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RESEARCH DEPARTMENT
CENTRAL RESEARCH DIVISION LABORATORY

October 13, 1965

BOX IO25, PRINCETON, NEW JERSEY OA540

Professor B. L. Shapiro
Department of Chemistry
ILlinois Institute of Technology
Chicago, Illinois 60616

Dear Barry:

A

Since our last communication (No. 74-531 , j.n which we let your readers

know about the availability of a computer prograrn for A_ B spectra, thetA
debugging has been completed for an An BX_ Droqlram (nOrn* any integers; all
nucrei with spin N) . rtre compurer ^oroär"l*i= r]""a "p; ln. ;*nressions
published in J. }!52f. Spect., B, 193 (Lg62r, and was written by our Math Group

at Socony MobiI.

The Hamiltonian for this system may be expressed as a single 2x 2 matrix.
Diagonalization of this matrix gives two eigenvalues and two eigenvectors,

and a1l possible transition frequencies and intensities are given by eight

recursion formulas. Therefore, a minimum of computer storage is required.

iVe felt that this proqr€rm miglt be of particular interest to people who have

access to a computer, but the computer is too small to permit use of the

general 8-spin system of Reilly and Swalen or the general 7-spin system of

Bothner-ily. Our A_ BX program requires approximately 27OO decimal storagetA tx
locations and less than 2OO FORTRAN statements.

If rX is set equal to zero, the program operates as an A B program.tA
no and nx are ljmited to 99 (since only two columns pre allowed for each),

so the program is limited to 199 spin % nuclei. Any challenges for the

."'largest" NMR program? FORTRAN listings are available on request.

' 
,r /:-

R. C.

/ecc

P. L. Corio

t.- if *,f

\.'i.Ö-

Mobil

Hirst

Sincerely,

'r' / (L,
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ANORGANI SCH.CHEMISCHES LABORATORIUM
DER

TECHNISCHEN HOCHSCHULE MUNCHEN

B MUNCHEN 2, den 1 8.1o .1965
Arcissbaße 2l
Ruf-Nr.5592/330

331

Herrn
Professor Dr. 3:1. S h a p i r o
Departnent of Chemistry
Illinois Institute of fech4ology
Technology Center

c H r c Ä G o , r.tl. 6o616

USA

Sehr geehrter Herr Profesqor S h a p i r o !

In Rahmen unserer Untersuchungen über Heteroatom-Proton-Kopplungs-
konstanten wurden von uns die Pt{R-spektren von Sel-enophenr dr fir

Dime thylseleno phen sowie der entsprechenden Chromtvic arbonyl-Komplexe
verme'ssen. Tabelle 1 enthält die Meßergebnisse. Sie zeigt die Yer-
schiebung der Resonanzsignale nach höheren Feldern, wie sie bel
Z-Bindung aromatlscher Systene im Ksmplex im Vergleich zum freien
liganden auftritt. Ferner 1st bemerkenswertr daß die Kopplung
zwlsc,hen den Protonen und Sel-en ?7 (I = 1/2, natürl-iche Häufigkeit
'7r5/i im a,cr-nimethylselenophen sich bei der Konrplexlerung zum

c, cr -DimetlrVlselenophen-chron-tricarbonyt nicht ändert. Als Ir-
k]ärung ist hier das Vorl-iegen einer gerichteten Bindung anzunehmen,

wie sie von l.DAHl für das Thiophen-chron-tricarbonyl angegeben

wird

ltlit freundlichen Grüßen

Ihre

fu7af(H.P.Fritz )

1tJ g.S"1r.0"" ,0^"^.^
und (K.-E.Schwarzhans)



Tab. 1 chenlsche verschiebungen und ?7s. - 1H-Kopprungskonstanten.

Selenophen &,at-Dimethyl-' selenophen
SeIeno
Cr(co

ürd f -Dime
selenoph

cr ( co)
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2

thyl-
en-
t-

ph
)3

en-

Hz 464

427

u-H
p-H

u -eH,

354

746't9t

142

327

139

JHz tt tt-nn
/ I se-ßH

77D̂e-&-u-H,
-)

47 x)

7

to

7

1o

x) zu ivenig 1ösliclr
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA, CALI FORN IA 9IIO9

G IE5 ANO CREILIN LABORAIORIES OF CHEMIgIRY October 22, 1965

Professor Bernard L. Shapiro
Depa rtrnent of Chernistry
Illinois Institute of Technology
Chicago, Illinois 60616

Dear Barry:

chernical shifts of para-substituted N15 -Nitrobenzenes

Ring Inversion in Z, Z-Difluoro-cis-decalin

The Nl5-chernical shifts of nine para-substituted nitrobenzenes
have been rneasured. The results are collected below. It is interesting
to note the relatively srnalr {?nge of the shifts (9. 23 p. p. rn. ). This
rnay be cornpared with the F]glchernical shifts in para-substituted
fluorobenzenes (24.,35 p. p. rn. ') and the c13 shifts in para-substituted
toluenes (l p,p. rn. z) for the sarne substituents. The interrnediate
range of chernical shifts is as expected if the pararnagnetic t""rr. a4A,
dorninates the shielding constants for these ttri"rui. 3-iti;;11-r. xiis- n '
chernical shifts are plotted against the c13 or the Fl9 shifts, a good
linear correlation is obtained. This would seern to confirrn thät sirnilarfj,?to"".are operative in deterrnining the chernicar shifts of N15, c13, and
I -' nuclel.

X tsOz

Substituent (X)

NHz
OMe
F
NHCOCH3
c1
Br
H
CN
Noz

Chernical Shift (p. p. rn. )

4.38
4. 38
3.57
3. 07
z. 09
L. 32
0. 00

_2.58
-3. 85

Exarnination of rnodels suggest that the gern-difluoro group of
Z, Z-difluoro-cis-decalin should be found in tw-E-rnagnetiCally diÄtinct
envi ronrnentsEr re spond ing to the tw o po s s ible "enänti o..r. "i. 

I I f orrns,
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Professor Bernard L. ShaPiro October ZZ, 1965

The fluorine-lp spectrurn of this compound at -7 0o is a set of two over-
lapping AB quartets, thus confirrnlng the above suggestion. As the
teilpeiature is raised, the spectrurn finally coalesces to an overaged.
AB quartet. Ernploying a fORTRAN IV prograrn based on Alexanderrs
density-rnatrix treatrnent of such exchanges4 to generate theo-retical
spectra, we estirnate the activation energy for this process to be 14+' B

kcal/rnole. Substituents at the ring-juncture lower the energy barrier
s on-rewha t but 3-rnethyt and 6 -rn e thyL-Z, Z -difluo r o-ci s -de c alin appe a r
to be ,'frozen"; these latter cornpounds give only onTlernperature in-
dependent AB sPectrurn.

z

(I) R.
(z) P.
(3) r.
(4) s.

W. Taft, et al. , J. Arn. Chern. Soc. ,

C. Lauterbur, Ann. N. Y. Acad. Sci.,
il'
70,

3146 (1963).

84l (1958).

A. Popl e, J. Chern. PhYs. ,

Alexander, J. Chern. Phys. ,

37, 53 (19621.
^32, 974 (1962).

With all good wishes,

Very truly yours'

1. (
J

CD

David Clark

-'tu"/)i*, L'./ 'lk P
John D. Roberts

ü

t T. C. Gerign

f 0^^h
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UNION CARBIDE CORPORATION

PLASTICS DIVISION

RIVER ROAO. BOUND BROOK. I\ J 08815

CAT 1024 Experiences

Our CAT 1024 was delivered some months back. We carried
out the installation ourselves on our rather ancient A-60 with the help of
Variants adequate instructions in less thän two hours. Its operation to date
has been satisfactory. We operate almost exclusively in the NMR trigger
mode to reduce long-term drift problems.

For certain types of data handling (e. g., when the graphical out-
put data are to be compared irisually), 11 is desirable to adjust the output amplitude
so that certain features in the repeated spectra are presented equally. The only
provision for output amplitude adjustment on the CAT is the factor-of-two-stepping
vertical range control. Our need for a continuously variable control moved us to
modify slightly the CAT-A'-60 interface on the A-60 side.

from CAT output
2

Connections
formerly to
Detector Zero

Switch
(Ext. Input)

from A-60 Plase Detector

to A-60 Output Circuits

TB 802- t
Switch Position 1abe1

NORMAL

cArü?fKä,"o
The leads were removed from the Detectot Zer.o control-operated

external input switch. This permits the use of a 1O-turn pot in the Detector
Zero control (for the benefit of those of us without the lock-pickers touch). The
switch and pot were mounted in a convenient place on the A-60 front panel.

t 3

L0 turn
POT

w/oiat

1

2

3

,.BAKELITE" PLASTICS
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UNION CARBIDE CORPORATION

PLASTICS DIVISION

RIVER ROAD, BOUND BROOK, N. J. 08805

-2-

,or our modi^fication, a value of 500JL,t"" chosen for the

cAT attenuatorffi:ääfftiil: value, there appears to be some danger

of overloading the cAT output circuitry (one must stay within the range

*rti"ttitt" cAä reads its memory linearly). Unfortunately, due to the shunt

R 82?-R 828, the A-60 recorder circuits have an input impedance of 4' 7 K'

which is low enough to cause up to a 2.6% (relative) negative error in the

linearity of the silnal attenuation. The calculated error is a maxirnum over

the ranie BO-70%; but drops to zero at O% and 100% attenuation. Observa-

tions bear these calculations out. ff for some reason the error must be

eliminated, an operational amplifier could be used to drive the A 60' How-

ever, it is possitte to work with the error'

8^iI '

UNION
CARBIDE
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UNITED STATES DEPARTMENT OF AGRICULTURE
AGRICULTURAL R.ESEARCH SERVICE

WESTERN UTILIZATION RESEARCH AND OEVELOPMENT DIVISION
AOO BUCHANAN STREET

ALBANY, C.ALIFORNIA 947IO

october J3, L965

AIRMAIL

Professor Sernard. Shapiro
ghenistry Department
Il-linois Instltute of Technolory
Chleagor. fllinois 6O6L6

Dear Barry:

Read.-in-Tjme versus Read.-out-Tjrne Dlscrepancies in the C-1024 Time
Averaging Computer. Two Solutions.

We agree vith Tom Connerts conclusions in IIINMR if'83 regard.ing read.-
in-tjae versus read.-out-tjne cllscrepancles in the C 1024 Tirne Averaging
Computer. Sone tine ago ve attacked the same problem end cane up with
two solutions somewhat d.ifferent in approach tha,t nlght be of interest.

Since our CAT is cor4rled to several spectrometers, we decided. that an
ounce,of prevention was worbb severaL pound.s of cure.

As Conner states, the read.-in-time is quite stable. We d"eciöed. to use
the same d.igital timlng circultry for read-out purposes. fn the TMC

CN ].O2l+ (non-Varian) tfris can be d.one with no modlfication. We refer
to the CN IO24 because we are using the standard. TMC Analyzer in con-
junction with a TIr{C nrod.ified. 2O2 C.{T Iogic Untt p}ug-in (purchased
prior to announcement of Varia^n C 1024). BasicalLy our unlt is ver1l
similar to the Varian C 1024 except for the input A-D conversion ancl
inclusion of speetrometer sweep rarrp clrcuitry.

The ad.d.ress and. arlthmetic infonnatlon dlsplayed. on the interna.I scope
ln the accr-muJ-ate mocle ls simultaneously arrailable for external d.isplay.
This is the one volt high J.evel analog output for recorrler üs€o In the
CN 1024 this output is brought d.irectly frcrm the Binary to Analog
Converber card. 87490 to an exbernal jack.

Procec[.rre to read. out spect::al information using accunulate aclclress
ad-vance ti-nes is as fo]-lows:
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L. $et the cbannel acbranee srltch to a posltlon ccmpatlbte rd.tb
the recorder t{qe base. On tbe 4-6O we genera].l$ u6e a 250
Becond cha,l.t sweep.

2. To avolcl plcklng r4) aal.lJ.ttonal. arLthetlc counts ln the accunulate
nocle the A-D converber output must'be trihtbltetl so thaü tt rrill
not reacb the arltbnetlc blnary clrcuttry. Uslng the 2O2 CAT
Ioglc UnJ.t tbts Ls accmplLshett by front panel sultching frcm
Convefrer to Dlrect mode of operatton. How to accc4rlish thls in
the Varlan C 1024 w-ilI barre to be teft up to the üs€rr

3. FinaLLy, swltch to Acctmtrla,te, starb recor,cler tLme base antl then
trlgger the C.trT sweep at the trigger polnt on the recorder chart.

A second. rnethotl of utiJ.izlng the accuruJ.ate address sweep tlmes for
read.out Ls acccmpLlshecl by a very mlnor notliflcatlon on the functlon
srltcb (rwn-accuu-DISPIaY-READcÜT). Thls netb,od. allows no:mal setr4r
for Readout except that sweep tLme clrcuitry controls ad.clress ad.rrance
1n Reatlout r:atber tban the reaclout osclllator. In the CN 1024 a J volt
lnbtblt ls applletl to the AT input of the memory cycJ-e clrcrdt except
ln Accrnrrlate (pln B of MemorT CycLe C&:lö SCts 2812). ff tbis lnlribtt
voJ.tage 1s reüovecl ln Reaclout, then the accr-urrlate sweep tLne is
enabLecl as tn Accumulate. fn the Functlon Srrltch circult of the
CN 1O2l+ (schenatlc B 7860) lt ts only necessarJr to d.lsconnect switcb
posLtLon 2 (Readout) of S3-3. Clil 1O24 blrcuJ.tRr 1s sucb that arithmetlc
courts arc tnblbltecl frm reachlng tbe arltbuetlc blnarles in aIL
posltlons of the functlon srritch except Accunulate; tberefore step 2 of
the prevlous nethod. ls elLmlnatecl. One fi:rther concll.tlon must be
satlsflecl -- tbe readout-cllsplay osclllator (ca,url I ?464) must be
cllsabled ln Readout to prevent both tlmlng cJ.rcults frosr actlvatlng
the address ad,vance. In the CN 1024 thls J.s accoqpltsheal st4rly by
srltchlng the X-Y read.out gwltch on the chassis rear to ElCl. I'bls
lnhlblts the. lnternal reaclout-clls1llay oscLll"a,tor ln Reaclout onltrr, Slnce
lt ls not necessarlr to e:cüernall.y lnhlblt arithretlc acctuulate rlth
tbe fluctlon swltch in Readout, thts second nethocl nay be most con-
venlent for C LO24 owners. Procedrrre for read.out uslng this seconcl
netboct ls the same as nonna.l except that add-ress actvance nust be trlggered
manual-l,y. Reaclout does not autonattcalJy starb wben srltchtng to
Read.out.

A warnlng to a'11 CN 1024 owners: we forrnd. that tbe ölfferentlal lLnear-
tty of the B-A converters r*blch feetl the analog recorder output wac ver.Jr
poorr fbe aqrJ.ttude of eve4f fourth step nas about equal. to the sre of
tbe lntenrenlng tbree steps. Tbe perfonuulce of thelramp ca,n be eastly
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checkeA on a rgcorder a.E corrnte are fedl lnto the add,ress or arltbetj.c
blnarlcE at e rate sufftclentlif slov for the recorder to see
lndlvraual etepe.. Llneartty natrr also be affectedL by recorrler lnput
Lqrc6ance becauge of toad,J.ng effects on the B-A coanerter cLrcul.try.
Itre btg! IcwI one volt recor{er anal.og outpub for read.out le con-
nseteö dlrectly'acrosg 8OO Ons fui a crttlcal. poLnt of the B-A
A;rrftt: -i;eveutua[y rere abJ.e to e].lm.tnale nost of thls trouble
by trlmlng a ntmber of tlre Öurrent:Ifnftürg reslstore.

Slncerely yourst

I
R. E. , Prlucipal Gbemlst

2
,/,?/'/, g-/*
R. H. EJ.sken, ElectronLcs Erglneer
Mo1ecuJ.ar $ünrcttrre Investlgetlons
I{oot and. litohalr laboratorXr
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R IC H F IE L D O IL C O R P O R AT IO N

RESEARCH AND DEVELOPtitENT r 1900 CRESCENT AVENUE r ANAHEIM, CALtFORNtA 92803. p. O, BOX 3g83

October l!, L965

Dr. Bernard L. Shapiro
Det:artment of Chemistry
Illincis Institute of Technology
Technology Center
Chicago, Illinois &6t5

Dear Dr. Shapiro:

QUANTITATIVE ANA],YSES USING'" C-H
SATELLITES AS INTERNAL STANDARDS

Recently we had occasion to quantitatively estimate small- amounts (O->/')
of various aromatic compounds dissol-ved in acetic acid. We preferred a non-
destructive, non-contaminating method for analysis so chose n.m.r. Comtrnrison
of the integrals of the aromatic and acetic acid methyl proton resonance peaks
w"as fotlrrd. to l-ead. to large errors, apparently because of the necessarily vast
d-ifferences in gain settings for the tvo peaks. However: by the use of the
downfield acetic acid 'oCIIa satellite peak at -1.58 pprn as a quantitative
internal- stand.ard (tatren as 0.55\il reliable analyses were obtained. Some data
taken from anal-yses of standard" sol-utions are shown in the tabl-e bel-ow.

Analyses, moJe /o

Compound Actual Found

Benzoic acid 0
2

4,o
nOz.l)

50
a

\g
o6

This method is extrenely convenient because no weighings are necessary.
It can be used ffhenever the proton resonances of the substances to be anaLyzed
and one of the t"C-H satel-lites of an organic solvent occur where they can be
integrated free from interference from other peaks.

Sincerely yorrrs,

RICTtrTru,O OIL CORPOBATION

Phthal-i-c anhydrid-e

o-Tol-uic acid

o-Xylene

l_.01- I.oT
O.BT7 O.BBO

2.73 2. B0

h/,u,i (ou. r'
F. F" Caserio, Jr.
Research Associate

FTC:ka
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GROUPEMTNT AMPERE
ATOMES ET NOL€CULES PAR ETUDES RADIO.ELECTRIOUES

SECR€fARIAT

hdm d. Phtaf- - n*raL
ö er*r.

Boubrrrd d'Yvoy

oErcw . srrrlsE

0 2s2a10
Gtlln pcrur l. c!19

Genöve, 1e 2 5 octobre 1965

Professor B. L. Shapiro
Illinois Institute of Technology

Chicago 16 -Illinois
TÖ1. o22' 21120'l

GJBlcp
A.SU

Cher Docteur Shapiro'

Je penee qutun eertain nombre de nos collögues seront
int6ress6ls de savoir gue Ie groupement AMPERE, qui r6unit
depuis 1952 un grand nombre de chercheursren majorit6
europdens, int6ress6s par, ltEtude des Atomes et Mol6cules
Par Etudes Radio Electriques organise chaque ann6e un colloque
fnteäationf,sur iäs problömes de R6sonance et Relaxation
Magn6tiques et Electriques.

La prochaine r6union qui aura lieu ä LJUBLJANA, en
Yougoslavie., est prdvue pour 1a semaine du 5 au 10 septembre 1966.

Elle portera sur un certain nombre de questions dractualit6s
se rapportant ä la
Le. Compte Rendu

r6 onance et Ia relaxation m 6ti s.
de cette rencontre, comme.ceux es derniers

colloques: notamment celui de Louvain 1964, sera 6dit6 par
No?th Holland Rrblishing CompanS Amsterdam.

Les rinseignements concernant cette rencontre sont publifs
dans le Bulletin Ampöre (Abonnements: Imprimerie Kundig,
10, rue du Vieux-Col1öge, Genöve, Suisse) ou peuvent 6tre
demand6s directement au soussign6 ou au Secr6tariat drOrganisation
du Colloque Ampöre de Ljubljana (septembre 1966) ä qui toute
correspondance concernant Ie colloque peut etre adress6e.
Ecrire ä: secretary 14th colroque Ampöre

Nuclear Institute J. Stefan
LJUBLJANA - Yougoslavie I

Avec mes meilleures amiti6s

Prof. G. J. B6n6
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MnLLoN fxsrrurrn
44oo- Frnrrr AwENTJE

Prrrsnuncu, PA. 15elA

20 October L)6)

Professor Barry L. Shapiro
Department of Chemistry
Il-Linois Insticute of Technology
Chicago, ILLINOIS 6O6t6

Dear Barry:

trIe have been running frequency sr^reep spectra with our HR-6O
and RSI spln decoupi.er with a sv/eep unit that we have recently buiLt
that may be of interest'to sqne of your readers. Instead of mechani-
cally drivlng an oscillator, which was found to be noisy, unstabLe and
non-reproducibLe, vre now externalLy controL a GeneraL Radio 1L6L-A
frequency synthesizer. This is accomplished by taking the output frorr
a mercury battery and integrating and amplitying it with a Heath Opera-
tional- Anplifier (tUoael EUId-19A). The shreep tlme can be seLected by
varying the RC t.ime constant with any one of four resistors. The svreep
range is determined by the regul-aEed outpuL across any of three resistors
and the synthesizer decade which isbeing swept. The synthesizer has
four decaaes (10, 1OO, 1OOO and IOrOOO c.p.s.) and a continually adjust-
able decade of -1 to 10 c.p.s. This, in conjunction with the sr4reep range
switch, glves a variety of ranges from 2 to LOTOOO c.p.s. per 2) cm.

The output of the synthesizer ls onLy 2 voLts. In order to up
this output to about 20 voLts we connected the two ampl-ifiers of the V l+Z4O

sr4reep amplif ier unit in series. This vJas accompl-ished by means of a switch
connecting pins J and 4 of J )+O6 to pin 5 of V 4O5 and V 4O6, respectively.
The dlagram of the sweep set-up and block diagram are shown in figures L

and 2. A lloseley X-Y recorder (mode1- 7O1OA) is used to dispLay the spectrum.

I.Je have found Ehe unit to be very linear and reproduclbLe spectra
can be recorded easily. The spectrum can be callbrated by stopping the
recorder at several points and reading the frequency frm the counter.
An alternate method is to record the spect,rurn and then return the pen and
read the frequencies of the individual peak by stopplng the pen on the peaks.
The reproducibility is t O.1 c.p.s., or the Limlt of the frequency counter
(1O sec. count). Figure J shows an exampLe of Ehe resolution whlch can be
obtained. This is a 10 c.p.s. scan of a smalI portion of the resonance
slgnal of the lnner fluorine in L, Lrl-trLfLuorobutadigne. The sweep time
*"f 60 ,... I

So far we have been quite pleased with the performance of Ehe unlt.
The onLy "b.tg" we have not worked out ls that of the phase change thaE
occurs over larger sweep widths (50 ..p.s. or greater). Slnce we notmally
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B. L. Shaplro 20 October L96)

use srrreep widths less than this, Ehis has not been a serious problem.
Perhaps the biggest drawback to Ehe system is the cost of the frequency
synthesizer, about $4rOOO. Thls price seems less when one reaLizes how
nicel-y the synthesizer is suited for inEroducing sldebands. The frequency
of the sideband can be dialed in and internaLly calibrated t,o f significant
figures (to one thousandth of a c.p.s.). The sideband frequency can then
be changed by simply changing any of the 4 decade dials whil-e rhe one
thousandth c.p.s. accuracy i.s mainEai-ned.

Sincerely,
/'

'' "i;4' I

AkseL A. Bothner-By

'--*;;*--Q-
H: id F. Koster

Dennis E. hlisnosky

DFK: hb
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ttNI\ZEiR SITY OF XITLIIVOIS ittl,:iA}.l A. rji lf-:r..1f !J

DEPAR'TIVIEI{IT OF CHE\/IISTR ff A\TD CFTIIIvI IC.AI- EI'il-+i."ti -uJ r::,. " .,. : 
'r . . r

THE WILLIAM ALBERT NOYE9 LABORATORY

October 2), L965

Professor Bernard. L. Shapiro
Department of Chemistry
IJ.linois Institute of Technology
Technology Center
Chlcago, IJ.llnois 606f6

Dear Barry:

One of our group, üick Meinzer, has recently completed. a d.etaiied.
stud.y of the temperatr:re ana pressure d.epend.ences of the lH anO. leF shifts
and. some of the coupJ-ing constants in several gases, inclu&ing the d.eutero-
methanes, fluorometha,nes, Hs and. HD. The results are surrmna,3ized. in the
abstract of his Irh.D. thesis as follows:

rfTtre proton and. fluorine chemicar shifts of gaseous cHar cHs4 cH2D2,
CHDg2 CHgF, CHfa antL CFa were measured. as a function of temperaiure e,nd"
d.ensity relative to reference li'1uid.s. fne temperature d-epend-ence of the
proton chenrical shift of gasesou H2 and. IID vas simiiarly measured.. ft was
found. tha.t these resuits are fitted. by the foiiowing empirical eu;uation:
o(pr)=aT+bp+cpT+e
Ttre temperature d.epend-ent shift of the reference liquid. is includ.ed. in the
g terrn. The absolute temperature d.epend.ence, however, of the reference
liquld.s'was also cleter"mined.. hlith this informatJ-on, the g teru can be
corrected. so that the above equation represents oniy the changes in the
chenical shlft of the gas as a fixrction of the two variables. Since the
chemieal shift ls equal to tne differences in the magnetic shield.ing constants
of the sample ahd. referenee, the above e.luation actually gives the functional
d.epend-ence of the magnetie shielÖing constant of a gas on the two variables.
Measurements nade in the critical temperature region of rnethyl fluor.id.e and.
f'luroforu ind.leate that the sarn€ euluatlon might also be appiieable to the
chemical shift of the li.,uid. Tne ehange through the eritieal region l,ras
approrimately proportional to the b and. g terus.

ttfrre €. and. g te:ns result from intranolecuiar effects, and their origin
is discussed.. the b and g, terrns result from interrnoleeular effects. Tney
inciud.e contrlbutions from the bul-k suseepiibiiity correction, polar effects,
van der Waals attractive forces ancl repulsive exchange {orces. The E term
corrected. for the buJ-k susceptlbility of the meöium and. the g terrn are both
prcportionan to the spin-rotation eorrstants
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B. L. Snapiro -2- Ociober 2!, L9ö5

t'In ad.Ci'licn, tne nuclear spin-spin couliing conste,,nt wa,s neilsr-u:ed

in r:nese comtrnund-s as e. function of the sene trvo varj-abies ' Tne JtO"

ecupling ccnstr,nt in the fiucrome-r,hi"nes is d-ensity d-encnd-r:n'r,, ancl :'-i is
djf.'erent in tne ga.seotls and. liLluid- ste,tes. Tne cnirngeEr in *ulle coupiing
ccnstan, coft ric expi-ainecl b:'the orbitai cr-ri:ents prrcduced. b;,;. tne sui'i'cund-ing
i.rcieeuies. Tnese orbitai- currents ajso prodrtce part of tne d.ensitrv
d.epend.ent chemieai shift, and. thus the cnanges in cnemi.eal shift and
coupling constant ere reiated.. fne sign and. magnitui.e of the change are
related" to the bond. anisotropy. rr

I nope ihat the above wiil pay my subseription for a r,rhile. A snort
titie of 'uhl s is r? and- T d.ependence of lH and- leF snifts enr1 of JHn ancl

J in CH Dn' TrtHF 4-n
CHF

4-n
H and. HD. tt

-*4"H. S

l.Jittr best personai ::egarcls,

tollsl:;'

liSG: ij z
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University of East Anglia

School of Chemical Sciences
tü(iilberforce Road, Norwich Non 77rr
Telephone Notwich 1261 r

26ttr Ootobor, 1965.

(o)

hofescor B. L. Shspiro,
Delnrtucnt of CheuirtrXr,
Illl.notr IactLtute of Teoirnolo6gr
Tcohnolory Centrc,
Chloago, I1linoia, 60616.

Pm, sPECfna 0F som cYctlc N-Nr?BosArüNEs

Dcar BarrSr,

te rl,gh to report aoEo rorearoh beLng oarrietl out here lato the
Rll.n apeotre of oycllc nitrosanineg. There rere four e{ns of
tblr neaea5gh, nenel6r:-

(") To obtai.n LrtroruatLon about the long-raage effeot on chenloal
rhlftr by the nLtroso group.

(ri ) Io ftnd. out bot the prerence of tbe aitroso 6rouP a"fifeots the
relatLva atüiJ.tty of a netgbbourd.ng nethgrl tloup in the a^rlal
or equatortal poattion for gLr-nenbereö rtngs

To ree if evl.ilence for the trlst forn (or at any ratc tlevLatLonr
frcn the chaLr foru) of NrN-dlJ.nltroaoplperazLnea ooulil be
obteLaeiL

(a) To assi.gn conflguratLons to the f - +a 6 -?r5r5r6-tatrcneth;rl-
DlpErezineg (abbrevl-atetl to T- anil ö- fm; by craninln6 thc
alnotra d thelr dlnl.troso <lerLvatlves. llthough tbts nj.gbt
rien thä noat trt.vlal. of the four aJ.rr, lt rar ln feot thc
orl6tnal probleu dri.oh orrggesteö the regt of the rescaroh.l

IOgt of our regults to iletc arc rUluar{.aetl in the tab1c. te
hope to obtal.n furtber fuforuatlon rhorüIy rhen houonuelea^r iloublc
ncioaanoe feolll.tlag beooac avaLlablc hcr€. Detelled oonr!.öeratLon
of tbc il,rtr, inoluiltng rclatecl publLrheö valuel, enablc us to arrdlo
at the follorlng tentatlve oonclusl'ont:-

(a) Urtng the value reporteil for tlLnet\rlnLtror".fo"ftg flnil thet for
thc ä -protona in the plans of the nttroro grouflr_tbe^onc_ols to
tbc orylsn etol glvea a algnel oa. 0.lr p.p.E. tti Lol flolil of
thct frol tbe pröton trenc to the nLtrogo grouP. 0n the other
b.DÄ for thc c' -protoar not ln thc al'troco 6rouP plane, the
trr+r tFoton 1r to lol-fl.clil by oe. 1.4 p.p.n.
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The conforoetion shown ln I is assuned:-
H

H4

H4{ \H

o2N-N

I
(U) tfet]ryI groups ois to the nitroso o:rygen aton woul-d. have a very

strong interaction rith the nitrroso group if they were in the
equatoriel positlon as in ff.

N/N\sO

Me

l
trYe believe that such a situation cioes not occur, but, for instance,
that o( -clinitroso TMP exists with all four nethyl groups axiaL as
in III (probebly rith sone distortion fron the chair forn).

ON

NNO

In other caaes the noLecule is forced. to assune the twist forn
(see (c)).

It is found. that:-
(f) Certain unexpected values for vicinal coupl.ing constants
(".g. for the transoid-f,-TMP-isoner a value of 10.6 c/s ie found
for a coupling which, if the nolecuLe were in the chair form,
would. be the average of J-^ and J--) lead us to suppose the
existence of the tiist fo$ft. ee'

(ii) There exist non-adclitivities in chenica]- shift effects of
the position of the two nitrrcso groups for TMP derivatlves. By
this we mean that the chenicaL shift difference bgtween the
resonances of a given ring proton for the two possible
orlentations of the nearer n'itroso Br€up depen.ds on the
orientation of the further nitrosq group. Consequent\y in such
ceoes (as for dinitrosopiperazinet) the cisoid. and. transoid forms
probably have gonewhat clifferent ring confornations.

I
(")
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-3-

We belleve that the assignnents of ^t - ana 6 -dlnltroso TMP are
ea below (the plus an<l ninus signs iefer to the position of
nethyl groups above ancl belor the rrplane't of the ring). The
other three possible isonerg of TüP had aLready been assignecl
on the basls of the NlfR spectra of their dihytirochlonidesr.

{-+++ n
N

.+ +

T6
References

1, Looney, Phitlips ancl Reil1y, J.1.C.S. ]l,r 61t6 (1957)

2. HarrLs, J,Mol.Spect. lJr 1Oo (1965)

t. Harris ancl Sbeppard, J.Chen.Soc., to be publishetl.

Best wishes,

Yours sincerely,

Rtl,^ll'u',ß

NN

R.IL Hamig.

euk^-.( 
gfq,

R.A. Spragg.



TIsI,Ei SOIG CHEIIICAT SHIFTS OF CYCLIC NITROSAIIINBS IN SOLUTTON.

(") l[ononLtroso conPouncls

1 -nett5rl-4-nitro soPiPeraz ine
N-nitroso-piperitline tr
N -nitro so-2 -ne thylpip e ri dine--
oi g-l.I-nitroso-2, 5 -tlinettlylpipericline
trans. il rl

(u) Dinl.troso oompountls. * +

clsoltl 1 r,[-tlinltro sopiperazlne
transoiat rt

cicoialo(-iü.nitroso TllP
trangold n

olaofulf,- rr

trrnsoitl rr

transoitt f, n

trensoiil f, n

ct CH^ztz_+
6.29
6.t1
6..55

5.80
5.82
5.55

d

8.96
B.g2
8.97
8.66

At

0.45
0. tL
0.60
o.26

0.18

At
o(CH

AT

, ? <o.5
.1 -1. 15.0 6

5.2 5.2 <O.t

5.0
5.O
4.64 5.96
5.50 & 5.61
5.11 & 5.t+1
t{.So 5.91

t at.,--r

g. gg

8.76 3:l1l o't. & o'.,5

8.15
8.20
B. r0g.ß

0.49
0. r+9

0. B0

5.r9L o.59
5.49) & 0.69

8.51
8.58
8.17
8.40

N-nltroso- 2, 2,6, 6 -tetra"nethylpiperitüne
tl-ntt"o"otorpioline 6.to
N-nltrosop5rrrolitllne 6'60

N-nitroso-2, 2 1 5 t!-tetranethylpyrrolldine
N-nltroso-häxanethylene-inine 6. 49

Nttroso- f -2, 1, 4r!, 5 -pentanettqrlpiperazine

5.19
5.82

5.7'

0,5.1
0.78

o.16
B.6t

8.97

B.l+5

8.62

cHz CH

T
ccH,

t
^T

6.18
5.98

9.05
8.78
B.g2
B.97

X two isoners involved..
t TUP is useal as an abbreviation for 2r3rJr6-tetranethylpiperazine'
* 

T,lre terns cisoitl antl trangoitl refer to the relationship of tbe tro nitroso groupg

aa W antl V.

/t
Fr- N N-N

,// \--/
o

transoid

o

"-ä-,( @
o\
I
t\)\,

\

cisoid

o o
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/PROFEssoR.srR EDMUND HIRST, GB.E. F.R.s.

PRGEaSoR T. L. COTTRELL. D.3c.

tErFo.tr EDINBURGH NEWrNdoil lOil

DEPARTMENT OF CHEM ISTRY
WEST MAINS ROAD. 

EDINBURGH.'g

1 st lriovemben 1965.

Prof e s s',or ll .1, . Shapiro,
Denarti;:ent of Chernistr,y,
f llinols fnstitute of '-,.:cl:no1ogy,
Chieago,
f llinoi s (rC 1,1 (r, iJ . S .A.

Dear Profeslior Shaplro,

Thsinl< yott fcr: Jrctlr r,emiirri rlr. Ji'.j..,. isbeing userl ln thls d.epartrrcnt by tvc rnerin resea::eli groul,.s r,:r-Lro$e
intr:rests 8.re carbohyrlrates ancl heteroa.rome l;ie cc;,rpöund-s. T lr.jrnll.restriet r:i;' cont,r'ibütion to the latter in this I'Telji;letter'. Crri: ofthc i:'silleets v'rhlch excitcti- us at orre tj.;ne'rias tiie c:i-r.r:gc i1 cor-t1l-i1g
eonstar:1,s 1n bases arrd. tirej,r eorresronri.ing r:alts. lre rrotj-cc.c.l- ilLi,t,.*B iri. t::e, system Ci-l, -C:lts-I't of ai"i'c,r.olrr.:r.tie sp,-st,,-I)i l.;as pi,.:_,t,ie,_lii 1...;,,senr"itive io the eleöirciiic state o1' thc i.' atorü, inercar:irl3; ir t.tLesalts, qu.atcl"l:la.tr:r salts €tlid. ;ii-oxicl-cs. irl:en wr: fir,st founä 1;lris it
etppeared" tl be e 1e.r.ge13r novel Obscrvatlon but oi;irqil'I.eSeäreh t:jrt(.-u.r-)strere a.r:ilat'ently also i),\',Jal'e of it. Sorne c:[' L''ri.r, un-ublil;hecl r,esultsare given i,n th.e 'Iable.

I'hj.;::kin1: tiiat tiris ivas ]ikel1, to prove a ij€rieral pir.enornenon
v/e thott3irt this v/ould. be useful to d.eternine the site of-protona.tiorr,quaternisation and hT-oxidation of azines vr'here al-ternativö sites w.ereposcible. The application to cinnofine seemed. rvortirlnil-e ancl. tire'.i.1.:i. re sults str.ongly suiir-est that protonetion an,C. quaternlsation
oeer:lr at the 1-position.t Iloi,even tire position is no€ eompletelycleär slr;cc Ämes and k*cl1arsl.a, i1 r,r series of' closell, intcr.1,voven
p€rD()rs pr-oposed. tilat quaternisatioü of cinnoline occurs at t:rle 2-posiiior't.'- ;ie eannot explcin this anomc.ly: sone cf tirc clegrarj_ntive
uork.üsed.,by_these lvorkers ma.Jr be incorleet since re.-lrrangeu;önts !./eleoo.;r;iirie (ancL eonsidered) in some ot the ren.ctions. perfrsps theeouplini: constant eiranges in einnoline are tlifferent;. rze e,re loci:inglnto this por;sib11it:r', but the obsr:nvetions lvith cinioline-1- and. 2-oxld.es eei't8in1y flt i;ith the riuinoli-ne and- isoiluinolile d.r:ta. ,jei,re intet,ested- to hear ari)r sgslrirents upon the exrcrlnental r,i.ork.

,'je know of eourse that exeeptions to the general rule;s vril.Ioecur. Some r:bvious ones are the sJrstems vrith near clnssieal bonclord,ers - i.e. approael:ing alternate single-d.ouble bond.st ifpt"otcnaticn changes the d"egree of' rrromatieity nrarkcd.ly. then thecoupling eoustants in a near d.oublc bond. (in- cne brrse) r,;i11 faIl..'I'ale tl:e indolizines e.s en exanple; some fi:,ures ar,e shov,Tr bel.olv.

t,

2.

(4%. a.*e
X. e/^t^.{rr

9u., tq 6f , flcL
,llto+,2t3.

?"-l-r*.r- t 4%ph
A*u t tauA"LL^ |
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HH
f,ro = 6'tr

{7g = ^r's'-
t's'r1s

(arious co..p.r)

öz

+

+

4_pt
_> t I

,v

{sa '6'(
feo = 6't+
{"li& = f'4 ,/s

iable of Coupling Constant C]:.ani;es (A; J

t+

li t-

cj1;, a*,J.) I-l

P.-,'rid-ines JzS Jzu JZu ü l+5d iÄ -, - 
-f---

a 45 c', 55

2ir

2Ct

uuinolines
5 r6-CIz ä

7öFt

l+.2
5.[l

)1..2
5.3

o.5
o.g

0.5
o.B

0.5
c.7
tlrat th
rcad.er

-l .U
ttQ
l.u

o.B
2.O

1rI!
h
l.rli

A

TI

A

-CI . (.)

0-
C,oj

(.'.4 1.1
c.1.11

i.)
'7
l.L

\..7
Ä I'

l. ö
I': t (')

t-aUa:

tl..i)
5.7

2.0

o.B
o.lr.

e.7 .5

,r-l . -:,:i.7

.i,5c

/. o'l
',1 !^,

,t afla-:

I .7:

J'ü Jlu Jzu Jrs .' 79

1.7
1.5().o

(1 -'

,-, 7).)
Q.t

?).5

!

NT
1r_

A

hr

A

if
Ä

5.7
o.l

5.Pt
6.9

1.8
1 .Li.

B.B
B.g

C

9

t_tt I
Q'1Q.l

1.8
1.8

2.6
2.5

I
4ta

-v

Lp

fsoquinolines J i3' JZU JsA Jge

lIone

7CT

J'iteO t.
A

f hope
Ce.n irry

i.7
5.5

9
oa

is eontribution vri11 ll.ovcv{1 ,,.. _run a1i..i..II nut'rbe-r of 1 4N
si.ti sfe.etor.t..
or 17o spectra f'on

Yours sinei-' ;-
me?

(I,i..i. Palmer) :;.;I. Fr,llmr:r ,.: B. Semple.
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RCPUILIoUE FRANCAITE
PREMIER HINISTRE

'\

COMMISSARIAT A UENERGIE ATOMIQUE

CENTRE D'ETUDES NUCLEAIRES DE GRENOBLE
cHtun{ Dr3 HAtTvt! . ORENOILE (t!lhE)
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lol?l tOaTALl taa . Olarollr

YoTit rl", r

Pro'fesEor B.L. SEAPIRO
Departnent of CbenLstry
IIllnoLs Institute of Technology
Technology Oenter
CEICAEO IlLlnols 50.6 1 6

U.S.A"
€REN9BLE, LE 2 Novenbre 1965

I'lEt ti

Ftereochenistry of Tricoordinate Oreanophosphorus Conpouds.
Anal-ysis of Spect::a AAtBBTX antl AAr IUtXXT

Cher Docteur SEAPIRO,

l{ous 6tutlions actuellement par R.t{oNo des tldrlvds
phosphords, et en partlculLer d,es nol6ouLes du type gdn6raL

suivant r
R1

R2 P-X

en vue d.e prdciser Ia stdrCochLnie du phosphore trlcoorrLl.nd. En

.partlcuJ.ler, Ie spectre <lu d.Crlvd ahLo16 (ff s. t )

Ct2- 0
(*)

CE
2

R4

iJ

D
a

2

I
I

a
2
I
(,

(r) tour to!.lolong llo UOIrtr, il'r lr leoultl ilcs Sclitlors ilc foulourc,

' lrrrcntrri
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2

est d.u type AATBBTX. La non-6ouivalence des protons provient d^e

1a structure tdtraddrioue du phosphore; iI nty a pas inversj.on
rapide d.e 1a liaison P-CI" Cette non-6quivalence existe aussi :

dans Ie d6rivd (a) :

CH 0

(z)

et se retrouve jusqulä,
est sup6rieur ä 1r4.10

tenp6rature d.e 250oC. Le tenps d tinversion

ä cette tenp6ratureo

2
P_0 c H

56
CH

--0
2

1a
-a

"t

L t analyse du spectre du d6rivd chlord neut se f aire en le
d6conposant en deux sous-spectres AArBB! (fie. a) dans lesouels seul

1e ö relatif est'diffdrento Une analyse apnroxirnati-ve, basde sur
1es raies alg6briouement calculables, d.onne avec 1es notations habi-
tuelles : M = 0, N - -2r Ir = -15, avec Jpr*o = 112 c.D.s. et
Jo , = 10 copos. Ltanalyse exacte est en s cours au laboratoire
d;t*B ca1cul de SACTAY (C.B.A.) ä lrai.de du programme de REILLY et
SWALLEN. Ce programme a dt autre part 6td utilis6 dans 1t analyse d'u

spectre du tl6riv6 fIuor6 (l) :.

F F

(r) F

HE
raies alg6briques ont 6t6 p16alablement ddternindes

AArMl,trxxr ) " rl ]
pour IequeJ.
( spectre du

Les
tyne

ttD

D. GAGNAIRE

Laboratoire de

JOB. ROBERT

Chiraie 01.gani que Physi que

co BARBIER, Ho
ä parattre o

r1l FAUCHER et D. GAGNAIRE, Journal de Chinie Physiquet
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Prof , Dr. H.-H-. Perkampus und Di
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INSTITUT FÜR ORGANISCHE CHEMIE DER TECHNISCHEN HOC.HSCHULE BRAUNSCHWEIG

3! BRAUNSC.HWEIG
PROF. DR. H. H. INHOFTEN SCHLEINITZSTRASSE

TcL lioöröulc 1761
Düöwrhl l$ütut {7!225
Vomrhl 0531Herrn

Prof. Dr. Bernard L, Shapiro
Illinois Institute of Technology

isrc+|*
USA

Sehr geehrter Herr Professor Shapiro!

Innerhalb unserer NlvlR-spektroskopischen Untersuchungen über
zwischenmolekulare lrJechse lwirkungen haben wir eine Reihe von

EDA-Komplexen untersucht. Dabei zeigte sich, daß o.'ei starken
Elektronen-Akzeptoren wie z. B. Tetracyanoäthylen und Chlor-
gnil eine Beeinflussung der Protonen-Resonanzsignale der
Donator-Komponenten praktisch nicht zu beobachten ist. Als
Elektronen-Donatoren haben wir verschiedene Methylbenzole
und mehrkernige Aromaten untersucht.

Dagegen zeigte sich, wenn der Elektronen-Akzeptor Wasserstoff-
atome enthält, daß in Abhängigkeit vom Elektronen'Donator
eine Verschiebung der Protonen-Resonanzsignale des Akzeptors
zu beobachten ist. Als Elektronen-Akzeptor wurde von uns

Parabenzochinon untersucht. Die Ergebnisse diese-r Untersu-
chungen sind in der folgenden Tabelle zusammengestellt. Be-

zogen auf den t-Wert des Parabenzochinons in CCl4 erfolgt
in Abhängigkeit vom Donator eine Verschiebung zu höheren

Feldstärken. Die Verschiebung folgt der Basizitätsabstufung
der Donator-Komponenten.

Die Messungen wurden mit deUr HA 100 NMR-Spektrometer der

Firma Varian dufchgeführt. Die genauen Frequenzen wurden

nittels eines Frequenzzählers mehrmals reproduziert. Der

Fehl.er,dürfte in der Größenordnung von 0r01 ppm liegen.

13. 10. 1965
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3,35
3 r36
3r39
3r38

3r38
3 r40
3r38
3 r42
3r54

3 146

3r49
3 r49

0

+0r06
+0r07
+0r10
+0r09
+0r09
+0r11
+o,09
+0r13
+a )25
+or17
+o r20
+o r20
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tt

It

tt

tt

lt

tl

t.t

tt

lt

.tt

+ Benzol
+ Toluol
+ o-Xylol
+ n-XyIol
+ p-Xylol
a 1 r Z rs-Trimethylbenzol
s 1 tZ r4-T rimethylbenzol
+ Durol
+ llexamethylbenzol
+ Naphthalin
+ 1 -l,'lethylnaphthalin
+ 2-lUethylnaphthalin

ä-Werte der Chinonprotonen einiger CT-Kornplexe <les

p-Benzochinons mit Benzol- und l,,laphthalinderivaten.
Lösungsmittel: CCf4; Chinon-Konzentration: Or25 molarl
Aronat -Kon zentrati on : O, 5 mo I ar; llaumtemperatur.

iUit vorzüglicher Hochachtung

Ih re

!tr
,{t t
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THE UNIVERSITY OF BRITISH COLUMBIA

vANCOUVER 8, CÄNADA

DEPARTMENT OF CT{EMISTRY
November 4, 1965

Dr. Bernard L. Shapiro
Illinois Institute of Technology
Chicago,60616
U. S. A.

Dear Barry:

Thanks for the reninder on ny contribution. We have plenty of
data now on our kinetic work using the Spin-Echo nethod. I presented this
at a recent meeting in Japan but have not conpleted writing it up yet. We

use the closed form expression fot two sites devised by B1,oon, Reeves and
WelLs. (J, Chen. Phys. 42 21L5,(1965)) and independently by Gutowsky and
Allerhand (J. Chem. Phys. 42 1587 (1965)).

We have thoroughly tested the dependence of the exchange contri-
bution.to the Carr-PurcelL tine constant rrt in the presence of chenical
exchange with 90o / 1800 pulse intervalttr

The tine constant;

t=K- -1 _(1)Sinh F

where

1T
p= K

2 sin[2r (*2-x2f/2,
6,2-x21

p=
K

sinh[2t (x2-wzf/zt
(,K2 - vftL/2

W = half chelnical shift in radians
K = nean rate constant for 2 sLte exchange equal population

In the limits Kt << 1 Wt << 1 this
simplifies to

l{I>K

W<K

The equally populated two site case is a special one as indicated in our
theoreticai "oit. Using the expression (1) and (2) and various techniques

r 2
Tkr,z2

3
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to erperinentally determine T., to gneater accuracy we have derived activation
parameters and rates for hind6red inversion in NN dinethylnitrosanine and
NN dinethyl trifluoro-acetanide. The agreenent between high resolution studies
we have done, the original study of Phillips ltun N.Y. Acad Sci 70 8L7 (1958)]
and our present spin-echo study is very good. The activation eiErgy fron
the spin-echo results is 22.9 ! 1.6 Kcals nole -l with a normal frequency
factor. The results for NN diqrethyltrifluoroacetanide give an activation
energy 20.6 x 1.4 Köa1s nole-'. This last resuLt does not agree with Rogers
Woodb4ry (J. Phys. Chen. 66 540 L96?,). It is however a poor case for high
resolution wo?k because oFthe snall splitting between inäquivalent methyl
groups.

I have long since been appalled at the price of deuterated naterials.
In spite of recent conpetition the price deuterated solvents is of course
being reduced but the specifically deuterated naterial will always be in
denand for special problens. Many of these chenicals are bought and gather
dust after use on chenical lab. shelves. In most spectroscopic - particularly
NMR - work the research is non-destructive and even in the cäse oflNMR
solvents the contamination is nereLy a case of added solute. I an trying
to interest a conmerciaL conöern in a rental service. In this way the sane
conpound couLd be used several tines over for different research purposes.
A short tern rental service could offer chenicals at a fraction of the
present Listed prices. I wonder if readers of IITNMRN would indicate their
interest in such a service by writing to ne and even indicating perhaps the
types of compounds they night require. This would help to evaluate whether
such a senrice is needed and heLp with any persuasion. It seens to me that
the seruice ought perhaps to inciude enrichäa 15C and 15N conpounds. Very
often different tfpes of NMR interests such as signs of coupling, double
irradiation experiments, kinetic experinents, NMR of enriched nucleus,
and relaxation phenonena co-incide in the same no1ecu1e. It is very rare
that the sane läboratory wants to tackle alL these varied probLerns.

We have built a real,Ly historic instrument around a nagnet generously
donated by Shell Developnent Conpany. This 'Original' Varian Magnet used
by Charlie Reill.y f,or some years was, I believe, the first one Varian
narketed back in the early 50's. It has one coil shorted to the yoke but
files very well on three each side and stilL gives remarkable resolution at
40 Mc. The old 4510 A R.F. unit delivered here in 1956 is now por,{ered by
L*da supplies and we generate a sweep off a Tektronix 545A oscilloscope
which we use as part of our spin-echo machine on the sane magnet. It turns
out that our Tektronix sweep is nuch nore stabLe and linear than the slow
sweep unit produced by Varian through the Stabili$an'. *t is also a much
more expensive sweep but we happened to be using the Scope on the sarne

magnet anryay. Ttre original Varian high resolution probe has been nodified
by adrling higher voltage break down capacitoü' and wiLl take500 Watt pulses
needed for our spin-echo work, then take a high resolution spectrun 5 ninutes
later. The switch over is very rapid. Perhaps I should describe our sweep
circuit in a Later letter. I

Best Wishes,

LR/ds

Len ReeVeg-



86-34

GENERAL@ETECTRtC stLtcoNE

C O M PA I{ Y PRODUCTS

tivrrrnrono, NEw yoRK l2tB8 AREA 5I8_TETEPHONE 232-3330 DEPARTMENT

october 29, L965

Use of Corrosion Inhibitors in A-60 Cool-ine Svstem

Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago, ILlinois 60616

Dear Professor Shapiro :

Recently I had the opportunity of seeing a copy of the " I I T NMR

Newsletter.rt I think this is an excellent idea and would Like to have
this letter considered as my initial contribution.

A number of NIIR spectroscopists have had probLems with a1-gae, corrosion,
etc., vrith the cooLing systems of their magnets. perhaps our experience
using a corrosion inhibitor wiLl be of he1-p to some spectroscopist.s.

I{e have an A-60 instrument equipped with the V-6020 heat exchanger.
After eight months of operating with only dis,tilled r^rater, it was decided to
add a corrosion inhibitor as a precautionary measure.

Fifty-seven grams of potassium chromate (0.5%) were added. I{ithin three
weeks after adding the chromate, the pump seal- failed. A second pump was in-
sraLl-ed and the reservoir was fil-l-ed with 0.57" chromate solution. Ttris purnp
developed a Leaky seal one month after it was instaLLed. There was a slow
sLeady drop in the pressure at the outlet of the heat exchanger. A third
pump vras installed and the reservoir lras fil-Led with plain distilled water.
The third pump has been in operation three and one-haLf months with no
detectabl-e leak.

Our concl-usion is that the chromate attacks the organic parts of the pump.
fire composition of the organic material used in the pump is not known.

On many A-60 instruments the recorder bed vibrates and causes an annoying
noise. üle solved this probLem by cementing two pieces of siLicone rubber to
the under side of the recorder bed and between the metaL grill and paper hol-der.

Sincerel-y yours, 
I

U!.0 eJ,#
C. A. Hirt, Chemist
AnalyticaL Services

CÄH: jp

vtstf vaWntt ftfnlilC Pn08nf88ut0 . t ü)t( tDfote f PnfsttttitrlolY . If lltl tYttl rnnr Ynilryg Hn6
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Prof .V. v. Voevo<rsnii.
Institute of Cheiiij-r-aL
Kine'uies and. Combustion
Siberian Department of the
USSR Acacremy of Sciences
Novosl:birsk, 90.

19 oktober ,1965

Prof. B.l;Sbapiro
Departnrent of Chemistry :

Illinois Instit-ute of Teohnolog:y
l[echno]ogy Oenter
Chicago, -Iilinois 506'16

U.S.A.

Dear Professor Shapiro

A nr.mber of iron-group coord.inatioa compound.s were Ln-,*"
vestigated. i.:r our Ntr@*group this ;reäro Snong these a:".s3 Cö'
pyrid.Inateg (1 ), Fe*3 -maritU.osöh,-ate$ and..,eiiät-Wfaithj ocar-
banates (2) and.'pyrid.irte M --oxid.es ad.ducts of Co*z aad.
//r:'3 acetylacetonates. fhis communication ls a sunmury of
the resuJ.ts on acetylacetonates. Oür e:cperinental technique
and- calculations are mainly the sarne as tb.ose of Hope and.
Ward. (7), ano W.D.Horrocks, R.CoTaylor ancL G.NiTra Mär (4).
We used. d.ilution in a large excess of free ligand. in the
absolute shifts d-etemi.nation (1). |[he shifts ineasured.(in ppn. from free ligano) are shoum in fig.1. fhe analysis
of the results lead. us to the fo1lowJ.ng preliminary conclu-
sions:

1.The shifts obserwed. tn ilr*t-go4plexes are d.omlnated. by
contact interaction whereas in Co€ eomplexes there is a -

significant contribution of pseud.ocontaöt terns.
2.Unpaired. spi-n aensity is delocalized. through the fr
- sXstem ot N -oxLd.es.
}.lthe arrgle between the axi.s of N -oxid.e molecule ancl

7 ayjs (fig.2), ls about 5M0o. [he nethyl group of oL-ns-
thylpyrid.ine N -oxiae may h'av€ oäfy one orientation be-
cause of steric hinctrance, while in other N -ov.:.aes both
otienüations ("uptt and "d.öwn" ) are possi'ble. r

A new fact that w9 could- not explai.n up to now is the
d.ifference of _two _/5 rproton shifts dn oL -oethylpyrid.i-
ne - l/ - oxlde ad.duct,-
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A more d-etaiLed. gescription wilr be publtshed. j.nil Journ.Stnrct. Chsrno'r USSR:

SLncerely yours
V.(oev"&s x1

Mo(.ty {>*f
V rV.Voevod.skli
Yu.NrMolin
E.ErZayev

References!

1 .B.fr a?qyev, G.[.Skoobnewskay, yu.N;Molin1
J.St:rrct.Ch.em.'rUSSR, 6, NLr6,rg (1965) 

"
2.E.E.ZaJrew, S.W.T.rarionow, Yu.N. Molin,

Dokl.Akad..Nauk USSRr (to be published.).

,. J.A.Happe and. RtlrWald.l
,I.Chem.Phys. , Z2r1Z11 (1g6ilo

4.1lll.D.Horrocks, R.UJt[ay1or and. GoN.Tra lvtar,
J.Am.Chem.Soe. , gg, 7071 , (1yU+).
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I'}TI\ZER,SITY OF TIJIJI}TOTS AT THE },/.TEDTCAIJ CE}i[TER,, CHTC>ACIO

tr'j.(r,'l'i\,, l). t' t, l'1,,.t rii':, ^

FOI,'RTB RUCLEAR I,TACNEEIC RES I{ORKSHOP

The fourth Workshop on Hlgh ResoLutlon Proton Magnetle Resonanee

w111 take plaee on thls Campus, I{ednesday (8: OO A.M. ) througn

Frlday (5:OO P,M. ) (fncluslve) December 15 - t7, t965. The l{orkshop

1111 conslst of a serles of lectures, dlscusslons, problem-soJ,v1ng

sesslons aJrd laboratory d.emonstratlons.

The lectures wllL cover a varlety of toplcs such as theory of
spln-spln coupllngr nultiple lrradlatlon technlques, the uee of NldR

1n the study of equlllbrla and rate processes and to the study of the

stnrcture of polyners. Each lecture wlll- be folLowed by a questlon

and anslrer perlod. Addltlonal tlne wllL be avallable durlng the

dlscusslon sesslons to exa.ml-ne problems subnltted by reglstrants. The

laboratory for the advanced sectlon w111 c-onslst of the demonstratlon

of the Varlan A-56-60 ana EA-l-00 spectrometers, the A-60 Spln Decoupler

and the C-1O24 Computer of Average Translents. In addltlon, regle-

trants w111 be abLe to see the Varlan E-, eleetron spln resonance

spectroneter whlch wlLl be on dlsplay.

A supplementary prograrn ls plarmed for those sclentlsts wlthout

any prevlous knowl.edge 1n the fleld. The flrst day ls pr1marlly

devoted to then and w111 conslst of two Lectures and a dlscusston

perlod deslgned to provlde a"npJ,e background for them to understand

the ensulng lectures. In the laboratory, the beglnrltng seetlon w111

be lntroduced to the A-60 speetrometer by a serles of demonstratlons

rhlch ulLl lnelude the detemlnatlon of a spectnrn of an unknown,

lntegratlon, the nlcrocell and the temperature probe.

The Laboratory wlll be open to all reglstrants on the flrst
tro evenlngs, December 15 and 16.
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2.

PNOCRAU

I{ednesday, December 15 - Suggested for Beglrurers onJ.y.

ttElementary Theofy of
I|MR Speetroscopytt
ftAppJ.lcatlon and Elementary
Interpretatlon"

Ihursday and Frlday, December 16 a^nd 17

ttlttultlple Irradlation Technlques
ln Stnrcture Detenrlnatlon'l
trCarbon-l] Magnetlc Resonatrcett

ttCalculatlon of Spectratl

n0oupllrg Constants and
IIybrldlzatlonrl
It0onfornatlonal Isomerlsm and
Rate Process Studles by NldR
Spectroseopy"
ttElueldatlon of PolSrmer
Mlcrostnrcture by Hlgh Resolutlon
tlMR Speetroscopyrl

Dr. S. Danyluk
Argonne Natlonal la.boratorles

Dr. CharLes L. BeII
Unlverslty of ILLlnols
at the Medlcal Center

Dr, Leroy Johnson
Varlan Assoclates

Dr. Davld M. Grant
Unlverslty of Utafr

Dr. Aksel Bothner-By
Mellon Instltute
Dr. Joseph Iambert
Northwe stern Unlverslty

Dr. Fred Kaplan
Unlverslty of Cinclnnatl

Dr. Ra;mond C. Ferguson
E.I. du Pont de Nemours & Co.

CEilEAAt ITFONMA

The reglstratlon fee for the Tlorkshop w111 be $4O.OO. Thls sum

coverg tultlon, laboratory fees, Workshop naterlals and three

luncheone.

LOCATIOtr

ALl sesslons w111 be conducted ln the ColLege of Phatmacy Bulldlngo

8r, gouth ltood Street, Chl-cago, Ill,lnols. Lunch C111 be ser:ved each

day ln the Students Unlon Bulldlng.
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REOISTNAIIOT

fo ensure a place ln the t{orkshop, please reglster 1n advance

by eonpletlng the encLosed reglstraülon form and naj.J.lng lt togeüher

rtüh your cheek made payable to the IIttWERSIqf QF ILI,IHOIS, to

Dr. Ludwlg Bauer
Departnent of Chenl.stry, College of Phartacy
IDrlverslty of l11lnole
P. o. Box- 6998
Chlcago, Il,Ilnols 60680

Your reglstratlon fee wllL be refunded pronptly lf you shouLd

' flnd lt necesgary to caneel your enroLLment at a^try tlne up to flve
days before the llorkshop beglns on December 15, 1965.

E_ousINg

A block resenratlon has been made at the la,Salle Hotel for the

nlghts of December 14, L5, and 16. Rateg per person are as folLows:

gta. ooSITGI,E

DOITBT,E $ t5. Oo

TIIIil $r8. O0

Should you deelre acconmodatlon at the LaSal-Ie EoteL, please

contaet Mr. Davld lt{urrayr Reservatlon Offleet Ie.SalLe Hotel dlreetLy

prlor to December 1 a^nd refer to the l{orkshop. Thelr address ls

10 trorth le.Saller Chlcago, Iltlnols (telephone: Area code 1L2

FR 2-ülOO).

rnarsgoRrATrotr

the College of Pharnacy ls eaglly reacbed ln about flfteen
nLnutes fron the Ie.SaIle Eotel by walklng to ühe Monroe statLon of

the Pea{born Street ttl,n. Then ta^ke the Douslas Park ttB: üraln frm
the llonroe ütrn Statlon to the PoIk Street nLn Statlon (ltedlcal

C6nter). The 0o11ege 1s tro blockg reet of the PoIk Street Statlon,
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REOISTRATION FORM

NUCLEAR UAGIIETIC nESoNANCE WORKSHOP, DECEIdBER 15 - L7, L965

UNTIIERSITY OF IIÄIIIOIS AT THE MEDICAL CEI{TER .

I{a.me
(Last )

Na.me of Organlzatlon you rep resent

(Flrst )

Posltlon ln Organl zatlon

Address
I dumDery (street,

-lgrttl- (state) (z1pCode)

Enclosed ls ny check for $40.00 for paynent of the
reglstratlon fee. Your check w111 be acknowledged.

I plan to drlve a cer.
by mal1.

You w111 recelve a parklng perrnlt

I plan to arrlve ln tlne for reglstratlon (8:0O to !:O0 A.M.)

I{ednesdayr December 15

Thursdayr Deeember 15

Experlence ln l{l{R

I can handle slnple lnterpretatlon of NIrIR spectra and would
l1ke to be placed ln the somewhat more advanced sectlon.

I would llke to be placed ln the beglnnerrs sectlon. I
a.m not at all acqualnted wlth lnterpretatlon.

Your check (nade out to the I]NMRSIIY 0F ILLTIO$ ) and thls
forn should'be malled at You to

Dr. Ludwlg Bauer
Departnent of Chemlstry, College of Phabumey
Unlversltv of Illlnols
P. o. Box- 6998
Chleago, Illlnols 60680

Addltlonal reglstratlon fonns are avallable or thls form may be
reproduced.
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SHELL DEVELOPMENT COMPANY
A DtvtstoN oF sHEt-t olt coMPANY

EMERYVILLE, CALIFORN IA

November 8, 196,

Dr. B. L. Shapiro
Department of Chernistry
Illinois Institute of Technology
Chicago, Illjnois 6A6Ä6

Dear Barrly,

Clclo pentad ierVl idenetriphenylpho s phorane

The above is still another homible example of what happens
rhen contributors to Jrcr:r Nerysletter supply thejr ovrm titles.

In a recent Nerrsletter (No. Bt), Professor Smith of Texas
Christian ltrriversity asked for help with the spectral analysis of the
following compor:nd (named lrr the title):'

(r)H

(a) H

n(:)

(:)
:Pgs

\H(u)

He sent us a sample to see what we could do with it. We have nrn the
rprmal and the P decoupled spectra (frequency mrept) with or:r 1OO MIz
spectnometer (p decoupler at 4O.5 MHz) and have made an iterative
analysis of both spectra with or.tr computer program, MARIP. The spectra
of the 4 ring protons are shown in the enclosed Figures and the
parameters are given in the following Table.
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Dr. B. L. Shapiro

ör=öe
ös=ö+
ö5

J:.z

J:.s = Jz+

Jr+ = Jzs

Jrs = Jes

Jgs = .J+s

Js+

lbrmal

6.277 pprn flom lTvlS

6.\45 ppm from TtvlS

-2-

P Decoupled

6.276 ppm from TIvtS

6J+47 ppm from TIMS

-9.8 ppm from flviF

+2.85 + o.o4 Hz

$.81 t O.Ol Hz

+1.89 * o.06 Hz

+2.I9 + O.oF Hz

ttBesttt

6.271 ppm from TtvlS

6.N+6 ppra from TliIS

+2.75 Hz

+1.85 fiz

+1.88 Hz

!r.6 Hz

!j.6 Hz

+2.!3 Hz

+2.80 *
+3.84 +

+1.89 -t

!1.6 +

*c. Ä +J,' a v

+2.16 +

O"Ol Hz

0.O5 Hz

A.a6 Hz

0.1 Hz

0.1 Hz

O.AT Hz

* TilIP = Trimettrylphosphate 6$nn^ from lisPo+).

The interproton eouplings are al1 of the same sign and the P-H eouplings
are also of the samä si[n. In order to determjne the signs of one set
relative to the other it would be necessary to appeal to the phosphorus

spectrun. The values for the coupling constants suggest that this compou::d

sirould be classed as a.n arrmatic rather than as a diene.

Yours sj:rcere1y,

ü."^/J''4'
C. A. Reilly

CAR: je1
Etcl.
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Ttti EI'rc Commit,tee

Bothner-By, Chairman
Stot,hers, Chairman- elect
Shapiro, Secretary- Ereasurer
Castellano, Local arrangements
Garbrsch, Jr
Rei I ly
Shaf er

Topic

Pulse Techniques

7rh ENC ( EXPERI}.lENTAL N!'1R CONFERENCE)

Address correspondence co

or
A"A
J"B
B. L
s. 11

E. tI
c" A
P. R

A. A Bothner-By
Mellon Institute
4400 Fifth Ave.,
Pittsburgh, Pa. 152t3

B, L. Shapiro
Dept" of ChemiscrY
ll linois Institute

of TechnologY
Chicago, lll, 6O6L6

Address

Depc- of ChemiscrY
Johns HoPkins Univ.
BalEimore, Md,

Physrcal Research Lab.
The Dow Chemical Co,
Midland, Michigan

The Proccer and Gamble ComPanY

Miami Valley Labs", Box 39175
Cincinnati, Ohio 45239

Bell Telephone Labs,. Inc,
Murray HiIl' New JerseY

Chemistry DeParEmenE
Carnegie lnstiEuce of TechnologY
Pittsburgh, Pa. t52f3

BeLl TeIePhone Labs,, Inc"
Murray Hr. I I, New JerseY

Physics DePartment
Texas A and M

College Scation, Texas

Socony-Mobil 0il Co"
P"O" Box 1025
PrinceEon, New JerseY

Deparcmdnt of ChemistrY
Univers icy of l'lisconsrn
Madison, [lisconsin

Department of ChemistrY
Unr.versrrY of l'Iestern Ontario
London, Ontario, Canada

The Sevench Experimental NMR Conference will be hetd Thursday through Sauurday'
24.26 February Lg66, at Mellon lnstitule, PitEsburgh, Pennsylvania- The Conference is
devot,ed to advances in instrumenEaEion and experimentat design and rechnrques; ir does

not compete r.Jith hlorkshops or courses offerrng an inlroducEion co che fr-eld'

Sessions wrll consist largely of invited papers" A timiced number of contributed
papers may be acceptede and r".,ü""ripts or applicacions to read a paPer should be sent
to- the appropri.ate session chairman, or to the conference chairman. Topics of sessions

and chairmen are'

Scability lmprovement E. B" Baker

Sensitivity lmprovement T. J. Flautt

Reso lut,ion ImprovemenE S. Glarum

Variable Environment-TemperaEure R. J. Kurland

Variable Envi.ronmerrt - Gas,
C lathrates, eEc.

Superconductlng Solenoid Systems

L. C. Snyder

Spect,ral Analys is R" C. Hirst

lnsEructional Methods P. Bender

Chairman

A" Ailerhand

R. Dawson

Less RecepEive Nuclei J. B. Stothers
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ADDITIoNAL INFoRMATIoN AND THE APPLIcATIoN To ATTEND 7th ENc MAY BE OBTAINED ONLY

By RETURNTNG THE ENcLosED posr..cARD (DoN,T FoRGET To pur A srAMP oN THB Posr-cARDt) on

BY OTHERIIISE INFOR}fING EITHER THE CHAIRMAN OR THE SEC'Y,TREAS" OF YOUR INTEREST. PLEASE

BE SURE TO DO THIS PROMPTLY . CERTAINLY NO LATER THAN DECEMBER 15 .. IF YOU CONTEMPLATE

VCR RIICAIISE OF RE.iTRICTED PHYSICALATTENDING; IT MAY BE NECBSSARY TO LIMIT ATTENDANCE BECAUSE OF RESTRICTED PHYSIC

FACILITIES.

The 1966 Pittsburgh Conferenöe on Analytical Chemistry and Applled SP_ectroscopy

wilt be held February Z1-ZS, \966. The program includes three symposia, "NMl Spectra
of Pol.ymeric 1tateriaistt, Tuesday p.m.r February 22;_ttllagneto"opEic Rotatory Dispersionr',
wednesday B,o,r February 23; and rrNuclear l'{agnetic Double Resonancert, !üednesday p"m',
February 23, in addititn, there will be an ESit symposium on llonday P.m,r February 2l
and contribured papers on both NI.IR and ESlt topi.cs on }tonday evening, Februaty ?L.
Instrument exhibits will be open 9:00 a.m, 8,30 P'o" Tuesday,9;00 a.m, '6:O0 p"m'

I'lednesday, L2:00 a.m- 8:30 p,m Thursday, and 9'oO a'm' 12:00 a m' Friday'

Instruc tions for io ers and Contributors

I

II"

III.

Lengths of invit.ed and conEributed papers will be assigned by Session Chairmen

, 
so as tci leave ample time for discussion in each session

Abstracts and supplementary maEerial (figures, tables, etc.) in no case

.exceeding 6 pages should be sent, by February l, Eo:

Dr' S, M' Castellano

Mellon Institute

ffl:"iiill, ^;:,1::, rvania,s 2,3

ibuted to the co 'onal material,They will be printed and dlstributed to the conferees, Additi
either too long or'too late Eo have been printed, may be reproduced by the
author and arrängemengs will be made to distribuEe it at the Conference. A

distribution cenfer wlll also be provided for commercial material of possible
interest to the conferees. Authors are urged Eo submit detailed abstracts
and drawings, schematics, sPectra, elc, r if at all possible. Partlcipants in
past confeieirces have found such a printed record Eo be quite valuable. ln

"ddition, t,he Presentation of undigestible masses of daEa, complicated
schematics, etc. on slides or blaclboard is obviated, saving Eime and easing
communication.

Abstracts of papers ahd contributions not accePted for forqnal presentation
wilt be printäa, in a Supplementary Program and may be discussed at any

approprlate session if tine permits The deadllne and length limiEation are
the same as for other abstracEs.

projectors for 3-L/2 x 4 lnch and 2 x 2 inch slides will be available at all

"""äior,,. 
Unusual requirements of any sort should be transmltted in advance

to the Session Chairman

IV.
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Appf iggli qn-e f _G rgup lhg o ry_!g_ Sps c t rgs_Anglp i s
J. FeeneY,

(Varian Associates, Molesey lioad., V/alton-on-lhames) .

Ir.H. Sutcliffe and S.M. VJalker,
(Donnan Chenical Laboratories, The University, Liverpool),

In the analysis of sinple spin systems it is unnecessary
to use gnoup theoretical method.s. For such systems possessing
a high cj.egree of magnetic equlvalence' for example ABu , the
e4>licit energy levels may be d"erived" si-mply by the complex
particle method.. However, group 'bheory is useful for the
analysis of multi-spin systems having Iittle magnetj-c
equivalence but much chemical eclulvalence. An example is the
AA'Ar rAr I'XXrXr rXr I' spin system. By lnvoking the molecul-ar
syr:netry, the maxj-muin nur:Lber of explicit energy levels can be
obtalned.. A different spectnrm analysis results for each
mol-ecular symmetry.

A convenlent shorthand. notation has been clevlsed- for
multi-spin systems and this wil-l now be outllned-. The basis
functions are d.enoied by the positions of the B spins on1y, thus
simplifying the tabulation of these functions an.l enabling
natrix elements to be d.eri-ved. by inspection. An example is
a(1)o(2)9(r)p(4) which becomes t+; another j-s cc(1)oc(2)s,3)s"(t+)
which is written O (zero). !'or the .iirst exanple the coupling
constant terms in the d.iagonal elenent are

J,, Z Jrt J, ,, Jzt Jzu + Jru+



-2

lhe numbering system for the spin positions must follow
that used. in the construction of the s;rmnetrlsed. spin prod.uct
fu.nstions. ,Taklng a cycfobutane d.erivative, the A spins are
numbered. successively as shown

ln (*) 8X

86-49

5x 7x DrÄ

u 03A )

The real value of this shorthand. method- becomes apparent
when the s;rmmetrised. spin f.unctions have to be d"isplayed. X'or

example,

(F9qcr + acr99)(F9cro + cx,app) becomes Q2 + ,4)(56 + 78).
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ALBRIGHT & WILSON (MFG) lLT-m

Ch e mi e al M a n ufa ctur e r I

P.O. BOX No. 3 ' OLDBURY ' BIRMINGHAM

TELECRAMS.' ALBRIGET OLDDANT

ouR EAF.

TELEPIIONE,' BROADWELL I6 95

DATEYOUR RET

ne s / o 
" 

zo 5 o(B) I Acc /Dll"ff s. 9th Novernber 1965"

Dr. B. L. Shapiro,
Departrnent of Chemistryt
T'llinois Institute of Technoloryt
Chicago,
rlr inois 606].6,
U.S.A.

. N. lln R. SPeetra of the Xn A Ar Xt Tvoen v^

Dear Dr. Shapiro,

Because nuelear spin syotensof the type X6AAtXd are often e;i.':uuntered

and the complete qtp"tü mec-hanical anatysis iJ extensivo, Hami.s {1) deriverL
general expiessions for the calcttlation of the energies.and assncj-ated relative
Intensitiel of the X spectrrrm, subject to three linritations'

1*J 0.ffir
2, 0n1y nuclei of sPin I considered.

3. The chenrical shift between the A and N nuclei i-s

le.rge eon-rpared with the coupling eonstants.

!^le have derived sj-milar equations for the calculation of tire ,i' ti:r';.rsi-tions,
subject to the sane lj-mitations.
änerry (Eo) and fntensity (ru) aquations:

The total spin (in the field$iregtion) of thgf' and Xl Srour:': )j. 'riu-c:r"ci girr';-

as p and nt, talce ti:e val-ues / at / z' L7..e i 2"

Case A */, (Ja,x * Jnxt)
A

TtA (tc n+m

m=p
l',4

::1ü

2
(

t

Case B n lp
A 1 j (a + J" Ja,At + (m + p)(Jax + .lnr,))

(1 - J' J AA./A) 
nc,n * n) "r(ä *:\

I

e ontcl,/-

TELENFTONE : KENSINGTO}d 3.],,1]

I
A

@
HEAD SALES OFFICE: I KMGHTSBRIDGE GR'EEN'LONDON' SWI
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ALBRTGHT & WTLSON (MFG.) LTD., OLDBURY. FAGE 2.

I
utrere A = ((r - p)2 (Jü - JAxt), + JÄAr2)' and J= + t.

The rH end 3rP speetra of sore hypo- and pyro- phosphate eoryourrclc have
been ercanLned and tbe celcu].ated. N.M.Ro persjaeters are Uited in Te,ble L. Ilre
to the intrlnsic broadnese and poor slgnalr/nolse ratls of the ltP rpeetra the
analyses nere perforned on. the tH opeetra uslng the equatlons of liarrls.
Confirnati.on of the ana.lyels is aohj.cved by conpartry tbo ttP rpeetrun ntth
that calculated fron the equatS.ono gtven above. Crler:lattons ucre nnde nlth
the aid of ah tr]1i6ff, 801 conputer. Dre to the large runber of trcnsLttone
eneountered in the spcetra of the et\yl the alryler cpectra
of the nettyJ. co4pounds r.re dlscusted. te and
tetranetlryl h5pophospbate are exoellent exanpiles of AAI systens ae
diseussed a.nd illustrated by Har*ls The rH 1 denonstrrte

o

In the deceptively siryle case it ls only possible to estinate the
rnagnetude of J^^, from the llne üddth of the eäntre conponent of the triplet
of the X spectfüim. .fn the case of tetra^nethyl hypophosphate the eentre
9om-fonelt |s abgut t/r_\!.1as wide as the oüteräomponänts and J*r is talcen
to be of the order of 2OO e/s.

Yotrrs sincerely,

Q,
- --j,0

(1) Ilarris, R.K. Cen. I. Qhen p 2215

TABIF 1.
Conpound cHe 't clt3 trt,

TetraethyJ. hWonhosnhatl 5,87

Tetranet hyl hypophospha

Tetraethyl pyrophosphat

Tetrarnethyl pyrophospha

5,8/r

?
D.J
Departnent,

(L%L)

Jc Jcnr-P

(lnr)

Jr-p

(Ju')

a

(rlx)

(Jlx,,

Jn, )

l"
T

l"

8.zo

6.L5

8.61+

6.10

0

0

0

0Llr.3

20or

20f

].l+

Q.5

11.2

X Q.7

IL.6

7.0

8.2

I

6.8

r Theee values estbeted (.see tert).
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Flg. 1. 6o lb/e, t:; sFtu'tna

cHro

TEf, Rl}IEIMru'Itr?OPHOSFEATE

JaA t 2OO a/a.

J !.;

: . .' ":,1'

Jlx LI.2 cy's.

a|{airfuTy

:1..--{
lO efi.

clb
//Cf.Hi''

IETRT.{E|T}ITL PInOflTOSTIAXE

Jlllr LL.3 e/t.

fg lI.,6'c/s.

o0 0

)t-o-i

:.. i
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!l€. 2. 2i lb/s, ttP SFFIEI

cBt

cE \ 0ch

TETRÄ{ TEIL EIPOPEOSPTI:E

JtA, = 2@ e/a.

?'rr

cfll\l - o -oi/n"d \0.r,cq

1SI8I}IEIEII, PTR@EOSPTATE

Jll, = !L.3 e/a.

tuü

\

/

00
It
P-P r

0

pql

r<
to*.
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LEDEP-LE LABORATORIES

@
A Dlvlllon ol AMERICAN CYANAMID COMPANY

PEARL RIVER, I.IEW YORK lOSAö

AREA OOOE et4 736'öO00
November LO, 1965

Dr. B. L. Shapiro ':

Illinois Instj-tute of Technology
Technology Center . .i.i . :, , ,.

ch:icago 16, tttinois "'-'' '.i:'.i'

lJe would J-ike to report some work on the following! ,, ,,

Assipnment of, N-Methvl peal<s in an 8-aza-purine

Using ref.ated aza-ptsrines of lceow$ structure and the N-Methyl assignments fo"r:

caffeine and two "'uffuin 
homologsl we were able to estabU-sh the structure of

I as shom

3./+2 PPr||L 

"3r- -tt3 4.32 PPM

ön, l./+8 PPM

Dear Dr. Shapiro:

0

I

In the course of the same work we were able to arrive at relative shielding
values for the nit::ogens in this type 1f -comp9_u1d. 

Based on our related
*od"t". we found- the order to be Ng>NZ=N9>>t3t *t

Independent confirroatlon of 'our struöture was establisled by c?Tp-19,o" nf l'l'"''

U.V. spectrurn and nelting pgint of our compound witd tho-se published by
G. Niibel- and ltr. Pfleiderer-.

1. T. G. Al-exander and M. Maienthal
Jour. Pharrn. Scj- f,), 962, (196ü

2. G. Niibel and lJ. Pfleiderer
Chem. ser. 98i 1060, (L965)

Very trulY fo11rs5 ;

/|t** Vr*co Jrp*, /o A'"ü
W. Fulmor, V.L. C"jea;W and G.0. Morton
Organic Chen:icat Research Sectlon

tlF: dk
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BRYN MAWR COLLEGE
BRYN MAWR, PENNSYLVANIA 19O1O, USA

OCPAIITMENT OF CHEMISTFIY TEL: (215) LA 6-1000

11 l{ovemben 1965

Pnofessor B. L. Shapino
Department of Chemistny
lllinois Institute of Technology
Chicago, Illinois 60616

Dean Prof. Shapiro:

The following is the abstract of a papen which has been
submi.tte<1 for pubtication. Pneprints fön the readens
of, IIT I'll'lR Newslett€F Läll€ availabte I comments f nom the
readenship are invited.

EFFEC'I' OF CHE}'ilCAL I]XCIIANGE
Ii.I TIUCLEAR ]'{AGi{ETIC RESONA}{CE

The effect of chemical exchange in lril,lR spectra is
analyzed by separating the }ianriltonian into tine-
independent and time-clependent pants. Exöhange and

nelaxation may then be tneated in a panallel fashion, using
the notationai sirnplification of Rediielcits retaxation
matnix. The nesult shows the strong panalle1 that
exists between exchange and nelaxation. An example of
a two-spin system gives the appropniate slow- and
fast-exchange limits.

Sincerely youns,

tht^t /^rr -!.
E1aine Surick

1,1u,,fu,4,*ü^^
in Andersonay l{ant
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DEFENCE RESEARCH BOARD
lIl:iRL: >04-f

,qO.i.ISEIL.DE RECHERCHES POUR LA DEFENSE

ö

ffi
OEPAITMENT OF NATIONAL DEFENCE

MlNrsriRE oe lr p€rrxse NAT|oNALE
CANADA

DEFENCE CHEMICAL, IIOLOGICAL AND
RADIATION LASON,ATON,IES

Orrrwr, OntrRlo

LAIORATO!tES CH|M|QUES, UOLOGTQUES ET
RADTOLOGTQUES DE LA DETENS-

OrrAwA, OxreRto

i) :fo,renbel', L).:'; .

lr. -i3.i,. Slialriro,
f)e:rarttxeat or' C,,errtis'cr';y',
Tll-i.rr:1s Insti';uLe of 'l-ecjrnol.:9y,,
') i,:a;o, flli.,:ois,,jO'jt-.

SoIveilu li'l'ec'"s irr "Iie i'I .I'I.R. Spe,;tra oI'",1..!iitrost;-r,'eles

Dear Dr. Siri:piro:

frt previous :.ior:i rie siro\req (t) t::,a'u, lii i,er'i:]a]jna,lor:onii:riJ-es,
'c..c berr.,ylic;xoton is solvated 'oy acetoile, &io tl,"r,t in ben;eue soluiiori
l.:ssouiatioit '.rii,.i- ';'lo solveu'U flole,JuIes is ruquired Lo ex-;laip 'Li:e o.bserrecl
sl)it''Us. A sii;rilar sUud.;.r 't:i'n.rn.r., .ras rioli beeu ca.rrieci out ou

'.-tii';i'osi:y'renes, va.riuusly su'bstitu'ced iu'che a.r'oma.tic rlng.
r{d

or-

\

N
c

o

Hp
'liie l.m.r. spectra de'cerrnineci in CDCljr acc1;one anct C6D6 solutions siror.r
an Ag pattern fiori;iie ci a,qd .l protonsl Assigrrmeirt of-the llne orig,ins
l;ere rnacle on ti:e oasis of' tlie spectra of a trumoel ot' (): or i.l-cleuterated
,:;-nitrostyreneq in ::hicir the remalnir:i; nroton ßare tire e;rr:ecteri i;riplet.
fir all conpoui.:os (substitlfeuts i,ll-Ie2, Ol.ie, l4e, Cle I'lO2 iu ortl:cl or irara
-xtsitiorr) ttre c"-;- j)rotor'.r couirliü6 constant ls about f3.'f c1is, irrdlcating
i.r ii'r:.ns relaticirshi.') üet',reen tlre oler-ltric protons.

iror the .Jera - surrstiiuted conpountls iit cirlorof'orn solutioir olily
ti,',: _-,r.otorrs ortuo to tire substltueot shor any rnarhed suostituerrt cf'f'ect
orr ti,eir ?-,ralues: 4ncl tt:is itr tr:e expec'betr ciirectio^t. All ottrer proton
r;irifts c::e relativel;1 surrstitueut indepeudent, resultitr6l iit an almosb
cogstant,iomfiel<i slii''t ( t.. . O.li p.p.rn. ) of' tlLe c: -i'ron ti:e !i protori.
irris 66 - is o.,r.:osite to .,nät-' migirt ha"rc been expecietl I'{on) coosioerati<.rns
o;' elecc::ol c]enslties ano Liie scetoire solveil-b slrifts, a,nd, is i-rv61v;61O
r.iue Lo Liie eilicotlo:>i,: eff'ecbs of the ni-bro group. 'lile acetone solvent
sirii'ts 9t: 'lite - ri'otorr vary lrorn O.23 to O.5O Ll.'P.r'.t and on ii:e C-pro',:oit

rn

/z
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Dr.8.L. Shapiro,
ChLcego, Tlllnols. DCBRL 904-r

15 November, Lp6J.

fron o"or to o.r8 qs the para substltuent cbangeg _from NMuz to ivo2. Thesedata are at p:esqnt J.nterpreted by a model tn irirtcrr acetone solvates theF.proto1, eonsLdered to be uore electroposltlve. IJnIike the benzal-rnalononltrlles a Jarge acetone soaTent-Ärrrft (o.o3 to o.:o p.p.r.J-is orsoseen on the protons ortho to the benaylic goup 'hicli, ücaüsä of thetr$s conflguration of the styren", 
"iu crJse io tr," Äoi;;;;;; moreculeand hence under the influence of the anisotropic effects of the carbony.tgroup. In the ortho substltutecl B-nitrostyr.eies, the 

""uioo" 
-"olvent

effect ls bardly any snalrer than ln the para-substituted analogues, ancithere ts tittre evidence for lntra,morecutär *-pi"*i"; ;; ä;ä_proton.
fn benzene solutlon the para-substltuted derivatives shov stightly

lnarler sorvent shifts on the o tiran on the p-proton and these (F) varyfl?i.0.23 to o.9B p.p,rn. for the substi.tuent "lt*g" NMe2 to Noa. Theseshifts cannot be explaJ.ned, as raas done for benzalnalonänttrilEs, üy-ä-t"osolvent nolecule assoclatLon model, ln vhlch one benzene lras over thebenzyllc Q earbon, independent of subs'bituent., To explaln the large efföetson the aromatic protons (o,54 to 1.44 p.p.m. on the pioton ortr,o to the ;

benzyllc group) ä model "it[ at least luä sotvent morecules assoclatedvith the nitrostyrene may be postulated, but both rings norr. rnove r,iith a
ebange of substltuent. Wftf, tfrf" type of nodel in r,rh:ich the solvent
lines ar€ par&rrel to the sorute rrä!, thr.ee u"rrrun" rnolecules appear tobe necessary to glve the large solvent shifts in p-nltro-p-nitrostlrene.
This situation ls a little unsatisfying and tbrther calculations are inprogress

Sincerely,
G. Gordon Nicholson

,f"tl'l+';*T
M.A. i,letnberger

M.A. welnberger, R.M. Ileggle and: H.t. Hcnes can. J. .chern. B, zyas Gg6>)
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ORGANISCH CHEMISCH
LABORATORIUM

DE.R RIJKS.UNIVER SITEIT
Hugo de Grootstraat 25

' Tclefoon 26457, Leiden

LEIDEN, ........Nsr1epher.r....1.1 .. . . .. ..:.rc 61.

/<. 4
le

s
o

e/

nr.:
Dr B.Ir. Shaplro
Department of Chemistry'
Illfnols Institute of Teohnoloryg , rrlrNors 6o6L6
USA

Dear Dr Shaplro,

We feeL very sorxy that you had to remind us about our contribution
to the I.T.B.N.I[.R. I{€wglotter and we bope you ffiIl put us back on
the naillng 11st.

o.dorwctp:

Hc

As
ati
one
trl

you may know work is being done ln our laboratory on the conform-
onal analSrsis of small ring oonpoundg.'In the courBe of this work
of us, trtr IiI. de Wolf , prepairgd. {rans 2r3 ttlchlorothioxat" (f 14)

;'il:'?i,litilb"rothlorane 
(1'4) Lrg and 2'3'3'l tetrachloro

thi

4 (
H3 Ita H'

o o5
pf (t

e Hc c
"1

The aompoundd.were lnveetigatecl by tl.B.ro In the three cases long
rang€ aoupllng of aonelclerable value ls present. llhe couBling through
the sulfuratom le alwaye larger than through the oxygenatom.

LONG RAI{OE COI'PIII{G CONSTAI{IS IN SÜBSTITUTID TSIOXANES

I
L14

or6
or6

or?

Iro
(o'3

o16

(o,r

rI

or4

or6
or6

III
Jalf

Jof
Jbe

Jae

Jde

Joe

Jbf
Jaf

(o,'
0,

3

6

4

(orz
o,
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ORGANISCH CHEMISCIT

LABORATORIUM,
Lctdcn o," .?r...1.:.1.:...-lF*pllg.. .

lc found thesc J.ong rango oouplLngg to bc of gp6at velue ln the
enelysls of the (tfrca) oonfornatlong of tbeee and. relatsd oon-
pounÖe. lhr rctultg of othcr neeaurcnente, ln partloular of dlpoJ.e
nonentr Ln golutl.on, d.o not gtve unenblguous evidenoe with respeot
to the queetlon of thcae confornationE.

Iourg Sl.nceroly,

?
(P.w. Eenntger)

{

(fh.J. sekr"rur)

/4/'

(I{. de llolf, )
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Imperial Chemical Industries Limited
HEAVY ORGANIC CHEMICALS DIVISION

Organic House, P.O. Box No. 2, Billingham, Co. Durham

Tslrttotr.r SToCKTON-ON-TEES 5360r Telex: 58523 ICIEILL, sTocKTN

Cabr?Ji otcANIc, srocKToN-oN-TEEs, TELEX

Rsrearob Detrnrtncnt

Profegaor B.L. Shapiro,
ef'Depaitunt of Chrnisttlf,

rlli-aoir rnstitutc of reohnoroFr, 
Your Rr

Chicago, Il-li-nola &616. our Rer-

22ncl 0otobcr, 1965
Dear Professor Sbepiro,

A SUEPRISI}TE COUPID|e nI A SI'BSIINNS TXTE.AIIIDBOTUN,AIT

A ooupounÄ rhiob bar rcornt\r bror ctuAicd in thcac laborrtoriol ras
rhorn by nass spcotroaoopy to bavt trhr nolooular foraulr C6lqop. CorbLnril
ovlöenoc fron NIl,, IB atlÄ rus .D.otrr ber bil ur to ooaolutb that thr oorpounÄ
1{.2, Tbo crooyollo Öouble bond, lr

l.uf,n.rsö.obaracterireö b,y c balÄ at 881+ tn tbo

CH2
CH

o
tho NIt rpotrru. (60 lto/t; l.!.I. .l,til. Ul2 rpcotrort*) aoo, horcvcr,

abc unogrootcö f,cailrca, tnc ondy attirrc\y prccliotablc algnalr bd.n6 tbor ftoa
the aubatituent rt\yl aaö net$rbnr groupr. lbo unurual fmtunr rrill t-a tb.
atgnala fton ttrc 2- anö ,-üJrilro&na. fo bevr raclgnrd thr trlplrtr rt

tt
rr't

tl?'
jt

* }l trt
E a't

t = 5.97 (J - 8.2
brorÄ llttpbt et

oP!
t,=

) .na t . 6.?O (J = 8.5 opt) to trrc 2-tryöro3.Dt, raÄ trho
7.r5 to thr !-üiroCra, but rr llaÄ J.t rurprlrtlg tbct tbc

elr errd tranr 2-{rüro6cnr rbould, hrrr luoh rtrlls ooupll.ng oonrtsta raÄ ruob
;l{aaLnilar ohcuLorl ahiftr. Yr ronÄ* rhrt'br rry of your rcaibrr brvr oorr
tor"ols abilar lnorallea ln tboir torl rhlob roulÄ $rtUy thrpr grnorrl
ratl6nrntr, erd, rsul"il a]'ro oonfln our prrrulptlon th.t tb. löuor rlCnel rhouLd
bo rsrlgncd. to thr oir lryrürogrn.
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"usatüated ceJbobydrates. Ptrb ITI. A retrregenent
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de c- l-ene "

Jobmes Dale and Raimond Coulon
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J. cben. Soc. 3502

"Sfuorocyclohexanes. Ptrb D(. ]-itbiw A.luniniw Hydride
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Dichlorides"

R. F. Heck
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Stephere
(t965)

"The Photolysis of Pol)rfluoroacyl Fluorides, chlorides, md
Bromides. "

J. F. Iltrris, Jr.
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"Ureatuated Stamobydroc#boß V. Addition of Diazomethrc
to 1r3-Enynic StmobYdroeubore. "

v. s. zavgprodrii a'nd A. A. Petfov
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