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oKfAnonl 3tAtE uxlvlntlrv . lllffuArlr
74071

lilarch 2I , f966

Dr. B. L. Shaplro
Ill1no1s Instltute of Technology
Department of Chemlstly
Chlcago, I111nols 6O6t6

Dear Dr. Shaplro:

As our contrlbutlon to NII{R Newsletter we present the
fo11owlng results. The phospholus ester (acy1 phosphonate )
I glves an unusual spectrum at 60 Mc 1n that the methyl-
resonances are sp1lt lnto a quartet. Apparently the rlgld
geometry of the system 1s such to force the one methyl group

+o

Deportmcnt of Chcmlrtry
tRonlirr 2-6211, Ert. 72lt-7214

!, oo,

over the benzene r1ng, thereby maklng lt nonequlvalent to
the other CHe. The öhemlcal sfrfft for 1) CHs(a\ = Z4Z cps
and 1) CHe(b) = 22O cps from TliS ln carbon teträchlorlde.
The coupllng constants are JCn"(.) or (O) = 10.5 cps. In
the coruespondlng ethyl derlvatlve the CHz and CHs $roups
are both sbfft. We aie examlnlng other systems to see 1f
hlndered rotatlon 1s the cause of thls long range nonequl-
valence of a1ky1 groups 

slncerely yours,

K n $^L*
K. D. Ber11n
Assoclate Frofessor

KDB: bbm
Short T1tle: Magnetlc Nonequlvalence of; A1ky1 Groups

1n Hlndered Acyl Phosphonates by Vlrtye
of Hlndered Rotatlon
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PH,\RM,\CEUTrC,\L CHEHISTRY
PROFESSOR V. E.VHALLEY

D.3c.,Ph.D., F.R.I.C.

THE SCHOOL OF PHARMACY
UNIVERSITY OF LONDON

ht"o

w
ae/ss, sR.uNs\)ncK seu.r*RE

LONDON.V.C.T.
TELEnHoNE renvrNus zesr/a

18th Uarch 1966
tflnv/crs

Dear Dr. Shapi.ro,

- - _flank you fo_r your renrirrler that olr flsubsoniptiono is duo. Itb
shoul-d like to te13- you about an irrteresting case oi conformatima.ldefinition wc recently encountened,, ln oonnJctiqr rrith 

"*u 1-n ä
2-pherqrlcountaronesr

lVe recently prepa"ned cmpor.md. (I; R = fe). The rromorr spectnunof (r;. R l Me) inäruaes signais at i'3.68-"rra' j.li-'(aäli"i"l'J-i-7r,
one pair of slg anornatic i:rotons in ring *), 6.o5r- 6.1o1 6.13'and.

Ilp l{.

6}h&

0-It1r

$hre ll o.

(r)

6.tB (si-ni,:141'*, t * f-Me, 12 panotons), ard. Z.Uj (singtet, = C,Me,5pnotornj ' '[he s:L;,;:a.i.;:r ass,ociated w:ith ilre arnoruatic-pro{ons ör iiirg n
fa"}l lnto trro rlistincjt i:ff)lrpss (i) pnotonHs_rtlich resonates at r j.O6
(ct"oub-l"et, *",rv r/si si:ovnng.ä"t_le spfitting; -(ii) tl.rc H;""d Ui'potons
rvt'ich Bnp€i::r," ;r.1. '; 2"f iis :L strsngly eouplect mrltipLet. lhe signals
assoej.atecl:,',':Lth tire lI* ancl H5 trrotons in (I; R = $Io) appear evenf\rrtler d.omrfi"elcl anrL gjve the speebnrm shcrf,n.

/ü$t.....
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Jutc Aclis da+ Lcls H.

C 3,ola

f,(. e c/s

this allows ctefinltion of the conforrnatiqr of 2:(J r4-dinethory$reryl)-
J-fonqyl-lir6-dimcttroryoounan€no as (I; R = CHO) r4ther than the
afternätivö tn wtrictr 

-rttte f is robateä ttrrcugb tSOo aUout the 1r ,4r-Jxis.

We hotrn to report interesting resrrlts upon some nerr topics shortJ;r.

lhis nork was caniecl out i.r, con3,rrtction with Drs. I).'rY. liiathieson
and, C.A. Anirrtdhan.

We look forr'rard to remaining on the mailing List for your
va}.rable Newsletter.

Best r:Lshes,

Tours sincerely,

(&-t*
,-'nlJ.

1T. B. Whallev

-

Pnofessor Be1narri[ T,. Shapiro,
IUinois Instittrte of Technolory,
Oricago,
ILlirpis 6O616,
U. S. A.
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GAINESVILLE, 32609

i oEPAFTTMENT OF Ct.tEMteTRY

lbrc.h ll. le66

Dt. 8. L. Shrpiro
lbpartnent of Chmistry
Illlnois Institutc of Tcchnology
Tochnology Center
Chlcago, Illinois 60616

Ilerr Barrlp:

In order to rcRcr our subscrlptloa to llrum, I
should liko to lcntion sone operrtlng dctellr rnC rytteü
nodl,flcations whlch heve provcd uscful rith our vrrlrn Dp-60
sPactr@etcf systco.

(f) Troltlcnt of recircrrlrtcd coollm tat3t. Con-
tatination of t thc
nagnct coils afforded e serious prcblcl uDttl rl b-gu wlng
our prasent trcatüent, reconendcd to us by thc locd tlcro-
vsvo tube nanufrcturing ptent of thc Spcrr';y Corprny. To tho
rrter in the tank is addcd a snell .nount (rprbrtntoly
f 0 ppn) of Nrlco 353, end the pH ls then rdJrutcd rlth mr-
pholine to the rrngc 9.0 - 9.5. Durlng e porlod of üout lE
ronths re haye obsencd no rise ln nrgnet tCparftul3 or
rcdaction in flor rate of H8tcr.

tZ) Modification of the slou-srcGD urlC. b havc
addcd e fourth Of-Ftrt.rl
Ttris is e grcat aid in fluorinc work, and hu elro cubtrd ur
to dlscard the precession field scanning urlt &r rldc.llnc
rork" At lcast ln the t.nge of llne rddthc 13 lta conccrnod
rith, up to 2OTOOO cycles, thc slow-sweGp unlt 1r qult. rdcqurtr
rnd, of coursc, nrch Doro rcploducible.

(3) Irccnent of the varieblo rl]ct ln
th. trf2l00B a ycüs ego, tlll!-

!Der s and llllturr. fb hrpprncd to havr
9.7 ntA crpacity rlth r lotor drlvca surplus autotransforuer of
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D'r. B. L. Shqiro -l- llatch 22, 1966

8tt8chGd. Since this rmit I3t too lergc to nount insidc thc

""Uinrt, 
wc bgllt I letal casc to protcct the te:mlnals on it

ana pfeicd it on top of the porer supply- cebinctr in space-

whic-h scti,ves no othlr uscful function. }le also edded s volt-
netct on the front of thc ctsc to Eonitor the tlsnsforter
ä,rtp.rt. Ttris senes the stne PulPose es the scale fornerly
attächcd to the tratrsfoncr hendlei thc rise in operating.
voltege of the SO4TLts calr bc followcd es th€ tubes age. At
in" sä" tite, wc can obscryc flucturtlons in linc voltage
uhich ere occlsionelly tloublcsonc. Location of thc trans'
io-"" oußide thc crLinct rcduces thc dcnend on thc cooling
iur rithin the porcr sgpply, which is also an 8dvant8g6.

(4) Modlficetlon of the probe. lt is frequently
nccc3suy ioi 56.4 to 6o'o =c' or
vicc verie. To rctrsrc tf,e probe in its originrl foru is very
eonvcnicnt, md, whllo we hivc two probe-s, lt is prcferable
;; i;;p onä tr, ittu tigtt-scnritivity-co-nfigqration end the
oih"" in ttre vgiablc-togPeraturc configuration. Accordinglyt
we hlve novcd the roccivci csil twring condcntel to a snall

"yfina"i"al 
housing in front of the pi9be, whcre it can bc

.äj*i"a without disasscnbling thc cntirc prolo. At thc sanc

;ü4, we havc two t.f. rmlts' one fcp! 1! each of the frequcncies'
8lrd thus we can change between H and F within a few ninutes.

Soneofthescideashavebeensuggestedbeforeby
othsts, but perhaps not ell of -youl c.urfcnt readers have seen

ih"". 
-If 

anlone äesires norc dätailed inforoetion, we should

be heppY to suPPlY detalls.

CordiallY Yourst

\,ü^-N"*-,'{
Wallece S. BreY, Jr
Professor of ChemistrY
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Chicago, lllinoz"s 60.612 , Te.lephone 66J - 7915
Manch 25, l-966

Professon B. L. Shaplno
Departmenü of Chemlstry
Ill1no1s Instttute -of Technology
Chlcago, Iillnols @6t6

Re: solvent Dependence or c1J-u ana cu-F coupllng constants
Dear Barry:

I spent last sunmer-at Argonne Naü1ona1 Laboratory wonklng wlths.tgu." Danyluk on solvent äffects 1n NMR. some or- tnÄ flnärnäswhleh ane belng sonted out for publlcatlon mlght be of lntenästto the Newsletter readers.

we stuQled the sorvent dependence of the dlrectly-bonded cr7-nand c1]-r19 coupllng eonsfants ln c:!s and trans 1,2-dlchloro-fluoroethylene 1n a varlety of polF-anA n&:Ftar solvents.
The sgec_t_ra for the two lsomers are of the sfunple AX type andthe crf-u and-g1?-r1? eoupllng constants are obtalned dlrectryfrom the satelllte 1lnes 11 the proton and fluorlne spectrarespectlvely. 4 sunmary of the parameters ls glven.tä raute r(."+l.lsomer)- and rable rr (trans lsomer). A,l1 of the chemlcalshlfts and obse_ryablg coupllng constantb shou a strong solvent
dependence*; Tab_les I anA. II.- A s11ghü concentratlon*depänOence
was also noted for öH, dp and JgrJ-Hi however, the changes ü,ere
much less than those observed ln-dlfferent solvents.

833 South ll'ood Strcet

*A.strong solvent dependence vras also noted for the CIJ=C-H and
Cr2=C-F coupllng constants.

Table r; solvent Dependence of chemlcal shlfts and co
Constants for C1s 1, 2-dlchlorofluonoethylene

Solvent
€t, b

H
clf-H

5 ca

C .p .8.
4r6l

Hpl1ns

J 
cL7 -rr9

c.p. s.
Joo.o

J ^6.,

cyclohexane
benzene
carbon d1sulflde
lsopropyl ether
chloroform
acetone
aeetonltrlle
N, N- d lmethyl fo rmanlde
dlmethylsulfoxlde

c.p.
762.
721.
769.

c.p.s.
t95.6
198.O
195.5
Lgg.6
Lgg.6
rgg.6
198.0
2O2.5
201 .0

S.
0
4
I
4
9
5
4
4
8

789
772
405
790
424
4ee

46rn Joo.o

4f 46 I ,oo.o
47ge
4807
4t6t

298 .6
297 ,O
298.0
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Professor B. L. Shaplro -2- March 2!, 1966

Solvent Dependence of Chemlcal Shlfts and Coup
Constants for trans 1r2-dlchlorofluoroethylene

11ne
d

Table II;

Solvent

cyclohexane
benzene
carbon disulfide
isopropyl ether
chloroform
acetone
acetonltrile
N, N- d ime thyl f ormamlde
dimethyl sulfoxide

a

6 H

c.p. s.

125.2
286.
777.
752.

cr7 -w
J

208.
2OT .

6p

c.p. s.
45or

45le
4s6s
45re

ct7 -pt9
J

c.p. s.
7o5.9

1o4.5
702.9
104,2

c.p.s.

7
6
6
2
7
7
7
7

376.
7TT.
155.
790
79

201.
204.
201.
205.
207.
205.
2O4.

T
o
I
2
B

9
5
6
I

446e 705.6

4491 706.2

4

The proton chemlcal shlfts are accurate to + O.2 c.p.s. and
coupling constants to + 0.1 c.p.s.
The fluorlne chemlcaL shift
accurate to + l-.0 c.p.s. an

obon chemlcaL shlfts are
lnternal T.M.S.

coupllng constants are
.5 c.p.s. respectlvely.

for Iy'o solutlons and are relatlve

s and
d+0

b Pr
to

c Fluorlne chemlcal shlfüs are tor 50% solutlons and.are glven
relatlve to external C17CF.

d Spectra vlere measured at room temperature 25 + Zo C using
Värian DA-6O and 456-60 spectrometers. The sil-eep ranges l^rere
careful-Ly callbrated several t1mes.

The proton and fluorlne chemlcal shlfts for both lsomers show a
marked decrease in solvents of hlgher dlelectrlc constant. In
contrAqil@--d1J-H coupllng constants lncrease in magnltude while
the gl)-g].9 coupllng constants decrease-ffiFilmore polar solvents.
Both the proton and fluorlne cfremTöäGhlfts vary llnearly** wlth
the respective J 

C.'7_U 
tnd trrr-Flg coupllng constants ln dlfferent

solvents. A linear correlatlon 1s also noted between the
directly-bonded coupllngs and Jg-p over" the same range of solvents.
fhese observatlons lndicate that the medlum effect acts to change
the shieldings and coupllng constants by a s1mll-ar mechanlsm.
Slnce the chemlcal shlfts follow the trend expecteld 1f the reactlon
fleld of the solvent ls the domlnant lnfluence lt follows that the
changes in coupllng constants are also langely due to thls effect.

**Ttre pronounced hlgh field shift ln benzene 1s due to the
anlsotroplc dlamagnetlc suseeptlblllty of the solvent molecules.
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Professor B. L. Shaplro 2

The solvent-lnduced changes 1n magnltude of Ja

can be ratlonallzed 1n terms of the M0 theory
for dlrectly-bonded coupllng constants. Consl
coupllng constantr &rl lncrease in the rnagnltud
fleld actlng ln,the reglon of the C-H bond w1I
t]ne n characterf of the C-hybrld bondlng orblt

I Electro
negativ
c1o ser
1ts6t) .

March 25, 1966

t7_H and J6r3-F1g
of Pople and_ $antry
derlng the Qrt-H
e of the neactlon
1 tend to lncnease
al and hence 1v111

lead to a more posltlve value fo" JCtJ_Hi lf the slgn of JCIJ-U

ls posltlve then J n;-7_u w111 lncrease in more polar solvents as
v rr 12 1a.\ls observed. For the Ct1-nl9 coLlpllng, the reactlon fleld

actlng tn the reglon of the C-F bond u111 tend to draw the bondlng
electrons closen to the F Atom. - !he- lncreased polarlty of the
bond results 1n a trend of the Ctl-#9 coupllng eonstant to more
posltlve values; slnce the slgn of JrfT_p19 1s most l1ke1y negatlve
the observed coupllng constant decreases 1n magnltude.

The present results shov,r the posslblllty of determlnlng the slgns
of dlrectly-bonded coupllng eonstanüs from theln sol-vent dependence
without recourse to double resonance techntques. A slmilar
suggestj-on ulas made recently by S. L. Smith and R. H, Cox (,f, Mol.
Spöötroscopy 16, 216 t19651) 1n connection r,rlth the solvent
d-ependence- ofThe gemlnal and vicinal coupllngs ln styrene oxide.
The usefulness of solvent effects for sign determlnatlon is
limited, however, to slmple systems in v'rhlch solute-solute and
solute-solvent lnteractlons are easily characterized

st
e1
to

atlc repulsion between the bonding electron and the
y charged reaction field will force the electron
the C atom. cf. D. F. Evans, J. Chem' Soe. 5575

Sincerely yours,

2'i*"li
Charles L. Bel]
Assoclate Professor of ChemistrY
(v,rith Steven S. Danyluk)

CLB: jf
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2nd. March, L966.
aü-rllrlrl

Professor B.Ir. ShaPiro
Illinois Institute of
Chicago,
Illinois 6Q6L6.

t
Technology,

Dear Professor ShaPirot

o9 
(rr ) -stu"oid.ar 2qp-sapoeqnins

We have followed. our study of tbe p.Itr-.!. spectra of
lI-oxo-steroid.s (J. Cbg:-&..-, L965, 7128) by an examination
of tbe effect of #CfI)-EItIenic linkage on tbe p.Itr.I. spectra
of a series of steroidal 25!-sapogenins.

2 ,
R

0

l_r
E

H

Ac0
H AcO

Iours re

R

o

E
H

(r) t (rr;

The l2-proton peaks for.tigogenin--(f; . R = H) and
9-debiarotigögenin äcetates (ffl -n i.H)r whicb are hidden under
iUä-ää""r"i-^ätnylene envelope, ü9 displaced downfield and are

"ääaiiy-iaentifiäa 
wnen a l2-subsüituent is introduced'. A

comparison of the CDCI^ specti;-;i-(i;- n = c-Ac) and (r; 3 = p-ac)
shows tbat tbe llg-pro?on'(equatorial) absorbs at lower magaetic
;;;iä (iai.öä) ii,""'does tne -1"ä*-prot'6n (axiaI) (7 5:a5) '.
Introd.uction or-ä 9(ii)-aouule-boia, bowever, d'eshields the axiaJ'
iä*:;;;;on-(cr. iri'n'= g-aco) and' causes j't to absorb at lower
ii"rä-(f[.Öä) than aoes tbe comesponding r29-proto''' (cf '
II; R-= e-AcO) (:.r.Or).

A l2c-substituent (cf. II; R = c-Ac0)r qlt 90! ? .

f 2p-süirstit.r"o[-("i. 
-rf 

; n = Ö-lcO), by ]r]-di?xiaJ. interactioa
d.esbield.s tbe i7i-proiäi, wnich appöärs as tro d'oublets centred'
at about fl.7r.

iueasurements were also und.ertaken on a series of cycloptglgo-
_2rB_;6äge"ins 

"oa 
tu" effect of cbanging tbe solvent from cDal-T

to Senz-enö was investigated'

A fuII account bas been subrnitted. for publicaüion in the
Journal of tbe Chemical SocietY'

t ,lt lt1*a
S.E. Stanif orthGJ .u.

6

en
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THE IJNIVERSITY oF Texes
AUSTIN 7A772

7HE DEPARTII,IENT OF BOTANY

March al+, t966

Dr. B. L. Shaplro
Deparbnent of Chemlstry
E-llnols Inetltute of Technologr
Technologp Center
Cblcago, Illlnols 5O6t6

Flavonoltl Spectra

Dear Dr. Shaptro:

lJe recently publlshedl over )0 n.n.r. strnetra of flavonol.d.s
('Nuclear ldagnetlc Resonance Analysls of FLanonoLdst, lltre Unlverslty
of rexas PrrbLlcatlon No. 6l+18, 1964). A second. colleetlon is nov in
trrreparatlon. Eowever, ve can provlcle Xerox coples of the adtllttonaL
spectra now to tbose lnterestecl ln f]-avonoLd. che,rnl str5r.

st g,

ryl
Tom J. !{abry
Aeslstant Professor

TJM:JA
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cAlr;oRNrA 3lAtl cotrlol At r.o3 ANGEtlg

Drpnmcnt o{ Chonirlry

I151 S .rs Collcgc Mae,I'ot Angclcs, Califmrri. 900t2
(9r trtnJta nl Lmg Bt*b ktrutyt lslrcbtsgc)

T.hrbtt 22r-t6tt (At .Cok 21t)

!"lanch 24, 1966

Dn. Bennand Shapino
Department of ChemistrY
Illinois fnstitute of Technolopy
Chicago, Illinois 60616

Dear Bannv:

In addition to continuing our studies of electnolvtic solutions r we are
investigating complexes of several ions with a varietv of onganic solvents '
We have found that it is often possible to cletect separ:ate Nl4R signals fon
bulk and conplexed solvent molecules, indicatinr that the complex formed is
stnong and, consequently, the exchange of molecules among the various envir:on-
ments is siow. A typical example is the AlCl 3-Dimethrllformamide (DMf) system.
In solutions of A1C13, tr,to sets of methvl doubletst separated bv about 15 cpst
and two canbonyl pnoton signals, sepanated by aponoxirnately 50 cpsr are observed.
The peaks cor^responding to the complexed DMF apPear downfield from the b'ttlk
signäts. BV companing the aneas of the two carbonlrl proton signals, coo::dination
numbens wene caltulated. We ane now studving the appeanance of these signals
as a function of temperatune and hope to obtain nate data for the process
DMF (complexed) 

-) 

DMF (bulk).

I,le have also completed pneliminary studies of sevenal ions, including
Be(II), AI(III), Ga(III), Si(IV), Ti(IV) and Sb(V) in solvents such as

ltr rN-Dimethylfonmamide, N-Methylf6sl"mide, I'l-ethylf ol"rnamide, .and ethr/lfonmante.

Sincer:efv Yours )

Anthony Fnatiello

ü,rr(-/7*frr4o
Ronald Schuster

4h*4 rX/,ü6)
'3-_P"'4 Nlfur

FSI'1/ml

Don Paul l'liller
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AIR MAIL

DIVISION OF PLANT INDUSTRY

P.O.BOX IO9,CANBERRA CITY,AC.T,TELEPHONE404S5.TELEGRAMS CORESEARCH CANBERRA

I'IPAP:RCC
Ref:

24th March, 1966.

Profeeeor Bernard L. Shaplro,
Department of Cheml.stry,
ILllnols Instltute of Technologyr
o{rcAco. rl,r.rNors 60-6L6. u.s.A

Dear Professor Shaplro,

Stable CL024 Read-out Tlmes

We have had troubLe with instabll-lty of the read-out times of
our C1024 and recently dectded to rectify the matter. Unllke Connors
IITNUR 83-34 and Flaut IITNMR 85-20 I was fortunate enough to have clrcults
and wLring dlagrans. Slnce, as Connors states, the read-Ln tlme oscll-lator
ls more stable than the read-out tlme oscillat,or, I decided to use this to
actuate the read-out clrcuits. Thls stablllty ls avaLl-abl-e because small
drlfts in the noninal 81935 cpa.r are divlded by the blnary clrcuits whll-e
the X-Y dlspLay oscl-llator uses large RC components to reduce the nomlnal
l-0 KC of the uniJunctlon osclll-ator down to the range 2-100 cps.r for the
read-out times. Any drlft of thls frequeney ls then nultipl-ied by the
read-out tLme whlch leads to varlatLons on the pre-cal-l-brated charts.

The read-Ln oscillator pulse train, after approprlate division,
ls avallable at elther PC43{IJ or at read-in tlme selector swltch S8C/6.
This pulse traln was switctred througfr Sgl/6 to S3J/7 (a spare bank on the
function seLector switch) thence to terminal Y on PC8 (X-Y dlspl-ay oscil-l-ator
card). It vras necessary to make three changes on PC8. The lead to PC8/U hras
removed and lnsulated. (Thls disconnected the trip pots on PC36 and read-out
tine selector swltch). Termlnal- A and termlnal U on PC8 were Jolned by ä L00K
ohm. resistor. (This set the oscilloscope sweep generator at approxirnately
10 KCs). The fonsard blas on diode gate D5 was Lncreased by Jolning terminals
PCBIZ and PC8/J (-20V) wlth a 56 K ohm. resistor. In our case the master
osclllator (81935 cps.) on PC40 was sllghtly hlgh resulting in shorter read-out
tlmes. This was adJusted by addlng capacltance (100 PF) across termlnals
PC4OZ and PC40F. If there are any small resldual drlfts it rnay help lf the
exLstlng tuned collector capacitors are repl-aced by htgher quallty sll-ver-mlca
condensors.

Trustlng that this contribution wll-l warrant cgntlnuation of our

Yours sincerely,

/4Q4.fL

subscrlptlon.

(I{.P.A. Pascoe)
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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

ISOO FORBES AVENUE

PITTSBURGH' PENNSYLVANIA 15213

Plttsburgh
Coal Research Center

Dear Barry:

March 24' 1966

Quantitative deterqlnatton of aromatic to non-aronatlc carbons in coal det'iv-
atlves and petroleum has been achleved using carbon-l3 nuclear magnetlc reson-
ance sPectronetry. Spectrometer callbratlon ltas accmplished utlllzlng spec-

tra of pure alkyiaromatic and hydroarmatlc compounds (ffg. 1) ' All spectra
were obtalned by observlng the äisperslon mode under rapld passage-condltl"ons'
thus all hindrances such äs peak aiymetrles, spectral inversion, d_isperslon

mode 1fne broadenlng, etc. vtere Present. A baseline technique slnilar to
that ln comDon use Ln lnfrared spectrophotometry was employed; only singly
lntegrated (as opposea to doubty'lntegiated) späctral lntensltles were used'

Representative "p""tr" 
are lllustrat.ä ln figure 2 and typlcal results shorsn

'ln table 1.

llany thanks for contlnulng to send out these most helpful newsletters'

SincerelY Yours,

c13 lun lcrnls ln Coal ivatlves and Petroleum

Retcofsky
Friedel

TabLe 1.- Carbon-l3 nuc-lear magnetic resonance data

H.L
R.A

ArmatlcltY
Dlaterial f = c lCa aro total

c13 tü.{R Other

0.6*tNeutral o11 from 7O0o C cracklng of a 450o C

carbonizatlon Product from coal

Coal tar pitch; softenlng point 80o-85o C

(Carbon disulflde solubles)

Anthracene o11 from coal

Heavy creosote frm coal

Ponca CitY crude Petroleum

0 .05

.10

.05

.05

.05

70 +

+

!

!
+

.90

.95

.95

s+l
s4zl

8,&l
sü.1

%u

gnetic resonance
trometric data.

I/ Proton na
7/ u""s "pe"

data.

.15
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Figure 1.- Aronaticity calibration curve for a c13 mm. spectrometer.
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INSTITUT FÜR ANORGANISCHE CHEMIE
DER UN IVERSITAT WORZBU RG

' YoRSTAND: PRoF. DR. ITAX SCHHIDT

87oo w0RzBURci 2, . 3 .. L966
Rönlgcnllng t1
T.lcion (@Ell 3l5$/s8t

[ubert Sahmldbaur
lYerner Uolfsbcrger

Herrn
Prof. Dr. B. Ir. Shaplro
ILllnolE Instltute of lechnology
Chlcaro.50516rUSA

-.

Effect of oonplex formation on the chenloal shlfts anct
ooupllng oonstants of the donator molecule.

Dear Professor Shaplro,

We are afrald that thls contri.butlon to IIT NMR letters
wlll be by far to late to keep our laboratory on your nalllng
llst. [here.are several reasonfr for thls {elay, however,
among whlch orr recent movlng from the Unlver.sity of lfiarhurg
to the Unlverslty of Würzburg is the most slgniflcant one.
Would you please change our aildress and keep the new one on

yorr 11st ?

I{aturally there has not been done much work ln our Nllffi,

l-aboratory durlng the Last few month, but we were able to get
at least sone results, whlch could be of interest to read.ers

of your nonthly letters.
As a part of our lnvestigatlons on Nl[R spectra of lsoelectronlc
organometallle molecules we have studied, compounds eontalnlng
the skeleton I, an lsostere of the trlsllylamln skeleton If:

tl

tr

- s';'
t

-z/\\
/\

I

SL

I

N
/t-t,.'-

/\

T
e

\t ''

An exanple for thls ls the coordination comporfld Ur an

adduct molecule of the silyl phosphlnlnlne $! and tlQlr:

s;
I



z

9L-L7

l. Shaniro
INSTITUT FOR ATONOATISCHE CHEIIE

DEN UTIVEFSI'TT WORZBUFO

glatl

vom

Prof.
.)7 Z

Dr. B

L966

\2
ltl

trL eL.
t

N- \. \. iu1 I,('ct)!? zü \s. (.t),
(9 ty

III is a very suitable model molecule for our plrrposes, as

alL its elements (except for N) exhi.bit nuclear sgLns I/2
for one of their isotoPes.

listing ttre lä-Chemical Shifts
the free donor molecule IfI and

( J -values in c/s at 60 Mc relative
i-n CHrCl 2 as a solventi loo. )

+3.8

-82.5
6.4

12.4

117

r27

IV

-10.5

-L22.5
6.8

17.25

L20

L10

ct)rP

-34.3

-40 .0

In the table below we are
and coupling constants of
those of the conPlex IY.
to ext. TMS. liiluted sol.

III

li tcH,)rsr
i tcur) re
J (lE-c:/q)

I t lg-cl!)

.l ( 
ln-11c )si

.l ( 
rH-11c 

)p

Jttt/Jtv = r.063

= 1.069

= L.O12

= \.026

A

A

Thesefindingsclearlyshow,thattheeffectoftheacceptor
mol-ecu1e AICII is much more pronounced at the (CH,)rtl-tnu'

on the (CH,)r6i- etouping' For the latter the dorvnfield

shift A u"-*6tt u" the increase of the J-valnes ( taken as

Jrlt./JtV ) are smaller than those for the neighbonrlng

töürlri- gtoon. This rnay be lnterpreted in terms of a higher

O;rn--torrd order of the P-N relative to the Si-N bond' In

other words a resonance form V thus should' contribute more

to the grounC state of the mol-ecule than VI or VII'
rlz \l/(, TtV: ,'€

-N.-?? -s-
'r I

(, Tr v +tt

N
t9

N (t
-?// - 

".:
\s

Lu--tl^\'.-
vVolf sberger

'P/t\G,(E

\( it* ,(t:o*-
H. Schmidbaur

Yours sincerelY
iV
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E. C, HUOHE9
Vtct Pn:atDrNt

a
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Vfuh"rl,6/r* ss/zf
l{arch 2t, 1966

Profcssor Bcrnard L, Shaplro
Assoclatc Professor
I I I lnols lnstltute of Technology
Tcchnology Center
Ghicago, III lnols 60616

Title: (l) Concerning Line 0rdering and
Tacticity of Polymers and

(2) Determination of Reactivity
Ratios in Acrylonitri le
Co-Polymers by NllR.

Dear Barry,

For those readers interested in Nt-tR of polymers we would I ike
to briefly mention two PaPers which should appear in the literature
in the near future.

The first paper attempts to Provide some sort of rationale to
observed I ine ordering in polymers. Backbone Protons alpha and beta
to functional groups attached to the chain have been observed to give
different chemical shifts for those within isotactic, syndiotactic,
or heterotactic triads. ln sgme cases the order of these peaks from
low field to high has been s-h-i and in others just the reverse. This
is clearly seen in the case of decoupled p-proton bands or in those
vinyl polynnrs having deuterium on the cr-carbon. 'Examples of .polymers
giving'the s-h-i (Ho') ordering are. poly(vinyl alcohol)r Poly(vinyl
mettryi ether) and poly(acetaldehyde)r. and of_those giving the i-h-s
(Xo-i ordering are' poii(vinyt acetate)r Poly(methyl methacrylate) and

po lypropy I ene.

ln a third category are a few polymers which exhibit no significant
difference in chemicäl inift (hence no line ordering) of o or I Protons'
Examples in this case would be polyacrylonitrile, polymethacrylonitrile,
ind bolyvinyl fluoride. lt is our contention that observed I ine ordering
(or iack of it) can be predicted from the nature of the functional grouP
jttached to the polyrrcr backbone, and bonsequent anisotropia shielding
or deshielding, as the case may be, of backbone Protons'
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ln the second paper the util ity of compositional analysis of
polymers by NMR is demonstrated. Reactivity ratios are determined for
ihr"" co-polymers of acrylonitrile, with ethyl acrylate, styrene, and

methacrylonitrile from Kjeldahl nitrogen analysis and from NMR measure-

ments. ln the first co-polymer the reactivity ratios were found to
agree with those obtained by classical Kjeldahl methods. ln the second

"äru, the Kjeldahl analysis gives resulti lower than those obtained by

NHR. ln thä last case, in which both monomers contain nitrile groups,

the reactivity ratios are obtained with the same ease as before; whereas

this would be exceedingly difficult to do by conventional analyses' lt
is suggested that in tÄe ethyl acrylate-acrylonitri le system both the

classical and NMR give agreeable results due to the random nature of
the co-polymer. W6ereas, in the styrene-acrylo case, this is not true
because the acrylo tends to be Present in very short sequences (one or
two acrylo units); and traditionally, conventional methods of analysis
for nitrile-cont;ining polymers have given low results or have been

difficult. NMR thus inb*r itself to be a powerful tool in the analysis
of polymer systems.

SincerelY Yours,

/'-u(i

Professor Bernard L. ShaPiro
lllinois lnstitute of TechnologY

-2-

W. M. RitcheY

F. J. Knoll

March 2J, 1966

FJK: cl c
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FACULTE DEs SCTENCES
DE IONTPELLIER

SERVtCE ClilMtE it. P. c. I
I

MoNTpELLTER, re 22 Dlars 1966.

i. JACQUIE;T
Profcsseur

E,N,S.C.M. 8, Ruc de I'Ecolc Normale hofesseux 3. L. Shapiro

Departnent of Chenistry
Illinois Institute of Technology

Chicagoe Illinois 60616.

T6l : (67) 72-t4-r1

EflTDE RUN DE I,A STM,EOCEIIIIE DE IÄ CINNA}TAtDAZIIIE

Cher Professeur Shapiro,

.0ryant d.6jä exalnine (ruff . Soc. Chim. trb.1 1955t p. 87?) Ia confi-
gr:ration d.razines cl.u type RRrC=N-lt=CRRt, nous donnons ici les r6eultats
d.e lr6tucLe R![N aLrazines d.drivant d.e compos6s carboqylds or.p-6t\yl6niques

I
et plus particuliörement d.e la cinnamald.azine

c -E_ -c= c-c= N-N= c-c= c-c.H--o , i r I I r I o )
a 3 x xrSrat

Si lron tient conpte non seul-enent d.e lrisom6rle autour d.es d.ou-

bles liaisons, mais aussi d.es sinples liaisous et en excluant les isonäres

s-cis par rapport ä Ia liaison centrale N-Nr la cinnamaldazine peut exister
sous 35 fornes isonäres.

Drune fagon g6n6rale, quel que soit Ie eolvant, le prod.uit ne pr6-

sente quru:r seul gtoupe d.e signaux pour A et Ar r 3 et Br et X et Xr ce qui

erclut 1es formes d.iss;m6triques ; en p1us, quand XF E (ald.azines) nos prö

ced.entes 6tud.es montrent que Itazine est toujours sJrn par rapport ä la
Iiaison N-N.

Dans Ie CDC13, le Dltfi et le CH3N02, la proximitd d"es glissements

chimiques cle EO "t % et Ie fait que lJou I est grand- par rapport ä

IJ^*-J'X I conduisent ä des spectres d.6g6n6r6s I ainsi d.ans Ie CDC13 ä 60

ldc on nrobserve que 5 signaux, 3 pour Ia partie X et 2 pour 1a partie AB

("f. ABRAHAIi{ et BtrRNFITEIN, Can. J. Chem., 1961, 32, 216),

Dans le CUDU nar contre, la cinnamald.azine pr6sente u:r spectre

normal, les attributions d.6coulant d.e Ia comparaison'u,rr"" les prod.uite

n6thy16s. Le protoo % est nasqud par les signar:x d.u ph6ny1e, mais gräce
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FACULTE DES SCIENCES
DE MONTPELLIER

SERVICE CHIMIE M. P. C. I MoNTpELLTER, re 22 Mars 1966,

!r, JACQUTER
Professcur -2-

E.N.S.C.M. 8, Rue de I'Ecole Normale

T6l : (67) 72-t4-to

ä d.es expdriences d"e d.dcouplage de spin ä 1OO Mc, son glissement chimique

a. pu Ctre d.6termin6.

Les valeurs d.es constantes d.e couplage montrent que A esf trans
par rapport ä B et 3 s-trans par rapport ä X.. Nous avons d-6jä montrd gue

Ia cinnamaldazine est sym6trique pal rapport ä Ia liaison N-N et Sue k
est syn par rapport ä cette neme liaison ; oeci joint au r6sultat des

constantes de couplage donne pour Ia cinnamaldazine Ia st6r6ochimie sui-
vante:

faIxT^
/,N

Nous remercions MM. MeIera et Scheid.egger (V.anflN, Zurich) ainsi
que M. Delville (JUOI, Rueil-Malmaison) pour 1es spectres d.6termin6s ä

1oO Mc).

R. Jacquier.

c\.zcs

L
N

001r2H: 1t57CHr: ?,70(d)C -E--CE=C-CEOo) |

t"3
:3,33(m)

0015 15CHr: 7,85H: 2t69G")c6E5-cE-cu-co-cu, p: 3, t t (o)

913016 13H: 1r53(d)E: 2rB2(q)c6E5-cE=cE-cEO Ft 3,33(d)

JBXJ
AX

JA3x3Azine d.6rivant d.{ A

h
J. Elsuero. C. Nlarzin.
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A
P.Niklaus, K.Stlch
Sandoz Irtd. Sasle t
Swltzerland

Ivlarch 21r 1966

Prof.3. l'. Shapiro
ILlinoJ-s Instltute" of Technology
Eechnology Center

.@,, I1}1nois.5051?
u. s.A.

Dear Dr.Shapiro:

svn,/antl isome rl-gm of aLlphatic hvdrazones

G.J.Karabatsosl) stud.ied the syn/anti isomerism of phenyl

hydrazones and H..g,.Staab2) and his coworkers published
recently a paper about isomerism of Schlffrs bages. All-
these compounds contained phenyl groups, which could
ehange therrtruerr cheniieal shlft of protons near the
double bontl

We happened to synthesise some unti]l now not known hydrazones

of aliphatic aldehycles and ketones. fhe relatlon of the ob-

talned lsomers depend.s nicely on the bulkyness of the sub-

stituents at the qarbon and nltrogen atolns - so 1t is posslble
to asslgn the absorptions to the syn and. anti forns. We

coudntt enrich or separate the isornersr so we think there is
a the::naI equilibriun of the syn and anti forn.e.g.

'X)'=* +<t-
cH^

E/ =r/"n2c\ NHz

antl syn

ac etaldehvde hydrazone

some readers nay be interested. in the isomerisn s.ild nmr

d.ata of these compound.s, so here are a f ew.

1) J.A.C.S..U., 2784 and 1624, I96t

Tetrahedron letters No.]-2, 597, 19652)
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CH=
*\

form tcompourlld relation
of is ona.

1[

c-cH N-CH
3

.tt
)

2.MeCII=N-NHMe

J.MeCH=N-NMe 1OO l-.84(2)5.2 2.55(r) 6.55(+)5.2
2

4.EICH=N-NH 2
1.08(r)
o.97 (5)

6.gg(z)n,o
6.35(3)5 .O

2.75(l-)
2.88( 1 )

1.MeCH=N-NH 2 52

4B

65

t5

5. EtCH=N-NHI'ie 85

15

7.Me C=N-NH22

8.Me C=N-NHMe2

9.Me C=N-NIvIe 22

1.68 (Z)5,5
t.75Q)5 ,5

1.84( 2 )

r.7t(2)

1.08(r)
r.r2(t)

2.70(t)
2.86 ( 1)

and.

and] 2.78(1)

and I 2.32(L)

5.5
5.5

7 .07 (4

6.65(4

?.1( +)5.5
6.6(4)5 ,5

)5.5
)5. j

6.79(5)5.0
6.26(S)5.O

a

s

a

s

a

a

s

a
G

a

80

20

5 . EtCH=NMe lCO 1"05(r) 2.65(t) 6 .52(l)5 .O
2

1
1

O

o

L.66(
1.83 (

].86 (
t-.89 (

68
B4

l-
I

I
1

I
I

(
(

)
)

)
)

)
)

* ) flrst number: shift 1n ppn from internal TIvjSi in brackets:
nultlpllctty; Iast number: coupling constant 1n cps;

ai anti, e: syn

solvent: CC1O except No.l and 2 which were taken neat.

?,N;l!"*
l/,&-,r*
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NATIONAL INSTITUTES OF HEALTH
BETHESDA. MD. 2OOI4

AREA CODE 301 TEL: 655-40ü)

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

l{arch 28, 1966

Prof. B. L. Shaptro
DrparüomG of Ch.Elltry
Illtnolr Inrtlüuür of irchnology
Chlcego, trll. 60616

Doer BrEtyi

t{c hevc boo oubrcrlblng-to üh6 prerton Nl,ß, ebrtracts ry.üen, rlncr lte lnorptlon n.atly üwo y6aro 8to. I{Lth ühr groittr of
Nlf, Xltcraturc ws now havc ncarly 6000-cards, about [aU ot
whlch cmtaln abatracts öf potenttal uoe ür ftnß rsoegrch. rn
order to handlc the problo of rctrlevlng data froo thte col-
I'ectlon wc hava eolteted the atd of the ärgrt.r cooFrtetr. rnep{tc of yorr rcluctancc to Bnttm a cmerclal eoierprlsa tn
the Ncweletter, r fecl that thls ls the nost efftclart uethodto brlng thls develop'nmt to the att€ütLoo of other Nlf,,
specEroscopLeta.

For each abgtract card, we have prepared two rBM-type prnched
carda, each glvlng the abatract card serlal aunber, *ä contalnlng
the leet naBs of thc authors (up to fotrr), and the'otb€r contaln- .lng all the subJcct codes glveo m the pregtm abstract catrd.
Thege cards are tben rcad mto a nagnetLc llbrary tape wtrlch car
be eearched by otrr cmpuüer uslng a program rrrltien üy curt
Huntltrgtm of the NrH coqutation Branch. rhe program peruLte
searchlng f,or elther subJects or authore m ao ir"of,rr or on rorrt
baele. Prlntotrt cmsletg of the abetract card sertsl nunibers
and authorg I nane. A secod program pernita updatlng thcllbrary tapGr lilc have lncluded oaly those preston ,caidg
actually cmtalnlng abatracte; it ts poeelble, howcrrer, that
Ernest Luetlg of FDA will qteod the system tö the othär cards
contalnlng Llterature rrlLsttoga .rl
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Prof. B. L. ShaPlro
l{arch 28, 1966
Page 2

l{e have had only llnlCed exPerLence wlüh the search systed thus
i.", U"t Lt has been helpful and w111 probably tncrease ln value
as the llteratur€ gl,o\ffso Slnce our Programs are wrltten for t'he

IloneywelL S00 corptrter and lncLude non-standard Fortran st'ate-
ne,ntl, they nay nät be useful to others' The program wLLl
evelrtüally-be rewrltten for the IBM 360/65 system. If anyone

conüemplates a sLmllar automated search system I shall be glad
to Lend our pmched data carde or Library tape for duplLcation'

Best wlshes for contlnued succesa wlth the Ne\t8letter.

Slncerely,

Edsln D, Becker
Laboratory of PhYslcal BtologY
Natlonal Instltute of Arthritls

and Metabollc DLseases
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Dartmouth College HANoVER . NE'v/ HAMIsHTRE . 0375s

Department of Chemistry

28 March L966

Pro
De
II

fessor Barry Shapi
artment of Chemist
inois Institute of

Chicä9o, IIlinois.

I.

2

H2 $706)

E from
res surtro I

Hr (1706)

holding coil
K703

ro
ry
Technology

note I Pus
To c

TB7O5 term. Lr and 5
thermal interlock

h swTts
los o thfe, l,x.k

p
t

Dear Bamy:

EncLosed are the changes we have
of the V-21008 power suppl! to prevent
the magnet due to repetitive failure a
pressure or heating and cooling of wat
It has proved to be very reliable and
that is done is to relocate (electrica
to install a two pole relay. The hold
on by interlock power through one set
cLoses the line through the holding co
contactor, K703.

made in the interlock circuit
intermittant operation of

nd recovety of power, water
er or gate tube section.
fast
]tv)1n9
ofc
tIo

acting. Essentially aII
the Pressuretrol switch and r,

coLl of this relay is held
ontacts. The other contact
f the main htgh power

New Parts. (Our numbers)
a) T8725. 7x2 terminal stripb) K725 two pole-double throw relay with llnfaC coil,
c) 1725 fu3;'fl"'*i;:i:Tf';ii'[li'tlol:]tl'J.. on front.d) sw725 T::T:it":ä:l iä13'ir!f,i.3i"?Hl ;:i:i:.'o' reset.

T8725 wiring diagram.

K725

sw725

and
3P

D

7AJ

TBI1I term. 2

'rg725

K725
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3. 1725 - connect to terrninals I and 6 of T8725

Changes at KTOI and TB7O5

no 
"[naq.

9r-27

r706
IN

t+

-l
K I

I

To SW7O2 etc.

No changes along this line
T8-725

Ttoz

A
See 5. Changes at TBIII

\ Holding coLl of K7o3

(No changes at t"ttin"rll: and tr).

See
l+. A

,. Changes at TB7II.

J703
.L

Ctt'+

T8725 terminals

6. cha
TB7

nges at T7O6. At the IN side of the Solar add leads to
25 terminals I and 5.

Cheers,

7

I.ATCH

@

DE
TIl,lE

Kuhlmann and Shafer
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Herrn

Prof.B.f,.Shaplro
Dept.of Chemistqf
I1llnols Instltute of Technology
Technology Centre
Chicago lttt./USA

Qntersuchung d,er weltrelchend.en i1-H-KopplunE über fünf
BLnöuneen ln DLanaren Kohlenwasse:rstoff on

Sehr gechrter llem professor Shapiro!

Wlr haben uns ln der letzten Zelt nit der Untersuchung der weit-
relchend.en H-H-Kopplungskonstanten über fünf Btnd.ungen ln planaren
Kohlenwaseeretoffen beechäftlgt .

Mo1eküItheoret ls che Berechnungen clleser seltreichentLen Kopplungs-
konsttrnten sind blsher unter Berücksichtigung d,er t(-nlettronen von
Karplus /L5/ und Mc Connell /16/ d,urchgefllhrt riqord.en. In beid"en Arbeiten
werd.en jed.ocb die Kopplungsbelträge der d-ntettronen von vornhereln
vernachläss!.gt .

Ausgangspunkt uqsexer Arbeit war deshalb d.j-e Berechnung auch cles

d -Elektronenbeltrages zur weltrelchend.en H-H-Kopplung. Da aus den
erperinentell gerlessenen weltreichend"en Kopptungskonst anten über p1a-
nare Kohlenwasserstoff-Blnclungsstrukturen bekannt J.et, d.aß dle Kopp-
Iungskonstanten über sogenannt e zlck-zack- (oder besser trans-trans-
trans-)-Blndungsstrukturen am größten sind, wurde den Berechnungen ein
solcher Blndungstyp nit glelchen Bindungswinkeln e (gletcher Hybrid.i-
sicrung) für alle Kohlenstoffatome in ei-ner solchen Kette zugrund.e ge-
legt r

H

Dle Berechnungen haben wir rnit Hi.lfe der Dichtenatrixroethod.e nach Mc

Vreeny /L?/ d.urchgeführt. Aus der Dichtenatrix R für ilie betrachtete

L>H'
/

-
7-'

^--y-t^XS..,(..Tt

lll ro 9ro lp G tifi 56
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&iolekülstruktur und. den 'üierten d.er Bindungswellenfunkti onen an

Ort der koppelnd.en Kerne (trier als Spaltenvektore" ${rf) una {(U')
geschrieben) erhä1t nan die Kopplungskonstante nach der Formel

I Grht

\**'
-- it*flf tl i.[\'t*r R \tH'\]t

Die in Abhängigkeit vom Bindungs- i:-nd. Ilybrid.lsieruags-
wlnkel I berechneten d-gtet<tronenbeiträge zu JIrHr sind in d'er

beigefügten Abbild.ung als Ku::tre d. elngezeichnet ( [$=)ev ).
(Bei der auswertung hat slch gezeigt, d.aß es günstig istr d'ie

ex;rerinentell gemessenen uad d,1e theoretisch berechneten Kopp-

lungskonstanten in ihrel Abhängig\elt vom Produkt über dle Koh-

lenstoff-2s-charaktere fi t-Si\ z'" t'etnqchtenrwobei d'ie ily-qrslwv.v t.t \ 4- cot 6'-1 -*

bridislerungswinkel der c-Ätone berücksichtigt werd.enr über d.ie

d.ie Kopph:ng vermittelt wird. )

Beirn Vergleich d.er berechneten G'-EteXtronenbeiträge nit
den in entsprechend.en planaren Iviolekütstrukturen experimentelt
gemessenen Kopplungskonstanten hat es si"ch gezeigt, d-aß man bei

d.en betrachteten Kopplungskonstanten drei Kopplungst;pen unter-
scheld.en muß (Ku::nen a, b, c der Abb')

Aus d.en ej-nzelnen Ku:sren lassen sich folgend'e Sch]ußfo]-

gerungen ziehenr

1.) über eine planare (t) zLck-zacg-Struktur nit "pl-tyUti-
d.isierten c-litonen mtißte sowohl nach Extrapolation d'er

Kurrre a als auch nach unseren Berechnwtgen eine weit-
reichend.e H-H-Kopplrrngskonstante vOn (o t15. ..o r2o) Hz

gemessen werden.

Z.) In Bereich sp2-trybrid,isierter g-Atone ( I =120o. ,.1r1o ,

$\, n*rL.J=olol 2..-o.ro)0) ist d'ie Diff erenz der Kur-

ven a ..1i1d-ä in jed.eno Punkt annähernd' nit d-em berechneten

6 -pteftronenbeitrag (Kugre d,) identisch. Das heil3tt

daß die weitrej-chend.e trans-trang-trans-Kopplung über
,frein hybridisierte'f l3ind.ungsstrukturen in d.iesem Be-

reich zur llälfte d.urch die d-ntextronen prid zur Hiilfte
d,urch d.1e Tt-Elektronen d.er betreffenden Bind.ungssüruktur

vermittelt werd'en.

,.) Die weitreichende H-H-Kopplung über acef,ylenische Bin-

dungsstrukturen ( I =18Oo) t"ira ausschließ1ich d'urch d'ie

T( -Eletronen d.er betreffend.en Bind.r.mgen verrnitbelt'
Dasstimmtauchni-tdenBeobachtungenübereinrwoüber
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so1cbeBindrrngsstI"ukturenweitreichendeE-H-Kcipp1r.rngskonstanten
bis über 9 Bind,ungen beobachtrt wurrlen /7/.
4.) Bei Kopplungen über aromatische Bindungssürrrkturen (Kunre b)
berirken die Oelökallsierten 1(-Elektronen eine VergröI3erung der
Kopplungskonsüante um (Ar25...Or4O)Ez gegentiber Kur:vo 8. Itlir haben

nit Eiife d.er HMo-flethode und der Formel von Mc Connell /16/ eiren
Kopplnngsbeltrag d.er aromaüischen tt -Eletronea von O rJ) Hz be-
rechnet. Das stiurmt mit d.en experimentell erhaLtenen C O r25....
Or+0)Hz sehr gut übereln.

Mit frer.urdllchen Grüßen

/Z: fi.rn'L-
(Dip 1. -PWs . H. tr'ri schled.er )

L,iterattr

1

2

Koralewski 
'D.G. 
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I"arch 3I, I%6

Rile: 000-L7
Dr. Bsrnard L. Sraplro
Assoclate Professor
Tllinols Inetitute of Technologp
Ctricago, Illlnois 6Cf.J-:6

Dear Barry: M!g: Long-Range Couplings

Sone recent work on Long-range coupl:ing nay be of lnterest to
sone of t'he readers.

Recently we (f ) have observed an r-rnusr:alIy J-arge long-range corpJ.
between the protons Ho and H, f* a series of bicyclo(zrzr]-) ana bfcyclo(2
derivatives bearing a'Trridgett o<ygenated r:nit spanning the 2e6 positions
(taute r )

600 SOUTH RIOOEWAY AVENUE
F. O. EOX It

OLENOLDEITI, PA.

t )
lng
212

H4
6

Hx

0-c

The first obvious featr:re about the long-range canpling phenonenon
for compounds f-Vi ls t'trat protons H4 and H1 conform to t'he nll pa.tternrr.
lllis arrangenent of the nuclei, uhidt is apparently a prerequisite fsr optlnal
Iotrg-range coupling, corld a1lol for overlap between the saLl- Lobes of the
spJ orbitals at C2 and C6" A second factor 69 inrFortance Ln ttre internueLear
dlstance betr^reen t., ancl "C6. Cornpnession of t'tris dlstance due to ttre CZA6
trldge would. expec"l:edl-y b.ave the effect of causing mqre efficient overlap'

Srese factors are consonarrt wittr ttre rtt'hrough spacerr nechaaisrn fon
rationalization of the large values of 4Jr-r. However, cänsideratlon of q'l'l

fur-*, values reported to date seems to indlcate a second rnectranisn !,hictl
appears to be more reasonable than ttte througlt sps.cer

rgfgg.values or 4Jr-, have been for:nd. for the urcyclo(2r1r1)-he:<ane
derivative 

"(zr3). lhe valueä i* these corpornds rarlge flon 6.?-8.1, crprso
and the interacting protons not only conform to ttre !l pattern, but t'hey are

ATIA}ITIC
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also assocLated raitft a four nnbened ring system. lrh:nerous values 9f 
 JH-ff

have been reported for pnotons l-ocated in slx nenbened ring systems(/+),
the vaLues are, horever, relatively small- ranging fbom 0.5-2.O c.p.s. l?re
collective data for the four, five.and. six membered rlng systems seems to
indicate ttrat ttre large rraluäs of 41"-B are related to Ih"- p""""nce of
steric straln ln the system whletr corrld cause appneciable rl4lectron densityt
and that the lnteractlon rnay take place via a e-f/ re&cn{ sm as suggested
W Ursrren(5).

References

(f) pr. Robert l,lorJarty of Catholic University of .America, I'Iashingtonp D.C.e
and I.

(z) o. Gagnaire a^nd. E. Payo-Sublza, @.t 262'l (t%t).
(3) f. lbiuw&ld a:rd. .4. Lewis, J" lm. Chem' Soc., 92, 2769 (J96I).

(a) for a revieu see: S. Sterrihell, Rev. Fne and App1. Chem., A, 15 6g6tr).

(5) r. f. l6rstre, !{ü--ELtgr, 9., 93 $%3).

Very truly yours,

C. Ramey

KCR:LII
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TABI,E 1

ChemlcaL Shlfts and Coupllng Constants fon 216-SrfOgea

Blcycllc Systemsa

Conpound Hg p.p.lllr Hx F.p.EI. JHRüHX c.p.s.

HX

Y

I,
II,

III,
IV,

Y
H

HA

I
Bn

0COCHg

A
HX

1.t8
1.20

7.24

7.20

2.67

4.28

5.10

4.90

4.52

4.og

5.0
5.0

5.4

5.0

5.0

CHsC0z

CHeC00

HX

V

VI

A

(")

2.57 4 .77 5.2

Chemical shlfts refer to dllute CDCIg solutlons relatlve to
TMS as lnternal standand'



DOUBI,E IRRADIATION SPECTRUI'{ OF COMPO.'ND I IN
CAR]]O\I TETRACHI,ORIDE SOLUTION AT 60 IITC./SCE.
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W
Eidg. Technische Hochschule

Labdratorlum f0r Organlsche Chemle

Zürich

8006 Zllrlch, March 8, 1966
Unlv6rsltätstr. 6
T€1. 0ö1 / 32 ?3 30

Dr. H. Gerlach

Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology

ChicäAo, IlIinois 60616

U. S. A.

Dear Professor Shapiro,

In the course of some work in progress, we were faced with the problem
of distinguishing between the two geminal hydrogens of the rnethylene group in
benzylamine. If benzylamine is converted into N-benzyl-4-phenyl-oxazolidine-
2-thion the task canbe solvedbynmr spectroscopy. In the nmr spectrum of
the latter derivative in CDC13 (cf. fig.), the doublet at d 5,52 (J = 15) corre-
sponds to the benzylic proton that is nearer to a stro{rgly deshielding group,
whereas the doublet of the second benzylic proton appears at d 3,85 (J = 15).
The corresponding signals in N-benzyl- A-phenyl-oxazolidone- 2 appear at
d 4,18 (J = 15) and d g, OO (J = 15). Thus the signal assigned to the proton

nearer to the strongly deshielding group is shifted appreciably more upfield
( A 6 O, ?4 ppm) when the sulfur in the thiocarbonyl compound is replaced by
oxygen than is the signal assigned to the second proton.

If the reasonable assumption is made that both compounds possess in so-
lution a similar distribution of conformations, one can conclude that the strong-
ly deshielding group is the thiocarbonyl or the carbonyl group respectively.

With the additional assumption that the conformational equilibrium is
mainly determined by the repulsion between the two bulky phenyl groups, one
can draw a most probable "average conformation" (cf. formula in fig. ) with
the phenyl group of the benzyl residue and the phenyl group in the 4-position
on opposite sides of the plane defined by the five-membered oxazolidine ring.
Hence the signal at lower field corresponds to the proton HS, which is nearer
to the strongly deshielding thiocarbonyl group.

Sincerely yoll"s

l/ ?/"1"-L



I I I

o b
H5

S
N

HS H*H

c.Hu

\o
F
It,{6.0 5.O 4.C 3'o PPM



91-38

QUEEN MARY COLLEGE
(UNIVER,SITY OF LONDON)

MILE END ROAD. LONDON . E.I

TclcDhüci ADV^Ncc ,18 t I

DEPARTMBNT OF CHEMISTRY

Professor B. L. Shapiro
Depertnent of Chenistry
Illinols Instltute of [echnolory
cErcaco, rrr.
u. s. a.

PROFESSOR K. W. SYKES,- -:-M-,Ä:, t"si.; ö_phi,:---
PROFESSOR B, C, L. WEEDON,

D.Sc., Pb.D., F.R.I C.
PROFESSOR D. C, BRADLEY,. D.Sc.

30 Uarch 1955

Inequivalent MetlqyLene ProtonE (or sone are nore equal
tha^n others

Dear Barry:

In the last letter fron Queen llary College te claimecl the
rorld. record of I1.2 p.p.n. for inequivalent netllylene.protons
by resorting to the paramagnetic cornpound' ReClo(PEtzh)2. I"I
re not clain O.72 p.pol[. &e the record for ine{uivalent-nethylene
gtoups in a {ianagnetic conpound.? 1[he cases in question are
nncrr(rutzfr) 3, rrcr3(Putzh) 

3.

Irhe apectnrn is shorn in the figure antl 1s in the literature
(UoI. Phys., !Q, 4J-, L96r) as having an inequivalence of only
about 0.1 p.p-n. in the'netbylene protons. This was based on the
assignnent by areas of the group centred at -2.12 p.p.n. to the CH)

protons a.ntt the group at -2.!2 p.p.n. to the CII, Protons. While
d.oing some conparisons of the Varian ancl Jeol I00 Mc/s spectro-
neters, re decitled to use their hononuclear decoupling facilities
to cbeck thie assignnent. Irrad.iation of the peak at -2.!2 p.p.rn.
affected not only the CH, proton resonance as expected' but also.
the group at -2.12 p.p:n? (no natter which instnrnent was used!).
Further äxarnination-indicatett that the low fielcl peak was rhalfl
the CH^ resonaltce and. the higlrer fieltl pealc was the otherrhalfl
of CE^apI_ur CEl. This assigrrnent also lead.s to the area ratio
beingt2il, but'ras not consicleretl before because of the high d'egree

of inequivalence inferred.

.ü rli f:.. -=- -..]=.=-
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ThisinequivalenceapparentlytluetothelackofsyPnetry
a"ro'nd, the p atons extends ia the paranasneti" "äJä;i 

R;F(Cuiurrcnr)zdrcrr
to the ß CH^ protong. The shift difference is 0'J p'p'm' r'lach

i. ririri"a äpito*inately ! p.p.n. tlomfield reletive to the dia-
magnetic analogue.

Dt. Salesr calculations (ä ra La tar) on pseudo contact
shifts ind.icate that the large nethylene inequivalence can be

accoqnted. for this ray. Eoräver the shifts relative to diamag-

netics requlre an aaaiti.onal nechanisn rhich for alkyl gloups ,l
courd be rationalised aa a r propagated. (isotropic) contact shift'

Incidentally,tbeincongnrityinusingthephrase"ticklel|to
degcribe the most refinect nuclear d.ouble resonance experinents is
beconing too nuch for us! Does arSrone have a motle suitable phrase?

Yours PenitentlYe

&a 4,,*
Etirard tr. Rand'a1l and D. Shar

rel
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COMUNTTA BUNOPEA
DELL'ENERGIA ATOMICA

La Comfudoae
CENTRO COMUNE DI RICERCA

ETIROPATSCHE
ATOMGEMEINSGIAFT

Dc Kmtctioo
GEMEINSAMES FORSCHUNGSZENTRUM

I'iagnetic Resonallce

EURATOM
ccR

ISPRA
(TTALIA)

COMMUNAUTE BUROPEENNE
DE L'ENERGTE ATOMIQUE

La Commission

CENTRE COMMUN DE RECHERCHE

BTIROPESE GEMEENSCHAP
VOOR ATOOMENERGIE

I)e Cornissie
GEMEENSCHAPPELUK CENTRUM

VOOR ONDERZOEK

1 April 1966I slra .
IISTng'

Prof. Ir. Bernard l. ShaPiro
Illinols Institute of TechnologY
Technolo
Chi caso/

ry Center
Il_l_r-nol s

Title: Orientatlon of H13cN i'' r-rt;lratic phases

Dear Professor Shapiro:

Some -bine ato I succeed.ed to get spectra of or'-Lc;''ied' II13ct"l

lrlp-capronylo)ly-p'-ethoxy-a?,obenzene.Thesp]-i.btirlgai
63oC vrith a. concentratlon of appr.o:<. 1C nole iz nlicl is

i11Z cps. l:ij-1;ir ;CH Z1a cps :-n tl1 3Ctl and positlve the rlegree

of order S6 of iiru longituclinal axes is: (sec Englert'Saupet

z. f , l{atu-rf . &, 172 (1964)
-))

D rf
1 2 = 0.017tf

T1,2 = 1112 27o = 01842 kcps = d.lrect dipolar couplltrg

coirÄtant. rHC = 1.0646 I

surprislngly enough an experimerL'; vrl';h p-capi'oniiloxy-p' -

e thoxy-azo>rybenzene lrislcle d a splitting orf 116 cps ( S = -O 'C0 3)
F

only. t''tIith a posltive slgrr fo:. the incrirect coupling cons,r;atib

jggthlscanonlyloeexplainedvlithancgatlvesignfor'the
d.lrect coupling constant B v\/hich would anrount rüo a perpend'icu-
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2

lar orientation of H1-1CU with respec-b to the longlturLinal
axes of the nematic host substance. A reduction of Ja" in the
azoxy d"erj-vatlve due to beginning proton exchange is unlikely
since in the isotropic phase at 15ooc the normal splltting
of 27O cps was determined.. Besides there does not seem to be

a dipolar association in the nemati-e phases as in liquid HCN

since the spectnrn 1s typical for an isolated tvro spin system,

Yours sincerelyt

/ YM,4
H. Spiesecke
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Institut für physikallsche Chenle
der Rhein. -T{estf . Techn.Hochschule
Aachen, Direktor Prof.Dr.U.Franck

51 .Aachen, den 4.5.1966
Klosterbongard 12
Fernruf 422 2154

lv1r.
Dr.Bernardl.Shapiro
Illinois Institute of Technology

cHICAC0, 60616, USA

Sehr geehrter Dr. S h a p 1 r o !

zur Bestinnrung cles Dlffuslonskoeffizlenten D^ nit Hilfe der
Spin-Eoho-[echnik wlrd eln über die gesante Frobe ]inearer Feld-
gradlent benötigt. In Gegensatz zu bekannten Meßnethoden be-
nutzen wir elnen lnpulsförmlgen Feldgradlenten. Dlese lVlaßnahne
hat den Vortellr daß sich dle Probe ln ZeItintervall von t = - oo
bls t = 0 in thermlschen Gleichgewicht befindet, und dleses
Glelchgewicht nicht durch den vorhandenen Feldgradlenten ge-
stört ist (siehe Zitat 1 ). ljabei befindet sich-die Probe tn
homogensten Teil des konstanten Magnetfeldes H^r so daß die In-
honogenität des konstanten lviagnetfel-des H^ praKtlsch zu \ernach-
lässigen ist. Gleichzeitig mit den hochfrUquenten Inpuls wird
der Feldgradlent dem homogenen FeLd überlagert.
Zur Erzeugung des Gradienteninpulses wird die in Abb. 1 wieder-
gegebene Schaltung verwendet. Zrtt Gradlentenspule ist ein Ohn-
scher Yficlerstanil j-n Serie geschaltet" Hiernlt wlrd die Anstlegs-
dauer des Gradlenteni-mpulses auf den kleinsten Yfert eingesteLlt.
Die Anstlegs- uncl Abfal-lzeit (Uis auf 90 %) des Gradlentenim-
pulses ist bei iler hier wi-edergegebenen Schaltung 30 1's.
In der Abb. 2 sind clie Diffusionskoeffizlenten wiedergegeben,
die von uns nit konstanten und mlt lnpulsförnigen llnearen FeId-
gradlenten erhalten wurden. Diese Meßergebnlsse sind nit den
Werten von SIMPSON und CARR (Z) und nit Ergebnissen verglichen,
die rnit Hilfe der Tracermethode (5) bestinnt wurden.

288, (1965)
1086, (1965)

(1958).
Chem. Soc.

i'lit besten Grüßen

(1) ste jskal E.o., J.E. ranner, i: 33iT;":t{:. #,
(2) Sinpson J.H., H.Y. Carr,
(t) Wang J.H., C.V. Roblnson,

Phys. Rev . U, 1201 |
J.S. Edelman, J. An.

D, 466, (t957) .

///-+
IJ. Oehlnann

alil
Dr'. Ko sf e1d
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@-nS e1nes inpulsförmigen
Felclgradienten.

Abb. 2 Selbstiliffusionskoeffi-
ffivon wasser ln Abhängigkeit
von cler Temperatur.
X Eigene i,'lessung mlt irnPuls-

förnigen Feldgradienten.
O l)igene lllessung nlt konstanten

llnearen l'eldgradlenten.
A ,Verte nach SIi',{PSON' CARR (2).
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Edelnan (7).
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UNIOTI CARBIDE CORPORATION

P. O. BOX 278, TARRYTOWN, N. Y.

UNION CARBIDE

RESEARCH INSTITUTE
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Aprll L2, L966

kofessor B. L. $traplro
Ii-llnots Instltute of fbehnoLory
Chtcago, Il}Lnols

Dear Barrry:

tfe recetvecl a C-LO2l+ a fev monthe ago, and have so far been
more lntereeted ln ltE potentlal as an anelog tä äfgftal comrertor thah
tn lte perform,nce ln slgnaL enhancement, although the latter has been
uEefuL on occaElons. One trlck we have triecl ls to selectlvely canceL
spectra of corponents Ln mlxturee. If , for erca,up3-e, we have two fractlone
containlng anounts X1 ancl b of a eolrponent, A, then we nlght enter the
flrst fractlon X, ttnes ancl-the second X., tlmes tn reuerse polartty,
thereby cancelllig the spectnln of A. Tfits ls of eourse lnefftctent ln
practice, so we in fact utllize clifferent galn settings, and look to the
clay lltren the sealLng la done entirely ln a eomputer. . It rnay a1.so be
necessarXr to use fairJy clllute solutions f,s lLlnlrnize solute-solute
interacttons, 'whereupon cancellation of signal aggravates slgnal to noise
problens. Ttrese effects are often snallest ln nlxtures most dtffieult
to eeprarate, however, so that the situatlon doesnrt appear altogether
hopeless. As an e:ra.rqrIe, I've attaehecl (top ana bottm) spectra'of two
nrixtures of erJrthro and threo lsomers of l, 2, J-trlchlorobutane, and
between them one codbination clesignecl to subtract out one of the com-
ponente.

f hope thls gets me relnstated on your nalllng list.

S:ineere\y yours,

";/" .r/
llhipple8.3
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Mqx-Plonck-l nstilul für Biochemie
Dr. J.SonnenbichLer

18. 5. 66München 15, den
Goclhcslroße 3'l

Fernruf 59 4261/63
Poslschließfcch 64

Ilerrn
Dr.Bernard l.Shapiro
I11lnois Instltute of Technology
Chicago,6o515

I,leber Herr Dr. Shaplro!

A1s klej.ner Beltrag zv ilen IIlNlim,-letters möchte 1ch heute
auf d1e Probleme d.er Blochemlker zv sp"echen konnenr

Messungen mlt kLelnsten Substanznengen.
An unseren Institut wlrd vlel an der Strukturaufklärung

organischer Naturstoffe gearbeltet. Dabei stehen w1r häufig
vor dem rroblem, mit unserem A-6o Messungen m1t I 2 pMol
(eoo 5oo Y) durchzuführen. Selbstverstä.ndlieh verwend.en wir
nur Mikro-sample.-tubes. Jetzt haben wir den al-ten J-turn insert
u.nseres A-5o gegen den neuen 6-turn lnsert der neueren Geräte
ausgetauscht ohne die Shinspulen auszuwechsel-n. Unsere
sensitivity für den t/"-ltnytbenzolstandard hat sich dad.urch
von 7zl- auf 15:1 verbessert. Wir können diesen Austausch
allen Bositzern eines al-ten A-6o wärmstens enpfehlen.

Zusanmen mit den TAD konnten wir 1n den vergangenen lagen
mit 3oo y Substanz eines sel-tenen Nukleoslds aus $-RNA gute
Spektren aufnehmen und die i(onstitution beweisen

Wir sind für irlle Tips dankbar, die eine weitere Verbesserung
der sensi-!i-$ity bringen. Von den dirmen wird ja 1m allgemeinen
mehr lVert auf die Yerbesserung der Auflösung a1s auf eine Er-
höhung der !,mpfindllchkeit gelegt.

Mit freundlichen Grüßen

Ihr

,fuu(.rt't /,rrrrr"e/i.//t,
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lnstitut fur Elektrowerkstoffe
G E M E I N N O TZ IGE S FOR SC H U N G S IN STITUT D E R F RAU N HO F E R. G E S E IiSC H A F I

Prof. B.L. Shaplro
Illlnots Instituto
of Technology

Chlcago, IlIlnols 50615
USA

lhrr Zcichoh lhr. Nodrridll vom Unser Zeichen

INSTITUTSDIREKTOR:
PROF. DR, R, MECKE

TELEFON 0761 .45514

78 FREIBURG I. BR.
ECKERSTRASSE 4

Aprll 6,196e

ttl - and rtg-spectta of 1r315-Trlfluorobenzene Dlssolved in a Nenatlc
Llquid Crystal

Dear Professor ShaPiro:

Recently we lnvestlgated the proton and the fluorine NIIIR spectra of 1r315-

trlfluorobenzene oriented in a nematlc solutlon of 414r-di-n-hexyloxy-azoxy-

benzene. From the analysls of the spectra taken at 60 and 56.4 Mcps we obtained

the followlng results:

1. 1r3r5-trlfluorobenzene in a nematlc solution is more oriented than benzene

and less than hexafluorobenzene. Chuacterlstic values of the degrees of or-

der S for the dlfferent substances are: benzene S = -O.1O' 1r315-trlfluoro-

benzene 5 = -o.15, hexatluorobenzene s = -o.26 (S = L/2 1scos20 -l)Rv' where

I ls ttre angle betreen the nagnetic fletd and the nolecular symmetry axis

normal to the nolecular Plane).

2. The scatar couprtns constants 4:t" , 4;t" ana .rflftho are positive,

tfl;"" 1s negatlve. The values and the relatlve signs of the constants have

recentry been prbllshed by Jones, Hlrst and Bernst.lrrl). rnteresting ls

the conparlson wlth hexafruorob"nr.rr.2), where tä;tt has about the same

absolute vaIue, but a negatlve slgn.

3. Conparlng the ratios of the measured coupling constants for the anisotroplc

part of the total (dlrect + lndirect) sptn-spin-Lnteraction with those

calculated for the dlrect spin-spln-interactlonr we conclude that there

exlst notlcable contrlbutions of the lndirect spin-spln-interactlon to

th*F(ureta), IIF(ortho) and f,F(para) couplingsrAnisotropic contributions
,-inol"-,'t" sa.o"
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to FF coupllngs t.#;;P*porred by snyder and Ander"orr2) for hexa-
fluorobenzeneo (ftrer1 res,lrt,r for C6F6, tnctudtng the slgn o, ,il;4.
nentloned above could be conflrmed by us.)

4' The anlsotroples of the proton and fruorlne chenlcal shlft turned out to be

4€a =

a6r =

(-z,so t o.zo).10-6
(+gg t 5).10-6

(wtth 46= org L/zr Qx + ,w), z-exrs perpendlcurar to the moreaurar
plane, y-a:rls perallel to the ör uona). The ehtft anlsotropy of the protons

'n 
lr3rs-trlfluorobenzene ls nearry the sane as in;"r"";äj 

-i-r., 
i o,ri.

1o-e' rn contrast, aQfr dlffers strongry tr.r anr value obtalned for hexa-
fluoroben ".n2) t*rsi. 10-6).

conblnlng our varue "t ^f6-, 
wlth the shietdlng antsotropy of nonofruoro-

benzene glven by snyder=' we obtaln the following relatlons for the shlel-
ding tensor components of a fluorine nucleus of nonofluorobenzene or 113rs-
trl fluorobenzene

6xr - oäa

qut - 6aa
= -L57. 1O-5

-c= -41 '10 "

Thls procedure seems to be justlfied, since there ls no gr€at dlfference
between the scalar shletding constants of TSre and CfrF.

The observed dlfferences of the shletdtng tensor conponents cari be explalned
by the theory of Karplus and n""5) wlth reasonable values for the degree of
lonlsatlon and of the double bond character of the cF bond. For a further
study of the CF bond we intend to investigate sone other fluorobenzenes
orlented ln nematlc solutlons.

At the end of thls contrlbutlon to rrrNN we should llke to nentiop a probrem
we have with our F19-t.""trements. For a more exact deter:mtnatlon of ÄF,
we need an lnternal tr'l9-standard which should have as htgh a symmetry as TI[S,
and which glves only one llne ln the nenatlc and the isotroplc solutl.on. We

have trled to get sl(cFg)4 or c(cFr) 4t ot at least to flnd a prescrlptton
to make then ourselves, but wlthout succes. Perhapa readers of rrrNN can glve
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us advlce?

Up to now we deternlned ÄE-F by measurlng the shlft of the nematlc spectrum

agalnst the isotroplc spectrun. We applied the following slnple method using

the stdebands of a 2OOO cps nodulation: After recordlng the maln signal of

the nematic phase we heated the sanple so that the following sideband belonged

to the isotroptc phase. The maln stgnal posltion i, ln the lsotroplc phase then

ls Y = Usldeband-2ooo.

We are lndebted to Professor G.C.F1nger, Urbana, Illlnots for giving us 1'3t5-

trl fluorobenzene.

Slncerely Yourst

?, Ä)&<t"'q A S c,..-..^ gn-t

(J. Nehrlng)

1) R.G.Jones, R.C.Hlrst, H.J.Bernstetn, Can' J'

2) L.C.Snyder, E'lY.Andersonr J. Chem' Pltys' 42t

3) A.Saupe, Z. Naturf . 29, 572 (L965>

4) L.C.Snyder, J. Chem' Phys. p,, aO+t (1965)

5) M.Karplus, T.P.Das, J. Chem. Phys' $r 1683

(A. Saupe)

Chem. jlr 683 (1965)

ssso (1965)

(1e61)
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CEEüI I'TRY DEPARTIIENT

Ilnnrsnsrr oF Eousror
CULLEN BOI'ITVARD

April 7, L966

Dr. Bernard L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago, IlLinols 606L1

Dear Barry:

AbIOTHER HßMPLE OF LINE BROADENING CAUSED BY OXYGEN

Since we are just learning to operate our HA-100 we thought
we would l-ike to share one of our experiences with readers of the
Newsletter. Ray Ettinger of Varian Associates suggested propylene
oxide to us as a good compound for checking spectrometer performance.
In particular, the proton adjacent to the methyl group provides a
forest of closely spaced lines that demands a good field-frequency
stabilization unit to obtain a resolved spectrr.:n. !trhile
Ray Ettinger was visiting with us rtre prepared a propylene oxide
sample by bubbling ni.trogen through a neat sample containing
benzene, and sealed the sample tube with a plastic pressure cap.
On the day of sample preparation vre obtained a reasonable spectrumt
but the quality depreciated rapidly until on the third day we
obtained the enclosed spectrum of two of the protons labeled
ttunder Nrtt. tr'le then decided to use a vacuum degassed sample and
found iffiediately the resol-ution, stability, and signal/noise
improved as demonstrated by the other spectrum labeled ttunder

Vacuum". It is obvious that some oxygen diffused through the cap,
and that this oxygen is a trouble-maker. Needless to say we have
routi.nely used vacuum sealed samples for any work other than casual
examination of reaction mixtures. Even though the effect of
oxygen broadening is well-known, we had to be reconvinced and we
therefore would suggest to Newsletter readers that they be
exceedingly particular about excluding oxygen i-n samples of
critical interest.

Sincerel-y yours,

(h(, @,jeg Jril*

Enclosure

M.R. I^Iillcott Bil-ly J. Fairless
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FUNDAMENTAI. PRI}:CIPI-ES OF

ref^:lsFsmK*GGt ENROLLMENT: To insure full opportunity for indi-
viduol gortkipotion, the totol numbcr of r?udlrtr
occcptcd vill bc limited. Enrollmcntr vill bc oc-
cepted in I'he ordcr in which thcy orc rcccind.
Enrollncntr moy bc modc by individuob or
orgonizotionr. Any numbcr of pcrronr fron o
ringlc orgonirotion noy cnroll os long or thcrc
o?c voconclct.

FEES: $125.(X) (includcc bonquctl. No rcfundr vill
bc grontcd ofter thc opcning of thc progrom'
Houring: To orsirt portkigontr in sccuring l{rcir
orn occommodotioas, o list ol houdng fociliths
locotcd ncor thc comput rill bc rcnt irnncdiorcly
to coch rqirtercd opplicont for tlrc coursc.

LOCATION: Thc Univcr:ity of Colifornio, livcrridc,
is locotcd in thc City of Rivcridc oggrorinotcly
60 rnilcc cost of Los Angclcs, ond rnoy bc rcochcd
by tro rnoior frccroyr. lononzo Airlincs tcrviccs
l,ivcnidc from Lor Angclcr Intcrnotbaol Airpo*
ond Phoenir, Arirono. Frcqucnt hclkoptcr *rvicc
(Lol Angclcr Airvoyrl is ovoihblc bctreco LA.
lntcrnotioaol ond Rivcridc. Adcquotc porling it
ovoilobh on compur.

INFORMATION: For infonnotion plcorc vritc, phonc
or rirc loy Dull, University Ertcnrinn, Univcrsity
ol Colifornio, Rivcnidc, Colifornio. Phonc (Areo

Codc 7l{) 7n-nql. C.o-ordinotor: ?rofcrsor
Robcrt C. Ncumon, Jr., Ilagor?mcnt of Chcmbtry,
UCR.

ENROLLMENT FORM
Fundomcntol Principlcs of N.M.R. Spcctrorcopy -Chcnirtry X ,|fl)
Moil to: Univcrity of Colifornio Extcnrion, Unhc;sity

ol Colifornio, Rivcrsidc, Colilomb 92502.
Enclorc: Chccl modc poyoblc to Thc ßcgcntr of the

Univcrity of Colifornio in t{rc omount of
$t25.

llrm Socid Scsrlty llo.

Poritisr

llriling Addct!

Tchpnoilc

Xoü Adü63

LTCTUßES AND LABORATORIES

tllsT DAY, Wednc#oy, lonr E

9tr0- 9:il0 lntroductioar

9:il0-10:!10 An lntrodutlion to ord thc lodc ?dacighr cl
N.M.r.
P r ol e ssor I ohn Bal <lc s hwiele r,
Stonlord Universilv

l0:{5-12:ü) loric lnrtruncntolioa
llr. Rol liltnryet,

' vrrrrrr Asvriatcs, PoIo AIto

2fi- 2:10 Loborolory Lrclurc
llr. Rrrr' I)lttnger,

- \'aian,4ssrx'iofcs. l'alo Alt<t

2:il0- 5:ü) Ogcrolior ol A-@ tLoborotoryl

6:iX) Diaa:r lSgcclcrl

STCOXO DAY, Thundoy, Jurr 9

9:iX)- 10:ilO Chcnkol Slrlt
I'rofsxrr lc'hn l). Rolrrls.
Col(<,nuo lnrlrlulc ol'I cchnology

ll :(tr.12{D Spia-S9ia 39lirra9
I)r .StunL'r Ilonutt. l c t l' r<tpulsiut lzb<nalon,
( )dtlctrtrrt rnslrtutc ol I rchreIogy'

l:il0- 2:lO Agghcotnar ot N.M.l. to Strc<?trc Drtcminetioo
I' rol t ss<tt ] f ar jorrc (,'uscno.
Llnirr'rrrlr t'l Cultlorut. Intnt

2:!10- 5{D Dcnoittrcliot Loborotory tcnoar'
fv:aiag Spcciol Lcclrrc oad Open Lcborctoricr

. D?mdrttratro,! labo.ttqrar rill includ? V|Iobh
Tcmp.iatur? 09crrtrm, CAl, Sgrn-d?(ouglin9, lntroduc-
ton to HA-10O, Spectrd lnt.rpr?Ution, l,!d HA-lm
0tmrrtrati$!

\o
?
I

lJt
$.

ftr.trp.f,"
SPECTROSCOPY

S?ONSORED lY: The UCR Dcpoilrncnt of Cheni:try
od Univr?tit of Colilornio Ertension, Rivcrsidc

WHEN: Wcd.-Fri., Junc t-10, 1966

WHERE: Chanistry luilding, Univenity of Colifornio,
Riversidc

Purposc ond lor vhom intended: An intenrirc
short courtc dcsigncd to introducc the portici-
pont3 ho the bosic theoreticol ond proctkol
fundorncntolr of N.M.R. rpcclroscopy. lt i3
oirncd prinorily to instruct personncl from in-
dustry, olthough it rnoy be equolly voluoblc to
pcnroni in ocodemic ond tovernment loborotories.
Thc motcriol vill bc of intercst not only to
thosc dircctly involved in the use of N.M.R.
3pcctromctcrs, but oko rupcwisory perronncl
intcrestcd in the potentiol urefulness of N.M.R.
3PCCtroscoPy.

COURSE DESCRIPTION: The coursc vill be con-
ductcd ot o bosic rother thon odvonccd levcl ond
vill bc compored of o scries of lectorcs ond
loborotory sessions. ln the loborotory rcssbns,
coch gorticipont will leorn thc lundomentols ol
opcrotion of o bosic N.M.R. rpcctrornctcr ond
bc givcn demonstrotions of spcciolircd ouriliory
cquipmcrt ond odvonced 3pcctromclcr. Opcn
loborotory scr3bni on Thursdoy cvcning ond
Fridoy oftcrnoon vill ollor porticiponts to
further fornilinrizc I'hcrnsclves witt thc inrtru-
rncntotkn of N.M.R.

CRIDIT: Thb counc is sct up 03 o onc unit courc
under tüo titlc "Chcmirtry X {X)." For thorc
dcidry crcdit o finol cxoninotbn vill bc aivcn
ot ftc cnd ol thc coursc. All porticipontr vho
comphtc ttc counc, whcthcr or not thcy tokc
tlro finol .troninotion, vill bc givcr o 'tertificotc
ol conplclbn."

fridoy, Juac l0

loroa- l I N.M.l.
l'roftsor \1. l'. llawlhornc,
Unrrgrsrty ol Cahfomu, Riycrside

Fluoriac- l9 N.M.l.
Prolcssor RoDcft'l'aft,
Urutercity ol Cafiomu, Inirle
Kinrlkr ol Forl ?roccrg
Prolessor I'rcnk Anet,
University ol Cal{ornia, /.os Angeles

Orer Loborclo;io

Fiml Eronirotion (Ogrbmll

TfilTO DAY,

9S- 9:15

9:tl5- 10:il0

l0:{5-12fl

l:!10- 5fi
lS- l:,15 0nüir.ßin



PROGRESS IN

CHEMICAL APPLICATIONS

o'o.n.f.

CONFERENCE PTOGR,AM

FIRST DAY, MordoY, Junc 6

t :!D o.n.-lr;htrotion--Chcnirtry luilding

9:!10 o.n.--Opcring Rernotr

9:{5 o.m-Wclcone

lO{Do.n.-Applicotionr of N.M.R. to Studic of
Conformotion ond Conformotionol
Chongcs

Professor l;rank Anet,
University of Culif<trnia, Los Angeles

I :30 p.m.-Applicotionr of Spin-Decoupling to
Spcctrol Anolyris

I)r. Stanlo' \lurrall,
I c t I' rcltulsil nt I tbt r uk tn',
Culif or nitr I rtslilrrlc of ' I' eclunlog;

3:ü) p.rn.--Corbon-13 Mognetic Resononce ond

Mohcllor Slructure
I'rcfesxr l)ar'i<J Il. ()rarrl.
(/rtiler.silv ol 11tdr

6:00 p.m.-Boaquct

SECOND DAY, Tuedoy, June 7

l0:fl)o.m.-Holidc lonr os Chcmicol Probcs for
N.M.R. Studig of Protein

Profcs.sor I ohn I). Iluldcsc'lrrliclcr,
Stu{ord (rnilcrsilv

I :30 p.m.-lrora-Fluorophcnyl N.M.R. Shielding os

o Prognosikotor of Acid-Bose lnter'
oction3

P rc | ess<tr ll<tbar t' I' uf t.
Universilv of Culifontiu, lrvirc

3:ü)p.m.-Some Miscelloneous N.M.R. Problemr

Professor lohn l). I(oberls,
Calif ornia Institute of ' I' echrtology

REGISTI TION AND FEE: Thr rqbtrctkn hr of
$1).(X} inclndct ttr bonqrct or Mordcy rve'
ning. ln ordcr üo ochicvo norinrm intcroctin
bcüccn rPcolcr: ond gortkipontr, otlcndonco
mov bc tctrklcd. (No rcfun& will bo Sroarrd
oftär thc ogcning ol ilrc Prcgrcrn.l

HOUSING: To osist porticiponb in rccurin; thrir
oun occommodoiions, o lirt of nrotolr ond
hotcls locotcd ncor thc congr rill br ront
inncdiotcly to coch pcr:on who rcgktc?s or
rcquctt thir lirt.

LOCATION: Thc Unircnity of Coliiornio, Rivcr-
side, ir locoted in thc City of Riversidc opproxi-
notcly 60 milcs cott of lor-Antchr, ond moy
bc rcöched by two rnoior frcwoys' lolronzo
Aiilinec scrviies Rivcrsidc from Lor Angclcr
Intcraotionol Airport cnd ?hoarir, Arizono.
Frcqucnt hclkoptcr rcricc ( lor Angcles Air-
dovil is ovoiloblc bctrccn L.A. lntcrnctionol
ori lircnadc. Adcquotc Aorling ir ovoilobh
cn conPü3.

INFOIMATION: For inlonnotbn pho-c witc,
phonc or virc: loy Dsll, Univc?3ity Ertcnrior,
Univcnity of Colifomio, Rircrridc, Colifomio.
Phonc (Arco Codc 7141 7t7-5741.Co-ordino-
tor: ?rofcrsor lRoöcrt C. Normn, Jr., DcPort'
mcnt of Chanistry, UCR.

SPONSORED BY: Thc UCR
irtry ond UniversitY of
Rivenide

WHEN: June6&7,19f6
\tHERE: Chcmistry BuildinS, UCR

?ROGRAM: Thc UCR Deportment of Ctcmistry'
in cooperotion with UC Ertcnsion, 

- 
Riveridc'

is oleoied to Drcacnt o distinguishcd group of
chämists vho iill discuss rccent dcvelopmcnts
in thcir rcrcorch involving chcnicol opplico-
tiorc ol N.M.R. 3PcctroscoPY.

Thir -cmfcrcnce is intended to oppeol to
chcmirts octivcly cngoged in N.M.R. rcc€orch.

Dcporftiatt
Colifornio

of Chcrn-
Ertcnsion,

ENTOILMTNT FOTM

?ro6rcrr io Chcnicol Applicotioar of N.M.l.
Moil to: Univcrsity of Colifornio Ertcnrion, Uni-

vcrsity of Colifornio, Rivcnidc, Colifornic
92502.

fnctose: Chcck modc poyoble to The Rcgcntr of
thc Univcnity of Colifornio in the omount
of $20 (includes bonquet.)

XarE Sociel Sccuiitt llo.

Position

Nl.iling Addi.rs

TclcplFnc \o
H
I

tJl
l7l

Hofir AdalrcJt
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oePARYEMExT DE cHtMtE
365, RUE NrE,xoLAl

UNrveRsrrE D'ErrawA
FAcuLTt DEE EcreNcEg puREB tt relutquC:l

UTIIvERSITY T]F ETTAwA
FACULTY oF PURE AND APFLIED SIcIENEE

OTTAWA Z, CANADA

A

OEPA,RTMENT oF cHEMIBTRY
365 NtcHoLAB St.

April l5th, 1966

Stereochemistry of Dioxanes and Abortive atternpts at Differentiation
of Enantiorners.

Title:

Ptofessor B. L. Shapiro,
Deparürrent of Ghernistry,
Illinois Institute of Technology,
Ghicago 60616, Ill. U. s. A.

Dear Barry,

$ B
*.5
g

'We have been continuing to analyse the ArB, spectra of sorne
additional Z, 3-disubstituted dioxanes. The spectruär öf. Z, 3 -diphenyl-
lr4-dioxane, rn.P. I32o gave the following pararnetets. The equality
of JO and J"

F{q JgJ ..2.8 sp9,

-I1.7
6.4

32.7

f J

JLle
o{k."
c,\r".,.

Gern
t

AB
6

/Hß benzene =

reguire tJre cornpound to have tJre cis configuration, and to (see Can. J.
Chern.,43,3445(1965}forthecornp1eteargwnentasapp1iedto
dichlorodioxane) be undergoing rapid chair-chair interconversions. This
conclus,ion like that for the dichloro derivative corroborates the original
assignrnent and negates the conclusions of Caspi and Lefevre. Perhaps
rnore surprising was the result obtained frorn the analysis of naphtho-
dioxane. This cornpound, m.P. L34-136 was assigned the trans
stereochemistry on the basis of X'ray analysis (Hassef Acta. Chern'
Scand., 10, 136 1956). Yet we obtained the following result frorn the

aaa 2
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AZB 
Z analysis.

z

ulq

R
t\5 o*\ar

;: cha"* J

J

JA J" 2.9

l{B Gern

AB

6

-11.7

6.4

13.6

o

Again the compound rnust be cis and interconvertingll To check our
assignrnents we ran the spectrurn at 100 mc. (courtesy of Variants
Leroy Johnson) and the above pararneters gave a calculated spectrurn in
good agreement ( <0.3 c.p. s.) witJ: the observed. We have just learned
frorn Dr. Altona at Leiden that he analysed the sarne cornpounds and
obtained results in good agreernent with ours. He has subrnitted a paper
for publication in Tetrahedron. 'W'e therefore plan to proceed directly
to the analysis of two new dioxanes which were synthesized by Dr. Belleau
of our deparbrrent. I donlt believe anyone can scooP us on these.

I read with interest the report by Pirkle on ttre observance of
two signals for racernic trifluoromethylphenylcarbinol in optically active
a-phenethylarnine. I rnight as well report our lack of success in this
area. 'We synthesized an apPreciable quantity of optically active
p-tolylethyl sulfoxide but have not been able to differentiate enantiorneric
alcohols in this solvent. 'We had hoped that enantiomers rnight exhibit
different values of J"_O but in all cases the OH signal of our

tt
H_-H

alcohols was a broad singlet in spite of our lacking precautions to ensure
dry solvent and solute.

Yours sincerely,

RRF/cg Robert R. Fraser.
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PunDUE UtrtvERStTy
OEPARTMENT OF CHEMISTRY

LAFAYETTE. INDIANA 47 9O7

Ap1:. 6, :766

Dr. B. L. Straplro
Deprtnent of Cbenlstry
üLlnols Institute of Technologp
Cblcago, T1'l lnols 695,t6

C\rment lt'IR Stuclles at Rrrclue

Da,r h,rry:

For the beneflt of reaclers of the NltiR Newsletter, here 1s a brief relnrb
of sme rrcrk nblcb shoulcl be reachlng the preprint stage wlthln the
nert senreral rcntbs.

1. Dl.ek Eugbes has relnvestleated the clllutlon shifts of benzolc
aclcL ln benzene, uslng erctreme care to eJ.lnlnate nater and. analyglng
the clata by tbe metbocl of hvis and Pltzer. fie flncle tbat the 0lI
shlft of benzolc aclcl mononers ls about 1 gm upfield. fron benzene
at roon terlnrature, and. lt seems to move to hlgler flelds as the
tenlnrature Le raleed. The 0H shlft .for the dlmers also moves upfleld
at blglrer tenperatures, startlng at about -5. B frp from benzene at
,ooe.

2. nrrrl Slnon bas beea Looklng at the hydrogen-bontl ehlfts ln the tbree
cmlnnent system CCla-clloxane-uaterr at verlp lov rater concentratLons
nhcre {2O dlners ancl 1n\6ers are absent. I[elther the 8sO ruonomer
nor tbe {2Gcl.1o:cane cmplerces appear to have terperature lnclepenclent
chenr{cal shlfts, but we hope to be abLe to unravel the data anct
obtaln sme 

^E 
and. K vialues.

7. As relnrted at the recent Pl.ttaburgh ACS meetlng, Ron Blrkhahn
has Ed.e geveraL flrrorlne-labelled. soaps of the type CF3(C,g2l-COOIta.
Because of the reJatlve\y enornous solvent-sensltlvlty of Fl9"shlfts,
thege golutlons shor ttrastle spectral changes vhen the solute lons
aggregate to forr n{cellesr and. ne ar€ lrel1r e:ccltett about the possl-
balltlee of uslng tÄls netbod to obta.ln aclclltlonaL lnslgbt lnto the
phyelcal. cbem,lstry of detergent golutlons.

Slneerely,

Norbert MuILer
Aesocl€,te kofessor

ril6-1966

Wlth begt regar'tls.
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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

48OO FORBES AVENUE

PITTSBURGHI PENNSYLVANIA I5213

Pittsburgh
Coal Research Center Aprl1 15, L966

Dr. B. L. Shaplro
Department of ChemlstrY
I11lnois Instltute of TechnologY
Chlcago, Illinols 606L6

Dear Dr. Shapiro:

C13 NMR of Dlene-Iron Tricarbonyl Complexes

H. S. qrt<ntsky, E. N. Frankel, and I have completed a study of
the C13 NMR spectra of butadlene-iron tricarbonyl and methyl octa-
decadienoate-lron tricarbonyl to.ald in the elucldatlon of the struc-
tures of theee cornplexes. The crJ-H coupltng conatants lndicate that
all of the C-H bonds ln the butadl-ene "otpl.i 

are essentially sp2

hybrida. This observation, the C13 and HI chemicaL shifts, the It-H
coupling constants, and other data are consistent nith a structure ln
wnfcn the bondlng of Fe at C-2r3 in the diene complexes ls very simllar
to that ln ferrocene, but ln whlch the termlnal CH2 or CHR groups are
slightly rorared abour the c1-c2 and c3-c4 bonds of the ligand. This
sterlc distortlon of the ligand frorn planarlty makes the bonding at
C-1r4 dlffer sooevrhat from that at C-2,3, but both lnstances involve
n-orbltals on the carbons. The data for lr3-butadiene and lts iron
tricarbonyl conplex is su*arlzed in table 1. Lor slgnal-to-noise in
spectra of the ester complex precluded measurements of the coupling
constants; heterOnuclear double resonance experiments, however, re-
vealed two doublets centered at 108 ppm and 129 ppn.

Thls oaterlal has been accepted for publlcatlon by the Journal
of the Arerican cheoical soclety and w111 apPear in a future lssue.

SincereLy yours,

h[".f
H. L. RetcofskY

Table l.- Carbon chemical shifCs and.Cl3-Il goupling-const+nts

Posltlon Butadiene
Butadlene-iron

tricarbonYl

C-1,4 ög, PPE froro CS2

r CPaJa-"

76.2

l_5 8

55.6

158

L5L.7

160+5

107.0

170+5

-18.9

C-2,3 ög, PPm fron CS2

Ja-*r cPs

öa, ppm from CS2c-o
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Aegootaüe
Professor B. Ir. Shaplro
Depar'üncat of Chentstry
Illlnols Ingltute of Te
Teobnology Center
Chlcaco 16. Illlnols

USA

I

L

PHYSI KALISCH ES INSTITUT

_-l 
LEIPZIC C 1, L|NNESTR.5 . TEL.: SAMMELNR. 64511

om 8.3.1966 Ar.: Arnd.,/Hpf.

chnology

Sehr 6eehlrüer Helm Professor Shaplrot

Filr vleLe Problene lst es noüsendtg, d.!,e hochaufgelöstea Spektrea
eralü zu ana\rgleren. Es wurden Ln d.er Vengangenheit elnlge Verfahnen
angegebenr dLe d.en Etnsaüz von eleküronlschen Rechenmaechlnen vor-
eebea und. vleleir Leboratorlen stehen enüsprechend.e Rechenprogra.@e
zu! Verfüglrng. Eg war nua Leid.er nloht nö611ch, schon vonbanclene
Pro6rame Ölnelrü filr uneeren Recbenautonaten vom ttyp ZRA 1 rrmzu-

scbrelbenr Das grö8te Hlnd.eraLs blld.ete d.abel öer relatlv klelne
Spelcherraum (4096 Spetoberptätze). .

Wlr haben eln Prograro nach der von Fer.guson und. üarquanetl) angege-
benen Method.e geechrJ.eben, d.le elne Emelterung d.ee Verfahrens von
Rell\r und. SwaL"oz) lst.
Etntge Besond.erhetüen öee hograrmes, d.le glob aue d.er Noüwend.tgkett
d.er Slaspanrng von Spelcherpläüzen ergeben, slnd. foJ.gend.e:

1. Verzlcht atrf, d.le FehLennecbnung.

2. Alle llauptprogDa@s (Berechnrrng d.er erperlnentellen Energle-
nlveusr- Iterätloar Eerechnrrag-d.er trlnLenfomen) werden nacb-
elnand.er elngegebea.

3. Filr d,lc Berechnuag aeuer Para.reter nach Jeden fteratlonsschrlüb
kountea erpllzlte GlelchuDgen gefirnden werd.en:

J

vi -# E=r{ 
(*,ro)rf s,i,.u E,,u 

J

J,,,-
1

fre-litr")'J^)r1'
L
i,l(rlx

txl*

1)(Bedeutuug der SSrobole und. Ind.lzes slehe

{c ,- ), (tm; )'F S,i,,i"

)

]

Deutsdre Notenbonl Leipzig, Kcnto-Nr 119? ffi|1 ' Postsöedlonlo der Deutsdren Nolenbonk Lcipzig Nt. 50O

Fcmrörrlbcr der Ko.l-Mo.r-Univ.rrltöt o5t 35()

E tu'l
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2

4. Dle Eoeffizlentennatrlx d.e6 GLelchungs8y6tena zur Pegül-nmrng der-' ;ä;ffi;t;tü;-Bneütoniveaus aus döa Freguenzea {sü-poeitLv deft-
;titv-uno äääüärü-iön aäs öutaone verrahfea von choleEkv zur auf-
Iösrrng benutzt rer{'ea.

5' ril"+$tuHiilffi,f#ä:Hl#iill3F:3rgär* ffiäü*HäkiFaus (Dle I
6. Dle regultlerenÄen lllaleafornoo werrüen ürrch .Annahre rron Garrßkurrea

fUr Alc Elazelllnlen bereohnst.

flr könnea nlt rrnscnom program systene nlü nextEal 6 nlobtä.gulvaLeaten

spLne bebard,eln. Btsh3r haben wtr eg auf r+- urd. 5-splneystemE an$oweB-

a"t3), 4). Vorauasetznng für eluo erfolgrelche Durchfäbnrng d.er

Iüeratlon 1gü eln ggt aufgalögtes spekünrn, ln den vtele slnzeLLtnlen

beobachtet retd.eu. Dl.eEe Bed.tnguug war ntcbt Lmer bel Oea von uns

lnterguahtea 5-Splneystemea ertfitLlt r und. ln soLchen FäIlen konnte durch

d.le Iterattoa keLae ver{besserung des Auegangsspelsb:nrns elrelcht weld.en.

Kann ns,n aber gentigead lrlnLea zuord.nen, eo konl[ü nan nlt d'er lfiethod'e

sehr echDoll, zu guten ErgebnLseen.

lllt vlelen Grtlßen

V, /l*'&t
(8. Arnokl)

,l) R. G. Fergueon, D. W. lüarquardü ,I. Cbem. Phys. J{r 2078 (1964)

2) .r. D. ßhralen, c. a. Rotlly ü. Qhem. Pbys. 22, 21 11962)

3) E. rdihls An'n'. d'. Phye. (tn Dnrck)

4) G. KJ.ose, E. Arnolct l[o1. Phys. (in Dnrck)
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üninrruttg nt @nrrntu
TORONTO 5, CANADA

DEPARTMENT OF CHEMISTRY J.+ apriJr., llob.

L,r. oernard L. Shaplno,
Departi^ient of Uhenlstry,
llLinois Instltute of Technology,
t irica6o, Illinols o0616.,
uniteq, iit,ates oI Ar.er1ca.

01s-trans Isoruerism versus iautornerlsm 1n Thloanllloes

lteax iir. Shaplro,

I recenttry had occaslon to record the p.t0.r. spectrum of
tl:loaceto-p-to1u1d.1de and noted. that it was unexpectedly complex.
In particular, the aliphatlc m€thyl protons Save r'ise t'o two signals,
as d.io tiee aroüiatlc nethyl prolons. I thought at, f'lrst that I hact
oiiserveo a case of thloaniide-thlo11;;rioic acid tau icurerism ( this
explai,ation hao, also beep suggesteo to explain the conplexity of' tne
Lriioacetani]lde spectrumr) but f'urther worK has sirown tiial Lh.e
pnenomenon under ooservation is cls- trans isoi^'erisit cf t'rie tnlilauiiae
group

'.tire oata in tne table show tnaL tr Liliorii,rictic aclo tautouer is
not involveo oecause
(a) neltiier of the aliphatic r,r€tny} proton signals appr'oxinates
tnaL of. trre I ixed tautoruen, rnethyl N-p-to1;'1 thiol-acetlu'icric acio, arrd
\ b) the aromatic protons of' the thloarnid.e occur at lower I iel,ci than
tnose ct tire thiolacetlmicllc es Ler.

trio tvro isoir.erg ar'g present in ariout eqüal propo|tioiis ir. lIIe
t:rioacetyl oerlvatlves, no trou ot because of the si".ilarity iri size
of trie sulphur aton ano the metnyl groL.ip. it'the siac ol tr:.e ar-Liiyl
6r.Jup is r'equcee l Lr.tirrf or'uän11ioe) the thioaruide exlst,s who,l1y ln
öne iorn; if it pe lncr'eased I lriiopivatot oiu.l"oroe) , wholly in the
othen. I.'his f inolng 1s nlcely corroborateo qy, the str.etcning
f requencles of the N-ä bonos ln the lnfnareci.. 6 the sltuatlon
recalle that ln anllldes themselves, where, Decause of the slraLler'
slze of the oxyg.en aton, 1t 1s the formanilloes whlch exlst in twc
isoneric forms whll,e the acetanil-iqes exist alir.cst connletely in the
i'orm wtth the carbonyl oxJrgen orlented towar'd.s the rlng.

rhe spliti,ing ol tiie ar'cr"atic üretrryi proLon si6na1 mentioriecr
apove ls no ooubt oue to the J'ong range er r'ects Jr tne thlocar'r.ronyl
g,r.oup. i! sii.,illar ef't'ect (altnougn si,ialler, O. c) c/ s) is o oservecL irr
tire tvio r or'ljs oi p- l'.etiiyi t or-.ani-Licre. rt seems reasort.iole tnat
!ne triloauiqe gl'oup srtoulcr ha,ve a greaLer eliect tnan crlt ä,tLuQ)-),
uut thls is not evicrent in the ring-proton snil ts I'orl tiie tniopivalo-
t,o].uicrioe. rriis p-lir,t, is unoer' f urLirer' irrvestigatiort.
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A.J. Spezlale end L.R. Sn1th, J. Org. chem. ?9-, )492

R.A. Ruesell and H.W. Thompson, Spectrochin. Acta, 8,

R. Greenkralgb and r\{'.A. Vrelnbenger, Uan. J. 0heu. 4),

iji. Shanrna, R.W. Leg,a}Iy, P. M111er anct E.h. l/lali<er,

Teüraheo,r'on 2L, JZ)2 (1905).

P.L. Southrlck, J.A. r'itzgcraLo, and G. r!.
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$ti11iruan,
'f etranedron Lett,erg l9o: .r'io. 1ö,

(L9aj) .

lrtj (19:o) .

71.{J (rgo:).
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18 April 1966

IIT NMR Newsletter Maillns List

Conputerlzation has come (as lt seems it must to nearly everything
sooner or later) to be the best way to deal wlth the logistics of handling
and naillng the IIT NMR Newsletter. Accordlngly, please force-fit your
name and conplete maitlng address (including nalne of the country, in English)
to the format deslgnated below, so that our computer can spew forth the
labels necessary to get the Newsletter to you.

Note: (1) U.Sr addresses must have a zip-code, and if you donrt know yours,
please ascertain it and include it in your address. There are now so many

Newslretter subscrlbers that we cannot undertake to iind your zip-codes for
you.

.@ @Newsletter recipients must send us this new address format.
There aru @*ceptions. Newsletter liumber 91 and aIl subsequent issues
will be s.Fon1y to those from whom we have received new addresses by
llay 15, L966.

Nane (narclmurn of 28 tetters plus spaces)

Address (marclmum of 4 lines of 35 letters plus spbces each)

I
I
I

i

!

I

I

I

E
B. L. Shapiro
Department of ChemistrY
I11. Inst. of Tech.
Chicago, [.llr 60616



'tAddition von TrLphenylstaEyl-diphenylphospbin an llehrfacb-
binduagenrr

E. scb@, P. Jutzi md M. Scbnidt
Ansew. chen. 'n) 9P F965)

"ReactiorE of cyeate $itb l\]nctionel Groups of Proteins'
''ä;;;" ot l:ipu.ti" iivdrorqE Groups' Fornation of

CartanYf- md AeYlhYdantoins"
G. R. Stark
ä.o.L"ti"t'ty \ 2f;63 G965)

'N.M.R. Chenical shifts of F in Crystals and Solutionsrl
(in Chinese)

I. Chiu Wang
Acta Physica Sinica 4, 4I (L964)

rrl.Iuclear ltagnetic Resonance studiesrl
V. lbe TautoEerism of TasMnone and Belated p-lti.ketonesrl

I. R. C. Bick and D. t. S. Ilora
Austr. J. 6*. 4, 1405 (1965)

"Lactic Acid Racemization in Clostridim lutyl-igp. Evidence
for a Direct Internat Hydride Sbift"

S. S. Shapiro ed D. Demis
sioctremistry \ 2283 G96r)

'tThe Svntbesis of G1aucine, o-MethylcorydiSe' and Pseudo-

"otyäio" 
via H3enblic oxidative coupl-rng-

M. sba@a and lI. A. S1üsaJcbyk

"Tbe structue of Abieslactone, a Metboxy-tetracyclic

lriterpene lactone"
S. Matsuugg, J. okadar.ard S' UYeo

cbem. Comun. ,2, \1965)

"The Pbotolysis of 2-chloro-2-nitrosobutane"
J. E. Baldwin €J3.d N. E. Rogers

chem. Comua. 52\ (t96r)

"The Diets-Alder Reaction of o-Bezoquinones'l

M. F. alse1} md A' F' Gosden

,tkoton],lagneticResona,ncestudyofMonoüer-DimerEquilibrium
in N-H Bonös"

J. L. ],Iateos, R. cetina-83d 0' chao

chem. co!oßu.n. 5r9 J9651

"The Nuc+ear l,lagletic Resong'nce spectrun and Confornation of
poly-y-beuy1-t - gr-ttut"t. in solutionrr

D.-I.-lrarlborougb, K. G. oßeIl, ed H' N' Rydon

w

Possible

rrCarnaubadiol, A TriterPene from Carnauba I'Iax'l
c. S. Bames, M. N. Galbraith' E. Ritchie' and w. c. Taylor
Austr. J. Chen.18,1411 (l-965)

"Nuelear l4agnetic Resonence Stueies of Cybochrcme c

E]-e ctron Delocalization'r
A. Kovalsky
Biocheüistry )t 482 (L96r)

'rThe Hydrogen Sond in tbe Diols. I."
T. Yonezawa, H. Salto, S. l"latsuoka ad K. fukui
ErLl. cben. soc. Japan 3L 1431 (1965)

rt1he Chemistry of the Euphorbiaceae'l
XII. Conpounds DerLved fron a New Beyeria Species'l
P. R. Jefferies and T. G. Payne
Austr. J. **. 19, 1441 (1965)

rrErtractives of Australian Tirbers. W. Ebelin Lactonetr
R. A. Eade, L. P. Rossler, H. V. Simes, and J. J. Simes
Ausrr. J. Chm. 18, 1451 (1965)

It2-ALkylidene-1-Phenyloxazolidine-4, 5-Dionesri
K. R. ldarkhan and I. D. Rae
Austr. J. Chen.. 18, L497 (1965)

'rtJuclear l.lagnetic Resonance Spectra of Pyfiolizidine Alkal-oidstl
I. ltE Spectra of Retronecine and lleliotridinerr
C. C. J. Culvenor, M. L. llefferaan, and I{. G. ltoods
Aust. J. Chern. E, 1605 (1965)

rr!ftrclear I'lagnetic Resonance Spectra of Pyrrolizidine Alkaloids
II. The Pyrrolizidine }fucLeus in Ester and Non-Ester
AlkaLolds and Their Derivativesrl

C. C. J. Culvenor and W. G.I{oods .

Aust. J. Chm. p, f625 <L965>

rrconstituents of MELICOPE SARCOCoCCÄ IAUT"
II. A New Flavanonerl

W. Brue and T. A. Geissman
Aust. J. chen. 18, 1649 (l-965)

"The Reaction of Tropoi.ds v-ittr Quinone lerivatives. VII!'
The Reaction of Several Tropolones rith p-Beruoqul.none-
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