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WILMAD 

Consummate care in the storage and 
preparation of spectroscopic samples is just as 
integral a part of good spectroscopic practice 
as running the investigation or analyzing the 
spectra. And consummate care, of course, 
begins with equipment. 

Our new, expanded Wilmad line of vials, 
storage and septum bottles, and a broad 
variety of stoppers, caps, and septa help 
materially to simplify the handling, storage, and 
preparation of samples . .. eliminate expensive 
sample loss ... and save unnecessary waste 
of time and money. 

Wilmad vials and bottles are manufactured 
of top-quality borosilicate glass to prevent any 
pH modification of the contents. The variety of 
caps available match any sampling or storage 
need. Snap caps of polyethylene, open-top 
types with elastomer septa, aluminum seals 
with Teflon-faced septa ... whatever you need 
we now carry in stock. 

Write or call for our new Catalog 781. 

WILMAD GLASS COMPANY, INC. 
World Standard in Ultra Precision Glassware 

Route 40 & Oak Road • Buena, N.J. 08310 U.S.A. 
Phone: (609) 697-3000 • TWX 510-687-8911 
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never "hard:' 
only certain 
samples were. 
. . . Now with the low cost 

JEOL FX&OQS System 
High Resolution Solid State 

NMR becomes routine 
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a. \W} C~rleton University 
()Uawa, Canada K1 S 5B6 

! . . 

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

. 77843 U.S.A . 

. · Dear Barry: 
' 

October 28, 1981. 
' 

l5~ NMR OF DIAMAGNETIC METAL . ION: NUCLEOSIDE 
INTERACTIONS 

I 

We have begun a program to investigate heavy metal : 
nucleotide compo~en~ interactions b~ Nitrog~~ NMR. · As an 15 example of our f1nd1ngs to date, I enclose a plot of the N 
Chemical shift changes for guanosine, examined as a 0.5 M 
solution i~ DMSO-d5, as a function of added Hg 2 + ion. 

It appe~rs that N-7, which 1experiences. an upfield shift 
of ca 20 ppm on addition of one equivalent HgC1 2 , is the preferred 
metallation site. This finding is consistent with results of 
M.O. calculations which sugge~t that N-7 is involved in the 
~rimary binding sites o~i~cl_eoside to 11 soft 11 metals. 

Metallation site selectivity has also been noted for 
the nucleosides adenosine and ~ytidine, agai3/iJMSO-d5 solution. 

We are extending this work
1
to aqueous solutions, and to 

base-paired dinucleotides .which form mini~helices in .water. 

:;,z11J-. 
\ 

· G. W. Buchanan , 
I Associate Professor. 

mes 
. ~ . 
De~artment of Chemistry · □ Steacie Building □ (1

613) 231-2760 

b. 

L 

I 

I 
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DEPAR11MENT OF HEALTH&. HUMAN SERVICES ! . 
I 

November 5_, 1981 

Dr~ B. L ~ Shapiro 
Department of Chemistry 
Texas A & M !University · .· 
College Sta~ion, TX 77843 

I 

Re: ObservJtion of P-P NOE 

Dear Dr. .Sh~ pi ro: 
I 

., 
I 

Public Health Service . 

National Institutes of Health 
Bethesda, Maryland 20205 

. Recently we [ have . become deeply involved in 2-D I techniques and wo~ld like · to 
present our preliminary results of phosphorus NOESY experiment (S. Makura & R.R. 
Ernst, Mol. ! Physics 41(1), 95 (1980)), which, as far as we know, was not yet 
performed. ! Fig. la is. · the 2-D spectrum of 220 i mM ATP. Off-diagonal peaks 
represent transient NOEs between different phosphates while the "normal" ATP 
spectrum appears on the diagonal. Vanishingly small P -PS interactions compar­
ing to PS-P ~ interactions are obvious. It is instruct~ve to compare this spec­
trum to the one of dilute (46 mM) ATP (Fig. lb). While still less pronounced than 

. PB-P intera~ tions, p · -P
8 

interactions are now clearly visible. Allowing for the 
S/N df these! spectra,athe ratios of P -P

8 
to P

8
-P ' cross-peaks integrated inten-

sities is <0
1

.05 for the concentratedaATP and 0.6Yfor the dilut_e ATP. · 

. ' 
While we arei still working on this case trying to . get a better understanding of 
NOE' s buildu1ps, our feeling is that these results reflect a "soft" structure ATP 
molecules as:sume in concentrated solutions. 

These experi!nents were initiated by us as the fir ~t step towards elucidation of 
net phosphat'.e fluxes in the PEP/ATP/ADP/AMP/P. system in living mammalian cells 
by 2-D NOE spectroscopy, which was shown ( S. Ma\ura, et al., J. Mag. Res. 43, ·259 

· (1981)) to be a powerful and promising tool for the elucidation of chemical 
exchange probesses (B. H. Meier & R. R. · Ernst, JACS 101, 6441 0979)). 

I -

Please credif this contribution to the account of Dr. R. Highet. 

I 

Sin1~-e~y, 

Encl. 

i 
I 
I 
i 

. ! 

! 

~=i =:z r-
I 

Lev Jacobson 

)\~,~ ~~ 
J~mJs A. Ferretti 
Phy~icai Sciences Laboratory 
Division of Computer Research 

& Technology 
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P two-dimensional NOE spectra and coresponding contour maps of 226 mM (A) 

and 46 mM (B) ATP in H20, pH 8. 

p 
R 

u 



279 .. 5 

! 

l5i1 
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UNIVERSITY OF MINNESOTA 
TWIN CITIES 

i Prof. Bernard L. Shapiro 
·pepa.rtm~nt of Chemistry 
T~xas A~ 11 Ur.i,versity 
College IStation, Te~as 77843 

. I 
i 

Dea,r Barry, 
I 
I 

Department of Chemistry 
Kolthoff and Smith Halls 
207 Pleasant Street S.E. 
Minneapolis, Minnesota 55455 

November 5, 1981 

1h~ spectrum below is, I think, a particµlarly clear example of the sensi­
tivity ~t ~9Co shifts to subtle environmental efrects . . With a chemical shift 
ra,nge tHat $pans parts per thousand, it is possible to detect very minor dif­
fe1:enceS: in structure. The spectrum below, taken on a 300 MHz Nicolet spectro­
meter, ~s from a sample pf hexannn:j_necobalt (III) chloride that had equilibrated 
for som~ time in a 1:1 mixture of H2o and D2o. The resulting pattern arises 
from the; D-ll distribution among the nitrogen atoms. Of tl}e total possible peaks 
ot 19, ~e ha.ve here resolved only 14; however ~ clearly a shift in the solvent 
COI!lposit;ion will shift the spectrum towards the ends of bhe pattern. · 

Whille this spectrum is perhaps of remote I interest by itself, it clearly 
shows t he possibility of studying the proton exchange from coordinate nitrogen 
atom$ i 1 more detail than may be even useful. It also points out a potential 
problem f hen one routinely uses deuterium oxide as a lock solvent in cobalt-59 
spectrsc,opy. Depending on pH a!).y of the coordinated amines will also exchange 
protons ~nd give rise to additional isotope shifted resonances that may be 
thought bf as impurities initially. 

59co i71.771640 MHz 
i 

i 
I 

40(0 0 
! 

2000 0 -200Q Hz 

Best regards, 

p~r 
· Robe~; {.~B;y:nt 



All this an 

-A_ LJ 
Never before in the history of NMR has time so 
optimally been shared between processes. 
Bruker's DISNMR, the first true time-sharing NMR 
data system allows you to process several data 
sets simultaneously. For example: you may perform 
more than one Fourier transformation while 
executing a PASCAL program at the same time. 
With the virtual memory capability of DISNMR and 
multi-tasking architecture acquisition of data never 
interferes with any 1/0 devices or whatever jobs 
are performed by the system. It permits disc 
acquisition and transformation of up to 256K data 
tables. This is illustrated by the ultrahigh-resolution 

, imultaneously. 
0_, 

500 MHz spectrum showing the expanded 
ethylbenzene methylene quartet at 2.65 ppm, 
obtained by disc acquisition of a 128K Fl D and 
subsequent transformation of 256K data points, 
revealing a stunning amount of fine structure. 

DISNMR does not require new hardware; it is fully 
compatible with all ASPECT data systems. 

The new DISNMR puts Bruker's WM series of 
spectrometers in a class by itself. 

For complete facts simply write "DISNMR" on your 
stationery and mail it to Bruker Instruments, Inc., 
Manning Park, Billerica, MA 01821. 

\X; 
BRUKER 

(_X_j 
In high-field NMR there is simply no alternative. 



\XI 
BRUKER 

L><.J 

For i~formation on NMR and EPR 
instrumentation and accessories 
your prime source 
is the nearest Bruker office: 
Bruker Instruments, Inc. 
Manning Park, Billerica, MA 01821 
(617) 667-9580 

201 San Antonio Circle, Suite 152 
Mountain View, CA 94040 
( 415) 941-3804 

539 Beall Ave., Rockville, MD 20850 
(301) 762-4440 

1603 Darwin Court, Wheaton, IL 60187 
(312) 668-4441 

Call or mail this coupon to the nearest Bruker office. 

• ••••••••I••••••••••••••••••••••••••••••••••••••• 
Please ~nd me more information on the new DISNMR ~ 

i 
' 

The informatioh is needed for future planning □ for purchase after 6 months □ 
for immediate burchase □ Please have your specialist contact me O 
My telephone ~umber is: ( ) _______ _ 

I 

I am also interested in NMR systems □ My field of application is: __________ _ 
I 

Name: __ -----'-----------------------

lnstitute/Compa0y: --------------------

! 
Address:-------''---------------------

1 

City/State/Zip:_1 ____________________ _ 
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SUSSEX 
SCHOOL OF MOLECULAR SCIENCES FALMER BRIGHTON BNl 9QJ 

ENGLAND 

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

Dear Barry, 

Telephone Brighton (0273) .606755 

19 November 1981 

A MOVE INTO THE 20th CENTURY; J MODULATED SPIN ECHO SPECTRA ON A 
BRUKER WP 80 SY . 

This year we have begun the updating of this department's FT NMR 
instrumentation. In June we repla.ced our original iron magnet 
FT instrument with a Bruker WP 80 SY including multinuclear and 
dedicated proton probe. Next spring we look forward to the delivery 
of a Bruker 360 MHz instrument. Meanwhile we are enjoying the 
increased versatility of our new low field instrument. 

On the one hand this increases our work load since we can now run 
routine spe·ctra on a wider range of nuclei. However, we also now 
have the capabiiity of using up to date techniques .. as an aid to 
our regular problems. One of these is the common problem of 
distinguishing between CH

3
, CH

2 
CH and C groups in l3c spectra of 

complex molecules such as ~eroids. Previously we only had available 
the single frequency off resonance proton decoupling technique with 
the usual problems of second order effects and overlapped lines. On 
our new instrument we are able to use the J-modulated spin echo 
technique as a further aid to assignment. 

We have been testing a pulse sequence (shown below), easily usable on 
our WP 80 SY and made available by Bruker, which is based on the 
sequence published by Le Cocq and Lallemandl. 

1H BB DEC 

90° 180° 

_13c_n...._· _"r___,n.__c:_~· 
The first delay T allows the J modulation to evolve according to 
the magnitude of JcH and multiplicity of the protons on the carbon 
atoms 1 , during the second T delay with BB decoupler on,the chemical 
shifts refocus prior to - acquisition ~f the echo signal. When T = J 
the CH and CH3 carbons yield negative signals while CH2 and C 
yield p osi ti ve signals. 



279.,.9 

i 
· The ! spectra shown here are for the steroid androstanolone (210mgs/ 
cc of CDC1

3
). The JMODSE middle spectrum is drawn with CH, CH 

pos i tive and CH2 , C negativll and was obt~ined with T=8 m s!c 

cortesponding to J=l25 MH. The bottom ~pectrum is the broad band 
! z 

dec6upled spectrum and the op is the si~gle frequency off .resonance 
decoupled spectrum recorded with the proton ·decoupler set about 
700 !Hz upfield of TMS. The spectra were run under conditions such 
that the JMODSE spectrum to k about the s :ame time as the BBD spectrum 
(ar~und 20 minutes) whereas the SFORD spectrum was accumulated for 

I 
about 4.5 times as long. 

I 
I 

The !SFORD spectrum enables he quaternary carbons, C3, C13, ClO to be 
identified immediately. A1J

1
o, the CH groups C17, C9 and to . a lesser 

extent Cl4 can be picked outj as doublets. The two CH
3 

groups C18, 
C19 \are clearly distinguishd

1

d. In the intervening regions from 20 to 
50 P:PM the JMODSE spectrum enables the CH

2 
and CH groups to be 

ideritified without the ambiJuity of the SFORD spectrum. The quaternary 
carb'.on ClO and the methine CS are seen to 1 be very nicely separated by 
the IJMODSE technique. 

; 

We ~im to test this technique o~ everyday ! samples . . Whether it proves 
tq b:e such a useful adjunct ~o SFORD in practice, for samples of 
limi~ed quantity 1 as it is here 1 remains to be seen. · 

· i: .mJit apologise for being s ~- late with t~is first contribution and 
I shhuld like to thank Dr J Hanson for the sample of adrostanolone 

I I 
and help with the chemicals ift assignments shown below: 

i 
I 

Cl 38.4 C5 46'.6 

C2 37.8 C6 28.6 

C3 211.6 C7 31;1 
I . 

[ C4 44.4 CB 35. 3 

Best regards, 

I 

~ \). ~. 
I 

i 
Michael D Rowe 

I 
I . 

Reference: 

C9 53.8 C13 42.8 Cl7 

ClO 35.5 C14 50.6 Cl8 

Cll 20.·s C15 23.2 C19 

C12 36.5 C16 30.2. 

81. 4 

11.00 

11.20 

I 1. ,C. LeCocq and J.-Y Lall mand, J.C.S.Chem.Soc. 150, (1981). 

L 
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I : ➔- --
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Tc.:1. 4·1-l:l-11·1. ti0-/i7-5\J. 4-l-1·1-:I:.! 

Octbber 29, 1981 Ref. N. 5~ ! Professor Bernard L. Shapiro · 
Department of Chemistry 
Texas A & M University 
College .Station,Texas 77843 
USA 

············· ·••I•··· .. ········· •· ····· ···· ........................................................ ..... : .. -..... .. .....• 

I 
! 

............. ..,! .................................................... .... ···· ··· ·········•···· · ··· ·· ········ 

MAS qf quadru.poJJes 

D~ar Prof. Shapiro, j : 
I 1 

Please excuse our lon silence. We are too busy working on 
vdrious solid-state hJgh resolut~on NMR projects, spinning all 
pdssible nuclei at or near the m~gic angle. In this letter we 
w~nt to show that mag·c angle spinning (MAS) can provide 
u~eful information abdut the iso~ropic chemical shifts and 

· 'quadrupole co.upling pcirameters of nuclei with spin. I = 3/2, 
5~2; 7 /2 ••• in powde:rt- samples. MAS not only averages out the 
c~emical shift anisot~opy and di~olar interactions, but also . 
reduces fourfold the ]inewidth of the central transition. For 
edsy interpretation, tihe conditidn 

)_ 

v c: 3 ( e2 
qQ/h) 2 

• T ( I + 1 ) '."" 13 / 4 
rot 16 vLarmor I 2 (2I-1

1

)
2 

mllst be satisfied. In this case Jhe spinning sidebands will 
b~ clearly separated from the certterband. The calculation of 
l ~neshape is an easy tiask for thJ Bruker Aspect-2000 computer 
arid a library with va~ious asymmJtry parameters n can be 
m~morized for handy rJference. I 

o J her interaction parJmeters change only the scaling of line 
along frequency axis. I The isotrdpic chemical shift practi­
cd.lly coincides with tt.he bottom of the left slope of the 
cqmposite lineshape, ➔hile the o~her features provide infor­
mition about the prin1ipal values of. the quadrupole inter­
action tensor. A more detailed artalysis is in press in Chem. 
P~ys.Letters. We have studied various compounds containing : 
23 27 11 I • · 

I
Na, Al, Band o ,her quadrupole nuclei. In the accom-

1 I 

p1nying Figure, the 23Na spectra iof NaH2Po4 °2H2o are shown. 

We seem to have found a crystalline modification of it, where 
n lis 0.25 rather than 0.47 as reported by Holuj and Petch 
[ q an • J • Phys • 3 4 , 1 1 9 ( 1 9 5 6 ) ] • I 

A. Samoson 
Sincerely yours 

i 

I 

I 

I 
I 
I . 
I 

E. Lippmaa 

- ==< 

:, 



) 

23~\AHzPO 4 • 2H2o 

calc. 

exp. n == o.47 

calc. 
n == o. 25 

) 

CXP - 200 

23Na MAS 

\)L == 53 MHZ 

\)Q == 1. 18 MHZ 

\) rot == 3. 5 kHZ 

330 Hz/crn 

N 
-..J 
\.0 
I 

I-" 
N 
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DEPARTMENT OF CHEMISTRY 
TEL. ( 403) 432-3254 

TELEX 037-2979 
I 

! 

Professor B.L. Shapiro 
Departnient iof Chemistry 
Texas A 
College 
U.S.A. 

& M University 
Station, Texas 

I 

I 
I 

Dear Barry 7 

77843 

I ., 
I 

I 
I 

THE UNIVERSITY OF ALBERTA 
EDMONTON , ALBERTA , CANADA 

T6G 2G2 

October 21, 1981 

-1 
I 

I 
i 
I Re: Summer Symposium on Analytic;al Applications 

of NMR Spectroscopy 

Each J ear; the Analvtical Division of the kerican Chemical Society sponsors 
a ''Summer Symposium on Analytical Chemistry". This coming summer, the symposium 
will be held on Juhe 28-30 at Michigan State Uni1versity. The subject of the 
symposium ~s "Analytical Applicatio~s of NMR Spe:ctroscopy"; 

I 

. The symposium program is not yet complete, but the plans are to have a 
cbmprehensi ve coverage of state-of-the-art NMR t 1echnioues and applications in­
cludihcj . redent advances in instrumentation and sbftware, carbon-13 -NMR, multi-

. I 

nuclear NMR, methods for resolution and sensitivity enhancement, new NMR techniques, 
2D FT NMR, janalytical applications of NMR in industrial laboratories, in environmental 
laboratori~s; in energy-related problems, etc., NMR of solid samples, and NMR 
measurements on biological samples. We also are 1 planning poster sessions. Arlyone 

I 

wishing to ,participate in the poster session should contact the program chairman. 
I ' 

Fuith~r information mav be obtained from ei~her the General 
I . 

chairman or the proaram chairman. 
I 

:aw 

I 
I 

; . . . 

J,-;,,.,_.., < ~- -;?,' _..... - · l, 0';PL-t... ~-.. , .• t ./ < ·'...- . -..,,_--
. I . .-
Alexa~der I .. Popo~v 
General Chairman 
Department of Chemistry 
Michi~an State University 
East ~ansin~, Michigan 

i 

Si~ura~L6L~ 
Dallas L. 1 Rabenste.in 
(Program Chairman) 
Department of Chemistry 

·universit~ of Alberta 
Edmonton, Alberta, Canada 

I 
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CS IR 

Council for Scientific arid Industrial Research 

National Chemical Research Laboratory 
P O Box 395 Pretoria 0001 South Africa 
Telex 3-630 Telegrams Navorschem 

National {012186-9211 
Tel. : International + 27 12 86-9211 

Our file 600/400/94/I 

Professor B.L. Shapiro 
Texas A & M University 
COLLEGE STATION 
Texas 77843 
United States of America 

Dear Professor Shapiro 

Your file 

AN INTERMEDIATE EXCHANGE RATE TRAP 

Recently, we fell into the trap set by an organometallic complex which ha'd been 
characterised by X-ray crystallography as the 18-electron butadiene metal hydride 
structure I, L = PMe2Ph. 

lr. l 1IS 

The 13c spectrum (30°C in CD Cl 2) failed to show, however, any lines for the 
butadiene portion so we rashfy suggested to the chemist responsible (Dr T.V.Ashworth) 
some fault in the sample preparation. After several more attempts with the 
same outcome we cooled the solution to -60°C and lo and behold four lines appeared 
at 41.2, 94.9, 67.2, and 2.8 ppm. Respectively T,D,D and Qin the s.f.o.r.d. 

Clearly, at 30°c the molecule is in the intermediate exchange region, the_ slow 
·exchange structure being not I but the formally 16-electron allyl species II, 
although I may be the intermediate in the exchange IIA 1 IIB as suggested by 
It tel et al. (J. Amer. Chem. Soc., IO I, 6905 (I 979)) for an analogous Fe complex. 
The Fecomplex-isatslow exchange at 30°c but both complexes show pronounced 
shielding of the methyl group carbon and proton resonances putting the latter . 
in a region which the unwary might assign to a metal hydride. 

Yours sincerely 

t?t<Cla~ 
A.A. Chalmers 
CHIEF RESEARCH OFFICER 

Please address all correspondence to the Director 
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CONCORDIA 
UNIVERSITY 

. I 
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DEPARTMENT OF CHEMISTRY 

Dr. B. L .I Sh a pi ro 
Department of Chemistry 
Texas A i& M Universi tY 
College !Station, Texas 77843 
u ~ s. A. I 

I 
Dear Ba 1ry: 

November 6, 1981 

iSTERic iNFLUENCEs ON METHYL GRduP 1H RELAXATION 
I I 

In ithe course of 1H spin-lattice r;elaxation studies of methyl 
g r o ups i: n a s e r i es of s u b s t i tut e d to l u en es , a s u b s tan ti a l 
differedtial in the methyl group R1 val!ues for ortho- and · meta-
toluidiries was observed. This difference is attributed to st~ric 
hindran ~e of methyl rotation by the amino function in the orthO­
isomer. ! This results in a slower rate [of methyl group rotation, 
which af;fect1 the R1 value by reducing :the spin-rotation 
contrib~tion and increasing the dipolir relaxation efficiency~ 
relat!ve

1 

~o a fr~ely rotating methyl grlou~. Evidently the dipol~r \__,. 
contribution dominates. To allow for a direct measurement nf this 
effect iln a single experiment, the R1 values of 2,4- and 2,5-
dimethyl !aniline were measured, with sim.ilar results (see Table). 

I I 

We :needed to find out if the ortho: methyl group was picking up 
any relar ation from _an adjacent amino -~roton. Calculations based on 
a static

1 
spatial relationship between a_mino and methyl functions 

showed ihat this was~ possibility. To: check, NiN-dideutero-2,4-
d i me t h y 11a n i 1 i n e w a s pre pa re d a n d th e R r v a 1 u es we re me as u red . Th e 
normali ~ed R1 values and hindered-to-f ~ee methyl R1 ratios were 
essentia,lly unchanged (see Table). Also, if there were any . •. 
relaxati ~n contributions from an amino ~roton, an NOE enhancement, 
rarely s~en for a methyl group2, would be evident upon saturation 
of the a:mino function. We measured the[ NOE difference spectrum3 for 
2,4-dim ~thylaniline a~d found no measur~able enhancement of the 
methyl siignal intensity. From these experiments we concluded that 
the R1 d~ fferential does, in fact, afis~ from the steric hindrant~ 

· to me th Yil r o ta ti on . · 1 

I 

i 
SIR GEORGE WILLIAMS CAMPUS 
1455 DE MAISONNEUVE.BLVD. WEST 
MONTREAL, QUEBEC H3G 1 M8 

i 
I 
I 
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Dr. B.L. Shapiro November 6, 1981 

This example of the sensitivity of methyl 1H R1 values to the 
steric environment demonstrates the potential of these values for 
th~ determination of structure and stereochemistry. 

Best regards, 

Yours sincerely, 

/() . 

,· ' () 
r'\__ __ / L c,c ,vc Z , 

W.J. Chazin L. D. Co 1 e brook 

/ac 

1 . Rowan, et al . 2 measured a spin-rotation contribution to 1H 
relax~tion of about 25% for the freely rotating methyl group 
in 3,5-dichlorotoluene. 

2 R. Rowan, P. Mazzocchi, C. Kanagy, and M. Regan, J. Magn. Res., 
~' 27 (1980). 

3 L.D. Hall and J.K.M. Sanders, J. Am. Chem. Soc., 102, 5703 (1980). 

Table 

Compound Normalized R1 values* 
Free Hindered Ratio H:F 

m-Toluidine 1. 33 ,.. 
o-Toluidine 1. 63 1. 22 

2,4-Dimethylaniline 1. 43 1. 66 1. 16 

N,N~Dideutero-2,4-
dimethylaniline 1 .44 1. 64 1 . 14 

2,5-Dimethylaniline 1. 42 1. 69 1. 18 

* Normalized to the R1 value of a remote aromatic proton. 
400 MHz spectra. 
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T. R. Evans Research Center 

Nqveinber 9, 1Q81 

!Profes~or I?ernar~ L. Sha,piro 

l
·o~:pa,rtment of Ch,eini~try 
1 ¢~as A~M Un~v~rsity 
~ qllege Station, TX 77845 

' 
~PPLICATION OF c~H COUPLiNG CON~TANTS FOR DE~ERMINATION 
bF aEciiasEiECTIVITY WITH THE AI~ OF~ SOLVENT INDUCED SHIFT 

I 
I I 
~i~primi~atipn of products froin OAr ~ubstitution of a 
~ihalopyrid~ziqcine, 

I 
I 

·1 

I 
I N . io· Ri j -oAr 
I // . 

i · 0 X X = halogen 

: I I II 
is possible by meaijure~ent of th~ two and th,ree bond C-H 
p ou~ling con~tants be~ring betw ~en proton H-6 and carbons 
p-5 and C-4. iarger coupl~~g ~F an~icipat~d ·over th,e · 
t~ree bo~d path than ov~r the two bond route 1

,
2

,
3 . Ther~­

~ ore, if OA~ ~s ~t C-4, th~n th6 C-H coupl~ng there should 
be larger than at C-5. In three derivatives studied thus :· •• .• .• .. .•. , ,. • • .... • I • • • 

!far,. OAr preferentially appears : at C-4. The following 
~ertinent p~~a~e~ers have been measured: 
'
I . ;- .. 

i I . • • 
;Derivative 
' 

i 
I 

, ; 
i 

1 
2 
3 

2 · 
J (H-6,C-5) 

4. 3 H,z 
4.9 
3.7 

· 
3 J (H+,6,C-4) 

7. 3 I Hz 
6.7 
5. 9 

O (C-4) O (C-5) 

150 .. 4 ppm 116.8 ppm 
146. 7. 128.l 
149.0 126.6 

~ecause of interferring peak ov~rlap uiing CDCl3, these 
I • . • 

measurements h,ad to b~ made in DMSO-dG solvent where a 
~m~ll ind~ced shift provided th~ requisite peak resolution. 
!11 High reso 1 ~tion" 1 3 C N_MR ~pecti"a were obtained on. our 
rrn-9°0. u;_ing g,~t~d: 1 H. de_coupling:~ 

Dic1monl:I. St:iamr.o.c.k <;:orporalion P.O. Box 348, Painesville, Ohio 44077. Phone: 216 3~7-3000 
. . ' 

I 



November 9, 1981 

Sincerely, 

~;e,P-&ctfxffi 
George E. Babbitt 

jsb 

P.S. Please credit Diamond Shamrock's accourit with this 
contribution. 

279-18 

1 Wherli, F. W. and L. Wirthlin, Interpretation of Carbon-13 
NMR Spectra, Heyden, New Yo~k, (1976). 

2 Levy, G. c., R. L. Lichter and G. L. Nelson, Carbon-13 
Nuclear Magnetic Resonance Spectroscopy, 2nd edition, 
John Wiley & Sons, New York (1980). 

3 0 . M . rganic agnetic Resonance, 18(1981). 
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Prof . B.L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 778113 
U.S .A. 

Telex 78841 
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I 
I 

Prqfe!:!s,or Shapiro, 

¥"IR.ST TE )'..I YEARS 

varian 

I_t is ex~cqy ten years ago that J .Jeener first point~d out the general principle and 
potentia'l us.efulness of t11110-dimensional Fourier-Transform NMR, in that memorable . .. . . . I . . . 
l_eq~ure 

1

at the 2nd Ampere Summer School in Yugoslavia. And ever since, chemists and 
NMR, · ~-l>~ctrosc_opists }:I.ave been intrigued by the ➔oncept and its power and at the 
sallle \iip.e put off by ill-conceived statements lik,e "2D NMR is orders of magnitude 
less sensitive" or "it on~y works at very high magn etic field~" or "the i:;-rocessing of 

• • . , • • I 

the · data. takes ages" ·•or "the spectra look nice but you never get the information you 
really + ant" o~ ''commer~ial instruments willi never meet the experimental 
requirem·ents" _ i 
Tr\3e : t ~ e spe,ctra do lo9k nice indeed .. But as far as all tho~e other statements are 
c,oncerne:d ... : 
IJe are p o.w regularly using the new standard software <"rev.G."> on our XL-200, and 
w~ a,;e ~eali;ing, that , with the powerful 2D cpabih

1
ties it provicles, we can solve all 

k~-n,di;;, o ~ i;ec1,blife. analytical problem,s much more f apidly and elegantly than with the 
old_-fas_h font!!.d d.ouble resonance metho.ds . There ar_e . some key requirements, however, 
whi_ch Jl/-.ust b_e, m.et by the spectrometer's datasystem before one can even start to 
think about using 20 NMR in a routine fashion : 

I 

I , I 
M_ass; st9rage m_edi_a must allow sim.ultaneous storage of original F .I .D. 's, first 
d9mafn., and, second domain data . Ver.y often,. re,peated Fourier transformations 
ar required to achieve optimum presentation of data. The ideal combination of 
exp_o~ ~J'.l.t i al. weigh_ting_, convolutioJ'\-di~feren.ce, \ and pseudo- e.cho is often not 
fqun~ at first_ s.~ot . i 
Fourier-transform times <and this includes all I overheads that account for data 
s -t~r~ge 9n and retri:eval from the ~as.s media,. weighting , phasing, and display) 
must! be short . But sin_ce even a pretty fast p~ogram has to chew for some 30 
minu!tes on a . 1000 by 1000 spectrum, you 1;1UST have the capability of 
prod~ssi_nq your 2D. data wh.ile you are acqui_ring other data. Otherwise the 
othet guv.s who want to. d.o their normal accuniulations on the machine will 
neve~ I.et you do the fancy 20 stuff . I 

! 



Very fleKible spectrum presentation on video display and in ha.rd copy : full and 
partial spectra; stacked an contour display; rotations, cross-sections, 
projections; phased and absolute-value in first and second domain must be 
available to achieve optimum presentation of all types of ZD spectra and 
retrieval ot full spectra.I detail. As an example, you can never measure real, 
precise splittings in a J-resolved spectrum if you are looking at ab­
solute-value data. 
Pulse sequence programming capabilities must allow for generation of ALL 
types of ZD experiments (homo- and heteronuclear J-resolved, shift-correlated, 
NOE-correlated, multiple-quantum coherence-correlated ... >, tor quadrature 
detection in both frequency domains (for optimum use of 4ata space), for 
extensive and complex phase-cycling (to minimize spectral artifac_ts>, and for 
very preoise timing (to avoid phase jitter and t1 noise> . 

I} 

\Jith the ·two · enclosed spectra, we'd Hice to illustrate some of the points discussed 
above. and to document what one might call "The State Of The Two-Dimensional Art 
At 4.7 Tesla"! 

2[)[]0 

1800-

!600 

iliOD 

12D□ --j 
i 
I 

l . 
!ODO 1 

; 

' l 
i 

BOO _j 

•· 

20D0 18DD Ibo□ 

11::..:i ~ va. ri a.n 

XL-200 
NMR SPECTRUM 

Thr 32 

l'-100 1200 1000 800 600 

Figure 1 shows the ZD-correlated Proton NMR spectrum of the Bovine Pancreatic 
Trypsin Inhibitor at . ~o MHz and 60 Deg_&, _in DZO . The 1000 X 1000 data matrix was 
record·ed overnight . High precision timing and quadrature phase detection in both 
time/frequet}cy domains, "pseudo echo" treatment, amd symmetrisation yields a 
spectrum which is free of artifacts and sufficiently . well resolved to allow assignment 
of most of the aliphatic amino acid residues <we have marked a few of them). 

279-20· 
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Figure i2 shows a i1 CCCP" spectrum: a two-dimensional version of the "INADEQUATE" 
eKperimbnt yielding "directly a "Carbon..;Carbori dorinectivity Plot,; and hence the full 
.structure of an uriknown molecule . The structure of this novel diterpene follows 
im.medi~tely from the connectivities indicated in the spectrum . The spectrum. is the 
result ~f a. weekend accumtiiatiori . The conipoundi was obtained from br . Reinaecker, 

. ! . . , . , . I • ,. 

Max Pia'nck Institute for Coal Research; Muelheim, Germany. 
I • ,J 

! 
I 

Ali tex ~ a'..nd orie . of · the figures shown · in this ~etter were obtained from a PAPER 
TIGER dot matrix graphics printer and ilsina standard XL-200 hardware and software . 

I . - , 

By the !way; would_n~J .. that' be a great idea for some of your contributors: ari. NMR 
spectroiueter that' ~can be programmed to answer ~11 your colorful reminders all by 
itself! 

Any cif iv_our readers who wish to obtairi more det.l.iled information on the experiments 
described above <or on a text system for generating TAMUNN contributioris . . . > are 
invited !to drop us a line for preprints and application notes on the subject . 

i 

Yours sincerely, 

The Varian Team, Europe 



We produced these spectra-
13C-Satellite Excitation Using "INADEQUATE',. 

C(10) and C(B) 7' 

1 

J8J4 J;'~I, ''=-------,•

9

, 

5a•A~d~o7h 

cu~ ,T 
3 

Expansion of the partial INADEQUATE spectrum of Sa-androstane, showing 
overlapping 13C satellites of carbon 8 and 10. Note the efficiency of center­
band cancellation resulting from the hardware stability and the software 
flexibility of the XL-200 pulse programmer. Assignments shown are the 
result of the "COSMIC" automatic analysis program on the XL-200. 

·A. Bax. A. Freeman and S.f' Kempsell, JAGS. 102, 4849 (1980) . 

Heteronuclear Correlated 2-0 Coumarin 
Pulse Diagram: 

90° 90° 

'H~OUPLE 
100° 90• t, 

13C 

Heteronuclear Correlated 2-D NMR on coumarin. Presence of a resonance 
indicates presence of a C-H bond. The sub-splittings along the proton 
direction are the homonuclear 'H-'H splittings. even though the experiment 
is 13C observe. The phase cycling employed in the pulse sequence allows 
quadrature operation in both frequency domains. 

on this instrument- with existing software and accessories~ 

Varian XL-200 Superconducting FT NMR Spectrometer. 

We guarantee that you can do the same. 
See the reverse side of this page for more XL-200 information. 

@ 
varlan 

*The same hardware and software shipped to Varian owners throughout the world. 



Immediate delivery 
on pulse programmer capabilities! 
If you're still waiting for a hard-wired pulse programming 
device to perform the NMR experiments you want, you just 
don't have an XL-200 Superconducting FT NMR 
Spectrometer. 

If you do have an XL-200, you know that when we promised 
you pulse programming capabilities, you got them on delivery 
of your XL System. Because pulse programming, even of the 
most sophisticated sequences, is one of several operations 
you can perform1 using the standard software you receive with 
every Varian XL-200 purchase. 

As an XL-200 owner, you can take advantage of such 
new sequences as INEPT and INADEQUATE (13C satellite 
excitation via double quantum coherence). Our ongoing 
series of software programs, known as the Pulse Sequence 

I 
Send today for new 

Library, also alerts you to the latest experiments as they are 
published. 

Remember this: If you already own an XL-200 NMR 
Spectrometer, you have a "Pulse Programmer'.' It's the 
Acquisition Processor, which we've been shipping on the 
XL-200 orders since 1978. 

The XL-200's Acquisition Processor has a direct disk interface, 
its own CPU, and memory for both program and data. 
These additional components free the main CPU for 
other tasks. 

This means you can run new experiments, essentially, right 
after you read the original research, or after receiving a copy 
of the PASCAL code in either a Varian software update or in a 
new issue of the Pulse Sequence Library 

instrument brochure and applications literature! 
Act now to receive your copy of the new brochure on the 
XL-200 Superconducting FT NMR Spectrometer. This 
publication includes information concerning 2-D NMR, pulse 
sequence generation, dot matrix displays, new software 
capabilities, user-programming, and other valuable input for 
NMR spectroscopists. 

A new Varian Apblications Report, titled "Two-Dimensional 
NMR on the XL-200;· is also available. So write or call now for 
your copies of this literature. 

If you would like a Varian Sales Representative to visit, please 
contact the Varian Sales Office nearest you. A list of offices 
appears below. ' 

Varian U.S. Sales Offices 
I 

CALIFORNIA 
I 

9901 Paramount Blvd. 
Downey, CA 90240 ! 
(213) 927-3415 I 
375 Distel Circle I 
Los Altos, CA 94022; 
(415) 968-8141 

COLORADO 
4665 Kipling, Suite 1 
Wheatridge, CO 80033 
(303) 425-0413 I 

GEORGIA 
6650 Powers Ferry Rd. 
Suite 100 
Atlanta, GA 30339 
(404) 955-1392 

ILLINOIS 
205 W. Touhy Ave. 
Park Ridge, IL 60068 
(312) 825-7772 

MARYLAND 
4701 Lydell Drive 
Cheverly, MD 20781 
(301) 772-3683 

MASSACHUSETTS 
83 Second Ave. 
Burlington, MA 01803 
(617) 272-4152 • 

MICHIGAN 
3721 W. Michigan 
Suite 300 
Lansing, Ml 48917 
(517) 321-5000 

NEW JERSEY 
25 Hanover Rd. 
Florham Park, NJ 07932 
(201) 822-3700 

NEW YORK 
6489 Ridings Rd . 
Syracuse, NY 13206 
(315) 437-6464 

TEXAS 
Plaza Southwest 
5750 Bintliff Dr., Suite 202 
Houston, TX 77036 
(713) 783-1800 

New XL-200 Brochure and new Varian NMR Applications Report. 

varian/instrument group • 611 hansen way, palo alto, california 94303 u.s.a. 
679 springvale road , mulgrave, victoria, austral ia 3170 • 45 river drive, georgetown, ontario, canada L7G 2J4 

3rd matsuda bldg., 2-2-6 ohkubo, shinjuku-ku, tokyo 160, japan • steinhauserstrasse, CH-6300, zug, switzerland 
other sales offices and dealers throughout the world 

OPT-2666 (Printed in U.S.A. 6M981) 

varian 

{ 
"-._..,., 
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I N S T I T U T E O F C H E M I C A L P R O C ES S ·F U N D A M E N TA L S 

CZECHOSLOVAK ACADEMY OF SCIENCE 
PR AHA 6 - SUCHDOL 

November 17, 1981 

Assignment of 29si chemical shifts from Hammett-type correlations 

in sugar derivatives 

Dear Barry, 

Some time ago, despite the opposition of a referee, we publis­

hed1 unassigned 29si chemical shifts in 1,6-anhydro-2,3,4-tri-O­

-trimethylsilyl-S-D-glucopyranose and the assignment problem has 

h t d . P f H . 1 2 , 3 d d . ' . un e us ever since. ro. arris et a. :succee e in assigning 

some of the shifts in other pertrimethylsilylated monosacharides. 

Unfortunately, non of the spectroscopically "pure" methods of as­

signements used2 ' 3 was applicable to our compound except for the 

selective mono-deuteration but that was not up to the taste of our 

chemists. Hence we had to resort to substituent effects. 

Since 29si chemical shifts correlate relativ~ly well with ax 

constants in the Me 3SiOR compounds it was no surpise to find 

an exellent c01::-relation for "rigid" 1,6-.anhydro-S-D-glucose deri­

vatives. Using the correlation for trimethylsiloxy group bound to 

C - 3 carbon the signal at 8 = 17.57 (in tDClj) should be assigned 

to the trimethylsiloxy group on this carbon atom. From a comparison 

with the spectrum of 1,6-anhydro-2-0-tosyl-3,4-:-di-:O-trimethylsilyl­

-S-D-glucopyranose (8 = 19.81 and 18~54) ·we could assign the sig­

nals at 8 = 18.52 and 17.78 to the groups on c · - 4 and c - 2 car-

bons , , resp • . 

OR 

1,6-anhydro-S-D­
-glucopyranose , 
skeleton 

Sincerely yours, /,,Zza-
#schraml 

1. Schraml J. et al.: Coll~Czech.Chem.Comm. 
41, 360 (1976) 

2. Grale D.J., Haines A.H., Harris R.K.: OMR 
7, 635 ( 1975) 

3. Haines A.H., Harris R.K., Rao R.C.: OMR 9, 
432 (1977} 
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Croekestraat 79 
. 3522 AD Utrecht 
Tele f,qon 030 • 882311 
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Datum .,, ·"'/ 

i 
5 Novernb~r 19a1 

i 
Dea~ prof. Shapiro, 

I 

i 

I 

Professor ~.L. Shapiro 
Dep~rtfl)_ent of Chern'jstry 
T~X?S A&M Universitj 
College Station 

: Tex.?s 7784~ - U. S .JL 
. ! 

It hJs been known for some ye~rsi that coupling constants are solvent 

depei'leni, i . e. ch,mgi ng the sq l Vert will I c.han~e _the couo l i pg constant 

even iwhen no conforrnationql changes occur
1
in the soJute ~ • · 

I 

A mal or factor i~ this solv,erit dependency
1

(wJ,ich _is in the orcier of Jess 

than 
1
3% for 1JC_H) is a_ttributecl _to an electric field eff~ct. Recently 

tJie ~lectric field dependency has been st~dieci by Wa~anabe c.s. fo·r 
1
.J:c-H 

in a !number of ·chlorine substituted ethanJsi and haloethanes? dissolved ·, 
. . , •• I . . . ' • .. • ' • : • . ' I -· ' .. •' . . ' , ., - . - . :-

in a Iseri es of solvents with dielectric constants ranging fr.om 2.24 to 
191.~.· Of the several models which descfi~e the induce~ electric -fi~ld I . . . . ·.. . . ·, .. .. . . . - -

ciist1ibytiory in the solute 3 ·i+.s.G ~Jatanab~ uses the "soivation" or 
11 sol ~aton 1

' model 6
• The.oretical values for tJC-H are derived from finite 

pertJbation INDO and/or CND0/2 apprbximations. . 

Thou ~h the fit pf the o~served da~a anci t 1e theoretical values jn the 
studi;ed solvent ranges are far from perfec;:t~, Watanab.e conclucles that, 

afte~ scaling of the theoretical data, the sovation model is at least 
I 

as satisfactory as the reaction field modJJ. 
'1 .• • • 

As w~ haci done some preliminary ~tudjes or:i the solv.ent dependency of 
1JcJ in various compounds, ·but did riot o~tain ye'ry satisfactory results, 

we d~ci ded to study the old workhorse of ~ l ectri c field dependency of . 
i · - I - . . 

NMR Rarameters, PARALDEHYDE. - j 

For 1his compound the shift dependency ori the reaction field has been 
i 
I 

*an~ iri our opinion in~orrectly the dielectric constants of the solvents 
i are used for the calculations. 
I 
I 
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wel1 established 7 
; we measured all counling constants and shifts of this 

comoound for a range of solutions (anoroximately 25%v/v) with dielectric 

constants varying from 2.75 to 42.44 (solvent Eis 1.89 to 109). 
We plotted the coupling constants against a number of dielectric functions, 

i -~.: 
£-1 

E+2.86' 

We found that there are discreoa~cies in the curves for solutions with 
dielectric constant~ above or below the dielectric constant of paraldehyde. 
This is not unreasonable because, according to the review article by S.L.Smith 8

, 

on~ should gradually change from an electric field in the solute cage caused 
by the reaction field to one which is due to the Stark-effect 9

, This i~ clear 
from the figure in which we plotted for our nreliminary data both denendenci'es 

(E-1)(2£+1) E-1 on 8 (Stark term) and E+2_86 (reaction field term). 
It has to be noted that no significant changes occur in the conformation of the 

3 solute, because the · Jc-O-C-H' which in this dihedral angle region is very 
sensitive to the conformation, remains essentially constant around an average 

. 1 
value of 2.14 .:!.:_ 0.03 Hz , whereas the JC-H ra~ges from 158.1 to 162.1 Hz. 
Our data show that,at least for oaraldehyde, for a descriotion of the observed 

effects, there is no need to -resort to essenti~lly ooini charge models, but 
th~t a macroscopic "solvent cage'' type of model is comoletely satisfactory. 
Presently we are working on calculations for these systems. 

1. 

2. 

3. 

4. 

5. 

6: 
7. 

8. 

9. 

Yours sincerely, 
a(},(,,/~~ 

$.Watanabe and I.Ando, Bull. Chem. Soc. Jon., 53, 1257 (1980) 
M.Kondo, S.Watanabe and I.Ando, Mol. Phys., I!_, 1521 (1979) 

M.D.Johnston and M.Barfield, J. Chem. Phys., 54, 3083 (1971) 
M.D.Johnston and M.Barfield, J. Chem. Phys.,~. 3483 (1971) 
M.D.Johnston and M.Barfield, Mol. Phys., 22, 831 (1971) 
G.Klopman, J. Am. Chem. Soc., 90, 223 (1968) 

P.Diehl and R.Freeman, Mol. Phys., i, 39 (1961) 
S.L.Smith, Fortschr. Chem. Forsch., 3!__, 117 (1972) 

M.Baur and M.Nicols, J. Chem. Phys., 44, 3~37 (1966) 

NOT~; Data indicated py * are used for the calculation of the c~rves. 
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University of Durham Department of Chemistry 

Science Laboratories, South Road, Durham, DH 1 3 LE 

Telephone: Durham 64971 (STD code 0385) 

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

Dear Barry, 

10th November, 1981. 

Computer program for pulsed NMR spectrometer control 

At last we are responding to the stream of coloured paper from 
you! 

About two years ago we contributed a PDPll program for operating 
an NMR FFT spectrometer. Now a much improved version can be offered. 
It runs under RTll or TSX+ (with the latter the timesharing facilities 
can still be used) and requires an FP-11 processor to be present, though 
a version can be supplied which does not need this. Currently we are 
working on a version which will drive more than one spectrometer 
simultaneously. The program can be supplied as source files on an 
RXOl floppy disk which contain instructions for assembly and use. 
Necessary peripherals, as before are an ARll for display and some 
timing, a DRll for data input and output to the pulse programmer 
(drawings of which can be supplied) ADC and digital plotter. 

Yours sincerely, 

/ I ---- .,\/ 
. r ~ l¥ L,, e"J ~ == 

A. Royston. . R.S. Matthews. 
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DEPARTMENT OF CHEMISTRY 
TEL. (,403) 432_-3254 

THE UNIVERSITY OF ALBERTA 
EDMONTON , ALBERTA,CANADA 

TELEX 037-2979 

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

13 c T Measurements on 1 

Dear Professor Shapiro: 

. T6G 2G2 -

November 9, 1981 

P r o!s t a c y c 1 i n 
I 

I 

In our continuing studies of the str~ cture-activity relatLons 
of the prostaglandins, specifically of prostacycl in and its 
d e r i v a t i v e s ( 1 , 2 ) , we h a v e c a r r i e d ·o l u t d e t a i 1 e d 1 3 C T 1 me a s u r e -
ments on prostacycl in . 

I 
' . 

1 2 
HO2C 

10 

I I 
I I 

HO OH 
i 

The 13 C resonances were readily assi~ned using the 13 C spin echo 
t e ch n i q u e w i t h g a t e d p r o to n d e co u p 1 i 1n g ( 3 ) . T h e s e 1 i n e a s s i g n -
ments are in good agreement with those observed for the prosta-
cycl in m·ethyl ester in CDCl (4) with the exception of Cl to ~3, 
as expected. The NTI value~ for CS 1to ClS are nearly equal within 
experimental error, indicating that !this portion of the molecule 
has a longer correlation time than _is observed for C2, C3 and C16, 
C 1 8 ' C 1 r . Th i s CO n C 1 u s i O n i s i n a g rle em en t w i t h O u r r e s u 1 t s b a s e d 
on the H re 1 ax at i on rates ( 1 ) • The Ip resent res u 1 ts a re i n a g re em en t 
with 13 C data for prostaglandin F2 (S,6), which has one five-
membered ring between C8 and C 12. a ! 
1 TABLE 3 C C hem i ca 1 Sh i f t s and Re 1 ax a t i on T1 i mes ( NT 1 ) f o r P r o s tac y c 1 i n 
(0.085 M) in Glycine Buffer (0.20 M, : pH= 10.4, T = 4°c). 

i 

Carbon Shift(a) NT l ( b) 

(ppm) (sec) 

1 186.26 
2 39.86 o.66 

.r·--..,,, 

\____,, ' 

- -, 
. ' 
(__,, 
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3 2 9. 1 7 0.56 
4 ( 17) 27.53 
5 100.30 0.23 
6 156.29 
7 34.96 0.30 
8 47.60 0.25 
9 86.35 0.29 

1 0 42.47 0.36 
1 1 78.75 .0. 26 
1 2 56.36 0.23 
1 3 134.67 0.32 
1 4 138.13 0.27 
15 75,44 0.30 
1 6 38.88 O. 38 
1 7 ( 4) 27.53 
1 8 33.89 0.74 
1 9 24.98 1. 48 
20 1 6. 3 1 

a • With respect to TSP-d 4 measured at 100 .6 MHz. Resolution = 
1; 221 Hz/pt -. 

b. The NT
1 

values represent an average value based on 2-4 experi-
m e n t s • E r r o r 1 i m i t s o n T 

I 
a_ r: e ~ 1 0 % • A I i n e bro a d e n i n g o f I 0 

Hz was used. The .m~asurements were carried out on deg~ssed 
samples. 

Referen·ces 

1. G. Kotovych, G. H. M. Aarts, T. T. Nakashima. and G. Bigam, 
Can. J-_- Chem • . ~, 974 (1980). 

2. G. Kotovych and G. H. M. Aarts, o·rg. Mag. · Reson. in press·. 

3. D. Brown, T. T. Nakashi __ ma, and D. L. Rabenstein, J. Mag. Reson. 
in press. 

4 . R • A • J o h n s o n e t a 1 . , J . Ame r • C h em • So c • 1 0 0 ,_ 7 6 9 0 ( I 9 7 8 ) . 

5. W.W. Conover and J. Fried, P.N.A.S.U . S. l.!_, 2157 (1974). 

6. C. Chachaty, Z. Wolkowski, F. Piriou, and G. Lukacs, J.C.S. 
Chem. Commun. 951 (1973). 

Yours sincerely, . 

G. H. M. Aarts T. T. Nakashima 

nl:-~~· J: . Ko to v y c h 
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UNION CARBIDE CORPORATION 
P . 0 . BOX 8361, SOUT~CHA RLESTON, W . VA. 25303 

RESEARCH AND DEVELOPMENT DEPARTMENT 
Technical Center · · 

November 11, 1981 

Professor Bernard L. Shapiro 
Chemistry Departm·ent 
Texas A&M University 
College Station, Texas 77843 

Re: "Increased 13c sensitivity by a new 

Dear Professor Sh~piro: 

! 

t odulation 
i 

method II 

A 543:1 signal-to-noise ratio for 13c 90% ethylbenzene (12 
mm standard sample) has been obtained on our Varian, -XL-100 (Figure 
1) and we routinely achieve 500:1 or better. Prior to this, the 
maximum 13c S:N achieved was 170:1 (Vari~n specification 120:1). 
Other expeiimental results, using a vari~ty of tcompounds, confirm a 
signal strength increase of a ·factor of thr~e. '. This improvement is 
due to a recently developed modulation m~thod for proton decoupling. 

I -

A more suitable power spectral di nsity of the decoupling 
radio-frequency field is achieved by a modulation technique that 
successively modulates the r-f with two frequencies having· a 
frequency ratio of four-to-one. The circuit is shown schematically 
in Figure 2. Our ·varian XL-100 NMR .spectrometer (vintage 1975) 
equipped with the standard random noise ~odulation was used to 
develop and _evaluate this double. rn~dulation scheme. The only 
modification involved the 100 MHz modulator/power amplifier circuit 

.· , (schematic 87-126-860). In this module.~. the input r-f coaxial cable 
was cut and fitted with BNC connectors to provide a means of 
connection to the modulation circuit. ! 

. . . . I 
Our best results were realized by first phase modulating 'the 

r-f with a square-ware frequency of 1~8 Hz followed by a second 
phase modulation with a frequency exactly one~fourth of the first 
frequency (~2 Hz). I 

. I 
A full report of this work is scheduled to be published in 

the February, 1982 issue of the Journal bf Magnetic Resonance. 

: 4i:Sincerely, 

I - / 
1 

rt W. Dykstra 
! 

RWD/lc 
I 

Attachment 
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DEPAitrM.ENt OF i-iEALtiI &. HUMAN SERVICES Public Health Service 

br~ Barry shat,:i.rd 
NMR Newsieti:'er 
't~as A&M university 
coiiege station; Texas 
near Barfy: 

17843 

... ····~ ..... ..... ···- . -~:u..:Llciing .2 •. . Ro.o.rli B2"'.08 .. . 
National Institutes of Health 
Bethesda, Maryiand 20205 . 

NovemBer 12, i98i 

3½ NMil ahd DNA Gonfortnation 
• ~ • ' ~ . • ' • .. , I • 

. Ftii:thet ev~a.e~ce fof . the . altethating (zig'"-zag) phosphbdiester backbone cbnfbfth-
.iHon of pdly (dil.d±) •poly (d.Adr) is provided hy the eHbcts of ificteasing salt concert-" 
frad.ori on its 3lp m-m spectrum. . . I 

· The cioubiet foJ = 22 Hz} origfnaily cieikribeci for i45 bp matetial derived from 
sem.i..;;syritlied.c cliromadn can.hot be resolved in the sp~ctfum. of polymeric synthetic 
fuateri:ai because the iines are too broa'ci ti) • However, it can be tesoiveci in material 
which hits_ t>een sohicatetl to smatier si'ze ranges (2, 3) ~ The aoubiet of poi.y{cIAdt). 
P.?ly(~d±t_ is ob~~ttr~'<:i _,w~ii _ he~?w the nreit:Lng temperature . dete~ined .. by uv absorbancre 
and :Jlp NMR sbi'di•es. Tliis doubl~t iii.dica.te·s disHnct1 confotmations f·ot tlApdT and 
atfi,aA s~querices in the co~ti'oiymer (i;;;.4). 

Atlditi'on of N·ati (2) or csF (jtr.gur·e) 'ca'ti'ses an i h·cr'i:i~s·e •in the sepi:i':ration or the 
d:oublet ~iCh is linear w:itii Ifait cori.centrati'on. Marky .:et at. (s) we:re •a.bi.e to t ·e·soive 
.the dOubiet '6:f synth~dc poly ('dAdt) •p·oiy '('aAJr) in i 1i tetra~thyiammonitiin chloride, 
?1:lt ~ot. in_} M_ or .1.~w~~ c?~.~e~~r~t:i.ons . of N~~:~ _ :!hisi.~iscr:epan~! ~1t11, out re·sul~s. _ 
probably arises from the larger sized c"c;>mmerc·ial mate:r:1..al they used. The · changes 1.n 
the rei~tiv~ areas of the two com~chients observeci ·on ~ddid.on .of NaCl could arise 
from a chati'geover from a strictly ait·ernati'ng 'tonform1at:i:c>'n; at possibly also £tom 

. . .. • , • • . • . I • • . • 

· aggregation. With increasing 'CsF cohcentrati·on the relative areas of the two com-
pon'ents r 'emain appt"'oximab~iy equai (Figth:-e) • 

. Kypr_ et ai. (6) and. Patei et .al. (7) have hc>'th c;oncluci'ed te·cently that poly (:d:A:dTh 
p·oly (dAdt) can exist in two .forfus depending ·on th·e sa:lt concehtration•. stnce they 
were unabie to resolve the doublet of synthetic poiy(dAcl't) •poiy(dA:dT) i.n low salt, 
Patei et ai. conciud.eil that there was a fast n'on~coo·p:etatfve transition with ts+ and 
,· -- ,. · ...... . . · . I .. . 

·other cations from a regular B;:,.form in low salt; represented by a singlet, to ah 
a.it~rnat:1.ng forin in hlgh salt:, represent·ecl by the dot1;b'let . (7). ,kypt :et ai (6) also 
·obs·erved the 'doublet with so'ni•cate·c1. materiai in iow 's'ait, however they explained · the 
ihcrea:sed 'peak separad:on in high salt by 'the ·existe'rice of a "strange double helix. II 

The linear s'hift changes :for the doublet peaks with increased salt coitcentration that 
we have observed indicate a fast nori;.:;,coopetad.ve ttan:sitioh via a ·contin·uum ·of 
s'fructur·es inv'<',iving bNA winding (8) from a zig;;..za:g '.B-fom to a zig-zag C~'fotm. 
Further dei:'ails of ·ccinf'omati'onal aspects of salf e·ff:ects on alt·ernad.ng d.(AT) and 
·other seq·uences will be given in a ·forthcci'ining pub11·dation (4) • ' . 

David Foxali has arrived from Oxford, to replace Lev Jacobson, just as out 
N:i:colet.;.o:ifo:rd sob 'MHz spectrometer has become operational. 

I 

JSC;: eil 

Yours sincerely, 

.. ~ .-; I · /7.,t;?J : . ~ · 
. . I .. . (_ ,r?u~- . 
· ~ -· -~ . ✓ .• . . ··· .. . 

Ja~k ,s. · Cohen r& ·Chi-...:wa:n Chen 
Develci'pmental :Pharmacology Branch 
National Instftute of thiid · 
·Health and Htiinan Development 

I 



r"-, 

1. H. Shindo, R. T. Simpson and J. S. Cohen. J. Biol. Chem. 254 8125, 279-34 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

1979. 
J. S. Cohen, J.B. Wooten and C. L. Chatterjee. Biochemistry 20 
3049, 1981. 
C. W. Chen, J. s. Cohen and .A. Zador. J. Biochem. Biophys. Methods 
in press. 
J. S. Cohen and C. w. Chen, in "New Methods and Applications of NMR 
Spectroscopy," G. Levy (ed.), ACS Monograph, in press, and paper in 

·preparation. 
L. A. Marky, ri. Patel and K. J. 'Breslauer. Biochemistry 20, 1427 
1981. 
J. Kypr, M. Vorlickova, M. Budesinsky and V. Sklenar. Biochem. 
Biophys. Res. Connn~ 2.2_ 1257, 1981. 
D. J. Patel, s. A. Kozlowski, J. N. Suggs ands. D. Cox. Proc. Natl. 
Acad. Sci. USA 78 4063, 1981. 
V. I. ·Ivanov,. L. E. Minchenkova, A. K. Schyolkina and A. I. Poletayev. 
Biopolymers 12 89, 1973. 

Figure Legend: 

0 

Dependence of 
31i spectra at 
109. 3 MHz of 
sonicated 
poly(dAdT)• 
poly(dAdT) on CsF 
concent.ration at 
37°C. 



Eidgenossische 
Technische Hochschule Zurich 

ETH-Zentrum November 15, 1981 
CH-8092 Zurich 

Liiboi'atorlum 
tor PHysikallsche Chemie 

Durchwahlnummer 01 / 256 4.3.6.8 ..... : .... 
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Prof. B.L. Shapiro · 
Department of Chemistry · 
Texas A&M University . . 
College Station 
Tex~s 77843 US A 

I 
"Optical Line-Narrowing" in ~agic Angle NMR 

bear Dr. Shapiro, 
I 

Al~ . reade~s familiar ~ith m~gic angle : spinning k~o~ how elusive 
that . myth~cal angle really is. Although the stability of Andrew­
~~Arils rotors is quite satisfactory, the axis of rotation is not 
weil defined. In practice, this axis often deviates significantly 

· from the symmetry axis of the conical ! stator, thus making accurate 
mechanical control of the latter's position .meaningless. The ac­
tuai a:Xis of rotation varies with spinner speed, rotor material, 
sarilpl·e packing and temperature of the 1 driving gas. The angle is 
best calibrated by observing the linewidth of a signal with large 
anisotropy (Such as the carbonyl resohance in glycine), but pain­
staking adju:stments may become useless after changing the sample. 

. I . 

We have recently implemented a simple! optical device to adjust 
the angle of the -actual axis of rotat~on. An inexpensive low-power 
laser source (Spectra Physics model 1~6) is 'mounted between the 
;,horns" o_f the magnet cryostat, with ~he beam directed vertically 
down the bore of the ·superconducting magnet. This beam is first 

. . I 
deflected by a polished aluminium mirror ., mounted at about 1 cm 
"f .rom the rot.or. 'The surface of the 8 ~ 12 mm mi·rror lies at an 
angle of 54.7° with respect to the vektical magnetic -field, parallel 
to the roto:r axis -. The laser beam is ~hen ·deflected by the -cap of 
the spinning -Andrew-Beams rotor .. Although we normally use ('per­
deu.tei"ated) _ plexi·g.las which is •quite f ransparen,t, it is su-f.fi- · 
cient to polish ~:~e 01;1ter :~·urface_ of fhe scr~w-on c~p ~o ob~ain 
adequate refl·ection ,, in spite of the scr-ewdriver-slit in this 

- . • I 

surface. -(The greatest part of the beam helps to keep the sample 
warm and colourful) ,. 1 

The be'ain travel-s bat:k ·-up the ·magnet b~re, is .reflected by a 45° 
mirror .faste-ned "to the laser source ,(!the primary · be:am tr,avels 
through -a :hole in this alumin•ium mirr;or), and projects an image 
on the wall. 

( 
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The total path length after deflection on the rotor cap is 6 m, 
hence a deviation by ± 0 .1 ° causes the image to move by ± 1 cm. 
Deviations of the rotation axis perpendicular to the plane spanned 
by the magnetic field and the spinner axis do not affect reso­
lution, and co_rresponding excursions of the laser image (vertical 
in our arrangement) may be ignored. In practice, the surface of 
the screw-on cap may not be perfectly normal to the axis of ro­
tation~ As a result, the laser image describes a circular or 
elliptical path in the course of sample rotation, typically with 
a · diameter of about 10 cm. The linewidth of the carbon-13 reso­
nanc~ correlates reproducibly with the horizontal excursions of 
.the laser image as shown in Fig. 1 . The device has turned out 
to be useful if the sample must be changed frequently, or if 
spectra must be obtained with different spinning speeds (e.g. to 
unravel overlapping sidebands). Fig. 2 shows how the lineshape 
degrades upon acceleration from 2000 Hz (bottom) to 4000 Hz 
(middle). A straightforward realignment of the laser image yields 
excellent lineshapes without trial-and-error (top). Note that the 
amplitude of the centreband is enhanced at the expense of the 
sidebands (not shown). 

The infrared spinner-speed detector of our Bruker CXP-300 is 
mounted sideways, directed towards the rotor segment which pro-
trudes from the rf coil. 

We've found research to be more enjoyable with our device, parti­
cularly in our recent attempts to combine magic angle spinning 
with two-dimensional spectro~copy. 

Yours sincerely 

~o./4'7 f?c~~(o,_,_ 

Geoffrey Bodenhausen Pablo Caravatti 

R.R. Ernst 
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Caibbn~l3 r~sbnahce bf catbonyl in ~lycine, obser~ed 
at 75 MHz with cross-polarization, high-power decoupling 
and 4000 Hz rotation speed, showh as a function of the 
actual angle of the rotor axis, The deviations of the 
laser image were (from top to bottom) -10, ~1, 0 +5 and 
+8 cm from the optimum. The linewidths are 85, 50, 30, 
50 and 85 Hz (expanded plots cover 1500 Hz, Lorentzian 
broadening 10 Hz)~ 
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vr~t~4000 Hz 

vrot=4000 Hz 

vrot= 2000 Hz 

Lineshape of carbonyl resonance in· glycine (same 
conditions as .Fig. 1). Below: 2000 Hz rotation 
speed, with a_ngle adjusted optically. Middle: 
after acceleration to 4000 Hz, the laser image 
indicates a deviation by +LS 0 

• · .Top: optical 
realignment yields excellent ·resolution (30 Hz 
+ 10 Hz ·Lorentzian line-broadening)·. 
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UNIVERSITE PARIS VII 

INSTITUT DE T O POLOGIE ET DE DVNAMIQUE DES SVSTE M ES 
1, rue Guy de la Brosse - 75005 PARIS Tel. : 336 25.25, paste 36-15 

LABORATOIRE DE CHIMIE 

ORGANIQUE PHYSIQUE 

J.-E. DUBOIS, Directeur 

BT/CR. N° 406 

Dear Professor Shapiro, 

Paris, November 18, 1981 

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

Title : Magnetic Pollution· at the Jussieu Campus, Paris ,France. 

It is known that due to its intrinsic stability, a superconducting 
magnet does not require a nuclear lock system even for long term accumu­
lations, at least for spins > I . However our BRUKER \IP 200, when it is _not 
locked, shows a random drift of c.a 10-15 Hz at 200 .Mhz within a few 
minutes around a constant value. ·This precludes · any unlocked accumulation. 

After extensive trouble shooting (exchange of the master oscillator, 
cancellation of the room temperature shim system, etc •• ) together with 
switching off of all electric apparatus in the vicinity of the spectrometer, 
we concluded that an external random magnetic field of a few gauss was 
responsible for this drift. Indeed a permanent magnet HITACHI-PERKIN ELMER R 24 
spectrometer located in the same building shows a similar drift. This random 
magnetic field can have two causes : 
I) Two subway lines (600 volts D.C) run under the campus. 
2) Our laboratory is in a concrete building but we are located close to 
a very large steel building (the main part of the campus) in which a per­
manent magnet VARIAN EM 360 spectrometer shows even greater drift. Moreover, 
if the magnet axis is rotated by 90°, the resolution cannot be stabilized. 
There are certainly random electrical currents running in the steel frame­
work which induce random magnetic fields inside the building and perhaps 
outside, at least on short distance. 

Recently, a BRUKER WM 250 superconducting spectrometer has been ins­
talled at the campus in another concrete building. Contrary to its colleagues, 
this spectrometer is perfectly stable. Indeed the WM .250 is further from the 
steel monster than our WP 200. Moreover the WM 250 is installed on the 7th 
floor arid in fact rather far from the subway lines. This place is really 
the 7th he·aven for NMR spectrometers ! · 

Yours sincerely, 

------

? 
B. Tiffon 

Professeurs et Maitres de recherche : 

P. BAUER , J . CHRtTIEN. G. DODIN, J. -P. DOUCET, J.-E. DUBOIS, P.-C. LACAZE, C. LION , H. MIR-HEDAYATULLAH, M.-F. RUASSE . 

J. TOULLEC. 
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CALIFORNIA INSTIT .UTE QF TECHNOLOGY 
I 

DIVISION OF' CHEM I STRY ANO CHEMICAL ENGINEERING 

G_ATE S ANO C RELLIN LABORATORIES OF CHEMI STRY 

PASADENA, CA IFORNIA 91125 

JOHN c: ROBERTS . 

INSTITUTE PROFESSQR _OF CHEMIST~Y 

Di~ Bernard L. Shapiro 
Dep~rtment of Ch~mistry 
Texas A&M Univer si·ty 
College Station, TX . 77843 November 19, 1981 

iso 0 Pulse Lengths for Solutes con , ainin~ 15N as a Function 
of Solvent 

Dear Barry, 

The recent letter from Dr. Ziessow published in TAMU (July 1981, No. 
274-5) about the solvent dependenc of RF pulse lengths piqued our 
interest. A~ we of_ten take gitrocj~ ~-15 ~pectr~ of sarr,ples at the 
natural-abunignce level of 1 Nor of samples with very low _~oncen­
trations of N-labeled compounds, l we usually use the 90° pulse 
length of a standard sample of 90% formamide/DMS0-~6 to determine 
the optirnurr. pulse length, regardless of solvent. To test the validity 
ot: this procedure, we measured thet l80° pulse length for 15N-labeled 
benzarnide dissolved in various sol ents using an XL-200. The results 
follow: 1 

• • 

I 

' ' 

Solve·nt Concentration, mM . ~ ( ~0-25°) 180° pulse, µ.s 
• I 

c 6H6 ca. 10. 2.3 ! 50 

CHC1 3 40 4. 8 , 47 

CH30H_ 40 32.7 48 

H20 40 80.4 48 

H 0 2 + 0.5M NaC+ 40 51 

90% formamide/DMSO-~6 I 
49 

One can see that the 180° pulse le gth is relatively constant over a 
wide range of solvents. When Dr. z ~essow i's 180° pulse lengths ar.e 
plotted agaipst the dielectric con~tant, ) the points fall on a straight 
line except for the point for HMTA J in H29. 'I'his was the only measure_: 
rnent of a solute i'n a solvent. Fortunately, it seems that the _180° 
pulse length for 5N in a solute i 1 not an important question -of the 
solvent's properties. 

:~}~e~, 
/~~ 
Michael Nee 

j'J. 
I 

John D. Rober ts 
I 

L 
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Department of Ch c1rn stry 

Setting the Magic Angle Using a Quadrupolar Nuclide 
Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 

Dear Barry: 

( 303 )491-6480 
Colorado State University 
Fort Collins, Colorado 
80523 

279-42 

As an increasing portion of our Center's activities revolve around 
solid-state experiments, details of magic-angle spinning (MAS) have become 
very important in the Center. Essentially all of our MAS work has used the 
bullet design spinner (Bartuska and Maciel, J. Magn. Reson., ~' 312 (1981). 
One of the annoying characteristics of this design, which is s~ared with the 
mushroom-type spinner, is the uncertainty in setting the angle (spinning axis) 
for each experiment. A common procedure in 13C work is to set the angle with 
hexamethylbenzene (HMB), and then use the same (or hopefully identical) spinner 
with the sample of interest in it. This presupposes that the density and packing 
characteristics of the sample are sufficiently close to those of HMB that the 
HMB angle setting is valid. If lines that are broader than expected are obtained, 
one sometimes repeats the run once or twice with slightly different angle settings 
to determine whether off-axis spinning is responsible for the line broadening--an 
annoying waste of time . 

Jim Frye has developed a method of using the MAS spectrumof 79 Br in KBr as 
a means of setting the angle in a 13 C experiment. The 79 Br resonance frequency 

. is so close to that of 13 C that both resonances can be observed without retuning 
the probe. A small sample of KBr can be pl aced at the bottom of the spinner with­
out appreciably degrading the effective volume of the sample . 

It has been demonstrated recently, especially by Oldfield and coworkers, 
that MAS provides useful narrowing of the resonance lines of half-integer quad­
rupolar nuclei, providing spectra that often have rich sideband patterns (see 
attached figure). We have found that a convenient parameter in the K79 Br spec­
trum for setting the angle is the ratio of intensities of the second-order 
spinning sideband and the central peak. The accompanying figure shows a plot 
of this parameter against angle, together with a corresponding plot of aromatic­
to-aliph~tic intensity ratios in the HMB 13 C spectrum. 

We have found this technique to be routinely useful and convenient, and are 
exploring other half-integer quadrupolar nuclides for related purposes. 

/, -

~

·nee ely, 

YE.~ 
Professor of Chemistry, and 
Director of the Regional NMR Center 

GEM:lb 

*' External Organ of the Mile High PENIS Laboratory 
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FT /MAS 79Br spectrum of KBr at the magic angle (A) and 
0:5° off angle (B), at 37.6 MHz. 1000 3-µs pulses were 
taken with '.a 70-ms repetition ti me. Extensive a 1 i as in g 
of high-order spinning si~e bands is evident in A. 
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o.___...__ ___ _._ ____ .____ ___ _._ _____ _ 
-1.0 .;o.s o.o o.s 1.0 

MA-8(deg) 

Plot of peak height ratio vs deviation from magic angle . For KBr, 
R = (average height of second.:.order spinning sidebands)/(hei.ght of 
central peak) with powdered (0) and crystalline (6) samples. For 
HMB ( □), R = (height of ·aromatic peak.V(height of methyl · peakr 
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School of Studies in Chemistry 

' 
'Bradford West Yorkshire BD7 10P England 
T~lephone Bradford 33466 (STD Code 0274) . 

I 
Telex 51309 UNIBFD G 

I 

16th November, 1981 
I 

Professor R. L.Shapiro, · TAMUNMR Newsletter, 
I:epartrrent of Chemistry, Texas A & M University, 
College station, TEXAS 77843. 
U.S.A. 

rear Professor Shapiro, 

.ORGl\t:UC . GECCHEMISTRY OF 'IURKISH ASPHALTITES 
. I . . . 

. . · ... . • In t~ol~ration with Turkish oolleagues I at Ankar13 (A~ 91~y & F.·~el) and 
Istanbul (E.Ekinci) , we have reCE11.tly made use of 1 H and C NMR m solution to 
·aid •studies by GC, mass-spectraretry, etc. of hydrocarbon fractions extracted 
fran two Turki:sh asphaltites. 'lhese minerals (typical analyses: c, 50-:57.; 
H, 4-6; ·n, "'i; s, 7-8; volatiles 28-47%) have .analogies with North Anerican tar 
sands and can be processed to yield frels and dlemical feedstocks .• 

'lhe Soxhlet-extracted biturrens were ·sepaJated -:Etan the asphaltites by 
•solvent extra<1i<::x?- '(n-pentane, benzene, rrethanol)! and -si~ca-gel rolurrn 
drranatograi;ny ,; molecular-sieve adsorption ·of n-alkanes enabled :the .branched/ 
cyclic fraction to be separated fran the total aJ;kane fraction of Avgamasya 
asphaltite. '!he biggest fractions (over 80%)of the biturrens are neutral benzene­
soluble aranatic 'materials, either '!~11:]ble (viscqus oils) or insoluble {solid 
asphaltenes) ih n"""pentane. 1H. and c '.NMR3 shCM that these fractions contain 
small polynuclear aromatic entities linked by heteroatoms and substituted with 
naJ;iithenic groups and allcyl chains. Characteristic structural pararreters4 have 
been derived (Table ) , while 5Q.v€.r~l statistical average structures for the 
oils have been devised,representative of the 'very many :irolecules present,covering 
a :irolecular-'-~ight range 200-2000. Arana.tic and talkane coopositians of these 
predahihantly aranatic asphaltites are consistent with geod:l.emical origins as 
petroletll11 migration foll<:Med by biodegrada:tion arid other . maturation processes. 

' i ' 

Yours sincerely, , 

. . /l r, t~:~ ,.~,;\,~ 
K.b.Bartle D.W.Janes H.Pakclel 
(I:ept.of Phys-.Chem.,, 
Leeds Uriiversity) 

Peferenaes: 

1. 
2. 

3. 
4. 

K.D.Bartle, T.G.Martin and D.F.Williarns, F'ue:z, 54, 226 (1975). 
K.D.Bartle, D.-W.Janes and H.Pakdel, A.C.S. Int.e'T'divisional Syrrposilll11 m 
"Advances in Coal ,Oiaiacterizatian"; Atlanta, 1981. 
K. D. Bartle, E .·Ekirild, B ~Frere, M. Mulligan and C. E. Snape, Chem. Geo l,. , in the press. 
K~D.Bartle, W.R.Iadner, . T.G.Martin, C.E.Snape and D.F.Williams,, Fuel, 58, 
413 (1979) • · l 

.,_•, 
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Table 

STRUCTURAL PARAMETERS,CALCULATED AS DESCRIBED PREVIOUSLY~CHARACTERISING NEUTRAL AROMATIC FRACTIONS OF ASPHALTITE BITUMENS 

Harbolite 
a 

~-pentane solubles- a asphaltenes-

Avgamasya asphaltite 
a n-pentane solubles-

a asphaltenes-

Av8rage molecular formula 

Number average molecular weight 

1 Aromaticity: from H 

c47.7H66.251.9°□ .s c133.sH1s1 ~2N1.,s6.2°1.1 

710 1990 

c27.3H32.35□ .9°0.1 

390 

c104.1H101.1N1.1 53_j01.3 

1500 

13c 

Degree of alkyl substitution. a 

Average alkyl chain length 

Peripheral ccirbon. C p 

Ring carbon. CR 

b 
C - 6 -
E 

C - G 
R 

D.37 

D.34 

D.48 

s.o 

18.3 

19.2 

0.93 

□ .48 o.ss 0.58 

□ .47 □.so 0.52 · 

□ .so 0.43 · 0.47 

4.3 2.5 6.4 

52.6 13.3 26.1 

71.9 16.1 65.9 

0.71 . 0.73 0.34 

----··-----------------------------------------------------------------------------------
a Benzene a luatas. 

b Parameto~ describing degree of condensation of aromatic nuclei~ which decreases with increasing condensation and is 

invar·iant w~th molecular weight for a given homolo[OUS series. 

N ...... 
"' I 
..i:,, 
0) 
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L.iNibN CARBIDE CdRPDRA TiON 
P . d . BOX 8361, SOUTH CHARLESTON, W . VA. 25303 
RESEARCH ANO DEVELOPMENT DEPARTMENT 
Technical Center 

Pr6tess6i ~etriatd L. Shapiro 
Oep~ttfu~nt ot Cheinlstty 
Texas A&M bnlversity 
toiiege station, Texas 77843 

I 

I 
I 
I 

Ruthenium ~MR 
I 

Novembver 18, 1981 

. . . I 
We have . been interested in developing ruthenium NMR in our 

labora~otiesl, 2,3 and thought your rea~ers might be interested ih 
some 6f :6ur obse:r~ations~ Using our mbdified Varian FT~80A, a 
vatiety of ruthenium resbriances have b~en observed. (See Figure.) 

. .. . I 
After finding Larinbr frequenc[es for Ru•lOl and ~99, we 

were surpr lsed to discover a Ru-99 :respnance .which was . closer to 
K-39 and Ag-109 resonanc·es than it was1 to out selected · reference 
[Ru (CN) 6 4- ·1 • Based on other metal nuclide information, we 
expect th·e chemical shift range to be even greater than the 7000 ppm 
ob~erved to date. 

Sincerely yours, 

~~ 
Arnold M. Harrison 

AMH/RWD: .ps 
Ro~Dykstra 

. . .. . . - . . . . . -----------------------------------
and Ar:nold 

I 

l. Robert w. Dykstra M. Har•r ison, J. Magn. Reson., 
45(1) ,108(1981). 

'Har ~ i sbn, 2·. Robert w. Dykstra ·and Arnold M. J .• Ma9:n. Re son., 
in press. I 

I 

3~ Robert w. Dykstra, presentation at Midwest NMR Discussion Group, 
December 6, 1980, Purdue University, West Lafayette, Indiana. 

.. , ·:......., 

\_, 
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39 K 

109Ag 

3.71.5 3.710 3.705 3.700 

_) 

11 NMR 11 FREQUENCIES OBSERVED ON 

A MODIFIED VARIAN FT-BOA 

2+ 
99Ru (NH3) 6 

) 

99Ru04 4-
99 Ru (C N )5 

FAC-

99Ru(C0)3I3 

FAG-

99 Ru(G0) 3 C.13 

~ 

99 2+ 
RufCNCH3)6 

N ....... 
3.6.95 3.690 3.685 

M Hi! 
3.680 3.675 3 .670 3.665 3.660 3.655 ~ 

~ 
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Dr. E. Haupt 

iiiiiiiut fllr Anorpniiche uiui Aniewanilte Chenile 
Martla-Liither-Klng-Pbtz 6 l Hamburg 13 

. -~ . . . 

Prof. Bernard L. Shapiro, 

Department of Chemistry 
Texas A&M University 
doilege Station, TX 77843 · 
USA 

7 

:J 

INSTITUT FUR ANORGANISCHE 
UND ANGEWANDTE CHEMIE 

Femspred,er: 41 23' · 31 3 5 ) Durchwahl 
Behllrdenlietz: 9. 38. ( • ) J · · 

Telu-Nr;: 2 14732 

Datum iind Zdd,ei, l~rei Sdireil>HI Akteazelchea (bel Antwort bltte an11eben,) Datum 

Seti-elf 

Nov. 2 0, 1 981 

Dear Professor Shapir'C), i 
the successful use of modern pulse-sequences depends on , 
the a:ccuracy of the 906 (-180°-)..;pulse-length. This deter-

' . 

minati'brt is done either by signal-nulling methods or the 
time-consuming intensity measureinents on a standard sample 

with all its inaccuracy {e.g. TA~UN '274-5). 
Therefore it seems desirable to have a simpler method -, which 
gives a dir~ct acceaa to this value especially for those ­
experimehts, where higher concentrations are necessary and 

I . 
a BB-decoupled spectrum -can be reached with one pulse. 

I 

If one runs two times ,a spectrum l 
bf ihe second experiment is 

o<..if can be determined -: 

s i·J? ol-, 

Sin ol_i 

I 

twice 

I 

I 
I 

where the pulse-length 
the length -o.f the first, 

The ·90°-_pulse is than calculated las: 

I 

\ _ _,; 



:. 

tp: 

E 
0 

· 'SI' . 
"'-' 

The example is for the proton-pulse (CHC1 3 ) on an WH-90. 
The calculated values are: 

tp1 tp2 tp(90) 

o.5 1.o 2.7 

1.o 2.o 2.4 
1.5 3.o 2.3 

tp = 2. 5 }'-sec 

2.o 4.o 2.6 

279-50 

This agrees well with the observed result of the intensity 

measurement. 
Another example may be taken from a spectra-catalogue (WP-80) . 
for 13c (Ethylbenzene), if the calculation is restricted to 
the CH-carbons. The calculated values are in . the range bet­

ween 6.79 and 6.91 /"sec, while the estimated value is 

7 ,µ,sec. 
This procedure is very fast, because a plot is no longer 

necessary if a computer-printout is available~ With this 
intensity information the procedure will be done automatically 

when phase-correction-programs are available. 

'" . 
\() 

.,,. 
\() U"· . 
'SI' 

1 
o.5 1.o 1. 5 2.o 2.5 3.o 4.o /"sec 

Example: 1 
H-NMR, CHC13 ; Intensities are given in cm from the 

· original spectrum. 

Please credit this contribution to the account of Prof. Leibfritz. 

Yours sincerely 

~~~--
E. Haupt 
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Carnegie-Mellon Un1vers1ty 

! . 

Prof~ssor Bernard L. Shapiro . 
Department of Chemistry 
Texas ·A & M University 
College St~tion, TX 77843 

Dear Barry: 

I 
November 30, 1981 

f 

' 

Department of Chemistry 
4400 Fifth Avenue 
Pittsburgh, Pennsylvania 15213 

(412) 578-3149 

. . ; 
Greetings from all of us at Mellon! Christine continues to aid and abet 

the · cause of NMR spectroscopy, ( do not forge't the shower curtains with yellow 
swans) the most rece~t occasion being the ti~e we w~r~ watching her on the ice 
performing a camel spin. · 

As you know, we and others have been occupied for some time in exploring 
I 

the applications and limitations of the nuclear Overhauser effect in biomacro-
molecules. The trouble is that the relaxati'.on equations are such that in the 
normal experiments (steady state nOe, transi'ent nOe, time-dependent nOe) spin 
diffusion occurs, complicating matters and ~aking the effects difficult to 
interpret unambiguously. I 

Watching Chris rotating on the ice, it occurred to me to explore the 
expressions for cross-relaxation in the rota'.ting frame, to see if they were more 
friendly. Tb,ere are a number of approaches, 1 but the simplest, conceptually, is 
to take T1 3T2 . Under these ~ircumstances, i one can write 02 and P2 (analogous 
too and ppin the usual experiment) as ! 

4 2 

~[5 
20r 

4 2 . 

~(4 
20r 

,. + 
C 

I 
9,- 6,- 1 
2 C 2 + . 2 ~ 2} 

l+w ,. 1+4w ,., 
C C 

I 

I 
i 

I 

I 
I 

Introducin$ these into the usual nOe equations, one finds that the cross-
relaxation is similar to that in the extreme narrowing limit (as though the 
spins were seeing only H

1 
). We have tried this experiment, and . it appears to 

work. I 



279-52 

The trial experiment went as follows . . We used a concentrated glucose 
solution in n2o as a samp!e (very gooey, long ~c) and verified that it gave 
a negative Overhauser effect with abundant spin diffusion. Then we applied a 
90° pulse followed immediately by a spin-locking pulse of 0 . 3 secs duration 
alfrng they. Accumulation of FID and transformation gave spectrum 1. Repeti ­
tion of this experiment, but with preliminary inversion of the a anomeric 
proton signal using a soft DANTE-like sequence, gave spectrum 2. The differente 
is shown in spectrum 3. Behold! A selective positive nOe. The spectra are 
not very pretty because they are all single- scan spectra, and because we do not 
have a very powerful spin-locking field as yet, but they are reproducible and 
give other effects as predicted ( invert a2 , observe a 1 change) as well. 

It takes no great effort to see that this could easily form the basis of a 
2-D method (simply wait t2 between application of 90~ and spin locking y pulses). 

A name? How about camel-spin (Cross-relaxation Appropriate for Mini­
molecules Emulated by Locked Spins)? Don Bennett and Joe Dadok put together 
the necessary gates, amplifiers, and phase shifters ·so that we could do this 
experiment, and they, Rich Stephens and I spent many hours combating and over-· 
coming some peculiar phase glitches introduced by the DO command in · our Bruker. 
We are working on improving the experimental set-up. Best regards to Lee. 

1 

~ .,. .. , 
"'~ =••r~~--Jc 

Sincerely, 

Aksel A. Bothner-By 

2 

K ·· ,,, CHD/ 
cl = ,-zrc. r>c 

D1 ~ ~0tt:1 "'•c 

3 

J. 



DEPARTMENT OF THE NAVY 

NAVAL RESEARCH LAB()RATORY 

·wASHINGTON, D.C, 20375 

· 3 December 1981 

Postdoctoral artd Visiting Scientist Programs 

IN REPLY REFER TO; 

.6120-505:ANG:mjt 

The Naval . Research Laboratory -has programs for both postdoctoral and 
· vi!'liting scientists. We are writing, .on behalf of the Polymer • Diagnostics 

Section, to inform TAMUN Newsletter readers of some of these opportunities. 

The NRL postdoctor·aLprogram is administered by :the National Research 
Council (NRC) and, the applications are approved on a ·competit_ive b?s.is. 
The present stipend is $22,400 per year. Relocation expenses and a professional 
travel allowance are prov:i,ded. The applicant must be a U.S. citizen. 
Appointq1.ents are for two years. The following ·attraction has been added . 
recently: a third y~ar of contractual support may be available · fromthe _ 

. • · Office of -Naval Research for selected NRG associates who continue resear·ch 
in po~t -tenur~ ·_positions at ·academic institutions. }\:ppli~?tion and research 
proposal forms · ~re. availa,l?le from NRC at th~ followi11g a·ddress and must °J?e 
completed and returned to NRC by 15 January 1982. · 

Associateship Office, JH 610-PC 
National Research Council 
2101 Constitution Avenue, N.W. 
Washington, D. C. 20418 

Announcement of awards is usually made in April with tenure normally 
beginning within six months of the awards·, but not later than 1 February 1983. 

The Laboratory also has a program for visiting faculty members on 
sabbatical or leave, under the provisions of the Intergovernmental Personnel 
Act (IPA); Depending on the circumstances, supplemental or fuli support may 
be available. An IPA agreement may cover any period from a few months to 
two years. Allowances are provided for moving expenses, travel to scientific 
meetings, etc. 

Within the Section are the following opportunities for research under the 
NRC program. 

Molecular Characterization of Polymers 
13 . 1· . f 1 C NMR So id State Spectroscopy o Po ymers 
NMR imaging for Nondestructive Evaluation 
NMR in Electroactive Polymers and Graphites . 

. . 

The 15 January NRC deadline approaches. Please encourage anyorie interested 
to contact us directly and informally. Your assistance -in publicizing these 
postdoctoral ~nd visiting scientist programs is greatly appreciated. 

A. N. Garraway 
(202) 76T-3239 

~ 
C. F. Poranski, Jr. 
(202) 767-2488 

Sincerely, 

W. B. Moniz 
(202) 767-2323 

H. • A. Resing 
(202) 767-2025 

..,,,,,----



Nicolet Supercon Ff-NMR 
Spectrometers 

Uncompromising performance, limitless adaptability. 

Our spectrometer 
systems have been 
conceived and designed 
to provide optimum 
performance while 
being fully adaptable to 
new techniques with 
minimal cost and 
difficulty. More than 
just a collection of 
instruments, they 
represent a completely 
modular approach to 
FT-NMR instrumen­
tation that allows the 
user to expand his 
system as his research 
needs grow and to 
easily accommodate 
new experimental 
techniques as they 
develop. 

Outstanding Nicolet 
features include 
these: 
• A full range of super­
cohducting magnets 
from4.7Tto 11.7T 
(200MHz to 500MHz 
proton frequency 
range), in bo~ wide­
bore and narrow-bore 
configurations. 

• Multinuclear obser­
vation with a wide 
variety of fixed-tune 
and broadband probes. 

• Simultaneous 
acquisition, processing, 
and plotting for greater 
sample throughput. 

• Simplified control of 
spectrometer oper­
ations and parameters 
by using easy keyboard 
commands. 

• Advanced Nicolet 
11 SOE Data System 
with 128K/20-bit 
memory, 256-step 
pulse programmer, 
and the most 
comprehensive FT­
NMR software package 
available. 

• Extended dynamic 
range performance 
with 40-bit acquisition 
and floating-point 
processing. 

• An expandable pulse­
sequence library, 
including T 1 , T 2 , 

Redfield, INEPT, homo­
and hetero- 2D-FT, etc. 

• Convenient com­
puter control of field 
shimming, observe and 
decoupling frequencies, 
sample temperature, 
and probe-tuning. 

• Precise digital 
plotting with full 
annotation of spectral 
parameters and 
flexibility of hardcopy 
format. 

The versatile Nicolet 
spectrometers provide 
the user with the ability 
to easily adapt to the 
newest techniques and 
experimental 
configurations. 

Some of these are: 
• High resolution 
studies of solids with 
Waugh-Pines cross­
polarization and magic­
angle spinning. 

• High sensitivity 
wide-bore 13C studies 
of high molecular 
weight polymers. 

• Automated T I and 
T 2 measurements. 

• Chemical _dynamics 
studies. 

• Temperature­
programmed 
experiments. 

• 3 1 p experiments on 
living organs. 

NICOLET 
MAGNETICS 
CORPORATION 

A NICOLET INSTRUMENT SUBSIDIARY 

I 45 East Dana 
Mountain View, California 94041 
TWX: 910-379-6589 
Telephone: 415-969-2076 



•Highfield solid sample probe for JEOL's 200 MHz SCM! ~--f.a';■ 

• *Tunable heads - interchangeable plug-in 
matching units for observation of 

13C ( ~50 MHz) 
31P ( ~80 MHz) 

29Si (.-:--- 40 MHz) 
with one probe! 

• Self starting rotor1stator design! 
• High speed magic-angle sample spinning {>4.0 KHz)! 
• "Magic lift probe" for quick sample change and 

probe insertion! 

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

Chemagnetics SCM 
Solids probe 

for JEOL's 
200MHz NMR. 

.I 




