isotec Inc. began the 
separation nd enrichm t of the tab isotopes of carbon, nitrogen an 
oxygen. N w we're maj ing com ou ds (a few of which are listed on 
the other si e of this pag ) from t es raw materials (and deuterium). 

Please let u know what ou need 
we may alr ady have it · stock; · 
your needs Remembe~ , at there 
producing e's own si le isoto 
you take a antage of o r advant 

is tope, compound, quantity-
n , we will be pleased to quote on 

ignificant cost advantages to 
iched raw materials. Let us hel 

INTE~JM PRICE 1ST 
3/88 

We would lso be intere ted in y r 
requireme s for enrich 17 O
desired enr chment, ace ptable 
enrichment preferred :fi rm and 
quantity. It somewher in our 
columns; hope to be ble to 
provide yo with enrich d 17 O 
within the ar-your in ut now 

STABI] E . 
ISOTOIES

1 

will help u do this mor~ 
efficiently d economi9 Uy. 

If you have ' t received J copy of 
our Interi Price List, hich loo 
something ke the figur to the ri ht, 
please ask s to send yo one. 

It lists bun eds more p I ducts 
(includinT I the noble as stable 
isotopes, 5 -and 18O-la elled 
compound 12c-, 14N- nd 16O
labelled co pounds and a large 
selection o metal isotop s, many f 
which hav a nuclear spi ) than a e 
listed on th other side this pa 
and more p ckage sizes or many f 
those listed n the other ide. 

FOR 
RESEARCH AND 

....... 
•--•••• ja .~... ,, 

A Matheson®, US Comp1any 

3858 BENNER Re 
MIAMISBURG, OH ~5342 

(513) 859-1808 (800) 148-9760 
TELEX: 28827 

FAX: (513) 859-4 ,78 
EASYLINK: 6201 10 

" 
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All spectra were accumulated using a 200 µsec homospoil pulse during the mixing 
period and a 16-step phase cycling scheme per ti- interval (256 intervals in 
all). In the experiment with the extra refocusing pulse, the 16 steps included 
an EXORCYCLE rotation of the phases of that ~ulse and the receiver. 

This contribution is to be credited to Barry Selinsky 1 s subscription. 

Best regards, 

Dr. Donald G. Davis 
Laboratory of Molecular Biophysics 
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UNIVERSITY OF CALIFORNIA, RII ERSIDE 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERS IDE I· SAN DIEGO • SAN FRANCISCO SANTABARBARA • SANTA,CRUZ 

DEPARTMENT OF CHEMISTRY 

Professor Barry Shapiro 
Editor/Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto, CA 94303 

RIVERSIDE, CALIFORNIA 92ii21-0403 

March 15, 1988 

Title: One Dimensional and Two Dim1~ns,ional Multiple Quantum Filter,ed 111 NMR of 
Monomeric Insulin 

Dear Barry: 

The recently successful instalL:tt:l!on of a GN-500 spectrometer in our laboratory finally 
enabled us to apply some of the more dophisticated NMR experiments to our research. l 

I As our title suggests, we want t o report some triple quantum filtered lD and 2D aata 
on monomeric insulin (M.W. ,7000) and show how they simplify the aromatic region and help 
us in the assignments of tyrosine, ]Phi nylalanine and _ histidine residue~. ·. 

Figure lA-B compares the one pulse lH spectrum of insulin to the 3QF 1D spectrum of 
I 

insulin using a pulse sequence as follows: · 
,P 1· 0 

0
, 

90°-A1-l8u-A1-90-Az-90 -Acq. 

Since spins in tyrosine and histidine lresidues normally do not possess triple quantum 
transitions, they are effectively edi r d out. in the 3QF 1D spectrum. 

Figure 2A and B show the contour plots of COSY and 3 QF-COSY ex.periments of the aroma
tic region of monomeric insulin. In the 3 QF-COSY only spins from phenylalanine res!idues 
are present and their connectivities are established by the cross p,eaks .• 

The pulse sequence is as follows: ' 
• 0 ' ' ' ' ' • 

90°-t1-A1-l80-A1-90-Az-90°-Acq(t) 
I 1 where Ai in both sequences is approximately -4J (i.e. 30 MS) and l1z is 5-10 µs. 
I ' RH 

We shall discuss the complete assignments of the aromatic region and the pulse sequence 
including the phase cycling scheme in[ our forthcoming publication. This work was c~rried 
out in collaboration with the Novo Rerearch Institute (Bagsvaerd, Denmark), and the [mono- .-. 
meric insulin sample was provided by ovo. Please credit this to Dr. Robert W.-K. 1ee's 
subscription. 

Sincerely, /4-1· ~ 

~~ ,~~-~ fndc,_ [~ 
Robert w.-K. Lee Michael F. Dunn . M. RoyJ 
Academic Coordinator Professor of Biochemistry 

RWK:nc 

Enclosure 
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Departements ; I 
Spectrometries de Resonance Magnetique 
Spectrometrie Infra-rouge Fourier i 

SOClt.'TE ANONYME DE D1Ff1JSION DE L'INSTRUMENTAf lON SCIENTlflQUE 

BRUKER SPECTltOSPIN 

Sil!ge social : 

lmagerie par Flesonance Magnetique (IRM) 
Spectroscopie de Resonance Magnetique "in vivo" 
Aimants & ·alimentations stabilisees 
Mesures de Susceptibilite magnetique 
Recherche Oceanographique 

SAOIS BRUKER SPECTROSPIN, Balta Paet11la N 67160 WISSEMBOURG 

67160 WISSEMBOURG (France) 
34, rue de l'lndustrie Dr. Bernard L. SHAPIRO 

Edi tor /Pub I i sh.er Bolte Postale N 
T61. 88.94.98.77 + - Telex BRUSPIN 870 639 
Telecopieur 88 54 29 08 TAMU NMR Newsletter 

966 Elsinore Court 
Agence Region Parisienrie 
91320 WISSOUS PALO ALTO, California 94303 
Z.I. de Villemilan - 17, Boulevard Arago 
T6I. 69.30.71.70 - Telex BRUSPIN 692 644 U.S.A. 

N./Ref. 
V./Ref. 

88 03 129 CB/AF 
Wissembourg; le 16th of March, 1988 

TI?At)SITION METAL INDIRECT DETECTION 

Dear Barry, 

A I though the very first indirect detect ion exper i ments we'Te 
accolll)I ished on "non conmon" nuclei (N14, Hg199, ••• ), everybody is 
now app I y i ng these sequences on Cl 3 or N 15 i sotopE~s. I 

th i nk that i nc:':>rgan i c/ organometa I I i c chem i sts shou I d use th \ s 
detect i on scheme more often as i t a I I ows very comf or.!tb l e 
experimental conditions (5 nm tubes, no enrichment, 10 IM 
so I ut ions), for very unsens it i ve but i lll)ortant nuc I e i ( Fe 57, Os 187

1

, 

Rh103, ••• ) • 

Of course, indirect detection of these transition metal MR requires 
a slightly different approach when colll)ared to C13 or N15 wor~, 
because: · 

- the Hl (F19, P31) X coupling may be . unknown, 
- the X chemical shift range can be spread over 20.000 ppm. 

For this purpose, we deve I opped a mi croprogran,ne, based on a 2Q 
heteronuc I ear sequence, wh i ch automat i ca I I y steps through a w i de X 
frequency range, recording the Hl (F19, P31) .response of the X 
sate I I ites for an array of JH1-X coupl.ing corist·ant values. 

The attached f i gur•e exalll) I if i es such an automated procedure, run on 
an AM 400. I 

The knowledge of t hose two parameters (J value and b Fe range) makes 
very easy the start of the 2D version of the doub I e quantl1m 
experiment to precisely measure the X chemical shift. 

Best regards, &~ 
C. BREVARD 

Compound w i·th courtesy of Prof. R. BENN (Uni . Mu I he i m) 

. \ v 
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II .i. a- .f * '9 
NATIONAL TSING HUA UNIVERSITY 

MSINCHU. TAIWAN 300· 

IIE .. Ul!ILIC OF CHINA • . . 

DEPARTMENT OF CHEMISTRY 
CHEMISTRY BUILDING 

March 17, 1988 

Professor Bernard L. Shapi ro 
966 Elsinore Court 
Palo Alto, CA 94303 
U. S. A. 

"2QF-COSY Spedtrl~ of Cobrotoxin in Aromatic reagion" 

Dear Professor Shapiro: 

Cobrotoxin, contains 62 amino acid residues (Mr6949) with fou~ 
disulfide br'idges, is a neurotoxic protein isolated from the venom J 

of Taiwan cobra (Naja naja atra). This protein blocks the neuromu
scular transmission at the post-synaptic membrane by the specific 
binding to acetylcholine receptors. 

Shown in the Figure is a 2QF-COSY spectrum of aromatic region 
for a 20 mM cobrotoxin in •o 2o (pH=3.6). There are two tyrosines, 
two histidines, and one t r yptophan residues that cause resonances 
in the plot. From the coupling pattern in 2QF-COSY spectrum, we 
can assign tryptophan and tyrosines resonances unambiguously and \__.,; 
they are labelled on the top of convensional 1D spectrum. As to 
those two isolated siglets, labelled with"*", are due to C4 protons 
of His-32(6=7.36) and His-4(6=7.05). 

The 2QF-COSY experimEmt were recorded on our Bruker AM-400 
spectrometer equipped with an Aspect-3000 computer. A shifted 
sine bell window function was applied on both dimensions, and 
spectrum were not symmetr:L~ed. 

Chi-Ying Wang 
Research Assistant 

Sincerely, 

c~:/r 
Associate Professor of Chemistry -
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Wilton ;M:aterial's 
Research Centire 
PO Box No 90 Wilton MiddlE~sbrough ·, 
Cleveland TS6 8JE England ~ --· 

Professor :B L Shapiro 
966 .Elsinore Court 
Palo Alto 

·. California 94303 
USA 

Your ref Our ref 

NJC/LL 

Dear Professor Shapiro 

WHY TWO--DIMENSIONAL NMR? 

Telephone Eston Grange (0E,42) 454144 (Switchboard) 
Eston Grange (0642) 43 (Direct Line) 

Telex 587461 ICI WWC G 1 

Cables ICI Wilton Middlesbrough I 
Facsimile (0642) 432 444 

Tel ext 

2147 

Date 

8 March 1988 
(received 3/19 88) 

An attractive feature of twc,-dimensional NMR plots is their . ability to convey; an 
impression of sophistication in an NMR experiment. Gone are one-dimensional I G · 
spin decoupling and nuclear Overhauser experiments to be replaced by the. COS~ 
and NOESY exp~riments with the see~ingly complex contour or stacked plots. 9f 
course two-dimensional experiments can be .more efficient .met ho.ds of obtaining 
spin and spatial connectivities but how often .are the data fully analysed to 
realise this advantage? 

r r 
None of us are above ~he ·desire to produce an ittractive .data .set, particula~ly 
for the consumption of managers and supervisors. Take as . an example determi ri ing 
the rate of a chemical exchange process. Doesn't the contour plot of the I 
chemical exchange caused by- ring flipp.ing in 1, 4 diphenoxybenzene, Figure 1, 
look better than the equival~nt spectrum using a one-dimens:I.onal analogue? But 
which is a more efficient use of spectrometer time, why the one-dimensional I 
experiment. In the time -required to .- acquire the 2D data fo r one . mixing time, 

• • . I 

eight one-dimensional ex;perlments can be performed with a better signal-to-noise 
ratio allowing the rate constant .of 27s-l to be derived. 

I raise this issue merely to suggest some thought be given to the purpose of the 
two-dimensional experiment. Or is this simply envy, since niy two-dimensional 
plots rarely have off-diagonal peaks? 

NJ CLAYDEN 
Spec t ros,copy Group 
Room D115 
Wilton Centre 

- , 

:: 
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Dr. V. Wray 
GBF Mascheroder Weg 1 D - 3300 Braunschweig 

Dr. B. L. Shapiro 
Editor/Publisher 
TAMU NMR Newsletter 
966 Elsinore Court 

Palo Alto California 94303 
U.S.A. 

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

I 

GBF1 
Gesellschaft fur 
Biotechnologische 
Forschung mbH 

Abteilung 
Molekulare 
Strukturforschung 

Telex Datum 
9 !i26 67 gebio d 11 . 3 . 19 8 8 

'-

Unsere Zeichen 
Wr/ud 

353 
Durchwahl ... ~~~D 6181 515 (rec'd. 3/18/88) 

Transf~rred nOe's in flavonoid systems 

Dear Dr. Shapiro, 

We have been collaborating recently with Dr. _Proksch of the Department of 
rharmaceutical Biology of the Technical University of Braunschweig on the 
structure elucidation of a multitude of methoxyl substituted ·flavonoids. Altnough 
these compounds appear simpl e the actual determination of the substitution I 
pattern is often no trivial matter. An observation that has proved -helpful is 
that t .ransferred nOe' s can .be observed when spectra are run in dry DMSO-d6. I 
Although this phenomenon has been described in a standard text (J.K.M. Sanders 
and B. Hunter, "Modern NMR Spectroscopy" OUP 19_87, p. 229) I .canno.t remember 
seeing any useful examples. I, therefore, proffer an example here. 

Shown is the 1H nOe difference spectrum of 6-methoxyluteolin obtained upon low 
power irradiation of the signal at 3.4 ppm. Transfer of saturation from this J 
signal to the other slowly exchanging OH signals occurs, which in turn lead to 
positive nOe's for protons adjacent to these groups. Thus null signals are I 
observed for H-6' and H-3, which allows a ready distinction between the latter 
and H-8. A similar result is obtained if the low field hydroxyl signals are I 
irradiated. 

Yours sincerely, 

\tXvr ~~ 
(Dr.) Victor Wray 

!,... 
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WOOD TECHNOLOGY 0/ViSION 

I 

·--, . FOREST RESEARCH INST(7JJ... . --~; 

MINISTRY OF 

FORESTRY 

I 
Postal Address: Private Bag, Rotorua 
Telegraphic Address: 'Frestra' Rotorua, N.Z. 
Telex: NZ21080 

14/5/4/11 
IS:WS 

7 March 1988 

Dr Bernard L. Shapiro 
TAMU NMR Newsletter 
966 Elsinore Court 
Palo Alto 
California 94303 
UNITED STATES OF AMERICA . 

Dear Dr Shapiro 

Telephone: (073) 475-899 Fax: 479-380 

WOOD EXTRACTIVES ANALYSIS :IJY QUANTITATIVE l3c NMR SPECTROSCOPY 

Apologies for the late payment of our subscrtption. Our newsletters seem to have been taking 
some time to reach us, commg over here by seamail, back to the States and eventually back to 
us again. We thought this was all sorted out, but no, our overdue subsctiption.reminder arrtved 
via Jakarta, Indonesia. 

Due to our interest in wood extracUves, matertals which can be extracted from wood with 
organic solvents, and their effects on the production and properties of mechanical pulps we 
required a quick method for analysing softwood extractives. The existing method, while 
giving good accurate results, is very time consuming to cany out taking of the order of 2 days 
per analysis. · 

Wood extractives contain a large number of compounds but ·may be conveniently grouped into 
four classes: free fatty acids: dite:rpene resin acids: fatty acid trtglycertdes: and 
unsaponifiables, a diverse group ·of compounds containing diterpene alcohols, hydrocarbons 
and sterols. We have found that i:n deuterochloroform the carbonyl carbons of fatty acids, 
resin acids and fatty acid esters appear at different places in the carbon spectrum. Hence by 
running the 13c NMR spectrum quantitatively in the presence of a suitable internal standard 
(vanillin) it was possible to determlne the amounts of fatty acids, resin acids and fatty acid 
esters in an extractives sample with an accuracy comparable to that of the classical procedure. 

I 
The Tl's of the three carbonyl carbons were measured and found to range from 1 - 3s. The 
spectra were acquired with a repetition time of 15 s, a flip angle of close to 90° and broad band 
proton decoupling only durtng crurbon signal acquisition. 

Using this method we have found that wood extracts often contain significant amounts of fatty 
acid esters other than t:riglycertdes so it is better to use the integral over the glycerol part of the 
triglyceride to determine these esters - this assumes that no di- and monoglycertdes are presertt 
in the sample. An estimate may aJso be made from the spectrum of the amounts of other fatty' 
acid esters present in the sample. 



C 

This method is now routinely used at our Institute. Sample sizes range from 1.5 g 
(2 h/analysis) tolOO mg (overnight). and smaller samples ifwe could be persuaded to use the 
spectrometer to run them. 

Yours sincerely 

R Meder 

Fig. 1 

Fig. 2 

~ck0j 
Ian D. Suckling 
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I I . 

Quantitative spectrum of a Pinus radiata dichloromethane wood extract. 

Expansion showing the carbonyl and glyceride regions from the spectrum of the 
same sample rerun with the addition of vanillin, the internal standard. 
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GE Performance! 
IH, 134 API; and2D NMRin ¼ hour-automatically. · . 

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

A 1H spectrum, nc spectrum, 
an attached proton test (APT), 
and a IH-I3C chemical shift cor
relation map ( CSCM). All these 
analyses can be performed in as 
little as ½ hour, on as little as 50 
mg. of sample, for most organic 
compounds. And the QE-300 
does them all - automatically. 

With the NMR industry's 
most advanced automation. 

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

Set-up starts with Autolock. 
Lock on as little as 10% 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 nc library with out
standing search capability. This 
library contains data fr<>m over 
10,000 compounds and is cur
rently being expanded using 
a QE-300 in operation at the 
Aldrich Chemical Company. 

High throughput and 
performance demonstrated. 
Get all the facts on the GE/NMR 

QE-300. Better yet, arrange for a 
demonstration Call the GE/NMR 
group at (415) 490-8310. Or 
write General Electric Company, 
NMR Instruments, 255 Fourier 
Avenue, Fremont, CA 94539. 

GENERAL. ELECTRIC 
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dEDL:S G~·FT -NMR Systems 
.-- ... 

Subject: Autom~tion 
One of the more than 200 <and QljiOWing> automated routines available on the GX-Series; 
the data illustrates a Double Quaq1tum Filter Phase Sensitive Cosy on the downfield sec- ~,, __ 
tion of Linalool run on a GX-270NtB (89mm) MHz spectrometer. From the moment you 

1 load the sample, spinning,·lock, 
Linalool 
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shimming, acquisition, trans
form, phase correction, and 
plotting are totally automated. 
Should you need something 
not already in our menu a few 
strokes on the keyboard will put 
it there. 

So whether your require
ments are for routine or 
research, the GX-FT NMR !is an 
instrument that you should 
consider when evaluating FT-
NMR Systems. l__) 

The ex series 1 

FT-NMR spectrometer 

For further information call: 

cJEDlL L, 
Serving Advanced Technology 

I 
11 Dearborn Road, Peabody, MA 01960 

. (617) 535-5900 

J, 




