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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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For those 
who expect 

■ more 1n 
FTNMR 

Spectrometers 
... it's JEOL 

The FX60Q, FX90Q & FX200 
Feature: 
■ (DOD) DIGITAL Quadrature Detection 

System 
■ Multi-FrequencyTUNEABLE Probe 

observation 
■ Dual Frequency probes 
■ 4-channel DIGITAL phase shifters 

(DPS) 
■ Comprehensive auto-stacking system 
■ Foreground/Background system 
■ Computer based pulse programmer 

with Multiple Pulse Sequence 
Generator 

■ CPU Expandable to 65K words (MOS) 
■ 2-channel 12 bit AD/DA 
■ T1p/spin locking system 
■ Disc storage systems 
■ Multi-Mode HOMO/HETERO 

decoupling capabilities 
■ Programmable Varia.ble Temperature 

Unit 
■ Simplex Y/Curvature gradient 

controller 
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UNIVERSITY OF CALIFORNIA, SAN DIEGO ............ 

' BERKELEY • D.-\\"IS • JR\"l:);E • LOS A:);GELES • RIVERSIDE • SAN DIEGO • SAX F RANCISCO SANT A B ARBARA• SANTA CRUZ 
!-----------

ROBERT W. VAUGHAN: IN MEMORIAM 

DEPARTMENT OF CHEMISTRY, B-014 
LA JOLLA, CALIFORNIA 92093 

30 May 1979 

Robert W. Vaughan was returning to Pasadena, California on 
May 25, 1979 on American Airlines flight 191. His life was lost 
in the tragic disaster . 

Bob will be especially missed by his friends in the solid 
state nmr community. His boundless optimism, keen insights, and 
monumental productivity provided inspiration to all, and will 
continue to do so in years to come. 

For ourselves, and others who were privileged to know Bob 
well, the loss is doubly tragic. He was one of the finest human 
beings we have ever known. 

We wish to express our deepest sympathy to Bob's wife Sharon 
and daughter Tena, and to Bob's students, past and present. 

Robert L. and Regitze R. Vold 
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U.S . Department of Energy 
Laramie Enerqy T echnolo!:Jy Center 
P.O. Box .1395. University Station 
Lir,ur1ie. Wyoming 82071 

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

Re: EPR Symposia 

Dear Barry: 
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April 13, 1979 

Enclosed is the preliminary program for the EPR Symposium to be held 
in conjunction with the 21st Annual Rocky Mountain Conference on Ana­
lytical Chemistry at the Denver Convention Complex, Denver, Colorado 
from July 30 to August 1, 1979. 

Both Gareth and I are pleased with the response we have received to 
our invitations. There are over 100 papers dealing with the appli­
cations of magnetic resonances to chemistry and biology and we extend 
an invitation to ail readers of the Newsletter to attend the Conference. 
Additional information about the Conference can be obtained from either 
Dr. Gareth Eaton or me. 

Dr. Gareth R. Eaton 
EPR Symposium Chairman 
Department of Chemistry 
University of Denver 
Denver, Colorado 80280 
(303) 753-2507 

Dr. Daniel A. Netzel 
NMR Symposium Chairman 

.Laramie Energy Technology Center 
P. 0. Box 3395, Univ. Station 
Laramie, Wyoming 82071 
(307) 721-2370 

Sincerely. 
,. / ·-~ · 

. ' (,:.; / ,: / ! ~ ~" '✓ 
;::r 

Daniel A. Netzel 
NMR Symposium Chairman 



SYHPOS I UH 011 ELECTRON PI\R,\111\GNET IC RCSONI\NCE SPECTROSCOPY 

G. R, Eaton, Chalr111.1n 

SESSIOtl I 

Honday Mnrn I nrr 1 _J~.}Q 

Introductory Rr.marks - G. R. Eaton 

Title to llc announced, E. G. Janzen. 

ESR DETECTIOtl OF RADICALS PROOUCtD IN THE REACTION Of THIOLS WITH 
NO CONTAINltlG COMPOUNDS, G. C. Yang and I\, Joshi. 

INVESTIGATIONS ON Tllf MUTI\GCNlr.lTY I\NO ELECTROII SPIN RESONANCE 
SPECTRA OF NITROSOFLUORENE-LIPIO I\OOVCTS, R. Sridhar, H. J, 
Hampton, J . £, Steward, and R. A. Floyd. 

Cf\RC I NOCEII /1110 PMl\l1Ar.NET I SM OF HEPATIC CELL ORGAN ELLA, V. Sakag i sh I, 
H. Sonoda, .ind T. Kornoda . 

EPR STUDIES ON tiUMAN SERUH, E. Kimoto, F. Hovlshige, T. Takud.i, /1. 
· Kohno, and T. Yama9uchi, ----

ESR STUDIES OF TRI\PPEO ELECTRONS, ti. C. BoK, 

Honday Afternoon. July 30 

'() 

EPR SPECTRA OF ~HE LIVERS IN DISEASED STATES, F, Morlshlge, H, 
Tanaka, E. Kimoto, and ll. Kawasa~I. 

SPIN-TRAPPIIIG f\llD LIOUIO CHROMATOGRAPtllC SEPARATION AtlO IOEHTIFI­
CATION OF UH5l~Ulf RADICALS OF AMIIIO ACIDS, PEPTIDES, ANO NUCLEOTIDES, 
H. Hat~no, K. Makinu 1 tl. Suzuki, A. Moryla, and S. Roknshika. 

ESR STUDIES OF 1011 PAIR FORl<IITIOtl WITH THE TRIPHENYLENE AlllON 
RIIOICAL, ~_,)~_ .ind R. f,hmcd, . 

Title to be announced, J. Herring. 

QUMITIT/\TIVE DCHRIUIIIITION OF NITROSYL-HEHOGLOBIN IN THE BLOOD 
BY EPR, .!.:_!1.!!!::.,jJ!':,:1..• 

HEHt-SPltl-L/\OELINr. OF HEMDPROTEINS, T. /\~akura and P. W. Lau. 

£SR 11110 VISIBLf IIRSORPTION ~PFCTROSCOPY OF HORSE RADISH PEROXIDASE, 
FREE /\NO OOUNO TO OOUOR SUC~lRATC /IT CRYOGEtllC TEHP[RATURES, M. H. 
M,111,·nipo. --

Tllf 0
2

-0INOINC SITE OF CYTOCIIROtlE WITH OXIO/\SE AS REVEIILED BY EPR 
SPtCTRO~COrY, ~• 

Eff[CT OF POLYMCR HAfRIX ON Tit[ ROT~TIONIIL MOTION OF SPIS-LAOELED 
PROTOIILMIN COOROIUATEIJ 10 POLYM[f.-CIIIIIN, ~~ and E. Tsuchid~. 

£SR OF COPPER COMPLEXES OF SOHE DRUG AtlD BIOMOLECULES, G. Rakhi t. 

.,, 
( 

SESSIOH II 

Honday Morn Ing •-~-~J.y_}O 

EPR OF TRI\IISITION METAL NITROSYLS, K. F. Preston. 

EPR STUDIES OF OEUTERATEO NITROXIOE SPIii LABELS, A. Hathew, W. R. 
Hedrick, and J. 0, Zimbrick. 

LOtlG RI\UCE PP.OTOU HYPERFINE COUPLI IIG IN f, NI TROXYL RAO I CAL, M, J, 
Heinig, G. R. Eaton, and S, S. Eaton. 

SPIii ECHO /\NO CW Mf/\SUREMENTS OF ELECTRON SPIN RELAXATION OF 
NITROXIOES IN SOLUTION, R. N. SchwMtz and M. K. Boe.man. 

STUDY OF TII~ PRODUCTS OF CO/IL HYOROGENIITIOII /,NO OEUTERATION BY £PR, 
I. 8. Goldberg, H. R. Crowe, J. J. Rdlto, L, Heredy, and R. 
Sko\'tronski. 

EPR STUDIES OF OIL SHALE, SHALE OIL, /\NO SPENT SHALE, 8, L, Sidwell, 
L, E. McKinney, H. F. Bozeman, P. C, Egbujor, G. R. Eaton, S. S, 
Eaton, and D. A. Netzel. 

ESR STUDIES OF HEAVY HCTAL ENVIROtlHENTAL POLLUTANTS, J.K.S. Wan. 

Monday 11rternoon, July 30 

ESR OF F-CEtHER IN BaTi0
3

, ~sukioka. 

EPR OF El CENTERS IN ULTRAPURE FUZED SILICA, H. Schwab and M. J. ~- --
EPR ltl TIIE STUDY OF R/\OIATION DAH/\CE Ill SILICATE GLASSES, H. Schwab 
and M. J. Horan, 

TR/\PPIUG RECIOIIS FOR /\LLYL RIIOIC/\LS Ill IRRADIATE POLYETIIYUNE, 
T. FujJ.!n~, N, llayaku11J, and I, Kur i yama, 

[SR OF PHASE TRANSIT IOI.IS IN HYOROClN·UOIID[O SOLIDS, N. S. Dalal. 

ESR STUDIES OF DIFFUSION IN LIQUIDS,~. 

REL/\X/\TION SPCCTR/\ OF POLYMERS OOTAIIIEO FROM [SR /\NO HMR STUDIES, 
T. T~nlgawa, T. Y..ili1h,:,rt1, S. ShlmJdcJ, ,ind II. 1<.1shh1.Jhi:,r.1. 

IIO~E CEtlTERS IN TII( /\LK/\LINl EARTII OXIO(S, J. E. w-,rrz • . 

EPR OF Gd 3+ IONS ltl LAUTH/\NIOE HYDROXIDES, H. A. Buck~aster. 

Title to be announcrd, M, fastman. 

EPR OF ORf./\N IC COMPOUNDS IN /\MB I ENT TEMPERATURE MOL TEN SIil TS, 
J , S. Wilkes and L. P, Davi~. 

ESR INVESTIGATIONS OF THE THERMAL DECOMPOSITION Of EtlERGETIC 
HATERIALS, H. L. Puah, Jr., L. P, Davis, and J. S. Wilkes, 

i 
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SESSION Ill 

Tucsd~y Horning, July 31 

SOLVENT POLARITY errECTS ON CORRELATION TIHCS FOR NITROXIOE SPI~ 
PROOES, J. J. Windle. 

BIFUNCTIONAL SPIii L/,OELS DESIGNED FOR SATURATION TRANSFER EPR 
STUDIES or ANISOTROPIC MOTION IN HEMURANES, B. J. ' GafFncy, G. L. 
WI 11 ln9h,1m, H-W Tse, .ind A. H.ihon . 

SPIN-LABELING STUDIES OF LIGNINS, ~111010. 

DIAGNOSTIC APPLICATIONS or SPIN ASSAY TECHNIQUES, ·c.J . C. Hsia. 

A STUDY or Rl80SOHFS USltlG THE SPIN LABEL METHOD, H. Duqas, 
A. Rodrigues , and ti. Orisson. 

ROTATIONAL HOTIOtlS OF MUSCLE PROTEINS STUDIED BY SATURATION 
TRANSFER EPR, J . c . Sein~l. 

SAlURATION TRANS FE R EPR OF VIRUSES, H. A. HelMllnga. 

Tuesd~~~rnoon I July 3 l 

ELECTROII SPIN POLIIRIZATION ltl PHOTOSYtHHESIS, O. Adrlonowycz, 
K. W. Kinnally, .ind J. T. Warden . 

THE USE OF A t!EW S? IN BROADEN I Ur. AGENT I ti TltYLAKO ID SUSPENSIONS 
TO MASK EXTERIIAL SPIN LABEL SICtlAL, D. M. N~sbltt and S. P. Berg. 

APPLIC ATIOII or EPR FOR THE AtlALYSIS OF SPATIAL ORGl\tllZATION OF 
REDOX CO/\POIICIHS IN MITOCIIONDRIAL IIEHBRANES, T. Ohnishl . 

ELECTROII SPIN RELAXI\TIOII IN BACTERIAL PIIOTOSYtHIIETIC SYSTEMS, 
~~~~. J . R. Norris, .ind C. A. Wraight. 

Tl•[ PRIMARY [V[IITS IN GP.f.Etl PLI\IIT PIIOTOSYIITHESIS - STUDIED DY 
TIME-RESOLVED ELECTROtl SPIN ECHO SPECTROSCOPY, H. C. Tlwrnauer 
and J . R. Norris. 

I NlERCf.LLUl.,\R VI scos I TY or LYMPl!OCYTtS DETERH I NED DY AN 15N Sf' IN 
LABEL PROOE, W. R. 11,,Jrl':_k_, A. M.ith cw, and J. D. Zimbrick. 

TRMISI.AT I Otl,\L MOT I Oil t'r fttE sr I ti LABEL lEMPAM I IIE IN TII[ I lffERIIAL 
/\QUE OU~ COHP,\RTMtlff OF SPINACH TIIYLAKO I OS ANO RED BLOOD CELLS, 
p. ~()(~('. 

METAL-NITROXYL IIITCRACTIONS, P, M. Boyme l, D, L. DuBois, K. Hore, 
G. R. Eaton, S. S. Eaton, and D. J. Greenslade. 

ESR STUDIES OF DIHERIC COPPER COMPLEXES OF ADENINE , D. Sonncnfroh 
anJ~~-

ESR DETECTION or ELECTROLYTICALLY GENERATED UNSTABLE RADICALS, 
R. D. AllcnJoerf~r and J. B. Carroll. 

PIIOTOASSISTED ELECTROLYSIS AND T.HE EPR CONNECTION, J. F. Houlihan 
and D. P. H.:idacsl, 

) 
•O 

SESSIOII IV 

Wednesduy Horning, August 

EPR POSSIBILITIES ATS. BAND (2-4 GHz), J. R. Pllbrow. 

ENDOR INVESTIGATIONS ltl TIIE NEMATIC AUD SMECTIC PHASE OF LIQUID 
CRYSTALS, H. Kurvcck and 8. Kirste. 

FIELD TIIEORETICAL TREATMENT OF THE PROTON hfa IN TltE AROMATIC ION 
RADICALS, ~-

EtlDOR 011 VAIII\DYL COHPLCXES .IN FROZEN SOLUTIOII, H, Van Wll ll!Jr.n. 

TWO-Wf,Y EPR CAVITY AIID STARK EFFECT IN NO,~.!.· 

NAIIOSECOND TIME-RESOLVED EPR SPECTROSCOPY, A. D. Trlfun.:ic. 

ENDOR STUDIES OF RADICALS ADSORBED ON SOLIDS, R. B. Clarkson. 

Wcdnes rl ay Afternoon, Au9ust · l 

COMPUTER GRAPIIICS AIIO THE 1"TERPRETATION OF EPR DATA, C. E. 
Klo£fcnstcin. · ---

A DIGITAL ACQUlSITIOtl SYSTEM FOR Atl ESR SP[CTROHETCR : APPLICA-
TION TO THE G[NlRI\T I 011 or O I SPERS I Otl /\USORPT I (JII PLOTS, F. C. 
Herring .:ind P. S . Phi 1~. 

COMPUTER SIHULI\TION OF EPR POWDER SPECTRA, R. L. Belford .ind 
H. J. Ill lgcs. 

ANALYSIS OF ELECTRONIC RE/\RRANG[M[NTS BY EPR, J . It. A·••'..~• 

DlGITIZ~D EPR AND ST-EPR SYSTEMS, T. Wot~n.ibe, T. Sas.iki, K. 
Sawi'lt.Jri, and S. Fuj iw.Jra. --

AN3lFFICl[tlT I\PPRO/\CH TO SIMULATION or EPR srECTRA or HICII SPIN 
Fe IN flllOHOIC LIGAND FIELD$, H. I. Scull.:inc, L. K. White, and 
N. D. Chustecn, --------

CALCULATION OF POWDER ESR SPECTRA WITH HYPERFINE ANO QUAORUPOLAR 
INTERACTIONS,~-

N 
+:> 
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Unilever Research 
Port Sunlight Laboratory 
Port Sunlight 
Wirral 
Merseyside L62 4XN 

Telephone 051-645 2000 
· Telex 627578 

Professor Barry Shapiro 
Department of Chemistry 
Texas A and M University 
College Station 
Texas 77843 
US A 

Dear Professor Shapiro 

Proton FID behaviour for polymeric fibres 

6 MAR 79 

In a previous contribution from our group(l) we described how we were ahle 
to isolate the proton T1 behaviour for 'amorphous' chain segments in wet 
Nylon 6,6 fibres using a Pulse Gated Integrator attached to our Brtilier 
322S spectrometer and hence study the influence of penetrating o2o 
molecules and Mn2+ ions on relaxation. 

Since then we have investigated a variety of polymeric fibres; nylon, 
terylene, orlon, rayons and cottons and have used the proton F.I.D. 
components to obtain other relaxation data which. we could relate to the 
mobility properties of the amorphous chain segments in these semi-crystalline 
systems. 

The comnon feature observed in most of the systems studied was the appearance 
of a longer T2 component (practically Lorentzian) in the FID's at some 
temperature depending upon the relative humidity - we have attributed this 
to the mobilization of some amorphous chain segments above their glass 
transition temperature, Tg. In wet fibres onset of this motion is encouraged 
by local plasticization · of these segments or groups due to penetration of 
water molecules and the 'mobile' T2 component occurs at a lower temperature. 
Examples of FID 1 s for some fibre systems are given in ·the FIGURE. 

The result which interests us most at this stage is _the striking difference 
in behaviour observed between the synthetic and natural versions of the 
cellulosic fibres, i.e. rayon and cotton. Both types o"f fibre are .generally 
considered to have a semi~crystalline morphology, cotton being more crystalline 
than . rayon, yet the FID data demonstrate a surprising absence of 'amorphous­
type' T2 behaviour in the cotton fibres, the FID resembling that of a ,complctely 
crystalline powder sample. 

In future experiments we hope to use FID and T1 data in conjunction with 
paramagnetic ions as probes to explore more fully the nature of the accessible 
polymer chain segments in cellulosic fibres. 

L 

-:.. 

.---.., 



----· 
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I hope this contribution serves as a reminder that good old-fashioned 
proton T1 and FID experiments are alive and well and still have a lot 
to offer in studies of complex solid materials. 

Yours sincerely 

EDWARD G. SMITII 

References 

i. E.G. Smith. T.A.M._U. N.M.R Newsletter 1976, March, 12 
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International Business Machines Corporation 

May 2, 1979 

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

Dear Barry: 

-·- -- ----------
~ : : ~ ~ ~ 

RESEARCH LABORATORY 
5600 Cottle Road 
San Jose, California 95193 

We have been using magic angle spinning with variable~temperature 
13 capability (VT-MAS) to obtain highly resolved C•NMR spectra of 

solids from -196° to 100°C for the last 
. 1 

eighteen months. The results 
2 were obtained in a routine manner using a newly developed apparatus. 

Our prime motivation in VT-MAS experiments has been chemical applications. 
. 3 

The initial work has been on frozen liquids, the direct observation 

of chemical exchange processes in the solid state, 4 and carbonium ions. 5 

Since the Colorado meeting, we have obtained data on several other 

catbonium ion systems in a continuing collaboration with Colin Fyfe at 

Guelph University. 6 A brief discussion of these results was given at 

the 20th ENC at Asilomar, California. The spec!ruin of one such ion is 

shown in the attached figure. To date, our. findings indicate that 
• 

spectral resolution is adequate for structural assignments, and more 

importantly, that no large chemical shifts are induced by "solid-state'' 

effects. We feel that the results demonstrate the potential of VT-MAS 

spectroscopy as a new approach to the study of reactive intermediates 

in the solid state. 

sincerely yours, 

I 

';!~ 
J / R_. Lyerla C. S. Yannoni 

JRL:CSY/bwm 

1. See TAMU-NMR Newsletter of July 1978 for the spectrum of acetic acid 
at -196°C. 

2. J. Mag. Res. (to be published in October 1979). 
3. J. Am. Chem. Soc. 100, 5635 (1978). 
4. J. Am. Chem. Soc. 101, 1351 (1979). 
5. 20th Rocky Mountain Analytical Conference at Denver, Colorado, 

in August 1978. 
6. Submitted to J. Am. Chem. Soc. 

\......, 
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The Wellcome Research Laboratories 
The Wel l come fo und at ion ltd 

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

Dear Professor Shapiro 

Digitization and Dynamic Range 

Langley Court 
Beckenham 
Kent BR3 3BS 

~ 249-12 

Wellcome 

telephone 01 -658 2211 
telegrams and cabl es 
WELLAB BECKENHAM 
telex 
WELLAB 
HECKENHM 23937 

We have recently been evaluating the high field N.M.R. market 
and have chosen a broad-banded Bruker WH-360 with a wide-bore 
solenoid, for which we hope to soon place an order. 

As we are interested in working in H2o, the question of the highest 
dynamic range is vitally important. Current machines usually 
provide a 12 or 13 bit digitizer as standard and because of the 
high sensitivity of the cavity-type probes and low noise design 
amplifiers, the ADC becomes the main limiter of dynamic range. 

Bruker have cooperated in our testing by incorporating a 16 bit 
ADC into a WH-400 and although the dynamic range on 90% H2o is 
not increased by the full four bits, a very valuable factor of 
X9 is observed. Using this 16 bit ADC it was possible to detect 
1. 5 ppm _ _of t-butanol in 90% H2o in a single transient, which because 
of the different linewidths, is only a dynamic range of 126,000 
in the frequency domain. The equivalent spectrum using a 12 bit 
ADC gave a figure of 14,000. All this applies to a single 
transient with only a 0.25 Hz line broadening exponential weighting 
factor, the result being improved by multi-scan signal summation. 

Bruker's Aspect 2000 computer used on their FT instruments has 
a 24 bit word and consequently it is possible to average 256 
transients using a 16 bit ADC before overflow. At this stage 
the dynamic range will have increased to 2,076,000 after about 
5-10 minutes accumulation. Is this enough? No? Then it i-s 
possible to acquire into double precision on disc (or use a 32 
bit acquisition processor) and transform in floating point or 
double length format. Left shifting the noise out of the least 
significant bits after accumulation such that the data is nor­
malized to 24 bits can only give a dynamic range in the time 
domain of 223 or 8,388,608 which is clearly inadequate even 
though the dynamic range in the frequency domain will in general 
be much higher: 

Yours sincerely 

J.C. Lindon A.G. Ferrige 
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Sto:11.yBrook 

Professor Bernard L. Shapiro 
Texas A&M University 
College of Science 
College Station, Texas 77843 

HOT SPECTROSCOPY: TRITIUM NMR 

Dear Barry, 

Dcp:trl men! of Chemistry 

State University of New York :lt Stony Brnuk 
Stony Brook , New York I i 794 
I clephone: (516) 246-5050 

May 4, 1978 

Spring has arrived on Long Island and the grey of winter has been replaced by 
Nature's full spectrum of colors-including the e.sthetically pleasing hues of your 
reminder notices. We would like to remind readers that the Facility for Biomedical 
M-1R on Radioactive Samples is in full operation and we invite prospective users to 
contact us regarding potential projects. · At .present there is no charge for non-profit 
organizations. 

Among the many uses of tritirnn nmr is the ability to analyse the labelling 
patterns of compounds to be used in tracer studies '.. A recent example of this is the 
analysis of the compound N (methyl ethyl)-azobenzene, the structure of which is 
shown in the Figure. While we already knew that the sample was tritiated on the 
llll.Substituted ring, it was important to determine the amollll.t, position(s)' and 
multiplicity of labelling. The percent of llll.labelled compollll.d in the sample is large, 
thus conventional proton nmr is of no use. The 3H{lH} spectrum, however, reproduced 
in (a), clearly shows two resonances at 8.15 and 7.11 ppm. As no JT-T is observed, it 
can innnediately be concluded that all of the labelled compollll.d is monotritiated. 
Assignment of the resonances is facilitated by the proton coupled spectrqm., (b) which 
shows the resonance at 8.15 ppm split into a doublet of triplets and the resonance 
at 7.11 into a triplet of triplets. Based on the above, the resonance at 8.15 ppm, 
accollll.ting for 73% of the labelled compollll.d, is assigned to the 2>6~ position and the 
resonance at 7.11 ppm, accollll.ting for 27% of the labelling, to the 4> position. 

These spectra also suggest the interesting possibility of using tritirnn nmr 
as a means to assign coupling constants in the more complex proton spectrum, a 
problem we are now working on. · 

We wish to thank Dr. Bill Duncan of Mi.dwest Research Institute for permission 
to publish this data. 

DBB:rd 

Sincerely, 

' J/'/ 'J.1 
~- , r.:".,1\1'"(_ / J &', ; ·· I . 

David B. Baile / 
Facility Manager 

Paul C. Lauterbur 
Professor of Chemistry 

C 
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McMASTER UNIVERSITY 
Department of Chemistry 

1280 Main Street West, Hamilton, Ontario, L8S 4Ml 
Telephone: 525-9140 

May 10, 1979 

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

McMaster Enters the Second Dimension 

Dear Barry, 
With some help from Nicolet, we have been convincing our N.icolet FT-IR 

instrument that it really is an NMR machine. It has an 1180 computer and 
we have the NMR software, so provided it gets data from somewhere we can 
get spectra out. 

We've written a BASIC program which simulates the 2D NMR experiments 
on an ABX spin system. It calculates a series of fake FIDs, which are then 
processed like real data. Some of the results are shown in the figure . . 

.. --

Using 11 superspin 11 (our name for angular momentum in Liouville space(l,2,3)), \.___, 
the program can simulate any pulse flip angle, so that we can simulate 
ghosts, phantoms and other spectral features. 

The figure shows 2D spin echo spectra with 11 good 11 and 11 bad 11 pulses 
applied to a system for which v(A)=l66.3 Hz, v(B)=155.1 Hz and v(X)=l36.9 Hz. 
The coupling constants are J(AB)=4.3 Hz, J(AX)=O and J(BX)=4.8, so the 
system is similar to the ribose protons in S'AMP which are labelled 21 ,3 1 

and 41
• Now that we can simulate all the bumps in a 2D spectrum, we can 

use the program to assign a real spectrum. 
Please credit this contribution to J.I.A. Thompson's account. 

Yours truly, , 
~-~ IZ.-e-
Alex D. Bain 

1.2. A-.D. Bain and J.S. Martin, J. Magn. Resonance 29, 125 and 137 (1978). 
3. A.O. Bain, Chem .. Phys. Letters~, 281 (1978).-
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dEOL 
Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 

(UrS.A.), INC. • ANALYTICAL INSTRUMENTS DIVISION 

235 BIRCHWOOD AVENUE• CRANFORD, NEW JERSEY 07016 

TELEX NO. 13-8840 • (201) 272-8820 

April 30, 1979 

SUBJECT: 11A VERTICAL PPM SCALE FOR NMR 11 

College Station, Texas 77843 

Dear Barry, 

The interesting note from George Gray on dynamic range limitations 
(TAMU NMR Newsletter, 245, 35, 1979) prompted us to investigate the dynamic 
range limits of the foreground/background software on our FX-90Q NMR .Spec-
trometer. · 

We have been using our double precision, D.P.~ software for about two 
years now, and thought the readers might wish to share in some of our ex­
periences. · 

Dynamic range between sample peaks has been a minor use of double pre­
cision for us. We find that we can obtain greater sensitivity on very small 
samples (micro probe) or on very dilute spins (nitrogen-15) by using· D.P. 
With these samples, the dynamic range problem is between the large noise and 
the very small sample signals. D.P. allows one to fill, or nearly fill, the 
ADC on every pulse but yet the FID never3~~T 2to b~0scaled. On our system 
with a 12 bit ADC never means at least 2 = 2 . = 1,048,576 scans. 

To date, we have never approached any dynamic range limitation with the 
32 bit word and integer math. . Of course, we had previously never encountered 
a sample with a signal-to-signal dynamic range greater than 10,000 to l; for 
which we had to puls~ only long enough to yield a signal-to~noise of about 
131,000 to l. Hence, we prepared a test sample (See Table 1) and diluted it 
8:2 with D2o for lock just prior to runnirig: 

RELATIVE 
CONCENTRATION 

COMPOUNDS ml 

Water 800 
. DMSO 0.70 
Acetonitrile 0.06 
t-buHnol 0. 01 
DMSO C 
Satellite 

%PROTONS 

100% 
0.0665% 
0.0039% 
0.0011 % 
0.00037% 

DYNAMIC 
RANGE RATIO 

1 
1,504. 

25,641 
90,909 

273,411 

BY WEIGHT BY PROTONS 

1 
962ppm 

58ppm 
lOppm 

5ppm 

1 
665ppm 

39ppm 
11 ppm 

4ppm 

TABLE 1. PREPARATION OF SAMPLE 

A run of 196,340 pulses (20° flip angle) was performed giving a 8192 word, 
double precision FID (32 bit word). 

JEOL "Bringing the Scientist Tomorrow's Capabilities Today." 

L 



249-18 

Perhaps here we should point out that there is some confusion in term­
minology. A double precision (32 bit) accumulation does not automatically imply 
double precision (32 bit) transform mathematics. Our software allows both single 
precision (16 bit) integer transform and double precision (32 bit) integer trans­
form of an FID which has been accumulated in 32 bit words. 

The test FID was first transformed with single precision mathematics. This 
single precision result, as expected, exhibited digitzation: 

S1g~a1 In~ensity = 245 x 250 gain= 20 416 
D1g1t1zat1on 3 ' 

This is in keeping with the maximum dynamic range of 2 exp (16-1) = 
32,768 available in single precision for a 16 bit word. The acetonitrile and 
t-butan61 peaks were not observed since their dynamic range is below this di­
git,zation level. 

The original FID was then transformed in double prec1s1on (32 bit word) 
and the results are shown in the accompanying figure. As you can cl~~rly see, 
all three minor components were observed. In addition, the upfiTld C satel­
lite of the DMSO is vi,ible on the 2 exp 15 (~32768) expansion ( JrHDMSO = 
138Hz reported value, 1J DMSO = 138.7Hi observed). This peak corresponds to 
an observation level of ~~out 5ppm. Our measured signal to noise is 8,700,000:l 
for the H20. 

It is further interesting to point out that we observe an acetone peak 
(marked* in the figure). It presumably originates from the acetone used in 
washing the bottle in which the sample was prepared. The bottle was flushed 
with dry nitrogen, but not oven dryed. Judging from the size of the peak it 
corresponds to roughly 1.8ul/800ml water or less than 2ppm! · 

. The consideration of a maximum dynamic range obtainable is a complex one. 
After all, not too many years ago, it was generally believed that dynamic range 
was limited to only slightly more than the digitizer (ADC) resolution, here 
4096. (See: 11 Topics in Carbon-13 NMR 11 Levy, Volume II CH7, 1976). 1~us, theo­
retically we should not have seen the acetonitrtle, butanol, DMSO C satellites 
or the acetone impurity. 

We believe that the time domain (FID) acquisition is inherently integer -
as long as one is using a digitizer (ADC) to collect the data. Therefore, the 
ultimate limiting factor is the word 9length in the time domain (for a 32 bit 
word this is considerable - 4.3 x 10) from this we must now subtract round 
off transform errors, noise amplitudes, etc. Perhaps floating point can 
define greater dynamic range, but any number greater than the dynamic range 
of the FID seems meaningless. 

We do not have precise answers to the problems here raised and invite 
further comments from the readers. 

Sincerely yours, 

Jj~ 
K. Goto R. Obenauf 

/njc 

cJEOL "Bringing the Scientist Tomorrow's Capabilities Today." 
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FX-90Q SPECTROMETER 

5MM 1H INSERT 

8192 POINTS (32 BIT) 

DOUBLE PRECISION TRANSFORM 

TRANSFORM TIME 33 SEC 

196340 SCANS 

22 DEGREE PULSE 

1,024 SEC ACQUISITION 

200 MSEC PULSE DELAY 

lHz APODIZATION 

2000 Hz PLOT 

MEASURED SIGNAL TO NOISE 

8,700,000:l 
'(WATER PEAK) 

5 
PPM FREQ. 

ONLY FIGURE 

DMSO 
13 
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20 
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Professor B. L. Shapiro 
Department of Chemistry 
Texas A & M University 
College of Science 
College Station, Texas 77843 

May 15, 197 9 

SUBJECT: 11 Di bromotri phenoxyphos phorane 11 

Dear Barry: 

249-20 

Recently, we have reinvestigated the reaction of triphenyl phosphite and 
bromine utilizing phosphorus-31 NMR spectroscopy. When 1/4 molar equivalent 
of bromine was ~dded_to triphenyl phosphite, {Ph0) 4 PBr (+22.5 ppm, relative . 
to 85% phosphoric acid), (PhO) PBt (-175.3 ppm) wete observed. When 1/2 
molar equivalent of bromine wa~ added to triphenyl phosphite, PhOPBr2 (-199.4 
ppm) was observed in addition to the aforementioned compounds. When 3/4 
molar equivalent of bromine was added to triphenyl phosphite, the phosphorus 
compounds observed were (Ph0\1PBr, (PhD) 2PBr, PhDPBr?, and PBr3 (-228.2 ppm) . 
It is interesting to note that when a molar equivalent of bromlne was added 
slowly irito a chloroform solution of triphenyl phosphite, only (PhO)aPBr and 
PBr3 were observed. However, when a molar equivalent of triphenyl pnosphite 
was added quickly into the bromine solution, the major product observed was 
(PhD) PBr (-4.5 ppm) in addition to two minor products, (PhD} PBr and PBr . 
Dibro~9trtphenoxyphosphorane, a pale yellow solid, became liqu1d on contact 
with air to form triphenyl phosphate (+17.7 ppm). 

Sincerely, 

Giz-n~ 
C. K. Tseng 
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USSR Academy of Sciences 

Shemyakin Institute 
of Bioorganic Chemistry 

-~, 
Ul. Vavilova 32 

Moscow 117312 USSR 
May 1 6, 1 97 9 L 

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

Dear Barry, 

Title: Heteronuclear 
13c;1H Double Re­
sonance Assignments 
of Peptide Signals 

The starting point for any meaningful application of NMR to 
. I 

the conformational study of peptides and proteins is resolution of' 
the mm signals and their assignm.Jnts to given amino Seid res_idues. 
Since, in general,the primary strtl.cture contains .most of the diffe-
rent amino acid residue more thaJ · onc.e, two levels of NMR resonance L 
·identification · had to be considerJd · 

. I 

First, the proton signals. and spin systems of different types of 
amino acids have to· be ·dfstinguisJed by homonuciear spin decoupling 
experiments. Second level· implie~ assignment of the individual spin 
systems to the specific positionl in the amino acid sequence. 

The technique we are using fr the second level assignment con-
I . . 

sists of heteronuclear double resonance c.:.13 { H-1} in the peptide 
fragment [1,2], shown on Fig. 1, Jhere the proton spin systems of 
neighbour amino acid residues are donnected via carbonyL c!13 carbon. 

N 
I 
D 

In the proton spectrwn of 
apamin (18-membered peptide 
with two disulfide bridges, 
isolated from bee venom) (2) 
the Ho(. and H(> resonances of 
lysine-4 residue were selecti-c 
vely irnadiated by two r.f 
fields, while observing the 
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C-13 NMR spectrum in the carbonyl region (Fig. 2). The carbonyl 
signal of this residue becomes a doublet due to vicinal coupline 

173 
ppm 172 

" , Lys4 C=O 
C H2'-- D CH3 
I"'- -13\ I I 

- N - c - C - N - co(_-
1 I __/ 11 '-. .. I + [ Ala : "H 1s1 ) 
D H- 0 "--H 

Lys 4 Ala 5 

with. H~ proton of neighbour alanine-5 residue. The apamin 
contains three alanines; Ala-5, Ala-9 and Ala-12. Only when, 
by trial, the Ala-5 H~ resonance is irradiated, the lzy"s-4 
carbonyl signal transforms into singlet. 

The described technique allows to assign almost all the 
proton and carbonyl C-13 signals of apamin to the individual 
amino acid residues in the primary structure. In general it 
isn't necessary to choose as e. starting point .the assigned 
proton spin system. Instead, by trial and error, one could 
find a pair correspondence of the neighbour residues. 

1. 

2. 

With best wishes, 

Yours sincerely, 

Vladimir Bystrov 

V.F.Bystrov, Yu.D.Gavrilov, V.T.Ivanov, Yu.A.Ovchinnikov, 
Eur. J. Biochem. ~, 63 (1977). 
V.F.Bystrov, A.S.Arseniev, Yu.D.Gavrilov, J. Ma.gn. Res. 
.lQ, 151 (1978 ). 
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UNIVERSITY ·oj PENNSYLVANIA 
I 

PHILADELPHIA 19174 . 

The School of Medicine 

DEPARTMENT OF BIOCHEMISTRY 

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

May 24, 1979 

Broadband Transmit/Receive Circuit 

Dear Barry: 

I'm not sure how the b.ig boys build their Transmit/Receive(T/R) 
circuits for multinuclear NMR, but we've found that the circuit here 
is a pretty hot performer (or cold, if you prefer). Its Noise Figure(NF) 
with preamplifier is 2 dB in the frequency range where I've measured 
it (10:::70 MHz) and should be as good at higher and lower frequencies. 
It's similar to a circuit published a bit too soon in RSI, which had 
a NF of 3 dB. 1 

The PIN diodes KS9377 (KSW Corp., Burl'irigton, · MA) are kept turned 
on during receive time by a total current of 30 tnADC from the 
transistor 2N5551. All other diodes (IN914) are not conducting during 
the receive time. The transmission line transformer2 is 5 turns of a 
twisted pair wound on a Stackpole ferrite toroid type 57-9322. The 
wire size is probably not critical, although it does determine the 
characteristic impedance of the transformer. During receive time, with 
one transformer input wire effectively grounded by the PIN diodes, the 
transformer provides simple broad band coupJ;ing of the probe output 
to the preamplifier input. We installed the T/R circuit in the same 
housing as the preamplifier. The input transistor of the preamplifier 
is an NEC type NC921, common emitter, with le= 5 mA, which claims to 
give a max. NF of 1. 5 dB when it looks back at a resistance of 50 ohms. 
We measured 1.5 dB without the T/R circuit. Take care that the 
transmitter noise is not leaking into the preamplifier via the crossed 



diodes, especially at higher frequencies. PIN diodes might be helpful 
here, because of their lower capacitance. 

During the transmitter pulse time the high RF voltage is peak 
detected at the 50 pF capacitor, the 2N5551 stops conducting, and 
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-100 V turns the PIN diodes hard off. The transformer input looks like 
a high impedance RF choke, so that most of the transmitter power is 
well coupled through the crossed diodes into the 50 ohm probe. A helpful 
feature here is that the timing of the ·switching of the PIN diodes does 
not depend upon any external timing puls.es except for the transmitter 
pulse itself. The dead time due to this circuit is about 1.5 µsec --
a lot shorter than our receiver recovery time. 

I'd like very much to hear from anyone who wants to try this 
circuit, or has tried it. 

Sincerely, 

James L. Engle 

1Rev. Sci. Instrum. 49(9), 1356(1978) 
2c.L. Ruthroff, Proc. IRE 47, 1337(1959) 

P.S. Please credit this to Dr. Mildred Cohn's subscription. 
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BROADBAND T/R CIRCUIT 



UNIVERSITY OF SOUTH FLORIDA 

DEPARTMENT OF CHEMISTRY 
TAMPA, FLORIDA 33620 

813:974-2144 
SUNCOM : 574-2144 

TAMPA• ST. PETERSBURG • FORT MYERS • SARASOTA 

10 May, 1979 

STRUCTURES OF EUROPIUM SHIFT REAGENT COMPLEXES WITH ORGANIC NITRILES. 

Dear Barry: 

Our work with a variety of organic nitriles and Eu(fod) 3 permits a few 
observations which may be of some interest : .· 

We have come to the conclusion that the nitrogen-europium bond length 
in the complexes of organic nitriles is not the 1.89 ~ which we suggested 
several years ago. A review of the crystallographic literature (of both 
lanthanide and transition metal complexes) leads to the conclusion that the 
bond length must be approximately 2.5 A. While the original bond len9th 
gave good agreement between experimental and calculated values of the induced 
shifts, the revised value affords even better results. 

One of the advantages of studying nitriles is that the europium is 
expected to lie on a linear extension of the carbon-nitrogen bond, thus leading 
to less uncertainty in the structural calculations. Although the linear 
relationship is clearly appropriate in the case of 1-adamantanecarbonitrile 
Cl, R= H) Which has a threefold axis of symmetry, a linear C-N-Eu arrangement 

CN is not required in the less symmetrical cases where 
the R group of { corresponds to an alkyl group. In 

{ fact our shift reagent studies indicate a slight but 
progressive deviation from linearity along the series 
where R is methyl, ethyl, i-propyl and t-butyl, with 
the largest deviation being approximately 5°. 

We have obtained supporting evidence for this view from MO calculations 
on the parent nitrile and the methyl derivative. MIND0/3 calculations indicate 
that the nitrogen 11 lone pair 11 is indeed colinear with the cyano group of the 
unsubstituted nitrile (~). However, the presence of the methyl group of i 
causes a small distortion in the direction of the alkyl substituent. This is 
precisely the direction of the nonlinear distortion which gives the best fit 
for our shift reagent data. 

0 
N 
Ill 

0 
N 
Ill . 

Be~regards, 

r/,u;/0. Raber 

THE UNIVERSITY OF SOUTH FLORIDA IS AN AFFIRMATIVE ACTION EQUAL OPPORTUNITY INSTITUTION 
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If your superconducting 
FT NMR can't achieve a dynamic range of 
6,000,000:1 or better ... 
... you just 
don't have an 
Xl.:200! 
Without the 32-bit word size of its acquisition 
processor and the floating-point arithmetic 
used in the weighting and Fourier transforma­
tion of the accumulated data, you haven't got a 
chance. You simply can't match the extraordi­
nary dynamic range attainable with the XL-200 
-evidenced in the 200-MHz 1 H NMR 
spectrum you see here. 

There are other unique aspects of the XL-200's 
data handling and spectrometer control 
system: a 13-bit ADC, which accommodates 
stronger signals on each transient ; a standard 
32K CPU, independent of the acquisition 
processor and programmed in a high level 
language; a built-in, interactive 5M-word disk 
with dual platters; a large, flicker-free raster 
scan display. 

The software is exceptionally sophisticated. It 
permits multitasking (simultaneous acquisi­
tion, processing, printing , etc .) and queuing 
(automatic sequential execution of requested 
tasks) on the same or on different NMR experi­
ments. You can also array parameters (up to 
three variables, including temperature) within 
a given experiment; create your own 
convenient macrocommands; generate your 
own special or general-purpose pulse 
sequences in a simple, English-like code. 

Then, there's the matter of the XL-200's broad­
band accessory which, with only a single 
probe, enables you to observe a host of nuclei 
(including 13C} between 20 and 81 MHz. And 
there 's the remarkable low-loss dewar system, 
which operates over three months on only 25 
liters of liquid helium. 

The XL-200 is in a class by itself-with a 
price tag and an operating economy that belie 
its advanced design. 

For more information on the features you 
may be missing, write Varian Associates , Inc., 
Box D-070, 611 Hansen Way, 
Palo Alto, CA 94303. 

Regional Offices: 
Florham Park, NJ (201) 822-3700 
Park Ridge, IL (312) 825-7772 
Houston, TX (713) 783-1800 
Los Altos, CA (415) 968-8141 

@ 
varian 

100,000 Transients 
14 Hours 

80% H2O 

0.0040% CH3CN 

0.067% CH3OH 

0.0012% 
(CH3),COH 

lf!N.=~~ X 10,000 

X500 

X1 
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China, Singapore, Sweden, Switzerland, Thailand , United States, Venezuela, West Indies. 

Service Centers 
VID Service Headquarters 
670 East Arques Street 
Sunnyvale, CA 94086 
Phone: ( 408) 245-5420 

Eastern Service Center 
25 Hanover Street 
Florham Park, NJ 07932 
Phone: (201) 822-3700 

Midwestern Service Center 
205 West Touhy Avenue 
Park Ridge, IL 6006'8 
Phone: (312) 825-7772 

Southern Service Center 
Plaza Southwest 
5750 Bintliff Drive 
Houston, TX 77036 
Phone: (713) 783-1800 

Western Service Center 
375 Distel Circle 
Los Altos, CA 94022 
Phone: (415) 968-8141 

Canadian Service Center 
45 River Drive 
Georgetown, Ontario 
Canada L7G 2J4 
Phone: (416) 457-4130 
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CH-8006 Zurich, May l 6 / 19 7 9 
Universitatstrasse 22 
Tel. (01)326211 

Professor B.L. SH AP IR O 
Department of Chemistry 
College of Sciences 
Texas A & M University 

COLLEGE STATION 

Texas 77843 U S A 

Two-Dimensional Carbon-13 Powder Spectra 

Dear Barry, 

Those scientists who have tried to grow single crystals large 

enough to do NMR spectroscopy on them understand the desire 

to work with powders. Powders are simply bought in the gro­

cery store, poured into an NMR tube and measured in seconds. 

SeveFal attempts have been undertaken to make the usually 

rather dull looking powder spectra more attractive to those 

spectroscopists accustomed to more curvaceous shapes. One 

possibility is spinning at the magic angle to strip the lines 

naked of their dipolar dress. 

Another powerful technique . to unveil the hidden appeal of a 

spectrum is spreading it out in a second frequency dimension. 

Such a two-dimensional spectrum of a powder is shown in the 

figure. It represents the carbon-13 spectrum of the liquid 

crystal molecule 507, 

, . 
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13c-enriched at the benzylidene position. The vertical fre­

quency axis presents the chemical shielding anisotropy in 

the form of an axial tensor while along the horizontal 

frequency axis a doublet splitting is caused by the dipolar 

interaction with the benzylidene proton. The splitting is 

of course angular-dependent. It collapses at the magic angle 

position and causes the sensual erection in the center of 

the figure. 

In addition to providing separate information on the che­

mical shielding tensor and on the dipolar interaction, this 

representation allows one to relate the two tensors. In 

this particular case, one finds that the two tensors are 

coaxial, with the rotation axis of .• the chemical shielding 

tensor coinciding with the rotation axis of the dipolar 

interaction tensor. The coincidence is not astonishing in 

this spectrum as it is the result of molecular rotation 

about the director axis in the smectic B phase from which 
C 

this spectrum has been obtained. However, in other examples 

real geometric information can be gained. 

The experimental technique used to obtain such spectra is 

a modification of a procedure proposed by J.S. Waugh (Proc. 

Natl. Acad. Sci. USA ]..l_, 1394 (1976)). 

Sincerely yours 

. . * 
M. Linder, Dr. A. H6hener and R.R. Ernst 

*)Ciba-Geigy AG, Basel 
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THE UNIVERSITY OF ROCHESTER 

DEPARTMENT OF CHEMISTRY 

Professor Barry Shapiro 
Chemistry Department 

·COLLEGE OF ARTS AND SCIENCE 

RIVER STATION 

ROCHESTER, NEW YORK 14627 

Texas A & M University 
College Station, Texas 77834 

Dear Barry: 

May 8, 1979 

We have made a modification to do Homo/Hetero Gated 
decoupling 6n our six years old PFT-100 FT~NMR. During the 
course of our modifications which involves adding a simple 
gate (ZAD-lH from Minicircuit Lab) and control logics in the 
decoupler frequency sourcef we've encountered a problem with 
redisual decoupl·ing effect on the NOE mode. 

As this turned out, the problem was caused by a RF leakage 
due to an inadequate isolation · (Specification-40 DB) on the gate 
used in the decoupler. 

To eliminate the •difficulty without using better isolation 
but more expensive device, we put a NAND gate (using all spares 
existed in the PC board) on the Noise source and the signal that 
gates the decoupler. This turns off noise or CW modulating signals 
for HP-10514A mixer and in effect increased the isolation ratio 
to the degree where there are no problems. 

A brief diagram is given below. 

Noise/CW HP-105144 

-----To Power Amp. 

ZAD-lH 
Gating Sig. 

Decoupling F~eq. 

YK/rsh 

\ _\ 

L 



University of Houston 
Central Campus 
Houston. Texas 77004 

Department of Medicinal Chemistry and Pharmacognosy 
College of Pharmacy 

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

Dear Barry, 
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May 7, 1979 

We have made two modifications to the Nicolet TT760 decoupler provided by 
Nicolet for our XL-100 system. As originally configured, this unit will modulate 
a 100MHz rf signal with pseudorandom binary sequence and provides for gating the 
signal off during data acquisition or off during the pulse delay. 

The first modification is the addition of a 555 timer and a 7400 Nand gate 
to provide a 75Hz square wave. See Figure 1. 

+SV IN----~ 

3 

555 

5 
T 

SV R _ ___._, ___ ....,_ __ __, 

_.:...;75::......:.H..:..:z~-----------15 

+S 
lK 

S QlJARE 
.0luf WAVE 0BINARY 

NOISE 

Figure 1 

TO MOD. 
IC2,PIN 10 

RANDOM IN 
IC 8, PIN- 10 

The .555 timer generates the square wave. The input to gate 1 can be switch 
selected to pr0vide either square wave or binary modulation. A low selects the 
square wave. Gate 1 is used as an inverter to enable either Gate 2 (square wave) 
or Gate 3 (binary). Gate 4 acts as a NOR gate since the disable gate is held 
high enabling Gate 4. The output of Gate 4 drives the normal modulator circuit. 
(IC3-7400). 

The second modification permits gating the modulation on and off rather 
than the decoupler power. Thus, the spin system can be pulsed under full noise 
decoupling and the FID collected with single frequency decoupling. This is 
especially useful in conjunction with the selective excitation sequence of 
Bodenhausen, Freeman and Morris (J. Mag. Res.,~, 171 (1976)) providing selective 
excitation with single frequency off-resonance decoupling (SESFORD) (G.E. Martin, 
et al., J. Am. Chem. Soc., 101, 1888 (1979)'). A single line in the decoupled 
spectrum can be excited and the FID collected to provide a subspectrum containing 
reduced J values without interference from neighboring spin-multiplets. See 
Figure 2. 

The circuit used for this modification requires only half of a 7400 Nand 
gate. See Figure 3. If the noise switch is off, Rl enables Gate 1 and the 
sweep flag controls the noise, off during acquisition and on during the delay. 
If a normal single frequency decoupled spectrum is desired, turning the noise 
off still results in the noise being on during the delay which will not effect 
the off-resonance spectrum. Further, this configuration will also probably 
provide a more univorm NOE across the entire spectrum, although we have not 
checked 
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C 

B 

A 

24 20 
PPM 

2T{ 
0 

Figure 2. 25.2 MHz spectrum of crassin acetate; A, fully decoupled trace 
of a portion of the methylene region; B, conventional SFORD; C, SESFORD 
trace of the degenerate 2 methylene and 22 methyl resonances located at 
20.l ppm. From G. E_- Martin, J. A. Matson, J. c~ Turley and A. J. 
Weinheimer, JACS, 101, 1888 (1979) 

ION!o 
!NOISE! ~lJ ------+ NO I SE ENABLE 

IC3 PINS 4,5 [Qffij_ 

_s.,,,..w_E,,...E __ P_,➔ 10 
FLAG 7 

------42 

_Figure 3 

Garv E. Martin 

Sincerely, . 

Steve Silber 

, ' - "'\ 
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-;, 

:.. 



/', 

ISTITUTO SUPERIORE DI SANITA
1 

R 'J M A 

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

Dear Prof. Shapiro, 
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Viole Regino Eleno,299 

Tel 4990 

Telegr: ISTISAN-ROMA 

Rome, May 23rd 1979 

Proton magnetic relaxation studies 
of liposomal model membranes, 
sensitized with 0- stearoyldextrans. 

a number of information already available on the epitope ·size and 
molecular structure of dextrans have proposed these polysaccharides as a 
useful model system

1 
for studying the molecular mechanisms that are likely to 

control some immunological properties of thymus-independent multivalent 
antigens. In particular it seems that a more detailed knowledge of the extent 
to which the epitope units of the chains are available to the interaction with 
immunoglobulin receptors of B lymphocytes, should provide a better understan­
ding of the role of epitope structure and density on the immunogenic and to­
lerogenic activities of these antigens. Since little is known about the three -
-dimensional structure of dextrans in solution, we have thought that a useful 
approach to our problem might be provided by a) inducing well defined con­
formational modifications on the segmental organization and flexibility of the 
dextran chains and b) subsequently studying the effects of these changes on 
the antigenic and immunogenic properties of these polysaccharides. 

The use of liposomal model membranes as non covalent carriers of dextrans 
has appeared to be suitable to these purposes, in view of the possibility of 
modulating the dynamical structure of the system, by varying the chemical 
composition of the lipid bilayer. 

We are presently carrying out parallel studies on the molecular structure 
and immunological properties of liposomal model membranes sensitized 
with O-stearoyldextrans (OSD). These dextran derivatives - containing 
increasing amounts of stearoyl groups esterified at the C-3 position of the 
glucose units - have been synth:esized from a fraction of dextran B 512, a 
near .l:inear

4
glyfose polymer with 96% o1. (1 -➔ 6) and 4% o( (1 ➔ 3) linkages 

(MW~ 7 • 10 ) l_ We have recently verified that these derivatives can be 
stably adsorbed on the surface. of liposomal model membranes, through 
the incorporation of their stearoyl residues within the hydrophobic region 
of the lipid bilayer. 

Since FT NMR relaxation methods have been shown to be very sensitive 
to alterations of the intra- and intermolecular mobility of the chemical 
components of liposomal membranes , at the level of their individual che­
mical groups, we are employing this technique for studying the organiza..: 
tion and dynamical structure of OSD-sensitized liposomes , above the phase 
transition of the lipid alkyl chains. 
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Spin-lattice proton magnetic relaxation times and line-widths have been 
measured at 37 °c on egg lecithin: dicetylphosphate vesicles (mole ratio 10: 1 ), 
sensitized with OSD containing increasing amounts of stearoyl groups(from 
1. 4 up to 3. 9% w / w). The actual content of adsorbed polysaccharide in the 
vesicle aqueous suspensions has been determined spectrophotometrically 
by the phenol-sulfuric acid method. 

T s and linewidths, rrieas1red at 100 MHz on the proton signals of the 
lipiJ components ! · have indicated that the interaction with OSD induces a re­
markable decreaie of the rotational mobility of the lecithin headgroups at 
the level of the N (CH ) gro~ps. Preliminary studies on proton signals 
of the adsorbed polysa1c1iaridies have indicated that a) the T 

1 
of the anomeric 

protons as well as those of so
1

me ring protons ( not obscuredny the lecithin 
2

) 
spectrum) are practically the l same as found in the free dextran in solution; l 
b) the linewidths increase wit~ the content of the stearoyl groups esterified 
to the adsorbed polysaccharid:e. On the other hand electron microscopy 
measurerrientp have shown th'Tt the vesicle size is practically the same in 
all the systems studied. 1 

. I . . 
These preliminary results would suggest that, although adsorption on the . 
carrier decreases the overanl segmental flexibility of the dextran chain 

I 
the 

local rotational mobility arouhd the ot l1➔ 6) linkages is not appreciably 
I . . . 

restricted with respect to that found in the free chains. Further studies should 
be31arried out at higher freq~ency in order to confirm these conclusions. · · 

P NOE measurements are presently carried out to further elucidate 
the mechanisms of the intra~olecular interactions between the glucose units 
of the adsorbed OSD and the l~cithin headgroups. 

i · Sincerely, 

f l-4--{ "-r o i_,,..:J 
(Franca Podb) 

i 

(Carlo Ramorii) 
UP~ 

{Carlo Pini) 

(l) Svensson
1 
S. 

1 
Vicari, G. Jnd Wilkinson

1 
S. J •

1 
Immunol. Methods -~, 315-321 

(1976). ! . -

Podo, F. Ramoni
1 
C. 

237 31-32 (1978). 
--1 

Vic
1

ari, G. 
1 

Texas A & lVI University NMR Newsletter, 

I 
I 

Laboratorio di Biologia Cell!ulare e Immunologia 
Istituto Superiore di Sanita' 1 

Viale Regina Elena 299 j 

00161 Roma, Italy 

L 
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UNIVERSITY OF 
. NEW BRUNSWICK Post Office Box 4400 \ Fredericton, N.B. \ Canada E3B SA3 

Physics Department 
(506) 453-4723 

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

May 28, 1979 

Dynamic Range in Hadamard - Fourier Transform Spectroscopy 

Dear Barry: 

Prof. Ziessow's letter in TAMU 246-29 and your blue 
reminder combined to stimulate the following comments. 

We wish to compare therms signal/rms noise ratio in two 
spectra. Spectrum I is obtained from the FT of the pulse-
stimulated FID. Spectrum II results from the FT of the FID 
computed as the Hadamard transform of the response to a 
pseudorandom binary sequence. Conditions shall be comparable: 
the same number of scans is used with the same sample for signal 
averaging, the repetition period of the pulses is equal to the 
period of the pseudorandom sequence and not much longer than 
the greatest T2, the acquisition time equals the repetition 
period, the width of the single pulse equals the width of the 
pseudorandom pulses, the pulse amplitude is adjusted to an 
optimum for each experiment. The last condition is ill defined 
since "optimum" depends on non-linear effects, and these are 
different in the two cases. We argue that conditions are 
comparable when the amount of energy absorbed by the spin system 
in 1 repetition period is the same in the two experiments. 
Since both experiments utilize the same frequency channels of 
the sample, and since modes must be reasonably orthogonal for 
the Hadamard method to give the linear spectrum, the energy of 
the stimuli and of the responses must also be the same per 
period in the two experiments. For the stimuli, this condition 
gives the ratio of the peak powers for the RF transmitters 
required. For- the responses, it says that therms signal 
amplitudes are the same. Thus, when obtained from comparable 
experiments, the bottom and middle traces in Figure 1 of Prof. 
Ziessow's letter have the same rms signal amplitude. They also 
have the same rms noise amplitude since they come from the same 
detector through the same bandwidth. Thus, therms S/N ratio of 
the analog data acquired from the spectrometer is the same in 
the two experiments. 
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Next, Parseval's ~heorem says that the Fourier transform 
leaves therms S/N rat\o unchanged, and so doas the Hadamard 
transform. Thus, if we can neglect computer noise, the two 
spectra, the two FID's, and the pseudorandom response all have 
the same rms S/N ratio. If we determine this ratio for the 
largest signal that does not get chopped by overflow, clipping, 
blowing fuses, etc., we have the dynamic range, except for 
niceties hinging on the definition of the smallest observable 
peak signal/rms noise ratio. 

The premise of Prof. Ziessow's comments is that the large­
signal-chopping occurs in the A/D converter. Therms noise, 
generated in his computer experiment by truncation after scaling 
to the simulated A/D r~solution, is (presumably) the same for 
the FID and for the pseudorandom response. The spectra in his 
Fig. 2 show about a 1 ~it, i.e. factor 2, advantage in therms 
S/N ratio of the Hadamard method II over method I. From the 
foregoing, this implies that, for the same peak amplitude, the 
pseudorandom response shown in the bottom trace of his Fig. 1 
should have about twice therms value of the FID shown in his 
middle trace. This appears responable for the traces shown but 
depends on the particu~ar spectrum. For example, one might be 
able to simulate a reasonable nmr spectrum such that the FID 
looks pseudorandom and ithe pseudorandom response looks FID-like. 
Therms S/N advantage would then be reversed. 

In other words, our arguments make us believe that the L 
dynamic range advantage of one method over the other is equal 
to the factor by which ;therms/peak ratio of the signal to be 
digitized is greater in one method than in the other. It appears 
that nmr signals are usually such that therms/peak ratio is 
somewhat greater in th~ pseudorandom response than in the FID. 
For a given peak amplitude, more signal energy can then be 
transmitted on the pseJdorandom signal than on the FID. 

Sincerely yours, 

~~~\;~J.~J 2 

R. Kaiser 

---------L 
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THE UNIVERSITY OF BRITISH COLUMBIA 

DEPARTMENT OF CHEMISTRY 

Professor Bernard L. Shapiro 
TAMU Newsletter 
Dept. of Chemistry 
Texas A & M University 
College Station, TX 77843 USA 
Dear Barry, 

2075 WESBROOK MALL 

VANCOUVER, B.C., CANADA 
V6T 1W5 

26 May, 1979 

Title. DISPA: Dispersion versus Absorption 
in NMR, ESR, and ... ? 

I have recently proved analytically1 that a plot of dispersion versus absorption 
(DISPA) provides a simple way to distinguish line-broadening due to two or more 
Lorentzians of different resonant frequency (DISPA data points fall outside the 
reference circle that would be obtained for a single Lorentzian) and two or more 
Lorentzians of different line width (DISPA data points inside the reference circle). 
This proof generalizes the results from DISPA analysis of several previously treated 
particular line-broadening mechanisms.2,3 
In this note, we report the extension of DISPA analysis to EPR line shape (see Fig. 1). 
In this case, we first digitize the EPR derivative spectrum, then flatten the baseline, 
integrate to obtain a digitized absorption spectrum, then Hilbert transform to produce 
a digitized dispersion spectrum, and finally construct the DISPA plot. In this way, 
we avoid an~need for direct detection of the dispersion spectrum, and we lose a 
factor ofy2 in signal-to-noise ratio compared with separate detection of absorption 
and dispersion. 
Fig. 2 shows an application to detection of modulation broadening in EPR. From the 
displacement of the DISPA data of Fig. 2b from the reference circle (compare to 2a, 
with no modulation broadening), we immediately establish that the line shape is 
overmodulated,with a modulation amplitude of about one natural line width. In contrast, 
the circular DISPA plot of Fig. 2c shows that the exchange-broadened spectrum there 
is still Lorentzian in shape.4 

Finally, it should be noted that the algorithm of Fig. l will produce a correctly 
scaled DISPA plot for~ spectrum (NMR, EPR, NQR, ion cyclotron resonance, rotational, 
vibrational, etc.) for which an absorption-mode signal is available. There is thus 
no need for separate measurement of the dispersion spectrum. 

References: l. 
2. 

3. 
4. 

D. C. Roe 
Alan G. Marshall P. S. Phillips 

F. G. Herring 

A. G. Marshall, J. Phys. Chem. 83, 521 (1979). 
A. G. Marshall and D. C. Roe, Anal. Chem. 50, 756 (1978); D. C. 
A. G. Marshall, and S. H. Smallcombe, ibid-. 50, 764 (1978). 
A. G. Marshall and D. C. Roe, J. Magn. Reson:-33, 551 (1979). 
F. G. Herring, A.G. Marshall, P. S. Phillips and D. C. Roe, 
J. Magn. Reson., in press (1979/80). 

Roe, 
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Figure 2. DISPA plots for experimental 

EPR spectra (m1=0 line) of PADS. 
(a) H d 1 t · = 13 milligauss mo u a ,on 
(b) Hmodulation = o.4 Gauss 
(c) as in (a), but PADS concentration 

has been increased from 0.0005 M 

to 0.01 M to introduce exchange­

broadening. 

to A 
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UNIVERSITY OF SOUTHERN CALIFORNIA 

UNIVERSITY PARK 

LOS ANGELES, CALIFORNIA 90007 

DEPARTMENT OF CHEMISTRY 
(213) 741 -2780 

Professor B.L. Shapiro 
Departmnet of Chemistry 
Texas A&M University 
College Station, Texas 77483 I 

2H NMR Studies of Nitrogenase-Catalyzed Reduction of Cyclopropene 

Dear Barry: 
I 

The nitrogenase-catalyzed !reduction of cyclopropene in o2o gives two major 

products which were isolated and identified as cyclopropane and propene. The 

ir spectrum of the cyclopropaJe product on comparison with published spectra of 

cis-and trans-l,2-d2-cyclopro~ane indicates that the predominant product 

(>95 %) corresponds to the cis~isomer. Their spectrum of the propene product 

shows that a mixture of d2-isomers is present but the presence of l ,2-d2propene 
· · 2 l at greater than 1-2% can be ruled out. The 220 MHz H-decoupled H nmr spectrum 

confirms the existence of a complex mixture with multiplets at ·ol .67-1 .70, 
04.87-5.04, and 05.74-5.87. 

The 30.7 MHz 1H-decoupled 2H nmr spectrum of the propene product can be 

readily analyzed. The 2,3-d2~isomer has a methine-d at o5.7; the cis-1 ,3-d2-
1 

isomer has a cis-vinyl-d at o5.0; the trans-l,3-d2-isomer has a trans-vinyl-d at 

o4.8; and all isomers h~ve methyl-d at ol .7. Because the 2H are present as 
dilute spins, the 2H nmr speci rum is more readily analyzed than the 1H nmr spectrum. 

Sincerely, td~ . ,., -- --1/ J I 
( /4_,#1 ~ 
~es E. McKenna Kenneth L. Servis 

Associate Professor of Chemistry Assistant Professor of Chemistry 

i. 

,_...___ 

L 
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200 100 

figure 1H-decoupled 30.7 MHz 2H NMR spectrum of propene isolated from 

r'\ nitrogenase/ 2H20 reduction of cycl opropene. The spectrum was plotted 

after 400 transients (pulse width 15 µsec, acquisition time 2 sec., no 

pulse delay) over a 1000-Hz sweep width with the abscissa scale zero 222 Hz 

upfield from c2Hcl 3. The spectrometer time on the . XL-200 was made available 

through the courtesy of Varian Associates, Palo Alto, Ca. 

0 
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A WIDE-BORE, FT-NMR 
SYSTiEM f ROM NICOLEJ 

I -m 
•t 'l ••: 
',, _ 

FEATURES INCLUDE: 

1 - ~ -
2: ~, .> ~ 

;- ~u·i; ~; 
- -.. v•• 

For routine NMR and 
state-of-the-art 
techniques such as: 

• 31p experiments on 
living organs. 

• Cross-polarization 
studies on solids. 

• 13c studies of high 
molecular weight 
polymers. 

• Two-dimensional 
FT-NMR. 

■ 3.5T superconducting magnet with 10 cm room-temperature bore. 

■ Straight-through access to sample area. 

■ Quick-disconnect probes for rapid changeover. 

■ 5, 12 and 20 mm sample tubes as standard, 30 mm optional. 
■ Quadrature phase detection as standard. 

■ Computer-controlled audio filter from 100 Hz to 51,100 Hz in 100 Hz steps. 

■ Nicolet 1180 data system with sir:r,ultaneous acquisition, processing and plotting. 
■ Digital plotter with plot lengths selectable from 1 cm to 900 cm. 

OPTIONS INCLUDE: 
■ NT-150 MF: broad-band multi-nuclei observe for 4 to 60 MHz. 
■ NT-150 CP: optimized system for Waugh-Pines cross-polarization studies. 

31 P spectrum of 
whole human blood 

20 mm sample tube 

For more information or to 
discuss your applications, 
please telephone or write. 

NICOLET 
TECHNOLOGY 
CORPORATION 

145 East Dana Street 
Mountain V iew , California 94041 
Phone : 415/969-2076 



For the past 1 V2 yeafS 
the FX 90Q has provided a dose look 
at Dynamic Range (PPM cone.) at 
approximately½ the cost of SCM units. 

I 
I 
I 
I 

You Also Get: 
• Omni-Probe Systerh 
• Dual Carbon/Protoh Capability 

I 
• Digital Quadrature Detection 
• Interchangeable Mbdular System Design 

I 
• Programmable Pulse Generator 
• Comprehensive Fo~eground/Background 

I 
0 Light Pen Control System 
• And many more im1portant featu res 

8,700,000:1 S/N 
INTEGER DOUBILE PRECISION 

By the way, the same data system 
is also used with the FX60QS 
(Magic Angle Solids System) 
and the FX200 (Dual C/H Probe). 

(CH3 )
2
S0 

H2 0 

CH3 CN 

Call or write for complete details ... 

235 Birchwood Ave., Cranford, NJ 07016 
201-272-8820 
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