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-DEP ARTEMENT DE PHYSIQUE · 
DE _ LA MA'ITERE CONDENSEE 

"UNIVERSlrt ~E -6mitVE . 
·sEcri6N DE P8'7SIQUE 

TELEP~ONE (022) 24 12 68 

32, boulevard d'Yvoy _ CH.:.121 I GEN~VE 4 · -

v~i:. - ·BLS/1~ 

N/llF. . GJB/bin . 

Prof. B.L. SHAPIRO 
Dept -oi" chemistry 
Texas A&M University 
College of Science · 

•. ,.: .. 

College Stati6h; . ~~xas 7184j 
USA 

Geneve, le 6 :jarivier _l975 

Cher Pro:fes's~u~ Shapiro, 

Votre i~ttre de rappel du io ciecei.nbr~ 1-9 7 4 -m' es't bien parvenue et j e 
vous e:ri rem~icie~ Je vous fais part des titres s'uivants 

·1. T·ravaux :recents en magnetisme -nuc.lea1._re ': 

Communication au 18erne Congres Ampere de No'ttingham (bB) - sept .197 4 
. . . .•. . . . ·,. . . 

II Shift of .ri'uclearmagrietic frequencies by n:on.:..resonant alterna
ting or rotating RF fields II n·ote de MM~ _G~J ~ene, B. Borcard 
M. , Guen.ih', E. Hiltbrand, c. Piron, if. S't§·c::Yiehaye. 

Resum€ : The action of a non-::resonant RF field - on a system of 
nuclear· mom~nts, · submitted· to a coh:stant magnetic f .:ei.d was investi
gated . on proton res·onances of liquid s'ysteins . ih th¢ . earth field 

· range . . 
The -maih effects experimentally observed -by alternative field ex
citation . (sh-ift of the Larmer frequency,• as ·'a .. function of the am-

-pli tude _and . the frequency of the e}tci tat.ion :RF field) were theore-, . 
tically irive1;itigated 'below . and above the Larmer frequency. A good 
agreement between theory arid experiment is fciund. . 
We give , also first results obtained· "v?ith a rotating _RF field exci
tation, . where ari . exact theoretical ··soi\ition is knowri. 

11 Non--:res6nant pulse excitation of nuclear magnetic sublevels 0 

. note de MM. 'B. Borcard et G. J Eerie • . 

\. 

L 

Resume : ' We report some new non-resonant.pulse techniques in order L 
· to · obtain : · 

. - nuclear magnetic _coherence - detected by free prece~
·sion classical experiments -
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Prof. B. L SHAPIRO, 

nuclear magnetic reversal of magnetization detected 
by observation of the thermodynamical equilibre recove
ry 

spin-echoes by a succe·ssion of short non-resonant pulses. 

A phenomenological theory is given in a qualitative agreement with 
the observed phenomena. 

11 Effect of a non-resonant electromagnetic field on · the frequencies 
of a nucl_ear magnetic . moment system 11

• G.J Bene, B. Borcard, M. Gue.
nin, E. Hiltbrand, c. Piron, R~ Sechehaye. 
Physical Reality & Mathematical Description, Edited by Charles P. Enz 
& Jagdish Mehra. D. Reidel Publishing Cornpany/Dordrecht:...HOlland/Bos.;.. 
ton-us1. Pages 541 a 552. · · 

2. Meetings du Groupemerit Ampere, 

18eme Cohgres Ampere Nott-GB - septembre . 1974_. Le compte rendu sera 
publie tres prochainement (janvier 1975) et peut etre obtenu chez 
North Hol-land Publ. Co~ a Amsterdam. Il comprend _deux volumes . : 
- volume I contient la .preface, _etc. et les pages 1 a 294 ; volume 
II contient aussi 1~ preface, etc. et les pages 295 a 5$~; ~stlite 
de ~ravaux scientifiques -et liste des · pirticipants) 

- Le 2eme collogue specialise ·Ampere : 
11 Application of resonance methods · in solid state physics II aura 
lieu a Budapest du 25 ·'au 29 aout 1975. 

The programme of the ColloqU:e is intended to cover the applications 
of NMR, EST, Mossbauer and neutron spectroscopy in solid state 
physics. The main -emphasis will he put on investigations in the 
field of 

metals and alloys liquid crystals and developments in NMR tech
nique. 

If you wish to receive further informations; please, ask. to the 
following address 

2nd Specialized Collogue AMPERE 
. c/o Prof. Ka TOMPA 
. Central Research Inst_itute for Physics 

H-1.525. Buda.pest 114. POB 49 
Hungary 

Avec mes sentiments les rneilleurs et 
annee, 

la nouvelle 

. . 

Prof. 
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TELEGRAMS: 
. MONASHUNI, MELBOURNE 

January 8, 1975 

Professor B. L. Shapiro 
Department of _Chemist~y 
Texas A & M University 
College Station · 
Texas 77843 · 
U.S.A. 

Dear Professor Shapiro, 

. . . ' . 
MONASH. UNIVERSITY 

CLAYTON, VICTORIA, 3168 

. DEPARTMENT OF CHEMISTRY 

13c n.m.r. Studies of Binuclear Iron (HI) Schiff-base Complexes 

TELEPHONE: 
544 osu . . 

Most of the work described here was carried out on the Bruker WH 90 at Oxford ·with the . 
very able help of Mrs. Eva Richards; it is continuing at Monash · using a similar 

· instrument. Drs. Ian Rae and Michael Heffernan kindly asked me to contribute . the 
results to the newsletter. 

Isot~opic shifts of 13c in natural abundance. have been measured on a series of 
binuclear oxo-bridged iron (III). salicylaldimine complexes. A typical spectrum is 
shown in Figure _ 1. A number of the carbons have been assigned by ring substitution 
and N-R-:substitution as well as by off-resonance decoupling. · The temperature· 
dependence of the shifts was determined for the complex [Fe(5Me-sal-N-Prn

2
1

2
o. The 

results were compared with the theoretical contact shift · expression deduced using . 
a -Js1 .s2 Hamiltonian for two weakly-coupled S = 5/2 centres.l ~V/V 0 for the SC and 
5Me are strongly temperatui;-e dependent and give good fits to the theory, the resulting 
J _(exchange-coupling constant) and 1\-, values are given in Table 1. The J values are 
of the. same order as those obtained 'ror the attached protons •1 In contrast the 4CH · 
carbon shift varies little with temperature and the best-fit J value is vastly 
different to that obtained for the 4CH proton. I'll come back to· a possible reason 
for this later. 
. . I 
Bearing in mind the little that is known about.hyperfine para~ete~s and spin
delocalisation in polynuclear complexes I have calculated 'If-spin densities from . · 
prot,on hyper,fine parameters by use of McConnell relations. 2 From I their · Pc values 
it was ' then possible .to use Karplus-Fraenkel expressions· to obtain carbon~~yperfine 
parameters Ac for comparison with th_ose deduced from the temperat~re study. The 
results are shown in Table 1 for a limited number of nuclei. The lcalculated and 
'best-fit' AC values for the SC and 5CH3 of the 5Me-sal-N-Prn complex are in reasonable 
accord, whilst those for 4CH are certainly not. These agreements land differences 
are further CO:i;lfirmed in calculating shift ratios, ~vC/~vH, the sign . of the ratio 
however being always negativ~ .as predicted. fo.t:' 'Tf-delocalisation. 1· 

In summary, the proton shift study pointed to a predominant 'Tf-mec~anism. · The carbon · · 
study, which should be more sensitive to the transmission of unpaired spin~density, . 
support~ a 'Tf-delocalis.ation pathway to the s.:..ring' position but not to the 4-position. 

. • I 

It is possible that cr-delocalization to this position is important. · Different 
mechanisms for carbon and contiguous proton are also possible, as lpointed out by 
Doddr~il and Roberts for o:ther · paramagneti<:: comple:ices. 3 Further t3c studies are in 
progress on monomeric metal salicylaldimines · and other polynuclear complexes to try to 
tie up the various loose ends ·and uncertainties. 

Yours sinc·erely, · 

Keith S. ·Murray 

, ............... , . 
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~ - l. P.D~W. Boyd and K. S. Murray, J. Chern. Soc. (A), 1971, 2711. 

2. e.g. in 'N.rn.r .. of Paramagnetic Molecules', ed. La Mar, Horrocks and Hqlrn 
(Academic Press 1973) Chaps. 3, 4~ 

3. D • . Doddrell and J. D. Roberts, J. ]\mer. Chem. Soc., 1970,. 92, 4484; 52~6; 6839. 

Table l 

Hyperfine coupling constants (Hz) and TI Spin-densities for [Fe(X sal-N~Prn)
2

]
2
o 

Complexes in _coc1
3 

X 

4Me 

5Me 

H 

A (a) 
H 

- . (b) 
- Pen . . 

4 

AC Ccalc) (c) - •4j7 ,000 

Pen 

Ac (calc) 

{

A (d) 

·. JC (crn-1) 

Pc . 
. TI 

AC (calc) 

+219,066 

-0.0034 

· -687 ,000· 

-49,600 

-4i6 

+223,038 

· ".'"o .0035 

-437,000 

( a) From ref. .1 ( corrected) . 

(b) From McConnell's equation • 

. (c) From Karplus-Fraenkel equation. 

(d) From 6v/v 0 vs. temp. fits. 

Ring 

5 

-215,696 

+0.0034 

+766,000 

+650,-000 

+363,800 

-300 

-218,878 

+0.0035 

+551,000 

6 

+142 _, 488 

-0.0023 

+152,142 

-0.0024 

+120,099 

-0.0019 

Ring Me 

-52,046 

-'0.0012 (Q=44.6) 

· +44,000 

+214,656 

+O. 0042 (Q=51.l) 

..;.159, 600 

-135,438 

-288 
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ORGANl§CH CHEMISCH LABORATORIUM 

DER R~JK§UNIVERSITEIT TE UTRECHT 

CROESESTRAAT 79 ~JTRECHT, January 13, f9_75. 
POSTGIRO 65985 - TEL.8 8 23 ll . · 

Dear Professor Shapiro, 

[" 
Professor B.L. Shapiro 

Department of .Chemistry 

Texas A & M University 

College Station, Texi~ ~7843 

U.S.A. 
L 

I wo·uld greatly app!eciate if the follo~ing annouricemen_t 

could be made in TAMU: 

Announcement 

The second European Experimental NMR Conference, dealing with new or 

improved instrumentation, techniqU:es . and experi1Dental tnethods .. in qigh 

resolution NMR . will be held at the Twente University of ; Technology~-· 

Enschede, The ·Netherlands fro~ 12 - 14 November 1975. 

The Confer~nce is the continuation of an initiative of the _:6ritishNMR 

discussion group which organised the first conference, on ~xperimental 

techniques in Europe :in April 1974; The c.onf~rence is 6r~a.11isJi by ·,the · 

Dutch NMR Discussion . Group; an affiliate of the Arial~tical Chemistry · 

Section of the Royal Dutch Chemical Society; _The organising c~~itt~e 

consists of M.J.A. de Bie, F.W. van Deursen and R. Vis_'se_r. Th~ commi.t:J:e·e , 

is assured of the assistance of an advis6ry board, consistil).g of 

· Dr. G. Gatti, Prof.Dr. R. Kosfeld, Prof.Dr. J.M. Lehn, Prof.Dr. W. von 

Philipsborn, Prof.Dr. E.W. ·Randall arid Prof.Dr. K. Schaumburg. 

Further details on the conference are available from F.W. van Deursen, 

Philips Duphar B.V~, Postbus 2, Weesp, The Netherlands. 

Yours sincerely, 

--~p ~ /,J ~ 
,,/ ,/ . . 

// 
✓- Dr. M.J.A. de Bie 

7 

_J 
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Da:rtmouth College HANOVER • NEW HANf PsH~RiE.: 031s.s 

' • • •· • • . , I, 

Departme~t of Chemistry -:, TEL. . (603) 646-2501 

Professor B. L. Shapiro 
Department of Chemistry 

· Texas A&M University 
College Station, Texas 77843 

, . _Janu_ary 9 ~-- 1975 

I 

.1 
THEORETICAL STUDIES OF MAGNETIC SHTELDING A..T HYDROGON 

--
BONDED PROTONS 

Dear Barry: 

: '1 

' · 

Iri response to your recent missive we'd like to _ ~eport -s01ne of __ our 
preliminary theoretical studies of rriagrietic shieldihg at hydrogen-

. bonded protons. The main aim of this work · is - to .\ ob~c;:i.in a 1:;>etter 
understanding of how geometrical features of hydrogen-bonding 
influence magnetic shielding at the atoms in the !hydrogen'""bonded 
system. · • · ! l · .. · .. · 

For this purpose we ·i-iav~ examin~d ma,gnetic 'shie11inl in the wat,er 
.monomer _ and the water dimer using the GIAO methoq. we developed , 
recently~ 1 Al though the wat~r d:i,mer may be _a soritewh.~t idealized 
hydrogen-'bonded system, it should provide a usef~l tnodei for ide_nti
fying those features · of electronic structure ·which b.re· important for 
an underst'andingof magnetic shielding in hydrog¢n-bonped systems. _ . 

. ' ' . '' ' ' ' I I . ·_ ' 
In the Ta,ble we present the calculated elements qf _the symmetric 
part of t~e shieldi~g ·tensor fl f<;>r hydrogen .atqm 

1
_H_3 1 in. H2? and .; _ 

(H20) 2 using ·the -ax11:, system indicated. These v~lues indiGate a 
deshie lding of 2. 9 ppm for the hydrogen-bonded p:i;-ottbn. · ·. It is wbrth 
noting that the magnitude of ·the change in fla is :significantly greater 
than . that in Ois9 •. Tl:iis suggests that proton · sh~_el9-ing a'ni~otrppies 
may be more sensitive measures of features of hydrogen bonding than 
are · isotropic values pf proton shie:1ding. _ j 

1 
. 

. I ,, - h' , 1•l . ! · 

H- 2~01··· - · __ .: --~1Hl3. 2-~ ·. . ·-. X.. ·_ - ~2":_ 0 _·1 . I · 1 . . . ,147 io 

.. f 0.951-,i . y . z . ,_ 'H{-T~~-----_ .. _ Hp · :· · .. / 
~-- 2.al,i---- Hs · 

. t . 2 Monomer geome ry . i 
1
2 

Dimer geometry 
. I 

'I. _:,.... : 
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~-·. 

,. '. 

·a . cj . b !:,.a C 
a a a a . xx . YY . zz xz l.SO 

.1· < 

' H2o 27. 4 26.0 44 .. 8 -1.6 :--32·~:7 18 .. 3 

(H 20) 2 19.9 19.5 49.9 -1. ·a 29 ~ 8. 30~3 

od -7. 5 -6 .. 5 5 ~1 -0.2 -2~9 i2 ~0 
.,., ... 

a . 
·Units ·are ppm 

Ari analysis of the contributions to Oxx' cryy and crzz using the pro
cedure described elsewhere, 1 yields the following result: -4.7 ppm 
of th~ -7. 5 ppin change . in Oxx, -'4 •. 6 ppm of the -6. 5 ppm change _ in· 
cry_y_ and 5. 0 ppm of . the 5-.1 ppm change in. Ozz are due to deshielding 
el:1:ects. of the currents · on oxy.gen 04. Thus, these results suggest 
that the features of magnetic -shielding at the hydrogen bonded 
proton are determined to a large extent by _the currents induced on 
oxygen 04 by the external magnetic field. This appears to be. contrary 

. to the interpretation often given. 3 . 

Yours sincerely, 

Renert Ditchfield 

(1} R •. Ditchfield, Mol. Phys. ,'!:]_, .789 (1974). 

(2) J.E. Del Bene and J._A. Pople, J. Chem. Phy s . .5$., 3605. (1973). 
. . . . . 

(3) J.A. Pople, W.G. Schneio.er and H.J. Bernstein,, ••·fii_g.h -:- Reso.llition 
Nuclear Magnetic Resonance," p. 407 (1959). 

P.S. Please credit thi-s contribution to Dick Shafer 's account. 



• You can update a T-60 for 13C 
.measurements at ·a fraction of the 
cost of a ne.w, dedicated system 
with the Nicolet ·. TT-7 pulsed · FT 
nmr accessory. The sensitivity pro
vided by this com_bined system is 
·comparabl~ .to that of instruments 
specifically des_igned for 13C sp.ec
troscopy. Fei:itures offered with the 
TT-7 /T-60 combination include: 
■ 13C spectra on 50 mg samples in · 
15 minutes; ■ 6.5 mm sample size; 
■ no lock material required (expen- ' · 
· sive deuterated scilvents are not re~ 

. quired); ii long-term -runs of 12. 
hours or more are . made possible 
through computer peak registration 
·techniques which. compensate for 
field . drifts ; ■ decoupling accessory 
·for selective proton decoupling, 
noise decoupling, and· gated de
coupling; ■ expandable to . 16K 
transform size ; ■ optional T1 (re
laxation time) measurements un
attended using . multi-pulse inver-
:sion recovery techniques. 

Signal input; accumulated free . 
induction decays, .. or .transformed · 
spectra can be drsplayed on the 
TT-7's cathode , ray tube for. visual 
monitoring. The spectra can be 
plotted using the T-60 recorder and 
digital integration of spectra can 
be .viewed or plotted as -.veil. 

The TT-?'s ease cit use is incom- . 
parable; Not only will it provide in
creased sensitivity and/or sample 
throughput of your T-60, but It will 
also provide. an excellent Fourier . 
transform training facility. The basic 

· TT-7 system will provide computer 
calculations of theoretical nmr 
spectra of up to six spin~ . . 

Phone or write today for more de-
tailed information. 

· NICOLET · · 
TECHNOLOGY 
CORPORATION 

145 East Dana Street 
Mo'untain View, California 94041 
Phone: 415/969-2076 
lfnrmPrlv Tr!:lnc::fnrin TPr.hnnlnnv Inc_\ 

Transform.Yhur · .. 
T-60 for 1ac spectra 

~with-a·:.NiCdlet, . 
. . : . . 

'!I'~ S WIU:P' OJ'TSCT .. 

•S WU.P' . OP"f"SET 

SPl:CTl'UM AAPUTUD£ 

IHTEGRAl.. . ~TT\JDE . · 

[Iffi lltlllfT 
TECMIIDlDCf 
CQIPD~lTIOI 

c, 
U0.87 

WIOC SwtEfl Of'FSCT 

SPECTRLM AMPLTT\JDE 
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UNIVERSITY OF CALIFORNIA, RIVERSIDE . 

BERKELEY • DA VIS • IRVINE • LOS ANCEL.Eli • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA·. • SANTA CRUZ . 

DEPARTMENT OF CHEMISTRY 

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

RIVERSIDE, CALIFORNIA 92502 

January · 14, ·l975 

Title: Conformational Analysis of cyclic-2 1 ,3 1 -Adenosine Mono
phosphate in D20 :using Lanthanide Shift . Reagents 

Dear. Barry: 

Although several structural studies .of • nucleotides (e.g., 
1 . · . 2 3 

5 1 -AMP and 3',5'7cyclic AMP' ) in aqueous solution have been 
reported by nmr using lanthanide nitrates or halides as shift . 
reagents, there has been no conformational analysis ofa nucleotide 
undergoing rapid averaging among . two or more species. We report 
·here the results of a proton nmr study of cyclic~2 • , 3 • -AMP · 
in D2o (pD = 2.3) which was carried out with R.J.P. Williams 
at Oxford and my student Tim Dunn . here at UCR. · . · · 

In contrast to previous studies; our analysis searched 
for solutions in which several conformers are in rapid equili
brium, and has made full use of vicinal H-C-C~H and P-0-C-H 
spin coupling constants and corresponding Karplus equat1.ons. 
Cyclic-~ 1 ,3 1 -AMP was chosen for thi~ study because a) (unlike 
5 1 -AMP) it is a diester which greatly reduces the number of 
possible modes of Ln3+ binding to the phosphate group over that 
found for monoesters, b) unlike cyclic-3',5'-:-AMP, the ribose 
ring is largely free to undergo pseudo-rotation, providing a more 
conformationally interesting system, and c) the closer distance 
and more favorable angle of the phosphate group to the adenine 
group should lead to · sel).sitive monitoring of adenine conforma-

tions. As in previous studies, 1- 3 there are systematic varia-,
tions · in the lanthanide-induced shift (tIS) ratios of certain 
proton resonances (as large as 12%) obtained for various metal 
iol).s, e.g., Eu3+, Pr3+, and Dy3+. Average LIS r:atios were · 
weighed according to the agreement found, and spin coupling 
constants were used as a pre-filter to . reduce the number of 
conformers. 
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· Atomic c6ordinates f6r various conformers of tthe fus~d 
• ribose and phosphate ring systems were generated :(24 - pecies in • 
all) by carefu'l measurement :from precision large s d:a1i (5 :• crri/A) .. 
metallic models, assembled using bond distances and a 1 gles . : · · . . · · 4 5 
avail.able from closely related . crystal structures. I~ , Addi tiohal·· · 
conformers involving simple rotations of groups (e Jg~ adenine) ! . 
about a particular axis were generated .by computer J 

. I 

The observed spin:-couplin~ const~nt~ (Jl I 2 1 
. • = 13 ~ . , JP2 I = I 

9.0, JP3' = 9.3 Hz) could be fit to within experimental error 
· I I only by the use of roughly equal parts of species generally . 

categorized as 2 1 -endo _and 3 1 -endo, the mixture slighI
1

ly favoring 
the former. Out of 276 possible binary combinatioris, about twenty 
yielded acceptable fits to the spin-coupling const~nt assuming 

Jg = 2. 0 and Jt = 11. 7 Hz for vicinal protons in :i:- ~bo e, 6 and · 

l 8 d 20 9 f . . l p O · · . ]I . I · 7 Jg= . an Jt = , . Hz or vicina ~ -C-H coup 1 1ngs. 
. . . . . . } ·. I. . 

Of these twenty cases, the best fit to the LIS ratios (and 
·coincidentally to the J's) .arises froi:n a 55% mixturi'e <l>f the 2 1

.:.. 

endo species in · Fig. IA with 45% of the 3 1 -endo spdci~s shown in 
Fig. lB. Both have the phosphate aton:i puckered 11 down•

1

1• 12 ·· degrees · 
about the 02 1 -03

1

1 axis in contrast to an equal pucker 11 up 11
• in . the 

crystal, protons H2' and H3' are staggered rather tha, eclipsed 
as in the crystal, C2 1 and C3 1 

· are not coplanar yli.~h en• and . C4.'. . 
as in the crystal, and adenine is "an1:i" with a tm::sidm angle bf · 
-30 degree~ • . The prin~ipal magneti<? axis was _assumed I.to lie in . 
the . 02 1 -P-:-O3 1 plane and along the bisector of that lan'¥1e. _The . . 

• best Ln-P .distance is 2.SA~ The proposed solution [f ,ii;:s the. -L_IS ·. 
ratios with a weighted R value of .about 6%; arising airriost 

1 

. exclusively from rather poor fits at HS and HS",· add the J's fit _· 
to within +0.8 .Hz. The inclusion of orthorhombic t:er 1 s provided 
little improvement in the R value. 

Yours ' sincereiy; 

James L. 
·Associate 

SudmeiJ r 
I Profe~so , 

I 

,· 

of Chemistry 
. . . I . 

JLS/nc l .. . ! 

1) 

2) 

3) 

4) 
5) 

6} ~ 

7) 

. . 

C. D. Bc:1rry, J . . A. Gla.sel, : R.J.P . . Williams, 
J. Mol. Bio1., · s4,· ·47i (1974).· 

i 
.and i 

I' 
C. D. Barrt, D. R. Martin, R.J.P. Williams, and A 

I 
V. Xavier, . 

chJ m. --,-
ibid~, 84, 491 (1974) . . 
D. K. Lavallee an_d A·. H. Zeltmann, J.· Amer. 
5552 · (l.974) • .. . . . . .· .1·. 
W. Saenger and F. Eckstein, ibid., 2£, 4712 (19i70) • 

. J. Dow, . L. H. Jensen, and · K. Watenpaugh, · scieri.de, 159~ 
206 (1968). I - .· ·. 
C. Altona and M. Sundaralingam,. J. Amer. Chem. So . . ,· 95, 
2333 c.1913>. - I -
R • . D. Lapper and I.C. P. Smith, ibid., 95, 2880 (1973). 

I 

L 
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Fig. lA - Stereo · Vi:ews of 2 '-endo cyclic-2' , 3 '-AMP ( 5,5%) 
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Fig. l.B Stereo Views of 3'-endq cyclic-?',3'-A~P (45%) 
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3737 BELLAIRE BOULEVA~D 

HOUST0 .!"1.• TEXA.S 
I 

' I 

Ja:nuary 13, 1975. 

MJ\IUNG ADDRESS 

' p, Q. BOX 481 

HOUSTON, TEXAS 77001 

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

Dear Barry: 

it says! 
put me ~n 

I finally . found out that your 
I hope t _his ·contribution will 
your good graces again. 

pink letter ·really means hat 
reinstate my subscript!ion and . . '. l 

For some time now . we have been adding Cr(ac ac)s to 1sol1!1tions of 
various materials in order to quench the N0E (most of it anyway) 1nd, · 
equally as important, to shorten T1 's (part~cularly of completely f · 
substituted carbons) for more efficient acq4isition of spectra!.· lfe have . 
noted that _ .the Cr(ac . ac:) 3 .· added always bro~dens · the .center linr (1ue . to , l 3 c 
coupling with the O spin state of D) · from the CDC13 solvent mo e ,han .· · 
it does the outer two lines (coupling to +land -1 spin states of D). 
An example with CDC13 alone is shown in the enclosed Figure. 

Several questions need to be answered, e.g., , 
,. 

Why -does this happen? 
How_ ,general . is the phenomenon? 
Are the T1 's of all spin states shortened similarly? 

It seems unlikely that I shall have the time, to pursue this matte further 
. I 

in the near future. I would be grateful for any contribution you readers 
can make toward an u:nderstanding of this phenomenon. 

CAR:bls 

Attachment 

Sincerely yours, 

\ 

~ 
. I 

C. A. fReilly __ · 
! . 

P.S. Suggested caption: Effect of Cr(ac ac)3 on the Spin States , f 
CDC13 • 

I , 
'· I 

I 
. I 

I 
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D~. B. L . . Shapiro 
Texas A & M Uni~ersity 
College of Scfence 
College Station, Texas, 77843 

Dear Dr. Shapiro: 

January -14 , , l 75 

I ' 
• 1, 

' 

Sites in Prnte'ins : _ . 
, - . 1- t 

Title: 35
c1-NMR Studies of An Lon Bhiding 

In response to your pink sheet we: submit the ·fol lowirig note of our 
acitivities. . · _ _ · I - __ - -_ -

We have ·continued to explore the use of Cl- ion probes . ta exam•ine 
anion binding sites in proteins. Although the technique w:Js griginally 
devised to take advantage of. the complex formation between lei and _proteiin 
bound metal ions such as Hg++ or zn++, rionmetallo anion biriding sites in 
proteins can also be eiamined~ - - · - · } · · 

; . •- . . f . . . : . . 

35 . I 
We have used _ Cl ,nmr line v.Jidth measurements to stud'fi anion ,bi-nding 

: ,l ·,. 

sites in pi? heart lactate dehydrog~nase. ~actic dehyd~og ~nase catalyzed 
the conversion -of pyruva•te - to lactate. The enzyme requires NAD as a co"" j- -

factor and consists ?f four sub~nit: of 47,000 mo!ecul~r w~ igh~: -Each s ~b-: 
unit contains an active catalytic site. Each _active site acts ! independently _ 
obyf_ the others and requires an obligatory order of binding ci f c[enzyme f_o1 j

1

1_owed 
substrate. 

Our NMR studies _ r_eveal two types of sites; one is intimat ly associa1ted 
with the acti.ve site, the other is not. · The ··nonactive site1 ·hak been ascr:ibed 
to a subunit si~e_it i;an~_logy_with' cryst~llographic ~e:ults" )frol~ th~ dogf ( s __ h '. 
M4 enzyme. The b1nd1ng of either the reduced or ox1d1zed form of NAO re~

1 
· - ' 

-s~lts in an increase in the 35c1 nmr lirie width by a factor of 1.8-2 (Fig: 1). 
The enhanced nmr 1 ine broadening of the binary :LDH-NAD complex is however, - _ · 
reduced on binding of the substrate inhibitor molecules oxalat or _oxamat f! . 
Further studies are planned to examine the mechanism for the e~hanced line 
broadening on binding of NAb. 

RLW: gw 

Sincerely yours, · 

1~~~~~•4l 
Raymond L! Ward I -
James '. Happe .. A 
Bert Holder '! · 

I 
~
! 

i' 
I •. 

-- -r _, -

I,. 
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The change :'Of the net · Ct nmr line width_; llvnet = tivobs - llvci 

for various conceritrattons of NAO+. After the _ ma~.im1Jm llvnet was 

obtained, the solution was titrated with -oxalate. The solution 

contained 6.14 mg/ml of pit heart lactate dehydrogenase and 1o-4M 

EDTA _in 0.5 M Nati~ -~H- i.4 . . 
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cJEOL 
. . . . 

ANALYTICAL INSTRUMENTS, INC. • 235 BIRCHWOOD AVENUE• CRAN ORD, NEW JERSEY 07016 
INSTRUMENTS and APPLICATIONS CENTER • (201) 272-8820 . 

. . . TELEX NO. 13-8840 

. Professor B. L. Shap~ro 
Department of Chemistry 
Texas A&M University 
College Station, Texag 77843 

January 16, 1975 

Simple Way to Reduce the Unnecessary Broad ·Signa;l . 

Dear Barry: : J· 
When; we observe the silicon-29 .or· Boron-11, :· 

1

e are 
afflicted by the broad signal from the sample tub which 
inciudes 29si and llB~ Sometimes, this kind of b oad 
signal makes - the spectrum analysis· difficult. 

In order to reduce the broad signal, we must .use 
some special technique ( special' sample tube, ·spec' al 
window _fup.ction, 7tc.); and recently, iz:i our la~o~atory, 
we have found a ~;imp le way to reduce this broad s:lgnal. 
This procedure is . done by the fallowing subtraction: . 

I. 
r· 

[Original -~p~ctni~f - [100 points or more smoothe. spectrum] 

100 'poin.ts ·or more smoothed spectrum show on broad 
signal because all sharp signals are smoothed out. · we 
show the typical example of .-;29si spectrum. 

We think we will .be able to apply this simple · tech
nique to other type of ·broad signal . problems~ 

Sincerely yours, 

. . ~ 

K. Is 1.)::>itsu . 

. . I . 

cJEOL · . "Bringing the Scientist Tomorrow's Capabili,ties Today." 



"\ 
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Sample 

C2F58_!F3 

30000 scaris 

1 i<iiz width 

· The Or 1._· g· ina· 1. Spectrum 

The ·spectrum a:f ter subtract.ion 



· The ultimate ih low•cost 
- - - ;-- I 

FT NMR Spettroscoi,y ··•· 
. , .. ' . 

• Full mµltinuclear capability _ 

· • High resorutio·ri· rnagnet..for ·prot<J ,.: FT 

• 10 mm variable temp f~r C13 

• Superior sensitivity 

\ 

FOR DETAILS, PLEASE CONTAC.T YOUR NEAREST BRUKER REP~~~~~-~A l'~E. 
Bruker Scientific Inc. Bruker Magnetics Inc. Bruker Research . Bruker Spectrospm Ltd. 
One Westchester Plaza 1 Vine Brook Park 1548 Page Mill Road · 84 Orchard Vi~w Blvd., Suite -101 
Elmsford, N. Y. 10523 . Burlington, Mass. 01803 Palo Alto, Calif. 94305 Toronto, Canada 
Tel. (914) 592-5470 1 Tel. (617) 272-9250 Tel. (415) 493-3173 Tel. (416) 486--r 907 
Tix. 13-1524 Tix. 94-9493 · Tix. 34-5533 Tix. 02-2771 , 



Prof. Dt. _ H. DUrr 
UNIVERSITAT DES SAARLANOES 

Fachbereich 14' - Organische Chemie 

Herr.n 
Prof. Dr. B. (. •. SHA'P r'.RO· 
6epirtmarit d( · C~e~f~fty 
Te'XB'S A & "M IJhivets·it-y 

Colleg·e=Statl~n.1;.=lexas= 77843 

-U s, A 

Dear . Pro·fes ·sor Sh'api'r-o :·-

· 6Q Saarbriicken, den 1 5. 1 • 1 9 7 5 
_J 

' Telefon: (0681 l 302.3409 

c1':f __ NMl~L s'pektfl3rf voii · [2. ~ ;..Spirenen 

197-20 

Die V~lenzisom~rfe ~on tyclohepiatrien-Norcaradien stellt ein 
f:nteressantes, vfel:unt'ersucht~s Problem in __ d.er organischefl q,~mie 
dar .• ln · der: 1:etz:t:en , Z-efi:f 1,:,u;r-de~; mTt ·dam Aufschwung der 13C-NMR
Spektroskopie ,·· d:ies:e n·b.ue T·echiiik auch auf die Onter·suchung des 
~ a Lenzi some r eh~G le~: ch gewiczte:s : :~_oh C yclohep ~a tr i erf-:-No ~caradlen, 
l.'nsbesondere van Gunther1_- J; angewandt. Bei den bis Jetzt stu
dJer.ten ·carbocyc1ischen S"ystemen korin_ten die iridlviduelleri Spek
_tren beider Va1enzisom=er·-en . no-ch nicht· beobactitet we-lden '. . 
wfr .berichten h1'ei:• Uher da·s-- Li '. ·L'i.·· erste · Bel.spiel ein1fr' Cyc):o-:-· 
heptatrien/Norca-radien~'Valenzisonierie, bei dem die 13 c-NMFf:... ' 

~~e~~rr~ ~:!d:~n~!=8c~'t~r~:~:~~~n~
8
i~-: ·~tl::r~e~

8
~~-i~e-~:~·~n~t-;d udI-~ 

Ermi ttlung der Ener'tJf:ebarriere zwischen den bei·deri Valenzi:"someren 
J~'t~F::l ~~'~ beschri_eben:. 

a 
b 

R 

8-e_nz b-A n·ci el an d5 ) 
· H6-J . · 

[2. 3}-Spirene ± steJ.l en ein'e f aszini erende Verb in dungsklasse dar, 
da sie neben der mBglichen Valsnzisomerie als Madelle der Spiro
konjugationj sowi~ als Votl~ufer fUr Bisn6rcaradiene, van grossem 
Int~r~sse · sind?~BJ. 



Die Synthase van 1a ~2a ist in 1. c. 
5

) publ"izi~i'rt _orden. H~-P.fg 
wurde durch Photol~~e v~~ bi~zbinden in Benza16J erhalten. 
Die Me·ssun g de r 1 3 C-NMR-Sp ekt dm bei vs rs chiedenen Temperatu,:re.n 
bestatig~ ei~deutig. die Existr0z fluktuier~_n9er_StFu~t~~~eri_:f.Lfr . ;: s) 
JFf,. 1,.1ie wir b~reit~ d~ 3ch ~-NMR-Spektro~~:□_pi .~ ;z_e.rg.~_f: ,, k.on,n,t ·e_n • 
In Abbildung 1 sind die .C-NM~j ,..Spektren bei- schnellem _und lan_g-
samem Aus taus ch L!iedergegeben. ·Die fur . eine· Auswer·tung entsdh'e'iden
d en C-S i g n a 1 e . f u r l e tr e t en b e i . 1 6 O ° K b. e i cS 5 6. 0 ( s , le-7) . u n.d S 
128.3 (d, C-1,6) ppm a.uf. Die ?hemis'che Ve.r :s .. chie_bun:g der c...:1:,fr:... 
Atome stimmt gut mit den Llerte~ van Cycloheptatrien (C-1,6:120.4 

ppm91) Uberein~ Die Signals f □ r die Nbr
cara~ienform J~ werden bBi \ 16.0 (s,C-7) 
und 38.6 (d, C-1t6) ppm beobachtet. Die-
se c f 1,6-Verschiebungen li~gen

1
tm _ · 

gleimhen Bereich wie die von J '· Mit 
· I I - • . · 3 C . :rfl(P . fallender Temperatur erfahreri die C-7-

- . ·'·' · ' 1f"' bzw._ \die C-1,6-Signale bei l 1a,b¢2a,b 
sine Hochfeldverschiebung (s. ,;ab. 1). Dies deutet ; d~riiu_f. hin; ~ 
dass die Spironorcaradienform 2 das · stabilere Valenzisomere dar
stellt~)wie bereits unsere 1H-N~R-Spektroskopie~Stud t~ en ergeben 
hatten • · 

. . . : ' ~ ' : ' . , . . 

13 : · · · 
Tabelle 1: • . _ C:-NMR-Daten fLl:t" d ~e Valen~isomeren !~, ~ ~~~,. ~ ( 8 T·.M5 _ 

· lJer~ _e iri ppm) aJ_o J -- - -- -

Verbi'ndung ·• " T . 

·~KJ 
C-7 

790 47.1 

1a · 
. . . 

160 56.0 
(s) 

2a 16.0 
(s) 

270 .38.9 

C-1,6 . : · c-2,5~3 -~4 

; ·_ (_.; arom. C) --

.108.4 . 153.0;t38.9; · 

128 .3 
(d) 

38.6 
( di) 

j 
73.B 

· 12 8. 9 ;' 127. 9 ;· 
· 127.5;127~0; · 

124 •. 5 

1 5 o • 7 ; 1'43 • s ·; 
134.4;128.8; 
127.4;126.6; · 
126.4;125. _~; 
121.4;119.4 

1b 160 26.0 36.7 
-- (s)" (dD 

. . ~GI 
[k:~~1/Mai] 

8 
(Tc=190°) 

a) ~lle_Spektren wurden mit ~sr \ rr~Technik unter · Breitbandentkcipplung 
in e1nem Bruker HX-90-Gerat aufgenommen. · ' . ·. · · 

b) In Klammern sind die Multiplizitaten des "off reso ance"-Spektrums 
angegeben. \ . . , · . 

. '· . . ,; 
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SIMPLE GATED DECOUPLING ACCESSORY .FOR HFX-9O SPECTRO . . _ 

. . ·-. . I 
Gated proton decoupling is a most useful technique for proq.ucing 

carbon-13 spectra .with a . go~d . signal . noise which retains the carloniprciton 
, . ·. : . I 

spin coupling information. &3.rly models of pulse spectrometers wer.e nqt 

fitted with .the necessary instiumentatl on to . utilise th~s techn~'qle. : · 

We. should like to describe a simple decoupler _::swi t _chi~g ·c;ir_:ctii t 
. • • ' •. •~· !, : • . • 

. which can' be fitted· fo' virtually any spectrolit'eter·~ . Tne. swftching ~l~~~nt : 

used is the Signetics NE/SE 555. This is a very versatile monoli hie 
. . . I . 

timing circuit which has the advantage of having an output stage -·1apable·- .· 

of driving other switch circuits . such a:s. ring modulators. In the . . . · 

co~struction of a gated pro~on decoupli~ng d~vice three . times are · important 

· the overall experiment · time, the decoup~er I on' time anq. the f ~111\wing 

delay time fo' allow the output of the d~coupler power stage to fa l to I . . . 
zero. These times linked as shown in the circuit below enable the three 

t iines indicated abov·e to be determined. The negative go.ing ·edge df the . . 

OU tpu t of t~e .last sta.ge . i~ .. . ~sed . to fri r ger the Ni.c~~et WI 4 ,' andjhez:ic·~ the 

Bruker pulse_' uni f) .. ' If ~rul{_er ~i~g moq.r ~~ ~ors ," are use_d then it i I . '. 

pteferab1e to switch .the __ \?? _+Cif2/3) MHz at tfeingang r2
11 on the tiansmi tte~ 

(Sender) unit rather than the (90+Af,2). f Mllz output • . • A typica1rert :(ethyl 

benzene alkyl ~arbons) is
1 

'. shown in _Figure · l. As can be a~preciater, g~ted. 

decoupling gi ve.s a S/N impro.vement th~t I. enables undecoupled s;ectrr . useful 

for interp;et!ltion StUdies' to be obtaini,d from • relatively small •r_ples. 

S. Knight~~ I 

. -- \ 
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. Dr. B .L. Shapiro 
Department of Chemistry . 

. Texas A & M University · 
College Station Texas . 

. Dear Professor Shapiro:. 

uanuary 15, 1975 

Nmr Relaxation Time Studies of Poly(N-vinylcarbazole). 

. . l 
We have recently measured protof T1 and T2 values for Poly(N-
vinylcarbazole) (PVK) and observed some llnusual resul ~!:l •. • ,The . 
measurements were made in o2 , N1 , . an,d ambient atmospheres · and . . 
in - vacuo on a highlr purified l, .sample (A) with a bfoad , moll~cular ' •. 
wei~ht distribu~ion (Mn'v240,000 a~d Mn/Mw'v5.l. · A ~ecoi:.d · s~ple . 
B with .a .much. higher molecular weight and narrow distribu~ion 
(Mn/H'w 'vl. 25) was also examined. I T1 results for sample A i !n vacuo 
are shown in . Fig. 1. Virtually! ide.ntical results were obt!a:i,ned 

. for sample_ (B) under similar conditions as. well as for bobh 
:~amp~es in._ ~e pre~e~ce of N2 . j. In an 02 a~mosphere the beh avior 
in figure 2 . is exhibited. A gep,eral lowering of T1 and the ap
pearance of a minima with three T1 components is seen. THe be
havior is very similar for sample (B). T2 data for samp1J . (A) 

is shown in figure 3. The non-~xponential FID ana~yzes t d two 
components. In sample (B) onlyl the short T2 compcm~nt. is - seen .. . 

We attribute the multiple T2 behavior in sample A to the Bre- · 
sence of low molecular weight f t actions which have a highJr . 

• I . I 
degree of conformational freedom and therefore a shorter ~2 • 
The multiple T1 behavior, howev~r, is much less straightfdrward. 
The general lowering of T is a ~tributable to a pararnagneJ ic . 

·. effect from o2 . The fluctuating .magnetic field provided J:jy the 
relaxing o2 molecule provides an efficient route for thernial 
equilibration of the nuclear - spi n system with the lattice lvia the 
spin diffusion mechanism. The kultiple T1 behavior is probably 
the consequence of variations i h b2 concentration in the J urface 
and . bulk of -the powdered poiyme~ samples. · This is · Iilore ·· a J parent . · 
from an e.xamination of the equaition for ~:pid spin diffusilonl . 

. . . . l/T1 = 1r
2

/5N1r b-
3 (liY P ynh) 

2
, r • -r/ ~l+w

2
-r

2
) I . . 

where w-is .. the proton resonance frequency, N is the concel'}tration 
of 02, Yp and Yn are the magneto-gyric ratios of the elec t:ron and 
nuclea1: sp:i,ns, r . is the: distanc:e between paramagnetic nuc l eii, T . . 

is the electron spin-lattice ·reilaxation -time, and b is a dharacterisic 
. · I . . I 
radius inside of which _the dipoG.ar field of _the electron is greater 
th~rt the dipolar ' field, bf the p1rotons .. ' A minimum in Tl ' wi ll occur 

- '' so, co a see A'"'" '"" '" C. "'" so,,, C CN r ' OS ' ECS NO,_QG' ROCHEST m NEW foe,, ; """-



XEROX 
Dr. B.L. Shapiro January 15, 1975 

when w=,r. The shortest T
1 

corttponent with the lowest _ temperature 
minimum .probably corresponds to protons on or near the surface 
where the concentration. N of 02 is the highest -and where,: is 
likely to be smaller than in the bulk. · The higher T1 values 
would then correspond to the bulk. The multiple T1 behavior 
in the bulk may be an artifact of the analys,is caused_ by a non
uniform concentration of 02 in the bulk. 

These . results .will be discussed .in more detail in a forthcomiI)g 

197-26 

publication. 

Sincerely, 4,~-J l f/1,lt,_,~ .· .. 
" (}(L~4~ · 

David J. · Williams 
Michael F. Froix 
Webster. Research: ·center, _ Xerox Corp. 
800 Phillips Rd. , i -Bldg. "114 
Webster, . N. Y. 14580 

1 
W.E. Blumberg:, Phys .. Rev. ·119 79(1960). 
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Figure 2. 
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• 5 KOLN, Jan. 15' 1975 
ZOLPICHER STRASSE 47 
TELEFO.N:-~70 3283 

Mi.sce11aneous 13c NMR Ass:i.gnrnents 

Dear Barry: · . 
In the course of out ·work on th_e assigninent of .the _iy:¢_lohep~~trie11e . 
,speft·rum {l) w,e syn:·thez-ised :a mixture ·of -.the two -4~µ-~erated -~Ydro.c_~..; 
'bo:iis !, and 2. An obvious .exten:El'ion was the synthesis of the corr.es..: ·. 
·ponding chromium t;ricarbonyls ·and •the assig11-ment of tpeir C-13 spec
'tra,. Our ·:fi:nd·i11-g·s (table) conf'irm -the tentative assignme_nt for 5(2) 
ahd Ji ( 3} .:given by ;Kre'it·er •·and 'Lang ( 2) • . . .. . . 

1 :2 . A.a-

' 5(1,6) 58·. ·20 ·5·8 .o·lJ: 

o ( 2, 5 )_ 1(>'2.1 10·2.i1 . 

6(3,4) ·· 99.45 99.63 

'5(7) 24.43 24.06 

0.16 . ' 

0-
. 

._· D 
i · .. .. 

. . . 

5(CO) 232.'88 . 232.·88 · 
1 J(C,D) · -·.26.3 21.4 ._ l .2 
l . . 

J(C,H) 171.2 139.3 

An e:arii'er assignment· for C-2 and c-4 in ·qu·ina,z9jl._4"p.e .- (3) , ,. llowever, must 
. be reversed ·according to · inf'ormation<we o·b -t .~·in~.d •;f';-om the :tµtdecoupled 
spect~un{: The one bond. J(C,H) values are . J(2,.JI) ·= 1?0.1i .~nd .. . J(4;H) = 
181 Hz. ·aoth resonances ·are well •distinguisb-ed :bY·:.-t.J:ie ~.ddi~_ionai . .split
ting pr~sent . only ·_ for . C-4 due ,to vicinaL-CQ~pJ;,i~g., ... }~.s -:.?t .. ,.9,9..~-~~-4~.ence, 
our assignment · of C-2 · and -C.i..4 .. in . pteridine·(f¼), . . _w_pi,,qh :•was ;;1:>~sed o_n Jn
creme:ri-ts• derived from the -quiriazolinl'•spect~µ.m, _, µiuE,J -t a1_so ,. be .reversed. 

qu_ir~.azo line 

6·(2) 155 .• 9 

. 5 ( 4) 160. 7 

·pteridine 

-6{2J_ •J59 • .5 .. 
5J4). 194_ .• 6 

(1) R.Wehner and H;.Giinther, Chem. Ber. _107, . 3152 (1974:). 
(2) C.G.Kreiter and M~Lang, ,J. ·Organometal. Ch.em. 55, 9,-27 (1973). 
(3)R.J.Pugmire, M.J.Robins, D.M.Grant .and .~.K.Robi~s, J. Amer. Chem. 

Soc. · .2.!, 6381 · (1969). · 
(4) u.E'rers, H.Giliither,and L.Jaenicke, Chem~· Ber. 106, 3951 (1973). 

Sincerely yours, ~ · j r . 
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. . . ·, ··· ;. 

-;,;.; __ ;: .:. :. · ;.:!· 

fill}iUJ chemiS5rr,.~ 
... ·. ·· . . . . I . . . . 

Simon Fraser University, Bttrraby, B.c . . :C13.nada, .V51A 1s6 ·_ 
'= • ;- -~ . ~-

.. _._ Profess-or B. <L. Shapiro, :: - ' 
Department .. of . Chemistry, 

- 1 · Texas ;A :and ·.M ·University:, ,·, 
College Station; 
TEXAS 7784-3., . . 
USA .• 

Dear Barry, 
Rubidium NMR 

January 16, · 1975 · 

: We have observed 87Rb at 15.58 MHz : using Ted's pulsed 
<spectrometer '(1 .): We find, . in agreeme:qt with Robb[ and 
S~ith_ (2), that the relaxation rate of the. RbCl/H2IO solu
tion is constant (T2* = 2.7 msec) from1M to 60 mM; how
ever we do find a shift of approxima telf-:-6 ppm to-l'.l:igher 
field. The linewidth is sensitive to the nature of the 
counter-ion being -10~ greater for SCN- thari Cl-:--. frhe 
resonance line broadens further when D20 is substir

1 

uted for 
H20 but no _shi.ft is .discernl:!;ble.. . , , . 

" - :Rb·+ ~s -isoeiect-;oni~ with ~+ and .addition~ily is , si~~ 
· ilar?,y ___ compl·ex~d by the+antibio~ic Valinomyciri:. The assoc-

- _ 'i~_tion· con·s~arits. for K and Rb are+8 ~ 10 4 M 1 an:d . _ . 
· '_. ];. 8 :x:_· 10 5 M 1

, resp_e·ctively (3). Rb +is _ thus . see~ r o be a 
., .... :muc~ bet~er choice _of cati~? than Na (K = .. 4." 7 M 1 ) by . 
' · several orders of magnitude. 

· . In the accompanying figure using Me0H solution, the 
87Rb+ (Cl-.) _line is ·sp:Lfted 24 ppm upfield ancl bro~den_e,d 
by approximately 170 Hz with respect to the resonance in . 
aqueous" s"olutio·n. The l;l.dd:ition of Valiriomycin protll Uce:i " 
broadening as shown, but no significant shifts. · · 

. . . .: . . . .\ . . . ,. . ~- : ·' . . . . . . . . ~. 

A complete discussion of' these results and resul"ts in 

·,. ·· . . 



~ 

ot[:ler solvent systems will be reported shortly .• 

' ' 

RJC/PL 

Referenc,e s : 

· Sine ere.ly, . 

.. 
,-4:') / 
~ . 

B.. J. Cti.$hley, 
Associate Profes.sor 

1.. _GoTJinl3, T. :R. , :Stari,uk, Z. ·, Burr,: A. · H. , . and 
We:t.l-s,., E. J. JAGS '. 95 1649 ( 1973) ~ . 

. -.- .. 

2. Robb, I. D. -and Smi·th:, R~, J.c.s. Farad. 
Trans. I. , 70, 287 ( 1974 :}. 

3. Grell, E., FUnck, Th., .:and Eggers, .F. 
MoleculaJ? · 'lYiechanisms of Antibipt;ic Action ,on :E:r>.ot:e(in 
:Siosynthesi:s .and Membranes. E.. ,'Mu'floz ., F .. ·,Ga:r.c'.ia- . 
Fernandez .. and D. Vasquez, eds. •Elsevier: .·Amsterdam 
1972. ,pp.646~685.. . 

Lege_nd to Figure : 

Rb:...5 (lower trace) 44mM RbCl in methano.l. 

· Rb/V-39 ( upper trace) -64mM RbC·l ,25raj'f! Va'l::hi,.omycin 
in methanol. 
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C H'EM I SCHES LABO.RATORI .UM . 

DE'·R UNIVERSIT AT M0NCHEN 
8000 MONCHEN 2, Jari. 15_, 1975 

Karlstr. 23 - Tel.59021 

'Dr. Rudo'lf Knorr 

Professor Bernard L. Shapiro 
D~parfa~ent of. Chemistry 
Texas A&,M University . 
CoJ.le_ge Stati.on, Texas 77843, USA 

_Spin Transmission in.to Rotat.ing .and Rigid Phenyl Groups: 

Angular Dependerice and -Conformational Analysis 

Dear Professor Shapiro: 
1H nmr _·.shi-:fts of nickel comple:x:es of the chelate type 1, obey the Curie 

( 1 /T) law. 1 ' 2 This wi.11 . be c,ome evi.den t :from the tempera t ,ure i:Iideperidence 
o:f isotropic re.du.c:ed 1 ,· 2 !shi•fts, .;~. Figure 1 exhibits this expected .ir).-

. variance of J. :for the meta -and para protons of the anilino groups in 
le a ·s a representative example. However, the positive shifts (caused by 
spin polarization) of the 2- and ·4-hydrogen atoms . in the -phenyl group 
bcnnid to ·cc show an 11 abnormal 11 · temperature dependence which . we ascribe 
to thermally excited rotation about the ccc 1 bond. _ _ · 

J Jo+ J2 •(cos·2 0~ . (I )' · V(e) · · 1._3sin 2
(

88~~
0 ·90°) _:':/ (II) 

We suppose that transmis·sion .o:f _.positive · 1 ' 2 · spin density • :from the ~p 
orbita1 at cc into the phenyl substituent depends on the cos 2 of the . 
interpla:h.ar angle, 0 iri eq I, between the phenyl ri:ng and the chelate 

' plane. 'The thermal expectation value, < cos2 0>, may , be qomputed ih .the 
usual way, 1 , 2 assuming the sin2 .. shaped . po t ential er:iergy .. :f.tuictiqn of eq 
II. The heavy traces . through .J(2-H) and . ..J ( 4-H) in Figure 1 re_prElsent 
theoretical temperature depe:ndences. Taple ;:I is a colJ..e.ct:Lpn ;,of the pa
rameters used in eq II for the.se calculatiqns. The . a:ngu.lar· ,dependent · 
(J2 ) and . independent (~0 ) shift c ·ontribut_ions .:for ~~,Q, agree .. reasonably 
well with . relative coupling . constants ·:from .an . INDO. calculation 3 on the 
;twisted -benzyl radicai. A' very small t _emper.at{ir~ ,• dependence 'of J. (J-H) . 
:in Figure 1 · is also consistent with the · INDO. results, 3 but. the value 
of J.. (J-H) . is much less negative than predicted (a usual failure o:f 
INDO). .· . · · . . . . . 
We have ob.tained independent support :for -our-_parame:ters ·f .rom .,tlle reduced 
shifts d,~noted :for complexes _g and 1. No temperature .· dependence is ob
served for._ J- · o:f the perpendicularly lo.eked phenyl groups in g. ,J. (2-H) 
and .-8- ( 4-H) -hav.e droppecl quite clo.sely to . :!:he _r ,espe ,c .ti v.e ··. J.0 in Table I, 
as expected for cos2 90° = O. On the other han.d, the shifts J(.2_:H) 
and J(4-H) (slightly extrapolated toward o°K) denoted for , the almost 
coplanar phenyl group in J ( cos 2 0 = 1) agree perfectly with -J.0 + J.2 :from 
Table L . Note .that the 2.:-; J.;.,, and 4-H shift pattern disag:t".ees w'ith the 
relative coupking constants of most radicals with rep.ort;ed;t.y._ :twisted 
aryl groups. · .· · • ·. • · · . . 
A rotational barrier o:f , 1.3 kcal/mol in eq II :for 1a-g appears reason-

. able because biphenyl -as a mode.I for ,la is thought "'to-:--:gossess- a very . 
shallow po.tential curve. The equilibrium angle, · 5° . (±5 ) in eq I;r (i.e. 
almost .cop.lanar arrangement at o°K), is. also in acc.ord with seemingiy · 
contradicting ·values for biphenyl , i:f apparent interplanar . angles, <Eh, 
are computed :from the experirilenta.l shifts J.. •. and th_e tabul_ated Jo and J.2 
parameters. These implications for conformational analysis will be dis-
cussed .elsewhere. ~ · . . . . : i. . · . · . 4 · 
Positive spin, density transmi t .ted :fr.om the 2p . or.bi tal at C into a 
methyl group in 1~ and 1f will result in a down:field methyl shift (part-
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C:Ha +/./ 
I . • 

· CH2 -oJ 

...:: ,. 3 

+9.8 

C ,..._ 

d 

.. f 
· . ,-...J, . 

g 
,.., .· 

H3C CH/50· H{ ,::;---- . . c~+SI HJ ~ - cH;s, 
N . ~ . . . . I . . . . -I Uil .. ~ I CH3 +-52 

/ ' , . " . /N~ . _ __,,N, . ·. _:,,N,· ,.,.,N....._ .• .YN< . . .,N· . 
c6H5 Ni:' C,,H5 C6Hs !II< · c,H5 C.Hs N, · C_H, · r r N:' "-; I t .. "1' l' c,Hs 

!r v~y Jc~:j)()~i6!h!!0~l~:~!~:w!;:~ !!:si;iHt~:~~:~sa~~c~•:~::
0 

e:p~;~~~ 
mental tempera t1:1-re dependences 1:1ere .s _imula ~ed as be_:fore lw::i_th . the para..: 
meters of ,!2-,9 in. Ta~l~ •~• It will _now be in~resting t~ : see. that me
thyl shifts . also indi_cate a weak le'akage· o:f II spin density into the ·· · 

· t1:1i~t~d phe~yi substituent. ~he ~~sl.tive 3-CH3 shi:t o:f !1£ ·has_strongly 
d:i.minis_hed in _g~ Small _ negative · 4-CHJ and 4-CH2 shi:fts _lj'ernain ·in }! and 
.,3, respecti ve3:y; · compare these wi:th_ J2 (CH3) of ~ 8!1-d 11: in: Table _I. 
Complt:ite · orthogonality ·is only . achieved in z whez:e the ~-CH.3 shi:ft . be-

. comes positive · and agrees with . J-0 ( CH3) :for • !Jt_ in "Table I, · _a~ · e~pected 
:from eq :r if cos2 0 ~ · 0. We shall discus~ · later whethe::iJ. J-0 is a measure 
o:f spiri transmission in t _he :e---sy~~~m:. : Crur w.e i11terpret -) 12 EtS the con.::. 



Table I~ Parameters· of· angu~a,r dependent , (J,2 ) and ind~pencie:Ut · (J.
0

) 

shift •Contributions . for l~:-g f:r:-om -50°· to · +140°. 

·-·-~~In- l ··· s:·(2-H) .. J.2-(2-H;· = . Jo--(·~~~·; -~···-~·(·;~-;)- --·--·;~··(~HJ. ) : J~:~(CHJ) :,: 
i pound i ( ± l ppm) ( ± J ppiu) ( :t 0 • 5 ppm) ( ± 2 ppm) (:t 0 • 5 ppm) (± 1 ppm) I 

_ ..... -- -·· .. .... .. .... ·--· -. ... .. ...... ........... .. ........... ... .... ...... _ ..... ..... - ....... ··. . ·. I . . ·- ...... - ..... ... -· --·--· · - -· I 

4.65 
5. O . 

1d ~ 

T8.0 

18.0 

. 18. 0 
· .. ·17.5 

1•,95 

2.35 

2.65 

2.55 

17.0 

17 .o , · 
17.0 

17.0 

19 •. 5 0 • 5 _: 1 4 • O 

19.5 0.15 -14.o 

' • I 

1 . 
i· 
! 
I 

. 5 .• 25 

5 .55 . 

3.5 

J.8 

4.25 ·19. 0 2. 8 · 16. 0 . 1 ·. 1 +6. 5 ; 
........ .. . ..... - · ····--···--- ·------·---·---···- ·----·- - -·-·-··-··--··--··- - ·-·--•--------· . ···-.. ·--.··-··- ·-···~--· . . ·- . J 

tribution ~f rr-delocali~atiori? 
Please credit this letter to the account of Prof. Gerhard Binsch with 

· whom we have arranged for informing and contribu'tiy~ .. partnership in 
iheae · N~wsletters. Siricer~ly yours, ' · · 

Ru t('}e/ /~"'iv r 
Rudolf . Kn.orr .Heinz Polzer Alfons WeiB 

References: 
~ 

R,Knorr, H.Polzer, E.Bis,chler, J.Amer.Chem.So•c., in the press. 

!.3:

l·.l·. R. Knorr, H. Polzer, TAMU-NMR-Newsletters no. 191-31. 

J.A.Pople, D.L.Beveridge, J.Chem.Phys., E.2, 4725 (1968). . . 
K.Schreiner, A. ·Berndt:,· Angew.Chem.Int.Ed.Engl., u,., 144 (1974); 
L.Lunazzi, A.Mangini, G.Placucci, C.Virice,nzi, ;f.Chem .. Soc.· ,. Perkin 

. (5) 
Trans. 1·, 2418 {l972), and references cited therein. 
R.Knorr-:' A.WeiB, H .• Polzer, E.Bischler, J.Ame,r.Chem.,Soc., in the 
press. 

22 

pH 

J,,I 

18 I 
2 H 

I I ., 

.. 114_~...,1 ~I----+-.--~~..!:!:!. 

- /G;Hs 
' 

.. 
4-H I I I I I 

.., 
E 
g; 

."-' 0-C. 'Ni/2 . 
4 / 

N 
3 ·2 'c H 

. 6 5 

-2~[-· -+--+----r----+-----i----+---1~--1-4-+-"--.31-----H · 

-4 . 

::[➔,--+.:.._-,--l-~-+---,--4-~--i--+l-"t""'"-+---'m~H-
-50 0 +50 +100 

Temp. ["CJ -----
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-GORLAEUS LA.B-ORATORIA DER RIJKsu-_NIVERSITEIT TE ~EtD·EN 

. ' ' . ,l. ,. ' 
SUB-FACUL TEIT - SCHEIKUNDE ' 'l; _:· .. ' 

Wassenaar~~weg 76 .. · 

Postbus 75 

Telefoon C017i0) 48333 

· toestel : 3920/3919 

Afdeling: Org.Chem./D_r. J. Lugteriburg 

. Onderwerp : 

Dear Professor Shapiro, 

' •.', ,:. :: 

. . LEIDEN, January 22, 1975. 

Prof ·.or. B.L. -Shapiro, 

Texas A & M u~lli~er.sity, .--- . 

College of Science, . • ·. .. . 

COLLEGE STATION, TEXAS 77843. 

U.S.A. 

Cis- and trans vinyl-carbethoxy cyclopropanes~ 

. ' 0 ' 
The reaction of butadi~ne· with N=N=~...:□ET at 11 o0 c/8 atm. gives two 

primairY products which were separated by preparat~ve G.L.C. have s J ructures~ (I) 
. . 

and (II). We were interested in these molecules for natural product syntheses. 

. . .· .. :· 

To check _the configurations . of the two isomers the 'H-NMR-spectra were recorded. 

Both isomers gave very c;·ompliciate·d spectra, which were sfrriplified bJ adding Eu ( FOO) 3 
in small portions. Frdm these "LIS-Reagent-Added" -spectra t~e coup ~i~g 6onstants were . - - . I . . 
extracted and based on the later the configuration of _tha_ two · isdme s ·was established: 

The found coUp.iing consia.hts were: ·· 

12 

13 

14 

23 

24 

25 

~4 

56 

I ., ..... -. 
~- . •/• ' • . 

6.3 Hz 

4.2 

8.4 

8.5 

4, 1:·" 

8.4 

-5.3 

17.0 

1 n ~ 

,, . . -r.r,-, .. 1-- · ,. 
,.,_ 

8.6 

·. 8.0 

5.9 

8.3 

7.1 " 

9,1 

-4.8 

16.9 

··1 n ? 



VERVOLGBLAD: B. L. Sh~piro/22/1/' 75 · .. . , 

. ' , . 

19-7-36 

The chemical shifts in c□c13 · (without ELJ (FD□li were approx:i.mated _ 

to be.: 

_______ .;_-+----=I 

01 

02 

o3. 
64 

os 
cS6 

67 

1.0 ppm 

2 .o . 
1~3 

1. 6 

5.4 

5.1 

4.9 
,.~- . 

II 
j . . . 
I 1 ,8 

I 
I 

1. 8 
l 

I 1.2 
l 

I 1 . 2 
. I . I 
l 5.7 

' 11,; ·. . 5.2 

s.o 

* E. Vogel, R; Erb, G. Lenz, A.A ; Bothne~ by Li~big A~n. Chem • . · 

· 68~. pp. 1, 18.65. 

J • Lugt'enburg 

I trans ~vir,iyl carbethox·y-cyclopropane 

II cis-vinyl carbethoxy-cyclopropane 
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Carr Laboratory, Department of Chemistry· 

MOUNT HOLYOKE COLLEGE 

South Hadley, Massachusetts 01075 · 

. Telephone ,413 538-22~4 ' · · 

Professor Bernard L. Shapiro 
Departmert t o·f ·· Chemistry 
Texas A & M University 
·college of Science 
College Station, TX 77843 

Dear Barry; 

\\\ 
27 January 19.75 

ADDITIViTY OF CARBON-13 SPIN-LATTICE RELAXATION TIMES 

We have measured the T1.' s of all 108 carbon atoms in tllT 18 
isomeric six carbon aliphatic monohydric alcohols; The relaxation 
times of the 95 magnetically non-equivalent carbon atoms in these 

. . . . . I . 

alcohols were subjected to multiple linear regression analysis, arid . . I 
were found to follow an additivity re_lationship similar to that which 
allows the calculation of 13c chemical shifts where T1 (k) . is th_e spin-

. T1 (k)=!+Ei~nki+f+Q_ 

lattice relaxation time.of the 1th carbon,! :i:s ·a :constant,~~ is the 
number of carbon atoms 1.n the ith position relative: to -· the. kil carbon 

- . - 1 . 
atom, A. is the additive spin-lattice relaxation parameter assigned to · 
the it"i?-carbon atom, C is the additive spin-lattice relaxati6n parameter 

- - I • 

describing the relationship of the 1th carbon to the hydroxyf group (a, 
8, etc.) .and D _is the termwhich describes the relationship 0f the kth 
atom to its most highly branched neighbor, e.g. 3°(2°) means j that each 
secondary carbon adjacent to a tertiary carbon will add 1.77+0.35 sec to 
the T1 of the tertiary carbon (see Table). Using the parameters of . the 

. . I . 
Table the T1 of a given carbon within these 18 alcohols may be estimated 
with a surprising degree of success~ 

For examp.:J..e for 2,, 3-:-dimethyl-2-'butanol: 

= (5.21)+3(-0.71)+(-3.05)+(16.29) = 16.3 sec calc. 
• • • • I • 

- U.o+l.5 sec found 
. -_ . . .• . I . 

We are presently 'refining the analysis and investigati~g the generality 
of _this addit:l.vity relationship in other systems. 

~ /! fi. C, . 1 - 1 _.. 

Curt P. Beeman 
Postdoctoral Fellow ' 

Sincerely yours, 

Kenneth L. Williamson 
Professor · of Chemistry 



Regression Analysis of Spin-Lattice Relaxation 
· 'fime·s ·in Six-Carbon Alcohols 

Number of obs·erva·tions: 95 

}fumbe'r of independent varia:bles: 14 

Multiple correlation · coeff ictent R sq·uared:· 0. 968 -

Standard deviation in predicted T1: + 0.59. sec. · 

Constant term B: 5. 21 + O. 43 sec. 

'8.riable and coefficients Aa 
Observations aff~cted 

by variable, no. 
Stud'erit 
't ·ratio 

a -0.71 + 0.24 

y o·.,26 + 0; .• .1.1 

a 

to. 
hyd(toxy1 y 

0 

--10(30) 

lo (4 o·) 

30(20) 
o:. 0 -3,, Ct) 
·o· .o 

3,- (A ) 

4o{Zo}b 

40'(20) C 

40:(30) 

-3~.08. + 0:.3:0, 

-1. 94, + 0i..,3i:ll . , 

-1..28 +. 0·. Z:9· 

-0 •. 97 + 0 ... 29; 

-a:. 7:6 -f o,..n: 
- I ~ 08, +, 0-.:.32'. · · i 

I. 77 + o·,.35 

1 .. 8:3 +· 0 .•. Jlf 

3 :.08 + o.s-o · 
-15;. 3'3 + 0.66( 

14 •. 19: + o,.64• 

16.29. + 0i. -.64' 

a · . 
In. seconds, 

C' 

18 

.ts, 
26: 

·l:7' 

1!8·, 

6'-

8' 

' 9°: 
z;-

2'. 

' 2~ 

Z:' 

bQ b d'• h 1· _ ua ternary car on· a Jacent to one: met y, :ene'- gr·oup: 

-3 .0 

2.J' 

"-T0,.-2 

"""6 ·.-3' 
.,;;,l{ A . 

..:.3).,3: 

,;;.·'.f.-3'. ' 

. --J\.li' 
5\ ,()! 

5~..-31 

6.--1'-. 

i3\ 4'. 

2.j \ (j: 

25°.3 

cQuater.n'ar,:y: car.bom :adj 1:rcent'.. t'o: tw6- , me'thyt 'erfe' g;:f c:Hipis0· ,Cs·e·e,· R'ef'.: 3)\ , 
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Prot'Dr. ·G. Hagele 

lnstitut_fiir Anorganisc~e-Chemi~ 
· der Universitiit Diisseldorf . ·. : . 

4 .Dusseldorf,.den · 2 7 - O l - 7 5 
.Moorenstraie 5 · . · I . · 

. ' . 
Dire}{.tor: Prof.Dr. W. Kucheff . 

,1_-, 

· Telefon-(0211) 311-2286/2287 

' ' • I • • 

_. . ., ;\ '• • • ' ' 

Dear Prof. Shapiro 

·, 

I do apologize for being late with our contribution! 

. We continue to look at lo~g-range coupling . constants .JFH :and 

J FF in fluorinatet aromatics. We think, we found · a nice exampi~ 
-· · · · · · · · . · 5 - · ., l -· •·· •· 

to demonstrate the interannular coupling . J FF in a biphenylic · 

compouild . [C
6

F 
2 

(SCH
3

).
3

]
2 

(fig. 1-3) 
. . 

Corresponding NMR data are: :·, ·· 

i> (X ) = 2.593 ppm 3
MX = .1. 91 Hz H 3 . 

bH (Y3) = 2 .. 511 ppm JAY = 1. 99 Hz 

b . (Z3) = 2; 360 ppm 3
Az = 0. 85 Hz 

H 

. bF · (A) = 60. 327 ppm 3AA' = 0. 00 Hz· 

b (M) 
. 5 

- · 55. 376 ppm JMM' = 2. 53 Hz = 3
EF . F 

3
AM = 15. 37 .Hz 

~f . "S" . . (.,•~b 
JA'M = 0.23 Hz 

1 · 19 19 n l . -· · · · · 
H-, . F- and Fl H.J ~NM~_ $pectra we.r;.~ ,obtained at .10.0 . MHz 

·and 94 MHz. 

We wish to thank Dr. R. K. Harris for making a~ailable T s .· . 

equipment at . Norwich during a pleasqnt summer researcfu period. 

\ --... . 



·we wish fo, inquire TAMUNN- readers about some computirig 

problents wi:th LAOCOON III.! 

It wa,s· i.fot possible to obtain converging solutions. Jby iterative 

calcufati:ons ori the 100: MHz p,roton NMR- spec.tra or 

P - 0 - CH
2 

- CH
3 

compounds. Appropriate speetra are. close 

to first order. We are grateful for hints to overc<:>me the 

mathematical problem inside the optimization process. 
· 200 

. y 
I 3 

10 Hz 

JAt 
___.,. . IE-

Yours sirtcerely, 

(G. Hagele) 

(J. ·Richter) . 

10 Hz 

197-4·0 
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UNIVERSITY . OF BRISTOL 

Telephone Bdstol 2416{(Ext. 

' . -:·• 

SCHOOIL OF :CHE_MISTRY 

CANTOCK'S CLOSE · 

BRISTOL 

8-.SB _I TS . . 

Professor Bernard L. Shapir·o, 
Department of Chemistry, 
Texas A and M University, 
College Station, 
Texas 77843, . 
U.S.A. 

Dear Profe~sor Shapiro, 

27th. January; ' 1975. 

125 ' 
Measurement of Te and some other less commonly 
studied nuclei: 13c spectra with 19F noise decoupling. 

·. As part of our studies on platinum co~plexes, we have prepared s·ome 
dimethyl tellurid~,' derivatives wtth the object of ··obtainf.!g s£me valhes for · 
J(PtTe) (l95pt, :33%, l 25Te, 7%). _ This proved ·possibte by H { 25Te} \ IND~~ on 
strong solutions of [PtX3TeMe2l 5 

X = Cl or Br. but '.not for [ (PtX3) 2TfMe · .. , 
because we could not find the 2 Te satellites in the proton srectrum. Th~ 
latter disappointment led us to notiie that the frequency for 25T~ ~s cfose 

. (31. 6MHz at 2. 35 Tesla) to that of ~( 32. lMHz) . Accordingly, we usFd our 
JEOL PFT-100 / 11B system to obtain 1 5Te resonances -with moderate success yet 
very little readjustment. The 125Te frequency was provided by a ' · · Schomandl NDlOOM 
freq~e~cy synt~isizer via. the usu~l . JEOL wide-band amplifier, and ' the l pul~e '. r ' 
amplifier readjusted to give a 90 . pulse of 15 f.': sec. , The only othe.r adjustment 
was of the 'Anal. Tuning' · of the receiver pr·eamplifier. A very stronk soluti6n 
of tellurium tetrachlori~e in HCl/D20 i.e. H2~~~16· was ";lse.~ to set up ,\~e I . 
si:,ectrometer. For solution~ of 200. mg o: (Bu. 4N) 2 [TeC16J in an 8'._mml· :ube, s9me 
10,000 pulses were used but for the platinum complexes stronger solutions and 
more pulses were required to find the satellites. For the halo-aniohs, the line 
width at half height was ca. 20Hz and the 125Te seemed to relax quit~ ·rapidly. 

J(PtTe) •is much larger (5923Hz) . in [(PtC1 3)2TeMei] 2- where both lol e 
pairs are coordinated than in [PtCl3TeMe2] ~ (1553 Hz) where one lone., pair reriiains 
free. ·· · I 

Th. .· . , b h f. t d. 125T b · d ' ' es~ measurements,, seem .·to e t e irs irect e ~- servations an 
henc..e provide. the fir .st values for- ... the chemical s~ift in [Te~6] .; tol :omplemknt 

· the 
1

H {1i5Te} do~ble. r:,snnanc.e value~ .. for a .~ange of organic· ,tellu ium :: , j . 
compounds. Telluriµm shifts,. seem relatively . . . . . r;· ·.·, t 

oTe + . . . . Te. 

1464 ' Me 2'i'eC12 7[91 

' 1329 _ Me 2TeBr _ 6?9
1 

1342 · I_PtCl3TeMe~J · 2r5 

. [ (PtCl3) 2TeMe2] 
2

- 383 

+ Relative to Me2T~ = 31,549,802 ·Hz when TMS is lOOMHz 1 . l 
. insensitive to charige · of hal;i:de in contrast to metal nuclei ·such as 

195
Pt •. 

(e.g.[Mc1
6

] 2~vs.T_MBr
6
]2- : ref. 2) bu;t show a rather notable response to oxidation 

state and/or coordination number. 
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- _ 125 · · - · · · 1 
The p'rinci,ple used to measure Te speC:tra: can be aJ)ptied to-. t\evera 

-h · 1 ' d . 'h 1 ... -b - d 2 7Al ( . th 13c t · ) . d 7L · -ot er n·uc;1 ,e -1_ -"an w·e -ave a :so ·o s·erve using e sys_ em an _ -1. 
(u~ing the :31'p :~ystem) .. . . 'r-n •t :hese _ c:cfses, observation is mu_ch ea_sier as the 

- - -- .. f"'. h 1· . "f ' ' · h .- h th f liST c27Al lOOa' 7-L. -- 9; 2· 6a') · _conc·ent·-ratroil"S •cf t e ·nuc, ·e1. are ar 1.g er an · or e , ,. ; 1., •. ,. 
The ·cost of 1t 1h·es•e adi3.ption:s is, ·of course, -zero though sighal: noise is not. 
optimized.. Improvements could be made by retuning the receiv~·r co·il arid thei:i 
tbe ·on.ly 1-os·s •of sensiUv:i.ty woul·d be :fn 'the main r 'ec'i;!:i.ver ·anipi'i 'fi'e:r whi~'h is 
not retuna"ble. . 

We have recently been observing 
13

c with i 9
F noise decoupling, _ ;o): t hich 

the JEOL system is excellently suited ; The spin decoupler will provide JfbUnd SO 
watts of 94. lMHz R,- F .• power arid . retuning . of th_e decoupier c9ils is achieved in a 
minute or so. This power is s11fficiei:i.t fot adequate 'decoupling ,<;,yer a 1Jand"7idth 
of SkHz giving linewidt:hs of ,<2Hz; better decoupling being pOssibie bn sinaller 
noise bandwidths. The SkHz bancl:width is sufficient to cover the aromatic fluorine .. 
region and we have used the technique to obtain spectra _ of a ~umber _ of. c 61!'

5 
-

compounds, particularly phosphorus derivatives. _ The table below gives a few 

results. 
13 

_F ~ -- -- ~--~_i---~· _ K 
C n.m . r.-· cfata for· ~ 

clsH 

c
6

F
5

Br 

(C6F5) l 
(C

6
F 

5
}

3
PO 

· o 
C 1 

100·.4 

94. 7 

.ro4.9 

107 .2 

Shifts in ppm 

. F - - F -

0c . JXG 
_ 4 · 1 

146.5 137 .7 142.0 - 170".-4 

145:.J 13·s .1 r41.o 

148·.0 r3·s ;.,o· 143 .-5 35.l 

1:47.7 138.2 14'5.7 1-14\ s · 

from· T .M.S. Coupling constants in Hi. 

J . 
XC · 

2 

7.3 

12 .-2 

I.6 

9·_3 

0 

rt;·f 

. The most interestin:g feature - is- the' difference in th'e'· JCP values' f9r 
ortho- and meta - - carhons· in the three and five vaferit phospHorus species;,. 
This . behaviour is connnon to all- the phosphorus compounds' wit' h~ve' ni.eas.;ir·ecL · 

Yotirs ilnceiely, 

' ' 

"Tu0·k.~i 

_ R'i J -. -Goodfellow" :t-i~ MU;rray 

1. H;C-;E; McFarlane 0 and W; McFatlan:e J .. C .. S.Dal.ton; 1973, 2416; 
2. A-.v . . Zelewsky, Helv.Chim .Acti,q 1968, 803 
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ANORGANISCH-CHEMISCHES ·LA.BORATORIUM 
· DER 

,, 
' ' 

8 MUN CHEN 'i:' .de~ .. 9• 1; • . 1975 . 
· ·~ -Ar~i~st~~fie ·2.-.···p~&tf~-dl:-N~~ -~O 24·2~ ~-·'" 

TECHNISCHEN UNIVERS.ITJ\.T MUN CHEN .. 

::· :, ··. 

Herrn · 

Prof~ B~L. Shapiro 
Department of Chemi~try 
Texas A & M University 
College Station, Texas 77 843 
U.S.A. 

' ' Ru1:'Nr. (089) 2105/33bi331 /332 (Prnf .. Fi;ch~~) ' 
. .. : . .' · : 33J (J' roL J:ritz) . . . 

· . 3<i8 (Prof. Sdmiic:ibaurJ 
• -;::, ,:: ,_ "" •,•• .:...;•: '. •· l •: 

Paramagnetic' orgai1om~tallics inyeStigated by '. 13.c 'PFT . NMR: 
selective prot'on . ·decoupling qf phenyl resonanc.es ~ 

Lieber :Professor Shapiro! 

Chrom(III)acetylacetonat ist zum Handwerkszeug der 13c-Spek
troskopiker geworden. Diesen Vorzugverdankt es der Tatsache, 
daE die erwlinschte ·verringerung von ·T nicht durch -stark ver
breiterte Signale und · verfalschte VerJchiebungen erkauft wer
den muB. Mit zunehmender Konzentratiori der paramagnetischen 
Zentren bzw. · mit deren abnehrrienden Abstand vom beobachteten 
C-Atom verschlecht·ern sich die BeobachtungsmoglichkeitEm 
drastisch. , Ein Grenz fall ist erreicht, wenri das parariragneti
T3he Zentrum direkt eingebaut wird . in das .Moleklil, d~ssen 

C-Fesonanzen beob'fjhtet werden sbllen. DaE auch dann noch · 
informationsrei§he ' C-Spektren aufgenommen werden konnen, 
daflir itt Bis(h -1.3-diphenylcyclopentadienyl)kobalt ein 
Beispiel. · , · · · 

Wahrend die F'Unfring-C-Atome extr1nn schwer zu ermittel,ijsind, 
wird ftir die 1Phenylsignale sogar J(CH) aufgelost. Im C
wie auch im H-Spektrum wird zugleich ein · erheblicher para
magnetisc.her Bei trag zur S:i,.gnal verschiebµijg · sichtbar. Das 

,, paramagnetische Metallzentrum wirk;t :; ah, "eingebautrs V~rschie
bungsreagenz" und trennt z.B. d-, m- und p-Phenyl- H-Signale 
(Abb. A). Dieses Verhalt3n ·e:moglicht eine se~ek~ive Pro~onen
entkopplung der Phenyl- C-Signale, welche be1 d1amagnet1schen 
Phenylverbindungeri bi~her nicht rri8~lich ~st. 

Im 1 H-Spektrul)'l in '. Abb. A St~d ,die je1veiligen .Entkop?lungsfre
quenzen der nachfolgenden C-Spektren · (Ablji. : B-D)· vermerkt • . · 
:tv:an erkennt, daE prazises Treffen (D) der H-Resonanz nicht 
notwendig ist. Vielmehr kann das off-resonance-Experiment 
selektiv g~flihrt werden (B und C). 



... ,. 

' ...... 

L 

L . 

L 

® 

L 

c-ttfic-4' .· C-1'' 

L , 

Mehr Uber 13c-~ultiplettspektren pa~amagnetis~hir Komplei~ 
erscheint demnachst im J. Organometal. Chem. · 

197..;44 

Ich bitte, den Eeitrag zugunsten von Prof. H.P. Friti zu ver
merken, und bleibi 

mit b;s en
0

GrtiBen i~< ... •({c~ · 
· · F •• Kohler · 
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Fisher Deuterated 
1

Soivents ~-ave such outstanding isotopic · 
and chemical purity, it's against their nature to make NMR 
spectrum contributions. 

-The stingiest Fisher Deuterated Solvents have an 
unsurpassed 100.0 atom% deuterium - ideal for critical 
NMR work. Not one atom of hydrogen is present to alter your 
spectrum. Seven commonly-used solvents are Fisher 
one-hundred-percenters: Acetone..:d6, Benzene-d6, 
Chloroform-ct, Deuterium Chloride (20% solution in D2O), · 
Deuterium Oxide; Methyl Sulfoxide-d6, and Pyridine-ds. · 
Their exceptional purity eliminates masking even in the most 
sensitive Fourier Transform systems. 

An additional 93 Fisher Deuterated Solvents are just a few 
atoms away from being the stingiest. Deuterfom levels range 
from 99. 9 to 98 atom % . Use them when the very highest 
level of sensitivity is unnecessary:_ Or, when economy is 
necessary. · · 

Stringent ·Quality Control 
. ' 

All Fisher Deute~ated Solvents pass a battery of stringent 
QC tests including infrared spectroscopy and NMRanalyses, 
or else. Or else they never see a Fisher labeL 

Fisher Deuterated Solvents, the_ stingy ones, are available 
at your local Fisher branch. Delivery, within days. 

Fisher Scientific .Company 

l '------ , 

-~ 
!' ___ ::<' 

\ . 



January 28,1975 

Dr. l3c1-rry Shapiro 
Department of Chemistry 
Texas A&M University · 
College Station; ~exas 

George A. Gray · 
senior Applications Chemist 
vanan I insm.rrnent division 
25 route 22/springfi~ld/new jersey 07081 _ 
tel. (201) 379-7610· 

J(CP) in a Three-membered Phosphorus Heterocycle; 
J(NP) in (. Me2N ) 3PX, X= · : ~s, and 0 

Dear Barry, 

We'v~ been extending our series .of saturated phosphorus 
heterocycles in both directions and now have results forthe 
smallest case(courtesy of the synthetic efforts of . Dorothy _ 
Denney and Ms. Terry Wanus, Rutgers): 

n 
J 

CP 
--

;_39_7_ +20.3 (+)7.0 

[)P(-)38.7 ( O ) 0 

As you might recall(TAMNMRN,187-26) we had examined 6,5,and 
4-membered rings. A few numbers there were incorrectly reported 
and should be revised for the · 6- and 5-membered rings: 

2.5 -4.7 

0 +2.4 

-14. 8 

0 

+14.5 

(+)4.7 

0-14.0 

0 

(-)25.0 

+15.6 

3.~ / 

+0.6~ 

0 

(-)35.4 

+15.6 

+4.7 

The very large, and negative, ring coupling in the three
membered ring is unusual, especially in view of the very small 
coupling for the 4-membered case. We've since done experiments 
on a 2,2,3,3,4-pentamethyl 4-membered ring case. We've found 
a positive coupling again · (+4.4) for the C;._4 methine. The phenyl 
one-bond couplings seem to proceed uneventftilly throughout the series. 

Our coupling interests are now including PN coupling~ in · 
natural-abundance Nl5 spectra. So -far we've determined J (PN) = 
+5·9.1 for X= :, 6.0 for X= S, and -26.9 for X= Q • . The sign 
change forP(III) + P(V) is reminiscent of - the PC situation. 

· See you at Asilomar, ~ _ _ · 
~ George A. Gray 
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MAX-PLANCK-INSTITUT FOR . KOH LEN FORSCH.UNO · . MOLHEIM ~.o . . RUHR 
Ph. 

8 
o t L·: ·ab· ·or· · t·, r-

1
~ •. ,4330 _M0LHEIM A. o. RUHR. 1. PosTFA.cff 6113 2s : _ y • p '!' . a .o .• -en-

Professor Bernard L •. Shapiro 
Department of Chemistry 
Texas A & M University 
Colle6e Station, Texas 77a~3 
u s A . 

. -- D.ear Professor Shapiro_, 

Title: :tsor.ierd.c an~1 Ster.ic i'Rteraction 
Effects o'n · B~ · and . C-Chemical 
Shifts. of Sooe Et2BO-Compounds. 

. ·:·. ' 

In order to maintain our subscription ··to T.AMU }IMR ?Tewsletters, 

we thought it appropriate to writecibout . some of our recent 13c 
. . . . . - . ' . . . . . . ~ •, .' .• . .-. ' ·-

meas ur em'en ts on ooro_n ·est'ers • . Thes_e .are best illustrated by a 

coup1'3 of examples~ 
11 · · . 

(i)We routinely examine B spectra to detemine ri~ size in cyclic 

.boron _est~s. Recently, we examined a compound. . thought to be I, but 

in whic'h the ring boron had a shift. of i~-~ _ppn! _ (relative to ext. 

Et2o _.BF 3}, which is Jn the _range we find .characteristic· for ethyl

borolans. (ethylborolans, 34-35 ppm; ethyiborir.a~s, · 30-31 . ppm) 

/0 
EtB 

. \ 
(I) . O· 
13c. cleared the matter up quite _nicely,- since in the lower field 

r.ange there were three signals., at 7~.3, 67.6 ana. 67.1 ppm (relative 

to int. ·TI:1s), ,confirming that the structure was· II. The interesting 
\ : : . · , . . 

feature of this spectrum was that the resonances of -the carbon atoms -
. . 

directly bonded to boron were broadened greatly due to · scalar re ... 

laxation. The methylene carbon resonance of o2BEt was found at 

. approximately 3. 8 ppm, and t .hat of OBEt2was- at 12 .1 pp~ (half-width 

~~ 60Hzl. The :methyl c~bons gav~ sharp sign~ls i~t a.,o and 7 .8 ppm 

respectiveiy. . . . . . 

The broadening of the· .13c signals in a ·number · of similar compounds 

showed the · exp~ted variation ti1ith _ :the linewidths :of the 11B signals 
. . · · · .· · 13 · · · ... _ ., · · · · · · · . . · · · · 

- as these become bp.oader 1 the - . c. r~nance&· b_ecome a ·$harper 

. singlet, ·and when the bo~n lin~s are( rel~tively shar~,' ~3c - 11B . 
coupling ~an be disc~rn~d:. , . ; . . . . . ·.. -

Cii)In :th,f f~ll'o~_irig e~pl.e; · with. an· OBEt 2 gro'1P -dire.ct,ly bon:ied 

to a double 'bond, z_ and '! isomers are possibl..e· c::r:tr aniL·:rv) 

-4330 M0LHEIM A. D. RUHR . . KAISER·WILHELM·PLATZ I · TE~EFON <0:?I 33, 30 61 / D1,;.!CHWAHL 30 6 ... TELEX OS/5~7 41 

-=-~ ..... , 
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(III) z - . 

The 13c nmr . spec~ of a pure iaomi!:t' and of a mixture o·f both 

isome.X'ls were recorded. One~ again; the . methylene carbons of the 
. ·-OBEt2 give _a very broad peak. Separate signals for the two isomers 

a.re seen tor carbons .1-s .• As expected •. the . resonance of. c1 in ~ lies 
well Upfield .of. the corresponding _ signal> in !_; the chemical shift . . 

difference between , these sign~ls is ·S .o p~, · ~ompared wi'th S • 1 ppm 
. . for · the corresponding car.bc>ns .in the cis ~nd trans 2..;.hexenes. (i) 

. : . . . ·. . .'. . : .·. . . ~- ---:---::-.· :. · . . . . . ,, ·- . . . 

c4 in the .f ,isomer has _practically -~~E! same ·sr1ift (29 .• 5 ppm) as in 

eds 2~hexene (_29~ _6 ,PP!'.1>~ :while . i11 ·t .1:te ! isomer, C4 is shift~d by 

7.5 ppm to :hi~her, .field .relative to the ._olefin. The _resonances of 

the 'olefinic· carbons of the mofe :crowded !_lsomer ·are found . upfield 

of the corresponding signqls _f~r the fisomer. 

13~ 
j Ta.ble · .., Chemical Shifts in ppm, rel. to int. TMS. 

z -
148 • . 1 

109.8 

· E -
-17.1 

149.O 

111.0 

__ ·c~ · 20.0 29.-s 
(1)D. Dor~n; M. Jaut-elatt · J .n. 

--. CS 

C 
6 

z 

.23, 2 

14.0 

CH 3 of Et 2BO 7.9 

CH2 of Et 2BQ ca. 12 

Roberts; J a Org. Chem. ,~, 

E 

23.8 

14.0 

2757 (1971) 

Yours -Sincerely 

Qi/~ J. ;'-¾£t. 
Dr. Richard J. Mynott _ 

,¼t1')f -{iJL ._ ---
·._ Professor Ernst ~rrH:;frnann 
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Executive Co mm illce . 

ENC Inc, ENC In C. Sixteenth_ Experimental Nuclear-Magnil tic Rei:,onance Spectroscopy Con£crcnce 

• Asilomar, California, April 20-24, 1975 _ I-, ?ri~~:~~:hCtao~;a~:ry K 3 I · ' ., 1._ 
. . i 

. .- _Sa:' JO~e; CA 9S11 4 ......_ __ / 

G. C. I.EVY, Chairman e lccl and Tn ~os urcr 
· Oeparlme nt of Chemistry 

5 February 1975 

Florida S lalc University 
Tallahassee, FI. JZ306 

K. I . ." WILLIA MSON. Sccrc lory 
Ocparlmc nl or Chcmislry -
Mount Holyoke College 
Soulh Hadley, MA 01075 

' R. E. 
0

i.UNDI N, l.oca/ orron11e~enls chairman 
.. Weslern Regional Research I.ab 

The· tentative program .of the 16th ENC is given: below. 
Anyone not already on 'the .mailing list or who wishes to make 
further inquiries should address his requests to -the Secre
tary, Dr. K. L. Williamson (address given above). Information 
concerning accommodation and other local arrange~ents' matters 
may be obtained directly from . the Local Arrangetherits chafrni~ri, · 
Dr. R. E, Lundin {address given above). ·'· '· . ,. ·· . . ' ·. -· . . 

_ Poster .Session:. - In -addition to · th~ presentations. listed, below, 
papers may be submitted for inclusion in a Poster Session to b.e 
held on an informal basi~ Monday afternoon, April 21, . tirider "the . 
Co-Chairper,spnship of Drs. L. J. Durham* and C. , (;. Moreland.*.* · 
Anyone wishing to have a paper includ~d_ .in . this sessio_n __ ,shoul_d 
submit ,;g_ substantial abstract, along with any other material to 
be posted, directly to either of the Chairpersons. Anyone wish.
ing to do so may ccintact either of the Chairpersons by telephone 
in advance of submitting an abstra.Gt, tci discuss any questicin~ . 
of suitability of topic, results, etc. For papers accepted for -
this session, abstracts and other material .must be received by 

· one of ' the Chairpersons no later than '' Aptil 7, · iii order to· -~llow 
sufficient time fpr the preparation of ·cqpies for distribution 
at the Conference. 

* ** Dr. Lois J. Durham Dr. Charles G. Moreland 
Department of Chemistry 

·soo Buchanan SI. 
A!~a "!· CA 9471 0 

F. A·. L. ANET 

E. Q. BECKER 
W. S. BREY 
T. C. FARRAR 

R. KAIZER 

9: C._ MO~ELAND 
B. L._ S!IAPIRq 
R. R. VOLQ' · 

Department of Chemistry 
Stanford University 
Stanford, CA 94305 

(415)497-1610 

North Carolina State University 
Ral~igh, NC 27607 . 
(919)737-2998 

_. ____ ·----. --------------. _. _______________________ ._ . ________ . - ·-

_ TENTATIVE PROGRAM 16TH ENC 

CHAIRMAN: J. _D. SWALEN 

.. LOCAL ARRANGEMENTS CHAIRMAN: R. E. LUNDIN 

Monday, April ' 21 (Morning) t 

"New Digital Techniq~es", Chidrman: T. C. Farrar 

J. Cooper _ 

G. Samuelson 

D. Ziessow 

."Use & Misuse of Computers in FT/NMR" 

"Application of Digital Phase Lock 
Techniques in FT/NMR Spectroscopy" 

"NMR. Spectroscopy: Saturation Behavior 
- and Applications" 

: 
-\. 
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"New Experimental Techniques", Chairman: L. F. Johnson 

M. P. Klein 

D. M. Wilson 

L. F. Johnson 

D. D. Traficante 

W~ s. Hinshaw 

"Fourier Internuclear Difference Spectroscopy 
(FINDS): A Sensitive Method for Observing 15N, 
Etc. at Natural Abundance" 

"Applications of Double Decoupled 13c{x, 1H} NMR.11
· 

"Quadrature FT NMR with a Four Pulse Cycle" 

"The Effective Utilization of Pulsed RF Power 
· in FT NMR.11 

"NMR Image Formation Using Time Dependent Gradients'' 

Monday, April 21 (Afternoon) 

PosterSession, •Co-Chairpersons: L. J. Durham and C. G.Moreland 

ASTMS~bcommittee _E 13.07 Meeting 

. Monday, April 21 (Ev~ning) 

. "Biomolecules I", Chairman: S. I. Chan 

J. Richards 

R. D. Brown 

J. Seelig 

·"Catalrsis :by Serine Proteases" 

"The. Magned.c Field Depend~nce of T1 of Solvent 
· Water Protons by Field Cycling: Application to 
Paramagnetic Metalloproteins" 

"Deuterium and Phosphorus Magnetic Resonance of 
LipidMembranes--Chain Flexibility and Head Group 
Motion" · · 

"Biomolecules II'i, Chairman: F .. A. L. Anet 

S. I. Chan 

S. B. Roeder 

S. H. Smallcombe 

. "Us.e of . Deuterated Phosphate Lipids to Elucidate 
Lipid-Lipid Interaction in Bilayer Membrane" 

"Application of Solid State NMR Techniques to 
the Study of Ordered Fluids and . Membrane Models" 

"Temperature Jump NMR Study of Intermediates in 
Refolding of · Ribonuclease'i •. 

Tuesday, April 22 , (Morning) 

"NMR Solids", Chairman: R. W. Vaughn .· 

E. · L. Hahn . "Detiter-anomy" 

I. J. Lowe "Short Time -Behavior of Free Induction Decay" 

C. S. Yannoni "Polarizing Nuclei by Cross-Relaxation with 
Quadrupolar Spins in High Magnetic Fields" 

"Spin Polarization", Chairman: J. Bargon 

M. Cocivera 

W; Veeman 

J. P. Wolfe 

"NMR Spectroscopy of Flowing Liquids Applied to 
· Studies of Chemical Reactions" 

"Optically Induced Spin Polarization" 

"Dynamic •pciiarization by Optical .Excitation of 
•· Molecµlar Vii.brations" 
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' Tuesday, April .22 (Afternoon)· 

"Lanthanide-Induced Shifts!', Chairman: B. L. Shapiro 

K. L. Williamson 

M. R. Willcott III 

J • . L." Sudmeier 

R. M .• Wing · 

. i 

"Conformation Analysis of Optically Activ:_e 
Alcohols Using Optically Active Shift 

1

Reagents 
and 1 3c NMR" · · I 

. . . . I 
. "SIMPLEX Optimization of LIS Para.meters" 

"Conformational Analysis . of Cyclic-2',3'
a.denosine Monophosphate in D20 Us.ing . Lanthanide 
Shift Reagents" . . 

"Structure and Conformation of Vitamin D An~iogs 
in Sol~tion" 

"NMR. in Paramagnetic Molecules", Chairman: G. ·· N. LaMar 

W. DeW. Horrocks, Jr. 

G. N. LaMar 

G. C. Levy 

I. Morishima 

"Lanthanide Porphyrin Comple~es: Potential 
Dipol~r Probes for Biological Systems" 

"Proton Relaxation Times as Structural ·Probes 
fat the Dimerization of Porphyrins" . : 

·" (Mis) Understandings of Spin-Lattice ·Relaxation 
in Solutions Containing Somewhat Inert Paramag-
netic Relaxation Reagents" -: ·· 

_"NMR Studies of Ferric and Ferrous He~oproteins 
and Hemoenzymes with Various Ligand Mo'lecules" 

Wednesday, . April 23 (Morning) 

·"Wid~-,-Line NMR and Surfaces", Chairman: W. S. Brey 

., 

W. Derbyshire 

D. Woessner 

I. Gay 

' 

"Frequency Dependence Effects in Inter1facial 
Systems" 

·
11Pulsed NMR for the Determinations of Proton 
Exchange Rates in Preferentially Oriented Water 
Molecules" 

"Carbon-13 Spectroscopy of Adsorbed Molecules" 

"High .Resolution NMR of -Solid Polymers", .Chairman: J. Schaefer 1 

A. C. Lind 

D: L. Vander Hart · 

J. Schaefer 

"Multiple Pulse High Resolution Proto11 NMR of 
Solid :Polymers" · 

"Studies of Anisotropic Molecular Motion in 
Solid Polymers by Line Shape Analysis of Proton 
Decoupled Carbon-13 Spectra" · · 

"Cross Polarization Carbon-13 NMRStaudies of 
Solid Amorphous Polymers'.' 

Wednesday, April 23 (Evening) 

"Planetary Session", Chairman: E. D. Becker 

R. Freeman . _., "Carbon-13 Spin-Spin Relaxation" 
' 

R. ·E. Richards . '.'Phosphorus Resonances in Intact Biolo1gical 
Tis~ues" · · l 

E. Lippert "Relations B_etween NMR Solvent Shifts and 

. ' 
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"Other Nucl,ei'\ · -'.Ch~irman: G. E •· Maciel 

R,. R. Sharp :"'-· :-
. . .. .... 

R.R. Vold 

P. D. Ellis 

J. · J. Dechter 

R. L. Li_chter 

"Nucl~~r Reb~ation ~f Some Less Connnon 
Resoninc·es: . 2 07Ph, ' 119,sn, 1_1,l Cd, · 8 l Br 
and 1271 11 

"Relaxation of 170, 97Mo and 95Mo in Aqueous 
Molybd~te and Related Systems'' 

11R~cen:t Progr~ss in 113cd NMR" 
112 DSTl· NMR as a Probe of Binding Sites in 
Systems of Biological Interest" 

"New Experimental Aspects of 15N NMR" 

Thursday, April 24 (Moi:-ning) 

. '.'Reiaxatiori", Chairman: R. L. Vold 

J. H. Noggle 

D . . M. Grant 

H~ · D. W. Hill 

":T Measure:ment with FT NMR Spectrome_ters.'I 
. 1P. . . . . . 

"Coupleq. Relaxation Inyolving Carbon-13," 
' . . . . , 

"Selective Relaxation Measur~ments _in Proton 
NMR" 

''Experimental Aspec'ts, ,of _C.a:rbon-"-13 Magne_tic Resonance", Chairman: D. M. Grant 
. ··,. . 

J. B. Grutzner · 

F. E. Fagerness 
: J° · 

J. D. Gust 
J. D. Roberts 

A. Allerhand~ et 
Panel Discussion 

al. 

· !ICoh~i:-ent Bt:'.o'ad · Band .Decoupling in Carbon-:13 NMR" 
·., . ' 

~•,'·Versatile Proton :Decoupler for .Carbon""".13 NMR 
Studies" · 

"The 
0

New Bruker WH180 . sp·ec,t'I'ometer · in Carbon:-13 
· and Nitrogen-15 ::frudies" · . 

· "Pros . and Cons o'f Large Sample Probes" · 

.-.. 
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Title: 3_1P_~ 23Na, 2?Al, and 7_9Br at 15.0~ .MHz n=,~~i~~JLOGY ; , ; 
u;.a.&: CORPORATION "-using· a Tf-14 $ystem -..-. 1 · • , ,< : 

Dear Barry, 
· We have been running our TT-14 system 

observe several different nuclei at 15.09 
So far, spectra have been obtained from 
13.40, 13.60, and 14.15 kG, ·respectively~ ,. 

. using a strong sample, rapid pulsing, and 
come · in· • as . the resonance 'fi"e l d. is 

TT-14 console are made, and therefore, no 
. lower field str.e~gths. . Fo/ most . appl 'i ca- . . 

adequate stability for short ruris, arid 
scheme, whereby ·a peak in the transformed_ 
serves as a register peak for addition of 

Shown· here is. a iooo ·Hz plot of the 

available biological fluid. Nine tran
and the mea'sur·ed 'line>width _is 14 Hz. · 
of course, related to•_.;:_, , _; ,, :~::--J:fon , i 

Shown on the next page is a set ~f · 
an aluminum sulfate (Mallinckrodt AR 
were collected for each D1 (T) value, 
f.i.d.'s were stored on disc and the 
T1 value for the major peak turns out to 
around 40 msec. I have no assignment 
relative to the major peak, upon dilut
when a new bottle of aluminum sulfate 

145 East Dana Street 
Mountain View, California 94041 
Phone: 41 ,5/96902076 ·· · 
(formerly Transform Technology Inc.) 

Jariuary ·:·31, 1975 

at reduced magnetic fi eTd :strength to 
MHz, , using th~ -A 11 e:rhang .~Q mm probe. 
3lp, 23Na, 27Al., and 79Br at 8.76, 
The field stre~gth·{~ a'dj~sted readily . 

. . ,. 

an audio moni to~ tcj' hear the f. i. d . 
· ~pproached. Nri ~6di~ications uf the 
deuterium lock channel exists , at the 

. ti o·ri·s the flux stabi 1 i zer provides 
· for 1 anger runs we use a "computer lock 11 

spectrum of the first block off. i .d. 's :~--
subsequent blocks of data. 
23 Na resonance froina common, readily . ·' . . • :. . 

sients were collected in 1.8 seconds, 
, ,• • .. · ••. 

~The significance of thi~ measurement is, 
or other factors. 
inversion-recovery -27Al spectra from 
grade)-H20 solution. Eight f.i.d.'s 
which ranged from 10-300 msec. The 
total experiment time was 52 seconds. The 
be 61 msec, and for the minor peak 
for the minor peak which doesn't change, 
ing the sample. I intend to try again 
arrives. 

Best regards, 

R'o/ 
LeRoy F. Johnson 
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>LP . . 
LFJ .. 2JAN75 

--AL2-- CSJLJ)3 IN ·H20 OIL SOLN 

--- Tl 1q 

P l = 64-0000 ---
P2 = 32.0000 ,-

D5 = .000000 
Dl = 0 010300 
AC ':i = 8 
SIZE = 1024 
AT = • 51202! •:;, SEC 
ADC = 0 
DE = 0 
S1.-.'· = 18~0-00 
OF - -672.t26 
C: -::- = 1 5. 0 92 5 .... j 

L3 = 1 • J0~0J. 
'P" - .n = 24-2596 
PB = ,..4~~7375 

,/ 

"· --· 

V 
7 ·' 

~ 
r-1 

""' 
.'('\I 

>Dl 

J 
I 1 - 0.01000 
I 2 = 0.02000 
# 3 = 0.03000 

',_ II 4 = 0.04000 I 
'~ II 5 = 0.05000 . 

# 6 =· · 0-06000 
# 7 , = 0 ~0 7000 
I 8 = 0e08000 

.:~ - II 9 ·- 0.09000 
II 10 = · 0 • 10000 
# 1 1 = 0.29999 
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variali/611 hansen way/palo alto/california 94303/u.s.a./415/493-4000 

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

·oear Barry: 

January 23, 1975 

.NMR SYSTEM FOR SALE 

We have for ·sale a Varian HR-300 Superconducting NMR Spectrometer, 
The system ts eq~iop~d for Variable temperature, 5-mm Proton, Fte
quency ·Sweep operation. lnclucled in the selling price of $110,000 
will be complete factory reconditioning, warranty and installation. 

Int~rested parti~~ pleas~ cont~ct Robert Sheldon at Varian Associates, 
' 611 Hansen Way, Box ·o;,,421, Palo Alto, CA 94303 - Teleohone: (415) 
,. 493-4000 extension 3047. 

- · -Sincerely-
• I ' 

Robert Sheldon 

--~ 
' ,.3 ...... 
~ -



TSCHUDIN ASSOCIATES 

12804 BRUNSWICK LANE•· BOWIE, MARYLAND 20715 • (301) 262-4187 

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

25. Jan. 75. 

Subject: . Varian. V-2100 and V-2200MagnetPower Supplies. 

Dear Dr. Shapiro 

Some of these power supplies haTe successfully been 
converted to Solid State pass banks and rectifiers to 
save the cost of future tube replacements and cut . -~~own on the power dissipation. 
I would like to make auch a Solid State conversion 
kit commercially ava1:lable, provided there is a degaand. 

To obtain some idea on the number of theae ·eupplies 
still in use, what they are used for and if the user 
aight be . interested in auch a kit, please fill in 
the lover part of this page and send it to me. 

Sincerely 
/-7 "J'_,:z"-:> 

K . MC ~'-l-i..-(0-~ 

Rolf Tschudin 
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t ft It t t t t t t t I I I It t It t t t t t It t t t It t t t t t t t t t I · It I I 1·1 t I I Ir t If t·t 

_Institute: 

Streets · 

City: 

I own a V-2100 ( 

· V-2200 ( 

State: 

· ) used on a HR/H.l-60 ( 
) HR/HA~lOO( 

Zip: 

) ,WL/iPR ( 
) othe.r ( 

I·am interested ( ) have already converted ( ) 

not interested ( ) 

) 

) 
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Now the XL-100A NMR Spectrometer 
lets you think small. 

Thanks to another 
Varian first, a 1-mm Insert 

Accessory for the XL-l00A 
Pulsed-Fourier Transform NMR 

Spectrometer, scientists such as bio
chemists and pharmaceutical chemists 
who have to work with limited sample 
quantities can obtain rapid proton NMR 
analysis of microgram samples. 

Using the insert, it's possible to run 
spectra of 50 µ.g or less of sample. 
Spectra run thusly are obtained in less 
than 1 7 minutes, yet are superior to 
8-hour runs in a 5-mm tube. Sensitivity 
for a fixed amount of sample can im
prove from 4- to 6-fold when the 1-mm 
Insert Accessory is used. 

The two spectra of A9-tetrahydro
cannabinol (fHC) shown here demon
strate the dramatic results possible 
using the 1-mm Insert. Spectrum A, of 
a concentrated sample in a 5-mm tube, 
serves as a comparison for the other 
spectra. Spectrum B (20 µ.g of sample 
in a 1-mm tube) and Spectrum C (20 
µ.g of sample in a 5-mm tube) were run 
under identical conditions. Note the 
well-defined peaks in the spectrum run 
using the 1-mm Insert. 

This innovative approach is success
ful since reducing the sizes of both 
the sample tube and the receiver coil 
ensures maximum coupling of the avail
able nuclear magnetic moments with 
the coil. It permits the use of commer
cially available capillary tubes costing 
less than one cent each. 

To interchange the 1-mm Insert with 
standard XI,- lO0A inserts, merely take 
one out, put in the other, retune and 
balance. The sample is dissolved in 5 µ.l 
of an NMR solvent containing TMS 
for a reference. It is then transferred into 
a 1-mm sample tube by using a drawn 
out glass pipette or a hypodermic 
syringe. This eliminates the bubble prob
lems which sometimes arise with the 
use of microcells in larger tubes. The 
resulting column length is about 10 mm, 
assuring freedom from line shape distor
tion. Since spinning produces no vortex, 
spinning speed is not a critical factor. 

The sample volume in the 1-mm Insert 
is so much less than the 400 µ.l required 
for 5-mm tubes that use of deuterated 
species becomes more economical. 

The 1-mm capillary has its own 
spinner turbine attached. Unlike other 
existing techniques designed to accom
modate small quantities of samples, there 
are no plugs to adjust and no sample 
positioning is necessary. Proper position
ing is automatic thereby assuring repro
ducible homogeneity. 

Write for a copy of Varian's Applica
tion Report NMR-2, which describes the 
XL-lO0A Insert Accessory in more detail. 

The spectrum of 20 µ.g ot A9-THC (tetrahydro-cannabinol) in a 1-mm 
capillary with 5 µI CDC'3. Total time was 16¼ minutes (1000 pulses at 
1-sec0nd intervals) . The spectrum of a c0ncentrated sample is partially 
reproduced above for comparison. Assignments are written over peaks. 
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The spectr,um of 20 µ.g of A9 -THC in a 5-mm 
tube with 400 µI CDC'3. Total time was 16¼ 
minutes (1000 pulses at 1-seconp inter>1<1ls). 
Note the huge background peaks from residual 
CHCI• , the H2O in the solvent and adsorbed 
on the glassware, and the solvent impurity. 
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Spectra: 1 Hof ODCB; 13 C of ODCB with proton spin-coupling. 




