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WILMAD. . . the trade n;ame with a 

history of absolute excellence in NMR and 
EPR Spectroscopy ... is your assurance 
of unsurpassed quality in pra'ctically every 
• I ' item you need to carry on your spec-

1 • 
I 

Whether you need. . . I 
• SAMPLE TUBES • SOLVENTS 

I 

troscopic investigations. Two decades of 
pioneering in the field have established us 
as the world 's leading one-stop source for 
glassware, accessories, and supplies for 
spectroscopic research. 

• SPINNER TURBINES 
• CHART PAPER • RECORDING CHA.RTS • MICROCELLS 
• POST BINDERS • DEWARS 
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• NEEDLES & SYRINGES 

• COAXIAL CELLS • INSERTS • SAMPLE PIPETS 
• QUARTZ CELLS • REFEREMCE MAl'ERIALS • TUBE HOLDERS 

... no matter what your rej ulrements are ... if they are involved in NMR or.EPA spec­
troscopy ... we can supply them ... everything 'e,xcept the spectrometer. 
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~~fc~:~ I~s"/;'5 g;c~~:~ 
NEW INFORMATION I 
As t;,e world's largest suppl ier of 
glassware, accessories. and consumables 
for spectroscopic research, we ~re con­
tinually publish ing and distributing new 
catalogs, brochures, and mlscellaneo1:1s 
information. To ' e sure that you receive 
our new literature as it Is released, we 
suggest that you write ~nd ask !to have 
your name added to our mailing !list. 

It Pays to Standardize 
on WILMAD! 

Vl'/ILMAI) GLASS COMPANY, INC. 
Route 40 & Oak Road, Buena, N.J. 08310 USA 

(609) 697-3000 • TWX 510-687-8911 
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CHIMIE ORGANIQUE PHYSIQUE NANTES, le 30.1.75 

TITLE 

. UNIVERSITI: DE NANTES 
. U E R DE CHIMIE 

38, Bd Michelet • 44 • NANTES 
B. P. 1044 

TIii. (40) 74-60-70 

13: 
A method for peak elimination in C spectroscopy 

· • 
I 

Dear BARRY, 
I . . . 

~ 

L 

Inv:ersion recovery pulse sequence (l) . and selective saturation 
(2) have been proposed to ach~eve a go6d soivent peak elimination and to overcome effi- -
ciently the striking problem dt tbe _dy~amic 1 range of NMR computers. Recently, a more ... 
sophisticated machine has beeri claimed · to· suppress · all peaks but o.ne in the NMR spectra 
(3). However, this spectrometJ r is not 1~et connnercially available,so we have tried to 
find a .method which could be darried out on routine machines. 

I . 1 . b 
1 

• d . ff . . 1 . A signa , can e ~uppresse quite e iGient y by heating or 
· cooling the sainple and it is riot even liecessary to regulate and measure accurately the 

temperature. A· typical run is shown on ' the figure ; the doubiet . located at N 35 ppm 
from TMS is easily eliminated by a . slight ip.crease of 55 degrees. 

. . I . 
• • I • • • • . • • • • • • Incidentally, this experiment points out .how difficult it is 

I 

I. 

to obtain a good si~nal to nois~ ratio lnear 1 the coalescence point. If · we do wish to 
• . I . • • ,, \ 

obtain 1.t. we must then accumulate a great number of transients but this procedure may \,___, 

create anothOr problem of d::t:c
5

:::::e:y . 

I 

. ·~ 

G.J. MARTIN 

(1) F. W. BENY, J. FEENEY, and G. C. K. ROBERTS - J. Magn. Res. 8, 114 (1972). 

(2) J.P •. JESSON, P. PefEAKON, . G. KNEISSEL - J. Amer. Chem. Soc. 95, 618 (1973). . . . . I . 
(3) A. PINES - Tamu NMR. Newsletter 188, 1 (1974). 

,---.,_ 
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UNIVERSIT:a · DE · LYON 

FACULT:a DES SCIENCES 

LABORATOIRE DE SPECTROSCOPIE ET LUMINESCENCE 

.43, Bd DU 11 NOVEMBRE 1918 
69 - ·VILLEURBANNE . 

TliL. (78) 52.07.04 ct )2.12.29 I_ 
I 

·1 
I. 

· ,Yilleurbanne, January 31, : 1975 
i . . 

· Titre Dubon e~ploi des fo ules i de i 1coalescence" 
I 
1: 

· ·Cher Professeur Shapiro, 

. · . La fonnule de Gutowsky et Holm(l) qui donne la di:iree de vie des sites a la 
coalescence des raies RMN ,-1 = ff/ 12n(\JA'-\JB) est largement utilisee dans l'etude 
des_ echanges. Dans le cas o~ la difference ( VA-vB) _ est importante devant · 1a largeur 
de raie : 1/~ ~2,son :mploi esjt parfa~tement tegi~i~e car c 1est so1;1~ c:t:e conditfcin 
qu'elle a ete etablie. Par c•ontre si ,cette condition n 1 est plus realisee on ne peut 

· se contenter de cette approJ imation, ita v~~eur du temps de vie pour laquelle la 
coalescence est obtenue depe1nd de la largeur de raie imposee en general par 1 1-in-

. homogenei te du champ magneuique H0 • I _ _ : . . _ ·. . · - · . 
Nous verifions ce J i ·en observan_t les resonances des methyles en 5 du 

dimethyl - 5.5 dioxanne - 1,13 qui s 1 echangent entre deux confonnations egalement 
probables _1 1 ecart de frequence - VA - " B = _:23" Hz. . . _. . 

Al ors que la coalJ scence a ; lieu j: 1 - _ 61 °c _ pour des raies fines . · 
(LTMs """l/nT2 = 1, 75 Hz ) Cf{, ·I), elle a lieu a - 64°C dans un champ moins hornogene 
LTMs = 9 Hz (fig II, III, IV) ~ i I · · · . . 

· On peut reprendre Ile calcul qu i. donne a partir de la fonne · de raie (2) g(\J) 
la condition de coalescence [en"'fi.egligeantJ: plus les tennes en 1 /nT 2 devant (\JA-\JB) ~ 
On obtient alors la coalescence lorsque 

. . . I , . . vz · 3V2 3 i 2 
,-=2c - )o+ -s'-K+-sK) 

TT "A "B . . I 

-1 -- __ 1_ + 1 1 - et -e•n· avec --- sei. l i mitant aux· tennes du second ordre eh K. 
T2 T2v·rai T2inhornogene 1 ! 

1 1.augrnentation du rapport ~ .1 deplace bien \ ~ coa:escence vers les basses temperatures • 
. Certes pou r · illustrer ce deplacernent 1 de l 'a temperature de coalescence · nous avons 
utilise des champs tres inhf rnogenes, il _v:a _sans dire que pour des valeurs de ("A- "B) 
plus faibles cet effet devient . important merne en champ hornogene. 

Recevez cher DoctJ ur Shapiro no.s sentiments · les rneilleurs. 

(1) H.S. 

·· ( 2) High 
J.A. 

. I 
I 

----rrJ+- . ,,~ I0~,_.1 ~v , . ---<:·---
-1 c. ~ ! . - . . . . . . _,,.. .r ,. v. 

I ' . _,,.... \J · 
J. _DELMAUI J .c. DUl~Lf<N /," ; BRIGUET G. TETU 

I · I 

GUTOWSKY, __ ·c.H.HOLM J. Chern '. Phys. 25, 1228, (1956). 

Resolu tiorl Nuclear IMagnetic
1 

Res ~~a~ce 
POPLE, W.G. SCHNEIDER, H.J. / BER~STEIN Mc Graw Hi11(1959) . 

I 
I 
! 

,.---.,.__ 
i 
"-..., 

L. 

,---..._ 
I 
\____.,· 



I IMS 

r---., 

TMS 
II 

. ·-----------------------,,---:-

III 

... - ·· • . . -- · ···-·- . . 

IV 

19~-4 

1 
. -T = 1, 7 5 Hz .. 

TT 2 . 

10 Hz 

- 61 °c 

----·-···- - ·- ·• ·· -·- . 

1 
rrT2 = 9 Hz 

~ - 10 Hz 

- 61 °c 

1 -- 9 Hz 

'---' 10 Hz 

- 64°c 

1 -= 9 Hz 
nT2 . 

L--J 10 Hz 

- 65 oc 
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a-fflulti-budget systlms forilmulti-discipline 
applications ... TraPor Norlhern signal averagers .. 

,I . , . . . . 

L . ,I■ data processor and continuous 
_· ··:_ .. display. The solid state memory 

is available in 1024 or 2048 with · 
220-1 counts per address. 

To make sure our system oper­
ates within yours, we offer options 

· Le1ff: NS-575A !with Jiomation .plug-in like ·9haracter generator display 
module examines severe noise situation. · and NMR synchronizer with easy 
Right: 100KHz , triangular waveform is 
detected after 1'o24 sweeps (real time = 

Data once thought to be unob­
tainable due to its fringe position 
is now easily captured by Tracor 
North_ern's signal averagers. The 
adaptability and versatility of our 
powerful systems is proven by 
their daily use in fields lik_e spec­
troscopy, electronics, physics, 
medicine, mechanical _vibration 
studies and analytical chemistry 
to name a few. 

a}ec.). . 
1 

· J . · 
. ·- . , . : : • ·. • • I~ 1 !1 I 

* iO nSec. pJr add tess averaging 
with Bioma'.tion T'rnnsient ~ / ,;{ i -~{. 

-~- ;-.-·;:-. ----• 

NS~575A Digital Signal Analyzer. 
The most advanced fixed pm­
gram signal averaging system. 

Over 400 signal, averaging 
installations provide the back-· 
ground and expertise in design­
ing the 575A. Implementation of 
the most sophisticated · produc­
tion · techniques enables us to . 
offer these features as standard: 
* 1024, 2048 or 4096 memory 

. . with 220-1 counts per address. * 4 digit thumbwheel time base 
· control. 10 uSec. to 10 Sec. 

per address . . · * Pre and post analysis delay. * Continuous or real time 
display. · * Digital display of address, data, 
and number of sweeps 
performed. · . * Built in oscilloscope. * 7 data processing modes. 
To provide users with extensive 

flexibility and versatility, over 20 
plug-in modules are available for: 

* High resolution (9 or 12 bit) 
averaging of 1 to 8 signals at . 
speeds up to 10 uSec. 
per address. 

Recorder. / I * PHA/MCS 
1
analysis. * Auto and cross correlation 

analysis. · I I · * Parametric sweep and 
pre-synch~oniza1ion signal 
averaging. I I · * Time interval trend/ distribution 
analysis. I . . i · · · * Signal frequenc','. analysis. . -· * Voltage distributjon analysis. * High resolution waveform . 
digitizing. 1

1 

I 
. ! 

....__- ~ ~~--· '-~ . ~j 
. ! fi ~- -:~:-T~-

1

' : 

'-~- ...,__,,-~= ·y: --~ ; 
.\ t~ =~:~:\_,:~, ,:::l~~ .- . -
1 I · ., □ o ■ ■ ' . • 7 ·\) • •~ 

. ·1 . I • . i.... .. -. ~ 

NS-570. A unique low cost signal 
av_eraging sy'stem. j . 

I Years of :desig
1
n experience 

have gone into Tracor Northern's 
N'S-570 to producela system ideal 
tdr dedicated avera\Jing and MCS 
applications. No j other system 
ayailable to~ay c,an match the 
570's low cciytand •

1

state of the art 
features. And no , other system 
comes close to the 570's ease . of 
operation: I ! · · 
. Built in_to this _pn iqu_e system 

a e 6.5" Tektronix osc1lloscope, 
. i . . 

-1 

I 

\,/\j"'-...j''-. 
' . 

TALLY •881.824 
f\OORESS- I Bl92 aurr•l75199 

Left: NS-570 in a direct averaging appli­
cation examines a severe noise environ­
ment. Right: Sine wave is detected after 
1024 sweeps (real time= 20 sec.) . . 

. . 

to operate NMR controls. Like 
the main system, options are low 
cost. 

Both the 575A and 570 are 
compatible with Tracor Northern 
accessories which · aid data ma­
nipulation ... readout/readin via 
teletype, high speed paper tape 
punch and reader, reel to reel 
and cassette magnetic. tape and 

. EIA compatible devices. And 
interfaces are .available for 
DEC-11, H-P 9800 and Nova se­
_ries computers; 

If you're not sure about· your 
application for signal averaging, 

.. give us a call. Our applications 
assistance department will be 
able to advise you based on years 
of experience and over 400 instal­
lations. We · undoubtedly have 
worked - in a situation similar to 
yours so we can talk results be­
fore you decide. Would you take 
anything less from the leader? 

Computer based · Signal Averaging 
Systems also available. Call or 
write for details. · 

. I . . . 

· TI'UJGJ®®D1 ·Northern 
· I I 1 

· 
. . Tracor Europa B.V. . 

1 
. I NORTHERN SCIENTIFIC INC. 

Schiphol Airport A\llsterdam _ I j . . 2~51 West Be_ltline t:fighway 
Building 106, r_ he Ne~herlands . I . ,.·. · Middleton, Wisconsin 53562 
. · · · · Telephone (020) 41 18 65 (608) 836:6511 

. . Te.lex 13695 TWX-910-280-2521 

_,--.....,_ 
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Standard Oil Company (Indiana) 
Amoco Research Center 
P.O. Box 400 

January 30, 1975 Naperville, Illinois 60540 
. 312-420-5111 

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

Subject: 13c Studies of Ethylene-Propylene Copolymers . 

Dear Barry: 

We received our Varian CFT-20 in June and it has been churning out data 
ever since then. One of the problems we have been working on is the 
structure of ethylene-propylene copolymers. The samples we studied were 
prepqred with a standard stereoregular catalyst system which produced 
polymers containing, within our limits of detection, no propylene head-to­
head or tail-to-tail inversions. Also, due to the relatively. low concen­
tration of propylene in the copolymers we examined, peaks due to stereo­
inversions are expected to be too small to be detected under the conditions 
we employed. The relative structural simplicity of these samples led to a 
sharpening of several spec.tral regions which allowed assignment of certain 
tetrad · and pentad sequences. Following . the nomenclature of Carman1 a · 
methylene carbon is designated by two Greek letters which indicate its 
position relative to flanking methine carbons. Thus the underlined carbon 

C C 
I I 

in the structure C-Q-C-C-C is an ay CH2 . The methine and methyl. carbons · 
are denoted by tc and CH3 respectively. A "typical" SJ:)ectrum is shown in 
Figure . 1 and the chemical shifts are listed in Table I. 

As reported in the literature2 we also find a discrepancy in the total 
methine area compared to the total methyl area. In all cases we have 
studied, the tc-PPE resonance is larger .than the CHj PPE resonance. In 
order to avoid uncert.ainty in calculating percent com~osition we derived 
the following equations which avoid usirig either the C areas or the CH3 
areas. 

p = 1aa + \(lay + 1cio) 

E = r~~ + r~o + \roo 
p +E = 1 

Our results show that the.·measured 
examining thi.s problem. 

CHj area is iricorrect. 

/)./A1 _ 
P.E.~ 

!f!2 /~"I' 
J. R. Knox 

G.JR:sls 

We are presently 

1. C. J. Carman and C. E. Wilkes, Rubber Chem. Tech., 44, 781 (1971). 
2. C. E. Wilkes, C. J. Carman and R. A. Harrington, . J. Polym. Sci., 

Symposium No. 43, 237 (1973). 
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Peak 

- 1 
2 
3 
4 
5 
6 
7 
8 
9 

ro 

.1· TABLE! ! 

. • . . I . ! 
Peak Ass ~griment.s and qhemical Shifts 
for an Ethylene~Propylene Copolymer 

I I l 

Assignment . I oa i· r 

.-/ . · I 
· ·Assignment Peak 

otCt pppp · 
etct PPPE 
ctct EPPE 
ety 
et6 
tc EPE 
tc PPE 
YY 
trn · 
tc PPP 

~6.3 
rs.8 
f 5.6 
137 .8 
/37 .4 
133.1 
,30.7 
30.3 
29.8 
28.7 

.. lla 
llb . 

12 
13 
14 
15. 
16 
17 
18 
19 
20 

/3 .6 .. PE (E:)nEP , 
-/38 PEEP ·. 
./3/3 . EPEPE 

· /3/3 PPEPE 
/3/3 PPEPP 
CJI3 PP];>PP 
CH3 PPPPE 

·cH3 EPPPE 
CH3 PPPEE + PPPEP 
CH3 EPPEE + .EPPEP 
CH3 EPE . 

oa 
2 7 .1 

' , 27 .2 
24.7 ' 
24.6 
.24.4 
21.6 . 
21.4 
21.2 
20.7 
20~5 
19.8 

aChemicai shift in ppm from TMS. 

5 · 
I 

.. 
I 

I. 
I ' 

I 
I 

I 
4 I, 

i 
.[ 

I 

2 
3 

1 

I 

f 
40 

. i3c_NMR Spectrum 

9-> 

,·. 78 
..I 6 

. i; 

.i. 

I 

lla--> 
.I . 

10 
+-Hb 

12 _, 

Copolymer 
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.- 13 16 

17 
+-1415-> 
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19 
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a R ~KER 

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

RE: Post-Doctoral Openings 

Dear Barry: 

198-8 

·~; ., : 1 :·,.~ ·t;:. ~ -:/; . '·t\. . 
! ·} \ '--. · . 

February 3, 1975 

We would like to inform our readers that Bruker Scientific, Inc., of Elmsford, 
New York, and Bruker Magnetics, Inc., of Burlington, Massachusetts, have now for­
mally reorganized at our new North American Headquarters in Manning Park, Billerica, 
Massachusetts. 

Our new facility encompasses very comprehensive application facilities, in­
cluding our complete. line of high resolution and pulsed spectrometers, as well as super 
conducting spectrometers. 

We have immediate openings for post"'."doctoral fellows in high resolution NMR, · 
ESR, and infrared spectroscopy. Individuals with extensive experience in these areas 
are urged to contact me at our new address in Billerica immediately • 

. In addition, similar openings are available in qur •R&D and application labora­
tories in Karlsruhe, West Germany and Zurich, Switzerland. Applicants for these 
positions .are urged to contact Mr. Tony Keller, Bruker Physik A.G., 7501 Karlsruhe.:. 
Forchheim~ Am Silberstreifen; Deutschl.and. 

Yours sincerely, · ____ .. -, ~-

~ -- . / a _,_ . 
Christian I. Tanzer ~---

BRUKER INSTRUMENTS, INC. 
Manning Park, Billerica , Mass. 01821 Phone - 617-272-9250 

1 Westchester Plaza 
Elmsford , New York 10523 
Phone - 914-592-5470 

1548 Page Mill Road 
Palo Alto, Calif. 94304 
Phone - 415-493-3173 

Bruker Spectrospin Ltd. 
5200 Dix ie Road , Ste. 116 
Mississauga, Ontar io, Canada L4W1E4 
Phone - 416-625-2375 
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- DEPARTMENT OF 1 EALTH, EDUcAp oN, AND WELFARE 

- P ~ BLIC _HE~L1 H SERr CE 

NATIONAL INSTITUTES OF HEALTH 
- I ' 

BET1· HESDA.:: ~ARYLAND I :!0014 

. ( .. I _. NAT>ONAL HEART AND LUNG INST<TUTE 

-. Computer Fil Searfhing of/ CMR Spectra . 

Professor B. L. Shapiro 
Editor, -TAMU NMR Newsl_ette:t 
College of Science 
Texas A&M University 
College Station, Texas 77843 · 

Dear Dr. Shapiro: 

I 
I 
I 
I 
I 

I 
! 
I 

February 2, 1975 

I 
i 

Our group at NIH has been studying the possi bility of assembling a . 
file of CMR spectra for reseab:~h purposes J nd I am ~riting to soiicit · 
opinions from workers in the ~ield. ·! _ -

We have done agr~at deal of ~ork. wlth -lart :l files of mass spectral data 
and a little with files of PMR spectra. As a result, we have most 

I - , ' - . . . --
of the software necessary forl the efficient handling of large data _pases 
and we felt that CMR spectra are well-suit~d to this approach and ' 
furthermore, that the time is1 ripe •for such a program. · · 

At present-, we envisage a -fi j e in whi~h eal n -CMR spect:Z:.um is represented · 
by the observed chemical shi:fits ~ the name, /· mo_lecular weight, molec1,1,lar : 
formula and structural formu~a of · the

1
compound and a source ·(or literature) 

reference. Also to be included in the datk base, as available, would be 
I I -· -intensities, Tl values and observed or prefiicted results of off-resonance 

observations. 1 i I ; -. . I . 

As with the remainder of ourchemic"al /dat ai base, the file will be 
resident on the NIH time-shared PDP-1O and! would be searched in real time 

·_ with chemical shifts, partial or c~mplete ritolecular formula~ or inolec~lar 
weight or combinations of an"9' two of these' • . Once a single spectrum _has 
been retrieved from the file ; any of the , ciptional parameters that are 
available could be. used by t he investi gatdr as •secondary checks • . - - I. I -- 1 · · - · -

The question of assignments is more difficult. We certainly want to 
retain established assigrunent s in the! datJ base but have not decided how 
we are to identHy individual carbon '.atoms in each specific molecule. 

. ·I , - -
Standard numbering systems probably are inadequate and so we plan to 
store with each spectrum a gt aphical · 1repr~sentation of the numbered 

I 
1-

. I /· 

. - 1. 
. .; 

,,--..__ 

L 
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molecule. This will only be accessible via a graphics display terminal 
but such an approach will allow us -to retain the data pending a general 
solution to the problem which we hope may lie in the use of connection 
tables, probably in conjunction with CAS registry numbers. 

We shall provide printed and computer readable copies of the files to all 
.collaborators at appropriate intervals and for those interested, we also 
hope to be able to provide access to our PDP-10 on which the file and all 
the related software will .reside. Such access was provided to_ many 
mass spectroscopists during the development of the NIH mass spectral search 
system and was deemed by many to be a useful arrangement. 

We would very much appreciate readers' views on all these matters and would 
also like to ask if any groups would be prepared to supply CMR data to ·help 
us in building a large file. We can handle such data in any form (written, 
cards, tape, etc.) and would be ready to discuss the matter in order to 
create as little work as possibie on the part of the contributor. 

Sincerely, • 

£;_i- ✓-~6~t, . 
.. ~ - . 1..-J 

G. W. A • . Milne 
Laboratory of Chemistry 



You can update a· T-60 · for 13C 
.measurements at a· fraction - of the 
cost of a new, dedicated _system 
with the Nicolet TT-7 pulsed FT 
nmr accessory. The sensitivity pro­
vided by this co117bined syst~m is 
comparable . to that of instruments -
specifically designed for 13C . spec- · 
troscopy. Features offered. with the 
TT-7/T-60 combination iriclude: 
■ 13C spectra o"r1 ·50 mg samples in 
15 minutes; ■ 6;5 mm sample size; 
■ no lock material required (expen-

. sive deuterated solvents are not re­
qui red); ■ 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
couplin•g; ■ expandable to · 16K 

· transform size; · ■ optional • T1 (re­
laxation time) measurements un­

. attendee! using multi-pulse inver-
sion recovery techniques. · 

Signal input, accumulated free 
induction decays, · or transformed 
spectra can be d!splayed 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 well. 

The TT~7's ease of use is incom~ 
parable. Not only will it provide in­
creased sensitivity and/or sample 

. thro1:1ghput 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 spins. 

Phone or write today for more de- . 
tailed information . . 

NICOLET · 
• . TECHNOLOGY 

· CORPORATION: 
145 East Dana Street 1 

Mountain-View, California 94041 
Phone: 415/969-2076 · 
(formerly Transform Technology Inc.) 

. Trat1sform your-·.-
.· T-60 ~,or 1ac · spectra 

I 
WIDE SWl:ICP Of"f"SET 

SwttP Of"FSCT I 
::::=:;r 
Sl"INNNG RATE . I 
n=~~~JlOli, 
u;.a,&: t0Rf!IIIATI0I 

I 

HO 

c, 
140.87 

I 
WIDE SW£EP Of"f"S£1' 

_sWttP o,-,-scr j 
5":CTRUM AMPUT.UDE 

• I 
INTEGRAL AMPUTVOE 

. SPl~NINC RATE I • !Iffi IICDllT . 
. .nCIIIDLOCY 

tOftPOIIAT101 
I 

·With a. Nicolet 
: I . . . ;•_ . 

T~'i'. pulsed FT 
I i . • . . 

·· : · i system. · · 
:1 .. i' 
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I 
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42.42 · 
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· 32.02 . 
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Cu Cn 
5~.90 .... r 56.38 i 

c, 
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c, 
50.34 • l' 
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CHCl1 . 
77.28 

c, 
71.76' 

. Cu 
. 11 .94 

Sw_ • 2500Hz 
"-4KfJ.d. LB• 1.0Hz 
AT• 0.8192sec, PD• 0.1808sec 
PW._ 12 usec 
467 blocks of 100 acq'a. 

1'.1tl.C ~ 
, . SPECTRUM NO. 

·. . 
17 MIN. RUN 

30 

. SW - 2500Hz · 
4K f.l,d. LB - 1.5Hz 
AT - o.8192 PD - 0.160.Ssec 
PW - 15 usec (45°) 
10 blocks or 100 acq's . . 

1'.1KC NMA 
SPECTRUM HO 
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Univers"ity of Waterloo 

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

Dear Barry; 

Waterloo, O ntario, Canada 
N2 L 3Gl 

Faculty of Science 
Department of Chemistry 
519(885-1211 

February 12, 1975. 

Both in Sao Paulo and Waterloo, we are engaged in 
studies of lyotropic liquid crystals by NMR methods. For those who 

198-12 

use the nematic phases for ordering ions or molecules, it is of con­
siderable interest to obtain phases which have the maximum composition . 
range for the components and. also the maximum tolerance of the impurity 

. concentration which is to be .ordered by the phase. In wide surveys of 
such nematic systems whichhave proved very interesting in themselves , 
we have discovered that the Cesium decyl sulphate/decanol/water/electro­
lyte system is the best so far. 

The accompanying diagram illustrates the large range of 
nematic behaviour. It is also of interest to note that this system 
will allow spinning in both cryogenic solenoids and conventional · 
magnets to improve resolution. The figure represents nematic comp­
ositions in the following manner;-

1. Weight of Cesium decyl sulphate SO parts. 
2. Weight of D20 defined by numbers which represent 

parts by weight at the ends of the horizontal bars 
in the · figure. 

3. · Decanol contents are (a) 2 parts by weight (b) 3 
parts (c) 4 parts (d) 5 parts (e) 6 parts and 

. (f) 7 parts. The increase in decanol content in 
general increases the .nematic range. 

Outside the horizontal bars the phases become isotropic, 
lamellar, · solid or 2 phase regions as indicated. 
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. . ! . 

Addition of com~ll xion or simple electrolytes up to 
. ,_ J. . • 

. about 5 weight _% is ge,ierally p;ossiHle_. if solubility problems are not 
encountered. - Flautt and Lawson: [J .! Am. Chem. Soc; 89 5489 (1967)] 
actually report two types of ilemati~ phases orie of ·which cannot be 

- rotated with any velocity in a conventional magnet with retention of 
single liquid crystal behaviour! and 1another with more electrolyte 
added (Na2 S01+) which ckn be rot

1
ated !to improve resolution. All · 

nematic phases with Ce~ium decy:
1
1 sulphate, whether they contain 

. I I -

balanced electrolyte or not, belong ! to .the second clas·s which we 
have called type_ II phkses. The ne~atic axis is actually perpend­
icular to the field re~uiring a smail orientation ·time-for selection 
of the unique spinning axis in iconv~ntional magnets but practically 
no orientation time in cryogenic solenoids. · _ 

- - - I - - . , -. 
We are t ; ying _tp !put ~ome science into ,lyotro~ic ·. -

nematic phases and cam. it ''Synthetic Physical Chemistry" _., - Keith _ 
Radley has just finish;ed his Ph.D. {m this topic and has now gone 
to. the Liquid Crystal 1Ins_titute at Kent State. · 

LWR/es 

·, I 

i 
: With kind regards, 

i•· L.W. Reeves. 

,. ,, 
I :1 

I 

' ' . . ' p ! I 

• l t. 

L; 
I 

1: 
I 
I 

! ,, 
!, . 
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BROWN U N '1 ,r E R S I T Y Providence, Rhode Island • 02912 
!Ill) ml 

::ID fm 

~ 
DEPARTMENT OF CHEMISTRY 

I February 6; 1975 · 
! 

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

. Dear Barry, 

I 
I 

I 

. As I sit on my hands awaitin~ abxiously the delivery o.f our WP-60 so 
that we may get on with t he serious btis ines s of doing · pulsed . CIDNP, I have ·· 
been amusing myself by s ~rving as a ~dnsultant on an interesting chemical 
exchange problem encountkred .by my cp~league, Tom Morton. · Lest you i~ter­
pret my silence of the p1st few months as an indication of a death-wish 
with regard to my 'I'AMU $ Newsle1ttet 

1

1subscription, I will relate to your 
readers the nature of this projec·t· j , 

I I ! 

Deceptively Simp:le cJ emical Exchange 
. I I ! I I ! I 

Tom and David Bomse, a senior a:t ;Brown, 
tetraisopropylethylene (I) which [is hindered 
motion of the alkyl groups of th~ sdr i: lshown 

· I . i . 
! I ~ 
I " 

~, H 
\ 

H 
:r 

I ! 

have recently prepared 
enough to require cooperative 
below. 

, I : 
• The nmr ~pectr':1111 is nea1ly firstl or1e;r

1 
at 60 MHz. ,and exhibits coalescence 

effects involving both .the methyl and1 methyne proton signals at around room 
temperature. We are prJ s~ntly working with Tom to ·refine his data with a 
totallineshape analysiJ usingline~r~zed least squares fitting1 . The slow · 
exchange spectrum of I ¢onsists bf ~ ;total of 9 pairs of lines (two septets 

· and two .doublets). ·IntJnsity borrowing is negligible, however, and the ex- ­
change process can be dJ scribed qui~J accurately as nine simulta~eous two­
site exchanges, i.e. th~ much more tfme- and hardware-consuming density 
matrix approaches should be unnebesk~ty . Since the spectrum is described 
in toto by one lifetime ~ two chepiic~~ jshift differences~ one coupltng con­
s~ant, probab~y a s~n~lT T2, a coup!l~ of scaling paramete:s and a predeter­
mined set of intensities, it should/ ~e possible to deternu.ne the exchange 

. I ! 
I ! 

I I 
i I 

~ 

\__, 
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rate with .unusually good precision. We have, in principle, nine times as 
much data to work with. as is usual in such simple problems. We plan to 
put this precision to good use by comparing the rate of the conformation 
change in I with that in the compound with deuterium substituted at the. 
methyne positions. 

We have been aided in our TLS analysis by· the development of a set 
of utility I/0 subroutines written for our PDP-8/E which make it possible 
to program A/D and D/A functions in FOCAL. These routines were written by 
Paul Barbara who calls the package ACME (Automatic Collection of Machine 
Effluence)! Our goal is to combine the d;:ta acquisition and refi~ement 
functions in a single, essentialiy automatic, TLS operation using the PDP~8 . 
Similar procedures are applicable to extracting data from CIDNP spectra--once 
the WP-60 arrives on our doorstep. · · 

1 S. L. Spassov, et.al., OMR., l, 551 (1971); L~ M. Jackman, et.al., ibid, 
.l, 109 (1969); L. Fischer, J. Mol. Spectres., 40, 414 (1971). 

RGL:EAF . 

Sincerely yours, 

,~,v Lfliv~ · 

Ronald G. Lawler 
Professor of Chemistry 
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Fisher De~tera,te~ Sol. I e~ts h_ave i.s~sh butstanding isotop'ic ·. 
and chem1calpunty, f s agamst their nature to make NMR :· 
spectrum_ co?trib~tionf. · I · · , • . . . 
· The stmg1est F1she~ Deuterated Solyents have an 
unsurpassed 100.0 atom% deuterium .-1 ideal for critical . 
NMR work. Not one atom ofhydrogen is·present to alter your 
spectrum. Seven comtnonly-use1, solv~nts are F~sher · _ 
one-hundred-percenters: Acetone-ds; Benzene-ds, . · _· ... 
Chloroform-ct, Deuteilium Chloride (29% solution in D2O), 
Deuterium Oxide, M6thyl Sulfoxide-ds, and Pyridine-ds. 
Their exceptional purity eliminatys ma~king even in the most 
sensitive Fourier Tratisform systems. 
· An a,dditional 93 Fisher Deutetated Solvents are just afew .. 

atoms awayfrom being the stingiyst. Deuterium levels range 
from 99. 9 to_ ~8. at~mJ%. Use them when the very high~st · 
level of sens1t1v1ty 1s unnecessary. Or, when economy 1s 
necessary. : · 

. . I ·. I . 

S ; . Q •. 1 C I l trmgent ua 1ty ontro 

All Fish~r Deu!era~edl Solvents Jass a pattery of stringent 
QC tests mcludmg mf1ared spectroscopy and NMR analyses, 
or else. Or else they never see a. Fisher label. 

Fisher Deuterated Solvents, the stingy ones, are available 
._ at your local Fisher btanch~ Delivery,J within days. 

. . . I . -, - .. 
Fisher Scientific Con:1pajy :!j 

I . I 

- J ! . •,. 
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Gesellsch~ft fur Molekularbiologische Forschung mbH 

D-3301 Stock he Im uber Brau~schw~lg, Wes~-Germa~y 

Prof. Bernard L. Shapiro 
Departrrent of Chenistty 
Texas A & M University 
College Station, TX 77843 
USA 

1hr Zeichen lhre Nachrlcht vom Unser Zeichen 

Mascheroder Weg 1 

Telefon C0531l 7008-1 - Telex 9-52667 

Bahnst~tion : Exprellgut Braunschweig Hbf 
Stuckgut Braunschweig HGbf 

Tel. Durchwahl : 
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Daium 

LE/UH · 7008 -362/363 . February 26th, 1975 

Subject: A. XL-100-Decoupler Offset for SelectiveHeteronuclear Decoupling 
---- B. CFT-20 Spinner 

Dear Dr. Shapiro, 

A. We have recently perfonned a series of 13c { 1H} :...selective decoupling 
experiments as a method of assigning close ·lying carbon signals in arcma.tic 
COillfOun::l.S. To find the right decoupler offset is, of course, a prerequisite. 
The usual method, i.e. observing the residual 1:3c, 1Ei-couplii1g of the TI£ 
13c-signal as a function of the decoupler offset and extrap:)lating to 
Jr= 0 is a rather tedious job, especially if one doesn't want to have too 
ITR.1Ch TMS in the solution to be studied. With the Varian XL-100 there _is a 
ITR.1ch easier way, obviously intended by the iranufacturer, but not inmediately 
obvious to the user. · This is the recipe 

1 ... . 
a). Run the . H spectrum first FT-wise, pulsing at the high-field 

. side of the spectrum. · 

b) Determine the offset of the TMS signal frcm .the :i;uise fOSition.. 

c) A¢id this number to your sweep offset. 

The resulting figure gives the exact d~oupler offset r~ired to decouple 
the 1H TI£ signal durmg observation of the X nucleus, e.g. 13c (provided 
one uses the same solution arrl the same lock signal). In other words: the 
sweep offset necessary to pulse on TMS is identical with the decoupler 
offset necessary to decouple .TMS. 

B. A useful · hint for CFT-20 ·owners: the silver · mirror on the spinner, re­
quired to measure the spinning rate, wears off.·· in a, matter of weeks. If 
it is replaced by a coating of white correction fluid, it works beautifully 
again (and seems to be rrore durable). · 

Please credit this contribution to Ernest Lustig's suscription. 

Yours sincerely, 

~~Ettl~ 
Ludger Ernst 

Vorsitzender des Kuratoriums: Professor Dr. Horst Sund, Konstanz - Direktorium : Professor Dr. FrHz Wagner und Wilbrand Hackmann, Stockheim 
Eingetragen befm Amtsgerichf Braunschweig : HRB 47i · 
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I♦ National Research Council. 
Canada · 

c 6nseil national de recherches 
C~nada · · · · 

Division of Chemistry Dil ision de chimie 

Fr· Reference . 

February 6, 1975 

' . 

1 

Dr. Bernard L. Shapiri
1

o, 1
1 

· Department of Chemist
1

ry, I 
Texas A&M University, ·1 . j 
College Station, Texs.s 7784 3', I 
U. S.. A. 

I I .. 

I 
Dear Barry, 

I 

F] uorine ,Resonance. in . VF5 
I . I . . . I . I ; ,. . . • . . 

. . Thank you for ·your efxce~lent ·handling · of the mail situation. 
: .. Our · postal employees I are not! as /I.able as they . once · wer\= • .. ·• · .. · .. · .· · . 

. · . There has be~n a lotl of !I.study of averagihg mechanisms in .. 
pentafluorides · and o f their fsta~e of aggregation!, neat and . in 
solution. One of the most reactive and least stG.died of these 

· compounds has been v~ adium 1pent.af1uoride • . · ( Canl. J. Chem. 52·, 
· 2236 (1974)). We have finally been able, to resoa.ve . f .ine 
structure from spin 9oupling; . in Ii a · dilute solutioh of S02ClF and 
CF2Cl2 at .-140°C. · Tr;ie VF5 ~xist_s as chains of oJctahedra . 
joined by ~-fluorir;ie bridgei:; 1• /! 1 The spectrum may be fitted by . 
the following parameters where the spin couplin0s are . in •Hertz 

4 

· and the chemical shifts are :p.p l.m. to low field of CF_c1 3 . 
. I ' I . 

03 ·= -13 :i .;· I J3-3' = 9 

04 = -627 ., I J3-4 = 12~ 
. i I . 

o5, = ::._536 : I J 3~4, = 214 
J. I 

V 

= 9 

- 122 

5 I I J3-5 = .122 
. . . I I . 

·. Experimental and theore
1
tical spectra are shown on the · 

fig:ure for the non-bridging / flu 1orin!8s. . Extra i :llnes a.rise. from . 
. the end groups • · · •1 

1
1 · · 

SB/gm 

Ottawa; Canada 
K1A OR9 · 

I 
i. j. 

.i . I 

I 

Best wishes 

b . S. Brownste 
1
n. · . . 
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DWJ_/ SCfJ 

i?±ofcsoo:r. Bc::cn,-?rli: !1. ~{hapiro l· 
· TJIJ.ITJlJMR ?e,rnlctter, 

Dcpartnont or~chenistry, 
Colle,:;e of Science, 

·
0::cxas A ::mC1

• i-i. Univcrsi t;,,r ~ 
Collcce Station, 
:'Ef..1\S 77843, .1.T.S.l; .• 

De2.r Dr. Sl1e .. ::?iro, 

J. 
I 

I· 

. I . . 

OO~IIDl~[Ull 00~ OOMIOOOO · 
Bradford Yorkshire B07 1DP)... Sri.eland. 
Telephone 33466 Ext • . 280, 498. 
Telex 51309 University Brad 

. I 

Sohool of Stodlo, ,l ch,mlst,v . 
I • 

. Rotaner:s of suluhur,containin,:; c:ninoacicls in acid so 1 utions 
. I I . I . . I .· . . 

F ·11 · · . 60 -~, 1H .,. t · 1 h t . . . . O~ O\D.llf; our l1rGVlOUS 1 LJ:.Z moaS~8Il19Il S on 81.1 p ur1con a.inine; anino:-
acicls in basic D

2
o solution2J,..,.and. 220 I1i1Iz J H mee.surenents of deceptively simple 

spect:u; of otl_1er ;_~~noacids- ( .J, ue rep~rt f ~me -220 IIT-Iz s~~ctr~ of ::;_ulph~-­
contu.inin;..:; o.minoacio.s record.ed by Dr. .:J. J • [ Dale (now at 11.obot~ Labor a tones, 
Q.ueenborouch, H~ll 5,EL, Ent~lhnd) in 2.cid solution~ Gerainc:.l (Protons were 
ansigned by analogy with the l vicin,il [coupl~ng , .. :onstnnts of 8.~ arid 3.2 Hz in 
cysteine. The fr~ctionn.l populations of · th'7 side-chain rotamers, d_erived by a 
Pachler procedure., are not r ery depenc'cent l on the . size of the_l side-:-group, ahd ·. 
show that for ~everal ~i..c~ds ~he. rot~er wi}h cnrboxyl ~d sulphur-containing 
groups E,Q.Uche is surpris1n6li>7 highly lpopulf. ted over a wide pD/ r3llge. Increase 
of temperature tends to equaO..ise the 

1
1xipulations ru1d to decrease the chemical­

shift difference betveen thej two gemino.l ptotons. For S-curb:oxyr.iethyl cysteine 
and S-rnet!lyl cysteine (whethecc at lmi pD o~ in zwitterion forp at higher pD), 
and for S-t-bu.tyl cysteim) v.'nc~ S-benzyl cyt teine at 101·1 pD, the geminal coupling 
constant of the eethylene hy1drogens is clohely similar, near to 14.9 Hz. · 

I ·i . I .. . 
In L-cysteic !lcid, .the 

1

chcr·, icb.l 1shii"t ~f the m~thine proton e:r..hibits two 
downfield. shifts, enc£ of o.15 :e_.p.t1 •. ~

1 
pre~ . .::1.111_:ably owillf: . t? proltonation, first ?f 

-NH
2 

ano. then of -COO and ~0- erOi+ps. I Small J A,v indicate
1
s sparse population 

of one rotar:1er throughout th1e ~D range studied. • In basic solution, rotamer 
·. I ,.;i th carboxyl o.mt sulphon~c grou1,s I transl is asmunec:_ predom~nant. Ro tamer III, 
despite bein6 unfavoura1Jle dterically, is ~ppreciably popub~ed in both acid o.nd 
ba:3e, ~net may. be stttbil~zcd jby tm_ intr'""·m<?l1ecular hyc',rogen bol

1
d. (which would also 

occur in I) as happens in tlle solid state. . .· 

Co.t. H C..O{~, _ t.0-2:-+l 

Hi3 

-I 

I 1T 
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Analogous Pr•rn .d.eternina tiom:1 hrwe been made of rela tive rotamer 
resi.dence times of phenylalo.nyl, tyrosyl, tryptophyl, and histidyl dipeptides 
and tripeptides in acidic an(i basic solution. Three kinds of temperature 
dependence are observed: little change, for mo:::i t compounds; tendency 
touards equalization, as for .L-trypophyl-L-tyros in~ iil base; and divergence, 
as for L-phenyin.lanyl-L-leucine in acid solution. · 

Yours sincerely, 

J .A.G. Dra..1<:e D.W~ Jones . H. Pa.kdel 

1. K.D. Bartle, D. \i . Jones and R.L'Amie, J. Chem. Soc., Perkin II, 646 (1972). 

2. B.J. Dale and D.W. Jones; Spectrochim. Acta,!, in the press. · 

3. TAHO NMR Newsletter 177, 48 (June, 1973). 

K.G.R. Pachler, SpectrQchim. Acta, 20, ·581 (1964). 



198-23 University of East Anglia · 

. Scl,601 Chemical Sdenre, · . · · · 

University Plain, Norwich NOR 88C 
Teleph6ne Norwich (0603) 56161 

From Professor A.R. Katritzky 

I . . . I . Telegrars UEANOR NORWICH 

. . . . { ' '7t~ Fl ebruary, 197 5 
D~~r Barry'J _ .. _ . .. . ·. ·1 : . .. _ _ _ _ . _ 

. . " . ., . t .. · . " ·. , . . ', 

Spectacular Spectral Chang~s !with r,~mperature Vari~t~on: ·-p~r1; ·1 . . 

The room temperature sp~druni q;f L 4 ~din1eth~l:-2, 5-d~6-e11:f Yl ~ex:ahydro.:. 
tetrazine (I) displays, in the N-CH

2 
region of ithe P: m. r; spect:ym (220 MHz), ·­

two singlets of equal intensity J one for the four ring methylene and one for the 
four benzyl methylene protonsl A specf rum of the same region ~t -80°, however. 
reveals the most dramatic chdnges . . Ai verit~ble forest of peaks !occur, a careful 
analysis of which (later confirf ed b_y_the invt stigation of sipecififally deuterated 
samples) _proved to be the superpos1t10:p of six AB quartets of ro

1

ughly equal area: .. 
i. e . . twenty four peaks in all. ~ s · show~ in the Figure, . most of tliese peaks are well 
resolved .though, unsurprisingly, some·, overllap does occur. · · 

Me "N~ N ""CH2Ph 
. 1

1 
I I 

. . . . . ... ·,.N~~: , I 

. . . . .· . . P _H2C _: · 1 ~e _·. · , 
· The explanation lies in the fact thdt at +ao0 

we have slowed down all the ring . 
inversions and also those. N-itlversions l which are of the "pa.ssink'' type (see Ref. ) . · 
This results in the isolation of three s'ets of bonformers . (Scheme)~ o'f which two 
sets are populated. · The full Jtory will1 be un'folded in a forthcoriling paper in J.C. S. · · 
Perkin II. · . · 1 I . I . . . · · . . · . ·. · 

Al\ I_· 
l~ 

Best wishes, Yours sincerely · 
. ! . I . , 

f\'L~·t'-i 
V. J. Baker, . A. R. Katritzky, J. P. Majoral. 

Me 
I 
N ___ N _CH ...;---Ph 
I I 2 · 

p h - CH 2-N ....--_ N 

___,,_ 
~ 

I 
Me 

I 

1· 

Ref. R.A. Y. Jones: A , R Katritzkyl K. A. F . Record; _and R. Scattergood; · 
J.C . S. Perkin II, 1974, 406. 

(i) 

(ii) 

,,...--_,, 
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aooa zorJch, . February 18, · 1975 
Unlversltlltstraese 6 J 

I 

Professor B L. Shapiro 
-I · I 
/Department . of Ch1mistry 

TEXAS A&M UNIVERSITY . . . . I . 
College of Scien0e 

Colleie Stati6n f 

T .E X AS . 778 3 

A Suggested Reference for P atinum-195 Chemical Shifts 
I I 

Dear Prof. Shapiro, 

In continuing our 195Pt nmr studies we have noticed f hat there 

seems tq be the usual uncertaidty c
1

ncerning referencing. 

We would like to suggest that ~he Pj c16
2- ion might _krove suit-

. able since: 1 . • 

. . 

1. It _is commercially available . · · · · 

2. It appears at one end of t he 19f Pt spectrum (complexes of 

nitrogen, phosphorus, arsenic, olefins and many others are all 

to high field of this ion) J 

3. In the concentration range /0.3M to O.O3M the chemical shift 

of Na2Ptc16 is essentielly invariant (unlike thJ Ptc14
2- ion 

which does satisfy criteri~ 1 ahd 2). . 

Your readers might also be int~rest~d to learn that while the 

line width of the Platinum sighal i r the PtC142- ion is approxi­

mately 25Hz we have observed that in some complexes lof nitrogen 

(I= 1) and arsenic (I= 3/2) i idtJ s may be of the order of 

100 Hz or more. I 

Please credit this contributioh to the "account" of Prof. L. M. 

Venanzi. I 

Sincerely, 

~--. I , 

.~~~ 
G. Bal)'.imann 

·. r I . 
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2 1 FEB. 1975 B-9000 GENT, .......................... ... . .................. . 
KRIJGSLAAN 271 - S 4 
( Belgi~ -Europa) · 

Tel. 225715 

We have studied the ring reversal of some trans-1,5-diMe-spiro[S ;sl­
undecanes. There are two pairs of equistructural chair conformations, s-ay cm, f3f3 
and a.8 ,-Sa. 

o(o{ 
·~ 

Me 

x:x:_5:s ti ~~ A 
Me 0 , S 

I 

H I 

Me 

o1p ;;tp ti >CX} B 
' , . ~~ 

Me 
Me · 

. . 

The aa, f3S pair must be strained, because of the Me that sticks above the plane 
of one ring (Me inside strain, cfr energy of an. axial t,Bu group). - Therefore, 
the pair aa,SS should not contribute · significantly to the ground state proper­
ties of the compound. Interconversion between: aS and Sa requires~ double ring 
reversal: after topomerization of only one ring aa or SS is formally obtained. 
Presumably the strain present herein causes the other ring to flip concertedly. 
We then expect that (i) both rings of the spire compound should topomerize at 
the same rate (ii) the strain present in the prospective forms d.a,SS should 
cause a higher barrier to -reversal than in the spire compou~d without Me sub­
stituents. · 

C. Becu at this laboratory succeeded in preparing the title co~pound 
(A) and the parent compound B. Here we have in one spire compound two hetero­
cycles whose rates of topomerization are greatly different, (1) a 1,3-dioxane 
ring, usual barrier ~10 kcal/mole (2) a 1,2,3-trithiarie ring, usual barrier 
~14 kcal/mole. Moreover, the Me inside strain of the .aa, SS conformation in com­
pound A must be maximized because of (i) the short c..:obond (ii) the large free 
energy difference %7 kcal/mole between the chair and the boat form of 1,3-di­
oxane. · From a DNMR study of A (observing the Me signals) we have indeed found 
the same barrier to . ring topomerization %16 kcal/mole for both rings. On the 
contrary, and as expected along the lines of previous reasoning, the 1 ~2,3-tri-

· thiane ring in B has the usual barrier of ~14 kcal/mole. 

fa~=c:-~- ~ 
D. Tavernier. M. Anteunis. 
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The ultimate in low-cost ·· 
FT NMR · Sif,ectroscopy ••• 

. • .. . 

• · Full multinuclear capabil-ity .. 
' I· 

I 

• High resolution ·1magnet for _pr.oton· FT .. 
I 

• 10 mm variable ;temp for C13 

· • Superi~r sensiti~ity 
I 
I 

FOR DETAILS, PLEASE CONTACT YOUR NEAREST BRUKER RE~RESENTA T/VE . 
. '· 

I 
Bruker Scientific Inc. 
One Westchester Plaza 
Elmsford, N. Y. 10523 

Bruker Magnetics Inc. 
1 Vine Brook. Park 
Burlington; Mass. 01803 

, Bruker Research 
·I 1548 Page Mill Road 

Palo Alto, Calif. 94305 
T"I l.41"il LIQ::l-::!173 

Bruker Spectrospin Ltd. 
84 Orchard View Blvd., Suite 101 
Toronto, Canada 

..,.. _ . ln •i A\ C'n"l CAin 1,..1 /t::1 "'7\ 'l7"i_O?l=i.n Tel. (416) 486-7907 
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COLORADO SEMINARY 

UNIVERSITY OF DENVER 
UNIV ERSITY PARK • DEN V E R, COLORADO 8021·0 

DEPARTMENT OF CHEMISTRY/ 303 •.753-2436 

· February 21 , 1975 

Dear Barry: 

Title: 13c NMR of Metalloporphyrins 

In conjunction with a Varian 13c Workshop at the University of Denver, 
we recently had -. the opportunity to obtain the 13c nmr spectra of some 
meta 11 oporphyri n·s on a CFT-20. The results are presented in the accompanying 
Table. Spectra were_r~n.in c~c1 3 solution at ca. 35° wit~ a ca. 20° pulse ·. 
and ca. l sec. acqu1s1t1on time. 10,000 to 60,000 transients were accumulated 
for each sample. - Carbons are numbered as in the diagram. All shifts are i.n 
ppm downfi.eld of TMS. Carbon fluorine coupling constants in Hz are in 
parentheses. 

R · 

eso 
I I 

R 

Assignments of the resonances in tetrakis­
(para-,sopropylphenyl)porphyrin (H2(p-iPr-TPP)) 
and its complexes were based on comparison with 

- the reported sp~ctru~ of zinc tetraphenyl­
porphyrin (Zn(TPP))I and the expected~effect of 
alkyl s~bstitution on the phenyl-ring carbon . 
shifts. The repor~ed spectrum of 0(,0!(,o<"".tri -
fl uoromethyl toluene . was · used to assign · 

_ resonances in tetrakis(para-trifluoromethyl-
. phe·nyl)porphyrin (H2(p-CF3:-TPP)) and its 

complexes. The spectra of the octaethyl­
porphyrin (0EP) complexes were assigned by 
analogy with spectra of Hi(OEP) and Zn(0EP). 4 

R In ~lT cases · the assignments are consistent 
_ with the integration of the spectr~ provided 

allowance is made for the longer relaxa.tion times of the quaternary carbons. 
· The assignment of th~ resonance$ in the spectra rif tetrakis(ortho-tolyl)­

porphyri n (H2(o-Me-TPP)J and its complexes is less obvious. The o-CH3 is on 
carbon 21• The c<-C signal in the free porphyrin exhibited characteristic 
broadening4 and was readily assigned. The 8 -C was assigned on the basis nf 
intens.ity. · c1 is the only quaternary carbon ~xpected a~ the high field end 

.. of the. spectrum. · The two quaternary carbons ,n the region 139-142 ppm must 
be C21 and meso-C. · The signal at 141.6 ppm in the free porphyrin remains 
_unspTit in the complexes, while the signal at 139.7 in the free porphyrin is 
split into two on complex formation. It seems likely that the former is meso-C 
and the latter C21 since the phenyl carbons. are more likely to detect the sided­
ness of the porphyrin complex than are the porphyrin ring carbons. Whichever 
way the as~ignments are ~ade, th~ mesa-~ ~eso~ance in H2(o-Me:TPP) an~ its 
complexes 1s 2-6 ppm upfield of ,ts pos1t1on 1n the less ster,cally hindered 
porphyrins, suggesting a strain contribution to the shift. A similar .contri-

. bution to the shift of :c2, could explain the . fact that it is ca. 6 ppm 



Compound 

H2 (p-iPr-:-TP~) 

In(p-iPr-Tt>P)Cl 

· TlO(p-iPr-TPP) 

Ru(C0) (p-iPr-TPP) (py) 

Hip:...CF 
3
-'fPP) 

in(p-CF
3

:..TPP)Cl ·· 

Ti0 (p-CF 
3
-TPP) 

Ru(CO) (p-CF 
3
-TPP) (TIIF) 

- --Ru (p-CF- --TPP) [P (0Me) '] -
. · 3 . 3 .2 

Ru(p-CF 
3
-TPP) (t-Bil-NC)

2
.i 

H
2

(o-Me;:_TPP) 

In(o-Me-TPP)C~ 

TiO(o-Me-TPP) 

Zn(TPP) c 

. H
2

(0EP) d 

In(OEP)Cl 

·Ru(CO)(OEP)(THF) 

Zn(OEP) d 

w 

TABLE I 

13c NMR OF METALLOP0RPHYRINS 

a e meso Ci c2 C2' 
-

146.8 131:1 148.2 120 . 2 134 . 7 

149.6 132. 7 148 . 6 121. 9 · 134. 8 
{hroad) 

148.7 . 132.6 148. 7 . 123. 8 .· 134.7 

143.8 131.8 147.7 . 121. 7 134.4 . 
134.2 

146. 5 13i , 4 145.6 . i19.1 134.7 

149.5 133.1 145.2 120.7 135.2 
134.4 

. 148.4 132.9 145.2 · _122.6 134.9 
134.5" 

143.9 132.0 14f?.l 
120·.9 134.1 

134.5 

· ·143, 8 . · ---131.8 ·.-______ -147 .• 0 - _____.: 120 . 8 . 134.0 

143.3 131.6 147.i 120.2 134.2 

146.7 130.8 141.6 119.0 134.0 139.7 

149.5 . 132.4 141.2 120.6 133.5 ·. 139 .• 1 
120.8 134.5 ll+0.8 

148.5° 132.3 . 141.2 122.4 133.8 139.3 
122.6 . 134.2 140.4 

150.8 132.5 · 143.3 121.6 134.9 

.. e 140.9 96.0 

14f,.9 143.4 97,9 
. - -

-141.l 141.5f 98.5 

146.7 141.1 96.2 

cj C I 
3 ~ 

124.7 139.6 

1211. 8 · 139.1 

125.0 139 . 1 

124 . 3 140.2 
124 ; 6 

123.9 130a 
(3) 

124.1 · 131.0 
(3.5) . (32) 

124.1 . 131.0 
(32) _. 

123 . 5 . 130.2 
(32) 

R 
' 

CH 34 .. 1 
CH

3 
24.3 

CH 34.1 
CH

3 
24.3 

CH . 34.1 
CHj 24.3 

CH . .14. 2 
CH

3
_24.3 

124.7
4 

124.S 
(272) 

124.7 
(268) 

124.7 
(272) 

L 

' . 

PY 144. 2, 121. 3 
co 180.3 

THF 64.2, 33,5 
co 180.1 

- ·- 123 , 3 _ _,:_ _____ 129_5_____ b :..:.__ __ -'~· _ 47, 7~ · 
(32) . 

124.3 

" . 
124.2 
124.5 

i23.4 

129.3 

. 129. 3 
129.S 

124.3 129.4 
124 •. 6 129. 6 

129.5 . 
(32) 

128.5 

128 . 7 

128.8 

127.5 . 128.0 

b 

21.4 

21.1 
21.6 

21.0 · 
21.9 

CH
2 

19,7 
CH

3 
18.3 

CH2 20.0 
CH

3 
18.S 

CH
2 

19.9 
CH3 18.5 

CH
2 

19.8 · 
CH3 18.8 

CH
3 

29.1 

THF 63.0~ 21.9 . 
co 184. 

• · , 
4 Estimated by comparison -·1,lith ··complexes ,' ' . 8-C -obscures··:.part of e a c h quartet · in free porphy.rin . · ,_ •~Not observed-.- · cSpectrum in- ·d~-pyridine/D •O, 
d · e · f . . - . - , / , 

2 
from ref, ,- 1. 
( ) . 

Spectru( ) CDC13 from ref. 4. Not ,,r .eporte~ ·,, Assignments may be intercl\ )d. 

_, 
lO 
co 
I 

·N 
\.0 
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downfield of C2 rather than the 8.9 ppm expected for methyl substitution. 2 
. ; The ot_her ambiguity concerns the assignment of C3 .- and C4. The methYl _ 

,~subst!tuent is expected to shift ~he carbon ortho to_it {C3,) 0.7 ppm 
' downfield and the carbon para .to it (C3) 2.9 ppm upfield.2 Therefore we 
e~pect about 4 ppm b~tween resonances o! c3 and c3,. This suggests th~t the 
signal at 124 . 3 ppm in the free porphyrin is the resonance of c3 and either 
the signal at 128.5 or 129.3 is due to ·C3, the other to C4. The splitting of 
the 129·.3 signal into two signals in the complexes would seem more likely 
for C3 , than c4, but it is not conclusive evidence for the assignment. 

several features of the spectra are noteworthy. The shift of theo<.-C 
appears to be very sensitive to metal ion with Ru shifting it upfield ca. 3 
ppm from the free porphyrin, TiO ca. 2 ppm downfield; and InCl ca. 3 ppm 
downfield. Shifts for the same porphyrin with different metal ions vary 
by 1-2 ppm for both /3 -C and meso-C. Shifts for carbons in peripheral alkyl 
groups oi phenyl riogs are much less sensitive to chariges in metal. The 
sensitivity of the 13c shifts of «-C, 13-C, aricl rrieso-C to changes in metal 
ion indicate that considerable care must be exercised in the choi~e of a 
diamagnetic reference compound in studies of paramagnetic shifts i~ 
metalloporphyrins. · 

Nonequivalence of carbons due to slow axial ligand exchange and 
restricted rotation of phenyl rings was observed in all the M(p-CF3-TPP)X 
complexes and in Ru(CO)(p-iPr-TPP)(py). Chemical shift differences . 
(in ppm) due to nonequivalence are

5
of comparable magnitude to the shift 

differences i~ the . proton spectra. In H2(o~Me~TPP) the various isomers 
due to methyl _orientations do not give resolvably different sp~ctra. In . 
the M(o-Me-TPP)(X) complexes many of the peaks are split into two 
resolvable peaks, implying that the cheniical shifts may be primarily 
dep~ndeni on the rel~tive orieniation with resp~ct to the axial ligand. 

A more detailed discussion of the comparison between the lH and Be 
spectra will be published shortly. 

l. 
2. 

3. 

4. 

5. 

:, 

·Sincerely, 

Sandra S. Eaton 

K. Wuthrich and R. Baumann, Helv. Chim. Acta. 56, 585 (1973)w 
G. C. Levy and G. L Nelson·, "Carbon-13 NuclearMagnetic Resonance for 
Organic Chemists", Wiley-Interscience, New York, 1972 p.81. 
L. F~ Johnson and .W. C. Jankowski, "Carbon-13 NMR Spectra: A 
Collection of As~igned, Coded, and Indexed Spectra'', Wiley-
Intersci ence, New York, 1972, #225. 
R. J. Abraham, G. E'. Hawkes, arid K. M. Snii th, J. C. S. Perkin I I, 
627 (1974). . -
S. s; Eato~ and G • . R. Eaton, J.C. S. Chem. Commun. 576 (1974). 
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~ 1455 de Maisoimeuve Blvd. West 
Montreal, Quebec H3G 1M8 · 

DEPARTMENT OF CHEMISTRY 

□ 7141 Sherbrooke Street West 
Montreal, Quebec H4B 1 R6 

From 

Professor Bernard L. Shapiro 
Departmen,t of Chemi·stry . 
Texas _A and M ' Univei'sity . 
College Station, Texas · 77843 

. U.S.A. . . . 

Dear Barry: 

I 

l. 

• • 1 - • - ; ' • • •, 

Febfuary 11, . 1975 

I , 

I . 

I 

·coNVERSIO.N "OF AN HAJ 100 To· 13c FT OPERATION 

. . . We : ha1:,e recenqy ~ converted our HA-io;o spectrometer, ·which ~~s . 
equipped with the Vari.an C.W. 13c package, to FT operation. The design 

•.•• · · ' • , '·' I• , ) 1 • •• 

of .the ·system wc1;s based on the need ,to use available equipment .as much 
as possible • . Of the .. c.w. 13c components, · tlie y.;.3512 heteronuclear 

. decoupler .. and ' the V-4311 r .£. unit 
1
(with modifications) were retained . 

in . the new configuration.·. . . . . . . . 

. I· - . 

Pulse control and timing is drried 'out by means of a Tektronix 2600 
Series instrumentation . syste~ with /two pulse generator and two ramp 
(delay) generator plug.:.iri units. One pulse generator is employed to 
switch a Digilab 400-2 ~ulser (gated power amplifier) which boosts the 
r.f. signal from the V-4311 r.f. unit. _ The other pulse generator · 
controls . the computer via .the intetrupt system. · One ramp generator 

. • • I . . 

controls pulse interval . timing,' being _triggered • in synchronization with 
the audio reference frequencies. The other ramp generator, triggered 

·. synchronously with the _i:.f~ pulse, !provides a delay before 'the start of 
data acquisit:ion and ,switches off the signal to the audio frequency · phase 
detectors. dutirig and innnediat'ely .after the . pulse by controilirig a blanking 
amplifier: . Broadb.anci phase detection in\ the ana1yt;ical . channel is · · • 

. provided by' a modified PAR 128 pha~e detectqr. ,· We built our own blanking 
a~pl ifie3: . and aud io-freq~ency fil tr _·. circuitry~• 

. At present we are .· ref?tricted to a homonuclear internal lock., using a 
decoupled solvent line or - a capillii.ry. The pulsed lock system is easier 
to use and is more stable than was ' the original;C.W. homonuclear lock 

I 

system. / · 

I 

incorporating Sir George Williams University and Loyola of Montreal 
I . . 



Professor Bernard L, Shapiro February ,11, 1975 

. . 

A Hewlett-Packard 2114A computer (8K) is used for data. acquisition 
.and processing, with 4K of memory available for data collection and 
transforniabion. Mass storage for data is available on magnetic tape. 
We frequently sto:r:e our FID's in case re-processing might be required 
at a later stage, - Transformed .spectra can also be stored on tape if 

. necessary. Scope display is used during · processing, while hard copies 
of spectra ·are obtained using a Complot digital plotter, · The usual 
processing routines, such as exponential and trapezoidal digital 
filters, are available. Writing and de-bugging the software was by far 
the most time consuming aspect of the conversion. 

The principal current application of the FT system is to obtain the 
13c spectra of nitrogen heterocycles, 

LDC/ac 

Yours sincerely, 

L,D. Colebrook 
Prc:i;fessor of Chemistry 

198-32 
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. . Un1vers1ty·of Dur:hain ., 
pepartment of Chemistry ::,,,,,, . · 

Science Laboratories, South.'Rdi;ci, t>u~~am . DH1 3LE 

. ,Telephone: .Durha_~-64,971 tstb'~~de 038~) 

'.Professor Bernard -L. Shapiro, 
Department of Chemistry, 
Texas A and M University, . 
College of Science, · 
College Station, 
Texas . 77843, 
u~s.A. 

Dear Professor Shapiro, 

': I 

I , 

1, . • 
. .. • .. 

11th February; _l97~. 

.I 

Rotational isomers in perfiuorobisisopropylpyridazines 
- ·four adjacent rotors. · 

We hope this leHer is fast !enough to ward · off the dreaded pink note. 

, 19 
Recentl'y we observed. the El spe~tra of several perfluorobisisopropyl 

pyridazines: 

X 

(CF3)2CFO 

(CF3 ) 2CF~J 

X 

= ~· 
'l0J 

which have already beenreported (in the literature
1 

with directly measured 
19

F parameters. P~evious studies
2 

have indica.ted that, unlike .the perfluoro-
_ t-btityl and -methyl groups, the 1otation o~ a (C~

3
) 2CF g:oup ca~ be frozen 

at lower temperatures and the preferred orientations easily deduced. Normally 
the relative· stability of the various -conformations appears to be dependent 
on (i) adjacent or even distance bulky substi tuents and (ii) the position of 
substitution e.g. adjacent to. nitrogen in aromatic. azines usually leads to 
a sufficient! y large · 'hindrance gradient' to s_top rotation. In particular the 
two CF3 groups of (CF3) 2CF are usually forced.to take up a position of minimum 

crowding, orthogonal to_ the aromltic substrate •. Our results support this . 
ob~ervation but _show enhanced C£. ldeshielding,... greater than previously 
observed or expected and the result (from some approximate calculations) . 

of the. spatial ~roxim~ty of both : 
19

F atoms an.cl. CF bonds. In essence the 
following rotational isomers were found - represented in the plane of . the 
pyridazine ring and ignoring vibrational effects: 

CF
3 

CF
3 

CF · CF
3 3 

X F -z F -z I X X >- F F-< 

CF 
3 

CF
3 

CF
3 

CF
3 

2 3 4 5 2 3 4 

MAJOR ISOMER MINOR IS~R 

X 

5 

------\____, 



X 

19.8-34 

where the planes of X and the substrate are also approiimately ort~6gonal~ 
The intemal rotors are almost tocked together. In the initial analysis, 
this .structural information was overlooked. We can hopefully measure the 
relative steric hindrance of X substituents by (i) the relative proportions 
,of the · rotamers cir (ii) from tertiary fluorine shifts, and the series is being 
extended. 

Yours sincerely, 

4~ 
A. Royston . 

Chemical Shifts (upfield of internal CFC1
3

) 

I Assignment II 

Major Minor · Major Minor 

CF3 4b 69°00 
>71 

CF3 5b 71°56 

r-F 2'6' 

a-F 3t5r 

a-F 4' 

88°09 88 

137°.95/142°23 139°09 · 160°80 160°80 

147°51 150°25' 

t.:..F 4a 147°98 
163°90 163°54 

t-F Sa 172°46 

1. R~D. Chambers, M. Clark, J.A.H. MacBride, W.K.R. Musgrave and 
K.C. Srivastava, .J.C.S. Perkin I, 1974, 125. 

2. R~D. Chambers, R.P. Cortially, T.F. Holmes and W.K.R. Musgrave, 
J .c.s. Perkin I; 1974, 108, and references thetein •. 
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40 WATT/ 
MODEL 240L 
■ 20KHz to 10MHz coverage 
■ More than 4bw linear 

power output · 
■ Up to 150w CW & pulse 

output 
■ Works into any load. 

impedance 
■ Metered output 
Extraordinary performance in a 
wide -range of transducer drive 

· applications. Deliver up to 150w 
into any load regardless of ·its 
impedance. Compatible with all 
signal and function generators, 
the 240L is a high quality 
laboratory instrument for ultra­
sonics, biological research & 
electro-qptic modulation. 

100 WATT/ 
MODEL 3100L 
■ 250 KHz to 105MHz coverage 
■ Mlire than 100w linear output 
■ Up to 180w CW & pulse 
■ Works into any load 
■ Unconditionally stable 
Designed to replace bulkier and 
less efficient tube type amplifiers, 
the Model 3100L will provide 
reliable and maintenance free 
operation . NMR, ENDOR, ultra­
sonics and laser modulation are , 

. just a few of the applications for 
this versatile source of RF energy. 

20 WATT/ . 
MODEL 420L 
11 · 150KHz to 250MHz coverage 
■ 20 Watts power output 
• Low noise figure 
■ 45dB ± 1.5d8 gain 
■ Class A linearity 
The widest band solid state power 
amplifier available at its 20w 
power level, the ENI 420L is a 
truly state-of-the-art instrument. 
As a drive source for high resolution 
acousto-optic modulators and 
deflectors the Model 420L is 
invaluable. Its Class A linearity will 
amplify AM , FM, TV and pulse 
signals with minimum djstortion. 

.3 WATT/ 
MODEL SOOL 
■ Flat 27d8 gain 2MHz to 

500 MHz 
■ 1.7MHz to 560.MHz usable 

coverage . 
■ Thin film construction 
■ BdB noise figure 
■ Failsafe 
This compact unit can deliver more 
than 300 milliwatts from 1.7MHz 
to 560MHz at low distortion. A thin 
filr'n microelectronic circuit is the 
heart of this general utility 
laboratory amplifier. Extremely 
wide band response at a very 
modest price. 

\, 
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"Nmr C:::alculations on the PDP-11" 

Dear Barry: 
' . . 

I have recently . been working on a program for the theoretical 
calculation of nmr spectra. (sometimes incorrectly called simulation) 
for our departmental PDP~ll/40 with a LAB-11 peripheral ·for display, 
etc. The program is now done and is being used in coursework and to 
some extent in research.. It will calculate a 2-7 spin system, super­
impose a Lorentzian line width, and plot either the theoretical (stick) 
or Lorentzian line spectrum using a constant speed plot. It aiso 
allows variation of the chemical shifts, coupling constants and spec-

. trometer frequency individually after . the spectrum is displayed and, 
of course, will also vary -the width of the display and the "offset." 
Incidentally, it also prints out the transitions and intensities in 
fixed point. 

In the course of this project, it occurred to me that there 
might be other people engaged in this or similar projects who. have 
not noticed the possibility of a couple of computer-nik tricks to 
speed up the calculation. The first of these is one ·originally imple­
mented by Juers, Boettcher, Hull and Zimmermanl in a ·PDP-8 program. 
In this program the transitions are not saved in memory unless there 
is sufficient room, and they are stored only in a 1024 word stick 
figure display buffer, thus saving significant space. 

The other tricks .which make assembly language ideal for this 
program are the. abiiity to store the basis functions as individual 
bits of a word • . Thus the basis function . a8Sa8a is stored as 011010 
where beta = 1 and alpha · = 0. This ·· becomes · useful in two places. 
First, when the spin Hamiltonian matrix is set up2, the off-diagonal 
elements are given by · 

Huv = 1/2 Jij w 
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' . j .. _; . . ~----,. 

where W. = 1 if basis function·· ,u · :~nd ·basis function v differ only in L 
the int.erchange ·of spins i and.7} ! and W = 0 if the above is not true. 

. I . 

, The function -W can be dllculated by performing the exclusive 
OR between· the _ two bas1s functions. and then finding· only .two bi;t;:s op 
in j:he product. The exclusive OR is a hardware instruction in many 
minicomputers ai1d allows a complex comparison very rapidly. For 
example, if the two basis functions are, in a 5-spin system,· 01011 
and 01101, the operation ; 

. I 

(01011) .XOR~ (01101) = 00110 

which has only bits_ 3 and · 4 turned. on. 
be 1/2 J 34 ; ! 

· 1 

Thus, the matrix .element will 
. I • • 

Similarly, when the intbnsi tief~ are calculated after matrix . 
diag6nalization, the intensities/ Ikm are given by 

- . _ , I , : . 2 _ 
1km - (~~ ~ikc jm xiJ.) 

i J l . 
I 

whe:i;e the C and C' terms are . t ,hei ."old'.' and lln,ew" eigenvectors and Xi• •' 
.if the old basis function _.i:_ arid ; 

1
tne n~w basis function i differ onlyJ 

in the_ interchange . <;>f 1 _ spi1:. · f ;ij is · zero otherw~se. T_he exc:lusive 
OR of these two basis functions followed .by :counting · the number of 
differences will again .find ·the : :right, answer very quickly. · In compute ,,--..._ __ 
hot having the exclusive OR, it. ; ~ay be siinulated by subtractin_g the \.___,, 
A~D from . the in.elusive O,R . . A copy of' a spectrum of, ODCB is attached 
to prove the thing: really works ~I . 

. I 
I 

'· , I 
. I 
!:.: . 

;::rtr 
J ,ames w. Cooper 
Assistant Professor 

. I . . .. . 
1. DECUS 'p~o_gram number 8-_i94, :1May, ·:1969. : 

2 . . See, for example, E. D. Bec~er, : fiigh Resoluti;n Nillr. 

I 
i 

'i 

· i I. 
· I . 

I 
I 
I 

I 
I 

. I . 
i 
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NMRSPEC 
· No. OF SPINS= 4 
SPECTROMETER F~:EG! (MHZ)= 60 . . 
DI~PLAY WIDTH _; 36 
OFFSET= -10 

VCi>= 
VC2)= : 15~23 
V(l ) = 15. 23 
VC4)= 

J(i, 2)= !:!. 17 
J ( 1, 3) = . 1. 61 . 1 

J(1, 4)= : 36 
,](21 3:)-:= 7. 44 
,J(2, 4)= . 1. 61 
,J(3, 4)= .8 .. 17 · 
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LINE W1DTH = .-3 ' 
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·Prbfessor B~rnard L • . SHAPIRO . 
I Departme~nt _ o,f . ch~mistry 

·I Texas A & M University : 
. J College of 'science- . 
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U~S.A. -· 

. THALLIUM-CARBON CO~LING. CONSTANTS 

Dear Barry, 

. I . . . 
Since the .trend is more fand more towards NMR of nuclei other than 

protons, we wish to · "pay" our subscript"ion · in · thallium currency. ~ -
. I 13 · . · . · \__,, 

. Some time ago we have been mea~uring C spectra of several thallium cryp- · 

tates, i.e. thallium (TlN03 ) c91np_~_e:x~s of the macrobicyclic ligands I and 

II cc· ~Cl 1 t" . 100· ;1s .F
1 

• ) h . 203 , 205 1 · · l3 1· · . . 
3 

so u ion; XL- _ · . - ';I' spectrometer . T e _ . T - C coup 1.ng 

constants listed below J:iave been measured (at 30°C fo:r I and ·s 0 c for II). 

I 

II 

I 

. I 
I 
I 

·'. S 

Coupled Carbon Coupling Constant 

CH2-s 

CH2-N (a.) 

CH -N 2 (13) 

CH -0 2 

· 12Hz ± 0. 5 

{ lOHz 

<lHz 

{llHz 
SlHz 

9Hz 

12Hz 

{ 12Hz 
· < lHz 

\. 

,,........____ 

\__,, 
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Whereas all three types .of protons show appreciable coupling to the 

thallium nucleus in. the proton spectrum (J. Amer. Chem. Soc. 92, 2916 

(1970)), one of the two sets of .£H2o carbons does not displ.ay any cou-

. pling. Similarly, a large diff~rence in Tl-13c coupling is also found 

for the two kinds of £H2S carbons. 

A tentative assignment would indicate that the stronger ·coupling 

in these two .cases is with NCH
2
£H

2
o and NCH

2
£H

2
S and the weaker coup],.ing 

with the central 0£H2£H2o and. S£H2<;:_H2s carbons. · 

This might point to a special role of Tl •••• N ·coordination in the spin-spin 
· 13 

coupling mechanism. It may be stressed that these Tl- C, as well as the 

former Tl-
1

H (lee.cit.) couplings represent spin-spin interactions between 

nuciei separated by a ?on-covalent, coordination bond. 

Finally, whereas the thallium splittings are well resolved at 30°C 

for the TlN0
3 

cryptate of I (see also loc. cit.), the cryptate of II shows 

a coalescence of the 13c doublets at about +15°C, indicative, of Tl+ exchange 

in chloroform. 

Best regards, 

Yours sincerely, 

J.P. Kintzinger, J.M. Lehn 
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PHYSIKALISCHES INSTITUT 
7400 TCJBINGEN, den . 12, 2. 19 7 5 

DE_R UNlV,ERSITlH TOBINGEN Morgenstelle 
Telefon (071221 71 2423 

Professor · B .. B. Shapiro .. · 
Departmeni: of 9hemistry , 
Texas A &· M Un"iversity 
College . Sta.tion .. .. l 

Texas . ? 7 843 

U.S.A. 

·: lhr·Zelchen _ 

i 
I 

UnserZelchen:·: . Lu/Ru 
I 

, I 

" fhre Nachrlcht vom · · 

••· • 1 67
zn - NMR at loJ concentration 

' 
I 

, I 
! 

Dear Professor Shapiro, .I. 

Continuing ~ur -:invest:igat~ons on less corrunon nuclei . in. aqueous 

solutions, · -for instance · the . Fourier Transforin NMR:-invest:igations 

f 6 7 Z ( R f 1 2 - ·3 ) .· lh · d . d . . . ' . . 6 7 z· . 1 o - · n ·. e . · ·· , ·, · · we : ave · succee e · in: measuring · n-signa s 

at low concentration's . . Th ~s ·work has · b.een done with regard to the 

occurence of Zinc in bio19gical; 9ystems. I .h such sys'tems the . 

concentration of the _meta~ nuclei is usually verj small and is in 

the range 6f some millimo~es/kg H
2
0. · .. · . 

In t _he figure 1 a FT NMR s\ign~l. of . 6 7 Zn is given with some typical 

experim~ntal parameters. , 
I 

Further work in this low doncentration field also with other metal 

nuclei is running. 
i lf - . 

! . 

o;.wfi 
0,. Lt1tt 

SincerA. 5W. 
A. Schwenk -

I 

Ref. 1 The Magnetic Momerit of 6 7zn and ,.the Shielqing of Zinc Ions 
I 

Ref. 2 

by Water l 

B.W. Epperlein, H~ Krilger, O. Lutz, A. Schwenk 

Phys. Letters 45A~ 255 (1973) 
67 zn NMR Anomalous Solvent Isotope Effect in Aqueous 

Solutions 

s:w. Epperlein, 

_ Z. Na turf ors ch. 

I 
I . 

H~ Krilge~, 0. Lutz, A. Schwenk 
I . . 

29q., 660 (1974) 

. Ref. 3 Fourier Transform Nuclear Magnetic Resonance Studies 

B.W. Epperlein, H. Krilger, O. Luti, A. Schwenk 

O
f -67'7-~ 

. l.Jl \_, 

Z. Naturforsch. 29:a, 15'53 (197ft) · 

I 
-: . 
. I 



Figure. 1 · • 67zn-NMR-absorption-line at 4.814 MHz. Sample: 

· 0.014 molal aqueous Zn(C104 ) 2 s'olution, line 

width 40 Hz, spect;rum width 1070 Hz, measuring 

time ·3 h, pulse frequency 50 Hz, sample volume 

· 1 ml. 
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RUTGERS UNIVERSITY __ TheState UniversityofNewJersey 

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

Title: 

Dear Professor Shapiro: 

'-i . 
. _I 

. i 
I 

_ I 

·. I '· . 
: I 

! 

I 
,jl 

·!I 

-1 

J 

i 
Carbon 

SCHOOL OF CHEM IS I H \ 
Ra/ph-G. Wright lahura1nrr 
William Rieman laboraturr 

New Brimswick, New Jersey 08903 

Phosphorus Coupling Constants . 

During our continuing resea~ch on jthe chemistry -of hypervalent molecules 
we routinely obtain the 13C nmr spectra of all new molecules. In the case of 
phosphorus compounds we occas_ionally see some most unexpected coupling constants. 
Fo~ e~mple ,the absolute value of ~he JCOP in compounds !, ~ an~ ;-2,· · As the 
ox1.dat1.on state of phosphorus changes tfie -OCH3 · carbon 1 s coupling -· constant goes 
from Oto 12 Hz while the analogous ring •carbon shows the opposite trend. 

. . . . I . . . - , - . 

We are s~prised at the ~izJ of the three bond coupling to phosphorus of 
I . . . • . 

the trifluoromethyl carbons in 3, the observed spectrum is an unmistakable double 
· quartet. Maybe 17 Hz isn't that large when compared tci the 12 .8 H~ three bond 
. coupling seen in the biacetyl - tri~thyl phosphite adduct 4. 

-- - - - - - - I - . - - ~ 
We have spent some time, but with no success, attempting to locate the 

13C resonance due to the olefinic darbons in 3. We are planning to . obtain the 
nmr spectrum of the sample in the presence o[chromiuril. acetylacetonate · in hopes 
that the carbons will be relaxed artd that.the compound will ·not be decomposed. 

. I 

'DZD:mhs 

I 
I 

I 
! 

I 
1· 
I 
I 

. ·1 

I 
) 

i 

Sincerely yours, 

Dorothy Z ~. 'Denney 
~• r • • 
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C runr Data 

. I 
,-. 

2. ,,.-

CL.I 
J,. J. o, ,,.oct-13 -

ec§X. I'--.. 
- - · _ 0,,,,- \ 5 ,.,J .. · , .... re~ 

C. 'a 
.3 
,-,' 

tL 
Ct-I - c, . o -......._ . t,.. o.> c::;ro /p =(oct4z.c~\ 

,..,, 

-

a 49 .92 ( s) 

b 111. 71 (s) 

C 122. 72 _ (s) 

d 146 . 19 ( 20) 

a 57,03 (7) 

b lD .23 (D .6) 

C 124.62 (s) 

d 145.02 (4) -

a 56 .35 (12) 

b iJ,.1.15 (15) 

C 123 .15 (s) 

d 145.13 (s) 

19B~44 

e 120.57 JCF = 276 

JCCSP = . 

a 15.9 (7,5) 

b 62.5 (10) 

C 128.2 (2) 

d 9.9 (12.8) 

a ll 7 • 8 ( 2 72 ) 

b 124.5 (44) 

17 
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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-lO0A 
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 17 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 XL-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 rtot 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 µg of A9-THC (tetrahydro-cannabinol) in a 1-mm 
capillary with 5 µI CDC'3. Total time was 161/3 inutes (1000 pulses at 
1-second Intervals) . The spectrum of a concen ated sample is partial ly 
reproduced above for comparison. Ass ignments are written over peaks. 

... ,-

THC 
IA'--ydro-cannablnotl 

CHC~ 

The spectrum of 20 µ of A9-THC in a 5-mm 
tube with 400 µI coq,. Total time was 16% 
minutes (1000 pulses .at 1-second Intervals). 
Note the huge background peaks from residual 
CHCI,, the H2O in the solvent and adsorbed 
on the glassware, and the solvent impurity. 

TMS 

Varian Associates @ • 
611 Hansen Way, Box D-070 var1an 

Palo Alto, California 94303 
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Spectra: 1 Hof ODCB; 13 C of ODCB with proton spin-coupling. 




