
Lt, ?.re 7--r.>>-
Itlinois

Institute of

Technology

N-M:-R
Newsletter

No. 77
FEBRUARI r965

s of NMR. lnformatl-on contained herein ls soleIy

1Bacon, Birchallr'Gillespier Vekris

s"77 High-Rusolution spectra

Anderson, J. E.
Substituent Effects on Ring Inversion

Gagnaire, Vottero
c13 Srt.1l-ites for AATBBT Systens l,lhere J*: -JABIl T,ong-Range Spin-Spin Coupling

Martint J. S.
Frequency-Sweep Decoupling With the R.S.I.; NI"IRTT Modification

Halasar Smithr G. E. P. t Jr.
Nl4R Anall.sis of the Reacti-on Product of Oxa1y1 Chloride wi-th NrN-Diethylühiourea

Abrahan
Postdöctoral Position Avai]-able

Roberts
Analysis of the Qrclobutene Proton NMR Spectrum

Gronor,ritz, Hoffman, Gestblom
Thiophene Thiols and Signs of Unresolved Couplings

Harris
NMR Spectrum and Conformation of llyrcene; Appeal for Computer Program

Chapman
P,rO, as Phosphorus NMR Standard; New Preamplifer for RS2 SPectrometer

Lauterbur
Carbon Spectra of Five-Membered Heterocycles

Fulmor, Morton
Adaptation of the Varian Code to Termatrex Cards

'' Haigh, Palmer, SernPle
Haloo,uinolines: Concentration-Dependent Effe cts

Jonas
Program for Conformation Ässi-grunent

liäth, Vahrenkamp
Note on the spin-Spin-Coupling of Boron to th, lh 

""a 
117t119sn

Kullnig
Stiucture of 1, 2-Dihydro-2-methyl-1- (o-nitrobenzyl)isoqui-noline

Reeves, hle11s
An Oversimplified Complex Spectrum-Perfluoromethylcyclohexane

Ca.va111
Syn-Anti Assignments to Oximes from Sofvent Effects

l1

6

9

TZ

13

14

16

18

20

2?

24

25

28

30

32

36

/+0

1et
for use of the l-s except by

Deadline dates: No. 78:
No. 79:

19 March
lP April

a965
1965

and the material quoted must be referred to as a rtPrivate Cornmunicationri.
with the author of the lettert



77-t

The l-ow isotopic 'abundance (8.'Lo/;), J-ong rel-äiation'times and.
Iow n.m.r. sensitivity of the Se77 nucleus have nade absorption mod.e

selenium magnetic resonance of selenium containing compounds extremely
d:ifficult. No reports of high resolution spectra appear in the litera-
ture; only two very limited broad line studies have been d.one, that, by
Dharmatfi anrl Weaver (1) and that by Wa-Lchi (2). We have found it
possible to extend the side-band technique previously reported for Ce (])
and Pt1 (4) to sen.

Se77 Hieh-resolution Spectra

Modulatj"on tectu:iques are vital- for seleniun spectroscopy since
base-line stabilization must be effected if the weak seLenium resonance
slgnal is not to be swamped by noise. However, centre-band opebation of
the Varian V-lrZt fntepqrator is impossible for selenium resonance, since
the modulation indexp, d.efined as

f * Yttn,
zfi!m

where )' = magnetogyric ratio of nucleusr 4n = modulating field, and
dm = frequency of modulating field. must häve a val.ue of 1.8 for maximum
signal to noise rati-o in this mode, which is impossible for selenium
ovuing to its low magnetogyric ratio. It,has been shown (5), that base-
line stabilized operation can be elfected for small modulation indices
Q << f) by observing the first sirle-band signals by introd.ucing lOo phase
shifts (relative to those for centre-band operation) tn Uottr the r.f. and
the audio modulation. fhe 90o shift in audio phase is obtained by inser-
tion of a capacitor between the modulation output and the sweep coils.
The capacitor also reduces the intensity of the modulating field somewhat,
and. therefore the rnodulation index. The value of,the capacitance must be
chosen, therefore, to give a suitable value of p , smaller capacitances
giving smalJ.er modulation indices. For th:is wprk t 2fl capacitor was used,
which gave a selenium modulation index of p = O.24. An r.f. phase shift of
9Oo followed by c::.reful fine adjustments of both audio phase and r.f . phase
permits the elimination of the centre-band signal and observation of the
upper ancl lower first side-bands separated by twice the modulation.freq-
uency of 2014 c/s.

Anderson (5) has given t,he theory for side-band operatlon of a
modulation system. His theory shows that the first side-band resonance
under the above conditions is given by

nh '( (+pH1)l'.io fa
I

I+(A,a+u6)z Trz + f (+pr\ )'? r.r 'q

Comparison of tiris expression with that for an unmoduLated absorption
mode resonance

1
Irh = Y&$Ii 1+(4.,)a Ta e + Ye IL 2 Tr Ta

shorvs the side-band resonance to be a resonance centred on the modulation
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-2-
frequency and of the sarne form as the sirnple absorption mode resonance
except t'hat the effect of the r.f. field on signal intensity and satura-
tion is reduced by the factor fp. rn other words, side*band operalion
at a modulation i.ndex.p is equivalent to an attenuation of 20 l.oe =Eor f = 0.241 20 1og 5 = f8 aU. Increase of the r.f. power by tiljls'
amount, üherefore, sdöuId gi-ve a side-band signal with a signal to nolse
ratio comparable to that which would be obtained by the simple absorption
mode method, wltile eliminating long term noise, Saturation does not occur,
despite the high power level, since the saturatlon factor is reduced to
t2 (*pt\ X rr rz

ji/e have found that satisfactory high resolution sel-enium
resonance signals on sarnples in 15 mm. o.d. tubes can be obtained by
sweeping the fierd at 1 gauss per minute, using an r.f. field of approx-
imatety I milligauss (power ;i".'JO db be.Low * *ait). üery wealc signafs can
be observed using adiabatic rapid passage by increasing the r.f. fiel-d to
approximately 7O milligauss (power 

^r5 db below {- watt). lV}ren using
adiabatic rapid passage, side-band operation is still used. in order to
retain the advantages of base-line stabilization. It should be noted that
the r.f. field and power levels quoted above are the total- levels. The
effective r.f. fierd and power levels are of course 18 db below this, as
discussed above.

-Tables I and II give chemicaL shifts and coupling constants
obtained at an oscl11ator frequency r/o = 10.276 Mc/s.

-I'u11 details of this work will be published in the Canadian
Journal of Chemistry.

1. S, S;

2 HE
Dharmatti and H. E. Weaver, Phys. Rev. 86, 259 Og>a).
Walchli. Phys. Rev. pQ, Jll (tg>il.
Shoolery. MELIONMR No. 42

Flautt. MRT,T.ONMR No. 45

Anderson in N.M.R. and E.P.R. Spectroscopy. Pergamon press,
New York, 1960. p. 18O.

J. Bacon
T. Bi-rchall
R. J. Gillespie
S. L. Vekris

Department of Chemistry,
McMaster University,
llamilton, Ontario, Canada.
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Table f
qhenieer -$!rrl!e

Physical State
liquid
liquid
seOF2 /seoc4 mixture

aoueous solrn
Iiouid
sat. solrn in water

liouid
sat. solrn in water

liquid
sat. solrn in DMF

Iiquid (m.p. l+6o)

Ir.qur-d

liquid (m.p, 7Oo)

sat. soltn in water

solrn in SQ

slightly aqueous

impure liquid containing Q EeOa

sat. solrn tn PC,C,Q

liquid
Iiquid (m.p. 12oc)

Iiquid
Iiquid
Iiquid
solrn in methanol

solrn in methanol

liquid

,l(p.p.m.
{r-rg_F_go.9ä_)

-uo.l

sgoli
SeOF, (mixture with SeOC.Q )

SeOIi (mixture with SeOBr2 )

SeOFCd

SeQ F2

SeF6

HSeQ F

ila Se

(cf5 )2 '5e

(cli se)z

(CF, Se)2 Hg

Cl-, Setlg C.4

Table II
Coupling Constants

8l't
825

8r8

546

L>77

L4t2

L44'
oz

J (c/s)SeOBr2

SeOC,Q

Seol-C./

H2SeC,Q

SeOF2

I{z SeQ

SerClz

Na" SeQ

Sq Br2

SeCßa

SeFr,.BF

SeFu

SeFf.Sq

I{. SeOu

HSeO, C"e

ä. SeOo

HSeQ F

seQ

seq F,

seq
(CF1 )2 Se

Sef5

(CF, Se)2

(CI',Se)2 Hg

CFl SeHg C,4

IIz Se

o

0.4
28.O

100.8

196.6

2o4.5

226.L

304.9

325.2

716.ö

]PJb.ö

421.ö

454.8

"47r.8
4?8.r
487.o

52r.8
>7L.2

,5r.t
't8+.6

86d.'/

95o.9

rL+i.2
T.24b.

L7c4.'

a

t2
!L'
r10

*20
t2>
! 2.5

* L.'

b

5tZ.t * 0.6

828.o 1 1,0

647.> r 2.0

LrW.9 * 0.6
1420.9 ! O.'
L451.5 J 0.7

63.4 *, o.5
1]..1 t O.2

6.4 1 0.2

39.' t 0.6

15.8 t o.5

a

b

t9.2 ! L.a

from selenium spectrum

fron fluorine or hydrogen spectrum

-{-{
Iu)
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Dr J.ErAnderson,

trabo. 0urLsson.

uNrvrnsrrE DE srRAsBouRG
Focult6 des Sciences

INSTITUT DE CHIMIE
T6l6phonc 35.43.00

Boile poslole 296

Strosbourg, le 30 Janvler , 196r.
2, rue Gethe

Professo? B. L,Shaplro,

Chennlstry Depari;aent,

I111nois Tnstitute of Technol-ogy,

CITTC/'CC, iJitno1 s, 60616.

Dear Dr l;liapiro,

Suostltuän! dJ rgcts_ qqJlllrg ;Lnvers i_o.Jt

Wn11e lnvesti gating substl tu-ent ef'f eets oir ring lnversi-or:r, lt
epneared worthwhlle tc exiet.:r,'the s't;t.dles-, ci l-ajer c-:t af.. (tet. Lett.l
(L962), 16, 68ll 1n the 1r3-djoxane se::'les, whiel"r is ic-iee.l in rre,li]. wa]'st

slnce the two-posltlon ls free of coupllng wlth other posltlons, and

ln substituted d.loxanes, there nay be several slgnal-s sultable for treatmenr.

The work was earrled or:"t at Glasgow wl-th Dr J.C.D.T3ranrd.r on an

Ä.!. J . FS2 speetr:orneter oliriret i ng at, (,Cllcs. The rest:lis ot''tej r:erl aI'e

51'g;11g.i.'-: g 6r-r', i.n the üe.'o'1 e.

YOurt'g g-i t::cc,1e-'l-]r r

l ,t-r"
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Laboratoire d.e CHIi{IE
ORGA}IIQUE PHYSIQUE

PVlrR

RIFIRINCB A RAPPILIN I

G/ coP .1'/ 65-57

REPUBT-|QUE FRANgAISE
PREMIER MINTSTRE

COMMISSARIAT A L'ENERGIE ATOMIQUE

CENTRE D'ETUDES NUCLEAIRES
CHEMIN DEs MARTYRS. GRENoBLE

DE GRENOBLE
(rsERE)

Prof ess or 3. L. SHAPIII0
Department of Chemlstry
IIlinois Institute of Technology
Technology Center

CI{ICAcO, Illinois 60 616
U. S. A.

AORBS€]IR LA

!OITI 
'OATALB

CORREgPONDANC! r

'19. 
ORENOBLI

GRENoBLE, t 27 janvier 1965
I{EJ, 5

13c Satellites for AATBBt systems where JAB = -JAB' !

Iong-range spin-spin coupling.

Cher Docteur SliAPfR0,

votRE nfF. ,

VOTRE LBTTRE DU

I'{ous avons depuis que lque
tion par un analyseur multicanaux
point par INTERTECHNIQUE,

Voi ci
17

tellitestt CtJ

lggs..
1o/ Ddrivds gig : Ie satellite

tons vinyliques est trös sinple (deux

Hq

tenps un syst äme d t int 6g,ra-
(analogue au C.A.T.) nis au

les
des

r6sultats obtenus dans un

dime thoxy -2, J b.ihyctro-2, 5

exenple: lesrfsa-
furannes -g!5, et

correspondant aux pro-
triplets )

Ho

o
q

z
a:

;
E

Li

H

H3c o..

c( = 
173 c/s

ctl H.r

ocHs

H5Hr o

-_ 6 cls

l.l"ul+l;"[,] t 1,2, c1s
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est que le satelltte des hydrogänes b et b t est
un peu dl.argi (largeur ä ni-hauteur = 1 c/ s) :

Le ttmystbrert

un sinsu]et
_J r) i _i t' .' -:

^13./-)
,,0 cl.l.

S

Hg
|'ld

1i

bH
.-.:- 1Jcj lsc171

H.CO .,.

H 6 o -^--r- --lc,e

I,a r6ponse est aOe ä ce que Jbb,
protons a et ar ayant,,un rapport
I'voit,, que I tu.o * J.,b I soi.t

0 et Jab = -Jarb i

)} 11 le proton b ne

environ 26ro.

cg
r/6

les

2o/ D6riv.ts .!gans. 3 Ho, H
o

rt5Hlco..

H ti o
i'pectre sont confornes

0c t'ir

aur valeurgLes satellites C15 et 1e

suivantes de couplages 3

Jc 1 lrlu =

Jc1 lgl =

lt.o + J"5 r

c/s

c/s

faible

/s

186

176

c

I

6Jaat

Jbb t 4 c/s

L I existence d tun couplage
fort dans le ddrivd trans et nul

ä longue d.istance Jbbt,
dans le ddrivd cis nontre

aa /.
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l t inportance d.e 1a gdoro6trie

Nous s onne s

ä'f, vouscette lettre

i .:

d.6s o16s du d 6l al apport,6 b f I envoi
:

remercions pour" votre 'rappel ä ce
a

i,..!., ,

r -;- ,. i ,.

dans Ia valeur C.e ce

,\rt

-7

couplage.

I r' :.: i f:

de

suj et .

Nous vous prions d. I agr6er r,:,'eh.er Doc'teur SHAPIR0 '
1r expres'bion de "nos sentinents ö.istingu6s.

D. GAGT.IAIRE : . Ph. VOTTERO

Laüorato'ire' d.e'Chinie' Organioue Physique.
ir

\ Yi

.{
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DEPARTMENT OF CHEMISTRY ffi
February !, L965.

EDMONTON, ALBERTA
, CANADA

Profössor B. L. Shapiro,
Department of ChemistrY,
I1'l-inols fnstitute of Technology,
Technology Centre,
Chicago,. Illinoi-s, 6O6t6 ,
u.1 s. A.

Dear Dr. Shapiro:

Last week , DY. Lemieux mentioned to me .:

that he td received your,reminder that our i-
contribution was sadly overdue. Please accept
my apologies for the de1ay. I hope that you can.
send us the lssues of the newsletter werve
missed, Our subscription should be sent to
Dr. Leqrieux, who passes lt on to Dr. Masamune and

L li-t ie sl,rle have been extendi-ng the fac:
connected with our IIR1OO spectrometer by adding
the variable-temperature probe, and have built a
frequency-sweep decoupler, based on the Research
Sysdeqls , Tnc. Homottuclear Spin Decoupler. Your. '

räaders may be interested in our experlence wlth it.
The R.S.I., as received, would not stay

locked while irradiäting w iLYt. H2.great efrbiE'gh to do
more than "tickl-e". hle have modified.the unit to
improve lts stabllity. ( "lnlu", in this. case, means
primarily Glen Bigam and Rudy Kadlecz.) In
particular, the audio phase-shift clrcults were
i-ebuilt as shown, to give a greater phase-shlft range
with more uniform gain:

O.oo'Irtl

o.zs7(

ooK

l,rle now use the R.S.I. unit for fleld-
frequency lock on1y, and have modifled a Y352!
integratör for variable frequency detection,^by
wideäing the detector amplifier bandpass to BOO-

35Oo cpä.; ahd rebuildlnb the "phase boxrr to a1low a
90" shift in phase wlth no change in gain.

K
loK

tsK

toK

loK
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The swept freq.uency, Vt2Ls obtained by placing two
ganged 1OK helipots in the two halves of the phase-
shlft circult of a Hewlett-Packard 200 AB oscillator.
These are servo-drlven, in anticipation of a CAT wlth
a ramp-voltage output. 4/, 1s lnjected into the V3521
via a switched inpüt betwöen C20B and the- cathode of
v202

A nlce thing about the new V4332 and V4333
probes 1s the provlsion of two lndependent sets of 

l

modulatlon col1s. This allows one to minlmize
interaction between slgnal generators, impedance
mismatch , eLc. lle injäct t[e decoupling stgnat , ü t,
and the 2 kilocycle locking signal ,ün into the
"D.C. modulatlon" col1s v1a the lineaf sweep. :It is
necessary to switch off the B* to the linear sweep,
as the rroff rr posi-tion on this unlt does not turn off
the 50 kilocycle oscillator.

Our'sysitem will now decouple lsolated groups
of nuc.lei, with Jts up to about 10 c.p,.s. The enclosed
spectra of 1,2-dichloroethyl ethyl ether show how this
can be used to elucidate the superimposed spectra of
the, two methylene groups. Strong irradiatlon of the
methy1grouprevea1sac1ass1cABspectrum,with
J gem = 9.5 c.p.s., arising from the -CHr- protons in
the ethyl group. Their non-equivalence Frises 1n the
asyrnrnetry of the chlorinated carbon two bonds away.
Thä remaining three lines belong to the nearly
equivalent -ÖHoCt protons in the dichloroethyl group.

ide ffnd that keeping,,the lock-in stable at
high levä]s of lrradlation is as much art as sclenCe.
lrie have'devise'd some empirical methods for minlmizing
overloadr'of amplif iersr- spi-nner noise, heterodyne
slgnals , elc., and would, welcome correspondence with
others who may be contending with these problems-

The core of our new IBM 7040-1401 computer
is somewhat overstöcked wlth monitors, so that the new
verslon of NIvIRIT* overruns the memory capacity by about
1OOO words. A1 Heyworth of the Oomputing Centre and
Dr. Iderner Poesche have modified the program to fit the
available storage by removing the title card and reduclng
the dlmenslons a bit. The only casualty seerns to be the
ten-spin .(4,,4,2) case, which I suspect will never be
mlssed.

Details'-of the frequency-swept decoupler and
FORTRAN listlngs of the modj-fied NMRIT progran will be
sent to any interested Partles.

* Reference: Ferguson
J. Chem.

Yours sincerelY,
' -_-\-Q,- s r.-4 *^ft-

John S. Martln

and Marouardt.
Phys. 4i, 2o\i (t064)

Enclosure.
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Septeinber 11 , L96)

Professor B. L. Shapiro
Departrnent of ChemlstrY : , :

Ill-inols Institute of Technology
Technology Center
Chicago 16; f llinois
Dear Professor Shapiro:

Contributlon From
FIRESTONE CEI{TRAL ilESEfulCH

Organlc Clieinlcals Dlvislon'
Akron. Ohio

. llalasa

"l
60616

a PiT , Jr.,

inliren oxalyl.

IA

ehloriile : i+as, ;ai]-lotrle
a solid procluc;t (I)
ble structures canl-

00
'.t|: , . it' '' lt
'n ...-.-...=- ru

trtl\T/ -\
outt\' 

r-/
il

I\i-Et

trB'

". Very trulY Yours t

CEi;TitAL' iiESEÄrt0ii, LAB0iii\T0i11ES

Dr. A. Ir. 'ilalasa
[. F, #a4a+F

1 'Dr. G. E. P. Srnith, Jr.

d ,to rea.ct vrith l'ü;lü:
was lso1ated, tn.!. 10:L -

be' assigr:ed to Con:Pourrd I.
!.

]F+

C
ll

S

Structure IA has equlvalent ethyl grorr.ps, while in Structure
IB. they are toi uqnivajent. The ifi'üt of C"onpound Ir as d'etermined
orr'ti,ä öp-Oo (Variän Assoclates)e showed'one typg of ethyl
arou'o. onh'" with tire usual splitbJ-ng: a quartet t! 4'1 pFTr,
äsJiäriea tä'the rnethylene gror-rps, yith rcl-atlve peal< area of +

;;;ffi;l wniiä ui L .f+o ppml thä rirethyl sroups appeared rrrlth relatlve
lrealc ar6a of 6 prgtons.

' ,'{:] ': ,. l:3r' i

j
I

.!

;1.

AFri/üEFS : bm (/ tr n 4,,il,,r



77-L3

THE UNIVERSITY OF LIVERPOOL
DEPARTMENT OF ORGANIC CHEMISTRY

TELEPHONE: ROY,AL 6022

I)r. .8.L. Shapiro,
Department of Chenistry,
Illinois Institute of Technology,
Chicago,
f llinois, 6O616,
U.S.A.

8th February, 1965.

Dear Dr. Shapiro,

I wonder if I may follow your exanple and enquire about
the availability of Postdoctoral fellows through I.I.T.N.!t.R.?

high resolution I'röton Magnetic Resonanee. These iequire some
practical and also c'onsiderable theoretlcal knowledge. ,Thüs,
eitlrer experience in N.M.R. or an interest in theoretiea'l work
would be desirable. In p.articular, computer experienee woultl be
en: &sset; The comniencing: 'rlate rvould be arra.nged nutually.
Satary in accord with tlie usual stipends for University Post-
doctoral !'e11orvs.

l'Iany thanks,

ilest wisl;es,

;

THE ROBERT ROBINSON LABORATORTES,
OXFORD STREET,

LIVERPOOL 7.

üt j"^
)

R.J. Äbraham.
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GATES AflD CRELLIN LABORATORIES OF CHEMISTRY

H5.-

CALIFORNII\ INSTITUTE OF
:'

PASADENA, CALtFOR,N tA 9t tO9

6r = 5.95 Ppina.

63 = 2,57 ppm.

TECHNOLOGY

tr-ebruary 8, 1965

Jrr6_11r = 170 cps.

J116_gr = I40 cps.

Dr. Bernard L. Shapiro
Departrnent of Chernistry
Illinois Institute of Technology
Chicago, Illinois 606 t6

Dear,Barry: ,

Our discovery sorne years ago that cyclobutene gave two quite
i, ::;:s.harp protgn resonance lines was,made a bit before the lirnits on

,:,:'r.: ttdecepiive!y ,sirnple!' spectra were very well unde:istood'and led to
, r ',, sorne.ef{oneous spec-ulations ab,out why the coupling constants should

be negligibtry small.

,Dr-.
:

S. Boröi,i has done a very nice job on the cornplete.analysis
öf the cquplings in,cyclobutene with the aid of deuterium substitution
and the r3C satellite spectra (enhanced with the CAT). ,

11:--

Jrz = F?l Z. 70 cps.

Jrg = -0. B0 cPs.

Jr5 = *I.55 cPs.

J s4 = -lZ. 00 cPs.

Jg5 = *1.65 cPs.

Js6 = +4.35 cPs.

The spectra are insensitive to the magnitude and sign of J3a
which was taken to have a value sirnilar to that found by Ken Servis
for 2, Z-dibrornocyclobutenone
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Dr. Bernard L. ShaPiro z February 8, 1965

An interesting question in the analysls is the sign of J12. we
get a faintly better -fiL to the t3C-satellite spectrum of the vinyl Pro-
ions with Ji2 negative than positive. The trend of J12 with ringsize
is frorn I1.'ä cps. for cycloBctatetraene to 9.6 cps. fol cyclohexene
to 5.4 cps. for cyclopentene. Perhaps thence to negative values for
cyclobuäne and tycläpropene?_ It rnight be interestlng for the theorists
to predict this one beiore the definite experimental evidence has been
obtained.

With all good wishes,

Very trulY Yours,

,TAIA
JDR:bi John D. Roberts

lO.O cps

a

Proton'n. rn. r. spectrurn of cyclobutene showing r3C satellites of winyl
hydrogens. observed spectrum, q1i-ddle, ",t9 

cornputed spectra wlth
Jiz = +?. zo cps. (left) and Jr, - '2.70 cps' (rtght)
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Fyoitlo Institu,ionen, Upp"olo, gtir Febrrrary, ) 965

Dr B. I Shapiro
Departfl€nt of Cheniistry
Il-Iinois Institr,r'be of Technology
Chicago 15, Illinois
u.s.A.

Thiophene thiol-s and sj-Ens of unr.esolved couol-irurs a

Deaz' Professor Shapiro,

We have recently completeci an extensive inves'bigation of si.gns of
si<ie-chain spin couplings rn ihiopiiene thiols and methyl substitute,tl
thiophene thiols by selective clecoupling experirnents.

The signs of the thiol p;,oton couplings to the various ring
hydrogens are indicated below, r'

+ 3
sr'ftl3

e

S
5H + S

t l e / a nicely altern.lting pattern. Replacement of any of the rlRg
hydroEsens by a iir';tiryl arroup plod.uces no reduction in magnitucte of the
comesponcling coupling but a reversal in sign as predicted for b

n-electron coupl-ing.

In coiinection wiih this work we found that it is possible to
deterrnine tj:e signs of couplings which are too smail to p'errült
resolutioi'lr of the corresponding sptittings. That this is nossible
niay be see:: fron the figure beiow, illustrati.ng the appearencÖ of a

band X in an Alvfi speetrum. We assum" IJo" I
- 0,4 e/s and J,rvfl( = 0t1 .e/'s.

I
a b c

a illustrates the single resonance spectrum and b ancl c the patterrrs
obtained on decoupling of JO*. It is evident from these patterng that
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the resoluiion .rrequired to obiain the sii;n or J"r' is tietermineci by ihc
splittint a.3 c/s ivhich is r.ery rnucir lar*er than J* iiself. Ihis lvo;'li

has been eubrnitted for publi-catioir in Arliiv Keini.

In acidition. 'yve have cieter:riins<i the sii:ns cf loilg-range coupJ-ing:;

in irretiry'-lsubsiltr-rteo thiopirenes (.q.cta Cirem, Scand '18, 1gO5 (l'tO+) arlc

Arkiv Keili-, in press ) ancl furans (.0,c ta Chel::., Scanci. In press ) fire s.L,1ns

of tire inetilyl couplingg- shoi',i the sane a-l.te:'nartino paLiern as;irat
d.isplayed by l,he tiriol coupling,s.

You::s sincereiy

S elt) ,fuu* ro, y' 4y'2,r,,, ^ & Q'etäto'*
Ragna.r: A. hffiIt:,an Bo GestbionSalo Grono z
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University of East Anglia

trIu llr. tr. E. Ha,rrb. School of Chemical Sciences

Wilberforce Road, Norwich Non 3ZZH
Telephone Notwich 5 265 r
ENELAND

loth lrbnraqr, 1965.

Deer Barrtrr,

.. Iorrr prcitdtng rnaLnilcri hes öoac ltr usuol rork, and hero ls ry
ourrrcnt taubaortptLonn to I.I.f,.N.ll.R. Ye are atlll ln the pcnlotl of rrcttllng
Ln; Ln thLa nsr UnlvcnliQrr ed et the nocnt rc onlSr bavc a lgxlo/s. tnttnncat
(tfre ftrrt Pcrkl.n-Elner proitrrot, leconalbantl frron Canbdd€c!), buü thlc
rituatLon shoultl obangg looao toenvrhtle the Far{da-Eluor perfomr vcrlr rclI,
but tras fcr acceglorC.es.

Xr. A. V. Gunl,iffe anil I harc beoa rnatyatog thc apcotnrn of qmoana,

r aubgtttuted lrJ-butailLene (co bdor). lhG lct":ler of llncr et lolctt fLcldl
a^rc iluc to lI, ezril fort a renarkab\r rt4rlc pettrrn (appnorinatr\y fcrr tr:tplcta)
rüan oopnrcö to ttrc regqra,noes ilus to ttrc e"aLogorrs pruton of lsoprrno
(2-uct\yl-l rJ-butad.tac). lbe ocqüodüy of the iaoprcnc cprotnrn ls prcsrrcil
to bc iluc to eoupltng betrcen E, anö thc nct$rl pnotonr. Ttre rlmpltolty of
the qrrccuc spcotnu indLoatcc thet ooupl{pg betmca H, ."ö b or EUr lr
ncgllglblc. Such e aoatrast bctwecn Lsopncna anö qrrocnc orn probrb\r br
trroedl to the oonforretl.on of qyiroeno. The ooupllng ln iropncnc prolrneb\r
ooours ou15r üen thc nctlgrI pnoton in gucst!.on lc in thc rauc planc rc tho
illcnc ohrln - the zd:-zag oondlltLon for apin-spln oouplüg througb for:r bonüt
("c", for cranple, BanrcLL enil Sbeppe.rd, Dlro. Farradrgr Soo.e No. J\r 115 (1962))

Ls tho ftrlflllcdl,. Ttrc obcctrcdl oor4ling for Leqlnrnc 1r, of aoursc, thc
ey.rrgc for the thrsc eguivrlent oonforurtlons glvcn \r htnüorctt Lntcnrl rcrürtion
of thc nct[1yI grcqp. If thc oonfonnrtlon of qrro.Dc Lc aa chom, rlth Ct
Ln thc dlcnc pIanc, ncgtl6lblc Jr!-oor4ffug ta to bc crpctcö. Srnh r ooa-

forrrtlon folLots thc unral nrlc thrt buüy aubrtltrrntt (l.n tb!.s ouc tlrc
ffieffi = G'Xo2 €fow) tenil to collprc iloubb cnil not ringlc bondr J.a cqrounil,r
of thc t5rpc \c_c R

a.\Eg
.l firll a,nrllrala of thc buteillrne part of thc ryrrloc

speotru hea nor bcon neic. fhc ootryllng oonststr end ohoLoeJ. ülfta (rAtU
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Dr. B. t. Shepiro. -2- lOth Fcbnuqr, 1965.

ere avellable to aqJronc Lntenectcd) are conparable to thosr for othcr lr5-
butadicncs (Hobgooil anil Golttsteln, J. ltol. speot., JZ, 76 (19&) anil elco
Bothacn-By a,nil lla,mie, unpublLgheil nodc). I rhoulil a.d.d that the ngrnccne rork
was startod. ln coillcboration wl.th aksel Bothnen-By whil.e r wes at thc
lficIlon Instltute, PLttsbrrrgb.

R,

c H.'
H; R (clr)re :(H -

.J
t9

c H+

H{ Ha,

Anothcr toplc I am invcstigettng here with l[r. R, A. Spregg is tho
spectra of NrNr-tlinitrosopiperazines. IIork on the pa,ncnt oopountl ls 1n

pnsss in J. l[o1. Speot. Rlnal].y, nuch of Mr. Ctrnllffcrs tine has bsen spcnt
on nodi$ring the LAOCOO!{ 2 pnogran for use on locally-aval,Lablc oonputoro.
ThLc is nor ncarly comFletett, but it hag bccn a tr$ng Job. I am nor ffi{nlrrng,
rLth l[r. C: U. Itoottman of tl.eveloptng e prFognen for a rLx-cpür (or uaybe J.ras)
systo cepebS.e of hantlllng nrroLci of sptn ) *. If engroae has suoh a ooputer
prcgraur I wouldL bc gratcftrl. if they rouLdl gat in touch rith ne cnö 1et ne havc
a copy of thc prograro lJ.stLng.

Best rr5.shes,

(Dr. R. K. Ila,rz:lr).

.Dr. B. L. Shapino,
lllinols Instltute of [eohnoJ.ory,
[echnologr Contcr,
Chlcago 66't6,
u.s.A.

Hr'-.
C

\.
Hr

I,I YRCENE

c

nny'u,ls
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ALBRIGHT & WILSON (MFG)
Chemical Manqfaatq,rerc . . .

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

LTI)

.:
T ELEc RAM s..,lzsntegi oLDB uny

OUR REF,

TE LEPIToNE,. BRoADwELL ]5 95

DAIEYOUF REF

nes/e.nlro(n7 /mc/n. lIth Februaryt 1965.

Dr. B. L. Shapiro,
Department of Chenistryr
Illlnois Institute of Technolcgr,
Technolcry Centre, :

Chlcago, Illinols,
U.S.A.

.Dear Dr. $hapiro,
._ :t

Qui-te a nunber of laboratories erpresseci an interesü in PoO6
,':dfter oür Last corrmwicatlon (IITNN l{oi 68) describing the use 'of
,, ,this, materiaL as, a standard for phosphorus MIR. The marketiag cf

P+00 has been held up by prcduction difficulties, but things ale
:, .nor.r..noving agäin; 'and we !ri.11 be sending out data sheets and price
., details to..interested laboratories during the next fev ueeks.

: A"note on this subject has been submitted. to Chemical
Corrnrnicationsl preprints are available on request. Sone spectra
il-Lustrating the useftrlness of Pa05 are attached.

l.Ie have buiLt for our R.S2 spectrometer a new @ Mc/s pre-
amplifier incorporating an ECC 2000 valve, to a design. suppLied by
AEf. This is a great success, increasjng the signal,/noise by a
faotcr of about 4 (sllehtIy nore than the AEI buiLt verslont) r and
we can reconunend the design to other Il,S2 users.

Iours sincereJ.y,

A. C. Chanman D. J. Movrlhorne

8,otl'-' C'^""1*'^^

--l-- ll flm"ry

@
HEAD SALES OFFICE: I KNICHTSBRIDCE OREEN LONDON SWt
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I A

2

+-ve.\/

tr'iE. 1. a)

b)

The spectrum of P405 recorded at ZJ l4c/s. The 1ine
lridth is about O.) c/s.

85%.phosphoric aci.d. record.ed r:nd.er the sarne conditions
as (a) , except that the gain is i.::creased by four
times.

The spectnrm of trlmethyl pbosphite and a sideband fron
a capillary of P406, showing the narrower line frorn the
latter compound.

B

Fis. 2.
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DEP.ARTMENT OF CIIEMISTRY

STATE UNIVERSITY OF NEW YORK

AT STOr.ry BROOK

STONY BROOK, I.ONG ISLAND, NEW YORK

Zip Code J.lT90

February 16, 1965

Dr. B. L. Shaplro
Departmenb of Chemistry
Illlnols Instibute of Technology
Chlcago, 1111nols 6O6t6

Dear Barry:

I,rle have done some i^rork on the C13 spectra of flve-
membered heterocycles, 1n addltion to bhat on the azines
reported here last month. The lnterpretablon of the re-
sulbs 1s somewhat sketchler because of bhe greaber dlfficul-
by of maklng good calculations on the flve-membered rlng
eompounds and because fewer have been studled. Daba for
furän, pyrrole, bhlophene and, for comparlson, vlnyl acetate,
are given 1n bhe table beIow. The latter are close to those
reported by Maclel ln IITNMRN number 75.

Compound Posltlon ö

p
c
pm

5r
B4

74
BS

6r
66
'20

5r
96

t.

furan

pyrrole

thlophene

vinyl acetaLe

CH-z,
cH-3,
cH-Z,
cH-3,
cH-z,
cH-3,
C=0
- 

/'r Lf
-V ll

-cHz
-cn3

F)
4

5
4

5
4

1

You w111 note that all of the carbon shleldings in the
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Dr. Shapiro February 15, l_965

t.

heterocycles are greater than that in benzene (ö^ = 6f ppm)
with the exception of the 2, ! positions in furanl and that
in thiophene the shieldlngs are almost the same as those
in benzene or those of non-terminal oleflnic carbons. A1so,
the vlnyl carbon shieldings in vinyl acetate and vinyl
ethers are very similar to the shieldings in furan (allowing
for the difference between :CH and -CHc groups). In ,, ,

interpreting these results, i^re have abänd.oned the use of ,

local charge densities in favor of the effective: nuclsaS'"': '

charges from calculations such as bhose of Pujol and Julg
ITheoret. chem. Acta, 2, l25 Qg64)]. Albhough r:easonable
agreement with experiment seems bo be possible if both pi
and sigma contributions are: calculated with the aid of'the'
genöral Kärplus and Pople theory, detailed comparisonq öior'
äot seem to be possible "yet,..'.I^iä also haie; ä few 'scatbered
data on substi-tuted heterocyclics, but I will refrain from
giving the rather uninteresting results now ',

PCL/ms

Yours trruly, 
:,1?

,/-?z-z<4
Paul C Lautenbur
Associate Professor

I
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LEDENLE LABONA?ORIES

A Dlvlrlon ol AMERICAN CYANAtIIO COHPANY
p:ARL Rrv€R, NEw yoRX (AFEA coDE 9ra) ?a6.oooo

February L5, 1965

Dr. B. L. Shapiro .
Department of Chernistry
Illinois Institute of Technology
Chicago, flllnois 606L6

Deax Dr, Shapirot

fn view of.the interest being shown in the storage and retrieval of proton
n.m.r. datan we thought it worthwhile to describe a system rre are working on:
Adaotation gtri tbe.Vzi.rian Code to Ter:natrex CardS

1. Our system l's an adaptation of the Varian p.n.r. cod.e to the Termatrex
optical coincldence system. It is a slmplification in that there are the
same three categof,ies for proton'environment: Main groups, sub ;roups and
sub-sub groups, However, sub'groups and sub-sub groups are entered as a
conposite code. Thusr'for Varian #368 we code 2 Bb not 2 BbBb or for Varian
#29 we code 2 Beg not 2 BeBg. I,'le designate the protons of interest as the
main group, the Varian sub group as o (ltpha) and the sub-sub groups as
p (Beta). The deck is thus, comprised of twenty-three cards for the main
groups, thtrty-seven cards each for the groups Alpha and Beta. Actually, we
do not use the Alpha-numerlcai- code at al-l, instead we have the pro'bon types
depicted on the head of the card. This removes the rrindirecttr language
problen. Proton types within a structure are numbered in sequence; this
numerical seguence is continued on through, the following structures ad infi-
nitunr i.e,, I 2 3 4 5

Structure #1 H3C - 0H Structure #2 CH3 CH2 - 0H --- etc., etc.
The nunber given the proton type is entered as an address since r4re are cr:ding
and fiLing types, not compounds or even necessariLtr, complete structures.

The advantage to the systen is speed., compactness and the fact that after the
llbrary contains enough of a particular type of proton no more need be entered.
Eventually we will code and file only very unique-protons. A disadvantage is
the necessity of nainta-ining an index which shous what number uas given to a
particular type of proton within a structure or spectnni. Ide are experimenting
üsing chemicä1 shift cards with a one half o (aefia) unit span, we rnay narrow
or j-ncrease this ra.nge depending on how things work out.

Sincerely yours,

fuil,,* /4ä
l^/. Fulmor George 0. Morton
Organic Chernical ResearCh Section

WF:rnph
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Departnent of Cheraistry,

Erllnburgh University,
Weet Maine Roa.d,

Ecllnburgh I,
Scot1and.

Dr. B. L. Shapiro,
Departnent of Chenistry,
Illinois Institute of TeohnologSl,
Technologl -Center,Chicago 60616,
U. S.A.

12 February 1965

Dear Dr. Shapiro,

es a first contribution fron the Edinburgh group, nho are using a 6O Uc/s
PerkLn-Elner instnrnent, here ls an abstract of a pap-r being subnitted to
J.C.S.

fhe preparation of three new 7-ha1o-2-nethyLquLnoLines is described.
The proton nagnetlc resonance spectra of eleven quinolines oontaining 5- or
7-halogen substituents are presented. The influence of the hal.ogeni än the
ohenical shifts paral-lels that found ln substltuted benzenes; thä contributory
causes are dtssected: the sna.ll effect on protons .g:! to the halogen seemsanonalous. The severaL protons are affectäa aiffeiä-n-tfy by changes of oobcen-tratlon in carbon d,isuJ.phide: thi-s phenomenon has beerr stuäfea ln sone detail.lhe easily conf\rsetl protons 4 antt 8 can be dtstinguished by their different --
dependence on eoncentratton. Diehlts additd.ve sübstituent theory of solventeffects is extended, and used to interpret both these concentratiän effects andalso solvent effects on quinoline spectra.

_ heparation ancl Nuolear Magnetie Resonance Spectraof sone Haloquilorines. Nearly Degenerate AH(-spectra.
By C. .,f. IlaLgh, M. H. palmer and B. Senple

Four of these conpounds exhtbit partial3.y clegenerate ABX speotra. Bhe
appearance of such.speotra is qualitatlvely d.escrlbed,r and cLassifiecl by aseries of inequal.itiesr these (together witb 15C satättites Ln concent-ratedsolution) are used as aids in the oonplete analyses.

natural abundance ) of H-5 and II-6 inFbronoquinollne, at oonccntratlons )35 ana (b) 53 rl.o]'.e % Ln CS2, and (c) as the neat liquitl. fn the naln

15cTIe iLlustrate two points. Fig. 1 shors the upfleld satel.ll-tes (rn

r E[ ("
proton spectmn, these protons are

1y snall);
A and B of an ABX systen (x le H-

3";t3,ifrancl Jg1
de6enera
(") - 5.

te spec
5c/sa 6o tttc/s.

sateLLit

are conparative and gecond- order ana1ysl.e of thetra geve Jg3 8.9 c/sr ancl u5 v6 (a) + 1.2, (b) 2.2 a.nrlt fhLg narkecl oonc
aonflrned by the e spectra (rcn(r)

entration-d.ependence is neatlv
163, trcn(gf= 165 o/a). -
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Seoontlly, fi-g. 2 chows the oonoentratlon-ilependence of the proton
resona.nc€i- in 7:fluoroguinol.ine, plotted. reletlve to internal T.M.S.
Relative t6 an'eixteirnal. reference, the absorptions in the oase of the
neat llquid should be about 59 a/s upfield of thoee given in the figure.
As nentioned in the abstract, ma: xed g$[!g concentration-ciepend'ence
of cllfferent protons in the sane nolecüLe is quite general in those
quinolineg we have studled.

' :r SincerelYYoursr,

j:\--"r

\

*Present add.ress: Univereity Co11e5;e, Swansea.

dr-tr,rrr)

v
lf
?!cH (a)

C.'If. Haigh*
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5+z

+{+

+76

+6t

+6o

+JL

+40

Fig. 2

J-Fluoroquinoline in Carbon Disul-phide
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CZECHOSIOVAK ACADEMY OF SCIENCE
INSTITUTE OF ORGANIC CHEMISTRY AND BIOCHEMISTRY,

NA CVtctsTt2,
:I i PRAHA 6

Dr. B. L. Shaplro
9epartment of ChenlstryflLinois fnstltut-e of technology
CHICAGO, flltnolsi 60616
U. S. Ao Februany 12th, Ig6j

Dear Barry,

Thank you very much for your reminder.' The delay
is due to ny catchlng up wtth loca1 choree.

At present our instrumental sttuation has lmproved
as in addttion to our 4oMc/s prototype lnstrunent a new
80Mc,/s instn:nent (deslgrpd by Dr. ,.F. Dadok) is worklng
qulte v,rel-l. i'üogt of the tlme we spend worklng on structures
of natunal- products ancl considerably less time vre d.evote to
our ovin projeets.

Among other things lve have recently measured. a
nunber of nucleosides containing ri.bose and rve tried to
analtree their NMIi spectra. Foq evaluation of the data, i.€.
for assigrunent of conformation, we enploy a simple computer
program whleh r r,vrote at the time r,vhen r vras enjoying my

stay in the Laboratory of Professor I{. S. Gutowsl6l.
Thls ls B very sirnpJ-e program v;hich uses as input

data the measured coupling constants between ribose ring
hydrogens and the final resuLt is the assigned conforuation,
dlhedra] angres and amount of buckle of the correspondlng
mode.

. The progräm lvorks in the f ollovrlng way:
A preliminary calcuLatlon vras perfomned to obtaln

a set of dihedraL angles T12, TZ3, T34, 
^14.,, 

T51 as a
functlon of the amount of buckle D (in Ä) of the ring for
cs and ct modes. These Tij theoretlcal values vrere used as
constants ln the program for comparlson vrith experimental
valueg.
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-2-

, t ,'i'tiil'

First, the lnput JLZ, JZ3, J3+ coupling conetants

are read ln and. the correspondlng expgrinq4tal dlhedral
,e calcul-ated from the lhrplus'?qua-lf:no These

experimentaf dlhedral angles Eij "". 3omPared 
v"lth theoretlcal

angles l13i the-srrm of "qr*"*":öf 
aevlati.onl b3tlveen these

values iJ-calculated for al]' comblnations'of three consecutlve

theoretical angles for indiviclr:aI D. Ihe mininr-rm sum of the

squares of deviations for a partlcular eet of theoreticaL

angles ls found for the cs mode arxl also f or the ct,nrode and

on the basls of these tv.ro values the confor:utatlon Is'assigned.

The assigned confonnatlon, the theoretical anglÖs Tr.i, D are
'given as Printed outPut. 

-
'r?e have tested the appltcabillty of thls program for

a nr:mber of our comporrnds and 
"_:*" 

literatr'rr-, U::? and so far
lt v,,orks qulte eatisfactorllyr,'f'Je suppose that this procedure

has some advanta-ges v;hen'follolvlng the effect of' substLtuents

on conformatlon ln a series of cl-oeeJ.y related compounds. It
lsqulteinteresttngtoobservethernagn'l*:ofthedifferenee
between the minimirm sr:m of squaree'of d'eviatlone tol t3 t:u".
rvl,th that for the c, node. In some cases ln splte of the fact

that the assJ.gnnent"was coriect lhls difference_Wfs 
,t "l:tt

ruLttrln the llmit of accuracy of the experJmental data thus

provicling addlti-onal evid'ence that the *"11t:t 
fauatton

should. not be enployed to calcuLate the dLhedral"angLes to

wlthtn 10.

'rdith best PersonaS- regards,

Sincerely Joqrsr

JondS

/ l-/
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rNsnrur FüR ANoRGANtscHE cHEMtE
DER

uxrvensrÄr vüNcnrN

Prlv . i,)oz. i)r. FI. iiöth

e MüNcxrN z,
MEISERSTR. I

FERNSPRECHER 55 79 76

L5 .2 .65

Ärl$ocia.te Prof'essor Sernard I,.
j,enartment of ühernistry
Illinois fnstltute of IechnoJ_ogy

-Uechnology üenter
Uhicago, I*linois 6o616

;ear I're f c ssor 5hü triro ,

VVe harre just startecl nmr-wo:r.k, nrimu.rily 1n il:ie ficld of
borotr-chemistry. Since !,,re .,.te a.w*;re nf the value of the
r1'r-letters, rye :rrioul-o be g:ra.tef'ul if you rvould inclucle our
name in;rour mailing list and scnd" us cnljes of the rrrll-
Ietters f'ron'i the beirinnirig of L965, if available. We lrout d,
of couri-je r süi, ject orrr,;el-ves to the reguli:.tions r"eEardi ng
the IIt-lett.ei's.
i-"s our starting crntr.lbut'ion 1,,'e rrrrish -L.r p::esent some c1at:r
concerning trig;oni;.l planar'rr tetrahedrall:r coor0inated
boron bonded directly to otl:er nuclei with magnetic mom.ents
in or:cl"er to exiemine lvhetl:er cr not s;pin-snin-coupl-ing can
be observe c1 . " --. l-l-.1 - j r.1- 1" -,r --n^^*..r- ._*.:r ..-j.r-r^ 1:)r"'- up.lj-ng 01'-*ll'ith *H is r,Lh';a'-s present, :-inil with L

e.tr)z'.T't fr-m few exceltions :-is ive 11. "is tre comes errioeirt
frrm the table, this *q n.rt necq;,sarily tl:e case rrirrien boron
is br:n.lecl to anrther -'B or to )''l .0n investigation of the
unsynmetricall:' r-;ubstituted diborolt com"counds, nei'Lher the
€xirgctecl boron-lror"on-ccur;l-inrr nor a senaration of the nmr-
si.gnars cnurd 'be observed. Ai; tiie cheni'i c,;1 shift lf these
comn,"tuncls rel;:tive to tetra.iri;:-rLlnethylaririno-CLiboron is sma-'t1(al;üt 1 i-)-om) the c;uoIi-n.clnst.;nt "rtro i.,.=tr"o i'lä'tlt-"r;i; -
rnip'kit be 'üoo ;,,..r"€ä.t :1", to .i:,ive. a vicib1-e A3-spectnxn.
In ti,e borLln-i:hosuhclus seri-es crrupllni. and nln-couoli-n,a:
occurs. (fne clr-rteL ofl. ;i €rtli.IHr are f rnr.i J. irl. ":rhooli:r1r,i,,i-scusr.:ions tr'a:.radi,.';J ;oci 19, t ?-l-5 (l)5i-) ) "ince t''r
irescri'r:rerd Cinhost'hino'boriirte iil.,,g conte.ins an ailinn*grou-J
bonded to bo-':,rrn, the ob,,rerv€cl "jj-- resonF;nce shows a broaci
,.:ignarl as most of tlre a.minobor&oe s clo. Thc absence :-,r
non-observabilit;,' of s r;in*s i,j-n-c'.ur,1j-n,p: 1n m,:nomeric
i.rminot)orrin(js mary tl:..eref'ore be ciue to the Quaclrupole-
relaxeiti.rn ef'i-'ect e:rer'tecl b,'r' both. brr' I sn6 ni-brogen.
uontrary to ti:cs€ f irrclin;ls, r:'ron-tin c,.:uolj-ng, i-1s meErsured"
from the sattel-1te pa-i;tern i'f tl;e main lllr-nnr-signal,
is extensive.
Further studies shal-1 cla.rif'y the ollsi'rrve{-: rliscrerrancies.

;':ha'iri-ro
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Professor B. L. ShaPiro
Department of ChemistrY
Illinois Institute of TechnologY
Chicago, Illinois' :

RE: Structure of, 1r2-Dihydro-2-methyl-,1-(o-nitrobenzyl-)i-soquinoline.
i

Dear Prof. ShaPtro:

(a)

The base catalyzed condensation of, o-nitrotoluene and 2-methyliso-
ouinolinium iodide leads to a product to which J. Gadamer 9t a]' [Arch.'
ü;;;;.;-rer, 8r(1925)l assisneä structure I. J, A. 'delsbach and co-workers
lJ. Med. chem. , 5, 910967)7 ,

HH

Hry

I

cHz

-- No2

challenged this structure
llMR- spectral data (n.U.n.
Dudek).

'rrte have repeau-ed the
and UV- criteria) Uut
spec trum

synthesis and obtained
cannot agree with the

(u)
:.9
--cH e

(a)

NO 2

the same comPound
interpretation of

3

I II

and assigned structure II on grounds of lIV- and

spectrum and interpretatlon from Dr' G' O'

(uv
the

m,p"
NI"iR-

ftPair of triPlets
b (see structure II).
coupled to the Protons

(atJ- 3.2oi 4.82) from the methylene groups a and

Triplets are expected as each methylene group is
of the other.....tl

it is readily discernible from fig. 1 tlt"! the sign3+ "t S = 3'2 ppm

has twice the intänsity of the signal ät.f= 4.52 ppm. This fact alone

eliminates the possibiiity of havlng structure II anc supports structure
I. The structure of the signal at k = J.2 ppm ind'icates the nonequivalence



77-33

Professor B. Lo ShaPiro
''-' ll-littois Institute of Tech.

2 February 12, J-965

of the nethylene protons of the l-benzyl group. The bar-diagran which

;; ;;;";t"ä" i"to rig. I shows the calculated line positlons and rel-ative
i"t"""iii;; ?;;B = ltz cps.; JAX = +8.2 cps.l JBX.=,4'8 c.1s't t'4 -.YB =

y4.3 cps.), Th; numbers betow ihe bars correspond to nunbers of the

i".i"fiions in tatre 6-f5 of Popte, Schneider and Bernsteln; 'fHigh-resolu-
tion Nuclear Magnetic Resonanc"it uäG""w-HiLl Book Co., Inc' pr 1.t4'

' 
The signal at 5.63 (5,73 in fig.- 1).was interpreted.: ilIt ls the

viny3_ tya"oi"rr, split into a doubl-ei by inter- and ror- interaction wlth
the nitro g"ooi;;;-;"-;otation of the nitrophenyl ring around bond d'rl

. It is the vinyl proton on carbon-4 and coupl-es with the proton on

"*"uoi"-t-(-i-=- 
elöJ pp*). The signal a) 5.37 ppn disappears when Dro-

is added to the solutj-on ?.'5O% reduction in flg' 2)' This exchange aLso

affects.the "i;";i-;;-ä"ol 
pp^. The quartet structure 1s rep1aced by

adoublet(center).Theease..ofthlsexchangeisunderstandablesj-ncer
is an ene-amine.

DH

*p*(H*)
*(o*)

-H
@ 7 cfr3

Sincerely r

-R,w >a
R. K. Kullnig

/

nKK/hr
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Pleose oddress any rcply to
THE DIRECTOR

on,l quote: BP 5/7/01
Your reference:

Deportment of Scientiftc ond lndusÜial Reseorch

NATIONAL PHYSICAL LABORATORY
TEoorrucroru, Middlesex

Ie/e8roms ; Phl t, 
tZ: rt",j:,, 

gto n T el e p h o n e : rco d i n gto n Lo ck t222, e xt.

BÄSIC PHYSICS DIESION

12th February 1965

Dear 3arry,

Following Feeney, Suttcliffe and i'fal-Icerrs letter I.I.T. iI.Ii.R.ti. 1,2 6 T thought
it approprj,ate to add a few poinbs since we have ha-d. the spectrr.un of pFfluoromethyl
cyclohexane tucke<l away in our d:'a.wers for about two years with our own spectral
assignments. 'rTe have spectra at {.0, 56.,1+ and.94 I,tc i'rith sone d.ecoupled (partfy)
spectra at 94 luic. My own laziness has d.ogged the job of 'rrmiting thi; up but I am
hoping to do this d.uring ny se$batical year.

Spectra show cragneti c equiva.lence f or the axj-al and" ec;uatorial fLuorines at
carbon 2 and. 5 and the long rärlge couplings sug6ested by $uttcliffe. The r,vork is a
conbine'J. r0anadian llfr'ortt. Ted schaeffer rari tlne 56.1y iJc spectra for us while we
still labor:red. ourselves at 4-0 itlc ano tsill- Patterson who vras then a.t Alberta ra:r the
94 llc spectra with cleeo',ri:1ing. led 1{e11s who was with ne at the tirne played a na.jor
part in our efforts at Vancouver'. l'Lithout extensive erplan.:tions I could. not begln
to cli$cuss this whole problern in your exce]lent newsletter. In ord.er however to
inject a little spoce into your coluims I l'rill first d.isagree vrith the Liverpool
assignments in the methyl groups. Ä d.iagrarn will help:-

ffi
@

F F

F
F l-t)

cq t"
r
I

F 1:

The fmethyl group specirun is sholn as figure 1. You will see the basic firet
order (pseudo) splittings are; quintette 1J.85 cps d.oritrlet 5.95 cps and. quintette
0.Bl cpe. The spittings are close to those of SuttcLif'fe but i.re d.o resolve a quintette
rl-ther than triplet for the 0.85 cps splitting.

the obvious explan;, tion, though wi:.o knows if it 1g the ri6ht one, is a J.)l cps
coupli:rg to the lone fluoriire on C1r 1].Bl cps coupling to the fluorlnes on carbons 2
anrL 6 which sho.:ld not be equivalent because the ruolecule is loclceÖ { Ctr, equatoriaD
and. a long range splitting to fluorine ;rtoms ott CJ and C5 agaia with / apparent
reagnetic eo.uivelence. Ile l'rould say therefore that l;he 0.85 cps split'cin6 is not
necesoarily a. coupllng constant but sone virtual equivalence of fluorines on C, anci C

Coupli:rg to the fluorines on CO is eliroinated."

/tor
Bo L. Shapiro,
Associate Professor,
Che::,i;itry Departnent,
Iltinois Institute of Technologl,
Chicago,
IlIinois,
U. S.;i..

5
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For sone anugenent you night exauine figure 2 taken at 56.4 Mc of the lone
fLuorine on C'l o Our assignrnerrts are certainly reasonable and suggest pseud.o first
order splittings of 1/.2 cps (o.uintette) 8.6 cps (quintette) and 5.75 cps (quartette).
?be 5.75 elnd.5.95 cps appears to be fair agreenent for the CF4-CF coupling" lYe
interpret a6aln the quintettes in terns of apparent nagnetic dguive.lence assigning
the larger value to the coupling Cl to CJ and. the snalLer value to the coupling
C1 lo C2.

I have proba.bl-y used up enough space to warrant a warning so I wiLL close with
the hope that my meeting with Les Suttcliffe will not cone to blorvs in a few weeks.

Best wisheo,

-4^ ,ilu,*,
t. RsEtrEs

lr
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Qu$leelr sJm-anti Assignnants
to oxlnes fuon eolvent
cffecüs.
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I I

Associatc Prof. B.L. :Shapiro
Daparbnent of Chenistry
Illlnois Instlüuto of Technolory
Technology Canter
Chlcaeo. Illinois 505t5
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Dear ttofeasor Sapiro;
wc lurvc started a prog"aFne of study of

a ferl otdncs and rould like to reporü some preLtmlnary rasults.
It has beeo reeentty(1) pres.nt"d a

nethodsr assigning IloE sorvent effects syn and anti structures
to several compounds of th6 t5pe: RtR,$ - NrZ. It has bcen shogn
that bot*r cis and trans lgrdrogen ln * *d p-posttion to)c = Nrz
gr$ups resonatc at highcr fieias in aronatfl slfv"nüs than in
altphatic ones, and that the degree of rrpr-1ie1d shifb of eis lrydrg
gonsl i.s dlfferent lbon that of correspond,l.ng trans. rrris inec$la{
ty was propooed as a cohvenient nethod for assigning a5m and antl
structures to oxime isonsrs. As far as oxines areoncerned the

[rvatues (Äy= y'in ariphaüie solvent 7 varonatic solvent) are
rarger ror ürans ***"* 

:::"H:"rH;-;;"1r"1T"Iil:'"''
a-Iiphatic oxLncsl eithcr aldclryaoximes or ketorC.nes (eee tabLe 1

hereby enclosgd), in several solvents and we havs obser"yedr in ad-
dltion to the aronatic solvent cffecü put foruard. blt Karabatsos
and cor.rorksrsl another solvent effect uslng ptrnridlne. Contrar5l to
the behavior of aromatLc solvents as benzenc, it has been obsenred
tbaü the cl"s and. trans üd.og"n" to oxinc group reso[&te at lover
flalds tn pyridins than they ao in altphatic solvents.

In aclditton the down-field sbift is larger
for cis hrdrogens than for trans $rdrogens, that is to sayAy(cis)>

> A y(trans), Even if it is prernature to generallzc because of the
small nurnbar of oxLrnes obsersed so far; the use of pyridine as a
solvenü seens to provide a ruethod a,s convenient as the one using
benzenc for asslgning qyn and antl stnrcüures to oxfune conlpounds.

./.
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This findlng catl be probably ascrl.bed to
an association conplex between oxitlcs and pyri,llns. S.nce tbe
down-field strlfbs of ühe cls-lrydrogens are alvays largerl it is
like1y that the pyrldlne has to profer a certaln si'be for coordina
tion. If the strlfbs srs dues as lt ts lLkelyl üo tbs anJ.sotnopy
associatcd wlth the ring currert eff,ect of pyridtnsl lt ls rather
lnüeresting to note ttrat tbsy could einply be rationalized in terms
of an tlydrogen bond involvlng the hydroxyl of the oxina groups and
the lone palr of electrons on the heteroaton of pyricline. {iuch an

drrangenenüp considering täe direct,j.onal properties of thc unshared
eloctr"ons of pyrLdine vould detarnLns predcminanüLy dornr-ftetd shifts
of cie-Wdf,ogeogr as obgertted"
trlork is ln progrcss looking lnto tho O. nett{fl€thers of the co*e-
sponding oxineg. t'Ie hops th:is can thr.ow nors Lighü on the nature of
the interaet'ion b6tween oxlnes and pyridine.

Yours slncerelYt

LucLano Cavalll

4^r'üo4
I )'

,.t'rr4t)t.

(r)
G.J. Karabatsose R.A. Taller; F.l't Vanel J.A.C.S. 85, 4?6, 1963

Encl.t Io. 1
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AII solutlrrns vere at 1OF rcle f,racüion. AIt !n'R spectra rerc determined at 60 tlc.
on a.{.5'tr at ühe f,erperature of the probe (-33'C}. Assignrnents of h5rdrugens as eis
and trans were based on argunents already given by other autJrors ("cer lJ.ä, I'hllllpsp
A$r. N.I. Acad. $ci" ?CIr 8t?r rg58i E" Lustlge J. Ftrys, Ctrea. 55r l+91 , tg6l; refo (l))"
CCI4I gD0i.3 and ü$* rorc uEad' as aliphatia solvents"

(a) slgnals orrerlapped by the solvent.
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"Ein einfacher lleg zu Organogallimverbindmgen'l
H. Schaidbau md W. Findeiss
Angetr. chen. 76, 7r2 (196\)

"A.1kalidoppels ilanolate"
E. gctmidbaw ud S. Waldmam
Ansev. chem. 76,7X G96+)

"Zü Redfield.schen halbklassischen Theorie der Reläation"

Ann. Phys. 13r 1?4 (1964)

"@tica11y Active Bithienyls. VI. On the Syntbesis and

nttenptÄ a Resolution of 5- cüboxy- 3, 3' - dii-oda'z, 2' -
bithienyl"

S. Gronositz and 1,. Ktrlsson
Arkiv Keni & tI9 G96\)

"Ihe Absolute Configuatiore of Chmicr Cbffiinicr and

Isochmic Acids"
T. Norin
Arkiv Kemi 22, :-23 096+)

"Halogen Substituted t, 3-Cyclohexanediones.
2, 2-Dichlorod jsedone rith Bases"

N. Schmp €nd M. VerzeLe
Bul-I. soc. chin. Belg. 73, 38 (1964)

"Halogen Substituted 1, 3-Cyclohexanediones. II.:
ate ä Cycloalke'rone s f ron 2, 2-Di chlorodimedonerl

N. Schmp and M. Verzele
nu-rl. So-e. Chim. Bele. ?3, 81 (1964)

"sui conponenti della Resim di cupressus Semletrirens' Nota

r. Ac]-ao comunico Acido Cupresiico e Acido Isocupressico"
L. L{ansoni e M. Beludini
cazz- öinj:m. rtal. 9L, 1Io8 (r96t)

"Nuclear l4agnetic Resonance Contact Shifts in Bis(trtpbenyl-
pnosphinelnict<et(tI) ttatlaes. Evidence for da -dt londing
betveen Nickel and PhosPhorus"

E. A. !€lancette and D. R. Eaton
J. An. chem. so". ff, 5t\5 096+)

"A Correlation of chemical Shifts vith Inductlve Effect

I. Reaction of

New Cblori-n-

"Coments on N. M. R. spectra of the X^AA'xt'01pe"
R. K. Harris
can. J. chen. \2, 2275 e96\)

"Nuclem liagnetic Resonance Studies of Conpounds Rel-ated to
Tetr€rnethyldiphosphine Di-sulphide"

R. K. Harris and R. G. Ilal,'ber
can. J. chen. )g 2282 (L96)+)

"An Apptication of Sone Electron Density, ELectric Dipole,
md llagnetic Dipo1e Models to the Gas Phase tuoton shifts
of Some Substituted RthYLenes"

t. Sctlaefer and T. Yonemoto
ce. J. chem. 42, 2318 (196\)

"Proton l4agnetic Resomce Cheuical Shifts of the S-Mettry1

G. R. Pettit, I. B. Douglass and R. A. HiIl
can. J. chen. L2, 2357 G964)

"Introduciiion of Substituents at Position 2 of Dimethyfmino-
methylferrocene through Lithiationt'

D. W. S1ocm, B. W. Rockett and C. R. Hauser
chen. rnd. 183r (1964)

"N-A-Lkylphosphonitritim Salts"
G. A-llen, J. Dyson and N. L. Padd.ock
chen. rnd. 1832 (1964)

"Diastereoisomers of Methyl )+, 6-O-Benzylidene-2, J-dl -O-methyl-
o-!-gluco- md galactoplranosioe"

N. Baggett, J. M. Dubüy, A. B. Foster and J. M. Webber
chen. Ind. 1832 (1964)

" l-Hydroxyimi d azole s "
F. J. Aflan and G. G. A.Ilan
chem. rnd. r83? (1964)

"The Prepüation of 1-carboxy-4-substltuted BlcycloE2' 2' 2:

octanes"
E. D. Holtz and L. M. Stock
J. Am. chen. so". ff, 5183 (1964)

"Reactions of the Cyclooctatetraenyl Dianion with gem-Dihal-
ides. The keptration of Derivaiives of licyelo's61.03
norEtriene. Synthesis of the cyclonomtetraenyl Anj.on"

T. J. KaLz and P. J. Gtrratt
J. Am. chen. soc. 86, 5r9l+ (196\)

"Themal and Photosereitized Dimerizations of Cyclohexadlene'l
D. Valentine, N. J. Tumor Jr. and G. S. Hmond
J. An. chem. soc. 86, 52a2 (196\)"Chanootin, a Bicyclic cl5-tropolone

chmaec}-pdis Nootkatenais (Lmb. )
T. Norin
Arkiv Kemi 22, I29 G96\)

Parmeters"
R. 0. Kan
J. Am. Chem. Soc 85, 5180 (1964)

fron ttle lletu--bvood of

"Photochemistry of Enolic Systems. I.
Enol Acetates"

A. Yosev. M. Gorodetsky and Y. I4azu
;. en. c;em. soc, 86, ,2oB (t96\)

Irradiation of

"Steric Relationships in the Thujme Group"
M. S. Bergqvist md T. Norin
Arkiv Keni 22, ß7 O95\)

"Unsatwated t-thiolactones. IV. Prepüations, tautoneric
Structües md Tautomerie Equilibria of some 5-Substituted
Thiolene-2-ones"

A.-.ts. HOrrUero!
Arkiv Keni 22, 2r]- (196\)

"Prdsence d.e ltAcid.e F-Gumidoisobutlrique Libre et Conbind
Cliez des Vers Muins"

Y. Robin
Bi.ochin. Biophys. Acta 93, 206 (!96\)

rrA New Preptratlon of 2-Chlororesorcinol"
N. Schmp
E 1. Soc. chtu. Be1e. 13, 35 Q964)

"Photochemistry of Enolic Systens. II. Irradiation of
Dienol Acetates'l

M. Golodetsky and Y. Mezü
J. 4n. chem. Soc. 86, 5213 G96\)

'rElectrophilic Bond freertion by Cationic Nitrogen"
P. T. Lansbwy, J. G. Colson end N. R. llancuso
J. An. Chem. soc. 86, 522, (L96+)

"!he Coupling of 4-chloro-\-uethyl-2-pentyne rrith Al-ky1 and
Phenyl Gri gnard Reagents"

T. L. Jacobs md R. A. Meyers
J. An. chem. soc. 86, 52U+ (196\)



"Chemisilry of o-Di-t-butylbemene"
A. W. Ergstahler, P.-1. Chien and M. O. Abdiel-Rabnan
J. An. chem. Soc. 86, 5281 (1964)

" 3-hrrolidinones by Intrmolecultr Condensation"
J. Blaker C. D. Willson and I{. Rapoport
J. An. Chen. soc. 86, 5293 O96\)

"The synthesj-s and oxidative Retrrmgement of Some Ir4-
Thiazepines Related to the Pe[icit]-irerl
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