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MMR CHART PAPER 

WE STOCK ALL THE RECORDING CHARTS YOU NEED •.• 
• THE WORLD'S FINEST NMR SAMPLE TUBES • EQUIPMENT, 
GLASSWARE, AND SUPPLIES FOR SPECTROSCOPIC RESEARCH 
• EVERYTHING BUT THE SPECTROMETER • SEND FOR OUR 
NEW FREE 100-PAGE GIANT CATALOG 875. • IF YOU HAVE 
ANY QUESTIONS, PLEASE CALL. 

CHARli' PAPER 
Finest grade NMR Chart Paper made to be used in· every model spectrometer. All charts 
have been updated to coincide with the newest instrument techniques . . . Fourier 
Transformation, Hetero-Decoupling, and Time Averaging. 

NOTE: All charts packaged 500 sheets to a box except roll charts or as otherwise noted. 

,,· 
.. PRICE PER BOX 

CAT"LOG' 
NUMBER INSTRUMENT TYPE 1•10,box• 11·;!4 box• 25◄9box• 60 & ova, . 

-

VARIAN, 
wev-100 (s-190.0.l HA-100, HA-100A, and D Cal. $36.00 $34.50 $34.00 $33.50 

. WCV,60 IS-60€) ;A;,60, A-60A and D Cal ,• 36.00 34.60 34.00 33·,50 
·wcv.asoei.. HA-60EI!. and ll Cal • . 37.50 37.00 36,60 36,00 

. WCV•XL (l(L-100) XL-100 (Standard) Cal . 36.00 34.60 34.00 33.60 
.WCV•XL•100FT XL-100 (Fourier) Cal. 37.60 37.00 38,60 38.00 
-WCV-220 (S•220) HR-220 Cal. 37.60 37.00 38.60 38.00 
WCV-56 (S·68A) A-68/80 Cal. 37.60 37.00 38.60 38.00 

•. 
WCV•360-K-10 EM-380 Cal. 28.00 27,60 27.00 28.50 

· WCV-20 (CFT-20) CFT-20 Cal. 30.00 29.60 29.00 28.60 
WCV-EM-300R (3E) EM-300 (6 rolls/box) Cal. I 14.40 13.80 13.80 13.80 
WCV-EM-300F (300X10) EM-300 (flatbed) Cal. 28.00 27.60 27.00 26.60 
WCV-60T (S-60T) T-60 (two color) Cal. 20.00 19.60 19.00 18.60 
WCV-60B :r .eo (one color) Cal. 17.60 17.00 18.60 16.00 
WCV-60U (S-60U) T-60 (multl-nuclal) Cal. 20.00 19.60 19.00 18.60 
WCV-60TS T-60 (no grid, delta) Blank 16.00 16.60 16.00 .,14.60 
WCV•BL 11" X 26" Blank 16.00 16.60 16.00 14.60 
WCV-60T-BL 8•½" X 11" Blank 10.00 9.60 9.00 8.60 
WCV-CFT-20K-11 11" X 16" I Blank 13.00 12.60 12.00 11.60 
WCV-360BL 11"x16" Blank 13.00 12.60 12.00 11.60 . . , 

JEOL 
; 

W5'.4HA C-60H, 4H-100, (9.00 ppm) 
' 

Cal. · 37.60 3'7.00 36.60 36.00 
WCJ-4HB C-60HL, MH-1QO, (9.0 ppm) Cal . 37.60 37.00 36.60 36.00 

· .WCJ-4HC MH-100, PS-100·(10.8 ,P.Pml Cal. I 37.60 37.00 36.60 36.00 
WCJ-'4HD 

.. MH-10Q, PS-100 (9.0 ppm) Cal. I 37.50 3?.00 36.50 36.00 
WCJ-4HE PFT-100 (standard) Cal. I 37.50 37.00 36.50 -36.00 
WCJ.PFT-100 PFT-100 (Fo~riar) 1, Cal . I 37.50 37.00 36.50 36.00 
WCJ-f'X-60(FX-2) FX-60 Cal. I .·37.50 ,37.00 · 36.50 36.00 

·wcJ-FX-60'8L FX~O (para only) Blank• , 19'.00 ' 18;60 . . 18..00 17.50 

'WCJ-PFT-100BL ., .11''·x 17" (par.a only) Blank ' ' 10.00· .18:60 18.00 17.50 

WCJ'8L 11" X 17" Blank' 1'5.00 '14.50 14.00 13.50 

BRUKER 
WCB-"UC" HX-90, HFX-10 Cal. 40.00 39.50 39.00 38.50 

WCB·BL 12-½" X 29" Blank 17.00 16.50 16.00 16.50 

WCB·WH-90 WH-90 Cal. 35.00 34,50 34.00 33,60 

WCB-BX-FT HX-270 Cal. 40.00 39,50 39.00 38.50 

PERKIN-ELMER 
WCPE-2018 fl-20, R-20A Cal. 37.50 37.00 36.50 36.00 
WCPE-2021 (WCPE-60) R-20B Cal. 37.50 37.00 36.50 36.00 
WCPE-462-1075 R-12, R-12A-(6 rolls/box) Cal. 35.00 34.50 34.00 33.50 
WCPE-435-0065 R-24 (roll) (6 rolls/box) Cal. 35.00 34.50 34.00 33.50 
WCPE-435-7204 R-24A ( rect.l ( 100 sh ./box) Cal. 7.00 6.50 . 6.00 5.50 
WCPE-441-1580 R-22 (rect.) (100 sh./box) Cal. 8.00 7.50 7.00 6.50 
WCPE-R-32 R-32 (roll) (6 rolls/box) Cal. 35.00 34.50 34.00 33.50 
WCPE-2018BL 11" X 22" Blank 15.00 14.50 14.00 13.50 
WCPE-2021 BL 11" X 19" Blank 15.00 14.50 14.00 13.50 

WCPE-526-1102 R-26 (rect.) (100 sh./box) Cal. 7.00 6.80 6.60 6.40 
WCPE-435-9020BL R-24A (rect.) (100 sh./box) Blarik 4.50 4.25 4.00 3.75 
WCPE-441-1580BL R-22 (rect.) (100 sh.ibex) Blarik 4.50 4.25 4.,00 3.75 

NMR si>e'c1ALTIES 
. . , . 

yvCN-60/100 A-6!), HA-100, A-56/60 Cal. 35.00 34.50 34.00 33.50 

' 

V\/ILM:AD GLASS·CDMPANv,·1Nc. df 
. . r' •. , 

U.S. Route 40 & Oak Road I Buena, N.J. 08310, U.S.A. 1 (609) 697-3000 1 TWX 510-687--8911 
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. _PHYSICS DEPARTMENT 

Dear Barry; 

THE UNIVERSITY OF NEW BRUNSWICK 
F"REDERICTDN, N,B, 

CANADA 

E3B SA3 

'.!'._
2 

of Water in Wood 

June 30, 1976 . 

I am sorry to be late in replying to your reminders. Various perturbations, such 
as preparations to move · to a new building and acquisition of a minicomputer, · have 
delayed our contribution. . 

Together with M .• T. Riggin and A.R. Sharp of this department, and with M.H . . Schneider 
of the Forestry Department, we have studied the Carr-Purcell-Meiboom-,-Gill echo 
envelope of the proton signal from white spruce sapwood at moisture contents from 
5% . to 176%. Moisture content is the weight loss on drying a wood sample divided 
by the weight of the oven dried sample. Measurements were made at 5.0 and at 17.3 
MHz with ·pulse s·pacings · from 100 to 300 µsec, but results (at room temperature) were 
unchanged in these ranges. At low moisture content; the echo envelope due to water 
is essentially a single exponential with time constant increasing from about 80 µsec 
at 5% moisture to 900 µsec at 30% moisture. Beginning at about 30% moisture, two 

\.-· 

exponentials can be distinguished with time constants, plotted in figure 1 and ,------._ 
amplitude ratio in figure 2. \__., 

The system was analysed _with a 3-phase model: 
a) Hydrogen nuclei in the solid wood structure (not directly observed in this study) 

with T2 = 7 µsec; 
b) Hydrogen nuclei of water adsorbed on the wood cell walls with T2 = 10 msec and 

with population Pb; . . 
c) Hydrogen nuclei of mobile water in the wood cell cavities with T2 = 00 • Its popula­

tion Pc is zero at moisture contents below the fibre saturation point of about 33%. 

-1 
Exchange is .permitted between bound and mobile. water at a rate of 90 sec , and 
between bound _water and hydroxyl protons of the wood fibre at a rate of 350 sec-1 . 
This model produces the solid curves drawn . in figures 1 and 2 . 

. Although the 3-phase model with the quoted par1ameter values appears to account for 
the echo measurements, it is certainly oversimplified . . One piece of evidence comes 
from the linewidth of the water resonance in ·c~ spectra of moist wood. The linewidth 
is considerably ·greater than would be expected from the above model. It appears 
that there isa distribution bf magnetic environments resulting in . an inhomogen"" 
eously b:r:o~den~d line for the mobile water in cell cavities. Indeed, the resona:nce 
peak is .shifted fr~m the line of pure water. Also, matters are not simplified by · 
.the presence of Mn3+ ions which were detected by ESR, but magnetic resonance methods 
should be able to provide further information on the wood~water system. 

Sinc~rely.yours ; 

-·~iJ~ 
R. Kaiser 

Professor 
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lnstitut fiir Organische Chemi,~ 
der Universitat Diisseldorf 4 Diisseldorf, d~n August 4, 1976 

Universitiitsstra6e 1 
· Di;ektor : Professor Dr. L. Birkofer 

Fernsprecher 311-2298 /99 

Prof. B. L. Shapiro 
Department of Chemistry 
Texas A and M Univ ersity 
College Station, Texas 77843 

DNMR Progress Article . 
13c Chemical Shift Calculations 

Dear Professor Shapiro: 

I am sorry to be late with my contribution. The delay is partly 
due to a just finished progress article "Application of Dynamic NMR 
Spectroscopy to the Mechanistic Study of Rearrangements and Exchange 
Reactions" which will appear in the series "NMR - Basic Principles 

· and Progress". In this article the feature of mechanistic analysis by 
band shape calculations is illustrated for representative examples . 
Emphasis is laid on the derivation of kinetic exchange matrices for 
"uncoupled" · and coupled - first-order as well as non-first-order -
spin systems. In addition, permutational analysis of the rearrange-

. ments of phosphoranes is performed to show the problems encountered 
in DNMR studies of polytopal rearrangements . 

d 
(i" 

zz 

· In this . note I want 1~ call attention on the cakulation and theo­
retical interpretation of C chemical shifts, the progress of which 
is rather slow compared to the experimental developments in 13c­
NMR spectroscopy . The . fundamental relations are well known since 
the e~rly theory of Ramsey. For instance, the z-component of the 
chemical shielding tensor is given as the sum of tlJ.e two terms 

2 occ 2 2 
= e Z < 'f' .Ix + y I '1'. ::> - .• -2 . 1 3 1 

2~c 1 r 

2 ace unocc 1 . 1 
e L Z - 2

-(<'t'.ll l'r ><.'t' I z
3

1't'.) +<'1' .I z
3 

l't'><'t' il l'f .)) 
2 

2 2 
1
- .1.E . 1 z n n · 1 · 1 n n z 1 . 

m c n 1n · ·r r 

The corresponding x and y components of the tensor are given simi-
. larly with the respective operators. Here I only want to discuss the 

evaluation of the bracket term of op for acetylene as an example by 
u~ing ·the ab . initio wave function of""r>alke and Lipscomb (JACS 88, 
2384 (1966)) . If the origin of the vector potential of the ~agnet ic field 
is chcisen as · one of the carbon nuclei labeled 1 and 2 , it is easily 
shown that the angular momentum operator 1 affects the p-type ato­
mic orbitals of both carbon atoms in the sa:riie way, i.e . 

1 lp1(2 ),. = 1 lp1(2 \ = 1lp1(2)~=0
1 X X y y Z Z 



\ 
I 

t. 

,,--, 

= i?'l.pl(2) 
·z ' 

1(2) . 1(2) · 
1 Ip "> = -1hp 

X Z y ' 

- -ihp 1(2) . 
z , 

. 1(2) . 1(2) 
1 l p > = 1np · , 
y Z _ X 

= ihp 1(2) 
y , 

1(2) . . 1(2) 
1 I p > = -1hp , 

Z y X 

while the application on s-type orbitals leads to zero values. Thus 
the only integrals which can give final values are of t he type 

<II ( )IO ( )16'7, <6'1 b ( )l'IT ( )> ; and <.Ti ( )l O 111 ( );,- with O being . yx xy . . xy yx xy . z yx 
1 or 1/ r 3 (CC bond in z - direction ! ) . To estima te the values for the 
differe12! pairs of occupied and unoccupied mo' s , the l\:!._~liken coeffi­
cients cik... o~ the p orbitals have been calculated from cik = cfk + 

1f k cik ci]?'k1· . 
Mulliken coefficients 

MO 
Orbital 

energy (a. u.) 

H>g -11. 2978 0.000 
lou -11 . 2951 0.000 
26'g -1. 0048 -0.262 
26'u -0.7513 0.401 
3S'g -0.6563 0.561 
liiux -0 . 4056 
llruy -0.4056 
lll"gx 0.3058 
liigy 0.3058 
36'u 0.4758 0 . 000 
46'g 0 . 6541 0.338 
46'u 1.3426 -0.583 

2 1 2 
pz px px 

0.000 
0 . 000 
0 . 262 
0 . 401 

'-0 . 561 
0 . 707 0.707 

· o . 707 -0.707 

0.000 
-0.338 
-0 . 583 

1 
· p 

y 

0.707 

0.707 

0.707 

.:..o. 707 

The integrals now are easily evaluated since no cross terms have to 
be considered and the effect of the r - 3 operator is taken in account 
by using the expectation value for carb_on 2p orbitals (1. 4303). 
From the signs of the II mo' s it is seen that there is no paramagnetic 
contribution to the chemical shielding if the magnetic field . is in the 
CC bond direction (cp. Pople Proc. Roy.Soc. A 239 , 541 (1957)) . 
The pairs of mo' s which . contribute to the y and x components of 0 P 
are seen to be 25'g/ lifgx(y), 36'g/ llfgx(y), and 11fux(y)/ 4ou , for which 
the value of the bracket term of the 0 P expression amounts to 
0.l95h2, 0.899h2 , and 0.978h2 , _ respectively. · 

Yours sincerely , 
......_ 

{

( \ \ /i ~ , 1. I , _'-1, 11 -... ·-,_,) l "t v,_, f' '-

(A. Steigel) 
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216-5 Wiss.Rat Dr. C. G. Kreiter . . I . . 

ANORGANISCH-CHEMISCHES INSTITUT 
. . DER I . . .. 

TECH~ISCHEN UN. IVErITAT MUNCHEN 

8 MUNCHEN 2, den 4. 8. 76 
ArclsslraBe 21, Posllam•Nr, 20 24 20 
Ruf-Nr. (089) 2105/330/331/3:32 (Prof: FIAcher) 

. 333 (Prof, Frllz) 

Dr. Bernard 1~. Shapiro · 
Department of Chemistry ' 
Texas A&M U~iversity 
College Station, TX 77843 U.S.A. 

308 (Prof, SchmldbaurJ 

. ' . , 

R 1
. t . . s· . I . ~ 2J· . . 

ea ive igns o~ . 
31 13 

I P- C 
Coupling ·Constants ' in Chromium 

.,and Tungstel Complexes. 

Dear Professor Shapiro, 

. we are using 13c F'r nm::- to study the 
static. and d!ynamic stereochemistry of octahedral ,diene complexes. 

One complex type under investigation is M(Co)
3

[P(OCH3)j](diene) 

with M = Cr, W. I.R. and low temperature 13c nm,~ :spectra . . 

strongly su:rwort a facial arrangement of the thre.e carbonyl 

ligands. Fa~ the 1,3-butadiene complexes two carbonyl signals . 
with the ap~roximate intensities 1:2 (2:1) are observed, eadh 

31 I 13 · · . split by . Pi- C-coupl i.ng: · · 

Carbonyl signals, ch~~ical shifts rel. i. TMS, S ppm, 3'IP-:-~13c_:::­
coupling codstants [cps] at two different tei:nperatures. 

. . . . I . . 

. cr(C0)3[P(OOH3)3]CC4H6) 237-34 (d,1} 
[_±.14.65] 
234.86 (d) 

t.±.29;30] 

234.32 .(d ,2) 
[_±.39. 06] · •, 

216.41 (dj2) 212.69 (d,1) 
[_±.14.65] · [+17.09] 
. 215.55 (d) 
[±_ 4. 88] 

Resol_ution: + 2.41+ cps, + 0 . . 11 ppm .-

212 K . 

301 K 

246 K 

297 K. 

. . When the teJ perature is raised a scrambling of the carbonyl 

ligands · causes. the usual broadening and · collapse of .their 13c 
nmr signals. _ The high temperature _carbonyl~igrial of the 

chromium complex forms a doublet, its splitting corcesponds 
· well to the average splitting of the low temperature signals 

with 30.93 cps. Surprisingly the equiVaient ~ignal of the tung­
sten -comple , must be explained an the basis of opposite signs 

of the 31 P-1 3o-coupling constants, ~ver~ge value 4.07 cps. 

C 

I 
\ .· _., 

C 
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ER-200 Compact 
Spectrometer 
A compact EP R system for routine measurements 
with research performance. 

• Built-in reference arm 

• Push-button tuning 

• 3 Detection channels 

• 1st or 2nd Derivative Detection 
• Built-in LN 2 VT unit 

• He temp accessory 

• Double resonator accessory 

ER-420 Research Spectrometer 
A modular system which can be tailored to your exact requirements for the most demanding applications. 

• Variable temperature operation from 1.9 ° K to 1200° K. 

• Rectangular, cylindrical, large access, optical transmission, 
dual sample and high temperature resonators. 

• Choice of magnet systems and power supplies. 

• Microwave systems for UHF, S-band, X-band and O-band. 

ER-10 Minispec 
A small analytical system with automated operation and high sensitivity at a price you can afford. 
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Department of Industry 

LABORATORY OF THE GOVERNMENT CHEMIST 
Cornwall House Stamford Street London SE 1 9NQ (;/ ,x..·". 
Telegrams Govchem London 

Telephone 01-928 7900 ext t,,Vf1 

::-:i:-.0:::'8:·;~0: ., ~: - ~ • 

•t: -~ ~: :"··.· C 

- ,- ·· J -· 
! / ::.- :: , 

Title: Computer Matching of 13c NMR Spectra 

Dear Professor Shapiro: 

Your reference 

Our reference 

Date 
r,: 1 

Like many other FTNMR owners, we frequently generate 13c spectra of pure, or 
nearly pure, materials of known structure in order to determine the structure 
of "unknown" materials. We can manually match spectra against commercially 
available files for compounds to which we have no access. However, the spectral 
collections of which we are aware (Johnson and Jankowski, .Sadtler and Atlas of 
1 3c NMR Data) have only a thousand or so spectra apiece and do not permit com­
puter matching. 

From our experience with computer infra-red spectral matching using a data base 
of 110,000 spectra, we are sure that large, computer searchable, 13c files would 
be the optimum way to go. While we see papers on 13c searching in the literature, 
we would much appreciate any of your correspondents telling us of more extensive 
13c schemes, commercial or otherwise, to which we may have access. 

Yours sincerely, 

I~ L,e/;tJ~--1 
I. K. O'NEILL · 

August 19, 1976 
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UNITED STATES DEPAR,ME NT CF CCH'\:'!MEAC::c 
I\Jr.~t.ionai 9ureau of S tandards 

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

Dear Barry: 

V·J ;i st·,,r·1 q~. :1r;, U.C. 202:3,1 

A full membership vote of ASTM has approved the revised standard E 386, 
"Standard Definitions of Terms, Symbols, Conventions, and References. 
Relating to High-Resolution Nuclear Magnetic Resonance · (NMR) Spectroscopy" . 

. Copies are available from ASTM, 1916 Race Street, Philadelphia, PA 19103 
for a small fee. I expect to have a small number of copies available 
gratis for distribution later on. I enclose a copy for yo~r information, 
although I recognize that it is too long to reproduce in the Newsletter. 

Yours truly, 

Rolf B;. Johannesen, Chairman 
ASTM Subcommittee E 13.07 
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DEPARTEMENT . DE PHYSIQUE 
·DE Li\ MATIERE CONDENSEE 

, I , 

32, boulevard d'Yvoy CH-1211 GENbVE 4 
UNIVERSITE DE GENEVE 

SECTION DE. PHYSIQUE . 
- TeUPHONE (022) 21 93 55 

Prof. B.L. SHAPIRO 

V/REf, 

NIREF. GJB/cc 

·Department of Chemistry 
Texas A & M University 
Coll~ge of Science 
College Station Texas 
77843 

U.S.A. 

Geneve, le · 4 aout 197_6 · 

Cher Professeut Shapiro, 

. I . 
Me,rci de j otre lettre de rappel du 16 juillet 1976. 

1. Interactiqns_non_r§sonantes_en_magn§ti~me_nucl§aire. 

_Cette ligJ e de .recherche, entreprise des l 'automne 
·1973 dans j1e domaine des champs -faibl'es, a d§ja · · 
permis l'§tude de l'excitation des· moments nucl§aires 
par une o ride de ·radiofr§quence non r§sonante, mais 
d'intensi ti§ ' appr§ciable, en pr§sence d'un champ homcicjene 
et constarit: le champ magri§tique terrestre. 

Ont §t§ e J amin§es l' influence d 'un champ tournant, 
perpendiclilaire ·au champ terrestre et celle d'un · 
chcµnp altJ rnatif d '.orientation quelconque . · 
Une synth~se des r§sultats e~p§rimentaux les plus . 
importantd et leur interpr§tation a l'aide du formalisme 
de _P. Foniiana et P. Thomann (Phys. Rev. Al3, 1512, 1976) · 
feront . l' 9bjet de deux conf§rences a ]_'Ecole d' Et§ de 
Pula (Yougoslavie) du 13 au 23 septerribre 1976 et seront 
probablement publi§s dans les actes de c·e meeting • 

. Les r§sul t ats les plus importants de cette §tude sent: 
- l'existe\nce d'un d§placement· de la fr§quence propre 
du systeme\ de - spins lorsqu'ils sent soumis a une irradia­
tion non ri€sonante. Ce _d§placernent peut atteindre des 

.valeuis i ritportantes et on doit en teni r compte dans les 
eip§riencJ s classiques de double. irradiation, .surtout a 

-forte int~nsit§. · . . · · · . . · . . 
. - . 1' int§ret d' impulsions . non r§s_onantes pour produire soi t 

. la pr§ces J ion libre soit des §ch6s de spins. Cette 
technique JAvite la saturation du circuit de r§ception par 
l'irnpulsion et supprirne le temps-mort apres cette · 

, impulsion l , , , , 

2~ XIXeme coAgres_Am:eere_-_Heidelberg 
. . I . . 

c2·7 septembre - 2 octobre 1976) 
Nous donnr s ci-apres, ii l'intention des participants 



\ 

eventuels a cette rencontre, la liste des 
"~onferences invitees" ace meeting. 

- Dr. BLOOR "Electron Spin Resonance of One-Dimensional 
Conjugated Polymers" 
J. CHRISTIANSEN "Hyperfine Interactions Investigated 
with · Isomeric Nuclear States" 

- S. CLOUGH "Tunnerlin Effects in Molecular Solids" 
- E.I. FEDIN "NMR Investigations of Order Disorder 

Phenomena in Mixtures of Chiral Liquids" 
- V.A. GOLENISHCHEV-KUTUZQV "Acoustic Nuclear and Electron 

Spin Echo in Crystals" 
~ V.S. GRECHISHKIN "The Pecbliarities of S- Signal 

in Time-Sharing Programs" 
(not definitely confirmed) 
S. NAGAKURA "Electronic Structure and Dynamic Behavior 
of the Triplet States of Some Electron Dono-Acceptor 
Complexes" . 3 - C. RICHARDSON "Magnetism in Superfluid He" . 

- J. SCHMIDT "Optically Detected . Magnetic Resonance 
in Photo-Excited Triplet States of Poly­
Atomic Molecules 

~ C.P. SLICHTER "Nuclear Resonance Studies of the 
Kondo Effect" 

- B. SAPOVAL "Optical Detection of Magnetic Resonances 
and Gi~nt Fields in Semiconductors" 
F. WALDNER "Electron Paramagnetic Resonance, 
Ferro-Magnetic Resonance, and Mossbauer Studies of 
Quasi-Two-Dimensional Magnets" . 

Avec mes sentiments tres cordiaux. 

Prof. G.-J. Bene 

216-10 
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~rpf. Dr • . Bernhard • Shapiro 
. Department of Chemis:try 
Texas A & M. Univers iJty 
Coll,ege Station 
Texas . 77843 

. . USA. 

1hr Zelchen . lhre Nachrlcht vom Unser· Zelchen 

VW/ca 

Gesellschaft fur Molekularbiologische Forschung mbH 

. Mascheroder Weg 1 

D -3300 Braunschwelg-Stockheim, West-Germany 

Telefon C0531J 7008-1 - Telex 9-52667 

Blihnstatlon: Expre8gut Braunschwelg Hbf-Selbstabholer 
Stuckgut Braunschwelg HGbf 

Tel. Durchwahl : 

7008 362. 
. Datum 

August 4th, 1976 

Additl.vity of substituent effects upon J . 
--------- . ---·. ---------. ---------- . -----FF 

·oear Professor Shapi l o, 

.· ·. We . har e recently established .the additivity of subs ti tuent effects 

upon J .. FH in polysubstituted fluorobenzene.si by the use of a collection of fluorine-. I . . 
coupling constant data 

2
• A similar treatment _for J has allowed us to show that . . . I 3 . . ; . • F.F . . 

substituent effects upon JFF are additive, enabling us to re-ev~luate Abraham et 

al's . substituent cof stants by taking info account the larger number of J's now 

available. -

1 

. • 

A substituent constant is defined as the change that occurs in the 
. I • · AJX JXBenzene 

v0.lue of JFF·- upon _ substitution of -a proton by a Substit~ent X, .(i.e. o FF = FF 
HBenzene I . . n Cale 

JFF ) • . The calculated coupling, JFr , is then evaluated by 

. nJHBerizene · 
FF · + 

A linear regression an.alysis, for a total of 183 JFF' s, gave the substituent con­

stants .in the table. 

Yours sincerely, 

~L~( \N·~ 
Victor Wray ~ 

· L V • . w. ray anq. D~N.L ncoln, J.C.S. Perkin II, in press. 
I . . . 

2. J.W~Emsley, L.Phillips and V.Wray, Progr. N.M.R. Spectroscopy, 

3. R.J.Abraham, •D.B. ,Macdonald and E.S. Pepper, J.Amer.Chem.Soc., 

in press. 

1968, 90,147. 
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Table 

Substitue:mt constants9 A.r;,F Md calculated. unperturbed couplings, 

n}f . 
. FF'' of 1,2-~, 1 , 3- and 1 , 4-difluorobo-.nzene 

Substituer1t Subst.i.tuent constantsij 9 
1 2 3 4 5 6 

NH2 0.06(9) -1.31 (9) 7.06(5) -8.61 (6) . -0. 46 (5) -2.98(11) 
7.2 -8.7 0.5 · -2.9 

OH . 0.49(4) -1.79(3) 2.81(3) -4.24(2) -2.05 (1) · -2.78(7) 
4.7 -7.7 -0.8 -3.0 

F 0.39(66) -0.60(59) -o. 60 (37) -3,85(81) -1.62(37) -3.29(78) · 
-0.1 -3.8 -0.3 -3.2 

Cl 0.14(8) -0.38(11) -3. 32(10) -0 .. 41 (13) -0.16(4) -1. 99 (17) 
-3.2 -0.4 o. 7 · -2.0 

Br -1.10(2) -0.20(7) -3.12(1) 0.48(3) -0.28(2) -1.97(4) 
-3.4 -0.5 0.1 -2.1 

I '-1 . 67 ( 1) -0.40(5) -4.65(1) -1.94(2) 3.60(2) -1. 12 (3) 
-3.1 0.5 0. 7 . -1.4 

CF3 1.19(6) 0.55 (7) -5.30(2) 4.81(6) 1.52(3) 0.24(11) 
-5.5 4.2 2.0 0.0 

CN 0.32 (3) -0.27 (3) -5.83(2) 5 .00 (3) 2.27(2) -0. 78 (3) 
-5.7 · 4.3 1.9 . --0.3 

N0
2 -0.05 (6) -0.38(5) -7.67(3) 5.61 (7) 1 . 48 (7) -0. 73 (10) 

-8 . 2 5.6 2.3 -0.6 

nJH n = 3 -19.95 (63) R\IJS 0.69 
FF 

4. 6.95 (76) Correl. C02ff. 0.999 

5 18.30 (44) 

Footnotes: 
shown '?, The nu.'Tbe.r of tirre!;> each constant appeared in the analysis isj./n parentheses. 

b}'' Substi.tutent constarits are for the disposition of substituents as sho.vn 

belON: 

F 

OF 
. 

1 

2 

F 

0 6 
. 

. 

F 
.c) · Substituent. const;,,nts of Arn a ham et a l are shown under the ones found here. 
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TELEGRAMS: 
MONASH UNIVERSITY 

MONASHUNI, MELBOURNE CLAYTON, VICTORIA, 3168 

FACULTY OF SCIENCE 

DEPARTMENT OF CHEMISTRY 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A & M Uni vers_i ty 
College Station, Texas 77843 
UNITED STATES OF AMERICA 

Dear Barry, 

· 5J in p-Difluorobenzenes 

TELlll'IIONE: 
~44 ORI I 

August 12, i976 

The coupling between para-fluorines on a benzene ring Can be expressed 
as the parent value for p~difluorobenzene _ (18.1 Hz) plus a substituent · 
correction (Abraham, Macdonald and Pepper, J. Am. Chem. Soc., 1968, 90,147). 

In Abraham's original work most of the compounds were very heavily 
substituted. Th_e substituent corrections. are neg~tive (NI_I , OH, CH

3
, Ph, F, 

Cl, Br, I, CN, N0
2

) or zero (CF
3

) and theJ.!r r _elative magnitudes do not seem 
to be related to any of the usua·l substituent sets. We have looked at 2-substituted-
1,4-difluorobenzenes and find that Abraham's substituerit constants give good 
estimates for the observed coupling constants in these simpler systems. Some 
new substituents, however, produced higher values: 2-COOH, 18.2; 2-COCH

3
, -18.9 Hz. 

Even greater effects were attributable to annelation. 

:. ~F

0 M 
I 1 · w 

S -.,,. . H CH 3 
5 

.~ . H CH 3 S ~ H CH 3 
J = 22~4 Hz · . J = 23.9 Hz J = 19.4 Hz FF · FF . . · FF 

Bob Brownlee at La Trobe University (who shares our Newsletter) pointed out that 
our simple cases were quite well described by the dual substituent parameter 
equation: 

J = -2 10 . I + (SD = 0.18 Hz) 

While it is comforting to have an equation, i ,t hasn't brought us much insight 
since a theoretical treatment for coupling of this type is lacking. 

Please credit this contribution to Mike HJffernari's Monash !:;Ubscription. Cheryl Kerr 
did all the work, Mike worried about .the deadline and I wrote the letter! 

With kind regards~ 

Ian D. Rae · 



Can you guess who's ahead 
in perimanent-magnet NMR? 

Ahead in experience. We int ro­
duced the first permanent-magnet 
NMR spectrometer in 1960; We ·give 
you 16 years of know-how along with 
tried and proven instruments. 

Ahead in barrel-type magnets. We 
were first with the barrel-type magnet, 
the kind now used in almost all other 
permanent-magnet spectrometers. 

Ahead in VTP. Some people think 
variable temperature probes can't be 
used in permanent-ma§net spectro­
meters. They certainly can. 
(Experts prefer the Joule-Thompson 
VTP which we developed.) 

Ahead in high resolution, low cost. 
We introduced the first high-resoluti.@n 
60 MHz NMR spectrometer back in 
1971 . (Its updated version still costs 
under $14,000.) 

Ahead in high resolution, high field. 
We also introduced the first high­
resolution, high-field 90 MHz 
instrument in 1972. 

' Ahead in low-priced 13C. Last year, 
we were first with a low-cost pulsed 
Fourier transform permanent-magnet 
spectrometer. Priced under $35,000. 

Ahead in choices. We offer a 
choice of four permanent-magnet NMR 
spectrometers ranging from low-cost 
routine instruments to versatile 
90 MHz research instruments. 

.. Ahead in FT capabilities. You can 
get our high-performance instruments 
with the famous Nicolet TT-7 Fourier 
transform system. 



Model R-32 
For years, this 90 M~ 

NMR instrumer .___, 
introduced in 1972, was the 

only high-field spectrometer 
with a permanent magnet. 

The R-32 performs 
sophisticated INDOR and 

variable temperature 
measurements. It combines 

pushbutton internal lock 
and double resonance 

capabilities of spin 
decoupling and tickling. It's 

available with pulsed ~ 
Fourier transform for several 
nuclei : an exceptional value 

if you need the sensitivity 
and spectral simplification 

of high-field NMR. 

_ Perkin-Elmer, of course. 
Bringing ·you all tlie benefi~ 

of permanent-magnet NMR 
in a choice of models. 

Model R-128 ., 
Here's the most stable 60 

MHz spectrometer available 
anywhere. Medium priced, • 

it delivers (apid sample 
throughput with a 

pushbutton internal lock 
system, advanced FFT 

capabilities, newest 
decoupling design, and 

10-speed flowchart 
recorder. Its variable 

temperature accessory-­
permits quick cooling o\..,), 

samples to -100°G without 
liquid nitrogen. 



.. 

• 

• 

ModelR-248 
A high-performance 60 MHz 
NMR at a low price, the 
R-24B featu res pushbutton 
controls for simplic ity and 
accuracy. An opt ional 
double resonance 
accessory provides spin 
decoupling and field 
locking. You'll get 25:1 S/N, 
0.5 Hz resolut ion and 
system stabil ity. Convenient, 
reliable and rugged enough 
for industrial and academic 
requirements, the R-24B 
offers low cost to put high 
resolution NMR with in your 
reach for the fi rst time. 

In price and capabilities, these Perkin-Elmer 
instruments put NMR spectroscopy within reach of 
any laboratory. What's more, their permanent­
magnet design brings extra advantages. 

They're much more stable than instruments 
equipped with electromagnets. They're easy to 

. install, without cooling water, pipes, or coils. They 
operate on only a few cents of electricity a day, 
saving thousands of dollars a year in operating 
expense. Andtheylastyearslongerthan 

Model R-26 
For Carbon-13 pulsed FT 
NMR, this is a simple, 
low-cost system for routine 
analyses. It's as easy to use 
as a proton spectrometer. 
Large separation of signals 
plus the great stabil ity of its 
permanent magnet/field 
frequency deuterium tock 
achieve high signal-to-no• 
with good resolution. 
Simple push button contrOII 
provide Fourier transform of 
stored data. 

electromagnetic types. 

• • 

Talk to your Perkin-Elmer representative. He'll 
help you select the one that fits your needs best. And 
you can count on thorough back-up and service 
based on 16 years of unmatched experience. Or write 
us directly. Instrument Division, Perkin-Elmer 
Corporation, Main Avenue, Norwalk, CT 06856 . 
Bodenseewerk Perkin-Elmer & Co. GmbH, D7770 
Ueberlingen, West Germany. Perkin-Elmer Limited, 
Beaconsfield, Buckinghamshire HP91QA, England. 

PERKIN- ELMER 



The Address Of Your 
Nearest 

Perkir\l-Elmer 
Office Or1Distributor 
Can Be Obtained From: 
Instrument Division 
Perkin-Elmer Corporation 
Norwalk, Connecticut 06856 

Bodenseewerk 
Perkin-Elmer & Co. GmbH 
7770 Ueberlingen, West Germany 

I 

Coleman Instruments Division 
2000 York Road 
Oak Brook, Illinois 60521 

Perkin-Elmer Limited 
Beaconsfield HP9 1 QA 
Bucks, England 

For your convenience here is a list Jr Perkin-Elmer Branch Offices in the US.A: I . 

Arizona 
Phoenix: 
Surety Building , Suite 3 
1836 East Thomas Rd . 
Phoenix, Arizona 85016 
1602) 274-1446 

California 
Santa Ana : 
1625 E. Edinger Ave . 
Santa Ana. Cal. 92705 
1714) 835-9277 

San Francisco: 
411 Clyde Ave. 

Florida 
Altamonte Springs : 
303 Semoran Blvd . 
Suite 320 
Altamonte Sprrngs , 

Florida 32701 
(305) 831-5333 

Georgie 
Atlanta : 
1587 N.E . Expressway 
Atlanta , Georgia 30329 
(404) 633-8552 

lllinoia 

PERKIN-ELMER BRANCH OFFICES 

New Orleans : 
P.O. Box 946 
2611 Sharon St. 
Kenner, La . 70062 
(504) 729-3055 

Maryland 
Ga11hersburg : 
I 5 Frrstfield Rd . 
Gaithersburg. Md. 20760 
(301) 92.6-3200 

Masaechusella 
Boston : 
Welles ley Office Park 

Missouri 
St. Louis : 
10135 Manchester 
St. Louis , Mo. 63122 
(314) 821-5921 

New Jersoy 
Saddle Brook : 
299 Markel St . 
Saddle Brook. N.J. 07662 
1201) 845-8710 

New York 
Albany · 
Suite 107 

Durham : 
3314 Roxboro Rd . 
Durham. N.C. 27704 
(919) 477-6051 

Ohio 
Cinc1nnat1 : 
3500 Atkinson Sq. 
11750 Chesterdale Rd . 
Cincinnati, Ohio 45246 
(513) 771-9252 

Cleveland : 

Tenneaaee 
Nashville: 
325 Plus Park Blvd . 
Suite 206 
Nashville. Tenn . 37217 
(Georgia 404) 633-8552 

Texas 
Dallas : 
13777 N. Central Exp. 
Suite 409 
Dallas. Texas 75231 
(214) 234-04°14 

Houston : 

( 
'---! 

Mt. View. Cal. 94043 
(415) 961-2050 

Chicago: 
328 Eisenhower La . 
Lombard. Illinois 60148 
(312) 495-3700 

20 Wilham St. . Bldg. #5· 
Wellesley. Mass . 02181 
(617) 237 -9463 

3 Compute r Park 
Albany. N.Y. 12205 
(518) 459-7915 

23366 Commerce Pk. Rd . 
Beachwood, Ohio 44122 
(216) 464-7980 Suite 404 . 5755 Bonhomme 

Houston, Texas 77036 

Colorado 
Denver : 
Suite I 19 
2755 S. Locust St 
Denver, Colorado 80222 
(303) 758-4761 

Connecticut 
W111on : 
P.O. Box 145 
Wilton . Conn. 06897 
(203) 762-4747 

Diatrict of'Columbia 
Gaflhersburg : 
15 Frrslfield Rd . 
Gaithersburg, Md . 20760 
(301) 926-3200 

Indiana 
Indianapolis : 
7202 N. Shadeland Ave . 
Indianapolis , Ind . 46250 
(31"7) 849-2777 

Kans-■ 
Kansas City : 
5920 Nall Avenue 
Mission, Kansas 66202 
(913) 722-3222 

Loulalana 
Baton Rouge : 
4251 Rhoda Dr. 
Baton Rouge , la. 70816 
(504) 293-3540 

Michigan 
Detroit : 
Eton Off ice Plaza 

Room 111 
1721 Crooks Rd . 
Troy, Michigan 48084 
(313) 643-0616 

Minnesota 
Minneapolis: 
Suite 413. 2850 Metro Dr . 
Minneapolis . 

Minnesota 55420 
(612) 854 -5173 

New York City : 
Saddle Brook: 
299 Market St. 
Saddle Brook, N.J. 07662 
(201) 845-8710 

Rochester : 
P1t1sford Professional 

Building 
3100 Monroe Ave . 
Rochester , N.Y. 14618 
(716) 381-4730 

North Carolina 
Charlotte : 
Suite 110, Building #4 
Woodlawn Green , 

Woodlawn Rd . 
Charlotte, N.C. 28210 
(704) 527-0301 

Oklahoma 
Tulsa : 
4442 So. 74 East Ave. 
Tulsa, Oklahoma 74145 
(918) 627-2147 

Pennaylvanla 
Phi ladelphia: 
West Chesler Pike 
Newtown Sq .. Pa . 19073 
(215) 353-3700 

Pittsburgh : 
4767 Route 8 
All ison Park, Pa . 15101 
(412) 487 -5555 

(713) 782-7112 

Waahington 
Seattle : 
16 S. Grady Way 
Renton, Wash . 98055 
(206! 211 -0202 v 
Wiaconain 
Milwaukee : 
Whitman Park 

Professional Bldg . 
888 Thackeray Trail 
Oconoriiowoc, 

Wisconsin 53066 
(414) 567-8900 

PERKIN-ELMER 
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EIDQENl::sSSISCHE · 
TECHNISCHE HOCHSCHULJ: ZORICH 8006 ZORICH, 

Unlversltlitstrasse 22 
Telefon {01) 32 6211 

August 16, 1976 
RIER/bl 

Laboratorlum 
fUr Physlkallsche Chemie 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A+ MUniversity 

College Station, Texas 77843 

U.S.A •. 

SATURATION IN STOCHASTIC RESONANCE 

Dear Barry, 

The theoretically predicted saturation behavior of reso­
nance lines in stochastic NMR experiments has remained a 
puzzle for a long time. The theory, which has been used 
up to now to treat stochastically perturbed spin systems 
and which has been based on Wiener's functional expan­
sion of the stochastic response, predicts saturation 
without line broadening (J. Magn. Resonance, 3, 10 
(1970)). There are some experimental results which seem 
to contradict this theoretical behavior, although, due 
to many experimental artifacts, no conclusive experiment 
has yet been made. 

To clarify_this unsatisfactory situation, we attempted to 
develop a completely new theory of a system under the ir:i­
fluence of a random perturbation. The credits for finding 
an elegant solution are entirely due to Dr. Enrico . 
Bartholdi. He showed that the density operator equation 
including a random perturbation must be interpreted as a 
stochastic differential equation in Stratonovich's sense. 
By means of a conversion formula, it is then possible to 
utilize the convenient Ito calcuhis to obtain an analytic 
solution, at least in simple cases. 

·And indeed, this new theory predicts a saturation broade­
ning proportional· to the strength of the stochastic per­
turbation. To verify this theoretical result, we performed 
a computer simulation of a stochastic resonance experiment 
on a one-spin system with a Gaussian: random perturbation. 
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· Eldg, Technl1cha Hoch1chu.la ZOrlch 
Laboratorlum fQr Phyalkallacha Chemie 

Professor B.L. Shapiro 

August 16, 1976 

RIER/bl 

Some of the results are shown in the following figures. 
Peak height and line width are plotted as functions of 
the. stochastic rf field amplitude. It is seen that the 
results of the computer experiment(+, ·o, t:.) . agree well 
with the theoretical curves. 

It. should be pointed out that many aspects of · a stochastic 
perturbation are predicted correctly by the old Wiener 
expansion theory, e.g. the .features of noise decoupling 
(J~ Chem. Phys. 45, 3·g45 (1966) ) and the spectral featu­
res of stochasticresonance. But this theory has clearly 
its limitations whereas the stochastic differential . 
equation approach seems always to lead to correct predic-
tions. A full accouri.t of this story will be published 
shortly in Chemical Physics. · 

Sincerely yours, 

Richard R. Ernst Alexander Wokaun 

' \._,., 
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I♦ National Research Council Conseil national de recherches 
Canada Canada 

Division of Biologic:al 
Sciences 

Div 1: ii< 111 111 :: ; : a :inn< :1 i:-. 
biologiq111 is 

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

Dear Barry, 

File Reference 

6 August 1976 

Microsecond Pulse Delays on the XL-100. A Cure for Jitters 

Our application of deuterium NMR to the study of biolo­
gical membranes has led to .the need for increasingly wider 

· spectral windows · for the observation of very broad lines (1,2,3). 
The presence of a . finite spectrometer dead time causes severe 
spectral distortions and phase aberrations which cannot be 
corrected. Consequently, we have recently attempted a Fourier 
transform soli.d echo experiment · as .a means of . overcoming the 
spectrometer dead time. This involves a (90x, -r, 90y, T ,F. I .. D.) n 
pulse sequence where T .is ·slightly longer than the dead time 
(a few tens of microseconds). During the implementation of this 
sequence, we discovered a serious jitter in the pulse spacing T 

which turned out to be a direct consequence of Varian's approach 
to maintaining phase coherence in the R.F. pulse. 

. The R.F. · gating pulse is generated in a timing loop in 
the acquisition program and the leading edge of this pulse must 
be phase coherent with the R.E'. The .gating pulse is synchronised 
with the R.F. by a sense loop in the program (locations 1115 to 
1125 in ~94100-D) which detects a zero crossing to a 40.96 kHz 
sine wave present in the FT control module and phase locked to 
the R.F. When a zero crossing is detected, the gating pulse is 
started. llnfortunately, the zero crossing sense loop creates 
jitter in the pulse spacing -r. The jitter can be several multiples 
of the period of the reference signal (25 µsec). This will of 
course have serious consequences for any multiple pulse experiment 
with short T values ~ · · 

This problem is easily overcome by increasing the 
reference frequency to a value where its period creates insigni­
ficant jitter. The 40.96 kHz signal is normally present at pin 
20 . of the logic board (ASSY. No. 931590, Schematic 87-109-753) 

Ottawa, Cariada 
K1A 0R6 

\._,, 



Professor B. L •. Shapiro 6 August 1976 

in the FT control .module. . The connection to pin 20 was r(i:!moved 
and stored. A 3.85 MHz sine wave is present at the BNC connector 

-Jl820 at the rear of the FT control module and it was jumpered 
to pin 20 . on the logic board. The period of the reference signal 
is thus reduced to 0.26 µsec. The sense loop in the program was 
eliminated by changing the value in location 1115 to 1000, 1116 to 
1166, and locatio:n,s 1117-1125 to 5000 (NOP' s). - In consequence, 
R.F~ phase coherence is maintained, the jitter in Tis reduced to 
0.26 µsec, and a jitter Of 0.26 µsec is introduced into the pulse 
width representing a variation of 1.4.0 in the 90° pulse, which has 
·no deleterious effect on tne spectrum. Note that this modification 
should be used only with heteronuclear lock. 

Best wishes, 

G 

teoTurner 

.,,Ja:...,.'-./ 
GWS:cg Ian C.P. Smith 

1. Gerald W. Stockton, A.R. Quirt, L. Turner and Ian C.P. Smith, 
TAMUNMR, 200, 6 (1975). 

2. Gerald W. Stockton, Carl F. Polnaszek, A.P. Tulloch, Fariza . 
Hasan and Ian C.P. Smith, Biochem., 15, 954-966 (1976). 

3. Gerald W. Stockton and Ian C.P. Smith, Chem. Phys. Lipids 
(In Press'). 
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From Signal Averagers 
· to complete Fourier Transform: 

. Infrared Spectrometers . : ■ • Nicolet 
is helping solve measurement < 

problems irt over 2000 LaboratC>ries 
Around the World · · 

Forover ten years Nicolet 
Instrument Corporation products 
have been used to analyze scientific 
and engineering problems around 
the world . The continuous expansion 

. of the Nicolet product line from one _ 
single line of signal averagers in 1965 
to its present diversified product 
group has certainly enhanced the 
versatility of, and def"0and for, · 
Nicolet instrumentation. 

The 1070 signal averager has, 
for over eight years, served many 
areas of scientific research in 
providing reliable signal averaging 
with post-averaging processing 
capability. Nicolet has incorporated 

. many new technological advances · · 
into the 1 070 over the years but the 

. measurement capabilities have 
maintained a wide range of 
versatility over the years. Nicolet 
recently introduced an inexpensive, 
single input signal averager, the · 
NIC-527, for applications which do 
not require the 1070's versatility. 

The Nicolet 1090A EXPLORER 
Digital Oscilloscope, the other k.ind 
of oscilloscope, is in service testing 
hockey helmets for shock 
absorption, analyzing pulsed nmr 
signals in liquid crystal research, 
searching out leaks in nuclear 
reactor coolant systems, capturing 
stress and strain data in materials 

testing and making measurements 
in hundreds of other applications that . 
require its accuracy, resolution, and 
ability to interface to other 
instruments for data recording or 
modification. 

Nicoiet data systems are in 
· worldwide use for nuclear magnetic 
resonance chemica.1 analysis · 
determining the structural and 
motional characteristics of a wide 
range of chemical systems. Other 
applications of the newNIC-1180 
data acquisition and processing 
system include flash photolysis 
epr studies, ESCA and auger . 
spectroscopy, and laser raman 
investigations. 

Fourier Transform NMR 
accessories, designed and · 
manufactured by Nicolet Technology 
Corporation, are in use cin · 
instruments such as the XL-100, 
H R-220, T -60, R-12 and R-32. NTC 
has announced a new high resolution 
Fourier Transform Ion 
Resonance Mass Spectrometer 
which offers greatly improved 
resolution and sensitivity along with 
the ability to examine higher 

. molecular weight compounds. 

The first Nicolet Fourier 
Transform Infrared Spectrometers, 
which incorporate the NIC-1180, 
have been installed recently, and are · 
already being employed for studies 
of chemical structure and dynamics. 
Worldwide this unit is in us~ in .. 
analytical chemistry laboratories 
taking advantage of the increased 
sensitivity and ease of operation . 
offered by an FTI R system compared 
to conventional IR analytical 
techniques .'The unique Nicolet 
FTIR software package makes this 
system even more versatile. 

·· What about your signal 
processing requirements? If you 
have a signal averaging, data 
acquisition or spectroscopy-related 
measurement problem please phone 

. or write to describe your needs. 

NICOLET 
• INSTRUMENT 

. CORPORATION 
5225 Verona Road . · 
Madison, Wisconsin 53711 
Telephone: 608/271-3333 

L 
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P.O: BOX 4331, MELBOURNE, VIC. 3001- 506 LORIMER ST:, FISHERMEN'S BEND, TELEPHONE 640251. TELEGRAM S CHEMIRO MELBOURNE 

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

Dear Professor Shapiro~ 

18th August, 1976 

13c Longitudinal Rel~xation -Times of Carboxylic Acids 

As background information for our 
13c-nmr studies on membrane lipids we have 

measured the longitudinal relaxation times of the individual carbon atoms in 
a series of carboxylic acids. • A selection of T 

1
' s from 20% weight/volume . 

solutions in CDCl , using a 7T-t-7T/2 pulse sequence on a Varian CFT20 are shown 
in Table l. · 3 · 

. TABLE 1 

13c Longitudinal Relaxation Times (sec.) of n-Carboxylic Acids in CDC13 

Acid 

C4 

cs 
CB 

Cl2 

Cl8 

ClBM 

ClBM,12 . 

5.5 6~2 6.7 

.3.5 4.8 5.6 

1.9. 2.3 2.6 

1.2 1.5 1,5 

Q.8 1.0 1.0 

1.0 1.2 1.3+ 

1.11.2 l. 4-+ 

C 
5 

5.6 

3.1 

1.8 

1.1 

1.4 

1.4+ 

4.1 

2.0 

1. 2 

L3+ 

1.4+ 

5.0 5.3 

2.2+2.2+ 

1.4+1.4+ 

1.5. 1.6 

1.8 2.4+ 

+ Unresolvable signals. 

C 
9 

2.5 3.9 5.0 5.5 

1.4+1.4+1.4+1.4+1.4+1.4+ 

2.3 2:3 1.8 1.9 2.5+2 . 4 

2.8 2.7 3.0 3.5 3.6 2.4+ 

2.2 3.4 4.6 

2.5+4.2 5.0 

4.0 5.0 6.5 

Maximum NOE values for all the carbons except those of butanoic acid show that 

5.4 

5.2 

6.5 

.the 
1
H-

13c dipole-dipole interaction is the ·sole relaxation mechanism. The T
1 

values indicate that all_ the acids are associated at the carboxylic acid groups, 
probably in the form of inverted micelles, and that the dynamics of the longer chain 
acids are dominated by segmental motion. The relaxation times and hence the motions 
of . the terminal carbon atoms become greater with increase_d unsaturation, a property 
of structural importance in the lipid composition of natural membranes. · 

Please credit this contribution to Dr. D.P. Kelly's subscription. 

Yours sincerely, 

S.R, Johns 

1/J')(L _ 
R. I. Willing() 



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

August 15, 1976 

TRITIUM SPECTRA AND T1 MEASUREMENTS FOR MULTIPLY TRITIATED COMPOUNDS 
. . . 

. POSITIONS AVAILABLE 

Dear Barry: 

As we indicated · in an earlier letter, we are setting up a national facility 
for NMR studies on radioactive samples, with emph~sis on tritium NMR spectroscopy. 
We continue to welcome inquiries about possible collaborative projects. During 
the past year, we have. concentrated our effdrt~ on the analytical uses of tritium 

·. NMR in studies of the locations and stereochemistry of tritium atoms in labeled 
molecule$. In particular we have been -abl~ to determine, in s~veral instances, -
the relative amounts of various mono- and polytritiated species in compounds of 
high specific activity. 

~s an example ofsucli an -analysis, Figure 1 displays a spectrum-of L-proline­
(2,31 H)"HCl obtained ori our XL-100-12 spectrometer with proton noise deco~pling. 
Caref,ul scrutiny reveals the presence of at least five i sotopi ca lly di fferemt . 
molecular species: proline-2-T (1); proline-3a-T (2); proline-3s-T (3); proline-
2,3a-T (4); and proline-3a,3S-T -(5),as shown schematically on the spectrum. 
Also g~ven are the T1 values, _wh~ch-are slightly but significantly shorter in a 
ditritiated·molecule than in the corresponding monotritiated 5pecies. NOE . 
measurements (H-T) indicate that dipole-dipole relaxation is responsible for the 
differences. · · · 

Figure 1 - Tritium NMR spectrum of mixed tritiated pralines 



Professor B. L. Shapiro August 15, 1976 

· : -·compound 

. 1 

2 

3 

4 

5 

Table 1 - T{ s and NOE of various tri ti ated . Prol i nes 

Position of 
Tritium 

2 

3a. 

3S 

2,3a. 

3a.,3S 

Percentage in 
Mixture* 

12.2% 

24.2% 

24.2% 

14.2% 

25.1% 

T1(position)+ . NOE(position) 

1.40· 

1.18 

1.25 

0.98 (3a.) 
o.95 (3s) 

.27 

.35 

.30 

.17 (2) 

.13 (3cr) 

.17 (3s) 

* - percentages are based upon peak heights ~n the NOE supressed, decoupled 
spectrum . . 

. + - the errors associated with the T1
1 s are approximately 0,15 setonds 

·Similar observations made on the methyl,-labeled thymines were presented at the 
17th .ENC, and are sunimarized below. 

Table 2 - T1
1s and NOE of Methyl-labeled 

, C 

. \4_,J~c T3 _"' \-\" 

~~)).," . 
l) t; . . . 

n 

0 
1 
2 

thymine 

T 1 

1.18 
1.33 
1.84 

NOE 

0.03 
0.19 
0.37 
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We should also like to announce two openings within the Department of Chemistry. 
The first, ~vailable immediately, is for an experienced technical support person 
whose primary responsibility would be the maintenance of magnetic resonance 
spectrometers and their ass.ociated computer_s in the Department. The second, 
available in January,' is for a postdoctoral research associate to engage in 
Tritium NMR studies. · · · 

Sincerely yours, 

Lawrence J. Altman 
Associate Professor of Chemistry 

_,,....._,. P.S. Please .credit this letter to the Newsletter subscription of Paul c~ Lauterbur 
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THE UNIVERSITY OF NORTH CAROLINA 
AT CHAPEL HILL 

Department of Chemistry 

Professor B.L. Shapiro 
· Department of Chemistry 

Texas A&M University 

August 

College Station, Texas · 77843 

Title: 1 
Spurious H Integrals noted During FT-NMR Rate Studies 
in Highly Degassed Solvents 

Dear Professor Shapiro: 

1 . . 
We have recently been using H FT-NMR to study the thermally induced deuterium 

shifts in the a7-~yclohexadieneiron tricarbonyl complex, · I. In general, endo-deuterium 

· shifts occur, presumably through 1r-allyliron 'hydride intermediates, to scramble the 

single exo hydrogen to positions 1 and ·z. By following the rate of decrease of the 

allyli·c exo-H signal we intended to measure the rate of . the isomerization. Iri addition, 

D 

D 
D d7 (1d7 D 

135° 2' 1/"' . 
H + I 

2 .. 2 ~ 

D I H 
H / I . 

Fe(CO) 
3 

· Fe(C0)
3 

Fe(C0)
3 

I r I" - lH. -. by following . the initial relative rates of incorporation of into position 1 and 2 

(i'. e., the initial rates of formation of I' and I"f certain conclusions can be drawn . 

regarding the precise nature of the 1r-allyliron hydride intermediates. 

Experiwents were .in~tially carried out in _~-toluene as solvent in nmr tubes which 

were rigorously degassed and vacuum sealed. Concentrations of I were adjusted so that 

the residual proton signal of i
8
-toluenewould serve as our integration standard. The 

following unusual results were noted. As the tubes were heated and monitored by 
1

H 

FT-NMR, signals emerged at the expected_ positions for H
1 

and H2 ; however, the total 

integration .of the ·1H resonan~es of the complex showed a marked decrease relative to 

the residual aromatic and methyl proton resonances of ~-toluene with increasing tim~. 

In addition .we noted that the ratio of the aromatic: methyl resonances decreased from 

5:2~5 to 5:3.0. 

C H A P E L H I L L, N O R T H C A R O L I N A / 2 7 5 I 4 

THE UNIVERSITY ·oF NORTH CAROLINA is an equal opportunity institution 
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We felt it was . not •· chemically reasonable to postulate H-D exchange between I and 

toluene. Further, it has ·been our experience that iron (0) complexes on decomposition 

often produce traces of paramagnetic impurities. We felt the. following explanation 

might apply in this case: In the initial stages of the experiment the residual protons 

. of the toluene may have longer relaxation times and thus be more easily saturated than 

the protons of · I. As the sample is heated, traces o.f paramagnetic impurities develop 
. 1 

and thus gradually level all H T
1
's to similar values. This . would result in the 

observed increase in an intensity of t .he toluene proton signals relative to I. Indeed, 

measurement of the T1 's of a rigorously degassed ~-toluene solution by the ·fast inversion­

recovery FT method r .evealed . amazingly larg2 values of 42 seconds for the -CHD2 proton 

and ca. 225 seconds for the residual ring protons. 

If this explanation is correct, the obvious way to cure this troublesome integration 
1 problem was to add tris-dipivaloylmethanatochromium(III) to level all H T1 's to similar 

. 1 
values. Indeed wheri this was done we observed a smooth decrease in the exo-H integral 

with time, no change in the :total integration of 1tt· signals of I relative to the residual 
1 

H signals of !!,8-toluene with time and a constant ratio of the ring:methyl integrals 

of. the !!a-toluene of 5:3.5 in good agreement with the ratio measured by CW-NMR. 

Please credit this contribution to David Harris, our NMR expert and operator of 

our XL-100, who has taken over . the UNC Chemistry Department subscription .from Charles 

Johnson. 

MSB/KK/psc 

REFERENCE 

Sincerely yours, 

Maurice S. Brookhart 

Karin Karel 
9· 

1. G.C. _Levy, U. Edlund and J.G. Hexem, J. Magn. Resonance, 10, 231 (1973). 
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Prof. ·B. L. Shapiro 
Texas A and M University 
Department of Chemistry 
College of Science 
College · Station · 
TEXAS 77843 

DEPARTMENT OF ORGANIC CHEMISTRY 
ZERNIKELAAN, .GRONINGEN 

u;s.A. 
THE NETHERLANDS 

. TEL. : 050 - 11 7 2 0 4 

Dear Prof . . Sha~iro, August 26, 1976 

· A new FT-16-T 1 program for a Varian 620-f computei. • 
. . . 

The c,riqinal FT-16 program (No. 994100-02-E) for our 
Varian 620.;.f computer in connection with an XL-1O0-15 
and a .Sykes-Compucorderhas been modified to . a FT-16-
T1 program. We introduced scope display during 
acquisition and used ten 620-f instructions, all Jump 
(A-B-X) Not Zero or Jump SSl Not Set. However we think 
that at least most .parts of the program can be applied 
by 620.;.i,l users. 

By removing the abso.lute-value, BL and OK routines .we 
could create a VCT-.exi t and the necessary · read-in, test 
and read-out procedures for an automatic Ti-measurement. 
If SS1 is set., the automatic way of accumulating, writing 
and restarting the .next spectrum· is followed. The VCT­
exit is .used too in (overnight) runs when after NK(NT) 
or NB(NT) transients with GG=aP=O the F.I.D. or FT­
spectrum · is written automatically on tape and the• . 

. acquisitiop restarted with GG=l .and NK (or NB)=O. The 
NK- routine is working with blocks of NT-transients. 

With the commands DM and AI we can perform the following 
pulse sequences: 

1. DM=O, AI=- I-HS-PD-90°-HS-aD-90°-ATIN 

2. DM=O, AI=l : I PD-180°-aD-90°-AtlN 

3 .. DM=l, AI=l : I PD-:-900-A.T~PD-180°-aD-90°-AT IN . 

A homo-spoii pulse (HS) is applied to the z-axis and 
the decoupler is gated simultaneously. 

For read-iri of 11
-

11 (minus) the flag-routine was rewritten. 

AI=- Absolute intensity and homo-spoiling. 

AI=0 Neither one. 

AI=l Only absolute intensity. 
The same option is used for the GG-flag: 

GG=- The decoupler is on only du:i;-ing acquisition 
of the F.I.D . 

. If ss 1 ·is set, aD is used for the . input of a maximum 
of 19 little t-values. The accumulated data can be 
stored as F.I.D. or F.T . .;.spectrum on tape. An input 

. number between 0 and 99 is ·used as the number of points 
on both sides of the peak maximum. The intensities of 
these points ar~ added and this integral is scaled 
and printed on the T.T.Y. The plot-prbcedure became 
three.-dimensional if SS 1 was set, with the same value . 
for vertical- and horizontal off-set, chosen by a 
command or automatically if SS2 was set. 



Another useful procedure is the calculation of the 
off-set in those cases were solvent absorptions are 
used as the reference . . After the Zoom-commando, 
the TTY asks now for the exact place of the reference 
peak relative to TMS. The peak positions are then 
calculated relative to TMS~ The plot is only moved if 
SP,lO. 

The RE-function RE :X F.I.D. = F.I.D./SE is changed into 
a convolution funtion RE :X F.I.D. = (1-SE) :X F.I.D. 
This procedure has the adva·ntage that no memory over­
flow can occur during the calculation. A combination 
of different RE and SE values can be used in order to 
obtain narrow lines and to remove the noise. 

On request we will transfer the complete program or 
parts o~ it to your own cassette-tape. 

J. Runsink, W. Mellink. 
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,,-.. ____________________________________ _ 

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

Dear Barry: 

August 24, 1976 

This is to advertise a position for an nmr technician at a salary 
of $lj,ooo for 12 months. This position iricludes many fringe b~nefits, 
including Blue Cross, life insurance, retirement, and credit union. No 
degrees are stipulated. The duties will include maintaining and running 
routine spectra with our nmr spectrometers, which include: • a brand new 
JEOL PFT-100, a JEOL PS-100, and a PE-24B. Interested parties can write 
me or call at .817-788"."2031. North Texas State University is an Equal 
Opportunity Employer. _ Q L.. ~.u 

q~es L. Marshall 

North Texas 
State 

University 

Denton, Texas 
76203 

Department 
of 

Chemistry 
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·Department of Industry 

LABORATORY OF THE GOVERNMENT .CHEMIST 
· Cornwall House Stamford Street London SE 1 9NQ U .K • . 
Telegrams Govchem London 

.Telephone 01-928. 7900 ext 649 

Professor B_ L Shapiro 
Department of Chemistry _ 
Te.xas A and M University 
College Station 
TEXAS 7784 3 · 
USA 

Dear Professor Shapiro 

QUANTITATIVE 13c FTNMR AND TENDER-MEAT 

Your reference 

ou·r reference 

Dati August- 27 1976 

As the most highly resolving technique for liquid mixtures, c.:.13 FTNMR should 

have considerable direct use in analytical chemistry if one can increase the 

sensitivity ·and overcome the inherent non-quantitative aspects. Selective 

saturation and NOE differen~es in the sample, .and· µnequal exc:f.tation and 

frequenc;y: filtering by the spectrometer are the basic problems. We , have been · 

working with internal standards, comparing peak height and/or integration, and 

p~int out two small additional factors in .choosing a suit~ble internal standard. 

We have had C-13 natural abundances checked for some of our samples and present 

them with respect to a st_andard co
2 

(accuracy :!: 0.03%) • 

. SAMPLE 1~c O % 

Sucrose (beet sugar) 
Sucrose .(cane sugar) 
Collagen (bovine) 
Catechol 
meso.;.Erythritol 
Phenylpropanolamine. HCl 

+0.67 
+1.98 
+1~38 
-:1-0.90 
+0.40 
-:1-0.13 

Iti comparing a collagen product (~hydroxyp~oline) with ·our chosen standard, 

phenylpropanolamine. HCl, we must expect a 1.25% correction if' this is 

signif:icant amongst the other errors. A second factor is the degree of 

substitution of the carbon of interest. The peak intensity will be reduced by 

1.1 n% where ri. is the number of substituent carbons; probably the easiest' way 

to allow for this is to choose an internal standard with the same substitution 

· pat_tern. 

Small potential errors like these only become significant when the sensitivity 

is high -enough for the noise level to contribute a small standard deviation. 

\.: 



oNg MINll'rE: 
ACCUMULATlON 

I I lL 
FIG A. 25 MHz 13c spectrum of hydrolysed beef, 10 mm tube. 

FIG B. Four hour accumulation, expansion of indicated region in A. 

0.17: 0~06 % w/w 
L hydroxyproli~e C-4 

We increased the sensitivity for our protein hydrolysate samples such that we 
o.btain a respectable C-13 spectrum in one minute (Fig A) and can measure 
L-hydroxyproline at 0.17: 0.06% w/w (13 mmolar) in 4 hours (Fig B). This is 
Ehe lowest L-hydroxyproline concentration we found and represents very low 
collagen, :1.e very tender steak • . With a normal 1 to 5% w/w level, we use 25 
m.inute accumulations to measure .meat quality. This procedure gives assays at least 
as good quantitatively as obtained by conventional analytical chemistry, · plus much 
superior specificity. 

We acknowledge Mr J Casey of M.R.I. for samples of beef muscle. 

Yours sincerely 

~ ·h>h · (,.,_ !Ml ~. r r-v.., 
ML Jozefowicz, I K O'Neill, HJ Prosser 
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5200 dixi·e rd, suite 116, miss.issauga, ontario, cailada 14w 1e4 telephone .(416) 625-2375 telex 06-961446 

.C><-7 
BRUKER 

i976 . (__X__j -

SPECTRO_SPI~ (CANADA) LTD. · 

September . I, 
. 

Profess.or _ B. L. Shapiro 
_ TAMU NMR Newsletter 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

195pt - 13c, ··1H · Coupling in Platinacyclopentenedione Complexes 
. . 

Dear Professor Shapiro: 

Havirig remarked upon a dearth of contributions f~omthis office 
in.the past, I thought that my. arrival as the new "chef de 
mission" in Canada should .coincide with the communication of a 
little information. . 

I have dis.covered a rather odd progression of ' coupling _ constants 
in the compound I, as detailed in the table. Based upon normal 
considerations of the "trans-influence" of the ligands Ll, one 
expects a decrease in the values of lJ(PtCv) and 2J(PtHv) as 
the "trans-influence" of L increases. : Le. As L competes more _ 
effectively for S-character in its bond with platinum it denudes 
the opposite bond of _such. _If the Fermi contact term describes 
the couplings accurately, as previous work has shown. invariably 
to be the easel, orie would expect a decrease and not an increase 

_in 2JCPtHv) as aryl groups are replaced by a alkyl - as is in 
.· fact observed in the .case of lJCPtCvL 

.TABLE 

L lJ(PtCv) 2J(PtHv) 

PY 1158 . 4-0.7 

AsPh3 1056 21.5 

PPh3 . 920 -21.5 . 

·p(OPh) 3 - 22 .-o 

PPh2Me · 892 24.8 

PEt2Ph ·882 30.0 
. ' 

PMezPh - 3i. 2 I 

PEt3 871 32. 0 

setving° to advance scientific frontiers with . • . hx/wh/wp seri~s hi resolution spectrometers 
. sxp series pulsed nmr spectrometers 

b•er series esr spectrometers 
ifs series ft infra red spectrometers . 
superconducting magne.ts / electromagnets 
magnetic susceptibilitY svstems / medical electronics / polarographv 

~ 
t 
~ 
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BRUKER SPECTROSPIN (CANADA) LTD. 

L;><_J· 

pag? of letter of September 1, 1976 to Professor B. L. Shapiro 

The clue to the matter is that pyridine is the only ligand to 
"behave"~ · In the pyridine complex the coupling constants . are 
the largest observed in their respective series. This is 
expected from the weak trans-influence of pyridine •. Clearly 
then, the effect is ster~c in origin~ 

w·e ·h_ave previously observed2 that cis and trans-influence have 
an opposite relationship. Molecula:r-models indicate extreme 
constraint of Hv especially in the bulky phosphine complexes 
it is . therefore very likely that variation of cis-influence 
dominates 2'J (PtHv). An • interesting side-product of this argument 
would be that •cis--influence · is primarily steric in origin. 

A full paper is "in-press" in J.C.S. Dalton. 

Please . credit this contribution to the account of Bruker· 
Instruments •. 

Sincerely yours, 

BRUKER SPECTROSPIN ( CANADA) LTD. 

NwtV\ Q;,~ 
Martin A. R. Smith 
Prodµct .Manager - Scientific 

·MARS/df 

1. T. G. Appleton, H. C. Clark and L. E. Manzer, 
Coord. Chem. Rev., 1973, 10, 335. 

2. K~R. Dixon, K.C .. Moss and M.A.R . . Smith, 
Inorg. Nucl. Chem. Lett •. , 1974, 10, 373. 

216-3 ,i 
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August 26, 1976 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A and M University 
ColJege Station, Texas 77843 

Dear Barry: . · Raw Water Connections on tile CFT-20 

Recently, we have been able to clear up problems. with the cooling 
system .in our Varian CFT-20 which have been bothering us from the 
time it . arrived over two years ago. We now believe .that the direc­
tio~~ for th~ hookup of the inlet and outlei hose~ given i~ Figure 1-4 
of the installation instructions are incorrect and that . the hoses · 
should be reversed for proper operation, at least for our system. -

There were several indications that the figure is in err.or • . · One of 
these is that the connection as shown caused water to flow through 
the control valve in the opposite direction to that indicated on the_ 
val~e it~elf. · Furthermore, this mqde oi coiinecti6n ~l•~~d the valve 
in the water flbw following the heat exchanger rather thari before as 
would s 'eem .most logical and. as is shown in Figure 4-223 of the Prin­
ci~les of Operation. (This latter figure, itself, has other eirors, 
however, in that the heat sensor is located before . th~ ~eservoir and 
water fl6ws through the magnet coils in series instead of as shown.) 
Finally, the suggested mode of connection resulted in concurrent flow 
of raw and distilled. water through the coaxial type heat exchanger. : 
For most heat exchangers, countercurrent flow should be ril"-ore effi­
cient.1 

The connections as shown resulted both in insufficient cooling and 
in oscillatory behavior of the proportional . controller on . the raw . 
water valve. We have routinely monitored the oscillations through 
measurement of the voltage between ground and the cathode of zen_er . 
diode CR6. They could be partially removed through careful adjust­
ment of the raw water pressure but have now disappeared entirely 
since we reversed · the water connections. The controller .· also · 
operates more nearly in the center of its control range now. At one 
point recently before the changes were made, it had actually gone 
completely out of control as the temperature of the raw water 
increased with the warmer weather. 

We don't know if this problem has been general with the CFT-20. We 
suspect that the error is in the figure; however, it is possible that 
our CFT-20 was ~erely conriected incorrectly internillj. For othei 
spectrometers, the connections may also have been made properly in 
spite of the misleading installation . instructions. Nevertheless, 
it .might be worthwhile for those having problems of insufficient 
cooling to check for counteicurrent operation of the heat exchanger 
and proper flow direction through the water valves. · 

Sincerely yours, 

LJ;~ ~ -Jj~ 
PMH/SG/nc P. M. Henrichs s. Gross · 

Che~istri Divi~ion Chemistry Division 

1 
. _ _ Research Laboratories Research Laboratories 

A. s. Faust, "Principles of Unit Operations," Wiley, New York, 
pp. 229-230. 



New 18-mm Probe for the XL-100 
13C Spectra· . 
10 Times Faster 
Now Varian XL-100 users can run natural abundance 13C spectra at millimolar concentrations. 
Varian's new V-4418 Variable-Temperature Probe accommodates 18-millimeter sample tubes and 
boosts sensitivity to over three times that of the standard 12-mm probe. Compare the two spectra 
of 1 O mM sucrose-clearly this new probe could extend the application of 13C NMR to entirely 
new areas of chemical research. 

The V-4418 is Varian 's latest offering to the scientist who needs 13C spectra of samples of limited 
solubility or limited molarity; or who studies certain equilibria and requires low concentration; or who 
works with relaxation properties that are best studied at low concentration. The V-4418 lets him use 
samples less concentrated by a factor of 3, or reduces the time required for an experiment 
by a factor of 10-with results second to none. 

Not only is the absolute sensitivity of the V-4418 Probe outstanding, it also offers excellent 
sensitivity per milliliter of solution, an important asset if you study scarce or expensive (most often 
both) macromolecules. The Probe develops its full sensitivity potential with 6 milliliters, a volume 
only three times that requi-red with the standard 12-mm probe! 

And that's not all. When the V-4418 Probe is 
used together witti the. recently introduced 
single-sideband filter, overall sensitivity 
of the XL-100 increases by a factor of 5. 
Or, in terms of time savings, these com­
bined capabilities reduce a formerly 24-
hour experiment to a routine 1-hour run. 

...... '°"' 
'H · IOO. I MHI O 'H 0 IS. •MH1 □ 
1•r.,u 1,1 11a □ "r -,u MH1 O 
•'p . ,io.s MHI a · 'tt - l0IUMH1 0 
"C•21.2Mtll O 1HfO UT □ 
___ a cw □ PUUtO O ~-1AMJ111 IClffAI Suerou 

SOI.YlNT~ n wP RMB '.'C 
T\111[0.0~rNn SPIHRAT£...z.:L.IJll 

'°"' SIGHAL-P~ Rf FIElD-2Q_dll 

OUD1Y1 cw□ nm LFD Hi@ 
OFFSET ~,20/ HI 
SWUl'/Sl'tCTIW. WIDTM 6 000 HI 

SW'EU'/N:qJISITJONT1ML.2L__wc 
Rf FI W>l'l'UUE 'WlDm__AQ__dt4,uo: 
PULS£ 0(1,A'l_Q__- SPCCTR. AMl'l.ll 
Till[ CONSTANT - 43 W 

a..TA POl~fll~HI 
NO. SCAHS/TIWl51Ut1$<..2¥""Q9e,_6 _ _ 

llrCOUl'l.l 1 CATCO □~ 
NUCU.us.._1t...._l.Yll)C(I()[ ~ 
Of'fS£T <¥5301 Ht ",owat_dB 
HCIIStll.UIOWIDll4~.....lftM.H1 

INDORSWUP'MOT I 
oPCAATOR..tS...~6& DATE 0.1: l&.1915' 

· ~~!~!!~1!,~~~!~~~!~~i!!~!~!~!t:.!~!~~'.!~1~~~~~=::".:';~~~~~~~~:~:-~~~~~~~~~~~~~~!~~a ~S;_I~ 

Compare these two broadband proton-decoupled carbon spectra of 10 mM sucrose in D2O; 
one using an 18-mm sample, the other the standard 12-mm sample! Data were accumulated 

for 4096 transients, with a one-second acquisition time and a 90° pulse. 

For further information contact your 
local Varian representative or write to: 

Varian Instruments, 611 Hansen Way, 
Box D-070, Palo Alt6, CA 94303. 

@ 
varian 

Sample tube 
shown actual size. 



The Record Proves 

Low Cost - Routine 13C System 
The FX60 features: 
■ 13C/1H Dual Frequency 10, 5, 2mm V.T. Probes 
• (LPCS) Light Pen Control System 
■ Built-in Proton-HOMO/HETERO decoupler 
• RF crystal filter detection system 
• 12 bit AD/DA for increased dynamic range 
■ INTERNAL and EXTERNAL locking modes 
• 8, 16 and 32K word data collection 
• Built-in Read/Write Cassette System 
■ 19F, 31 P, 15N extensions are available 

• I 
I 

• I . ,-

c.lEOL 
Analytical Instruments, Inc. 

235 Birchwood Ave., Cranford, NJ 07016 

201-272-8820 

• • . For those who 
expect more in 0 

FTNMR 
Spectrometers 

... it's JEOL 

Comprehensive 60 and 100 MHz Systems 
The FX60Q & FX100 features: 
• (DOD) DIGITAL Quadrature Detection System 
• Dual Frequency variable temperature probes 
■ 4-channel DIGITAL phase shifters (DPS) 0 
• Comprehensive auto-stacking system 
• Computer based pulse programmer 
■ CPU Expandable to 65K words (MOS) 
• 2-channel 12 bit AD/DA 
• T1p/spin locking system 
• Disc storage systems 
• Multi-Frequency HOMO/HETERO decoupling capabilities 
• Multi-Frequency observation 

For detailed brochure, demonstration or information, phone or write . . . 

• 




