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IWAN N. STRA Js Kl-IN srnllr 
fur Physikalische und .~heoretische Chemie 

der Technischen . Universitot Berlin 

D L. Pl 1· . . r. • 0g iani 

Pr f BL Sh I.: o • • • apiro 

Depa~tme~t ofl chemistry 
:_ '.r_9-xas .A and M U;ni versi ty 

i 

Co J,.lege Sta t .i , n ~ Texas 77843 
I 

13 . I 

. C-T1 of . Carboxyl Carbon in L-Proline 

· Berlin, den 28 / 4 / 75 
Tel.: (030) 314-
Az.: ': _; 

1 Berlin 12 
Stra6e de.s 17. Juril 112 
Ernst-Reuter-Haus 

1 Berlin 10 
Ernst-Reuter-Platz 7 . ' · 

Telefunken-Haus, 15. 0. G. · 

I 

: . ,. 

' 1 ! 
Dear Prof. Shapiro, . :i. 

I
. I • ! ( 

. . . . . . ·::.: ; l 
· in arecent ·. work i ( 1a, b) it has been shown that . the proton chemicaJ 

, , ·: •. ', . • •. •1 i I 

shifts · of L-Pl?o+ine and L-HydroxyProline dep_end on_ the position of· 

the Ga;boiyl J 1~ne. Preliminary T1 mea~urements,in undegassed 
·· · · · -1 I ... · · 

. solutions, of th~ Carboxyl group in L-Proline ' gave _'the following ; 
· . · ·. · · · ·I I . 

\..___,, 

,_ results at di.:f!'f erent pH values: 
. ~ . . ! ,,,,-- -~ 

i 
-pH ·- ,1 •. 0 , . 2~0 

I 
5.·o 

f 
7-51 9o2 10.01 11.0 

I 

I 

<T-, = :, .1 . 4 l 6 6.8 5.7 4~ 1 '8~5 6.2 (se'c.) 

A similar ·trend lof values is observed in. o~her amino acid~ ,(2,)., 
. in acidic and n~utral solutions. Although these. yal~es must be 

. • • I • . . • • - . • • 

handled with care (see,e.g. TAMU NMR Newsletter: 195.;_9 (1974) ), 
. . . I . . . 

· we w~uld like t9 put forward some suggestions. At pH< 1000, where 

:·L~Pr?iine · as:sumis prevalently .acidic and . zwitterionic st,ru~ture1, . 
our data are ~n laccord with the behaviour of the other amino acid.s~ 

However ~e no ~e !at pH~10.0 a _ consistent. increase in T1 val~es, in1t 
ob~:ervecf; in o

1

t9-er cases. We .suggest that_ t~is fact may be due .to 
a· relative 1o_, _e1ing in the hindered .intramolecular rotation aroufd 
the _·Coe-0 0 bond, 9-ue to the influence of -the .lone pair electro.ns c:J:t ' ' . I i ,;, • - .. , - • I 
the N ·atom -interacting with the negat'ively .charged COO groiip~being 

the ~n-ternal. 1ot. ation around the Ci;(..;Co . borid respo·nsible for ·t .h(;j.~,: j 
varia.tions in / ~c-T1 values of the Carboxyl . Carbon in amino _&w,id~ C: 

· (2) •. The :c·o:o,seq~ent change in direction of .the magnetically ani so'tro­
pic . coo~ ~i~~dr i group causes a corresponding change i~ direc.tion I 
of the magnet~c !contribution of this group,detected by the proton 

chemical shifJ s ;of the molecule. 
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I would like to tharik my friend M.Ellenberger from C.E.N. de Saclay 
Dr. J.Y.Lallemand from Ecole Normale Superieure de Paris .and Dr. D; 
Ziessow from this institut for their assistance and help. 

Best wishes 

REFERENCES: 

Yours . sincerel 
. . 

, 
. ; 

/ . . 

1a-L.Pogliani,M.Ellenberger, J.Amer.Chem.Soc.,96, .1621, (1974) 
b-L.Pogliani,M.Ellenberger,J.Valat, Org.Magn.Res.,z, (1975) to be 

pablished 

2- R.Deslauriers,I.C.P.Smith, "Topics in 13c-nmr· Spectroscopy" 2, 
ch~1, (1975),ed. by G.C.Levy,John Wiley Intersc~ence,Nl_Y., to be 

published 
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MARY COLLEGE I 
UNIVERSITY OF. LONDON 

I 

I 
PRINCIPAL Sir Harry W. Melvill~. K.C.B .. F.R.S. 

REGISTRAR R_~ P. Torig. O.B.E .• M.A. 
DEPARTMENT OF CHEMISTRY 

MILE END ROAD 
I 

LONDON El 4NS 

! 

' 
Pro~essor B.L. Shapiro ~ 
College of Science, . 
Texas A&M University, i 
College Station, Texas 177843, 
U.S.A. · ' 

Dear Barry, 

Tel. 01-980 48111 

6th May, 1975 ~ 

Effects ·of Relaxation Reagents on the Relatiye Width of Lines in Spin Multiplets. 
15N Puzzle 

Since our issues of TA$] come by sea I have only recently seen Charlie Reilly's 
letter and queries on the above topic in number 197. Today, I received copies of 
the letters and answers of Gitte and Bob Yold, Jerry Heeschen and Zeef Luz in 
issues 198 and 199. Th¢ copies were made and sent to me by Rosanna Mondelli since 
she, Giovanni Fronza 8.Iid I asked ourselves Charlie's questions some time ago. The 
results were published !in J. Chem. Soc., Chem. Comm., 1974, 195 under the title 
above (reference 1). l 

Question 1. Charlie 1 s ifirst .question (Why?) has been reasonably answered by all 
the above. Our first statements were in terms of a "generalized random field model y 
which included the sca~ar possibility.1 That has been excluded now by a discussion / 
"Differential and Non-~ifferential Line Broadening Effects of Relaxation Reagents i 
on Spin Multiplets in Liquids" concocted by Durgu Rao and I and accepted for Chemical 
Physics Letters (refer~nce 2). The main point here was to explain the fact1 that 
although broadening occurs for -cD2 and -cD3 fragments there is no differential 
effect between the lin~s in the multiplets as for -CD fragments. The explanation is 
done in terms of a random field, uncorrelated at the 2D sites. This lack of 
correlation suggests that the mechanism is in fact dipolar rather than scalar. 
Incidentally, I persuaded Durgu to become interested at the Ra:yleigh ENC Meeting 
at which I conducted ah interesting experiment related to Charlie's question 2 
(How general is the ph~nomenon?). 

' I 
Question 2. The generhlisation in terms of the spin ~ nucleus and the quadrupolar: 
nucleus (except for mo!'e than one quadrupolar nucleus in the spin system) is reported 
in reference 1 ~ - The generalisation in terms of the para.magnetic was achieved in · 
Ra:yleigh. I accepted f~ee samples of gadolinium fod, arid CDCl3 from the Norell 
Chemica+ ~ompany outsi:d~ the lecture theatre. These were mixed in a Willnad n.m.r: I 
tube obtained at cockt'ails and the 13c spectra were run on the Bruker demonstration 
instrument. The resultl was the same as for Cr(acac)3! This was the zenith. of my 
research entrepreneurship. · . . I 

I 
I 

.-· -
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Question 3. Preliminary measurements in Milan by Giovanni Franza show a lack o.f 
differential T1 e'i'fects at the three 13c lines of CDC13 • You will ha:ve gathered 
that the investig'a.tion is a well travelled one. It also has an even earlier history. 
The effect first · came to my attention (accidentally, o:f course) in a spectrum which 
Ed ~osenberg took here in 1972. The spectrum was published but we made no comment 
at aii- cm the effect (J. Chem. Soc., Dalton, 1973, 1674). I hoarded the observation 
until it; could become useful (the spectrum shows large effects on the 13c resonance 
of C6F 6 too, incidentally) • In fact, the 'something or other' for which Gi tte and 
Bob Vold suggest the effect is useful has in my case been to occasion visits to ··-­
Milan. Once we also went to Bologna (for a T1 measurement on Dr. Boicelli's 
instrument) where I can recommend the food. 

15N Puzzle. Let me now bring your attention to another interesting spectrum due to 
Geoff Hawkes. It is a proton noise decoupled 15N spectrum (at natural abundance) o.f 
Gramicidin-S in DMSO (N.B., no relaxation or other reagent has been used). The 
question is how to explain the absence of 1 5N signals in the amide region (they can 
be observed under other conditions). An additional question is: how many ways are 
there of nulling 1 5N resonances.? Geoff and I have delineated about five ways, all 
contained in a note submitted to, but not yet accepted by, J. Mag. Res. "Had we but 
world enough and time" I would suggest a competition (with an entrance fee to swell 
your funds) based on these questions. Unfortunately the note mey (if accepted) be 
out too soon for you to mount such a venture but, if you wish to proceed please do. 
The idea might appeal to you as a general fund raising technique! Should the note 
not have appeared by the time of the St. Andr.ews Meeting (July 6-llth) (see issue 
No. 194), any participant there with a val~d solution may claim a prize. Its nature 
will depend upon the gender of the winner. 

Rosanna Mondelli asks that you credit this contribution to her group! 

Yours sincerely, 

Professor E.W. Randall. 



0.3M in DMSO-d6 . 

I I I . I . I I ,I I I . I I . I: I 

100 -· so -·: 0 
ppm ,sNHf 

Natural. Abundance· 15N spectrwn (9 .12 MHz 1 o.f Grarucidin S :~ cyclo-(-D-f he~~-Pro-L-Va.1-L-Orn,-:-L..;.~eu) 2; · 
1n Noise decoupled, 15 mm o.d. tube, 120,000 scans in ca. 14 hours. i ' 
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Department of Chemistry 11,4:YORK 

~ ~'"" , U N I V E R. 5 I T Y 

. F A G U L T Y O F S C- f: E N C E . 

4700 KEELE STREET, DOWNS VIEW, ONTARIO . M3J lP3 

Dr. Barry Shapiro, 
Dept. of Chemistry, 
Texas A. & M University, 
College Station, Texas. 
77843. 

Dear Dr. Shapiro, 

. May 7th 1975. 

Teaching Postdoctoral Position. 

We are looking for suitable applicants for a 

teachi'ng _postdoctoral position which will be open. this september 

·_ (1975) for one year at a salary equivalent to ~he NRG, scale. 

The applicant should have ·a reasonable background 

and interest in nmr and a good background and :strong interest in 

bio-orgapic or bio-inorganic chemistry. 

Enquiries should be ·addressed in the fd.rst . 

instance to one of us (below). The names of two referees willing to 

support an application are required,and it would be appreciated if 

the applicant would ask at least one of these to Bend, a letter of 

reference to arrive near the same time as the application. 

· Yours sincerely, 
-- ~ -

for C. E •. Holloway, 

D. V. Stynes, 

I. M. Walker • . 

Department of Chemistry. 

201-6 
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Multi-budget systems lor multi-discipline 
·applications~ .• Tracor Northern signal. averagers. 

I 
· Data once thought to bei unob­
tainable due to. its fringe p9sition. 
is now easily captured by Tracor 

. Northern,.s signal averagers. The 
adaptability and versatUityiof our 
powerful systems is pro~en by 
their daily use in fields lik~ spec­
troscopy, electronics, physics, 
medicine, mechanical vi~ration 
studies and analytical chemistry 
to name a few. ! 

! 

. 
" 

•' 

~ · - --- ,,,_--· 
• • -••• 0 .-.a £ '0;,. 

----' 1.. ,.; .J • .. 

.i 
NS-575A Digital Signal An'.alyzer. 
The most advanced fixe:d pro­
gram signal averaging system. 

Over . 4010_ signal ave.raging 
installations provide the: back­
ground and expertise in design­
ing the · 575A. Implementation of 
the most sophisticated P,roduc­
tion techniques enables; us to 
offer these features as standard: 

I * 1024, 2048 or4096 memory 
with 220-1 counts per add_ress. * 4 digit thumbwheel time base 
control. 10 uSec. to 10 Sec. 
per address. ! · 

* Pre and post analysis delay. 
* Continuous or real time i · 

display. . : . , * Digital display of add res~, data, 
and number of sweeps i 
performed . . : · . ! . * Built in oscillo~cope. ! * 7 data processing modes. 

. . I . 

To provide users with extensive 
-· flexibility and versatility, over 2P 
plug-in modules are available for: 

. • I • * High resolution (9 or 12 bit) 
.averaging of 1 to 8 signals at 
speeds up to 10 uSec. : 
per address. · I - . . ! 

I 

i I . -

I I · 

l I 
Left: NS-575A with Biomation plug-i-n 
module examines severe noise situation: 
Right: 100KHz triangular waveform is 
detected after 1024 sweeps (real time= · 
8 sec.). 

* 10 nSec. per address averaging · 
with Biomation Transient 
Recorder. 

* PHA/MCS analysis. * Auto and cross correlation . 
analysis. · 

* Parametric sweep and 
pre-synchronization signal 

. averaging. . * Time interval trend/distribution 
analysis. . * Signal frequency analysis. 

* Voltage distribution analysis. * High resolution waveform 
· digitizing. 

. 
• I 

,- -::;i~::- --r--1 ... .-e:. j" .... :-·-.r • ...: . 
-~ -­.. 

. NS-570. A unique low cost signal . 
averaging system. . 
.. Years of design ~xperience · 

have gone into Tr_acor Northern's 
NS-570 to produce a system ideal 
.for d~dicated averaging and MCS 
applications. No other system 

· available today can match the 
570's low cost and state of the art . 
features. And no other system 
comes close to the 570's ease of 
oper~tion. ._. . _ . 

Built into this unique system 
are 6.5" Tektronix_ oscilloscope; 

I 
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 opbr-: 
ates within yours, we offer options 
like character generator display . 
and NMR synchronizer with e~sy 

I 

Tl\l.L~ · h:11~~4 
r<J~HS~• Jl\12 : ,~,r. 1;::;><,4 

• . I 

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

I 
to operate NMR controls. L,ike 
the main system, options are I

1
ow 

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 ~eel 
and cassette magnetic tape ~nd 
EIA compatible devices. And 
interfaces are available , or 
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 ye~rs ;,_ 
of experience and over400 insi aI.;.·• 
lations. We undoubtedly have 
worked in a situation simila r: to 
yours so we can talk results be­
fore you decide. Would you take 
anything less from the leader! · 

i 

Computer based Signal Averaging 
Systems a/so available. Galt or 
write for details. · · 

· Uu1m@mu1 Northern 
! Tracor Europa B.V.: .NORTHERN SCIENTIFIC INC·. 

2551We·st BeitlineiHigl'iway Schiphoi Airport Amsterdam 
Building 106, The Netherlands 

Telephone (0~0~ 41 _1_8_ ~~ 
· Middleton, Wisconsin 53562 . 

~~-~) ~~~-~~! 1ft~ft· 
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Oklahoma State University 

Department of Chemistry / (405) 872-6211, Ext. 7.215 I Stillwater, Oklahoma 74014 

May 11, 1975 

Professor B. L. Shapiro 

Department of Chemistry 

Texas A and M University . 

College Station, TEXAS 77843 

Title: Non Planarity in N-Substituted Pyrazoles 

Dear Dr. Shapiro: 

We wish to report a.s our contribution to . NMR Newsletter part of a 

study on certain . N-substituted (aryl) pyrazoles in ~hich ev.idence is 

presented that aryl groups can be orientated in a specific manner. Our 

best case is that shown below; 

({ 3. 90) CH
3
o 

(J 3.75) 

(rf 7.35) 

(tf 3.90)CH
3
o 

(✓ 3.75) 

Note the observed shielding of the ring proton nearest to the phenyl ring 

attached to the nitrogen atom. This suggests. tpat the phenyl ring is turned 

nearly perpendicular to the lone protnn. There is some perturbation of the 

protons on the nearest .metho~ group as well although the methoxy group 

furthest•removed is unaffected. These molecules exhibit some biological 

activity and work is continuing in the area. 

Sincerely yours, 

/J~ 
K. D. Berlin 

Regents Professor 
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PHYSICAL CHEMISTRY LABORATORY 

OXFORD UNIVERSITY 

Telephone 

OXFORD 
(0865-) 63322 

RF/EP 

Professor B.L. Shapiro, 
f I • Department o Ch~mistry, 

Texas A and M Un1versity, 
College Station, 1 

. Texas 77843, 
U.S.A. 

Dear Barry, 

8th May, 1975 

Differential-Mode T1 on ·cFT-20 

SOUTH PARKS ROAD 

OXFORD 

OX1 3OZ 

Some years · ago we sugg~st~d a mode of ' operati.ori for . inversion..:.recovery 
spin-lattice rel~xation measurements, in •Which the . spectra were pl_otted in 
a ._ difference mod~ (Sao-St) as a function of the pulse interval. (J. Chem. 
Phys. 54, 3367 (,1971)). The pulse sequence used, 

- i 

I[ ... T .•• . 90°(Sao) •.• T ••• 180° .'..t •.• 90°(St) •.•• ]n 

i 
had the principa:l advantage that, by subtracting free induction signals obtained 
only seconds apart, it minimized errors due to slow drift; of: field homogeneity. 
Since. Fourier tr 1ansformation is a linear process, differential free induction 
signals :yield di~ferential · spectra. · We believe that it is just as important to 
get an ·accurate measure of ·s ·as an accurate measure of St, and that· the computer­
fitting programsi which uses: ·as an additional variable parameter (alongside T1 ) 
are only reducin~g the significance of each St measurement by half, and hence 
have no net advantage. 

. 1 . . 
The,re .are s :ome further conveniences which result f -rom measuring T

1 
by the 

differential mod.e·. The Ti program on the Varian CFT-20 for example, enters pulse 
intervals in terins .of · the initial pulse interval LT and the additive . increment 
LI. (The multip'licative.mode has steps that are too coarse.) Wi_th this _system, 
it is not really! possible to choose pulse intervals that are at the same •time 
well mat.ched to :the sensitive part of the exponential recovery. curve, and yet 
include a fin.al :interval , sufficiently long to measure Sao. The differential mode . 
avoids this probjlem; relaxation · times can be obtained even for experiments which 
failed for some :reason before all the traces were obtained. 

! . 

Another feiture. of differential-mode spectra is that the signals are always 
positive and they decay exponentially to zero. They thus avoid the problem of 
conventional in~ersio~-recovery spectra when a signal hear the null condition gets 
lost in the noisle. ·· Positive-going spectra may be more economically stacked on the 
recorder chart in the · usual "three-dimensional" display, and following an 
individual line iin very c'omplicated spectra may be easier in this mode. It also 
altows the exist:ing subroutine for peak-height print-out to be extended to Tl 
studies (the pro'gram only detects maxima). This is particularly important in 
overnight runs where cassette or disc storage is not available, and where the 

I 
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recorder pen may fail to write. It also relieves the tedium of measuring peaks 
with a ruler, and simplifies the process of feeding T1 data into a least-squares 
fitting routine. (We also use this option as a methoa of interrupting and 

._ resuming an inversion-recovery run, since the program will stop if the printer 
· ts switched off. Modifications to the parameter list can be made and the program 
will then resume if the printer is switched on and the command LS is entered.) 

We have written patches for the 16K version of the CFT-20 program part 
number 994114-07 revision E, and will be glad to provide details to any newsletter 
readers on request~ It requires the use of the computer front panel since we 
use the three sense switches to call in the three modifications, or to switch back 
to normal operation. The first patch (sense switch 1) modifies the pulse sequence 
to the -one shown ab~ve. An even number of transients must be used. The second 
patch (sense switch 2) subtracts memory contents from the incoming signal where 
previously ·they were added. This has the effect of alternating the sign of the 
incoming free induction signal. The option can be used independently for many 
kinds of difference spectroscopy, for example double resonance/single resonance. 
(In this patch we also take care of ·a little problem with the d.c. correction of 
the free induction signal.) The third patch (sense switch 3) automatically 
prints out the peak heights. It can be used in the different_ial mode inversion 
recovery sequence or anywhere else that automatic listing could be useful. 

Yours sincerely, 

Geoffrey Bodenhausen 

David Turner 

Ray Freeman,,_ 
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ORGANISCH CHEMISCH LABORATORIUM 
I 

DER RJJKSUNIVERSITEIT TE UTRECHT 

CROESEST:RAAT 79 UTRECHT, may - 13, 1975 
POSTGIRO 65985 - TEL. 8 23 11. 

! . 
Dear Professor Spapiro, 

I 
·.Pro·fessor B.L. Shapiro 

Departm~nt of Chemistry 
' . . ' ' . 

Texas A, & M University 

College Station, Texas 77843, 

U.S.A. 
L 

De~~ptive Intens!ities .in Selective Population Transfer experiments. 

7 

_J 

: . 1 2 
Recently . some au;thors ' have shown that the selective popula~ion transfer (SPT) 

, 13 1 
technique is a v.ery useful method · for sign d~termination of long-range C- H 

! 

coupling constants. We used t .his method 'in · order to determine the signs of 
··. 2 . 13 I . 2 13 I . . . · . 

J( C-2, H-1) a'nd J( . C-2, H-2) 10 some monosubst1tuted allenes (I) : 

· -1 · . . 1-1,.........._c. = c = t.........--H1 
l . . . H~ ~ ·?. 1"--. X 

In our experime~ts we applied a continuous irradiation field H2 (KHzl2,r
1
=; O. 2 Hz) 

to one of the 131c-2 satellites in the proton spectrum and recorded the C 
I 

spectrum of C-2 !in the FT-mode. The observed intensity changes for those 13c 

transitions whidh are progressively and regressively connected to the irradia-
: 

ted proton tran~ition are due to so-called ·. "generalized Overhauser effects". 

However, -~n thi~ kind of e:xperiments the pulse spectroscopy is applied to a 

system in a non~quilibrium state as defined by Ernst3 •4 • Therefore the observed 

intensity chang~s may depend on the flip angle of the non-selective 13c-pulse. 
I 

We studied this !effect by taking some spectra at various flip angles. 

The single resodance 
13

c spectrum of Fig. la represents the C-2 region of chloro­
: 

allene: a doublJt due to coupling with H-1 and a triplet due to coupling with H-2. 
I 

For the spectrum of Fig. lb the rf field H2 was placed at the resonance position 

of the most low ifield 13c-2 satellite of H-2. The flip angle of the 13c-pulse 

was 20°. As 

tion had an 

connected c4 

' can ibe seen from this figure the progressively connected c 1-transi-

intJnsity of +2½ times its normal value, whereas the regressively 
I • 

. I 
transition had an int@nsity of-½ times its normal value. For satu-

ration of the p7oton line the theoretical intensity changes are: +3 for the c 1 
transition and 1 1 for the c4 transition. In Fig. le the experiment was repeated 

under the same ~onditions except for the flip angle, which was 80°. The intensity 

of the regressiJ ely connected transition (C4) now was -2½ times its normal value, 

whereas no serious intensity changes were found for the other resonances, inclu-
' 

ding the progre~sively connected one! From these results it should be clear that 

,.,--._, 

,,.----... 
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. 6,3 Hz 

c, 
L.,5 Hz 

a 

b 

C 

Figure 1. 

25,2 MHz 13c FT NMR spectra (Varian XL-100-15; 16k) of chloroallene (C-2). 

a. Single resonance spectrum, 

b. Continuous irradiation of the most low. field 13c-2 satellite of H-2;o(=20° 

c. Ibid, ; ex. =80°. 

Spectral parameters: acquisition time 4.0 s; pulse, delay 0.0 s; number of 

transie11ts 250. 

care has t:o .be taken in the quantitative interpretation of intensity changes in SPT 

experiments, especially at large flip angles. 

References: 1. K,G.R. Pachler and P.L. Wessels, J. Magn. Resonance 12, 337, (1973). 
2. S. S~rensen, R,S. Hansen and H.J. Jakobsen, J, Magn.~esonance, 

,!i, 243, ( 1974). 
3, R.R. Ernst, W.P. Aue, E, Bartholdi, A. Hohener and S. Schaublin, 

Pure and Appl. Chem, 37, 47, (1974). 
4. S, Schaublin, A, Hohener and R.R. Ernst, J. Magn. Resonance ..!1..,196, 

(1974). 

Please credit this contribution 

to the account of M.J,A. qe Bie. 

SINCERELY YOURS: 



r.2Ull-TI:3 

1-
Fish~r Deuterated Solvents have such outstanding isotopic 
and chemical purity, it's against their nature to make NMR 
spectrum contributions. 
_ T~e stingiest Fisher Deuterated Solvents have an 

unsu:rpassed 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-p.undred-percenters: Acetone-d6, Benzene-d6, 
Chldroform-d, Deuterium Chloride (20% solution in D2O), 
Deuteriu~ Oxide, Methyl Sulfo;xide-d6, and Pyridine-ds . . -
Their exceptional purity eliminates masking even in the most 
sensitive Fourier Transform systems. 

Aµ additional 93 Fisher Deuterated Solvents are just a few 
atorris away from being the stingiest. Deuterium levels range 
fro~ 99.9 to ·98 atom%. Use them when the very highest 
leve, of sensitivity is unnecessary. Or, when economy is 
-necessary. 

Stringent Quality Control 

All Fisher Deuterated ~olvents p·ass a battery of stringent 
QC t~sts including infrared spectroscopy and NMR analyses, 
or else. Or else they never see a Fisher label. 

Fi~her Deuterated Solvents, the stingy ones, are available 
at ydut local Fisher branch. Delivery, within days. 

I 
I 

I 
I 

Fisher Scientific Company 
--- : I- -- -- - : -

I ' 

._i, ; . 
I 

I 
I 

, · 

'--



The University of Manitoba 

Department of Chemistry 
Winnipeg, Manitoba 
'Canada R3T 2N2 

May 13, 1975. 

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

Dear Dr. Shapiro: 

Cyclobutane Rings in NMR and Biology 

201-14 

--· ..... 

The cyclobutane ring system presents a challenging problem to NMR spectro­
scopists and is of considerable interest to scientists in the area -of 
nucleic acid chemistry. Cyclobutane rings are generated by covalent link- . 
ing of adjacent thymine bases upon u.v: irradiation of DNA. The formation 
of these thymine dimers causes local melting of double-helical DNA. We 
are attempting to evaluate some of the conformational consequences of thymine 
dimer formation with our PMR studies on the dinucleoside monophosphate 
d(TpT) and its u.v. - damaged counterpart d(T[p]T). Their 220 MHz (D20) 
spectra are shown iri Figures 1 and 2. W~ were pleasantly surprised to find 
that the spectral bands were, for the most part, well sep.arated and thus 
good spectral simulations could be obtained. The 6-hydrogen resonances of 
d(TpT) are located at 7.7-7.8 p.p.m. relative to TSP. In the photodimer 
they appear as an AB quartet centred near 4.30 p.p~m. (J = 6.0 Hz). This 
upfield shift and the mutual H6-H6 coupling constant is consistent with 
the presence of a cyclobutane ring in d(T[p]T). 

There are some striking differences in the splitting patterns of the two 
molecules, particularly for the 4'-, -5'-, and 5"-hydrogens of their pT 
and [p]T fragments._· These spectral changes can be translated into_ con­
formational changes and indicate that some distortion in the sugar-phosphate 
backbone is required .to bring the thymine bases into an orientation suit­
able for covalent bond formation. Note, however, the similarity in the 
5' ,5"-bands for the Tp and T[p] fragments (c.a. 3.7 p.p.m.). This indicates 
that the conformation of the hydroxymethyl group is essentia~ly unaffected 
by the thymine dimer formation. We hope to extend the photodimer at the 
3'-and 5'-positions in order to determine what influence, if any, dimer 
formation has on adjacent nucleoside fragments. 

Please credit this effort to Ted Schaefer. 

Sincerely, 

F. E. Hruska, 
Associate Professor. · 

FEH/ud 

D. J. Wood 
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UNIVERSITY OF LONDON KING'S COLLEGE 
I 

TEL: 01-836 5454 
i 

· 1 
I 

STRAND LONDON WC2R 21.S 

DEPARTMENT OF CHEMISTRY 

JMB/SC 
i· 

i 
. ,J 

I 

Professor B. !L. Shapiro, 
Department o; Chemistry, 
Texas A and M University, 
College Stati.'on, 
Texas 77843 ,_- ! 

U.S.A. 

Dear Barry, 
I 
i 

SUGGESTED TITLE _ 

13th May, 1975 • 

I 
I * "FINGS AINT WOT THEY USED TO BE" 
I. 
I 

l 
' i 

Stephen Robinson. has recently provided us with a number 

of metal hyd~ide complexes which show some remarkably complex high 

field proto~ lsp~ctra; moreover· things are not always as simple as 

th,ey seem at la first glance. A case in point is the compound I. 

H (A-) 

(I) \ c.\ 

/ 
ff\, Ru -

/ co I 
p (_ofb)~ 
~) 

I 

On the face 9f it, the hydride spectrum .is a doublet of doublet of 
i 31 

doublets due 1-to P-'H coupling, but inspection of the computer print 
i 

out (Bruker HFX-90, Nicolet 1084, 'H FT _@ 90 MHz) sho~there to be no 

consistency in the doublet splittings (FIG). The root of the problem 

is the secon~ order nature of the overal,.l spec:::trum sin~~ -- v0J' /J for the 
31 ' . l . - . 31 
. P spectrum i, ot (1) and (2) is small. The P -spectrum at 36.4 MHz 

. · 31 
bears out this 

I 
hypothesis. An iterative analysis of the P spectrum 

was made using the ITRCAL pr_ogram (whic·h · can be used on the 1084 without 
I 
I 

either disc or cassette, and maklng . use of the hardwired plot) regarding 
31 i 

the P specµ-um as ABX under conditions of complete proton decoupling. 
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The analysis was then extended to a 4 spin system introducing (4) · as an 

X nucleus (i.e. with a well separated chemical shift) and allowing all 

the hydride coupling constants to vary, but ignoring the presence of the 

phenyl groups in the system. Iteration was allowed on the proton 

transitions alone. 

31 
The P spectrum was repeated with specific decoupling of 

the phenyl protons, but allowi.ng the H(_
4

) trans~~ions to remain, hopefully 

unperturbed. The simulated spectrum using the P parameters and ~~~ 

parameters from the previous spectra have precious little resemblance to 
31 ' 31 31 the observed spectrum, but allowi.ng the p.,. 1 H couplings, then the : p.,.. P 

couplings, and finally all parameters to vary, a good simulation was 

obtained. 

reduced: 

What transpired was that all the J31}?.:...,H couplings had been 

obviously the power necessary to decouple the phenyl protons 

had effectively brought about an off-centre decoupling type of experiment 

as regards the hydride couplings, hence the title! In keeping with: some 
trans 

other simulations we have performed J31p..,3lp 
cis trans cis 

is of opposite signto 
· trans trans 

J3lp-3lp J31P~'H and J31P-'H likewise, and J3lp....3lp and J31p.,..~H 

are of like sign (TABLE) • . 

Please credit this contribution to Dennis Hall, and long 

may it keep the blue wolf from the door! 

Best wishes, 

. J • M. BRIGGS • 

*Including, perhaps, the Queen's English. What would Fowler say?! 

B. L. Shapiro 
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,TABLE 

J23 . 

! 
I 

Assigned Tratis 
l 

RMS Error 
i 

SPECTRUM 

31P ABX 
t 

34.4 

13 

±0.843 Hz 

Exptl. Error ! ±2.44 Hz 
I 

tVaried in i ~eration 
i 

'J\>w.r.t. ext. iH
3

Po4 
** w.r.t. int. ,TMS 

J 
x-y 

I 

in Hz i 
i 
i 

:I 

86% 

SPECTRUM SPECTRUM 

· 'H ABMX 31P ABMX 

34.4 31.2 t 

-463 ~0 -457.5 
t · 

20.9 t 13 .l tt 

36.8 35.9 t 

-194.6 t -103.9 tt 

18.l t 8.7 tt 

36.46 36.45 t 

· 122.48 122'.54 t 

129.06 129.16 t 

-5.613 t -5.613 

8 23 

±0.142 Hz ±1.85 Hz 

±0.610 Hz ±2.44 Hz 

ttv ' d t l ' 't t· arie separa e yin i era ion 

(o ppm) 

(o ppm) 

Parameters m~ ked t agree to within exptl. error iimits in 
31

P spectra. G 
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F 
WILEY-IN.FERSCIENCE .•. 
first with! he finest books 

in, urfield! · 
1. TOPICS IN CARBON-13 NMFl 
SPECTROSCOPY, Volume One : 

Edited by George C. Levy, Florida State 
University i · 

. I . ' 
The most comprehensive analysis of carbon-13 
SRectroscopy available. Topics include: an ad-

. vanced treatment of carbon-13 chemical shifts; 
extensive coverage of new areas of carbon-13 
nmr spectroscopy; an examination of carbon-13 
reaction mechanisms; and authoritative predic­
tions of future developments in nu'.clear mag-
netic resonance research. ' 
1~74 292 pages $17.50 . 

·; 

2.i CARBON-13 NUCLEAR MAGNETIC 
· RESONANCE FOR ORGANIC 

CHEMISTS I 

. G~orge C. Levy, Florida State UnivJrsity, and 
. G?rdon L. Nelson, General Electric 

1

corporation 
Pr.esents a new treatment of 13C Fourier trans­
fo~m nmr data and principal experimental 
concepts and spectral characteristics: Other 

· discussions show how to apply cmr methods, 
· organic compound analysis, organi'c intermedi­
atrs; and synthetic polymers and .~iopolymers. 
1972 · 222 pages j' · $11.50 

I . 

3. NUCLEAR MAGNETIC 
RESONANCE SPECTROSCOPY OF 
NUCLEIOTHERT~ANPROTONS 
Edited by T. Axenrod, City College of the 
City University of New York, and G. A. Webb, 
University of Surrey 
This volume provides a comprehensive review 
of ·nmr spectra of nuclei other' than . protons. 

·The book emphasizes both experimental and 
_theoreticai'aspects of nmr spectra, focusing on 
nmr of paramagnetic systems, ft spectroscopy, 
and the theoretical treatment of nmr param­
eters. 
1974 407 pages 

4. THE THEORY OF MAGNETIC 
RESONANCE 

$20.75 

By Charles P. Poole, Jr.,and Horacio A. Farach, 
both of the University of South Carolina 
Uses the direct product matrix expansion tech­
nique to underscore the essential similarities 
among the branches of magnetic resonance. 
Examines electron spin resonance, quadruple 
spectroscopy, and the Miissbauer effect. 
1972 . 452 pages $23.00 

I @) WIL.EY-INTERSCIENCE · \. + I ai divisi_on of John Wiley & Sons, Inc. 
,'(JV, 605 Third Avenue, New York, N.Y. 10016 

. I · Ir\ Canada: 22 Worcester Road, Rexdale, Ontario 
I I l----------~----------------1 . . !Mail coupon to: . I □ 1 (1-53154-5) , . □ 3 (1-03847-4) 

I ' I 738 ·1 □ 2 (1-53158-8) □ 4 (1-69383-9) I 
. Wiley-lntersclence, Dept. . : □ Please send me a list of local bookstores 

I P.O. 4569, Grand Central Station, . 11 carrying your titles. l!l 
New York, N.Y.10017 (i Ii? . Name _____________ _ 

I Gentlemen: .'i Affiliation __ ---,__________ · I 
I Please send me the book(s) I hav~ checked to Address______________ ■ 

the right to read and use free for i 10 days. At . . ■ 
the end of that time, i_f I am satisfied with my C1t~/State/Z1p___________ 111 I !order, I will send you the ·amount, indicated for Please add state and local taxes where . II 

I jeach book received plus postage and handling. applicable. 11 

!
Otherwise, I will return the order and owe Prices subject to change without notice; Ill 

I ·. nothing. \ 092-A5074-WI Iii •---------~--------------•-m . , ' .'i 

I . 
I' 
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Colorado State University 
Department of Chemistry Fort Collins, Colorado 

80523 

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

Dear Barry: 

May 20, +975 

Bruker spectrometer owners might be interested in some relatively 
simple modifications we have made on the probe of our Bruker HFX-90 
spectrometer to provide an external 19F lock capability. As original 
equipment on our spectrometer, we have an internal 19F lock, based on 
a double-tuned receiver coil (tuned for 19F and for the nuclide being 
observed, e.g., 13c). As internal locks are inconvenient to employ 
with some types of samples, even if a concentric capillary is employed, 
two of my graduate students, Jerry Dallas and Joe Ackerman, decided to 
modify the probe to incorporate the external lock capability. Two 
different configurations were explored. The basic layout is shown in 
the accompanying figure. 

In both configurations the external 19F tank circ~itry was contained 
in .a machined brass shielding compartment which fits snugly into a vacant 
region of the probe located at about 5 o'clock with respect to the active 
volume of the main (e.g., 13c) receiver coil. Also in both configurations, 
the 19F "magic T" and single coil tuning circuitry were contained in a 
second aluminum box that is attached to the probe; this box and its 
contents are identical to the original Bruker component used for the 
internal 19F lock. Hence, both the internal and external lock circuitry 
are simultaneously intact in the probe, and the choice of which lock mode 
to use is implemented simply by attaching the appropriate cables from the 
spectrometer to the BNC connectors of the correct aluminum box. 

The main differences between the two external lock configurations 
employed are the location and geometry of the 19F receiver coil and the 
lock sample. In the first configuration, indicated by the heavy dotted 
lines in the figure, a neat sample of C6F6 in a 3 mm o.d. capillary was 
located within the brass compartment, with a 4 mm i.d. tuned receiver coil 
wound around the capillary (13 turns of 26 AWG magnet wire). In the 
second configuration, a neat sample of C4F,e in a 2 mm o.d. capillary was 
located closer to the main receiver coil. This was accomplished by 
inserting the lock sample and receiver coil (25 turns of 28AWG magnet wire) 
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I 

Dr. Bernard L. Shapiro 
I 

May 20, 1975 
i 

within a 5.4 mm x 39 mm tubular copper shield which is sealed at one end 
and with the open end inserted through the side and soldered to the 
machined brass shielding compartment. The tubular shield and its contents 
are located relative to the insert with their axes parallel approximately 
2 mm away and directly alongside the main receiver coil, in the space 

I . 
which is normally occupied by the . transmitter coil of the analytical 
channel. It iwas necessary to replace the ceramic transmitter coil housing 
with a duplicate made from machined plexiglass. A slot was drilled across 
the new plexiglass coil housing to accept the 19F sample and copper shield. 
A replacement transmitter coil and a replacement coil for the second de-

' coupler circ~it were positioned on the plexiglass block directly alo~gside 
the tubular shield. Thus in the second configuration, the 19F lock sample 
is positioned about 18 mm from the center of the main (e.g., 13c) receiver 
coil in the 9 o'clock direction. 1 

I 
I . 

Excelle~t 19F signal to noise ratios were observed in both configura­
tions. The 19F linewidths in the two arrangements are about 500 hz and 300 

I 

hz, the smaller linewidth corresponding to the configuration with the lock 
sample locat¢d nearest to the center of the main receiver coil. · 

I Satisfactory 
13c linewidtbs of 

I 

FT experiments. 
I 

GEM/md 
Enclosure 

! 
i 

I 
!, 

lock conditions were obtained with both arrangements. 
less than 0.09 ppm are obtained for 8-hour, time-averaging 

Since .~ly, 

• M ciel 
ro ess 
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19 Probe layout with external Flock 

* location of main receiver coil (e.g., 13
c) 
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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 

1 
nmr accessory. The sensitivity pro- · 
vided by this combined system i_s 
comparable to that of instruments 
specifically designed for 13C spec­
troscopy. Features 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 solvents are not re­
qui red); ■ long-term runs of 12 
hours or more are made possible 
through computer peak registration 
techniques wh.ich 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 displayed 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 
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 spins. 

Phone or write today for more de-
tailed information. 

NICOLET . 
TECHNOLOGY 
CORPORATION 

145 East Dana Street 
Mountain View, California 94041 
Phone: 415/969-2076 
(formerly Transform Technology Inc.) 
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COLLEGE OF LIBERAL ARTS 

DEPARTMENT OF CHEMISTRY 

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

Dear Professor Shapiro: 

May 19, 1975 

Assignment of a 13c Carbonyl Resonance 
in Oxytocin via Deuterium Substitution 

201-26 

The compound [ 6-hemi-[a-2H1 Jcystine]oxytocin has been synthesized 
in this laboratory in order to assign a-1H and a- 13c resonances in oxytocin, 
as well as for use in 2H NMR studies. We present results here showing 
how this compound can be used to assign the 6-half cystine carbonyl res­
onance in the 13c spectrum of oxytocin. 

The spectra in Figure 1 show the carbonyl region of oxytocin. The 
bottom spectrum is taken with complete .decoupling (tmlabeled oxytocin) 
while the top two spectra have no decoupling, the middle spectrum being 
tmlabeled oxytocin and the top spectrum the specifically deuterated 
derivative. Though the interpretation of the undecoupled spectrum is 
complicated by the poor S/N ratio, it appears that the major change 
has occurred in the peak marked with an arrow. Deuteration of the a. 
proton will effectively remove JC-aH' leaving only the smaller JC-RH" 
Thus, the appearance of the spectrum changes from a doublet to a somewhat 
more closely spaced triplet. We therefore assign this resonance to the 
6-half cystine carbonyl, in agreement with the assignment previously 
made by Deslauriers et al. (Biochem. Biophys. Res. Commun., 48, 854 
(1972). 

Please credit this contribution to the accotmt of Mike Barfield. 

Sincerely yours, 

Jean-Paul Meraldi .Donald A. Upson 

~~~ .. 
Michael Blumenstein ~~c~b~ 
MB/VJH/JPM/DAU/mlt 



201-27 

Figure 1. 

L: 
I 

-~ I 
I 

~ I 
I I 

, L . I I 
I I , ,l 

I .. 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I ,. 
I 
I 
I 
I 
I 
I 
I 
I 

~ ~ 

180 17b 172 . 168 
ppm from T/'15 

~ 

. I , ' 
13c carbonyl regfon of oxytocin in D20, pH= 3.8 (direct .meter reading). Bottom: '---un­
labeled oxytocin,j fully proton decoupled. Middle: tmlabeled. oxytocin, no decoupling. 
Top: [6-hemi-[a72H1 ]cystine]-oxytocin, no decoupling. Spectra recorded at 22.6 MHz 
on WH-90 spectrometer; SW= 3000, 8K memory, 25,000 scans, repetition rate, 3.0 sec. 

I 
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Professor Bernard L. Shapiro 

Department of Chemistry 

Texas AM University 

College Station, · TX 77843 . 

Dear Professor Shapiro, 

PARIS, le 12 MAI 1975 

Title: THE USE OF THE FURFURAL CONFORMATIONAL EQUILIBRIUM 
13 

AS A PRECISE TEMPERATURE PROBE IN C NMR (+10°C;-70°C). 

f d . 13 d' Accurate measurements o temperature uring c spectrum recor ing 

raise an embarrasing problem(l). Spectrometers are generaly provided 

with a temperature controler but there is always an appreciable 

difference between the temperature given by the controler and the 

real temperature of the solution, particulary when off~resonance 

experiments are performed. As it is not always possible to introduce 

directly in the solution neither a thermometer (capillary tube) nor 

a thermocouple (sealed samples) ., we found it was necessary to look 
' 13 

for a compound which allow precise temperature calibrations in c 

NMR, as methanol does in 
1

H NMR. This sample must check the follo­

wing conditions: 

i)- Its concentration must allow the spectrum to be obtained 

with a small amount of pulses. 

ii)- It must remain at liquid state at the lowest possible 

temperatures. 

iii)- It must have one or several time-dependent parameters 

allowing significant measurements. 

Formyl-2 furan seems liable to fulfil all these conditions. 

Indeed during the study of 

of furfural(2), we noticed 

wide range (-20°;-65°C) of 

the cis trans conformational equilibrium 

AVy
2 

variations of carbon-3_ signal on a 

temperature. So its measure can give a 

precise information about the temperature (fig. part A}. 
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We used a sampl~ of furfural (lml)/THFd 
8 

13 . 
(2ml) mixture. The c 

,,...---\ 

spectrum is recorded in 80 s with a 50/1 sensitivity .at normal tempe~--,' 
I • • rature. For a lP nun tube conditions are as following~ spectral width: 

5000 Hz, data pbints:8192, acquisition time: 0.8 s, pulse width: 20°. 
I 

•--... The spectrum is i examinated from 5000 to 2500 Hz with . a x2 expension 
l • • ~. 

i I • 

in the course ot C-4/C-3 measurements (fig. part c) a and a xl0 expensior 

for the bv~t. det+rminations. Temperature -recordings are performed before _ 

and after each tun by introducing.directly into the sample a previou- -

sly carefully c ~librated thermometer. We noticed for each change of 

the temperature I read on the contro.ler, and _for a con~tant flow of 

nitrogen, a five minutes periode of stabilisation of the new tempe­

rature in the s ~inple. The width of pulses has been choosen so that up 
! . 

to +10°C, the signals of protonated carbons might be largely relaxed 
I 

during · the acquisition time. 
I 

Averaged curves given fig. are obtained by solving a system 
I 

. I 

of n · non ·1:i..near !equations (n= number of data points= 45, part A): 
i 

I 
· Cl'V 1/2= f (ct1' • • • ·' ak, T); 

! 

the theoretical ifunction. 

T=' temperature,- a = coefficients of 
k 

The curves are run on a BENSON plotter 
I • 

connected to a UNIVAC-1108. 
I -

• I . 

We have presently calibrated 
I 
I 

compound as ext~rnal standard. The 
I 
I 

several spectrometers using this 

precision is abo~t + 1°c. 

Please credit this letter to, Bernard ROQUES account. 
I 

Sincerely, 

s 
I 
l 

Suzann~ COMBRISSON 

\s:1~' 
Thierry PRAN'i 

I G. Z,IMMERMANN, TAMU.3.192-41 
I 

( 1) see 

(2) B.P. ROo'UEs, S.COMBRISSON~ F.WEHRLI, Tetrahedron Lett., 12, 

I 1 04 1 < 191 s > . 
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CX; 
BRUKER 

(>(__j 

The ultimate in loW-cost 
I -

· FT NMR Spectroscopy ... 
I . 

I I . 

• Full ~ultinuclear capability 
i 

• High! resolution magnet for proton FT 
I 

• 10 ~m variable temp for C13 

- I . 
-- • Superior sensitivity 

I 
I 
' !·-

FOR DETAILS, !PLEASE CONTACT YOUR NEARESTBRUKER REPRESENTA T/VE . . 

Bruker Scientific Inc. 
One Westchester Plaza 
Elmsford, N. Y. 10523 
Tel. (914) 592-5470 
Tix. 13-1524 

j C~~~ DA 
Bruker Magnetics Inc. Bruker Research Bruker Spectrospin Ltd. 
1 Vine Brook Park 1548 Page Mill Road 84 Orchard View Blvd., Suite 101 
Burlington, Mass. 01803 Palo Alto, Calif. 94305 Toronto, Canada 
Tel. (617) 272-9250 Tel. (415) 493-3173 Tel. (416) 486-7907 
Tix. 94-9493 Tix. 34 -5533 Tix. 02-2771 
I 

i 
I 



Dr. -v.Bystrov 

USSR Academy of Sciences 

-~ Shemyakln Institute 
of Bloorganic Chemistry 

UI. Vavilova 32 
Moscow 117312 USSR 

- -Prof. Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 
u.s.A. 

Dear Barry, 

201-32 

April 11, 1975 

Title: On the Angular 
Dependence of the 
V . . 1 13c' NC°' 1H icina - -
Coupling in Peptides. 

Determination of the torsion angles¢ and Cf of the peptide back­
bone is the basic operation for spatial structure elucidation of pep­
tide and proteins. NMR spectroscopy provides da~a for the angle¢ 
from the H-NCct.-H proton-proton coupling constant (1),but the Karplus­
type nature of its angular dependence lends ambiguity to the results 
for certain ranges of values of the constant. Further progress in 

the NMR spectroscopy of peptide systems revolves about the problem of 
utilizing the spin-spin couplings with other nuclei, namely 13 c and 
15N, for the conf'ormational analysis. _ First, such couplings aid in 
eliminating the ambiguity in the determination of ¢ angle and also 
of 'X1 angle of the side chain. Secondly, they can be used for de­
termining the r.p angle and apparently GO angle in case of N-alkylated 
amide groups, inaccessible via the proton-proton coupling constants. 

In this letter earlier calculated (g) angular dependence of the 
spin-spin coupling constant in the 13c1

-NC~-1H fragments of the pep­
tide backbone is compared with available experimental data, resulting 
in the proposal of tentative angular correlation of this vicinal 
couplings. 

The theoretical calculation has demonstrated that the angular 
dependences in question obey a Karplus~type equation 

3J = A cos2e - B cos2e + C - - - -
Hence, for quantificatipn of the angular dependence the experimental 
coupling constants for at least three different e•s are reg~ired. 

For the 13c'-Nc~-1H fragment the following constants are avail­
able: 1) The averaged coupling for N-methylacetamide as measured by 
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Fig. 1 

. - I 
Dorman and Bove~ (~.) for the pure liquid (3.7 Hz) and for the 

I ,,-, 

HD deuterated c9mpound (3.5 Hz). We have measured a value of 3.9 Hz L 
in our measurem~nts of a solution of this compound in methanol-~-
The averaged coupling thus gives 1.A + 20 = 7.4 +. 0.4 Hz. 2) For 

I -• - . - . -

a dihedral angle 0 of 90° one may take the value of -0.78 + 0.8 Hz 
I -

as evaluated by
1
Rogers and Roberta (4) for N-acetyl-L-tryptophane 

bound to o'-chyrilotrypsin. 3) For the third necessary value a constant . I . 
of 2.5 Hz was taken, we had detern1ined for N-acetyl-L-alanyl-~-
-methylamide in jmethanol-~. This is an averaged constant for .- the 
partitioned co~ormational state of the molecule. For this molecule 

I ' 2 . . 
the partition-ayeraged values of <cos e) and <c~s e) have be~~ cal-
culated by Ramaphandran et ~- (5) from ene~gy sd, c/J-map; 

Simultaneohsly the above me:b:~ioned, values give the ·angular 
dependence of the vicinal 13c~Nc°'-1H coupling constant represented 
by hatched areal in Fig. 1. Mean1 Yalues for this area are approxi•= 

I mated by the equation . 
I 

:,J(b
1

NC°'H) = 9.0 cos.2e - .4.4 cos e - o.s 
- 1 

For comparativ~ purposes the the,oretically calculai:ied function (g) C 
is also given ~n Fig • . 1 in the f :orm of a de shed curve. 

i 
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Comparison of the angular dependences of the 13c' - Nc~- 1H 
and H-Nc"-H (1) couplings (Fig. 2) showed the relative maxima for 
both curves to be at the same angles Ci ~120° ~d 60°), but their 
absolute maxima to be at reversed positions. Hence, by comparing 
the measured H-NCot.-H and 13c'-Ncot.-1H couplings~ the con:form.ational 
states of the peptide molecule can be determined more unequivoc~lly. 
Application of this approach to the valinom~cin deP,sipeptide anti­
biotic gives us a new information on the conf'ormation in solution. 

Sincerely yours, 

References: 

1. V.F.Bystrov ~ !1•, TAMU-NMR 122.-21; Tetrahedron~, 873 (1973) . 
2. V.F.Bystrov, V,.N.Solkan, Izv. Akad. Nauk SSSR, SerQ khim. 

(Russian) 1308 (19?4). 
3. D.E.Dorman, F.A.Bovey, J. 0rg. Chem. 2§., 1719 (197J) . 
4. P.Rodgers, G.c.K.Roberts, FEBS Letters .2§., 330 (1973). 
5. G.N.Ramachandran, R.Chandrasekaran, K.D.Kopple , Biopolymers 1Q, 

2113 (19?1). 
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I 
E. I. DU PONT DE NEMOURS & COMPANY 

INCORPORATED j 

WiLMINGTON, DELAW~RE 19898 
• I 

I 

I 
ELASTOMER CHEMICALS DEPARTMENT 

RESEARCH DIVISION 

EXPERIMENTAL STATION 

Professor B. L. Shapiro 
. I 

Department of Chemistry 
I 

.Texas A & M University 
I 

College Station, Texas 77843 

Dear Barry: I 

. I 
I 

'. 
1· 

May 27, 1975 

I 

' · 

• t •• t 

iH AND i 9 F NMR ANALYSIS 
OF TETRAFLUOROETHYLENE-PROPYLENE COPOLYMERS 

I 
We have us r d both iH and _ 1.

9 
F :NMR spectra .to analyze the 

structure of a series of tetrafluoro
1
ethylene _ (TFE )-propylene (P _) 

copolymers 1. prepared over a wide variation (2 X fold) in comonomer 
concentration by ;emulsion polymerization. The coricent.ra:tion range 
of the copolymersi examined varied f~om 35 to 62 mole % ·.,propylene. • I . . . 

The l.H NMR! data were obtained' at 220 MHz and the it F NMR 
data were obtaine:d at 94.1 MHz. In ,the 1.H spectra the resonances 
of the different methyl groups of propylene were sufficiently 
resolved to use :r

1

'or determining the :amount of alternating vs. non-
. l,9 

alternating prop~lene sequences. In the F spectra a more detailed 
determination of ithe large number of different resonances due to . . 
{CF2CF21 :a.., sequences was required to obtain the amount of alternating 

0-;i. I 
vs. nona.Lternati~g TFE sequences. . . . 

I ' 
I • . . 

Figure 1 ·s,hows the results oqtained from these determinations. 
From the plot we 1see -that there is a symmetry in the relationship of 
the amount of notjalternating sequences with comonomer content -., This 

l , ' ' • I • 

symmetry of resu~ts supports the validity of the methods of determin-
ation which were jentirely differen~ 1for both spectra· and shows that 
even though these cop·olymers are largely alternating, · there · is even 
~10% nonalternating sequence struct\lre at _ abqut 50 mole% comonomer 
_content. I 

/gh 
Attach. 

I 

! 

,;,! ct~ 
• C' 

I 

~incerely yours, 

E.G. Brame, Jr. - Research Chemist 
J . R. Harrell - Research Chemist 
~- C. Ferguson - Research Chemist 

BETTER THINGS FOR BETTER LIVING . ,. THROUGH CHEMISTRY 
I 
I 

:: 
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1. E . G. Brame, .· J. R. Harrell and R. C. Ferguson, Macromolecules 
( in press) 

' ·f· 

P . S. Please credit this contribution to D. W. Ovenall's account. 

, 
Figure 1 
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The machine shop time was about 8 hours and the T-60 was o~t 
of action for 1 1/2 days. Three spare spinner seats for 
future use were also provided. 

Yours sincerely, 

. j-11:-1JLJ-- . 
J.I.A. Thompson 
Senior Instrument Technician 

JIAT/rg 

' 

201-38 
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. Announcing a hew continuinr d~~~ '~~m~"i'i;ion· .. : "' ' ""' . C 
· · . I . I · . · · · . :· :: , 

Atlas .of ~arbon-13 .NMR Data 
I I . 

E. Breitmeier, G. Haas & J. Voelter 
Chemisches lnstitut der Univerkitat Tubingen 

. I 
! ' 

Volume 1 of this Atlas is sqheduled for publication in S~ptember and presents the shifts and multiplicities for 1000 
compounds. Volume 2, containing a further 1000 compounds, is in preparation and will be ready early in 1976. For each 
compound the chemical shift s for every carbon atom are t abulated together with the multiplicities. Shifts are recorded 

• I I 
mostly from TMS as standard and the temperature of measurement is stated. The Atlas also presents the full structural 
formula, the molecular formul t the molecular weight and the teference citation to the original literature. 

I . . , 

The extraordinary value of cJrbon-13 n.m.r. spectroscopy fJ r conforr:national analysis makes ~his Atlas e~sential for every­
one interested in organic molet ules, natural and synthetic poh) mers and biological macromolecules. 

I . 

r 

\. 

Number 
inAtlas 

I 
I 
I 

584 

f 

4C · 

' 

5 6 
c-c 

C=C 
3 2 

Structure 
Mith carbon atoms Shifts and 
nJmbered) Name Multiplicities 

II I ! I 
11 I I I "I 

I I ,I ETHYLBENZENE 
11 I I 
I ~ORMULA C8Hl0 I MOL WT , ••. '.:h I OLVENT C8Hl0 I 
I I RIG ST C~Hl2S1 I TEMP 2ao I 

~l I I 
I I 

I C-Ct:f2-CH3 144. l 0 128.00 128.50 125.90 128 .50 128.00 ,, 7 8 I 1/1 
I 2/2 

3/2 4/2 5/2 6/2 I 
I 29.20 · 15.80 I 
I 7/3 I 8/4 I 
I I I 

I I 
1

0.LAUER,E ~LoMOTELL,O.Q.TRAFICANTE,G.E.MAC[EL I I 
I 

I JAM CHEM i SOC 94, 5335 (19721 I i 
I i I I ~ 

' I .I I 
Formula, Literature reference Molecular weight and 
Solvent and Temperature 
Standard 

To facilitate the fullest possible use of the Atlas there are FIVE indexes: Molecular Formula, Molecular Weight, Compound 
I 

Name, Chemical Class and Chemical Shift. 
I 

■ Alphabetical Index 
Entries are baskd on names according to 
Chemical Abstrdct nomenclature. 

I 
■ Chemical Class l'ndex 

Compounds arJ coded according to their 
functional grouJs and are listed in sequence 
under the appropriate··chemical class heading. 

. . i 
■ Molecular Weight Index 

Compounds arei listed in order of increasing 
molecular weight. 

I 
I I 

Molecular Formula Index 
Formulae are listed in ascending order of 
carbon atoms, then number of hydrogen, and 
then other elements. 

Chemical Shift Index 
This is a list of chemical shift values in 
numerical order, and for each entry gives the 
compound name, its molecular formula and 
reference number. 

VOLUME 1 Fir~t 1000 COMPOUNDS I £17.50 . $42.00 . DM 1~0._00 
Please note:- This is a continuing collection and your standing order will ensure your receipt of subsequent issues on publication. 

i I 

HEYDEN 
I i 

Heyden & Son Limited, Spectrum House, Alderton Crescent, London NW4 3XX 
Heyden & Son GmbH., 4440 I Rheine/Westfalia, Munsterstrasse 22, Germany 
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7701 BURHOLME AVENUE 
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215 }.!DELITY 2-1000•CABLE ADDB.ESS : CANSE.A.RCH 

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

Dear Barry: 

May 20, . 19.75 

Frequency Dependent 3~ ·Relaxation Studies 

201-40 

In our studies of the structures of the f>.inary Co,-phosplioenolpyruvate ~EP)_ 
complex, and the ternary pyruvate kinase-Co-PEP complex in solution, we have 
fo\llld it useful to determine the paramagnetic contrioution to l/T2 of pflosphorus 
at 3 frequencies. 

The measurements at 25.1 MHz and at 40.5 MHz were made on tlie Varian XL-100-FT 
system locking on 2~a (l} and 2a respectively. The measurement; · at 101. 5 MHz · 
were made on the -MPC HF-250 spectrometer at Carnegie Mellon University, with. the 
generous help of A. Bothner-By, J. Dadok and R. Rowan. 

In the bin~ry Co-PEP complex l/T2p increases directlywitli. increasing 
frequency while in,_ the ternary complex l/T2p . decreases slightly with.. increasing 
frequency. Computer analysis of the data in accord witli. Swift-Connick (2)_ and 
Solomon-Bloem.bergen (3,4} equations: yields contact h.yperfine coupling constants 
of 5 x 105 Hz and · 1ess than 1 x 103 Hz for the Iii.nary and ternary complexes 
respectively. 

The 500-fold greater coupling constant in tli.e Binary: complex is consistent 
with our independent Co-P distance calculations from l/T1,p data of 2.7 + 0.4 R. 
for Co-PEP and 5. 0 + 0. 5 .i for pyruvate kinase-Co-PEP. The former distance 
indicates direct phospli.oryl coordination while the latter indicates a second 
sphere complex. 

Sincerely yours, 

£nc.,"7fa.~ 
Elik Melamud· 

(law-j.~-
Albert S • Mi.ldvan 

(1) Gupta, R.K.. (J.974} J. Mag. Res. · 16, 185. 
(2) . Swift, T .J. and Conni.ck., R.E. 0.9.62} J. Chem. Phys. 37, 307. 
(3) Solomon, I. (19.55) Pliys. Rev~ 99_, 559.. 
(4) Bloem.bergen, N. (1957} J. chem:-Picy-s. 2T, 572, 595. 
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De Lalressestraat 174 - Telefoon 717451 i 
AMSTERDAM, May 20, 1975 

Uw ref.: I . ' 
Onze ref.: 75s45/GJDO/mvg [Professor B.L. Shapiro 

, 19 
F chemical 

I 
shift 

!Department_ of Che)!listrr 

!Texas A & M University 
i 

lcollege Station, Texas 77843, u.s.A·. 
! 
I 

• I 
I 
I 
I 
! 

i 
anisotropies from liquid crystal NMR. 

Dear Profess of Shapiro, I 
I I 
! I 

In this 9ontribution .we want fo report about the . determinat_i<>n of_ 

chemical shift anisotropies by the / liquid crystal NMR method. This method 
I 

is known to b~ hazardous for protons, but fluorine chemical shift aniso-

tropies, whi~ usually are much la1ger, can be studied conveniently. A 

seri~us limitltion is that one exp~riment gives only one relation between 

the elements f f the chemical shift / tensor. Therefore, experiments . h·~ve 

mainly been confined to highly symmetric molecules but even then· additional 
I I 

· assumptions ate required unless th~ bond axis for the nucleus. under in-
. . I ' . 

vestigation i'~ along a three-fold br higher symmetry axis. It is customary 
I• ! . . . '. , 

to assume axi~l symmetry of the shift tensor around the bond axis,- after 
I I . 

which the quartity (all - a..l) can be detennined from the chemical shift 

difference Aal between the moleculeb in the oriented nematic and the iso­

tropic phase. / We have trie_d to tes/t this assumption by investigating mole­

cules with c21 symmetry for which ~cr can be written as r 
. • I 

Aa = (2/3i.5-~ c
3

· 2 2 {a - 1/2 (cr + a )} + (15)-I C 2 2 {ax- a } 
: z -r . zz • xx yy x -y x yy 

. i i 

If experiment1s with essentially diifferent orientations can be pe~form~d, 

C 

L 

two combinatiions of tensor elemeri~s can be determined, giving tw.o ·independent 

values of a
1
~ - ~- As an exampie lwe give the results fQr2,4,6.:.trifluoro- (___, 

nitrobenzene jfor which the shift ~isotropy was investigated earlier in our 

I I 
I 
I 

i 
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laboratory using an electric field to create the anisotrop~c li,quid1• · 

Fluorine spectra of a sample of 2,4,6-trifluoronitrob~nzene and CF4 (inter­

nal reference) dissolved in Merck's Phase V have been recorded on a XL-100 

spectrometer at temperatures varying from -10 to 45° C in the nematic phase and 

from 45 to 70° C in the isotropic phase. The . chemical shifts in the nematic phase 

vary over a range of about 1000 Hz .with temperature, i.e. with orientation, whereas 

no significant temperature dependence of the isotropic shifts is detected.---

The anisotropic couplings and chemical shifts have been calculated with the 

LAOCOON 3 program using the indirect couplings from ref. 1. Ne~lecting the pseudo­

dipolar couplings, the HF and FF couplings of all spectra are then fitted to one 

geometry, thus providing the values of Cx2-y2 and c3z2-r2 for each expetj.me~t 

(The HH couplings cannot be determined accurately from the fluorine spectra). 

By assuming equal FF distances (4.685 R), values of 4.348 Rand 2.581 Rare ob­

tained for the HH and the H3-F2 distance respectively. The figure gives a plot of 

~alC 3 2 2 versus C 2 2IC3 2 2 for both fluorine nuclei (2-ortho and 4-para). z -r x -y z -r 
Slope and intercept then give {axx- ayy} and {azz~ ll2(axx+ ayy)}. If the shift 

tensors are axially symmetric, both quantities yield a value of (a II - a.J}. 
These values, calculated assuming an angle of 30° between C-F(2) an~ the x-axis, 

are given in the Tab le. Al though the tmcertainties in these numbers may be large, 

because only a small range of C 2 2IC
3 

2 2 is covered, it is obvious that 
X -y Z -r 

neither of the shift tensors is axially symmetric around the bond axis. 

Sincerely yours, 

C. MacLean G~J. den Otter 

Reference: 

J. Biemond, J.B.M. Neyzen and c. MacLean, Chem. Phys • .!_, 335 (1973) 
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Chemical Shift Anisot~opies 
! 

(in ppm) of 2,4,6-trifluoronitrobenzene. 
! 
' 

' I 

! 
a i - ll2(a + a ) . a - (j 0 11 zz xx yy I xx yy 

! 

I (a) I (b) from (a) I 

F(2) 

I 
149 I 45 -298 

F(4) 114 i -60 -228 I 
I 
I 

·1 

i 

- aj_ 

from (b) 

+90 
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UNIVERSITE DE DROIT, D' ECONOMIE ET DE SCIENCES D' AIX-MARSEILLE 

FACULTE DES SCIENCES ET TECHNIQUES DE SAINT-JEROME 

Laboratoire des Organometalliques 
J . C. MAIRE, Professeur. · 

Professor Bernard LSHAPIRO 
Department of Chemistry 
Texas A and M University, 
College Station, 
Texas 77843, 
U.S.A. 

De~r Barry, 
0 

15 May 1975 

Pseudo crR and cr1 values and solvents effects 
in chlorofluorophenylstannanes 

As a part of y~r contribution to TAMU N-M-R Newsletter we send you 
some results concerning F NMR of 8 aromatic fluorophenyltin compounds. 

According to Taft's results, we have calculated some pseudo cr{pcr) 
values {so called because of-the asymetry of the substituent G), in compounds 
such as · 

{ 
Gl = {pFC6H4)n_1SnC1 4_n 

G2 = {mFC6H4)n_1SnC1 4_n 

In a first approximation, we shall consider that the influence of 
the chlorine atom is. more important than the perturbation due to the F atom po-
sition (para or meta) in· the substituent, so to say that G1 ~ G2 = G. · 
Compounds oaF PARA oaF META oaF PARA pcr0 b pcr1 b - G GROUP 

solvent R 
{CD3)f=O {CQ3)zC~0 '. - cs2 

{FC6H4)4Sn -196 -119 -136 +0,028 +0,262 (FC6H4)3Sn 

{FC6H4)3SnC1 -282 -136 -288 +0,053 +0,279 {FC6H4)2SnC1 

{FC6H4)2SnC1 2 -385 -156 -557 +0,082 +0,318 {FC6H4)SnC1 2 
{FC6H4)SnC1 3 -427 -224 -909 +0,073 +0,419 SnC1 3 

a chemical shifts in Hz measured with CH Fas internal reference at 94,1 MMz 
_;-'..____,, (VARIAN XllOO) negative .value indicat2s5deshielding. 

b 29,5 p crR = oF META (ppm) - oF PA.RA {ppm) 
7,1. p crl = 0,60 - oF META (ppm). 
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By plotting oF PARA in CS against J)J" 0 calculated in (CD ·) CO, 
· we observe the same evo 1 uti on of the2phenomenon, Rso to say -that Snci 2s eems 

to be the less electron resonance acceptor (despite his high inducti~e attrac­
tive effect), and the highest electron resonance donor, due to chlorine back 
donation. · 

· · --- · The chemical shifts in CS~> are more import~nt than in (CD3)2co, perhaps , 
. due to the high polarisability of the sulphur-carbon bonds. - ·. -

We are now investigating some other substituted fluorophenylttn compounds 

Sincerely yours~ 

J.C.MAIRE , J.P.ZAHRA 

~ 
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THE OHIO STATE t:JNIVERSITY 

i 
I 

May 28, 1975 

Pro'fessor B. L. Shapiro 
Department of Cheib.istry 
Texas A and M Uni~ersity 
College State, Te~as ·77843 ' 

I I 
Bond Exchange in Methyllithium 

Dear Barry: _ I 
. . . I . . 

Your dreaded pink sheet has finally caught up with me so I hereby . 
describe some more of our prganolithium;research. 

I . I -

Some time agb Waake and colleagues ' reported h~w 7 Li nmr data for 
13C enriched methyllithium at reduced temperatures were consistent with 
three nearest nei'ghbor lithiums couplin~ to 13C within a tetrahedral 
(ClfsLi) 4 aggregat1e. In the course of other work we recently looked at 
a similar sample. I With decreasing tempbrature th~ 13C resonance broadens, 
reaching its maximum width by -70°. This absorption envelope is consistent 
with three equivalent lithiums coupling! to each 13C by ca 14 Hz. 

I ' -

Line-shape a!nalysis of the exchan~e process responsible for the 
above effects shbuld give rather accurate rate constants. One sticking 
point is that th~ components of the 10 ~ine multiplet seem to continue 
broadening below !-10°. Whether this comes from environment effects 
(including viscosity) or from 7 Li quad:t,upole relaxation, or 7 Li long 
range coupling is being checked with experiments on ( 13CHs7 Li) 4 • 

: I 
I . 

There is a position in my group fQr a post-doctoral to work with our 
multinuclear pulse spectrometer studying dynamic effects and structure in 
the field of orgthiolithium chemistry. !This person will also spend part-
time looking aft~r the instrument. · 

I 
With best wishes. 

i 

GF:bas 

Sincerely yours, 
I 

Q,~ 
Gid~on Fraenkel 

.Professor of Chemistry 
I 

I ' I . 
Depanment of Chemistry / 140 West 18th Avenue ; Cfolumhus, Oh,n 43210 : Phnnc(614)422-225 I 

I 



Varian's Special Offer: 
Over 30 Additional 
Nuclei 
If you own an XL-100 NMR Spectrom­
eter, Varian now offers you an oppor­
tunity to add a list of more than 30 
nuclei to your experimental repertoire. 
The new GyroCodlMObserve Accessory 
makes it possible to observe 15N, 110, 
2H, 29Si, 13C, and 11B and many other 
nuclei in the XL-lO0's frequency range 
of 9.65 to 32.5 MHz-most of them 
at little or no extra cost per nucleus. 

The GyroCode Observe Accessory 
expands the capabilities of the XL-100 
significantly. And it is the first time this 

NH-NH, 

6 

l-500 Hz -I 

The nucleus observed for this spectrum is 
15N, at 10.1 MHz. The upper trace shows 
500 transients ( a = 90°) of a proton noise­
decoupled spectrum of phenylhydrazine in 
C6D6 • The negative magnetogyric ratio of 
16N produces negative NOE, hence the 
inverted lines in the trace. The lower trace 
shows 2000 transients of phenylhydrazine 
( a = 90° ); the decoupler was on during 
acquisition and off during the pulse del,ay. 
This technique makes it possible to measure 
NOE while retaining the advantages of a 
1 H noise-decoupled spectrum. 

degree of experimental freedom is 
offered for an NMR Spectrometer that 
combines state-of-the-art performance 
and ease of operation. At present, we 
cannot begin to assess the impact the 
new-found experimental scope might 
have on the direction of future investi­
gations. But we expect that a lot of 
new ground will be broken. 

The inorganic chemist, for example, will 
be able to work with unexplored nuclei 
whose usefulness as NMR probes or 
ability to solve real chemical problems 
is still a matter of speculation. The list 
of nuclei he will be working with will 
include 23Na, 27Al, 59Co, 77Se, 113Cd, 
199Hg, and 195Pt. And he will enjoy this 
opportunity without having to commit 
large sums of research monies. 

Let us send you our brochure on the 
GyroCode Observe Accessory. If, on the 
other hand, you do not own an XL-100 
- this may be the time to reconsider. 
Write Varian Instrument Division, 
Box D-070, 611 Hansen Way, Palo Alto, 
California 94303. 

We wish to acknowledge the cooperation of Professor Paul Ellis, 
of the University of South Carolina, whose early experimental work 
contributed to development of this capability of the XL-100. 

H, PtCI, 
T, (calc.) = 0.65 sec. 

T" = 5.0 sec. 
2.0 
1.5 
1.0 

0.60 
0.40 
0.30 
0.20 
0.10 
0.05 

In this spectrum, the new accessory allows 
the observation of 195Pt at 21.5 MHz; the 
sample was aqueous hexachloropl,atinic 
acid. An inversion recovery (180° -r-90°) 
pulse sequence was used in the automatic 
measurement of the spin-l,attice rel,axation 
time (T1 ) for the 195Pt nucleide. 

L-------------~------------------~---~-~---------~-=----------
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Spectra: 1 Hof ODCB; 13 C of ODCB with proton spin-coupling. 




