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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, 
st0rage 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 
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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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Paul Rosch 

. l\lAX-PLANCK-INSTITUT 
FOR l\lEDIZINISCHE FORSCHUNG 6900 HEIDELBERG 1 1 

.JA HNBTRAF.IBE 29 

TELEFON (00221> "80 . . 

TELEX ,0111011 

9.11.1981 
296 .AB'l'EILUNG-BIOPHYSIK 

Prof. Bernard L. S~apir6 

Depar~ment of Chemistry 

Texas - A&M University 

College Station, Texas 77843 USA , 

Dear Prof. Shapiro, 

' . I 

l 
' 

I 

the discussion about the u ~efulness of 2D-NMR methods 

1n .biochemistry - real j bio~hemistry, it is - still con­

_tinues. Most work has been :done so far on BPTl,which 

is easily _accessible t b 2D 1 methods because of its low 

~olecul~r -weight, its ~xceilent solubility, and the 
. · I i · 

fact that it is available in virtually unlimited amounts. . I . 

In our la~ we work wi f h t f e protein adenylate kinase 

from pig muscle, an ATP:AMP phosphotransferase of MW 22000, 

which is rather stablel in ( , i11 solutions. One of the tacti­

tal goals . of our work WI as r he first order assignment of 

the 7 tyrosyl residues of t-he enzyme, and therefore we 
I 

tried a SECSY experi_ment. The 1mM solution was kept in 

our 360 MHz spectromet/er f ~r four days, and the resulting 

spectrum. is shown in t h e f ~gure as a contour plot. Seven 
. I i . 1 1 . connected resonances Show up quite c ear y. This may be 

I . I 
· taken. as a tentative assignment of resonances to the seven 

I ! 
tyrosyl residues 

also assigned by 

in adenyl_ate kinase. (A few of them -were 

doub ~e r~sonance· experiments earlier). 

We hope that our resu~ts e:ncourage more people to try the 
I . 

game. 

Silke von Stiernberg 

Rainer Marquetant 

Han~ ,Robert Kalbitzer 

Paul Rosch 

i 
I 
I 

I. 
I 

Best wishes 

S;llu. VO<-< s kM •. ,: l.:.tn J 

? . n(JJf (licJ 

~~ 
L_(j_ . ~ 

L -
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CbNTRO Ob INVbST; IGACION Dbl IPN 
. I I ' 

APARTADO POSTAL 1 14 -740 I I i 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A. & M University 
College Station, Texas 
U. S • A. 77 84 3 

Dear Professor Shapiro: 

MJ;XICO 14, D. ,F. 

Nov.ember 30, 19 81. 

---.. 

Df;PARTAMf;NTO 0!;; QUIMICA 

. . t ff t . 1 3 . 1· Deuterium iso o e e · ec s on C nmr signa s 
' h d k f I f i •• -h ~ 2-- ' · · d Recently publis e war o Pro essor Gpnt er regarding deuterium induce 

shifts on 13c nmr signals, certainlly op~ens new avenues for the understanding of 
organic molecules and inspires us f o rer or.t : our own observations on the subject. 

During a systematic study of /the 
1

j
3

C Ilfllr spectra of natural occuring cedra­
nolides and s~m~ of t~e~r de:ivatif es, iit b ,e':~e necess~ry to introduce deuterium 
atoms at specific positions in ordf r t o! ·secure some assignments. The spectra of 
one of such cases, namely neocedranol a~e shown in the accompaining figure. The : -·-, 
lower trace corresponds to a sampl~ with nat ural abundant distribution of isotopes\-­
while the upper one is due to a sp~cimeh labeled at C-4. 

Detailed comparison of these .bpect~a measured at 25.2 MHz, by acquiring 32 K 
da~a tables befo:e ·F~urier Tran~fopn , r FveaiI.s that in additio~ to the carb~n at 
which the deuterium is placed, isotope effects at two other signals are evident. 

I • I I 
These are those que to the oxygen bearing carbon (C-5) and to C-8a. On the 
remaining signals, as far as our m~asur~ments can tell, there are no observable 
isotope induced shifts, although Ct 8a i ~ separed from the D atom by the same 
number of bonds as C-3, C-6 and C-9. These

1
prelirninary results suggest that 

stereocihernical and related factors \ have j to be studied for deuterium induced ef­
fects. Furthermore, it is clear that measurements at frequencies quite higher 
than 25.2 MHz are necessary for th~ est;i.rnation of induced shifts, since we only 
observe broadening c-5 and c-8aL The isotope induced shift at the directly · 
labeled a ban is 0 ~314 ppm and 1J h-D =! 19.2 Hz. 

( 

I 

! 
I , 

Aydin and H. Gunther, J. Am . r. Chern. Soc., 
•• - --1 - : 

Gunther and .J . .Wesener, TAMl!J NMR INewslet., 

J,~J, 1301 (1981). 

~z~, 34 .(1981.). 
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Tl'LEPHONE 

345 1844 

TELEGRAMS 

UNIMHB PARKVILLE 

fflnfbtr~ftp OIi( -rmourne 
DEPARTMENT OF O GANIC CHEMISTRY 

I 
Parkville, Victoria 3052 

16th December, 1981 

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

I 
I 

4th National NMR Con erence - Australia 1983 

Dear Professor Shapiro, 

I' 

Over the past few years, NMl} usets in Australia have organized National 
NMR conferences aimed at disseminating the latest techniques and applications of 
NMR amongst our colleagues . . The sudcess iof '¢hese has been due in large part to 
the major instrument manufacturers, lwho ~ave provide~ funds enabling ll: to invite 
overseas speakers. In the past these speakers have mcluded G. E. Maciel, I. C. 
P. Smith, H. 0. W. Hill, P. Laszlo cind G] C. ,Levy. 

I ! I 

Although the programme for the 4th Conference, to be held in February 
1983 is still in its infcµicy, we th1ught \tha~ some advance notice to our colleagues 
overseas may be welcomed. In the event that iany TAMlJ Newsletter readers may be 
in the South East Asia area at that time !we would be pleased to see them. 

I 

The Conference will be held at Lorne; a seaside resort approximately 80 
miles South West of Melbourne. The extrJ cuf.ricular activities may include 
tennis, surfing and bushwalking in excellent 'late summer weather. • 

. I : ,, . 
' ' Persons requiring further inform~tiori are welcome to contact any one 

of the Organizing Committee given bdlow. i , 

DPK:EC 

Dr R. T. C. Brownlee 
Dr I. D. Rae 
Dr S. R. Johns 

La Trobe University. · 
Monash University. 
CSIRO. (Fishermans ·Bend). 

Yours sincerely, 

//}~~/£' ' 
c~~__±-
D. P. Kelly, 
Chairman. 

\. 
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UNIVERSITY OF NEW HAMPSHIRE 
DURHAM, NEW HAMPSHIRE 03824 

Depart"ment of Chemistry 
College of Engineering and Physical Sciences 
Parsons Hall. (603) 862-1550 

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

Dear Barry: 

December 11, 1981 

Thanks for your recent gentle reminder. We have been working on 
a variety of ligands containing phosphorus-oxygen-phosphorus bonds 
(POP) and their tautomer-s. We have successfully isolated several 
such complexes using transition metal carbonyls. Some contain tauto­
mers not normally favored in the uncoordinated state. Examples of 
molybdenwn complexes of these types along with their P-31 data are: 

, . I _ ... PPh2 
•, Mo· ~o 

, 1 'PPh2 

I 

5 p = +134.8 (C0)
5
Mo-PPh

2
-0-PPh

2
Mo(C0)

5 

~p =+122 

'i>p = +148.5 
A 

~p = +31.7 ~p = +33.9 
A B (JAB= 107 Hz) 

You may want to title this" Variations on a MolyPOP". 
Please credit this to Ms. Kathleen S. Gallagher. 

Sincerely yours, 

. . ./--?~ ~/47-· Edward H. Wong 
Assistant Professo 

I/ 

280-8 
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BLUE HEN NMR COMPLEX 
. ' 

CHEMISTRY DEPARTMENT 
UNIVE.l{SITY Off DELAWARE 
NEWARK,DELAWARE 19711 

(:lO:.!) 7:J8-l 150 
December 8, 1981 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M: Universit_y 
College Station, TX 77843 

'· 2D NMR OF PEPTIDES: ANALYSIS OF A COUPLED SYSTEM WITH SEVERE OVERLAPS 

Dear Barry: 

We have bee~ exploring the use of two-dim~nsional NMR in conformational 
studies of peptides.. A pa,rti_cularly pretty example of its power is illustrated 
in spectra o.f cyclo (D-pheny1alanyl--:L-prolyl-g1Ycyl-D-alanyl-proline), a rigid 
cyclic pentapeptlde that takes up a co_nformatiqn, both in solution 1 and in 
crystals 2• 3 , stabilized by two intramolecular hydrogen bonds. The 1H NMR spec­
trum of thi_s peptide has a region of severe ov~rlaps: the resonances of the 
a-protons of the Phe, of the Ala, and of one of the Pro's fall on top of each 
other even at 600 MHz~ (ca. 4.8 ppm, see arrow 'in part A of figure). We had 
made a tentative assignment of the order of these res.onances · in the one­
dimensional spectrum. by walking throQgh the overlapped multiplet with a series 
of decoupling experiments a~ 1 Hz intervals, a~d watching for coincident col­
lapses of N-H and H_S re!'lonances. Two-dimensiotjal experiments of two types were 
performed and afforded a c_onfii;mation of the previous assignments with clarity 
and w_ith certainty. In adqition, the coupling !pattern of each individual Ha 
resonan_ce was obtained. 

We show the results in'the attached figur~: A. one-dimensional spectrum of 
this pentapeptide in CDCld (2_0 mg/0. 5 ml) . at 250 MHz; B. 2D cross-sections 
through each individual H resonance obtained f,rom an absolute value, resolution 
enhanced 2D-J res.olved speGtrum of the same sample (relaxation delay-90-
t 1/2-180-t 1/2-t2; 32 scans per spectrum; relaxation delay 4 sec; 2200 Hz sweep 
width, 4K pts in the cS dimension; 68.4 Hz sweep width, 128 pts. in the J dimen­
sion; quadrature detection_; total acquisition time 3.45 hrs); and C. absolute 
value, resolution enhanced spin echo correlated spectrum of this sample showing 
coupling connectivities (relaxation delay-90-t

1
/ 2-90-t 1 /2-t 2 ; 16 scans per 

spectrum; relaxation delay 6 sec; 2000 Hz sweep; width, 512 pts in both dimen­
sions; quadrature detection; total acquisition time 8.81 hrs). 

We feel that the 2_D approach has definite ~romise for sorting out complex 
spectra of peptides_, and despite the long experiment times will become a . much 
used technique in these systems. 

1. 

2. 

3. 
4. 

Martha Bruch 

Sincere!ly, 

;;h. 711 L: . .I 
L:laM.·: ~ 

.0~71.?it,:;t 
~eph H. Noggie 

L. G .. Pease, in Proc. Sixth Amer. Peptide Symp., E. Gross and J. Meienhofer, 
Eds., Pierce, Rockford, IL (1979), pp. 197-200. . 
I. L. Karle, in Perspectives in Peptide Chemistry, A. Eberle, R. Geiger, and 
T. Wieland, Eds., S. Kaig~i, A. F., Basel (1981), p. 261 
L. G. Pease, M. H. Frey, and S. J. Opella, J. Am. Chem. Soc. (1981), 103, 467 . . 
A. C. Bach, II, A. A. Bothner-By, and -. L. M.~ Gieras~J.Am. Chem. Soc., In press. 



cyclo-(D-Phe-Pro-Gly-D-Ala-Pr·o) in CDCI
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· 280-10 

A 1 D Spectrum 

! 

8 7 6 5 4 3 2 1 ppm 

B 2D-J Cross sections 

20 Hz 

4.8_5 - Pro H°' 4.83- Phe H « 4.81-Ala 

C Spin Ech_o Correlated Spectrum 

2 

1 

1 

2 

8 7 6 5 4 3 2 1 
S ppm 
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Universitat Regensburg . 
lnstitut ffu Organisd:ie Chemie 

W.Offermann, A.Mannschreck 

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

8400 REGENSBURG, B • 1 2 • l g B 1 
Universitatsstrafie 31 - Postfach 
Telefon (09 41) 94 3 I 
Telex: 065 658 unire d 

Chiral Recognition of Terpene " Hydrocarbons by 13c NMR 

Dear Professor Shapiro, 

The first Silver/Lanthanide Induced Shift (SLIS 1 )) in 
13c NMR have apparently been mention~d for 4-vinylcyclonexene 

by Wenzel and Sievers 2 ). Smith3 ) app:lied their approach to 
' 

sorrie alkene hydrocarbons. In addition, use of an optically 
I 

active reagent led us to detect :Silver/Lanthanide Induced 

Chiral Shifts (SLICS 4 )) in the 13c NMR spectra of ~-pinene 
-d -h 5) 6) 13 I 1 (" ). f an • camp . ene • ,we report •C SLI.S , va ues in ppm o 

a-pinene (J), ·camphene . ci> ,, and 'born~ne (g) in -CDC13 at 3o0 c, 
induced by Ag(fod) (i) and - (+)-Yb:(:hfbc) 3 .(~), (+)-Eu(hfbc) 3 
(',§_), or (+)-Pr .(hfbc) 3 (J). A negative sign ·means an induced 

shift to 'higher field. The upper one 1 of two numbers refers 

to the '(-') -enantioJTier ,of the hydrocarbon .. 

·-.10 

-.83 
-1.02 

1.91 

."43 
1 

= 

,,......._,_ 

~ 



In most cases, the Yb reagent~ produces the largest 

SLIS effects. Clearly, the distance between the nucleus on 

).-esonance and the reagent is not the whole story. Expeeiall y from the 

different SLIS of (+)- and (-)-enantiomers a substantial 

contribution of the anions, (hfbc) and (fod) , must be 

inferred. 

Sincerely yours, 

~~ 
(A.Mannschreck) 

280-12 

1) We are not the fir.st to describe this phenomenon but claim 
absolute priority for the ingenious invention of this 
expressive abbreviation. 

2) T.J.Wenzel and R.E.Sievers, Anal.Chem. 53, 393 (1981). 
3) W.B.Smith~ TAMUNN 274, 8 (1981); W.B.Smith, Org.Magn. 

Resonance 17, 124 (1981). 
4) Invented inthis laboratory, too. 
5) W.Offermann and -A.Mannschreck, Tetrahedron Lett.~' 3227 

(198l). 
6) W.Offermann and A.Mannschreck, manuscript in preparation. 
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rrl.ie Univorsjty of Live1·pool 

Professor B. L. Shapiro, 
Department of Chemistry, 
Texas A and M University, 
College of Science, · 
College Station, · 
Texas 77843, U • S. A. 

Dear Barry, 

TEL: 051 - 709 - 6022 

11th December, 1981. 

More on Porphyrin Ring Currents. 

Your reminder prompts me to relate some of our recent work on the 
development and application of the porphyrin ring current model. 

Following the realisation that a well parametrised model may be sufficiently 
accurate to be able to provide the geometries of attached I igands on metalloporphyrins, 
Geoff Bedford and I I have been exploiting this application with some TPP derivatives. 
E.g. the metal to nitrogen bond lengths in Zn, Mg, Co TPP (pyridine) complexes were 
determined from the N.M.R. shifts and compare well with the data of the crystaltine 
complexes. Steric interactions between the I igand and the porphyrin in complexes of 
Zn TPP with 2-picol ine and quinol ine produce a dramatic increase in the Zn-N bond 
length (compared to the unstrained complexes with pyridine and isoquinol ine), but 
comparatively minor angle distortions. Also we have shown that the specificity of the 
ZnTPP complexation shifts is linearly related to the basicity of the _ligand for a variety 
of I igands. 

Whilst I was in Davis this summer, Kevin Smith and I constructed and parametrised 
a ring current model for the chlorin ring of chlorophyll derivatives. 2 The exocyclic 
ring E has no appreciable effect on the macrocycl ic ring current, but the C9 keto 
function and the reduction of ring D reduce the ring current by ca. 6 and l 0% 
respectively. In this model an improved close range approximation which gave both 
first-order and second-order continuity at al I points in space, except through the 
current loop itself, was developed. 3 

Also back in Liverpool, Jim Plant has successfully separated and characterised ,...-,.. 
by 1H and 13C all the four possible atropisomers of meso tetra (2-methoxynapthyl) L 
porphyrin. 4 The shifts of the napthyl protons in these molecules provide a further 
stringent test of the ring current model, and it can be shown that part at least of 
the atropo shifts are due to the ring currents of the meso napthyl substituents. 
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We are also currently investigating some further applications of ZnTPP as an 
NMR shift reagent, particularly for multifunctional I igands, and I hope to report on 
these subsequently. · 

Yours sincerely, 

{¾!-✓ 
Dr. R.J. Abraham. 

l. R.J. Abraham, G.R. Bedford and B. Wright, Org. Mag. Res. (in press). 
2. R.J. Abraham, K.M. Smith, D.A. Goff and J.J. Lai, submitted. 
3. Program DIPCALC2. 
4. R.J. Abraham, G.R. Bedford and J. Plant, manuscript in preparation. 
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PURDUE UNIVERSITY 

SCHOOL OF SCIENCE 
at INDIANAPOLIS 

December 16, 1981 

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

PHYSICS DEPARTMENT 
1201 East 38th Street 
Indianapolis, Indiana 46205 
(317) 923-1321 

Errors in T1 measurements due to partial overlap of resonances 

Dear Barry: 

Errors in spin-:-lattice relaxation time measurement may or'iginate from various 
experimental and analytical sources. A systematic error which did not receive 
much (or any) attention in the past, and which nonetheless may significantly affect 
the accuracy of measured relaxation times, results from partial overlap of resonances. 
Fig. 1 demonstrates the dependence of~= (T1 exp - T1true)/T1true, for two resonances 
with equal amplitudes and linewidths (W), on their spectral separation (o), for 
sever~l relaxation time ratios RT= T1true(2)/T1true(l). The solid and the dashed 
lines correspond to the deviations in T1true(l) = 1 sec and T1true(2) = RT-T1 true, 
respectively. In general, the error in the shorter T1 is always positive(~> 0) 
and larger than that in the longer T1 (which has~< u). For example, for RT= 3 
and o/W < 1, ~ > 40% for the shorter T1 • Things get worse when the partially over­
lapping lines have different amplitudes and/or linewidths. More details are given 
in a .manuscript recently submitted for publication. 

Please credit this contribution to Dr. B. D. Nageswara Rao's account. 

Yours sincerely, 

T (,'<¾."'\ 
Joseph Granat 
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We produced these spectra-
13C-Satellite Excitation Using "INADEQUATE',. 

5a•A~d~orh 

CCf~ 

Expansion of the partial INADEQUATE spectrum of 5cx-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, R. Freeman and S. P. Kempsell, JAGS. 102, 4849 (1980). 

Heteronuclear Correlated 2-D Coumarin 
Pulse Diagram: 

90° 90° 

, H~OUPLE 

180° 90° t, 
13C 

,, 
. . -, " - ~ - ~l., 

-~ \· 

Heteronuclear Correlated 2-0 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. varian 

*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 perform 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 

Sendtodayfornew 

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 2-0 NMR, pulse 
sequence generation, dot matrix displays, new software 
capabilities, user-programming, and other valuable input for 
NMR spectroscopists. 

A new Varian Applications 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 
CALIFORNIA ILLINOIS NEW JERSEY 

9901 Paramount Blvd. 205 W. Touhy Ave. 25 Hanover Rd. 
Downey, CA 90240 . Park Ridge, IL 60068 Florham Park, NJ 07932 
(213) 927-3415 (312) 825-7772 (201) 822-3700 

375 Distel Circle MARYLAND NEWYORK 
Los Altos, CA 94022 

4701 Lydell Drive 6489 Ridings Ad. (415) 968-8141 
Cheverly, MD 20781 Syracuse, NY 13206 

COLORADO (301) 772-3683 (315) 437-6464 

4665 Kipling, Suite 1 MASSACHUSETTS TEXAS 
Wheatridge, CO 80033 

83 Second Ave. Plaza Southwest (303) 425-0413 
Burlington, MA 01803 5750 Bintlif f Dr., Suite 202 

GEORGIA (617) 272-4152 Houston, TX 77036 

6650 Powers Ferry Rd. MICHIGAN-
(713) 783-1800 

Suite 100 
3721 W. Michigan Atlanta, GA 30339 

(404) 955-1392 Suite 300 
Lansing, Ml 48917 
(517) 321-5000 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, australia 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 



DOW CORN I NG· 

December 17, 1981 

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

Subject: The Speciation of Mercapto Functional Siloxane 
Building Units at Low Levels by Inept NMR 

Dear Professor Shapiro: 

The ability of polydimethylsiloxane (PDMS) to adhere to a 
given surface may be markedly improved by the incorporation 

280-18 

of small amounts of functional siloxane units into the polymer 
chain (I), in which Risa suitable functional group and 
X<<0.01: 

(I) 

For a recently submitted sample, we were asked to determine 
whether R was either of two possible functional groups: 

(II) 

or 

-CH2-CH-CH2-SH ( III) 
I 

It should be noted here that two complicating factors were 
present: 

i) the ratio of [SiMe 2O]/[SiMeRO] was more than 500 to 1. 

ii) the average degree of polymerization was only about 110 
to 120 units; so that, statistically, only a small 
fraction of the PDMS molecules possessed a sulfur atom. 

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48640 TELEPHONE 517 496-4000 
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Our solution to this problem illustrates the power and 
utility of INEPT 1 as a method for speciation at low levels. 

By setting up our Varian XL-200 instrument to do a 13 C INEPT 
NMR experiment, we were able to obtain spectrum A after an 
overnight acquisition. For one experiment, J = 125 Hz and 
MULT = 5 (which causes methylene carbon resonances to be 
positively phased, while methyl and methine carbon resonances 
are negatively phased} .. Note that there are two closely 
positioned, positively phased signals at ca. 27 ppm and a 
third signal (signals?} at ca. 11 ppm. The lack of observed 
inverted signals (other than for Si-Me} indicates that II is 
the mercapto structure that is present. 

To verify this, a 'H decoupled, 13 C spectrum of IV was taken 
and our assignments are as indicated in spectrum B: 

OCH3 
I 

CH3-Si-CH2-CH2-CH2~SH (IV} 
I 

Again, two closely spaced signals occur at ca. 27 ppm and 
a third (corresponding to Si-CH 2} occurs at ca. 11 ppm. 
This observation is consistent with III as the correct function­
al group. 

The above example illustrates that the use of INEPT in NMR pro­
vides the means to solve an analytical chemistry problem that, 
at best, is difficult to answer by other analytical techniques. 

Sincerely yours, 

~ ~c::;4£ /4~~ . 
Thomas M. Carr 
Analytical Dept. 

Nicholas C. Angelotti 
Analytical Dept. 

1G. A. Morris and R. Freeman, J.A.C.S. 102, 428 (1980) 

\ ,____,, 

L 
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Pharmaceutical Products Division 
Abbott Laboratories 

North Chicago, Illinois 60064 

Decembei 21, 1981 

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

Dear Barry: . 
NOE Studies of Some a-Tetralones 

In order to distinguish between isomers I and II we have resorted to one of the 
"old" NMR techniques, the Nuclear Overhau·ser effect (NOE). When the methoxy 
protons are irradiated there is an enhancement in the integrated area of the 
H-8 proton. From this we determined that the compound in question was I rather 
than I I. 

I II 

This prompted us to measure the NOE of the proton ortho to the methoxy group 
(Table I) of a series of compounds (5,6- and 6., 7-disubstituted alpha-tetra­
lones). The· percent enhancement is based on the increased integral for each 
compound relative· to an internal standard. The data in Table I show that the 

I 

NOE of the proton ortho to the methoxy group is relatively large (ca 30%) when 
the rnethoxy group is irradiated. These data indicate that the NOE is indepen­
dent of the size of the group adjacent to the methoxy group. In addition, the 
NOE is not diminished if there is a proton adjacent to the one of interest. In 
6-benzyloxy-7-rnethoxy-a-tetralone we found that irradiating the benzyl-CH2 re­
sulted in a 24% enhancement of the H-5 proton. 

In measuring the NOE on our XL-100 spectrometer it was necessary (although unde­
sirable) to leave the decoupler on during the acquisit·ion. For I it was observed 
that there was a larger increase in the peak height (43%) than in the integral 
(32%) of the H-8 proton. The larger increase .in the peak height is presumably 
due to the loss of unresolved long-range coupling between the -OCH3 group and 
the H-8 proton. The width at half-height of the H-8 proton was 1.0 Hz when the 
decoupler was centered on the -OCH3 group. If the decoupler was offset .the 
width of the H-8 proton was 1.2 Hz. 

Yours sincerely, 

Merrill Nuss, David Arenqsen, 

MS:DA:JD:dmh 

.....---·...,_ 

\_,,1 

! 
'------' 
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December 21, 1981 

-OCH3 

-OCHz4> 

27% 

34% 

32% 

Table I 

32% 

32% 

t 
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trn this compound the H-8 proton and the aromatic protons of the benzyl group 
were not resolved. As expected there was a large NOE enhancement in the aro­
matic region when the -OCH3 group was irradiated. 
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produits chimiques 

UGINE KUHLMANN 
CENTRE DE RECHERCHES DE LYON 

69310 PIERRE-BENITE 

telephone (78) 51-51 -51 

telex secem - pbnit 310990 

N/ref JJB/SL 

V/ref 

Professor B. L. SHAPIRO 
Dpt of Chemistry 
Texas .A & M University 
COLLEGE STATION 

TEXAS 77843 U.S.A. 

PIERRE-BENITE, LE December 15th, 1981 

Dear Professor Shapiro, 

3 1 

P-NMR study of the desulfuration of P4s7 by triphenylphosphine 

Recently we have been studying the NMR of sulfur abstraction 
from .various phosphorus sulfides by triphenylphosphine. We would like to 
illustrate it using the example of phosphorus heptasulfide. 

When cs2 solutions of P4s7 (0.23 g/1) were shaken at r.t. 
with ¢3P (molar ratio p = ¢3P;P4s7 = 0.5 to 1.5) and examined a few minutes 
after dissolution, the following species were observed (fig. 1) : residual 
P4s7 (unresolved A2x2, o 84.6-111), ¢3Ps (o 42.04), two equivalent triplets 
(o 80.4-130.2, J 45 Hz) due to P4s5 and an AM2X system (oA 55.57 [1P] 

oM 178.46 [2P] oX 198.5 [1P], JAX112, JAMll, JMX 46 Hz) assigned to P4s6. 

The reaction appears to follow the sequence P4s7 + P4s6 + 

P4s5 as shown by the amount of P4s5 increasing with the p ratio. 

Substituting trichlorobenzene (mixture of isomers) for 
cs 2 allowed us to carry out the reaction at 150° with higher concentrations _ 
of P4s7 (~ 3.2 g/1) ; again P4s6 and P4s5 were produced with two additional 
signals at ,5 198 (a P4s4 resulting from the abstraction of the S atom brid­
ging P3 and P4 - fig. 1) and o 220 (non assigned species) . 

J.J. BARIEUX 
(PCUK) 

M.C. DEMARCQ 
( INSA-LYON) 

Societe Anonym e au Capital de 376.000.000 F - SieQe Social : 25, Bid . de I' Amira I Bruix , 75782 Paris Cedex 16 - R. C. Pari s B 542040258 
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.31. 
Figure 1 P NMR (80.76 MHz) 

178.46 

A) conditions : PWl 5µ PD 1oi freq. 20 KHz OBS . 30.07 KHz 
21 500 scans 

B) expansion of the P4s6 zone 

130.19 1 0.99 80.41 

84 6 

,r-:-- P+ s" ___. 

42 .04 
55.57 

ld.04 

Tentative assignment of 6(pp 

y z pl' p2 P3 P4 -z.'$1.y ,. 
.. 

P, 

s s P4S7 111 84 .6 84.6 
s l.p. P4S5 178.46 55.57 198 .5 
l.p. 1.:P• f3 -P4S5 130. 2? 80.4? 80.4 ? 

(1.p. = lone pair) 

m) 
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Professor Bernard L. Shapiro 
T AMU NMR Newsletter 
Department of Chemistry 
Texas A& M University 
College Station, Texas 77883 

Dear Barry: 

Department of Chemistry 

Evanston, Illinois 60201 

December 28, 1981 · 

We have been working· in archaeological chemistry for some time now 
and publishing in journals your audience may never have heard of, much . 
less have read. 1 At last, we are working on an archaeological problem 
suitable for NMR. Amber is a material widely used since ancient times 
for decorative purposes. As a nearly intractable organic rock, it has 
proved difficult to analyze structurally. We are currently examining a 
wide variety of archaeological ambers by ,CP/MAS 13C methods. The 
ambers were provided by Curt Beck of Vassar and the spectra were taken 
at the Colorado State University Regional NMR Facility by James Frye. 
The attached pair of spectra show a good 

1

deal of structure. We can easily 
discern the aliphatic, the alkenic/aromatic, and the carbonyl regions. 
The Baltic amber (upper) and the Burmese amber (lower) differ considerably. 
We are writing a detailed analysis by functional group, with integrations, 
to be published soon. 

Sincerely, 

~h B. Lambert 

1. Archaeometry, ll, 115 (1979); 2Q, 107 (1978); 1.8., 169 (1976); Am. 
J. Phys. Anthrop., 48, 199 (1978); Arch. Chem. Il, 189 (1978). - -- ---- .....,.,.. -- --

L 
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U.S. Department of Energy 
Laramie Energy Technology Center 
P.O. Box 3395, University Station 
Laramie, Wyoming 82071 

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

Dear Barry, 

December 31, 1981 

For several years the Department of Defense in cooperation with the 
Department of Energy has had research programs aimed at characterizing 
and evaluating jet fuels obtained from various fossil sources. Both 
Carbon-13 and 1H NMR have been used extensively to characterize liquid 
hydrocarbon fractions from various crude oil sources. However, to use 
13C NMR effectively as an analytical technique, the long spin-lattice 
relaxation times and variable NOE enhancement factor for carbon atoms in 
molecules generally comprising jet fuels must be substantially reduced 
or eliminated. It is well know that spin-lattice relaxation times and 
NOE can be reduced by using relaxation reagents. These reagents have 
been used in various systems for over ten years since the paper by G. N. 
La Mar 1 • The theoretical principles are well understood 2 ; 3 , Unfortunately 
the comprehensive papers dealing with relaxation reagents have been on 
systems such as formic acid2 , dioxane 1 , vinyl acetate 2 (which are not 
present in jet fuel) or have measured the effects of the reagents on the 
intensities of the carbon resonances 4 • Most appropriate to fossil fuel 
studies would be the change in the spin-lattice relaxation time of 
aromatic and alkane hydrocarbons with increased molar concentration of 
the relaxation reagents. A brief literature search did not provide any 
pertinent articles. 

Figure 1 shows the change in the spin-lattice relaxation times with 
increased concentration of chromium acetyacetonate (CrAcAc) for n­
hexane, 2,6-dimethylnaphthalene and benzene 5 . 

The advantage of the data shown in figure 1 is that the pulse delay time 
can easily be determined (5 x T1£) for a given molar concentration of 
Cr Ac Ac in which the solubility is dependent upon-- the hydrocarbon system 
(From a linear plot of the rate, R1c, versus molar concentration of 
CrAcAc a more exacting T1 £ can be determined if necessary 2 ). Also shown 
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Letter to Dr. Shapiro December 31, 1981 

is that increasing the concentration of CrAcAc above .DSM .does not 
significantly alter the experimental time to achieve analytical results. 
Differences in T/ for a given molar concentration of CrAcAc noted for 
alkanes and aromatics is attributed to the degree of interaction with 
CrAcAc . 

1. 
2. 

3. 
4. 
5. 

Sincerely, 
1 

1J~~'-" 
Daniel A. Netzel 

David M. Barnhart 
Eastern Montana College 

G~ N. La Mar, J. Am. Chem. Soc. 93, 1040 (1971). 
R. Freeman, K. G. R. Pachler andG. N. LaMar, J. Chem. Phys.§_§_, 
4586 ( 1971). 
H. S. Gutawsky and D. F. S. Natusch, J. Chem. Phys. 57, 1203 (1972). 
J. N. Shoolery, Prag. in NMR Spectroscopy, .Ll_, 79 (1977). 
JEOL Technical Bulletin NBS-11, 1977, 10. 
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P. 0 . BO X 39175 
CINCINNATI , OHIO 45247 

MAGIC-ANGLE SPINNING NMR OF HALF-INTEGRAL QUADRUPOLAR NUCLEI AT HIGH FIELD 

Dear Barry: 

Renewed interest in the MAS-NMR of half-integral quadrupolar nuclei (TAMU 275 
9, August, 1981) prompts us to ireport on some unpublished magic-angle spin=-­
ning experiments of 23Na, 27Al, llB, 81Br, and 7Li that we carried out using 
the 13c and 3lp MAS probes on bur Bruker CXP-300 (7.0 Tesla). 

Our main conclusion was that ai though in certain selected compounds the central 
1/2 ---t -1/2 transition of the Je half-integral spin nuclei could be narrowed 
sufficiently to obtain chemica] shift information, for many compounds of 
interest the second-order quad~upole effect prevents truly high-resolution spec­
tra .from being obtained. In addition, these second-order effects will result 
in peaks being shifted from th~ "true" resonance position (chemical shift) of 
the nucleus. Recently-publishJ d work (Chem. Phys. Letters 83, 229, 1981) 
suggests that such spectra can \be successfully analyzed for samples with only 
one chemical shift and one nuclear quadrupole coupling constant. 

The accompanying Table illustrl es these points. Thus, 27Al nuclei with 
small nuclear quadrupole coupli:ng constants, such as AlCl3 •6H2o ( see Figure 1), 
show relatively narrow linewidths under magic-angle spinning, but this is not 
true for clays such as calcium ~ontmorillonite and hectorite, and for aluminum 
chlorohydrates. . \ . · · · 

The relatively small nuclear quadrupole coupling bonstants of 7Li make it 
easier to achieve narrowing by b agic-angle spinning; however, the small 
chemical shift range of this nur leus lessens the utility of the method. 

We have also observed substantial narrowing of the 11 B resonance in BP0 4 (see Figure 2) and of the 81Br ~esonance in NaBr and decyltrimethylammonium 
bromide (C

10
TAB). However, thebe are compounds where the quadrupole coupling 

constant is likely to be small br zero, and thus do not address the general 
utility of magic-angle spinning \ for these nuclei. 

Although the 23 Na resonance of NaBr is well-narrowed by magic-angle spinning, 
this is less so for sodium zeolite-A, amorphous sodium silicates, and clays 
such as partially-exchanged Ca-tnontmorillonite and hectorite. For 
Na 1l 2o7 , second-order quadrupol1r effects are even more troublesome 
(Figure 3). \ 

One incidental aspect was our search for a sample containing a sensitive 
nucleus whose linewidth would b~ strongly dependent upon the spinning angle 
adjustment. One might use such \ a sample mixed with another sample of · interest 
whose signal was very weak in order to optimize the angle adjustment. Unfortun­
ately, none of the samples we st udied exhibited a sufficiently dramatic 
narrowing effect. 

st/JPYpub 

Sincerely yours, 

~~ v)~ 
James. Yesinowski 
(513) 977-2551 

L · 

\..._,, 
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Table 

Linewidth with 
Sample Nucleus Non-Spinning Linewidth Magic-Angle Spinning** 

*NaBr 23Na 250 Hz 

*NaBr 81Br 2100 Hz 200 Hz (2.9) 

c10TAB 81Br 1700 Hz 200 Hz (>3) 

*AlCl •6H 0 27Al (see Figu~e 1 ) 400 Hz (7.5) 3 2 
*BPO 11 B 2700 Hz 220 Hz (>3) 4 

7Li Li2co
3 

8400 Hz . 1100 Hz (3.4) 

*LiSO •H 0 7Li 780 Hz (3.1) 4 2 
23Na Sodium zeolite-A 980 Hz 830 Hz 

(hydrated) 

Sodium zeolite-A 27 Al 1640 Hz 440 Hz (3) 
(hydrated) 

Aluminum chloro;- 27 Al 8300 Hz ~4000 Hz (~7) 
hydrate 

Calcium montmoril- 27 Al 12000 Hz 3000 Hz ( 4. 1) 
lohite 

Calcium montmoril- 23 Na 12000 Hz 2800 Hz (~3) 
lonite 

Sodium silicate 23Na 7300 Hz 2700 Hz (>3) 
(amorphous, 2.4 
ratio, 19% H20 

Na 4P2o
7 

23Na (see Figure 3) 

* compounds that would be suitable MAS-NMR chemical-shift references for the 
five nuclei under discussion 

** spinning frequency in kHz in parentheses 
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FIGURE 2: 11B NMR of BP04 (same scale) 
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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 

im~ltaneously. 

LJL. · 
500 MHz spectrum showing the expanded 
ethyl benzene methylene quartet at 2.65 ppm, 
obtained by disc acquisition of a 128K FID 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. 

D<) 
BRUKER 
LX-) 

In high-field NMR there is simply no alternative. 
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For information 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 . 

•••••••••••••••••••••••••••••••••••••••••••••••• 
Please send. me more information on the new DISNMR 

The information is needed for future planning □ for purchase after 6 months □ 
for immediate purchase □ Please have your specialist contact me D 
My telephone number is: ( ) _______ _ 

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

Name: ________________________ _ 

Institute/Company: ____________________ _ 

Address: _______________________ _ 

City/State/Zip: _____________________ _ 
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GRIFFITH UNIVERSITY 

Nathan, Brisbane, Queensland, 4111. Telephone (07) 275 71 11. Telegrams Unigriff Brisbane 

School of Science 

20th November, 1981 

Prof. B. Shapiro, 
Department of Chemistry, 
Texas A & M University, 
Coilege Station, 
TEXAS. 77843, 
U.S.A. 

Dear Prof. Shapiro, 

Ref: PFB: kw 
Please Contact: 
Tel. 275 7 63 6 

Brisbane NMR Centre, CXP Pulse Programming Modifications 
and. 195Pt CSA 

280-34 

David Doddrell has asked me to respond to your recent reminder which 
means your readers won't have to put up with any more of his CRAP 
for a while, at least. I felt it was appropriate first to mention 
the recent establishment of the Brisbane NMR Centre. This is a joint 
venture between University of Queensland, Queensland Institute of 
Technology and Griffith University, enabling hands-on access to 
high field/high power NMR equipment which would not have been 
financially possible individually. The Centre is situated at 
Griffith University, David is the Director and it is based on a 
Bruker CXP-300 spectrometer which is well-equipped for both multi­
nuclear high resolution and high power work. Next year, the Centre 
should have access to a super wide-bore 200 MHz spectrometer as well., 
Other CXP owners may be interested in some of the work we have done 
to and with the CXP-300. 

One substantial modification we made as soon as po~sible after 
installation was to the pulse programming capabilities. As CXP 
users will be aware, the pro9rammer is limited to 8 pulse outputs, 
4 for the observe transmitter (±X, ±Y) and 4 for the proton 
decouplers (±V, ±W) (both low and high power are phase controllable 
with recent Bruker modifications). However, these must also be used 
for acquisition triggering, receiver blanking and noise decoupler 
gating if used. Hence, in the worst case, there may be only five 
outputs for transmitter and decoupler pulses, which is insufficient 
for some recently developed multi-pulse sequences. To overcome this 
limitation Jim Field has multiplexed three of the decoupler pulses, 
V, - V and W, to end up with four additional pulses, V-V, VW, -VW and 
V-VW. One of these is used to replace the -W proton pulse which is 
then used exclusively for triggering and blanking. Two of the 
remaining combination pulses are used for attenuated CW and noise 
decoupling during acquisition. A consequence of this is that the LP 
decoupler mode commands are no longer active and decoupling has to be 
pulse programmed even for simple pulse sequences. Hence both pulse 
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programning and micro-programming are more tedious. As we have a 
number of users who operate the instrument in a routine manner only, 
the multiplexing can be switched off and programming still performed 
according to the Bruker documentation. 

Other modifications underway include CHIRP frequency and composite 
pulse 1H decoupling in order to compare their efficiency with the 
normal 180° phase shift noise decoupling, and spherical 1H decoupling. 
The latter is noise decoupling using 90° phase shifts which doesn't 
provide more efficient decoupling but does provide better randomization 
of 1H spins. Robin Bendall has shown this to be of value in multipulse 
sequences for editing 13C spectra. Probes under construction include 
a large perfused organ 31 P probe and a solenoid coil double tuned 31 P 
cross-polarization probe. Perfused rat and guinea pig hearts have to 
date been examined in our tunable 20 mm Bruker probe. In the future, 
we hope to be able to examine hearts of larger animals to improve the 
time resolution of experiments. 

One aspect of the CXP capabilities which is being well used is that 
of cross-polarization and magic angle spinning. We are using our 
13c CP/MAS probe for 29Si and 195Pt as well, with the former providing 
qood spectra in short periods of time. Large CSA results in multiline 
195Pt CP/MAS spectra.. However, our major interest is in this large 
CSA and the field dependent relaxation behaviour of platinum compounds 
in solution. Figure l shows that the CSA for Pt(acac) 2 is -1100 ppm. 
This is in good agreement with the value predicted by Lallemand 1 

from variable field 195Pt relaxation data. 

Please credit this contribution to David Doddrell 's subscription. 

Yours sincerely, 

Peter Barron 

1 J.-Y. Lallemand, J. Soulie and J.C. Chottard, J.C.S. Chem. Comm., 
1980, 436. 
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EN-C Inc. Twenty-third Experimental Nuclear Magnetic Resonance Spectroscopy Conference 

Madison, Wisconsin, April 25-29, 1982 

23rd ENC 

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

Dear Barry: 

I am enclosing an update on the first announce­
ment of th~ 23r4 ENC which appeared in the October 
issue of the Newsletter. A tentative program is given 
on the adjoining page. Requests for registration 
information shoulq be made directly to· R.G. Bryant 
at the address shown on this letterhead. The deadline 
for regi5.tratior1 is March 15, 1982. As you can see 
from the schedule, Monday evening and Tuesday after­
noon have been kept free of organized activity to 
provide more time for individual and small-:-group 
discussion. · 

Sincerely, 

c.s. Yannoni 
Chair, i3rd ENC 

Executive Committee 

C.S. YANNONI, Chair. 
IBM Research 
Monterey & Cottle Roads 
San Jose, CA 95193 
(408) 256-5590 

R.R. VOLD, Chair.-Elect 
Department of Chemistry 
University of California, San Dieg, 
La Jolla, CA 92093 
(714) 452-4880 

R.L. LICHTER, Treasurer 
Department of Chemistry 
Hunter College 
New York, NY 10021 
(212) 570-5666 

T. FARRAR, Local Arrangements 
Assistant Treasurer 
Department of Chemistry 
University of Wisconsin 
Madison, WI 53706 
(608) 262-6158 

A.G. BAY ANT, Secretary 
Department of Chemistry 
University of Minnesota 
207 Pleasant Street S. E. 
Minneapolis, MN 55455 
(612) 373-5575 

W.W. CONOVER 

C. DYBOWSKI 

B. HAWKINS 

D.I. HOULT 

E. OLDFIELD 

J. PRESTEGARD 

J. SCHAEFER 

B.D. SYKES 

D. TORCHIA 

R.L. VOLD 

J.S. WAUGH 
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23rd ENC, Madison, Wisconsin, April 25-29, 1982 

Morning 

Monday - April 26 

Quadrupolar Nuclei 
R.G. Bryant - Chair 

. M. Bloom, S. Forsen, 
P. Laszlo, E. Oldfield, 
C. Springer 

Tuesday - April 27 

Solid-state NMR 
C. Dybowski - Chair 

R.R. Ernst, R.G. Griffin, 
P.M. Henrichs, L. Jelinski, 
K. Zilm 

Wednesday - April 28 

Sensitivity & Resolution 
Enhancement in Liquids 
A.N. Garroway - Chair 

D.M. Doddrell, T.C. Farrar, 
R. Freeman, L.D. Hall, 
H.J. Jakobsen 

Thursday - April 29 

Multiple Quantum Coherence -
The Phenomenon and Experiment 
J. Prestegard - Chair 

Afternoon 

Poster Session 
D. Lankin - Chair 

Evening 

No formal 
session 

No formal 
session 

Special Techniques 

M. Saunders plus 
other speaker(s) 

Poster Session 
D. Lankin - Chair 
Borg-Warner Research 
Wolf & Algonquin Rds. 
Des Plaines, IL 60018 

Cocktail Party 
and Banquet 
C.P. Slichter 
will speak 

G. Bodenhausen, R.R. Vold, A. Pines 

NMR Imaging 
P.C. Lauterbur - Chair 

Speakers to be announced 
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17 December 1981 

Dr B .L Shapiro 
Texas A & M University 

Dear Dr Shapiro 

UNIVERSITY CHEMICAL LABORATORY, 
LENSFIELD ROAD, 

CAMBRIDGE, 
CB2 1 EW 

1 
4,,/,K, 

TELE PHONE (0223) 66499 

SUDSY: A method for cleaninq · up difference spectra 

For those of us fortunate to have very high field spectrometers, 

spin-decoupling difference spectroscopy is a good way of sorting 

out coupling connectivities in complex spectra: a control 

spectrum is subtracted from one with irradiation at a specific 

signal and the only response to appear should be from resonanc_es 

experiencing decoupling. Unfortunately Bloch-Siegert (B.S.) 

shifts near the irradiation give rise to unwanted responses 

which severely limit ·the usefulness of the experiment. This is 

particularly so at low field, say less than 300 MHz. It occurred 

to us that as the shift near the irradiation is of a known, 

mathematically explicit, form we could correct for it. 

To our ple.asure the correction works very well indeed, and 

allows the rescue and observation of decoupling responses which 

are otherwise swamped. It also gives a clue to improving n.0.e 

difference spectra. 

When irradiation is turned on at v. , a proton at v is shifted irr o 
by 6 Hz to vN. The size of the shift is given by 

k 

where K depends on decoupler power. By measuring sharp -singlets 

in control and irradiated spectra, and fitting the shifts to the 

equation by linear regression we can get a value for K. This is 

then used to correct every data point in the irradiated spectrum 

(continued .... ) 
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for each point at vN the position of v
0 

is calculated, and 

the value of that point is determined by interpolation. The 

control is then subtracted from the corrected spectrum with 

the satifying result shown. Above the control spectrum (of a 

progesterone)are shown an uncorrected and corrected difference 

spectrum. Near the decoupling, Bloch-Siegert suppression is 

about 95% complete. Further out it is much worse as the 

equation fails, but the effects are of course less serious to 

start with. 

The correlation works best at lower fielas where shifts are larger and 

easier to measure: we couldn't do it easily on our 400 MHz 

machine, but Henry Rzepa at Imperial College, London, kindly 

qave us time. All the n.m.r. processing and plotting were 

carried out on a mainframe IBM 370/165 in Cambridge, using 

home-written software, but no doubt sim~lar interpolation and 

fitting routines _could be written into NMR-dedicated computers. 

Simple linear shifts of control or irradiated spectrum can do a 

good job of removing those annoying dispersion\ responses from 

sharp signals in n.O.e difference spec~ra : the source may be 

either small phase or shift instabilities, but the easiest 

cure looks like linear shifts 6f 1-Sb milliHz, with interpolation 

between data points. 

We hope to publish this soon, but meanwhile will be pleased t~ 

supply details to anyone who writes. All this work was done by 

John Mersh, a graduate student of mine. 

Yours sincerely, 

JEREMY KM SANDERS 

svpsy is 

Sple 11J. ~ 1 ':J 

"'1- '" l,t/j (./ 

U,u "4:ft< ,,~ J) ~c,1'< S1u-t-n,J,11/ )I I 
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NICOLET 
MAGNETICS 

·CORPORATION 
A NICOLET INSTRUMENT SUBSIDIARY 

December 22, 1981 

Professor Barry Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843 

Position Available - SUPERCONDUCTING MAGNET ENGINEER 

Dear Barry: 

Nicolet Magnetics has an immediate position available for a 
Superconducting Magnet Engineer. The desired applicant will 
report directly to the V. P. of Manufacturing while managing 
a production group. In addition, this individual will be 
responsible for new designs of Solenoid and Cryostat Systems 
as well as continuing engineering on current products. 

· The desired applicant · should be experienced in; the manufacture_ 
or design of high fie_ld superconducting magnets, and_ have some 
experience in management or supervision of personnel. A strong 
background in electrical engineering, mech~nical engineering 
and physics or mathematics is rE;!~ommended. · 

Nicolet Magnetics is a dyna.inic corporation where creativity 
and ingenuity 90 a long way. In addition to this, we offer 
very outstanding salaries and benefits. Please contact Ms. 
Toni Wilson for more information concerning this important 
position. We are an equal opportunity employer. 

Steve Mohr 
Vice President, Manufacturing 
NICOLET MAGNETICS CORPORATION 

ld !1 1. ,,,,t 1),111,1 

M-. ' 11111.1 11 1 V11~w. C; i l1l u 11 1i;i Q,10,1·I 
I VVX 9 10 179-6ri80 
I ,.:I 4 I 5 ~169 -2076 

280-42 
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SYRACUSE UNIVERSlTY 

N.I.H. RESOURCE FOR MULTI - NUCLEI NMR AND DATA PROCESSING 
DEPARTMENT OF CHEMISTRY, BOWNE HALL, SYRACUSE UNIVERSITY, SYRACUSE, NY 13210 

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

ABBOUBCIBG A Bev American Chemical Society Short Course/Experimental 
Workshop in Modern :mm Spectroscopy, May 10-14, in Syracuse, Bev York. 

Dear Barry, 

This new 5 day ACS Short Course consists of both lectures and laboratory 
sessions. The course, under the direction of Professors George C. Levy (Syracuse 
University), Frank A. L. Anet (U.C.L.A.), and Pierre Laszlo (University of Liege) 
will introduce and develop the concepts and methodology of modern multi-nuclei 
NMR Spectroscopy, including high field 1H and 13 C NMR, 2D FT NMR, chemical 
applications of double quantum NMR, cross pola;riza tion methods, solids NMR, 
new data processing methods, and other current topics of interest. Guest lecturers .-- -::.. 
will cover a number of these areas. ~ , 

The course will be conducted at the Syracuse University NMR . Laboratory. 
Demonstrations and experiments will access the laboratory's 360 MHz and 150 
MHz widebore multi-nuclei FT NMR Spectrometers, as well as· unique spectroscopic 
data processing capabilities available on the laboratory's computer network. 
Participants may request specific NMR data services during the Workshop/Short 
Course, including runs on propriety materials. The course fee is $600 for parti­
cipants not requesting NMR services, or $800 for participants who wish to receive 
NMR services (limited to a maximum of 10 participants). Inexpensive housing 
is available and Syracuse is served by major airlines. 

For information or registration write to: 

Professor George c. Levy 
Department of Chemistry 
Syracuse University 
305 Bowne Hall · 
Syracuse, New York 13210 

[phone (315) 423-4026] 
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N.I.H. RESOURCE FOR MULTI-NUCLEI NMR AND DATA PROCESSING 
DEPARTMENT OF CHEMISTRY, BOWNE HALL, SYRACUSE UNIVERSITY, SYRACUSE, NY 13210 

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

mm/SPEC.BET - A Bew Research Tool 

Dear Barry, 

This month we are initiating operation of NMR/SPECNET dial up services. 
Initially NMR/SPECNET will give users access to information about the N.I.H. Bio­
technology Research Resource at Syracuse University, and also allow access to 
a powerful solution molecular dynamics program, MOLDYN. The MOLDYN program 
calculates overall and internal motional characteristics for molecules, fitting 
observed NMR relaxation data (T1 's, NOE's, T2's or linewidths). MOLDYN supports 
varied models including anisotropic diffusion, restricted internal rotations, 
jump diffusion, etc. The program is extensively prompted for users. 

In the next 6-9 months NMR/SPECNET will expand 
remote spectroscopic data processing and a number of 
Future TAMUNMR letters will cover these developments. 
want to gain access to NMR/SPECNET the phone numbers are: 

(315) 422-3443 
(315) 422-3447 

1200 baud* 
300 baud* 

capabilities to include 
other unique features. 
In the meantime, if you 

(* By mid 1983 both phone numbers should support either data rate.) 

To sign on, use the trial USERNAME BEVUSER, and PASSWORD SPECIIET. You 
will then be .asked your actual name, etc and logged into the system. If you 
have any problems please call one of us. 

Best regards from Snow Country. 

Charles L. Dumoulin 
Operations Director 

David J. Craik 
Postdoctoral 
Research Scientist 

GEORGE C. I.EVY, DIRF.CTOR (315J 423 · 1021 RESOURCE COMPUTER: (315) 422-3443, (315) 422 - 3447 
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\XI 
BRUKER Instruments, Inc. 

, ~ \ 201 SAN ANTONIO CIRCLE, SUITE 152 
~ MOUNTAIN VIEW, CALIFORNIA 94040 

( 415) 941 -3804 

11 December 1981 

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

BRUKER INSTRUMENTS, INCORPORATED~ POSITION AVAILABLE 

Dear Barry: 

We are looking for an individual with a strong nmr background to join 
the Bruker team in our California office. 

Duties will include demonstration of superconducting nmr spectrometrs to 
potential customers and development of applications support with present 
Bruker users. 

Interested individuals should send their resume as soon as possible to 
the California office of Bruker Instruments or contact me directly at 
415-941-3804. 

1
. cerely, 

,, / 
✓-✓--, ' -i Lvf, 1 "----

e,, Mal~~l~ R. Bramwell 

MRB/vb 

Bruker Instruments is an equal opportunity employer. 

L -

C 
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NICOLET 
MAGNETICS 
CORPORATION 
A NICOLET INSTRUMENT SUBSIDIARY 

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

PROBE ENGINEER POSITION AVAILABLE 

Dear Barry, 

December 12, 1981 

We have a position available with Nicolet Magnetics Corp. for a 
person interested in doing research and developnent on Nuclear 
Magnetic Resonance and R.F. circuits. Experience building research 
quality NMR probes and the ability to test these probes in an NMR 
spectrareter is desirable. '11he candidate should be able and willing 
to do the detailed work necessary in the construction of prototype 
probes. 

'11he applicant should have a mirrimum of a BA or B.S in chemistry, 
physics or electrical engineering and a mirrimum of one year research 
experience as a lab technician or RA in an NMR related area or a 
higher degree in an NMR related area. We are an equal opportunity 
employer. For further infonnation, please contact one of the 
undersigned. 

14!i r: ,1s t Dana 
rv1rn111 t,1111 V,ew, C.1 lil or111a 94041 
I WX DH) 379 6589 
fo l 4 15-969-2076 

Sincerely, 

J //?:, . J _,/ly-.& -~ 

Glenn R. Sullivan 

280-46 
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Bo~lor College of Medicine 
NATIONAL HEART AND BLOOD VESSEL RESEARCH AND DEMONSTRATION CENTER 
Division of Research 

Departments of Medicine and Biochemistry 
The Methodist Hospital, A601 

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

January 5, 1982 

College Station, Texas 77843 

Dear Barry: 

RE: Postdoctoral Fellowship 

I would like to bring to the attention of your readership the opportu­
nities for postdoctoral research in the general area of lipid~protein 
interactions using magnetic resonance techniques. Our work involyes a 
number of projects including the conforml:!-tion of lipid-binding pep­
tides, lipid dynamics in native and model plasma lipoproteins, and the 
structural role of carbohydrate moieties found on lipid-association 
proteins. Study of these systems is being pursued by low and high field 

· NMR of enriched , (13 C, 15N) and .naturally abundant ( 1H, 13 C) systems. 

The position requires prior experience in NMR. Expertise in peptide 
synthesis and/or lipid chemistry is desirable. The salary ranges from 
$13,380 to $18,000 depending on experience and qualifications. Renewal 
of the position for a second or third year is contingent on perfor­
mance. 

Interested candidates should send a curriculum vitae and arrange for 
three letters of recommendation to be sent · directly to me. 

JDM/dm 

Yours sincerely, 

Joel D. Morrisett 
Associate Professor 

Baylor College of Medicine is an Equal Oppor~unity Employer. 

,_-------------TEXAS MEDICAL CENTER • HOUSTON, TEXAS 77030-------------)' 



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
conducting magnets 
from 4.7Tto 11.7T 
(200MHz to 500MHz 
proton frequency 
range), in both 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, 2 56-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 1 3C studies 
of high molecular 
weight polymers. 

• Automated T I and 
T 2 measurements. 

• Chemical dynamics 
studies. 

• Temperature­
programmed 
experiments. 

• 3 1P experiments on 
living organs. 

NICOLET 
MAGNETICS 
CORPORATION 

A NICOLET INSTRUMENT SUBSIDIARY 

I 4 5 East Dana 
Mountain View , California 94041 
TWX: 910-379-6589 
Telephone: 415-969-2076 



•Highfield solid sample probe for JEOL:s 200 MHz SCM! ;...+----,■ 

• *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! 




