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9rgonne Hstionsl f,.aboratory

Professor B. L. Shaptro
Department of Chemlstry
Illlnols fnstltute of Technology
TechnoLogy Center
Chtcago, Illtnols 6O6t6

Dear Barry:

We woul-d 11ke t
and fnternal Rotatlo

c 6

e , e

eport the followtng study: Conformatton
f Nttroaromatlc Amlnes ln S o1ut10n as

esonance oa ef8r ohn
anuson s, an K. Anderson.

or
no

The 6O Vtc/sec proton magnetlc resonance _spectra of N-methyl-
1,4r6-trtnttroäntltne (f) and of N-methyl-Z,6-ätnrtroantllne
(-ff ), as well as of the analogous N-diphenylamlno eompounds,
show that the 3- and l-phenyl pnotons are inequlvalent at r-ow
temperatures ln solutlon, but act as equivalent at suffictently
hfgb temperatures. The N-unsubstltuted aniltnes and NrN-dtmethyl-
anllines correspondlng to r and rr show no such lnequlvalence.
The coalescence wlth temperature of the AB quartet of the plcryl
protons ln the pterylantllne (r) and dlphenylplerylhydnazLne t;r
dlchloromethane soLutlon could be descrlbed quantltatlvely bythe ltneshape equattons for two coupled protons exchangtng with
each other. The analysls yielded the lifetlmes of the gr"ound
state conflguratlons of these molecules, wtth Arrhentus acttva-tton energles, of 14rF + 0.3 and !?.5 + Q.2 kcal/mole and frequency
factors of 1.4 x 1Ol5 and 6 x LOlO sec-l, respe'cttvely, for f,fre
lntramolecular exchange process. A model for these observatlons,
lncludlng Hückel MO calculattons, has been formulated ln terms oi
the barrler to rotatlon about the amtno nltrogen-rlng carbon bond,
the ortentatton of the nitro groups ortho to the amino group, and
hydrogen bondtng between the amlno group and these nttro groups.

The chemtcal shlft and spln-spin coupltng parameters for
these compounds and for the 214-dlnltro analogues were tabulated
and compared. The chemlcal shlft values exhibit regularltles
tn excellent agreement wlth the model tntroduced.

To appear in J. Chem. Phys.; preprlnts avallable.

Sincerely yours,

)"U a. U"l
John A. Weil
Chemlstry Divtsion

JAhI:mJe
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Dr. H
CCR
Italy

Spiesecke
- Ispra

May 19, 1964

Associate Professor 3.1. Shapiro
Department of Chemistry
Il-linois Institute of TeehnologY
Teehnolory Center
Ch:icaEo 16, Il-]-inois

Dear Sarry t

After the trouble of getting reasonable C13 spectra first of all,
tb.e proper assignment of th.e individual peak! Poses the next
problem. SesideÄ the well- known techniques of using_selectlvely
äethyl- or deuterium-substituted compounds I found fluorine sub-
stitütion in aromatic systems to be qulte useful too.

In para-substituted. fluorobenzenes, for exa.mpler one finds a lgng
ran-ge coupling between fluorine and the carbon atoms ortbo to it.
Thj"ä Jg-g--3 iä of the order of 20 cBs. Sln_e_e Jg3 is about 24O cps
and Jeg in-benzene 1s 159 eps it is no problem to assign tbe re-
nainiää l1nes once the distinctlon between the ortho and meta po-
sltion relative to fluorine is made.

In the ease of meta-substituted fluorobenzenes the two ortho posi-
tions are no longer equal by syrnmetry. One has to make use now of
the faet that thö shifts of d.isubstituted benzenes are to a first
approximation the eun.s of the correspond.ing_ shi{lq ln the ind'ivi-
aüäf monosubstituted. benv,ene d.erivatives. The d.ifference of tbe
shifts in the 2 and 6 posltlons is almost always large enougb to
nake an unambiguous asslgrment even taking into account that the
ft cal.cu1-ated.rf shifts are onJ-y aceurate to ! 1 pBn

In princlple there should. be a d.epenilance of JQOI' on the nature of
the- substltuents but using rapicl passage and dispersion mode the
accuracy of the measurenents is a J-ittJ-e bit slaky, eopeciallyr 1f
one useä CH4 as reference which 1s 137 Bpm up field from benzene.

In a recent publication (Wfof ,Phys.?, 3O1 (1963-64) Pople has caleu-
tatäa tne C13 ehemleal shifts of s6me simple hyd.rocarbons. Here are
the experimental values for ethylene and allene:
ethylene: + 5,4 ppm fr. C6H6 {CH = 158 cps

+7O,4 ppn fr. CS2 (whY not about 17O?)
al]ene C: -84 i,i,* !", 96ne CH2! *.7+ ppn fr, C-Qg6 JCH = 169 cps

-19 ppn fr. CS2 +11! PPm fr' CSZ



PARA SUBSTITUTED SLUOROBENZENBS

X
c 1 .Jcr. c2

cal-c. ( cps) exp. öaI
J

c.(exp,
-2+,6
-33. 5
-34,9
-29.6
-28,6
-37.9
-38.5

-30 .7
-33. 1

-34.7
-27 ,A
-25,6
-+1 .1
-+1 .1

2+3
247
2+6
237

25o
246
248
2+5
2+3
249
249

18. 3
11.1
9,5

11.9
11.8
11.8
12,O

11.5
1.8

26,8
24.9
12.6
17 .3

1 3.4
13.3
11 .7
13. +
13.0
13.1
13.5

C2CF
cps)
20
22
19 -121 1

ao1
22
24

-1 .1
-10. B

13.8
11,5
-2 ,1
4.4

-1 ,6
39.+

-29,+
-15.9
-5.1

-16.2

-2.O
36.7

-25.8
-14. B

-;4.6
-15.2

ca c4 c5 C5
cal.e exp cal.c exp calc exp calcexp

r'
c1
I
0CII e

NH2'
cH0
Noz

F
c1
I
OCHr
NH2'
CHO
NOz

-35. 3
-34.8
-34.1
-35,6
-36,2
-35.0
-34. 3

2,2
1,6
2,6
2.5
4.O
1.8

233
255
258

-36.0
-'l .4
29,7

-31 .1
-20 ,1

9.9
-20.5

.3
o

,+
.1
.0
.7
,1

-35-7
33

-33
-21
-10
-21

2+.2-35.0
-36. 1

-37,7
-36.O
-36 .4
-36.3
-35,9

META SIIBSTITUTED

28.6
14 ,1
4,4

29,O
26.7
13.1
19.6

SLUOROSEI{ZENES

16.9
3.2

-6,O
1'l ,7
16.3
1,6
8,2

18.7 -24,2 -2
-5.5 -419,1 -2
16. B -2
3.2 -3
9,7 -3

13. B
12,6
20,9
24.9
6,7
7.3

15.3
1+,'l
22,+
23, I
8.3
8.3

,5
.6
,1
.0
o

.4

.2

8
9
5
B
2

-?

-2
-2. I

-1 .7

The speetra were taken at J.ow temperature in the liquid. state usi-ng ethyl ether and cyclo-
pentane as internal references respectively.

Sincerel-y yours,

llil,,r

o\\o
I

!o
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DEFAFTMENT OF CHEMIATRY

Fuh+ l4niuersil{
XOFIH C TOLINA

May 20, ]-964
POSTAL CODE 27 706

TELEPHONE 9t9-68r-0lll

Assoclate Pnofessor B. L. Shaplno
Department of Chemlstry
flllno1s Insü1tute of Technology
Technology Center
Chlcago, Il11no1s ao6r6

Dear Dr. Shaplno:

l^Ie have recently observed a long-r.ggp effect of an
asymmeürlc group on methylene non-equlvalence 1n some ortho
and meta substltuted NrN dlmethylbenzyl amlnes and one benzyl
alcohol. Thls work, lncludlng some spectra, 1s scheduled to
appear 1n the August J.A.C.S. . The spectra of compounds 1n-
cluded here were not submltted.

Elghteen compounds were lnvestlgated. In every case 1n
whlch the molecule dld not have a plane of strrmruetny, lncludlng
some meta substltuted compounds reported 1n the referenced
paper, ühe benzylamlne prötons gave an AB quantet (.1-ta .5,c/s) .
Otherwlse the normal Ae slnglet appeared as expected. Spectna
I-VI lllustrate the results obüalned.

Spectra wene run on a Varlan A-60 equlpped wlth a varlable
temperätune probe. CCl* was the solvent-for-a1l but V (cHCt"CgCla).
Concentnatlons were 1n the range 0.5-1 M. TII{S was used as
lntennaL reference. The probe temperature was ca. 72"C,
except as noted 1n flgures.

A prellmlnary temperaüure study on several compounds
exhlbltlng the AB system lndlcates that the benzyl amlne
protons remaln non-equlvalent, though 5 63 1s less at eLevated
temperatures than at room temperature.

The benzyl amlnes were made avallable by the reseanch
group worklng here wlth Prof. C. R. Hausen. We wlsh to thank
Dr. R. L. Vaulx and llr. K. P. Kle1n for purlfled samples of
the oornpounds reported hereln.

Slncenely,

$W&A%fi /z t 6&r/rr*
/rr*", c . Randall James J. Mcl,eskey, III John E. Baxter
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PHYS I KALI SCH ES I NSTITUT

Lssociaüe Professor B. lt' Shapiro
Department of Chenistry
Illinois Institute of Technology
Tecnnology Center
Chicago 16, Illinois

LEI PZIG C t, Ll N N ESTR. 5.TEL 615 I 1, 655,te, 65t 50

!r 2+. 5. 6+ Ar., Deutr/her

Hyd.roxynethy
2
len -_ Al-d.o Enol Gleichgewicht von

Foruylcycloketonen

Sehr geehrter Herr Professor Shapiro!

Mit einem Trüb-Täuber-Spektrometer (2J MHz) untersuchten
wir bei Zimnertemperatur d.as Llyd.roxymethylen- Aldo Enol
Gleichgewicht an einer Reihe 2 - Formylcycloketonen. Die
Ergebnisse werd.en für bie viel-leicht von Interesse sein.

tr'\ir d.iese Substanzen sind. fo1;5end.e Tautomere möglich:

0 cHo
lll
c -cH
/\

L-Torm,7ü- Kc{on
H ot

I

H-0/
o

\
H o

t\
CH
\

4c
FC- C

/\
Atdo - Enot

/\
H y dro x y mctivy Lcn- l(et on
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a

Ecrrlferrr,-l Hyclrox;rmethy-lsn Keton %

Hyd.roxymethylen-
cyclopentanon
2-Formylcyclo-
hexanon
Hyd.roxymethylen-
suberon
Hyd.roxyneth.ylen-

ind.anon
2 - irorm.yl-tetral-on
Iiyd roxymethylen-

- benzsuJeron

2 166

1,39

) ?q*))-/

2 r++
1rB4

75% 78 r;

2+% )lL E

63n 66%

66%
+2 7ö

t1j

IrJ

L1l

2roj 5o 7o

Tn d.er Tabelle sincl nur d.ie ? -v/6rf,s für die Ul{-Linien ange-
cla.l- antjv vv[. '

fn Übereinstirrmung miu- d-er Arbeit von Ed.gai: ;V. Garbisch [1]
haben i.rir gefund.en, d.aß zwisciren d-er Al-do -üinrl - und d'er
irydroxln'nethylen - Ketonf,orm ein sehr. schnel-ler Ausi-ausch
stattf indet, so daii f ür d.ie CH und OIi ]reine getrennten
Linien auftre i;en.
verwendet man d.ie gleichen tsezugssboff'e vrie [1J , so erhält
nan für die Konzentrati on der Hydroxymethylen-Ketonforra
d.ie in d-er Tabell-e antege.)enen o/erbe.
Die 2 - Fornylketonform tritt nur bei f{yd.ro:ryrneth;vlencyclo-
pentanon auf . Äus den rn'bensitäten der' entspr.echen r,inien
er6ibt sich 1o,6 /o.

a

Y"{" Ol."^*/cA
(Inge Deutsch)

Li'beratur:

[fJ nagar ;,i . Garbisch J. lwr. Che,,r. Soc . B, 16{)6 (1r)63)
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PHJ.IRM^CEUTICAL CHEl.llsTRY
PRoFBssoR w. s.v.A.\t Lev

'Drsc., Dti.D., ßr,t,c.

wsVcrs

DP. B. L. Shapiro,
Departmnt of ChenistzY,
IlLinoie Institute of

TechnologY,
feohnolory Centert
Ch5-cago,
u. s.A.

THE SCHOOL OF PHARMACY
UNIVERSITY OF LONDON

Yours sirrerely,

w
zo/so, on"uNs$rrcK seuARE

LONDON,V.C.T.
TELEPHONE TERMINUS 76s1/8

5rd June, 1.964

Dear Dr. Shapiro,

I nugt apologlse for having fallen behincl with our contribution
to the IIT l{HR Newgletter but I plead as an tlouse a re3-atively
protraotetl absenoe fron the Departrent oocasioned ty 

-trY, 
visit to

ine tf*ra International Syrposium on the Cheuistry of I'latural
Prod.uots in Japan.

Sinoe we pr€sentLy clo not have another contribution conoerning
NMR itself, younay be interestecl in the following infornation about
a Srrmmr Söhool La N!trR Spectrosoopy for organio chemists whioh is
being run from 6tn - 12th September at the SchooL of Pharroaoy. This
fs part of. the Sunner Schools pro6ralnme of the Royal fnstitute of
Ctrernistry: it has been designatect a NAT0 Aclvanoed Study Ingtitute.
fhe enphir!.a throrghout is on the interpretation of speotra in tenms
of an organlc gtruoture. Morning leotures will cover the main
aspeota of theory, whilst afternoon sessions wiLl be organized for
snerr groups of tän partioipants laoh in the charge of a tutor.
Dr:ring-thele sessioue, actual speotra wiLL be cliscussedl and analyzecl
quaiiiatfo"ty, althoufh no mathämatlos other than simple aLgebra
are required. -. the oourse is speoifical,ly clesigned for organir
ohemistal

Instl;mentation for such a course is a problein but in aclclition
to our own A60, the nanufacturers have been extremely oo-operative
and we are lceepi,ng our fingers ertssed antl hope that the utility of
spin decoupling antl ].O0 Mc runs oan be tlenonstratetl.

Ag a 4easure of the interest in thic venture, applications from
Europe ard Amerioa have toppetl the l-70 marh lTe oan offer lOO pl-acesl

I hope this contrlbution nakes some reparation for our past
omission ana tfrat we will continue to reoeive your nost useful
Newsletter.

M,uu b/-ou!'r
Cb-W^ B- WhaLlev

-
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C oxTTNENTAL O tr C ovtPANrY
P. O. DRAWER I2€7

PONCA CIIY, OKLAHOMA
Research and Development Departmenl

June 4, tg64

Dr. B. L. Shaptro, Associate Professor
Department of Chemistry
Illinols Institute of TechnologY
TechnoLogy Cenber
Chicago, Illinois 606l-6

Dear Barry:

requir
tube i
reflux
Just s
before
into t

We would like to a.dd one more compound to the line list
submitted py nrügel (rrTNMR 68, 26) . For (öH3cH2) 2A1H , Ecuz =

O.23 PPmr $CH: = 1.]1 PPm: f,H - 2.9 ppm and J = 8.3 cps. Our results
for (CU3CU2) 3Äf duplicate those of Brüge1.

Parameters for Diethylaluminum Hydrlde

Sample Boil-ing

The Varian V-434O Variable Temperabure Probe Accessory
es a sample tube ai least 6" long. Only bhe lower 2+" of this
s heated; thus when a, sample is heated a.bove the boiling point,
ing occurs. To stop this we have been inserting a glass rod,
maller than the I.D. of the sample tube, into the sample tube
sealing. The bottom of the glass rod should project slightly

he heated zone. Ustng this device we have examined water
solubions at I75" C. Ca.re must be taken that the tube is not liquid-
full- at temperature. The devlce prevents refluxing, not explosions !

pw,
P. \^1. Flanagan

c { Z*3-
C. E. Godsey

PWF-CEG/CC

PIONEERING IN PETROLEUA{ PROGRESS SINCE 1875
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A BROAD.LINE PROTON MAGNETIC RESONA}ICE STUDY
OF A POLYCRYSTALLINE URAI{IUM OXIDE IIYDRATE

Davld $cott 0
DePt. o

lson, Jeff C. Davis, Jr., and James E. Boggs
f Chemlstry, The Universlty of Texas

The broad.-llne nuclear magnetlc resonance spectrum of
polycrystalllne UO'AH.Q has been stud.led. af 55.4 Mc_from
1O7itX to JOOoK and-the 1ow temperature spgctrum analyzed
to d.etermine the structure of the solld,. The gecond-rnoment
at 10/o1 ot 23.9* 0.2 gaues
curve "lnd.loate that thls co
The beet flt ls obtalned. wl
the emplrlcal formula U"0sl
rr,rlth these parameters 1g 2+

3 and. the shape of the exPerlmental
mpounö 1s not a slrnple hYÖrate.
th parameters corresponcllng to
0H)a.lHzO. The second. moment caloulated.
.2 gau8sa.

P.9. . A NOTE ON CLOGGED A-60 UECMNT SYI'TEMS

$ometlmes the terrlble mlsmatch that arlses between ad.nlnletratlot.,
research people, plumbers, ancl the like can have Ölsastrous results.
We here at Texas have Just puIled, tiirough such a cllsaster - a
comptetely clogged. cooilng äystem in the A-60. Wlth llttle help
froin Variän Asäöclates (füt lots of guesses on thelr part regarÖlng
the details of the magnet constructlon) we have managecr to
completely clear the systern anci. we thought it mlght_be of lnterest
to bthers Just how one cleans out 100+ feet of small cliameter
copper tubing rather tightly coiled lnsicle a magnet. The u?Ilkely
solutlon (anA I still canrt help shudclering at the thougl:t)
turnerl out to be a mlxture of fluorobc'rlc acid. and. HF. Thls
lIaB forced lnto one end. of each coil uslng a c
water-hammer vacuum system. After numerous wash
on the inslcle vtag eaten out ancl as far as ute ca
was öone to the colls or any of the rest of the
Val-ves and the like htere bypassed" In thls operat
treateö separately. l'Ie may never recover from th
experlence but l3ope that tirts information (tne f
thlnge we trled) may save the day for anyone els
elmilar troubles.

ompletely closed.
lngs the mess
n tell no d"anage
coollng system.
lon and" each coil
1g traurnatlc
ast of several
e who encounterg
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Figure l. Observed and Theoretical curves. curves A
(-) were observed for o-UO3.2H2O at L07oK. Curves B (---)
were obtained from equation (22', with oI = 5 .4 gauss,
Fl = 2.9 gauss, a) = 1.1 gauss, and p, = 2.4 gauss'

do
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UNIVERSITY OF PITTSBURGH

PITTSBURGH I}, PENNSYLVANIA

DEPARTMENT OF CHEMISTRY

June 1, 1964

Professor R.L. Shapiro
De;rartrnent of Chernist ry
fllinois fnstitute of Teclrnolcgy
Technology Center
Chicagor 11linois, 60616

Large neclium ef fects on tlie c1''emical
shift of DSS and other frstanclards"

Dear Barry:

During tlie course of solrie r't.rl1. r. str.rciies on agueous
solrrtions of 1r3-napl.tira.lenectjoL rve observed tl:at the ab-
sorption of varicus internal f t.stanclards't lvas shif ted upf ield
and tl-rat thj.s shif t. dependecl on tlie concentration of the
naphthalene- Since the rnetiryl absorption of socliun trirrietLlzl.-
sily'lpro:iane sr:lfonate (DSS), -i.n Darticttlar, -is general"Iy
believed to 1-''e indepen<.'rent of tiie irresence of solrrte in diltrte
solution i,ve are submj,tting scnie prelininary resul-ts as a word
o rt rvarn-i ng.

llhe rvat er ab.scrpt ion l,,'as at 5 = 4 .7 4 p. p. m. at ?,7o ,
rvhen external T].iS = 0, ani shif tecl only slightly (to +.72)
ivl'ien internal DSS = 0. fn tlie preseri,ce of 1r3-naphthalenediol
(supersaturated, approxirnately 1 l'1) the water peak had the
same chenical shift (to ri'ithi.n 1-2 cps, relative to external
TTT$ ffisorption r,ras ncn slriftecl upfiel-cl-by ca.
35 cpst The acetonjtrile anrl dioxane peaits l'fere upfield=-by
33. f O cps r ivlrile tlre netl:ylerre absorption of etliylene g1-yco1
was slrj,fted rrpfiefd by only 2 cps. Consecutj"ve approxi.mate
1:1 di luticns with rvater sholvecl tlrat titese shift.s decreased
linearly lvi.th clecreasing naphthalenedicl concentration. fn
the presence of naphtirirlenediol- 'rronoanion the DSS, dioxane
and etliylene g1ycol absorption pealis lvet:e also sirifted up-
fie1cl (äcetonitli.te was nCt te.sted). Ttre pertinent chemical
strifts of a solution 0.74N', in tlie K salt of nai:hthalene<licl,
0.067 I{ in DSS, C.25't\'l in-dj.oxane, and 0.29 ü i! ethylene
g1yco1-were neasured.- Thjs solttticn tva*s then diluted for
subseguent measurernents. After the final dilution (0.09 ttl

in K dalt) ttre concentrations of DSSr dioxane ancl ethylenä
g1yco1 were increased to about their original n:olarity. No
change in tireir clienical shj.fts was observed. Tlte dependence
of the chenicaL shifts of these conpouncls cn the anion con-
centration is depi.cted below. The ordinate is the shift of
DSS, etc. fro,n the tqater peak in tl-rg presence of tl-,e anion
(6") minus the sirift, of the corresponcling co:npoufld fronr the
wafer peak in the absence of naphthalenediol (f.). The effect
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Anion M

of the anion is aPpreciably less
neutral naphthalenediol on the DS
same on the dioxane absorption;
the ethylene glycol absorption.(or 6o) vs. the concentration of
species) are not the same it cann
tion of the rarater that is af fecte
vative. Thus, in this instance t
appears to be a inuch iliore reliabl
materials.

than tlre effect of the
S absorption; about the
and somewhat greater on
Since the sto[es of fö"- 5*l
the anion (or the neutral
ot be primarily the absorp-
d by tire naphthalene deri-
he solvent water absorption
e standard than other added

.55 .74

Please adcl 'uy name to your mailing list.
Best regards,

apt n

El1i Smakula liand
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THE UNIvERSITY oF MINcTTgsTEn,

DrptRrugrur oF CHEMISTRY,

MANCHESTER. 13.

Sttr Junee L9U+.TELEPHoxEI AROwlcK 3339

Professor B.L. Shapirot
Departnent of Chendstqyt
Illinoie Institute of Tecbnolory,
Technology Centree
Chicagol
U.S.A.

Dear Professor Shapiro,

Orr contribuüioa to I.I,T.N.M.B. gives sone
preliminary re$Llts on internal rotation and proton -exchange phenornena.
lJe used. a Mercu:ry prograrnne first d.evised by Joe Leer vhlch has nou been
nodtfied for the Atlas computer.

Interna-l Rotatlon: Di,nethy1 nLtrosamine has been studled. by Iooney et a12
who reported a coalesceürqe of the netlryl d.oublet at -180oC and an actlvation ^enerry of 23 k,ca]..mo1e-1. lJe obserie two clear\r resolved lines up to 190oc
and ö-oalescence began above this tenperatrrre near the upper llmit of or:r probe.
The approrimate activatlon energT calcul-ated fbon the.ratio of na:dmm to
'ni"innrn lntensities La the V-noäe is 24!5 k.ca.l-,mo1u-1 , but a value of 1O!3 k.caI.
is obtained fron the tenperature d.ependence of the separation of the lines. hle

hope to resolve this difference by erbendlng the range of or:r A60 probe to give
a more reliable result.

hoton QcchanEe: The CH3 doublet arising from couplilg to the NH proton
in N-nettrylfornamide has a coälescence temperatrre of 130oC so we have been
able to study the rate proeess over a uuch wider range of tenperature.
Actlvatlon energies r"rere calculated by for:r different nethocls t*ith the regults:

Before Coalescence
IN

Ratio of ma)c."'in V-mode
min.il

Ea k.ca'l .r,o1e-1
9.5

Pealc Separation

Ea k.ca1.*o1"-1
u'l+

After Coalescence

Ha1f Band Width

Ea.k.cal.*oLe-1
12.6

Peak Height.

Ea k.ca1.mole-
16.5

1
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2.

Since it is dlffleult to decide whether these differences
are real we have J-nvestigated Ea ln a range of solvents. For a givear
nethod of aalculation, cönEistent values öf pa were obtained in a range
of solvents at various concentrations. Howeverl conparing the different
nethods of calculation for a given solubion, agaJ.n shoued a spead. ln
aetlvaülon €h,6?gyr

Yours sl.ncerelyt

G, Allen.

A-e!-(u
D. J. BLears.

1 a J. Iee Private cormuri-catlon.

Iooney, Phlllips and. ReLlley. J. Aner. Chen. Soc. 72 , 5ZZ (tgSZ).

-2-
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Hubert Schmidbaur' Walter Siebert
INSTITUT FUR ANORGANISCHE CHEMIE

DER UNIVERSITAT MARBURG
DIREKTORI PROF. DR. MAX SCHMIDT

sss MARB,RG, B. Juni l-964
GutenbergstraBo 18

Fernrul 731, Nsbenstelle 9614

bal Durchwahl 793614

Prof . Dr. B. Ir. Shapiro
Illinois Institute of Technology
Department of Chemistry, Technology Center
Chikago 606i-6, USA

1i Constant s Tf t n en sulfide
seleni-d e and tellurld.e
Dear Dr. Shapiro

In this contribution to IIT NMR Newsletters we wish report some

resul-ts of our I'ilVIR studies on hydrogen sulfide, selenide and telluri-
de HrX ( where X= S, Se, Te ).
In order to d.etermine the proton-proton coupling constants Jgem(EXH)

we undertook the preparation of the partlally deuterated speöies
HXD fron the reaction of the appropriate aluminium cha.l-cogenide AIZXS

with mixtures of hydrogen and deuteriun oxide in vari-ous relative
concentrations, ranging from H2O/D.O = 5O/5O ap to t/gg ( in which,
of course, HOD is present as well ):

A1 X HOil/HOb/DO D. irzx/HXD/D2x
a 3

fhe gaseous mixtures obtained fron these reactions were bubbled into
pure ca,rbon d.isulfide at low temperatures ano. the saturated solutions
subjected to Pl;iR investigations in a Varian A 60 at room Temperature
( sealed tubes . )

The products isolated frorn Al2Sl and lirO / DzO = 75 / 25 proved to
consist of nearl-y aequimolar amounts of HrS and IISD by the appearence
of a slngulett at -47 c/s (internal referänce tivis) and a l-:1:1
triplett at -41 c/s. The low-field, triplett signal obviously was 1n

coincidence with the singulett. (DZS, of courser di-d not show up at
al-l i-n $,[R.) On rs:duction of the percentage in HrO d.own to 511 vlv
the I{rS could be el-irninated and a cfear 1:1:1 triplett was observed
for IISD l
HSH / HSD,

J (HS]J)
00m \ = 2.o c/s (T 0.1 e/s) . The i-sotopic shift

o the coincid.ence of the low fii:ld in sterad of thelead lnp; t
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centraL triplett signal and the singulett signal, is of rather unusual
uragnltude and is lncidentally equal to J(HSD) at 60 Mc (2.O c/s).
Hydrolysis of AlrSe, with HrO / DZO mixtures required a H / D ratlo
of 5 / 95 in order to obtain reasonabl-e amounts of HSeD along with
HtSe and an excess of DrSe. The spectrum of this mixture showed
the same general features wlth a Hrse singulett at + 63.T c/s and
a l-:1:l- triplett for HSeD at + 65.8. again the l-ow fiel-d. trlplett
slgnal overlapped. with the slngulett and a Jr"r(Hsel) and an
isotopic shift HSeH / Hsel of 2.r T 0.1 c/s äould be determined"

In the hydrolysls of AIrTe, a tremend.ous isotopic effect was ob-
served for this reaetion. Bven when tleated_ with HZO / DZ}
mixtures of the ratio \.5/98.5 alnost only HrTe and DrTe were formed
in company wj-th very small amounts of I{TeD, showing up as a triplett
of an lntensity being nearly in the signal to noise limit of the
experiment. Surprisinglyr coupling constant t*ur(Hrel) and isotopic
shlft were agaln of the same ord.er and directfon, namley 2.L e/s.
drrr" = + 323.5 and J"r"O = + 325.6 c/s at 60 Mc.

(Negative J-values are supplied for the low field side of TMS)

The eonstants J(HXD) now may easily be converted. by multipllcatlon
with the factor 6.5144.to obtaln the desired J(HXH) values.

At present no satel-lite signals, arislng from spln-spin coupling
of the protons wlth the isotope" 77Su and. '25re could- be d.etected..
Thls may be due to the smal-l intensity of these satellites or to
the relatively small recording range of the A 60 (-2000 to + 1oo0).
We thereforeare trylng now to extend this range by the well known aux-
iliary apparatus.

Finally we want to ti;ank You for the reliable delivery of the
Newsletters, which were always quite interesting and helpful for
both of our NMR laboratories here in Marburg.

Yours sincerely

(WaI-ter Siebert) (Hubert Schmld-baur)

Ur# l{ lr/r"*
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY . DÄVIS ' IRVINE ' LOS ANCELES ' RTVENSIDE ' SAN DIECO ' SAN tr.NÄNCISCO

Professor B. L. Shapiro
Department of ChemistrY
Illinois Institute of TechnologY
Technology Center
Chicago, Illinois 60616

Best wishes
address.

SANTA BARBARÄ . SAI{'rÄCRI'Z

DEPARTMEI{T OF CHEMISTNY
LOS ANGELES, CALIFORNIA gOO24

-Tune 11r L964

Dear Barry:
lH 

"rrd 
31, **rr"ric Resonance spectra for gBlg.)"

lte are J.'.rt'g our investigatlons of vinyl tin and phosphorus de-
rivatives from the stock of compounds presently available to us (of which
a sanple of trlvinylphosphine was shared with I.l. A. Anderson and R. Freeman

at. Vaiian Associates who used it to illustrate the, technique of double-
quantum transitions, double resonance trticklingtt).r

Iile can present some preliminary results on the derivative dimethyl-
(viny1)pho"phinu, see Fig. I and Table 1" The parameters nay be compared- 

1

with- those reported previously for trimethylphosphinez and trivinylphosphine.'
The second order vfnyl pattern was analyzed with the aid of the self-iterating
progrsm of Swalen "nä 

n"i11y;3 the calculated spectrum thus obtained is com-

pared to the observed spectrum, on Fig. 2.

I{ith the above mentioned parameters we intend to calculat" " 
3lP spectrum

to coEpare with the observed (upper trace, Fig" 1). WErdo not_at.this time 
r.

wish tä submit that spectrum in l.[,anatt and Juvinallts rrP-resolution conlest-
(we plead insuffieient notlce).

I.Ie have built the necess ary apparatus and are in the process of co)rverting
a Varian HR-60 into a double quantum resonance capability with the help of
llr. Rlchard Gillesple of Lhis Department and after several visits to the labo-
ratbries of Stan }lanatt and Dan Elleman at J.P.L. With this we will check the
above (and future) assignments and hope to contribute to the knowledge of
relative signs of phosphorus-proton and proton-proton coupllng constants.

for the continued success of this newsletter at your new

Sincerely yours,

Dlichael L" Maddox

I,ILtr{/HDK: srod
Refs., Table and two figs. attached

Herbert D. Kaesz
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TABLE I c

:k

H -r,-c

**
J

P-H -rt- J

J
IL -H -t'-bc

Jtt -tt 
-r-J

H -Hb-ac a

)={'
a

**
P-t1r-tt-

**
P-H -rr-c

69-zt

13
CH

**
J J

a
(2) 3

(eH3)3P 0.89 2.7 126.7!0.2

**k(cH3)2Pcn=cH2 0.953 6.18 5.46 5.34 2.88 14.68 25.43 11.93 L27.9!0"2

t.L)P(cH=cI!)r\ 6.L6 s.64 5.51 L3.62 30"2L TL.74

** * **

(crr3)2 PCII=CE, TL.76

r(cn=cEr)r(1) LL.76

18.28 L.99

18. 37 2.02

Footnotes to Table I

(*)
standard.

(#)
(***)

Ghenlcal shlft, p.p.rtr., downfleld from hexanethyldislloxane, internal

Spin coupllng paraneters, c.p.s.
This work.

References

(1)
(2)

W: A. Anderson, R. Ereeman and C. A. Reilly, J. Chem. Phts... ä2r 1518 (1963).
Chemical shift and "P-cH" coupllng consta;l: J. B. H""df{"1äo-rr, u. L. }taddox,
J. J. Sims and H. D. Kaesä, Terrahedronr 2Jr 44g (L964);'-a"., coupling con-
stant, this work.
J. D. Swalen and C. A. Reilly, .'J. Chem. Phvs.. H,,2t (1962).
I.I.T.N.}i.R. No. !!, p. 2 (L964). "-

(:)
(+)
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TELEPHONE: SELLY OAK ISOI

THE UNIVERSITY OF BIRMINGHAM

ortho
2L.6r*2o

Chemistry Departmerrt I

BIRMINGHAM. I5.

Associate Professor 3.L.Shapirol
Department of' Cbemtstry t
Illlnois Instltute of Technologyt
Technolory Centerot
Chicago 16r Il1inois,
U. S .4. 26th May 1964,

Dear Professor ShaPiroe
Vv'ith apologles for tbe d'e1ay in sending this

subscription to IITNMRN f should.like to make some observations on

fluorinä-fluorine coupling constants in aromatla molecules. Dr.Homer

and. I bave looked at a geries of amino- and nltro. derlvatives and find.
the folfowing:

.r"r(c/sec). mete

B.2r-61-3Pentafluoroanillne

3 r 4 t 5 t5-tetraf luoro-1 I 2-
phenylene cliamlne

2 t4t5, 6-tetrafluoro-I I 3-
phenylene diamine

2 t3 t 4r 5-tetrafluoro-6-nitro-
ani I ine

2 13 1 5, 5-te trafluoro-4-nl tro-
anil i.ne

4, 5, 6-tTjj luoro-2-ni tro-l I 3-
phenylene diamine

2, 4., 5-trrLf luoro-6-nitro-1 I 3-
phenylene diamine

2L.!,112l-.6 * 6.6

2L.2 0

para

T4

6.2

6.6

L9.9 t2r.Lr22. 6.417.7 8.8

!2t.5 B.Brg.5 +5.3

22.3

20. B 8,23.?

Whilst the ortho constants are in the usual small ranger those of
rneta and para va.Iy quite widely. It is interesting toot that although
the para couplings are of opposite sign to the ortho, as previouoly
r"po"ted., tbe one meta coupling of d.eterminable relative sign is of
the sarne sign as the ortho.

üilTy"rladejo has been investigating perfluorotoluene and the perfluoro-
xylenes ancl some derivatives thereof, anti ring coupling constants fa11
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-z-

ln the range s

orthos 1?.6 to I9.9t meta: 6.0 to 14.6,
with mcta,and para both of oppoeite sign to the
![eta and para couplings are of lerger tude
inoltlentally; the pare coupling in

para,f 6.8 to LJ.2 c/sea1
ortbo where determinable.
in this series and.,

is no less than
eE3

/.q,'(L*-

IJ.Oc/ se
Mos

Fs,

.l r{

o., easlly the largest we have enoountered so far.
t of 'thig ctata was obtalned from spectra at 30.IO'l Mc/sec. Now

that we have a Tarlan HR 100 spectrometer we are lobklng further at some
of theee coFpounde pertioularly wlth respeot to relatlire slgn dletermlnation.

Yours sincerely,

L.F. Thomas.
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SubJcctr 2-ohlorooyclohcxanonoxlnc

Dcar Profassot3 Shaplro,
glnoc 4r ncturn fron LlvcrAool, v*rcnc I workcd

for a few nonttrs at t[c Unlvcrglty undcr the dlrectlon of Dr. R.J.
Abraham, I havc becn wordcrlng wtrstlrcr I mlgbt bcoome a rcolplcnt of
your lntcnortlng a"rril usoful IIT lfitlR Nawslettcr. As a mattcr of faot I
am worklng now wlth a ncw Varlan A50 and I an ncallzlng ttrc lnportancc of
rcoclvlng thc Nswslcttcr for a profltablc work ln ttrc NttlR flc1d. I know

tlrat partlolpetlon ls tltc prlnc rcqutsltc for ncoclvlng the IIT mm
Ncwslcttcr, so I scnd a ehort oontrlbutlon on w?ret wc havc bcgun to do
tn our laboratortcs, hoplng lt lE of lntcrcst to gomc neadcrg.

A collcague of nlnc ani f have had somc problcmt
ooncernlng the stnrotura of a fcw oxlmcs. !{c hcncby enclosc thc 60 lilo
cpcctrum of ttrc 2-chlorocyclohcxanonoxlnp (fn fO6 Cff,lT lolutlon). It
showr two elgnals T - 4.r7 atd I - 5.29 havlng onc lntcnelty ratlo of
about t z 1 and corncepondtng on tlrc wholc to a slnglc proton. ThG rcglon
wtrcrc thcy appcar' ln thc spcctnrn,lEads us to attnlbute thcn to CHCL.
Aooordlng to Phllltps and Luatlg (1) wc arslgn tihc slgnal at? -\.y to
tträ syn lcomcr and tlrc slgnal at ? - 5.29 to thc antl leoncr. In addltlon
wc havc notlccd that thc eynrlantl ratlo changcs wlttr tlmc, ncachlng tttc
atca{y valuc of t : J aftcr.approxtmately t hour, bclng all ln favor of
thc antl lsomcr rs thc eolutlon 1s prcparcd. Ttrc half band-wldth (5r7
orprle ) of tlrcse two slgnalr arc typlaal of an cquatorlaL proton.

On the ground of thcsc obssntatlons wc thlnk
tlrat thc oompounil tn qucstton ts a nrtxture of e3m- and antl- lsomr wlth
appnoxlrnatlvc ratlo I . 7, both tn thc ohalr conformatlon wlttt ohloro aton
ln axtrl posltlon. Such a concluslon sccnrB to us substantlatcd by tltc
doublct T - 6.89, wtrosc spaolng (f5 cps) 1s fidcpendcnt of {ilrc strungttr
of thc appllcd magnctlo flcld and of thc naturc of thc soLvcnt. thc lntcn
slty of thls doublct te to bc rcferr.cd to O.75 protonc. Molcculer nodcls
ahow that ln thc ohaln conformatlons of thc antl-Z-chlorocyclohcxanonoxlmc
11p C6 cquatorlal proton har a H ... O dlgtanac nnroh snallcr than thc

./.
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corrcspondlng dtstancc of the (axlal) gcrlnal proton. tte thcrefore
thlnk tfiat thc C6 equetorlal proton of thc antl-lsonen, dcshlctded by
thc anlsotroplo magnctlc cffect of the oxlme nclglrbour group and
eouplcd wlth thc axlal gcmlnal proton, approxlmates the A part of an
AB typc systen, havlng a ooupllng eonstant Jlett5 c.p.s. glvlng rlsc
to ttrc doublct at ? - 6.89.

Work ls ln progrcsa conecmlng ottrer 2-substl
tutcd oyclohexanonoxtmss.

Yours falttrfully

^J/,

T.
/L L' Luclano Cavalll

b** ü**Ü,ü

(t) t{.D. PttllllpE, Ann. N.Y. Acad. Sci.
E. Lustlgr J. Phys. Chcm. 65, 491, I

95870, 817, t
96t
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DEPARTMENT oF CHEMISTRY

cp d. {

Erraonv UNIVERSTTy
ATLANTA. GEoRGIA 30322

June 4, I 954

Jzt Js+
25 Jza

Dr. Bernard L. Sharriro
I I I inois lnst itute of Technology
Techno logy Cenfer ,

Chicago, ll linois 60616

Dear Barry:

I hope this letfer treats our deadline. One of these days we are 3rring tc
"Pay up" our subscr lpf ion in advance f or f ive years ancl a,arait your reac-
f ion.

\/e have just comp lef ed a sludy of se lenophene and sor,ne of its ha lo-der ir,-
atives which will be submitted for publication shortly,, Not surprisin3ly
these compounds behave very much I ike the corresponding thiophenes, and
rather unlike furan, parficularly as regörds the ccupl ing constants, as
the fol lowing tabulation for the parent heferocycles shows:

p J

o -437.57 -374.42 1.75 3.30 l.4Q 0.85

s -430.90 -419.55 4.gO 3.50 2.94 I.QA

Se -473.05 -433.5-7 5.4O -1.74 2.34 1.46

The chemical shif ts are at 60 A1clsec, anrJ exfrapolated to inf inite dilu-
tion in TMS, as scrlvent and internal reference.

The substituent effect at H4 in the monohalo derivatives (C2-Xl shows fhe
same anomolous behavior as in the corresponrling thioohenes. Atternpts at
anisotropy corrections appear not to renredy this situation.

We also have obtained some preliminary incjications of a correlation between
coupling constants and mohrile bond order in sorne of these series and hope
to report fhis in defai I I ater.

Si ere Yt

J. l'{ . Goldstein
J. ff,. Read
\,/. C. Thcrnas

JHG: I t
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Facult6 des Sciences de

43 Btl de 1'hippodrone
Vi 11 eu rbann e ( nrrö n e )

Franc e

L | 6tutle
couplages
c ertains

lyon,Ie 12 Juin 1964
LYON

Doctor B.l,.ShaPiro
Mellon fnstitute
4400 Fifth Avenue

Pi t t sburgh, P ennsylvania

Cher Docteur.SbaPiro

des dioxannes-1rJ nous a conduits ä examiner les
entre protons gen d.ans Les dioxalanes. Peut-6tre

d,e nos r6sultats vous interesseront-i1s.

I Ivi6thvl -4- e thvl -4-tlio xalan e

Ies protons en 2 ne sont
une rdso.nance unique.
Par contre les protons en

speetre du type AB donne

ö = 5,1 cps

pes d.iffdrenci6s et pr6sentent

II

5 sont tiiffdrenci6s et leur
directenent

lJu",ll = 7,75 cps

D6rivds nonosubstituds en 4

Les protons en 2 sont naintenant ctlff6renci6s ( eonte
d.ans 1es dioxannes-1 ti oü un substituant en 4 ou 5 fixe
le conposd dans Ia conformation chaise oü 1e substituant
est dquatorial ).

- Pour Ie chlorondthyl-4 les protons en 2 ont t= !rBcps
Pour 1'6thy1-4-dioxalane J= ScPs
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nais iI est ä renarquer que poux les 2 d6riv6s

J g,emz

tandis q.ue pour les

= 0 cps

dioxannes J 6 r0 cpsgem?

III- D6rivds nonösubstituds en 2

Nous avons 6tudi6 1e M6thy1-2-dioxalane. Le spectre des

protons en 4 et 5 clu type AzBz est tout ä fait analogue ä

celui observ6 par B.Mathiasson pour Ie cycle d.u dioxalane-1 ,1
d.ans Le 1-Brono-2-thiophene aldehyde ethylbne acetaL. Lrauteur
d'onne (t) Jgen4 = Jgen5 = 7'oocpst o'JOcps

Nous

absolue \ / ?,lScFg

1-'r-
\/"

avons trouvd sur notre prenier d.6rivd s& valeur

= 7rB5

et Stevens ont obtenu (Z)Enfin, Fras er, Leni eux

d.ans une confornation privil6gi6e
et pour les ddrivds donnant lieu ä

nations 6galement probables ( typ"

lre"'E I

Jg**5 = -8t1cPs O c[.t

- Rappelons q.ue nous avons trouv6 pour les d'ioxannes

Jgem4.cl-1 1'ocPs

J --- - = -1 2, 6cpsgen )

\\r -G,ottr'l

-12,6 I+'
ces valeurs 6tant sensiblernent analogues pour 1es d.6riv6s

( type Mdthyl-4-dioxanne-1 , I )

2

,

un 6change entre
d.ioxanne -1 ,3)

d eux confo r-

Recevezreher Monsieurrnes sentinents 1es meilleurs.

C.Barbier et J'DeInau

(rl B.Mathiasson Acta Chen.Scand,l7 No7 p.2137 (lgSl)
(f ) R.FraserrR.U.LemieuxrJ.D.Stevens J.A.C.S 92 7gO1 (tg0t )
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DspAHrrnNT or Cnrrursrnv

CARNEGIE INSTITUTE OF TECHNOLOGY

SCHENLEY PARK

PITTSBURGH 18, PENNSYLVANIA

June 5, 1964

,rf

Dr. B. L, Shapir"o
Departnent of Chenistry
IlUnois Insüiüute of Technology
Chicago, Illinois 6O6L6

Dear Barry:

. $ nolecular o,rbitral üheonr of eeeinal proton-prpton coupling

Some tine ago (Urui.ONMR No. 6O), Oavid. Santry and I wrote about a new molecu-
Iar orbiüal theory of spin coupliag and its application to direcüIy bonded atomg.
I now believe that the method leads to a sJ.nple interpretation of most obserred
trends jn the coupling between hydrogen atons separated by two bonds (geminal
coupltug).

The fundanental equation for proton-proton coupaing constants is

Tsr.pprroNEr 621-2600
Anpe Coon 412

(1)
q, - +"(,*FU"7rlsfr"l (..-

where P J.s the Bohr nagneton,

the nagnitude of a hydrogen 15
molecular orbltal V, and C*,

/,, tn" nagnetogrric ratlo of ühe pnoton, Sh(O)

atomic orbital at the nucleus, E., the energy of a
Crnr ühe coefficj,ents of the üwö tS orbitals in

4
6(t- .t$eZILi

c;e- cic QtLcTz,

antibonding

the IXAO expansion of * i. The sums over i and J are over occupied and

unoccupied molecular orbitals respectively, so that the double sum jS over aIL
singly excitcd configurations.

The electronic stnrcture of a CH. grcup may be described in terrns of four
moleeular orbitals, Vf, Vr, Yg, V+, trro of nhich are double occtrpied.

The energy level di-agrarn is as follows:

%
Yr

Vz

tt

I
a

s

:-:-l bonding
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YI CH bonding, s5rmetrical with respect to hydrogens, i.e. Clh = CIh,

tZ, CH bonding, antis;'urmeürical with respect to hydrogensl i.€. Czh= 4zh,

Yf CH antibondlng, sSmrnetri.cal r+ith respect to hydrogens, i.e. C1n = C3h,

Y U, CH antibonding, antisyunetrical with respect to hydrogens, t.e. C4h = 44h,

V., is belor * , 1n. energy as iü has some carbon 2s character whlLe * 2 onJry
involtag carbon 2p, o 

Y3 is below fu for the s€rne reason.

0f the four posslbLe config;rrational excitations, 2 + 3 and Ii /.e nake
posiüive contributions to the coupling constant, whi.Ie 1+3 and 2+hr:n,ke
ncgative contributiong. Nor,r if electrons are withdrarrn fron the hydrogen part
of V f, t1 becomeE less krydrogen-Ilke and Y 3 more hydnogen ltke (since the

two nrst renain orthogonal). It foLlows thaü the proriuct of coefficients (eqn (I))
for the 2 + 3 excitation becomes larger and thaü for the I-t 4 accitaülon snaller.
as thc cnersr denonlnator for 2är9 Ls considerably malJ.er, ühe net effect will
bc a posiü:LvA shifb of J**. A siniler argUnent shor,rs that electnon wiühdrarnaL

-

f,ron the lrydrogen part of 9a leaAs to a lggglig shifb of Jrr. Wc therefore
fonnulate the fol,lowlng nrlee.

a) WlthdrawaL of electnons fron the synunetric conbination of htralrogcn
orbltals (lnductlve wlthdrEwal i,hroughTe cr -bond system) should
lead to a Eg!![,g change ln the cotpllng constant.

b) lllühdrawal of electrons from the g4llgruggltlr (or pseudo-n) combinatlon
of hydrogcn orbiüale (hyperconJugaülve withdrawal into r-electrons
systäns as in tolucne) should lead to a lggd!üg,.change in the coupllng
consüant.

Most ercperi.nerrtal substituent effects on geminal coupllng constants arE
readlly interpreted ln t,er-ms of üheEe rules and a number of predictions nay
be nade. In parüicuJ.arl

1. Forrraldehyde should have a large positive shi1't relative üo ethylene.
Ru1es (a) and (U)- uotfr give positive changes.

2, Allene and ketene should be nore negative ttran ethylene, the principal
effect being a hyperconJugative withdrawal of elecürons fron the CH, 8rouP.

But
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3. In vinyl-X compounds, where X i.S electron withdrawing, moleorlar
orbital theory predicts that wiühdrawal occurs from the antistrmrnetrical CH,
orbltal, so ühat a negative shift is opectea (mle b).

h. In CH3X cmpounds where X is an inductive electron nithdrarring group
(f, CI, OH, eüc.) a positive charge of the coupling constant (relative to nethane)
is ercpected (nrle a).

5. In CH3X compounds where X is a h54perconjugative electrst withdrawing
group (C6H5, c4, c = N etc.) a negative charge (relative to nethane) is
ercpected (nrle b).

6. "For the nethyl gmup in CH3CH2X compounds (P-substitution) wtrere X is
inductive electron-withdraw:ing, a negaüive charge is ocpected (for Feasons
similar to 3) .

A.1I these trends seem to shon up in ercperinental data. The most exciüing
aspect of the theory is that a gäninal prcüon coupling constant appears to nake
an ercperimenbal distinction between inductive and tqperconJugative elecüron
withdrawal.

I hope to write this up for publicatj.on in nore detail shorü\t.

Iours si-ncere\r,

T.ta-
John A. Pople
Carnegj.e Profegsor of
Chenical Physics

JAP:kos
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EL PA.SO NrISFUER ÄL GlÄ.S PEIOEDU(oaTS C(OlYfPIl\r'la
tt PAStl, TTTAS

June I 5, 1964

ADDRESS REPLY TO:
POST OFFICE BOX 39A6

ODESSA. TEXAS

Professor Barry L. Shapiro
Department of Chernistry
Illinois Institute of Technology
Technology Center
Chicago, Illinois 60616

Dear Barry:

During the last several rnonths I have rnoved the A-60 three hundred
rniles to a newlaboratory and have also installed a new rnass spec-
trorneter. My contribution is on service on the A-60.

The original choke L 501 in the console power supply was running hot
and had a 4 YDC drop on it. I installed the newheavydutyL 501 using
the 0.7 ohrnR 551 dropping resistor that Varian supplied. My output
voltage frornthis setup wastoolow(5.9 VDC rneasured at TB 50I-5,6).
Bob Williarns sent rne a 0.3 ohrn resistor which I installed in place of
the 0.7 ohrnR 551. The output voltage was too high (7. 9 VDC). I hadto
get frorn Allied Radio a Dale 0.5 ohrn l%o 50 watt resistor that gave an
output of 6.5 VDC. After the A-60 was rnoved to Odessa we put in the
}:igh Z rnodification and found that it was now necessary to replace the
0.5 ohrn R 551 with the 0.3 ohrn resistor. My suggestion to anyone
changing out L 501 is to have both the 0.5 and 0.3 ohrn resistors handy.

In our new laboratory the A-60 shares the roornwith a Hitachi-Perkin-
Ekner rnass spectrorneter. This rnagnetic scanning instrurnent sweeps
frorn about 400 to 6000 Gauss. We have not observed any pickup on
the A-60.

Sincerely yours,

/%"rx n

Mack C. Harvey
Section Leader (Analytical)
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HARYARD IIIDICAL 3CI{OOL

THE DEPARTMENT OF PHARMACOLOGY
2l SHATTUGK 3T,r BOSTON, M433. Oall!

June 3, L964

Dr. Bernard L. Shapiro
Technology Center
Department of Chemistry
Illinois Institute of Technology
Chicago, Illinois 60616

Dear Barry:

The recent letter of Laszlo, Scheyler and Fort ( IIT NMR 68, 36,
L9641 concerning adamantane coupling constants requires a few clarify-
ing comments. The compounds are obviously of considerable interest
for testing and modifying the Karplus relation, and for this reason we
too have looked at their NMR spectra in some detail.

The problem which the cited letter brings out is: What number
does one take as the measured coupling constant? With coupling con-
stants 5 cps or larger ( in weII resolved spectra ) there is rarely any
question, but this is not so for smaller values.

First, the peak separation in the adamantane spectra varies
slightly, but for the present purpose significantly' with the homogeneitS',

of the field. The worse the resolution, the smaller the apparent 'rcoup-
ling constant.tr Takiqg l-bromoadamantane as an example, we get with
routine resolution measured values about 2.4 - 2.5 cps; our best value,
at 0.08 cps resolution is 2.7 + .1 eps.

This, of course, is still not the true coupling constant. The 1-
bromoadamantane lines do not split to the baseline even with the best
attainable resolution. It is easy to ascertain that in such a case the sep-
aration between the maxima of the overlapping lines is smaller than the
separationbetween the centers of the lines. It is the latter, not the for-
mer, which reflects the coupling constant. The correction can be esti-
mated from the degree of overlap and the line width, if one assumes a
line shape. We get slightly different corrections for l-bromoadamantane,
depending on assumed Ta ( taken from a measurement of T, and assuming
T. = T. , or juggling the measured widths, assuming slightly different
väluesbf J ), but they are all of the order of at least L|Vo, f.ar from trivial.
Hence our value of. 2.7 + 0.27 : 3.0. Still a rather rough guess, but closer
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to the truth than the uncorrected peak separation.

In trying to make correlations of the type suggested by the Karplus
relation, we have more and more been forced to ask: How much can we
trust the small values of Jts published in the literature? Most are accom-
panied by some respectable number specifying a range, hke + . L cps, but
this is, we fear, an index of their precision and not of their accuracy. We
find little indication that the question of accuracy has been adequately con-
sidered. It would be of great help if everyone reporting small coupling
constants would state explicitly whether these are derived from eompletely
resdlved or overlapping lines and whether they have been corrected for
overlap. Otherwise one has to go on wondering forever, whether the Kar-
plus equation fails to hold because of its intrinsic defects or because the
measured value has not been accurately determined.

Finally, we wholeheartedly join our Princeton colleagues in calling
for caution not only in correlating but also in measuring coupling con-
stants the urgent need for which their letter so admirably illustrates.
However, we do not share their pessimism concerning the possibility of
perfecting a workable approximation to a universal Karplus-type curve,
and we will write more about our thoughts on this matter later. Granted,
such a curve is bound to be an insult to the standards of precision and con-
ceptual clarity fancied by the chemical physicist. But then, so are vir-
tually all semi-theoretical relations on which so much of the so-called use-
ful information in organic and biological chemistry is based.

Sincerely yours,

l1
i i

t"1
,'l\ ( i

o

OJ:eg
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W
Eidg. Technische Hochschule

Laboratorium
f ür Physikaliscfre Chemie

Zürich

züRrcH, 15th June L964
Universitätstrasse
Tel. (051) 32 73 30

747 (l.962) .

967
967
964
I 72
).

Assoclate Pnofessor B.t.Shap1ro,
Department of Chemlstry,
IlLlnols Instltute of Technology,
Chleago, Illlnols 606f6

Dear Professor Shaplro,
Professor Prlmas has asked me to subscrlire on

h1s behalf' a short report on my recent work here, as a CIBA Posü-
doctoral Fellow, on the nmr of paramagnetlc complexes 1n soluplon.

Insplred by the very successful work of Phlllps et al. (r/ on
bls (w,N-Ctsubstltuted amlnotroponelmlnate)N1(II) complexes I am
looktng" for other paramagnetlc compiexes llke1y to glve slmllarly
narrow proton resonance l1nes and at the same ülme large contact
shlfts. In Ph1l1prs complexes the proton relaxatlon tlme was suffl-
clently long for J coupllngs of g |c/s to be reasonably well resolv-
ed as the electron relaxatlon was very rapldrpqcause a rapld lntra-
molecular electron conflguratlon equlllbrlum\a/

DlamagneLlc t- Paramagnetlc(2 unpalred, elecürons)
(elanar Compfe (fetrafred.ral Complex)

provlded an efflclent electron relaxatlon mechanlsm. Anothep coo-
sequenee of thls equlllbrlum 1s that the measurable paramagnetle
moment ls lntermedlate between that of the two forms ln equlllbrlum
and ls markedly temperature dependent. An ranomalousr lntermedlate
paramagnetlc moment therefore suggests ltself as a crlterlon to be
used (wlth cautlon) for selectlng other paramagnetlc complexes llke-
Iy to glve rlamow llrred pmr spectra 1n solutlon, for lnstance b1s
(NR-sa11cyla1dlmlne)N1(Il) chelates where the R group 1s lsopropyl
or sec-butyl from whlch I obtalned reasonable spectra 1n CDCIj solu-,*
tlon and whlch have now beenrgQudled ln greater detall by Holfi'et a19

Several Co(tI) chelates\'/ exhlblt anomalous lntermedlate para-
magnetlc moments (correspondlng to about two unpalred electrons)
whlch may be due to the I'o1low1ng equlllbrlum

spln-palred spln-f'ree
1 unpälred erectron 

- 
] unpalred electrons

both molecular conflguratlons being approxlmabely octahedral.If this
equillbrlum ls fast enough lt should act as an efflclent electron
relaxatlon mechanlsm and the pmr speetra of these complexes should
show narrow l1nes. A partleularly we1]-_Seflned example ls b1s (216-
pyrldlndlaldehydrazone) Co(ff) lodlde()J whleh we are now preparlng
after some dlfflculty 1n obüalning the baslc 11gand(2,6-pyrldlnalde-
hyde) and lso1atlng the complex.
(
(
(

(
(

t
1
I
p

I
2
7

4
5

Eaton, Josey, Phlllps and Benson, J. CQem. Phys.]!r.
PhlllpsrEatorr and Caldwell, J.Am. Chem.nsoc .B5rrfi (
Holm, Chakravorty and Dudek, 1b1d 8,72t(ldem tbtd 86,179(
Busch ln rcobaltt Acs lvtonograph No.l49(1966') ca.

)
)
)

)
)
)

StouferrHadley and Busch, J. Am. Chem. Soc .'42,,5772(f90f
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!,Ie wllt shortly be measurlng magnetlc moments of these paramag2.,
netlc complexes ln solutlon uslng the method of Frel and Bernsteln\u/
lncorporatlng both a cyllndrlcal and spherlcal external reference.
Thls method avolds the dlsadvantages of very aggravatlng l1ne broaden-
1ng and dlfferences ln the saturatlon levels of thg-[wo (or raore)
pmr slgnals, experlenced uslng the method o1' 5v411s\ I /, although wlth
hlghly paramagnettc solutlons conslderable I1ne broadenlng stlll
occurs and base llne stablllty ls awkward to achleve as the rotatlng
sample constantly varles the probe baLance. The separatlon between
watär slgnals from the cyllnder and sphere 1s large (T-ZOOe/s) and
can be measured to wlthln 0.5 e/s bV slde band super-poslblon (vlew-
ed on the recorder traee, exact super-posltlon correspondlng to the
slgnal wlth maxlmum helght). The followlng rough graph of an 1n1t1al
probe callbratlon lndlcaües bhat the method 1s appllcable wlth toler-
able accuracy over a wlde range of suseept1bllltles and thalothe form
factor (goyf g"pfr) ls almost exactly 2"/7 after Dlcklnson\o/.

Ya = 2o-g/-[.DrO
Yo bO t{c/s (Vo'nian Dp6o),5

,o

5

P,. ,o-9
tn

(Nrr*)rnSo*.u Nic[a

K Fc(cN)r

ItlnCL,

glope = (g"yr.- 3spt.)/o

= # yoloöL

Xg r ro5

Itn$04 O

c

5o /oo

$ >*J Yl."^ür_

( 6 ) Frel and Bernsteln, J, Chem. Phys . ,Z-,I891 (t962) .

ft) Evans,J.c.S .,2oo7 (1959).
(8) Dlcklnson, Phys.Rev.,9l, 7rT (1951)

Yours slncerely

J.Davld Thwalbes.
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UNIVERSITY OF ITäSHINGTON
Dnpßtx[sNr or CnnnsrrY

SBATTL4 WASHINGTON 98IO'

June L6, L96\

Dr, B. L. Shaplro
Department of Chemlstry
Illlnols Instltute of Technology
Technglogy Center
Chlcago,-Illlno1s 6O6L6

Dear Barry:

RecentLy I have been worklng on the NIvIR of two blcyclo
systems, 1,2-b1s(cyclopropyl)ethane and S!g-cy-c-1obuty1, whlch have
bäen pröpareO by'Prof .-Hy? J. Dauben, Jr. and lvlartlna L. Rathmayer
of these laboratorles.

In 1,2-b1s(cyclopronV!)etnane, the methylene hydrogens
Hn and Hn are G'iä'tered at 9.66 and 10.O5r.. Allhgggh these chemlcal
sfilfts afe about the same ln cyclopropanei (9.78r)t, they are pne-
sumably belng effected by spaclal lnteractlons or I pneferred
orlentätlon üetween H.q oi. ttb on one rlng wlth the Hp methylenes. The
syrnmetry of the spectnrm observed for these protons lndlcates that
piotons-Hg and Hospln-couple to form baslc AZ?Z or.posslbly two AB

systems, öne sp1ä system belng centered at eaöh-of the two chemlcal
sLlfts.- Tfre rnätntnä nyOrogens H.. appear at 9.4r. lJhlle these
hydrogens would be expected to s[1n-coupLe wlth the adJaqel-t s1x
piotoäs, the lack of sufflclent deta1l 1n thls portlon of the
ipectnlir lndlcates a poss1b11lty of elther some vlrtual or long--range
cöupllng. The methyläne hydrogäns H.'., are located at 8.77r-and forrn
a tlree]llne patüern wlth ä peäf lntänslty ratlo of approxlmateJ.y
1:1:l-.

The chemlcal shlfts (B.rt and 8.11r) for the methylenes_Ho
and lio ln bls-cyclobutyl are up-fletd from the usyal posltlon fo!
these"protffi ln cyclobutyl. systems (7.e to 8.1")'. Tltlg was
part1a11y expected slnce the lnductlve effect of the second rlng
would be slm1Iar to a stralght-chaln hydrocarbon unless there are
lnteractlons between rlng systems. The methlne hydrogens Ha are at
T.9Or whlch ls conslderagly above tlrelr normal posltlon of -5.5 to
7.Or! As 1n the 1,2-b1s("y"lopropy1)-ethane system, the methlne
hydrogens of b1s-cyclobutyl are broadened but lt_ls posslble to 

_

Oeduce an undffiln1ng foundatlon of . slx llnes. Tkte chemlcal shlf t
for H., approxlmates the methJ,ne hydrogens 1n eühy1 blcyclo(1.1.0)
butanB-l-öarboxylate (B.Olr)z but what factor ls governlng the
shleldlng of these protons ls dlfflcult üo e:qr1aln.
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mak'o lt posslble
pJ.anned..

1.

wonk on these systems uslng lpin decoupling willto unraveL some öf these quäsüion" 
"rrä--ärri" is

Slp"enely Xours,(J**/W,*
Bernand J./Nist'

#/;!m'eIr.
K. B. wibeng and' B. J. Nist, J.A.c.s. !]r 1226 (1961)
K. B. lrlibong and R. p. CLula, J.A.C.S., glrSZ6L (lglg)2.
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TFIE E'c)W CFIEMICAL C()MPANY
MIDLAND. MICHIOAN

June 18, L964

Associate Professor Bernard L. Shapiro
Department of Chemistry
Illinois Institute of Teehnology
Technology Center
Chicago, Illinois 60616

Dear Barry:

An item of possible interest to IIT NMR Newsletter readers
is a card file functional group index of proton NMR spectra
which we have started.
The index is by functional group, a.La Bhecca, Johnson, and
Shoolery, in the Varian High Resolution NMR Spectra Catalogs.
There is a card (or cards) for each functional group notation.
It gives spectrum number, solvent, and chemical shift. An
example of an aromatic methyl is:

1-Vhn

R s SHIFT R s SHIFT s SHIFT

Fom C-l9291 No.2

In our notation, R is compound number and S is solvent code.
Our shifts are tabulated as shielding in ppm relative to TMS.

ioc!z

R

3o?., t6
t-4eo - 'Z,l O

'ergl

tg l/"
lt/tg

er63

-a

2/
^lO

e7
6t9
.rls
lbt/
t-Jl8 -e,18
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Some additions and changes to the Varian system are:

1. Greek letter phi ( prd ) for phosphorous.

2. ltrhen a miscellaneous atom is shown, its chemical
synbol follows in bracketg. €.9.:

(CU=l ngi is L-Zaaa L Si.l

We intend to enter all protons in the molecule, even when
shifts cannot be assigned. In those all-too-frequent eases
where spectrum complexity and/or time do not permit careful
shift determination, approximate shift values are given
e.g. , -2.3 pp*.

The fact that there is no ordering by chemical shift is
not a serious problem, since one can scan the cards quickly.

When the number of entries for a given code becomes too great,
we shall replace them with a single card which shorrss
distribution by shift and solvent type. This could be done
for,.sayrevery 1OO-2OO entries. The original cards then
will be stored elsewhere.

We have found the functional group index in the Varian
Catalogs invaluable for structure assignment work, especially
for the less conrmon f eatures, and this "living'? index will
permit convenient and continuous addition to it.

Yours truly,

iI4^{OP""ry
Alan llt. Douglas Jerry P. Heeschen
Chemical Physics Research Laboratory
1603 Building

AWD: JPH: scb



"Tb.e Retative Signs of the Nuclear Spin-coupling Constants
in Tiglaldehyde as Detemined by Selective Decoupling and
Tramitory Selective Irradiation (Nueleu Magnetic Double
Resomnce) Techniques"

S. Forsdn and R. A. Hoffnan
Acta cheu. Scand. 18, d+9 096+)

"I4agnetic Resomnce Spectronetry"
H. Foster
ArEl. Chem. 36, 266R (196\)

"Cocrcinogen A 1 - der erste reine, hochaktive Wirkstoff
aus crotonol"

E. Hec.her, H. Bresch md Ch. v. Szczepffiki
Arsev. Chem. 76, 22, (r9O+)

"Methlgemanyl-mine"
I. Ruidisch md M. Scbnidt
Ansev. chen. 76, 229 096)+)

"Die Poltre Addition von Halogenvasserstoffeo an olefine t

M. J, S. Devd md R. C. FaheY
Angev. chem, 76, 32a Q-96\)

"Organozimverbindugen, V. uber Diäthytzim"
W. P. Newam md J. Pedain
Am. chen. 672, 3\ 096\)

"DehydrobeMo} und Acycfische Diene"
G. l{ittig und H, Dürr
Am. chem. 672, 55 096+)

"The Structue of Some Brono Substituted. Simple Ketones"
C. Rappe
Arkiv Kemi 2I, 503 (196\)

"Proton Magnetic Resomnce of Pyrimidines. II. Chenical
Shifts, Substituent Effects and Tautomeric Sj:ructue"

S. Gronovitz, B. Norman, 3. Gestblom, B. Mathiasson and
R. A. Hoffman

Arkiv. Kemi 22, 65 G96\)

" organo-AJwini.rm Conpouds. W. Exchange Reactions betveen
TriaLkylalmiriws and Triphenylalmiaiw"

T. Mo].e and J. R. Swtees
Australian J. Chem. 17, 310 (1964)

"synthetical App]-icatiore of Activated Meiial catalysts. K{.
The Action of Degassed. Raney Nickel on Some N-ALkyl-o-
AJlylanilines"

G. D. F. Jackson md W. H. F. Sasse
Australian J. Chem. 4, 337 096\)

"Proton Magnetic Resonmce in Pdmagnetic ed Artifexro-
nagnetic coCL2.6HzO"

E. Samtzky and M. Bloon
cm. J. Phys. \2, 557 096\)

"Slathetical Applications of Activated Metal Catalysts.
$II. The Desul-phwization of 2,r-Dipbenyl-tr4-Dithiia"

G. M. Badger, P. cheuychit and W. H. F. Sasse
Australian J. chem. \, 3n G96\)

"Trimethyls if oxyalwinw- chlori dbydri d, eine kristalline r
destillierbüe Al-winiwvasserstoffverbindung nit Vierring-
strr:ktw"

H, Scbnidbau md F. Scbindler
ctren. Ber. 97, 952 (196\)

"Zw Kemt[is von fuf,lrtionellen Si-HeterocycLenr VI. 1-0xa-
2. 6-disila-cyclohexane"
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