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JuIy 23, 1964

Dr. B. L, Shapiro, Editor IIT-NMR
Departrnent of Chernistry
Illinois Institute of TechnoLog,rl
Technology Center
Chicago, Illinois 60616

Dear Barry:

Asa Leifer and I have been looking at the N. M. R. spectra of sorne heterocyclic
cornpounds. In the case of 2-thiol-N -thiazoline - two different structures can
be written for the rnolecule. These structures are represented as follows:-

H2

-.s

(r)
H

(II )

The NMR spectrurn of this cornpound was obtained in the rnixed solvent (1:1)

consisting of CDCl3and (FzClC)pCO'Z-IlZD,O withTMS present as an internal
standard. There is a very broad band at 299cps. upfield frorn TMS which is a result
of a single hydrogen absorption.

Since the absorption band is very broad it appears that the hydrogen is connected
to the nitrogen. That is, this absorption band is broadened by the quadrupole
rnoment of the nitrogen. If the hydrogen was connected to the sulfur the single
hydrogen absorption band would be sharp, On the basis of this data the structure
of this cornpound is II. i. e. the thiol forrn, if present, is in very low concen-
tration.

Sincerely yours,

S C

C
I
C

,/t,//
SH--s

AL:JELV/rni a Leifer and J. E. LuValle
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Dear Dr. Shapiro,

Contributions to relaxation in molecules such as lIF, C1IFCI^ with
Lwt: non-ld.entical spins may be mad.e by intra- and intermolecular lnt6raetion
between ld.entical and non-identleal spins. It is possible to d-evise an ex-
perlment which allotus the contributi.ons from the various interactions to be
detennined.. The nuclear spins_(g 

"tra 
r) are supposed. to be coupled. through

a snall scalar interaction.r B.i. For S = I = )-rour lines are observed. cor_
respond'lng to four magnetizations. These magnetizations are proportional to
dj.fferences in occupation numbers of the energ-y levels, e.g.
S, =."?T"t: (N** l.N-*)i ut": Transition proläüilities a5, <r2, ru1 and <oi
aie d.efined. aecorcLing' to Solomonl .

The equati.ons of motion of the total- S and I magretizations arel:

s_) = -(oo + za:j + %)(s - so) - (a5 - cro)(r -ro) (1a)

all d ,_#=#r*+r_) = -(c5 -a:o)(s -so) - (.0*2o, +cr1)(r -ro) (1b)

rahere so (= si + sl) ls the equj.librium varue of the s rnagnetization.
Shtmizu and. Fujiwa""2 ul-"o consid.ered. the decay of the d.ifference

between the nagnetizatlons of each spin; thls deeay is purely exponentlar:
d,'
J - S_) = -2(u:., + orj)(s+ - S_) (tc)

*dt* - r_) = -2(co, + o1)(r* - r_) (1d)
The relaxatlon equations for intra.molecular interactlon have to.

be uodlfied. for interuolecul-ar relaxation. One then has to consider relaxa-tlon tra,nsitlons r.^rlthin a collision complex of tno molecul-es. This four-spln
systen has avairable 16 energy l-evels bÄtween which (S, öA, orf and. ox] tran-sitlons are possibl-e. fhe transitlon probabllities ar6 stHrred. to ind.icatethat they origlnate from translatlon.

trtre dlstingulsh betr,Een sr, ss and rr relaxation proeesses. rn thefirst type an qS Process neans a slmultaneous transition of two spins due to
lnteractlon of an s and. an r spln on different molecul-es, e.g. from the
state (++)o(++), to (+-)o(-+)r, etffi-n.

The.equations of tnotion, when SI intelactions are consiilereit,
ana.logous to ( 1), become:

*i = -t"ä + ao*i + co5)(s - so) - {t^g - oö) (r - ro)

# = -iq' -,Dö)(s - so) - (rä + 2o{ + trlö)(r - ro)

hit. - s_) = -(zu:xi + 2rof + zw"+ zar$)(s* - s_)

$;<t* - I_) = -(aorl + zof * ary+ aor$)(r* - r_)
Thus the tlme constant of (S, - S ) (or (I+ - I-)) d.epends on

vhether the relaxatlon is lntra- or intermoiecular, fhe question whether
the relaxatlon 1s due to lnteractions between llke or unllke splns can be
answerecl when the rnagnltude of the Overhauser effect is knor.m.

- TLre erperiment has been perforrned aL j6.4 Utiz on liquid. CHtrCI^
at -1))"C, where the main relaxation mechanism is the d.ipole-dipole lnt5r-
aetlon). In the stead.y-state Overhauser experiments an enhaneement of O. l+5
has been measured. for both spins, showlng that fluorine is relaxed. by
hydrogen and vlce versa.

ds = 
q-ro 

-d.t iLt\ "+ '

+

(2u)

(2b)

(a" )

(2d )
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To study the total and. d.ifference magnetlzatlons, S* is lnverted by
an ad.iabatic passage aqd the d.ecays Sa and. S- are simultaneously record.ed.l
(S* + S-) and (s* - S-) can then be computed" as a firnction of tlne. The sane
can be d.one for the I-spins. For a d.ipolar relaxation mechanlsml:

,ä r tu5' : coxl, .f = ^2 t ^0, ^j, *1 = 12 z 2 : 3 z 1

Fron this relation and the erperimental decay or ($* t S-) the slope of
(S+ - S-) can be predicted. foi the two limiting caseö öf lntra- and. inter-
rnolecular relocation.

The experimental d.ata have been collected. in the figure. ftre full
cuffe, (s+ - s-), is a best fit of (1b) or (et) to these poin{s. The d.ashed
lines are the d.ecays of (sa - s-) pred.icted. uy (ta) (intra-) ana (aa) (tnter-
moJ-ecular Lnteractions). .It is clear that the experlmental d.ata for (S+ r S-)
broa.üLy foLlow the latter curve, so that CI{FCI2 at -13r'C reloces predonlnant-
Iy by l-ntermolecuLar Lnteraction between unlikä spins.

Yours sine

.Arnsterdam, i Oth Jr-rne 1!511.
(.tYt.a*,4+o+^-

C. Maclean

eqeIy,

(t1*^<1,-^*q
E.L. Mackor
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Decays of sum and d.ifference magnetizations after an adiabatic f1lp tlrrough a
fluorlne ffne (S1).
Inltial values of S-, I*and I- correspond to equillbrium; the magnetlzatlons
have been scaLed to So = fo = 1.
a and at : d.lfference magnetizations calculated. for lnter- and. intramolecular

relaxation.
b : sum magnetizatlon of fluorine splns (S-S" ); the solld, curve has

been fitted to the experlmental points: 0

References:

1. l. Solonron, Phys. Rav. !$ (1SSS) SSg

2. ll. Shiniru and S. Fujiwara, J. Chen. Phys.34 (1951) 1501

3. R.J.*C. Brown, H.S. Gutousky and K. Shinomura, J. Chem. Phys.38 (1S2) i5
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COBB CHEMICAL U,BORATORY

UNIVERSITY OF VIRGINIA
DEPARTMENT OF CHEMISTRY

July 22, L964 CHARLOTTESVILLE, VA,

Upfield Shifts Caused by Divalenr Meral lon
Binding to Amino Acids and peptides

We have had occasion to note the effects of divalent transition
metal ions on chemical shifts of ligand hydrogens in amino acids andpeptides. Several workers have previously noted the downfield shifts
caused by the addition of transition metal ion to solutions containing
free base form of a ligand. I{e have verified this result in the case
of the zLnc (glycinate) Z complex, for which the proton signal appears
0.17 ppm downfield from-that of free glycinate aniott. This shift is in i

the direction expected for additiona.l positive charge near ligand hydro-
gens. More to the point, however, is a comparison of the shifts caused
by complexed metal ions with ligands of the same net charge as those in
the complex. Thus zero net charge zLnc (glycinate) e exhibits an up-
field shift of 0.22 ppm compared to dipolar ion glyczine. Susceptifiif-
ity correctiorts have been taken into account in all figures mentioned
here.

Lesser upfiel-d shifts have been observed in cadmium and zLnc ion
complexes of histidine and cysteine when compared with free ligand ofthe same net charge as that of ligand in the complex. For insiance,
for the zLnc ion complexes of histidine and cysteine the upfield shifts
are 0.03 and 0.1-7 ppm for the respective o hydrogens and 0.06 and 0.11
ppm for the F hydrogens. For the diamagnetic nickel (cysteinate)2 conl-
plex the upfield shifts are much greater, 0.44 and 0.75 ppm for tfie cr
and p hydrogens, respectivel_y.

A large shift is also observed in the yellow diamagnetic nickel
ion complex of tetraglycine. On passing from cationic to anionic tet-
raglycine the total upfield shift per unit of charge of all four pairs
of carbon bound hydrogens is 0.45 ppm. The total upfield shift on go-
ing from anionic tetraglycine to the -2 charged nickel-tetraglycine
complex is 2.16 ppm, nearly five times greater than above. Since the
pronounced upfield shifts induced by diamagnetic nickel ions occur in
two different types of ligand, they appear to be a feature of diamag-
netic nickel ion and not of the ligands involved.

Raj Mathur
R. Bruce Martin
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Profeccor B. L. ShaPiro
Dcoa,rtnent of ChenistrY
Iliinois Inrtitute of TechnologY
Tcchnology 0enter
Chicago 60616r I1l.

JulY 20) 1961

Dcar Profegsor ShaPirot

I an torry that you had to remind ne again for rradl'ng
in our contribütion to t IfNUR Ncvslcttcr'

I hovc calcuLateil the depcndencc of thc linc-ehaPc of
NMB spectrum ;;-;[; 

-itg" of rior chenical erch1agcr of
resonatiog o.täf"i-t-Uy treating.the chenical excbangcr l'n e
ouantun r""n"iii;i ;äy.- rtot=the vievs of thc quantun accha-
liii iil""üäiei-exchange pto"""-"r nay be reger4od u r hind
of quant..r r".h"nical ierönancel. Ihä nain rccultr ol our
treatment, arei"(;i-il"-"täi"g" rate of thc ercheage,E, 'Lt
d.ecreaseit by apptying "o "iiEio"i t"goetll ii;Ie-;"i cit
given bY

6"=t,^t.( r + r+-.-.:)' - 
J-, "ens/o412 

/ '
fhe naxinun dect'eare of thc rate congtant ril1 be erpcctcd

ll:xiii?ä 3*-:*iir; i:,:l: i*'ii:le:ilil'iit1äi'l
üi ii;';;ii"p""-oi-tto rrnei tho"e intencitler irc nutually
sane is lrati["ii""rv given-il shovD belov, vhere vc ilcfinc
;;-;" = ätsin2O and' b" = 2ßcoc29'

Jc bL

Oa=fal.+K i
@b= -f ar"+ K :

cr)e = *u"-v- )

&)J = -tur"-K ;

H. Shinizu

fo = 1-srl"zg

Iu = l+ srrl'zD

l.=l+str"zO
It=l-sri..20

ThecollapgeofNMBnultiplellneg.duetoothcrcarrtc!
such ac regtriäied. notions and-quadrupole rcloxationr orc
nori being "t"äi"a-i"-a-sinil;r 

iay unäer thc col'Iaboration
of Dr. f. Arata.

I have been lnvited from Professor Bald'erchvl'lcr to
seud the acact;i";;;i-igO+-i 965 rtu<ling nuclear negnctic
rcron&nce pt 

"oor"oä 
in the Oep"it'ient of Chcnirtry 

't 
Errvaril

Univerrity. i-"""fa uq lffpi-if-f ^?ool-d-, 
viett rone of tbe

contributers ot-tüä-f,if }If'fi-ftevsl'etter.vhile I an in U' S' l'

fours rincerelY

/N,th/1^A
I
I

Departnent of ChcnietrY
oiua unlvcrclty
Chtbe, JaPan



7t-6

FACULTE DES SCIENCES

DE MARSEILLE

Place Victor Hugo

(3äme)

Laboratoire de ChimLe Organique

T6l. 64.11.60

J. METZGER

Professeur

Marseille, Ie t1. Juillet f964

Dans l-e eadre dlune ötude par la R.M.N. de la
,nol6cule du Thiazole :

H H

H

et de ges d6riv6s les plus simples ( Altcoyf6s et Halog6n6s )
nous avols pr6t,6 une attention toute particuliöre i une technique
fort int6resgante qui est Ia recherche des couplages du type
c13-" '

La difficult6 de la n6thode provient du fait que
ltlsotope Cn, est relativement rare ( frf S ) et done les
slgaaur de 'r couprages sont trös faibles et cela drautant
plus ;tiL faut op6rer en solution dans un solvant, ce qui est
le cas pour les composös solides.

N6ammoins nous sommes parvenus ä dresser un tableau
asaez oonplet des couplages de eette sorte relatifg aux diverses
positions 2r4 el 5 du cycle ( voir tableau )

Drautrc part, dans notre laboratoire, Monsieur
H.A" BRAUN poursuit la synthöre de compos6e marqu6s ä 60 S
environ au carbon€ Co. en une des 3 poritions. Ces produits
enrichis nous ont " pernis de v6rifier Itexactitude des
valeurg avang6ce, puisque le couplage Cna-H en position 2 pour
le thLazole est exactenent de 21,O12 cpsi'

Dtautre part cela nous a permis de trouver un
couplage Cr3-H i longue distanae entre le carbone 13 en position
2 et le proton en position 4 :

d]

J E 12,5 eps

taa
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alora que le couplage Gntre le n6ne carbonnc Gt le proto! 5 arrrt
senble-t-il que de 3 ä lr cps ( nais cette dernilre rerur. r 6tl
entach6e drinpr6eisLon du fait de le fornc de quedruplot äu proton
en .5 r coupl6 avec les protont 2 ct 4 )

brentöt disponibr",, 
Lil fil':::: ;il::ii":T :,;:"::j":ä'.lTl.ortrr

eette 6tude et dten tirer des conclugionc ;ür le neturc ter llelronr
dans la nol6cule du Thiazole.

COUPLAGES C13-@
Compos6s Pogition 2 Posltlon & Porltlon 5

Thiazolc
lle, thiazole
MeU thiazole
Me, thiazole
Di-MerU thlazole
Di-Me' thiazole
Dl-ile4, thiazolc
Gl, thiazole
Cln thiazote
Cl, thiazoLe
Di-Clr, thiazole

2to r2

2t2rO
2!215

-

208

2t4
214,5

184

183r8

183,5

L79 15

189

ö

19OrO

t93

E"J. VII{CEI{!

llaltre - Alrirtant

It

-
-

189

'.87,5
185'5

18, 
'o

-
189

t94

-
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ANNEXE DU

IABORATOIRE DE RECHERCHES PHYSIQUES A I.A SORBONNE

I, RUE VICTOR COUSIN, PARIS-V.

17 62/RF /MNF

PARrs, LE l0 juillet 1964
ODfon ' 24"15 POSTE 263

Professor B. L. SHAPIRO
Departrnent of Chernistry
Illinois Institute of Technology
Technology Center

CHICAGO 16, [linois
U. S. A.

Dear Professor B. L. Shapiro,

Researches ih the field of nuclear rnagnetic resonance 1ed to connect
the chernical shift ö, or the spin-spin coupling constant J or line wr
different physical constants (€, +r,6', pK...).

)

Likewise, infrared absorption spectroscopy pushed on to bind fre-
quency band9, or intensity lAl, or width L, to various physical constants
(tt, ä,... ).

The irnprovenrents of infrared (Perkin Elrner 125) and N. M. R.
(Varian A 60) technics instigated us to unite infrared and N.M.R. results
for sorne INTRA or INTER rnolecular bonds.

I. - INTRAMOLECULAR BONDS : Connection between shift ö (N. trrt. R. ) and
intensity lAl

P. JOUVETs results (Cornptes Rendus Acad. Sc. France 1963, ?56,
5lZ0), are surnrnarized in fig. 1 : there is a good connection between stret-
ching band ü (=CH) intensity A and chernical shift ö, in various CCL4 solu-
tions of alkynes (concentration 0r 4 rnole f titer). These data were ""cently
ernphasized by other results on absolute intensity lAl fot zero concentration
solutions, in the case of the fondarnental and Znd and 3rd overtones of the
streching vibration.

P. JOUVE has generali.ded fig. I data in cornparing A (infrared)
and ö (N. fuf . R. ) rneasurernents, which were realized by different authors,
in the field of halogenated cornpounds (for exarnple HF, HCl, HBr, HI or
CH3X series, or hydroxyl cornpounds (fig. Z).)

dtüo
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fi. . INTERMOLECULAR BONDS

i-!-Gq{rq{s4Land riations A-qjry-u.&J_
G. MAVEL (tträse Paris 1960) had connected the infrared variations

of water streching frequency to chemical shift variations [ öHZO, of water
solutions in various organic solvents.

Mrne Maryvonne MARTIN extended this result to organic solutes :

she pointed out (t'chloroforrn rnethodrrAnnales de Physique 196Z) the advan-
tage to enlarge for organic solutions the idea of-trbasicilyrt (i.". pK in
aqueous rnediurn) with the idea of rrcornplexing power'l (i... A ö

"o CHC13in organic rnediurn, for infinite dilution).

Drawing out her previous work concerning oH, oD, NH (Annales de
Physique L96Z), Mrne Maryvonne MARTIN with Gdrard MARTIN connected
the infrared frequency variationsA!(C-Br) and the cornplexing power of sol-
vents represented by Ä öo CHC13. Fig. 3 surnrnarizes their results (satura-
ted and vinylic brornides in rnany-organic solvents).

These authors have also connected Aü (C-Br) to the change of che-
rnical shift AO(C-H) of proton in the sarne brornid.e rnolecules (Cornptes
Rendus Acad. Sci. L963, 257, 1048) .

Variations _a!4 Ja r_ict. s1_: _ A_ö_(!{. A{.,- B . L

Variations

P. JOUVE has studied acetylenic cornpounds in about 30 solvents
and has showed, in this case, that infrared intensity lAl is litt1e affected..
He has introduced LAt (band width! variation of infrared frequency) better
than S.S alone. Fig. 4 surnrnarizes his results.

Sincerely yours

R. FREYMANN
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Qc: cx

lAlcrn.mole,-1 '

d'aoräs
S.S. Penner ät D.We be'r

OKsengorn
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ä: -13

-15 -10

lAl :105 x 105
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'f- CHrCH4O'CH;C=cH
H

tat
6

=13 x 105
3[!)-c=c' - - 4,55 r
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3 n.r.l. däpris w.6,Schncidrr3

0,5 1,0

0
-5 0 P.P.m.
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(}-c:c-H
cH5-c: N
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CH5 N 02

ö-l.M,N.

CHBr 
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CH Br

HC CLT

lCH5 + + CHz la

CHBra -CHBr2

C HB15

cte

0,5 1,0 CC[2 - CC L2

C Hz=CH(CHz)z-CHr
CCL2l-CCt F2

--t,

HtE

cHs-(c

at€ (cHcr3)

, 
!l;>cH-a'

o CHsCH2BT
r,/8t'tca,

t

I
"-H)c

r
+

o

H

tt

Hsc 
-A/

.72:7_6t,

P.P.|n

2,50 2,7s

coHtz

4

t,00

Cl.5-CHg

3,25 P'P'n'
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lAlcrn.nolc-1 '

d'aPräs
5.S.Penner et 0.Weber

OKscngorn

lAl=0,3 x 105

ä: -13
HI

-10

/ J.*IL

lAl=105 x 105

5:2,5 HF

HCL

-t

Fcrc,\?-c:cH

flc= cx

100

75

25
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I

0

-15

00

t0

0tl

cHr
cHi\E:
cH2= C-

cHr

c:cH
50

n l- cHo-C=CH

N. M.R.
ö.o CCLa p.p.rn

Che-C:C:-CH

cHr t Al:38 x105

b: -0,1+5

CICHg'
CH

-i- cHro0C-C= CH

-l- cxscHa-o-cHe-c=cHHc : c-(cHt3-c:cH--
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+
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NATIONA L INS'I'ITUTES OF HEALTH

r\rea Code 301 Tel:65&-4000

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE BETHESDA, MD. 2oot4

JuIy Zp, I)61+

Assoe. Prof. B. L. Shapiro
Deparbment of Chenlst:y
Illinols Institute of Technology
Technology Center
Chlcago, Illinois 60615

Dear Dr. Sttapiro,

An Uncorraon Vlrtual. Coupling Effeet

I r'rould like to d'raw your attention to a case of virbr:a1 coupllng f
involving a hyd.r€xyl hyd.rrcgen. ilall 2 has corruaented. on the spectrum of
l"rJrl-tr1-O-benzoyl-CI-D-ribof\:ranose (I, R = H) and noted that the
hydroxyl hyd.r"ogen appears as a doubret (9.? cps.) at r 7.rr+ in chrorrcfonn
solutlon. As hyd.rogen L appears as a sharp d.oublet which d.oes not change
on treatment of the chloroform sol-ution vith Dno, lt follolrs that tl ts not
coupled. with the hyd'r"oxyl hyd.rogen, Exarnlnation of the spectnrm of I in
mlxtures of acetone and. chlorrofo:n shows that as the fr acetone i.ncr.eases,
the d.oublet d.ue to the hyd.roxyl hyd.rogen moves to lor,r field., eventually
merging lnto the complex of peaks due to hyd.rogens 2rlr, and. !. At the same
tine, the doublet due to t* and the qr:artet due to H3 becorne rnod.ified, the
former changing to a trlpret in 4:1 = Merco:cDCl, and to a quarbet in
acetone itself, and. the latter changing to a complex mr:-ltiplet of J or 6
pealrs in these solvents. An acetone solution spectrr.rm of the O-d.euterate6
compound (r, R = D) shovea # ana u3 as a doublet and a quartet respective-
1y, ld.entlcal lrlth the signals obsenred" for the chlorofora solution, hence
the "extra'r mrltiplicity of the signals due to l* ana H3 in the acetone
solution spectnm rnrst be d.ue to virtuat coupling of these tvo prctons to
the strongly coupled system f-a-o$.

In the applicatlon of I1.[I.r. spectroscopy to structure problems, itrs
generally concluded. that a rnr:-1tipIet vhieh has its multiplieity redueed on
exchanging a hyd.roxyl hyd.rogen for d.euterium is most probably d.ue to a
proton in the environment E-C-oH. Ttre obsewations above shcnnr another
instance in whleh this reasoning vould not be vaIid., the other case being
the obvious one (trror€h not often observed.) of long range coupling to a
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Depo rtment of Ch emistry

CALIFORNIA STATE COttEGE AT tos ANGEI.ES

J 1 J 1 State College Driue, Los Angeles, Calil ornia 9 001 2

(Sax Betturdino atd Long Beacb Fteewals Inlercbaxgc)

Telcfihone 22t-16)l (Ar.d Code 21))

5 Ausust 1964

Pnofesson Bennand 1,. Shapino
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago 16, Illinois

Dear Barny:

Recently.u-c-c-14tt and H-C-I4N coupling have been r"eccrted in a number
of isonitrilesr. The magnitudes of both these couplings are rather snall

(1) I. D. Kuntz, P

1533 (1962).
von R, Schleyen and A. Allerhand, J. Chem. Phrls. 35t

and the H-C-Ial.l coupling is zeno in some cases. lie have per fonmecl double
resonance studies on two of these compounCs, ethyl and iscpl.oDJrl isonitriles,
and find tha.t the signs of these two types of nitnogen-pl oton couplings are
opposite. Fnom rg-1l+91 decoupling we h'erle able to relate the relatirre
signs of these couplings to the H-C-C-H coupling in ethyl isonitrile. The
expenimentäl- results are shown in the enclosed figur:'es wher"e increasing field
is always to the night. In Fig. la and 2a ane shown the undecoupled ethvl.
group of CH3CH2N=C. In Figs. Ib and 2b a 4.3 1"1c. n.f . field wa5. placed sorne-
what downfiäta'fnom the centen of the tow fie.l.d tniplet of the l4iil quar"tet of
tPiplets. The decouplen which we used was a crvstal controLled Vanian V421OA.
The crystal oscillatorts center band could be adjusteC to about t 0.05 cps.
over a Tßnge of about 1200 cps. Using sevenal cr'ystals we could cover the
entire'-N chemical shift range. The 4.3 llc. 11.f. was introduced at the
sample by a second tnansmitter coil wound on a glass fonm which raa.s placeC
coaxially with the probe receiver inser.t. This technique was finst tnied to
our knowledge by ,John Baldeschwieler for some boron-proton decoupling whe:re
the lines ane nather: b:road. Fr.om the nesults pr.esented in Figs. l" and 2 it
is evident that the use of this technique does not nesult in anv clegra.dation
of pgsolution. The changes obsenved in the proton spectnurn of ethyl isonj.trile
ot r4N irnadiation at thä. point indieated shäw that ir," ratl-c-t{ coüprins is
opposite in sign to the l4u-c-c-lt and H-c-c-H couplings. This is the fi::st
nesul-t to our knowledge which r.elates the relative signs of nitnoeen-pnoton
spin-spin couplings to a proton-pr'öton coupling'. Because the H-C-C-H coupling
is believed to be positive frorn other. sign determination exper"imentsr these

Q) P.C. Lautenbun and R.J. Kur
A.D. Buckingham anC K.A. Mc

!!, luos (reoz);
., 144, 1963.oc
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results serve to establish the absolute sisns of these ritrcsen-Droton
couplings in this moLecule.

Recently Ed Randall showed spectra- ?f gi"- anC.trans-phenlllfornamide-15It
in these letter"s (IITN-I'{-P. #gg). From his snectna it is evj.Cent that the
directly bonde<l anrl geminal 1stt-proton-coupl-ings are the sarne sign anC^p'ro}:abJ'rr

positive because the dinectly bonaea ISI'I-H'"orrfting should be positive3. In a
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(3) Kanplus utt6 P. l{. Grant, Proc. Nat. Acad. Sci, 45, 1269 ( r9 59 ) ;M

M

t
Karplus, J. Am. Chem. Soc. alr

' 
.,.' 2458 ( 19 62).

::ecent paper.he also reported that in II the geminal nitrosen-trcton counling
to the proton on the carbonyl carbcn is a ,lifferent sign than the othen two
geminal nitnogen-proton "orroling=4. 

The changes in signs and nasnitudes o1:serve<i

(4) A. J. R. Bourn and E. I'i. Randal], J. l'{ol . SpectroscoD\" 11, 2e ( 1s64 ) .

for: the lsN-C-lt coupling appear to be stronglr; dependent on (a) the h'rhridization
of the canbon atorn bonding o::b'itals, (b) the Dresence of adjacent n-electron
centers and (c) the hybriclization of the nj-tno,:en atorn. I'ie hope to Ciscuss the
geminal coupling situation in terms of these factors more fu1lv in the future.

\.ttpL C-ao"'-t,Y'o'--l
Joseph Casanorra, Jr.
O*..*Jn &Zt -*
Daniel D. E

Clau AF?d

n:1'

-.t-4--? q^,a-
Stan1e.,, L. l,ianattrt

p.S. One of us (J.C.) woul-C like to ask that this contnibution be used to add

his name to the IITN-I'4-R mailins list.

rt Space Sciences Division, Jet Propulsion Laboratory, California Institute ef
Technology, Pasadena, Califonnia.
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60 Mc. frequency swggp spectra of the methyl gT9up of CH.CHTN=C.

a) Undeeo.,rp1"d,"b) 14it 
"iightt;' oerturbed, c) 4N compledeli

decoupled. Increasing field to the r.ight.
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Professor Bernard L. Shapiro

Illinois Institute of Techrrology
Department of Chemistry

Chicago 60616

Dr. G. EncIert, c/o
F.Hoffmann-La Roche & Co.AG.
Grenzacherstrasse l!4, Basle

(Switzertand)

on the AIJISCTROPY of the CIjEI,XICAL SIiI FTS of

Dear Professor Shapirc,

I shoulci like to report
SOI.TE ARO&IATIC 4-SPII.J SYSTEMS.

As it has been si-rown ul."*h"r* I), 2), 3), o\, the ,rliquid-crystal-
line matri-x-tecl"rnique'r ( solution of a suitable compound f tetramethyl-
silan, TIviS, in a nematic;:irase, e.g.4r4-cii-n-ireptyioxi,azoxy-benzenä)
can be used to obtain reliable experimental values of the anlsotropy of
chemical shifts. This can be done by a conrparison of the chemical shifts
of the different prcton signals of ihe isoiropic phase (ranciom orienta-
tion of the dissolved aromatic nrolecules) and of the nematic pirase(partial orientation), provided the following conciitions are fulfillec:

.t1) The spectrum can l:e analysed: direct arcj eventually in.ri. rect
clipole-dipole couplings and chemical shift-values are obtainable from the
experimental spectrum of the nematic phase.

. 2) The.degree of the molecular ordering describecl by the S-matrix
(see ref. 2) can be derived from the direct dipole-dipolä couprings if
reasonable val-ues for the interproton distances are known.

By this method, Dr.Saupe and I have cletelmined the anisotroov of
the chemicar shift of benzene and of rr315-trichrorobenr"n" 3), 4).

In the following less favorable cases of 2r3r516-tetrachlorotoluene
(t), 2'3'4'6-tetrachloroanisole (Il) and 2r:rfre-tetrachloroanisole (IiI)
only condition 1) was fulfilled. The chemical slrifts obtained are given
in the table below. From these data the foltowinE qualitative conclusions
carr be drawn:

The high-field shifts of the aromatic proton in these cornpounds i-n
the nematic phase indicate that the nrolecular plane is preferatly orien-
ted parallel to the magnetic field (contribution of the ?I-current effect
because of the preferred molecular orientation; see other examples given
in-ref. S). fne same shift direction is expected for the methyi-sigÄal of(t): since the rotating cH. group is fixed in the mol"ecular piane. The
methyl-signals of (II) and"(rIr) do not show appreciabLe changes of the
chemical shift, and it is concluded, therefore, that in these compounds
the methyl groups are forcecl out of the molecular plane by the buiky ortho-
substituents. The influence of the ?'-current effect is then expected to
be small (or rnay even turn in the opposite direction).
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Chemical shift in cps below
TN{S

A i sotropic 
I

A nematic
Compound

Similarconclusionshavebeendrawninthecase.of2,6.dimethyl.
anisoie by measurement of the dielectric relaxation time 3''

With aII best regards,
Yours sincerelY,

8 r-$-t
Referenc es:

1) A.Saupe anct G.Englert, Phys.Rev.Letters II' 462 (1963)

2) A.Saupe, Z.f.Naturf. !!5 I61 (1964)

S) C.fnglert ahd A.Saupe, Z.f.Naturf. 199 I72 (1964J

l) G.Englert, Symposium on High Redolution I'll,'lR of Oriented LloIecuIes,
' pittäUurgÄ Confä""nce on Analytical Che'ristry and Applied Spectro-

scopy,1964

5) F.K;Fong and C.P.Smyth, J.Chem.Phys. 40, 2404 (L964\' ,"'
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IJNivnnsiry op Souru FloRrnn
TAMPA, FLoRIDA 3I620

AREA CODE 8I3: 9BB-41]I

July 31, 1964

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

Dear Barry:

The occurrence and stereospecificity of 1ong. range coupling constants
across four or more bonds in saturated and utr"aiuratea fryarocarbons is ofgreat interest in NMR spectroscopy. I would like to ""poit the results of
sorne calculations of the angular dependence of long rar,g" proton coupling
constants, 4JHH , across tour bonds.

Using a ten electron fragrnent of the type

l'c
\

,/c
I \

cI, yj ) - K[ c' yj(gzf f][rctca, yj,) - Kt 
"r, n i(92)l-l

H H
3

3

as a model for a Karplus and Anderson type coupling constant calculation,
and a first order perturbation VB calculation to äpproxirnate the coefficients
of an orthonorrnal set of bagis functions, 4J""t is written as the -sum of adirect contributlon, 4DJHHt, and. an indireci^ätrt"iUoit;;; äJH;t:"'iil -
direct contribution involves exchange integrals associated with the bonds
containing the coupled protons, whereas the indirect contribution,
4TJHH

31.395 x 10 3 zAE 16
fi<1c, nl + r< [vj', t;(9r[]l

K(

J

involves exchange integrals associated with the j hybrid orbitals, ViI CZ] on
carbon C2. Semi-ernpirical e^stimates of these 

-intägrals 
are baseä'är, irr"l"

relation to vicinal H-H and CrJ-C-H coupling constants in unsubstitutedhydro-
carbons. A similar procedure does not appear to be feasible for the intesrals
which occur in the expression for 4DJHHt. calculated value of 4lJr+gt 

""Zplotted in Fig. 1 as a function of the dihedral angles, Qi and Ob (+i I öb = teo.
corresponds to the cornpletely -staggered conformation). The positive
absolute maximum "t Qi and Qb = 180o and the sharp decrease in value as one
or both protons are moved out of the plane are consistent with the experi-
mental results (1).

By combining the above expression for the rtsigrnarr contributiorr, 4IJ*L,
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with .he expression of Karplus for the .pi contribution, nltrs, 
theangular dependence of the indirect contribution to the allylic couplingconstant was calculated as a firnction of the dihedral angle, f (Fig.2).The upper and lower curves correspottä i" ttä""ia andcisoid coupling,respectively. This difference rtta ti" -""r..iffi"ökffi"dence

agree with a variety of_e-Perimental data (1). h ü;fi;1ai,'ä"itirr"allylic (arid meta) couplin! constants are oLäinea in those cases in
;vnic| the c-oupled_prolonJare i. 1lq nodar pü; of the pi electrons.I norbornadiene (Z); norUornenes (3)J. -- r----

(1)
lzl
(3)

S, Sternhell, Rev._ Tl._ a1d Appl. Chem. 14, L5 (1964l.tr'. s. Morrime": j. yot. Spect_ry. I aigtrisöt.E. I. Snyder an$ B. Franzu-s, J.'Afr. Chem.-3äc. q6, 1166(Lg64l;P. Laszlo and p. Von R. Schleyer, .f. Am.- öh.*. E6c. g6, 1 L7 LlL964.l.

Sincerely,

v4/"
Michael Barfield
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INSTITUT FÜR ANORGANISCHE CHEMIE

DER

(o) MüNcHEN z, den 11 .7 ,1964
MEISERSTR. 1

FERNSPRECHER 55 79 76

UNIVERSITAT MÜNCHEN

rIn
ofessor Dr. B. T,. ShaPiro
partment of ChenistrXt
tinois Tnstitute of TechnologY'
chnologY Center

i1 ,I 6o61 6

Iie
lr
De
I1
Te
C ica

Sehr ;eehrter iierr .irofesso-r ljhapi rol

Im Verlauf unserer Arbeiten über -Rhodium-A11cy1-Verbindungen
]royry.ten rn;ir - unser.eS Vj-ssens - erstmals Kopplungskonstanten
ä"iä"iä" Rh1 oJ un.J l:rotonerl von i'iethylgrupi;en festlegen. Unter-
sucht t'vurden die Verbindungen:-"--äncir: -' j--s1cnr), Ir ], ithzr z[s(cd')2]'.(.tZ)4 [Ti ]'

n-c 16rnn(cH, ) rs ( cn, ), I r] r I und i' ( r-crtir) ?Rh2 
(cil]) 

o* f 
tt? ) 2" I TV]'

foppfung tber S-Atome hiruveg ivurdg g-be],s t-:obe.chtet. Auch
an Oiäsää Befspi-elen fanC sich, daß i',letall-f roton' 'aopplungskon-
uiuni*t bei Alkylen größcr sind al-s bei Cyclopentadrenyl-en.

oaq

4o/'
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'I O',t
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c .D.oo
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7

1.o
2.5 1 ,6
2,7 1.'
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O
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^.&fc\ c)
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I
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a

c{ c)

^&rc\O

O!

LN

Lr\

E
O

v Fcl
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()
I

Jpi'to]-ä'1 lwzlr -Vtre rt e

-"Von 
HrO auf TLIS umgerechnet.

Da Rhodium-Alkyl-Verbinciungen zunchmendes fnLeresse find'ent
OacnTän- *ir, a"A-die erwannten ilesultate einigen lesern der
TIT NIVIR NewÄletters eine Hilfe sein könnten,

Mit freundfj.shsn Grüßen und herzlichem Dank fiir die
IIT Nt'lR Newsletters

thre

h;^o 7- GA '[i"'t tJ'u'*tL''^n'---d d
(ll.l'.Iritz) und (n.-rr.fichrvarzhans)
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UNIVERSITY OF PITTSBURGH

PITTSBURGH, PENNSYLVANIA 15213

DEPARTM'*' O' CHEMISTRY

29 Jtfly, L964

Dear Barry:

victor luiärk of Hooker chemical and I are collaborating on a

review chapter on the proton spectra of orga:rophosphorus cornpoullds for
Topics 1,P1ro'..r1'orusch tde hope to make tiris revievl as inclu-

reciate receiving preprints or other
unpublisi:ed data from read.ers of th^is nerrrsletter and other workers in
tfrä fiefA. Our particular interest at the moment is in phosphorus-

proton coupling äonstant daüa, but we shou1d also appreciate chernicaf-

*nift data, especially for the more exotic types of conpounds'

Iuiyra Gord.on and I have recently carried out a study of the

spectra of ä nunber of benzylphosphonium salts and' found the geminal
pbH coupting to be strongty- sotvent depend.ent. variations of Jpcit

from14.o(cF-coOH)to15.5c.p.s.(D}4So)rtlereobservedforthebenzyl-)
triphenyl.ohosphoni-um cation. Thie arüicle has been accepted by J' Chen'

Phyi. and preprints are available.

SincerelY,

Dr. B. L. ShaPiro
Department of Chemistry
Illinois Institute of TechnologY
Technology Center
Chicago, Ili.inois 5O6f6

CEG:m

c0t
Claibourne E. Griffin
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DEPARTMENT OF

THE UNIVERSITY OF MICHIGAN

CHEMISTRY

. ANN ARBOR, MICHIGAN
August 5, 7964

Dear Barry:

NIIR Spect::um of a ivlulti-La.yered Cyclophane

In the NMR spectra of 12.2] paracyclophanes (e
aromatic prctons appear at abnorrnally hlgh fields .(
phenomenon has been attr:ibuted bcth to impairment o
due to ring deformatlons and transannular shielding
1s li}<ely thab the latter eiplanaticn is generally

Dr. B. L. Shapirc
Deparlment cf Chemistry
Illlnois Institute of Tectrnolcgy
Chlcägo, 11l-inois 6O6t6

insensitlve 1CnCf.).

We had antlclpated that the two stru
of protons on the inner rings of II (each
aromatic rings) would be found at qe. 4.5
the outer rings would appear closeTo 3.8

o.e.
>? .Jr

the
ThistI

f ring currents
effects. Tt

the correcb one.

V/e have prepared the rnulti-layered 12.2] paracyclophane II.rtq spectrum, wlth that of r as a mod.el, is "abnornaf." Much liker (see table), the bridge methyLene protons appear as an AoBo
multiplet centered at T.4T and the methyl protons as a sinfif6t aE8.19:-. Illhile the aromattc protcns i+ r appear as a singlet at
characberistlcally hlgh field (3.7Tr), in II bcth sets of aromaticprotons(inleranäouterr1ngs)-appearaSsinffit_veryhigü
fields, 4.38 and 4.487. These cirbmlcal shifts are concentratlon

cturrally equivalent pai-rs
shielded by two adjacent

7 vihlle the protons on
T. Clearly, bransannuLar

shlelding due to lnduced ring currents cannot alone account for the
nearly identical chemlcal shifbs. A qualltatlve e:tplanatlon mlght
be offered by simply assumlng disruption of ring currenbs due to
severe puckering of a}] aromatlc rings; however, this argument does
not appear attractive to us " Until a crystallographic structure
analysls becomes avallabfe we cannot adequately explain the observed
chemlcal shifts.
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R

R

R

r
ArH

3.77(s)
4.38(s),4.48(s)

ArCH^ ArCH^

7.19(m) B.o4

7.44(m) B.r9

Sincerely ycurs,

zarr@
Danie1 T. Lcngone

4 s [ .c!.^,.1

(=cH3

]t

I
II

DTL: tb

(u)
(*)

H. S. Chow

R
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JET PROPULSION LABORÄTORY Catifornia Institute of Technology .1800 Oak. Groue Drire,Pasatlena, Califontin 9110)

4 Ausust 1964

Professor Bernard L. Shapiro
Department of Chenistry
Illinois Institute of Technology
Technology Center
Chicago 16, fllinois
Dear Barry:

f arn in the process of writlng up some of our coupling constant
relative sign work and after looking at a large amount of data on rrarious
coupling constants relative signs I have noted a very consistent pattem
regarding the relative si-gns and magnitudes of the geminal coupling in
the tl-G-X fragnent. AIl avaj-lab1e data on magnj-tudes and absoluüe signs
of geminal couplings without exception can be qualitatively described by
the following four simple rrules:

1. In a H-C-X fragnent the geninal couplins will become either
sitive or less tive as the er of h

orbitals to H and X i-ncreases.

fn a H-C-X fragment the geminal eoupl-ins wi1l beeorne either2.
sltive1e l_ ast cter of the X atom

orbltal-s to carbon increases.

? . A n-electron orbital on the X atom. or ad"iacent to the H-C-X
frasnent eives a sienificanlnegative contribution to lhe H-C-X coupling
unless the H-C-X olane 1les cl-ose to the nodal nlane of the n-orbital.

l+. I
sl_ l-ve

predomlnates but rules 1-? still are obeyed.

These rules not only apply tothe proton-x case but also to the proton-
proton case.

It appears that certain series of geminal coupllngs are crudely
descrj-bable W the relation:

J = A * B u*""..'"",.,

where A contalns constants plus some funciroi o, the X to H bond order
(u.0. deflnition) in the H-C-X fragment, and the srs are the % s character
in the appropriate bonding orbital-. Tfris model fs obviously väry crude
but it is useful at the moment until more involved quantum meehanl-cal
calculations such as John Popler s M.0. theory (fffn-U-n f6t) have been
put thoroughly to the test. As regards the geminal coupling in allene
the simple rel-ation give above would predict a eoupling more positive

Telephone t54-4)21 Twx 21j-449-2451
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than that of ethylene while John poprers M.o. theory suggesüs that ühealrene geminal coupling should be more negative than etfiyrene. probably
to any ernpirical relationship a term errbodying ühe effeci of h;perconJuiative
eleetron rrithdrawal should be added. Maybä Däve Grant will coää up titi,a relatlve slgn which nill settle this point.

With best regards,

Stanley L. Mairatt
Chenistry Section

SIM: Jas
Air Mail

P.s. - fo99ib1e titte courd be',Geminal N.M.R. couprings and Bonding
Orbltal s Characteril.
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UNIVERSITY OF CALIFORNIA, BERKELEY

IEIITI.EY . DA\TT8 . TRVTNE . tN8 ANCETE ' RTVEBSIDE ' 8AN DIICO ' TAT TNANCIIECO

DEPARTMENT OF CIIEII/IIITISY

8Ärfra l^itAr^ . tAtaTA Clg:l

BENruLEY, CALIjF.ORNIA 94720

August 5, f964

Dr. Bernard L. Shapiro
Department of ChemistrY
Illinois Institute of TechnologY
Chicago, Illinois 60616

Dear Barry:

Following is a short report on some work that is just being
finished in this laboratory. This, I hope, will soon be in pre-
print form and I shall be gIad. to send same out to anyone who is
interested.

TES OF IN CON\MRSION FROM NMR SPECTRA
H

Mueh work häs been done in microwave spectroscopy to measure
the barriers to internal rotation in substituted ethanes. However,
this work has been by necessity limited to molecules with a sSrmmetric
top rotating on a rigta framework. Hence, barriers to internal
rolation in highly sübstituted ethanes have not been available by
this method. ffreie barriers are however, obtainable by investi
gation of the rates of intraconversion between the various rotamers
by use of NMR spectroscopy

Kaplan has formulated a self-consistent. density matrix theory
which däscribes a system of interconverting highly coupled magnetic
spins. This general theory has been expanded and applied to
cälculatlng t[e NMR spectra of a system of substituted ethane
mol-ecules ilhich are undergoing internal rotation. The theory is

"ppfi.able 
to molecules witir several nuclear spins which are strongly

coupled

A computer progratn has been written which uses this expanded
theory to öa1cutäte-tire mm spectra of molecules undergoing internal
rotation as a function of the temperature and the barriers to
internal rotation. Using this program, spectra are calculated
maklng varlous estimates for the barriers and the resulting spectra
at vaiious temperatures are compared with the experimental spectra.
The fit between tfte experimental and calculated spectra is excellent,
in those cases trled; änd the barriers to internal rotation have
Uä""--Ä"iimäiäO to t 0.2 ltcar/moie. They are 9.6 kcaL/moLe in
CFC12-CFC1.2 t 7.7 and 9.9 kcal/mole in CFrBr-CClrBr; and 10.8 and

11.S-kcal/to1e in CF,Br-CFBtZ.



7T-37

Dr. Bernard L. Shapiro -L- August 5, 1964

The rate of internaf rotation is the quantity which is
determined by the experimental- spectra. The conversion of this
rate to a barrier height involves several assumptions in the field
of absolute reaction rate theory. In particular, it has not been
cl-ear what value should be used for the transmission coefficient.
Stated in another way, after a molecule obtains sufficient energy
in the internal rotation mode to overcome the barriers to internal
rotation, is that molecule, on the average, capable of mal<ing many
rotations before it is deactivated, or is it always deactivated in
a time short with respect to its period of interhal rotation. In
fitting the observed spectrum for CFrBr-CC1rBr, the second assumption
above does a substantially better job than tfre first.

In addition to this, we have been having great fun reeently
interfacing an A-60 spectrometer to a Scientific Data Systems 910
cornputer. This should be going very shortly. The 910 in turn is
.going to be interfaced to the calnpus 7094. hlhen all of this is
going, we should have the worldrs best, and most expensive, CAT.
However, the unlimited number of channels available, and the
capability of registering each scan as it j-s made should make this
endeavor quite worth while. fn addition, with t'good" data in
digital förm, we are going to make some effort at curve decomposing,
i. e., fitting a sum of Lorentzian curves to the experimental one.
In this endeavor, we have found that by slowing down our A.-60 scan
by a factor of 10 from the standard rates: w€ can achieve true slow
passage spectr? (without any ringing on peaks with a 0.1 cps width
at half height). Previous to this, vü€ have often had a hard time
differentiating between true multiplet .structure and ringing. This
modification was very trivial. Ir'Ie sirnply replaced the drive motor
with one which runs one-tenth as fast. I woüfO strongly suggest
that other people try this when they are interested in very high
resolution spectra on the A-60.

Sincerely,e4
C. H. Sederholm
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TELEFON:2024239

1964

;lssociate Professor B. L. Shapiro
üepartrnent of Cher:ristry
Illinois Institute of Technology
Tecirnology üenter
Chikaeo. Illinois
USA

.ri-60 Perfornance

Dear Barry,

rn recent rveeks we had difficurties rvith our r\-6o
spectrometer, Severar times we did rrot get the desired
resolution, rnstead, the acetaldehyde quadrublett lvas ob-
served as demonstrated by the encrosed figures. srveepingthe field irr one clirection, for instance upfield, one rvoutd.
observe excessive ringingr'whereas s\veeping irr tüe oppositedirection, dorvnf ield, rvould yierd only pooi rrresorutiönrr.
Next time this behaviour courd be reversed" rllso the line-
shapes differed compretely. No adjustment to normal beha-viour was possible u'ith curvature and,/or y-gradient con-trols. ;it the.. same time att tcstswitch positions were inthe right range. The phenomena would disappear by itselfeventually after some days.

iire thought, that perhaps one of your read.ers has
observed similar facts and courd relate these to one orseveral specific malfunctions. sofar rve were not able toestablish such a relationship.

In the neantime \{e had. to
the phase detector integrator anc1
mitter. The instrument, at least
mal ly,

replace the chopper of
the crystal of the trans-

until norvr op€rates nor-

Si-ncerely yours,

c

I)r. II. Günther
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Prof . 13. L,. aiha;:iro
De'5;11' tmeptr 61' Cher.ris try
fllinois Institute of Teetrnolof,y
Chicaqo , 11l- ino is 6n515

IJear Prof " Shap j-ro ;

rrd
hTews letter
gad.ge ts f or

lilce to call to the attention of the IIT NI{R
readers the availability of some convenient

cerely yo s,

degass inn IIltr tubes.

Po1-ytechnica1 products, Inc., p. O. pox Jfl , Vine1and,
Nerv Jersey, manufactures a series of fluorocarbon-aluminum
adapters that allow one to use a vacuum system rvithout {Trease,but maintain a vacuum of lo-b nrm or so. Since less than this
is suff tclent for degassin6 IrEIR samples, these arla.pters mal<e
the degassLng operation very slmple. Ttre Nl\lil tube (5 tnm,presumably) is held in place by an o-rinE d.eformecl by an
aLuminum nut. This assembly is scrervecl onto a ttrreaded glass
tube by means of a fluorocarbon nut.

Using PoLytechnicalrs adapters and ttrreader-l 91assconnectors I one can rval-l< up to a vacuum system, and rtrith
nothing more than a ferv turns of the rurist, pLace an N1lll sanrE:le
on the llne for degassing. Tho adapters thus eliminate the
need for attatching r .ioints or using messy black r{ax.
T?rere Ls one <lrarvbaclc: one must be careful in sealing off an
NI{R tube cLos e to ttre f Luorocarbon aclanter. \'ii ttr care one
can seaL of a 7tt tube and not melt the aclanter.

1'/e trave atso rrsed other of po lytechnieal l s aclapters
ins tead of ZL*/I+O !f ecluipment in some synilre tic maneuvers . .
They wor!< very rüell, ancl are probably cheaner in the long run
than the usual" stanclard-taper equipment.

Sin

h llartln A,nclerson
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DE PARTMENT OF ORGANIC CHEMISTRY,

Tne UNtvERstry,

WooDLAND RoIo,

BnrsroL 8.

Dr. Bernard L. Shapiro,
Assoc.iate Prof essor,
Department of Chemistry,
IIlinois fnstitute of Technology,
Technology Centre,
Chicago,
Illinois 60616,
u. s.A.

23rd July, 1964

Dear Dr. Shapiro,

Here at Bristol-, one of our main interests is the application
of NMR to the determination of the conformatiors of carbohydrate
derivatives. Recently, we have been looking at the proton spectraof a number of nethyl 4,6-O-benzylidene-o( -D-aldohexopyranosides,
variously substituted at tEe 2 and 3 positl6ns. rt was of particular
interest to examine some compounds with the o(-rl-aftro configuration
in order to see if the presence of a non-trycrogEnnäTFeo r,zls-trlaxial
system in the cr- chair conformation (e.g.A) wouro cause any con-formational modification. In the course of this work we have observed
several further examples of the 1:3 equatorial:equatorial type of
long-range coupling in saturated systems, in addj-tion to those reportedpreviously between H1 and Ht of certain 1,6-anhydrohexopyranosesl, and
more recently for H2 and H4 of some substituted 1,2-o-alkylidene-o(- e-glucopyranoseso

7445

For example, methyl 2,3-di-O:acetyl_  r6_O_benzylidene_ (_D_
altropyranoside (r) (whose cDCl3-spectrum is ?eproduced in the=
accompanying figure with spectrum amplitude reduced as necessary toput all resonances on the chart) showed spacings Jt-Z O.9, Jt 3 O.9,
tr^=^U-.o'tll .tg,n_2.9 e.p.s. Sinilarly, methyl äläcetami.oälä-O-acetyl-
4, 6-0-benzyli denö--3-deoxy-o( -!-a1 tropyranosi de in pyri dine, di spTayed
spacings JI,Z I.O, J1 .3 O.9, änd JZ.S 2.7 c.p.s. Because of the
trans-fused benzylidefe ring the nudrber of possible conformations of the
pyranose ring is necessarily limited. From the magnitudes of the
splittings listed above, it appears that the conformation of (r) is
essentially a C
dihedral angle

1

f'
chair (A), but somewhat distorted in that the proton
,2 is greater than 600.

rt seems unlikely, however, that this distortion is due to
1:3.diaxial repulsion since the t{ -D -manno isomer of (r) (equatorialacetoxy group at C3) also showeO a lmaiTT['fitting J1 2 = L.2 c.p.s.
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In general, compounds with the o( -B-altro and s( -D-manno configurations
gave spectra with first-order J:,,2 = f .Z clFE or less=sö'Eät the signal
for H1 frequently appeared as a singlet, ',vhereas several derivatlves possess-
ing the 0( -P - gluco configuration had JL,Z = 3.1 - 3.6 c.p.s. Since all_
three of these configurations would have'a theoretical dihedral angle {t,Z
9f 60o when ln perfect Cl chair conformations, these results suggest tÄat
9f,Z itt the o(- D- altro and o(-p-manno derivatives is appreciably larger than
it'is in the o< -D-m conpounäsTF-

In connectron with long range coupling, it is of rnterest that compound (I)
in conformatlon (A) contains a five bond planar zig-zag system

He a
He.

as mentioned by Lynden-Bel1 and SheppardS. Unfortunately, the signal due
to H, is already complicated by long range coupling with H1. This could
presumably be removed by double resonance (we do not have this at Bristol
yet), or we could probably synthesise thef-anoner of (I).

Yours sincerely,

{
Bruce Coxon
Leslie Hough

Ref er:ences
Hall and Hough, Proc. Chem. Soc., 1962, 382
Coxon and Hall, Tetrahedron, 1964, 20, 1685

(See also Lemieux and Nagarajan, Canad. J. Chem., L964 , 1270-

1

2

3
4

L-yqden-Bell a4d Sheppard, IITNMRN,68, 22.
lüilliams and Bhacca, ffi., 1964, 96, z?Uz,

Holtever, our results ere ln aceord. wlth the vle# that vici.nal couplingare dependant upon the conflguration of the electronegative substltuent
eonstants

*

at cz'
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NATIONAL PHYSICAL LABORATORY
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120';h July, 1954.

PCLYI :iri CH,,Ii.i cct:FOIi.t;i, ii0:':l

&
@

''ie he.ve starterL t. nrtgrannle of investi6aa;ion of the chaln conj,'orrear;ions of
"n],{t,n*"t_-1ncl tro_uld. }ike 

"r-report 
scne pr:e1ininary nersurenents on ool;re.t;)rylene

o>.ide, t ctlz - cll'2 - fin, of moleculrr vreigrrt 6000, i.e. r. ch:rin r,.'itii ^t rsa
mononer r:r'rits. To obtain infornation vre irave looked a.t the CjJ satell.ites for:this polymer at cLifferent ter:rperatr-u'es in the melt a.nr1 in chloroforn anCL vrateras sol-vents. i\tthou6;Lr the resohitj.orr is not &s r:ooi as that obbajneo rvith srnal-fmolecu,Les (line widths .\' 1 .2J cps a.t room tempe:rature in "ufutionf-*n 1,"uu*io"ait possible to measure accr-rratel.y the splittin5 J + Jl bet;veel the outerrmostl-irres of the satellite si-.361v,1, r'rhich approxi.nJte to iralf an -.!rl{2 pa.ttei:vr. The
splittinp; J - J1, rvi:ici: is nresent in the inner lines of ihe s:tellite is notresolved. ii sa.l:rple of' the srlectra obtainec at, 60 ll,c/s is shorvn in the figure anclis for a solul;1on in chlolc>forn: at BToC anC. sho:rs that it is nossible to make quiteaccurate moasu.ements of J + J1 . ..'e hav.: for.urcl tirat the välue of I ,. ll in_cresses with tenperature by about.i cps in the temperc.ture ranp;e J0 to 125oc forthis solutj-on. .\ sinril-ar increase occurs i.rr aqueäus solution. tinfo:.tuio.ieiy, itis not nossibl-e to m"r-kc accura.te mea.surements in ttre mclt until a tenper.a.ture äfry 150oc is reached, i.e. lOcC above thc pol-1nn;:r nel.l;irrg roj.nt, 

"o ti;;i .-""itri"t"atenlperatrrre ra.nge is avnirable. ;1so, the .si6ne.1 to näise ""ii,r fous, leading toloss reliable mea.surem:1t.. Hovrever, J + J1, apoears to increase a.s the tenperatureri-ses. This fact irnplies thab j,n ali these 
"o"ää 

ti,n galche configuratio., oi' th"chain is more stable than the trgns.

'Je ho've also nrade sirnilar measut'enents on ä. number Lrf sma,ll-er mol.ecr.rles which sromore or less sati,sfactory as mod.e1 conrporuid.s. These.are ethylene glyco1-,1,2 - dintethozqrethane anC 1,2 - dichloroethsine. Thc last shcr,vs ,-,o-"ipreciable vari_ation of J + Jl vrith tenperatr-rre rvhich is in agreement rvith previgus r:rer.sur,ementswhich ind':icate tha't the ener'6r differerice,,A;"-,,eti,reen the 6auche anrl. trans forms is
'- 0 k/ca11 . A1so, the value of J + Jt is much greilter than in ilre other cir_sesstudied". J + J1 ihows an increa.se :vith teurperature for ptrre ethylene glycol and.1,2 - d:imethoxyethane, although the increase is not so large a.s that found for thep-o1ymer. .Again' it appears that the gauche conformaiion is the most stable, a. resuftalso found for the related cornpound,, 2 - nreflroxyetlianol2. Unfortunatel.y. one neerlsto knovr rather a.cc*rate varues of \ and. ra . trre coupli'gs expected. fo:, gauche andtrans confj.6urations of the hy<irogei nucleil before goäd uälrlu" of Al:l cr.n be obt,air.rerj..Älternatively values of A E rnay be obtaj-nable from iiciependent neasurements by othertechnicluesJ 

vu\irvu vr I

'''Je have hopes thrlt we may be able to use ClJ satellite spectra i.n investigations ofother polymcrs although the se.tellite bends becone more ccürpl.ica.ted. a-nd- hrrrcler to ob-serve in otlter cases. IJowever, these ba.rrds are fundamentaily less n:ixed than iiu'ätz

,'"peetrun
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spectrirl and thus are nore anenable to interpreta.tion. The d:ifficulties in ob-
semation^d.o not appear to be insuperable, particularly with the aid of i.rra&iation
in the Ct' reglon and" so this method. may become a useful source of infornation on
the conforrnations of polyner chains in the nelt and in solution.

lYith best wishes,

Yorrs sincerely, 
-.a

P. E O/ cHclo

S.Fs
8o.ts

k-------J
J *J': lo'2 qg

Tut"
K. i,". iiclauchlan
T. lri. Conn.or.

References
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A Dlvlrlon o{ Al{ERICAN CYANAMID COMPANY
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August Il-, 1964,

PEARL RIVER, NEW YOFX

Dr. B. L. Shapiro
Illinois Institute of Technology
Technolory Center
Chicago 16, Illinois

Dear Dr. Shapiro:

Thank you for the reninder. I wish I knew how ten'rnonths passed so
quickly.

Werd like to report on two separate items:

l. Cond.itions for active hvdrogen exchanee with deuteriun
I^Ie are investigating the ercperimental- conditions necessary for

maxj.mr:m exchange of actj-ve hydrogen with nlnimurn effect on the renainder
of the n.m.r. spectrun. lJe want to avoid excessive dilution and
intrrrsion of exbraneous peaks due to the deuterating agent.

Based on our experiments to date, ?rydrogen on nitrogen in anides
and urethanes wiIL not exchange out readily, espeeially in dinethyl
sulfoxj-de. lJe have found that very snall amounts of an acid such as
F3CC00D or D2S04 in the D20 used as a deuterating agent will ercpedite
the excha.nge for about two-thirds of the natural protons on the amide
or urethane nitrogen. Ttris two-thirds exchange occurs in about three
mj-nutes with stoichlonetric quantities of deuterium' present. Increasing
the arnount of aeid or deuterium does not greatly inprove the exchange
ratio so far as we can determine at this point.

2. Improved sisnal to noise ratio on an 4-60

lde have been plagued with a poor signal to noise ratio on our A-60
for months. The trouble seemed to narrow down to the Phase Detector
Integrator (Fig. 4-55 in the A-60 Maj-ntenance Manual). Our instnrment
techniclan, George Pastre, decided to attenpt adjust'nent of the triloner
capacitors C-804 through C-834.

An irnprovement by a factor of three in the signal to noise ::atio
was achieved by obseiving the noise level and carefully adjustlng C-834
(Flg. 4-55 in the A-60 Maintenance Manual). The other trinmers were
adjusted, but only changing C-834 helped.. At this tine our A-60 ls ln
better condition thar it has ben in a long tine; perhaps this adjustnent
may help others.

Very truly yours,

16/,'* ft'
I,I. Fulmör, V. L.

,-,r/1 lo nrK
Caaady, G" 0. Morton
Research Section

l^lF: sao
Organic Chenical
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CABLE AODRESS''RESEARCH"

IN YOUR REPLY PLEASE QUOTE

FILE NO.

NATIONAL RESEARCH COUNCIL
CANADA

DIVISION OF APPLIED CHEMISTRY

Technolo
Chicago,
u. s. A.

OTTAWA 2,

6th August, 1964

Professor B.L. Shapiro,
Depü. of ChemistrTr
Illinois Institute of Technology,

ev Center."irrinois,60616

Dear Barry:

It has been a long time since there has been any
mention of 3O4TL tubes in these letters. When we switched
to 23r5OO gauss operaüion lt was necessarlr to have tubes ln
bettei condition than those which were adequate previously.
Enclosed is a circuit diagram of a tube tester which was
constructed to determine the characübristics of these tubes.
With a plate voltage of 650 V. and a grid bias of -2O Y., a
new tubö should have a p3.ate eurrent of 25O milliamps.
Provided the sum of the- plate currents for all- I tubes is
greater than 1r100 nilliämps und.er these conditi-o_ns-, the
tagnet power süpp1y will fünction adequqtgly._ I{e have found
thls device very-useful in matching used 304tl,ts to get
maximum usage from them.

The l-etter of P. Bladon and N.M.D. Brown (IITNIviR
#ZO) pronpts me to report the folLowing chemical shifts, wlich
i intärprät as evidenöe for the absence of q ring current in
the difluoroboron acetylacetone chelate. Proton shifts are
f values and fluorj"ne shifts are in p.p.m. to high field of
CtClS as internal reference. Solvent is liquid S02.

Cont I d
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-L.73
H

0

?.4Lll i.&j I

CH3-C-CH = C-CH,

3

6.1+3
H

,,, \o'o
z.9Bl b.uz I

CH3-C-CH = C-CH,

Yours üruly,

S. Brownstein

Ll+b.6
.BF j

o'

F

o

SB/Jar

L32
F

a

tP

0

z. zoll 3 .go t

CHr-C-CH = C-CH3

If moisture and air are rigorously excluded the eo-ordinaüion
c-onpound_ formed initially slovily changes to the chelate conpound.r!" similarity in chemical shift of tf,e =c-H suggests thaü iroring current is produced by chelation.



.D[ö

I 4
(

//7t/e 6oo i

/futrou>#u44 x 6o
/a 1 rc&/P

//tr,qqorvb fTlS 16o
S/o-a-'f/o Y @ 3oo4.l

4, brooer
/il2 a7 /

looK 2oK

+W

/otffo
7aY

Pure
&tefaf

SHfP
?aov

o-Jool,s,,
\

5

3 a-txA

/cl/ =

\

&,ns
A pt-

\

\

fure9o4il
2

6e,o Coäw6AP

\ \

6e,o Btr
o-/OY

o2
O- loo Y

-\i
I
F$



7l-4t+ P*A*aa-( o/,/a"/.y
,fo.tä P---Aa 4"4

0x/6.4
cht-e

d
/o

/76*.
Dpn- &ry,

J är.'/Pr"-.+ oüJ4,6..} äQ erzr+oaah

( a. "fu'-/ 4r/e ^aU/ ry Vc+* 'A-4
a/üot

qrUtl

{/r.iI ^e/^ö"/''42 'u4, lL 4f'-dZL P 'ua-t

^ä2e '-'<^*'cC

ry fu rc/'''t-'-z' Q"^/a-f &
J/U Ltr,üLa//z -r/,c4i/r4: e ( r|7 rzel'to 6t)

t/b4/ ryry&,m{2

"( brr^d, ;4..."'+ aJ,e. 4r4+ A&*az fu *./r'2,rad

a

,h

s
)

Tr-, q"4 dr-c-H tzAz<' 'X' ) * Jea,'d/.

Ft <Ast U*r^rr^ö ( l' cä^e-., 
"AAP 

& Pt' o?tA3/ Ctda

.r.ra/ a*J,g)-
Jl oaa,tt*t/ $'oca' äa/ äe * '*-'+o/ets

f,-" -& Vre ^4+C 
A'^'



^-rr( 4,Zu ( f ü,c-,, 2/V". il V/4dz
/?5/ ) (7. üe-,c,, //f4 tJ f 768 7rz6v) ) -fr/ü

ä. co.^'J.r^'}/ t/"ä I J'*'/k' /t ^r/@4Vä"4d2*q
Ua, otaaau.' r?ucz'uis+ *; ä4 re7 

4'/ty''4'14zJ

)

Yn'ebt- ä Y

oäA. d--. ry9,
Aä.^ '-) ca {'z<'ea '

q, <4+<-t t+.^*ta-

,l
{x 'a44/ '4Y

fu;^6
' o^ <-r'u.ä-1,
öo.-a+ eb&nt:

(r)

fi:+o++tza

4 rr-.--.-6-il<

q., Y dx,{y Z* Zy
v

"a

t". äa *

Vx tv
..Y </,

ä4- tf, tefurfu ,/r-a,p^t/:* t-"' ä4

{*-

^l "rA',; k't-ul 'Yt' M; + a"t/ze /"t0/.^t^4
,b'yo.ät,

vt ' 7 
"-fr€u<.\//{L

a/^^d(. J*-c-H fu

ö"^6DC fu dx-a

O(X o(y 4/o ".Qw*

Yxrv Zrzv

J *.,4 f,

-{/,

l/l/t

ZQ h-<a*u_
t/4'P--4 a)+&'rt 4ou*'<f,

Ü*44 e.rd/er /; <t4e4' (lrY &84L

#" ery@ 7re. , n*" {- &/e <-Zztt /444,/

tf"-er&'" 4 4,tc-co ) ,[,r-C^C /J -r/^4 f,=, '! c-c'l



7r-46 { q,''L @ 4 t &o2' z.e- M

lrü-[r4- F*A-*.1 aae- / E c'f''" ) A/ ('P's" 't-''-4' 36e'/'t'

,Y-öy'etAr"+'.
; "reo -ä -Ac, qans4aA/

4,"r/1 ä4 frd -de 4'*/ fu44-Atu+L

q/"'d fu,
6c4/

/^

Prfa-,2/,

L, N. €ecFes.
E-J. UELls.

x
Pb Me*3

HgMe,

J SnMeox- c-H 2

TxYH SiM e4

CMe4

Ge Meo

;nuuo1*

o'/ N (Me)o+

'c-H (in methone)

30 40 50 60
a _+>-x

70 BO 90ro 20

F,,g I



7t-47

30

20

to

H o2

TY

NH
3

B2

5

cHo

H,.o

oHF

to

J

H 2
o
0

Z*
Fl g.&.



\
H
I

@

l0 I
4-r H-H

I^t
X Y ZX 7Y

r3

=c-H5

ra

a -i! u

3\13(^=
r3

,5 =c1c
t3

C

,1" ,2 ,ö .+ .5 ,6 ,7 .g .g l,o
qdx. ( v ha +'-



a

a

-+
,C..

H H

r- -c-!
.3

J* 7, Z* Z,

,2

_C

=c1c- H

= 
c'ac-H

4t

1c- u

-2 .3 .4- .5 -6 .7 .B .9 t.O

1'^

,I
oCx oCv

/3
r+



7A-50

)N-'ltu') 'il)ilfD lrlB - llrll0i'r
TECHNION ISRAEL INSTITUIE OF TECHNOLOGY

n'n'l) iril)nDi'r
10 Augustrl964 DEPÄRTMENT OF CI"]EMISTRY

Pnofcssor B.L. Slrapiro
Deparbment of Chqni-strY
Illinoj-s Institute of Technolory
Tcchnology Center
Chicago, Illinois @616
u. s. A.

Doar Pnofossor ShaPirot

Encloeed. please find our contribution to IITNMRN.

Study of Some Cyano-Metal Complexee,by Nucl_ear Magnetic Rosonance. I.
Chanical Shifts and lincu'idths of Nra and Clo resonaflcGsr

M. Shporer, G. Ron and A. Loewenstein, Department of Chenictryt
Toch,nion - Israel Instituto of Technology, Haifa, Israel

and
G. Navon, Dopartnnnt of Physica-t Chenigtlyr The Hebrew University,
Jerusaloä.

Abstr+ct: Chanical shifts and llnewidths of N14 n*" i-n aquoous solutions

of rrarious paranegnetlc and diemagnetic complex cyanides are reported.

Tho C13 resonance r"ras d.etocted in one pararagnetJ.c complex (Kfe(Cttt)U)

and in scweral diamagnetic onego Tapcrature and oncentration dependence

of the resonences for somo comporrnds are alco jncluded. The resuLts

indicatc that in both para-and d.iamagnetic comploces the linewd:ith is
dotcrnrined primarily by the quad,rupolar rolaxation. Line posj-tions in the

diarnagnetic conplexes do not very much from complex to complex. In the

paranegnctic conplo,>ces, on the othor hand, conciderable shifts have

been detected and. thcce are ascri-bcd to the contact tern. XrCr(Cirt)U

forms en erccoption both with respect to the }jl4 cheuLical shi-ft and'

the Linewidth.

?f ...

n o. B 491{) fi^rr^, CAt}Lt Ar)DRts'i 1i('Hf ir()il lir a'nrr)r r.)O ll'lJD :0'il-l)l) ,il5'n 4910 .1 .n
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Study of Some Cyano-Metal Complexes by Nuclear Magnetic Resonanco. II.
Kineülc of Electrrcn Transfer botween Ferri- and Ferrpcyanide lons.
Same authors es above.

Abstract: The kinctics of the electron transfcr reaction between

KSfe(CN)6 and KnFe(CN)U i.n aqueous solutions wa6 studied by measuring

tfre rtU nnr linewidth. The roaction obeys a rate equati-on: rate = k

[rr1cu1;5] [t"tt*l[l rtur k = e.e t 1.3)1104 ro"-r lul-] at 52oc and. an

Arrhenius activation cnergJr of 4.2 kceL/mole in ühc tanperature range of

25 to 4OoC.

The effect of replacing tho potassium by other a-lkali and alkaline-earth

cati.one i-s reported. The rate i-ncreases from H+ to Ce+ and. frnm Mg++

to Sr*+. Posej-ble mechaniss, in view of the catalybic effect of the

catione, are discussed.

The offect of the presence of various cations on the N14 Iin"*idth is
reportod and d.iscussed.

Subm:itted to Inorganic Chemistry. Some preprints availabJ.e.

Sineerely Jrours,

t4.Ltt i^B,y'l S{e.*
A. Loewenstein

At:dn
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UNIVERsiIT€ D'ETTAWA
FACULTT OEgl SEIENCEE PURE=i ET AFPLIQUEESI

trTTAWA Z, CANADA

UrurvERstrY or Orrawn
FAcULTY oF PURE ANo APPLIEO SCIENCE

DEPARTMENT OF CHEMIETRY
365 NrcHdLÄs gT.

ege of
nl_ne

D€panreuexr oE cHrMlE
365, RUE NIcHoLAB

lllgust 12, 1964.

Conformational Differ.ences jn the Bicyclo[2. 2..lJheptane System

Dear Barr5l,

In response to the receipt of # 70, fIT NI'ß. I felt I shcx.rld sutrnit
the follcuring contribution which shcrrld elevate me to a member in good
standing.

In collabonation with Dr. R.T. lalcnde at the State Co1l
Forestr5i at Syraorse University, the proton spectra of a series of
norbornadienes I and nine con'esponding norbornenes II were exam-ined

x

Cco H coot{

f, : FI1 o:rtho - (clrrN02{l1r0c}ir); para - (ffiarN02rc1r0ffi3).

Ttre specba were in g.eneral uneventful except for one notable
feature, the chsn:ical shifts of the bridgehead protcrrs Hg and Hg. In all
the derivatives studied, the bridgehead proton at lcruer field moved
upfield by 0.07 - 0.09 p.prrir. rnore than the other bnidgehead protcn upon
renpval of the double bcnd. For example wher^e X = Hr pnotons A and B in
I occurred at 4.t1 and 3.88 6 wheneas in II their ö values were 3.42 and
3.27. Thus cne pr.oton moved upfield 0.69 p.p.m., the other 0.61 p.p.m,
The effect of r"emoval of a double bond can be esti-rnated fnom the chemical
shift data for ttre bridgehead protons in norbornadiene and nonbornene
which occur at 3.57 and 2.85 respectively. Thus they move upfield 0.72
ppln upon hydrogenationn wheneas the average upfield slr"ift in our series
is 0.68 fon proton A and 0.60 for proton B.

trI

2



7r-53

2

\nte have attributert this observation to the presence of a
secondar,5r effect, paralnagnetic in nature and of unequal intensity at the
two bridgphead protons. This causes a dcnmfiel<l shift of 0.04 p.p.m.
upon one protcn and 0.12 p.p.m. on the second. The origin of the effect
is most logicaIly attributed to the fact that the two substituents, phenyl
and carborryl can attain a g,reater degree of eoplanarity with the dcuble
bond between them in II than in I. Thus this rotation of the substituents
tcwar<is planarity with the dcuble boncl would place the two bridgehead
pnotons under a greater influence of the ring cur'::ent effects of the
substituents. The resultant effect on the chemical shifts of the bridge-
head hydrogens nLrst be paranaggretic, as long as the angle between the
substituents and the hydrrrgens in question decrreases on hydrogenation. The
interpretation of the ultraviolet spec&a of the same ccrnpqrncis reinforces
tlr.is sonewtlat tenucus conclusion that the::e is a greaten degnee of co-
planarity of phenyl and carbo:ryl with the dcuble boncl in II.

P.S. I woirld welcome eny necomnendaticns regardJng, standardization of
chemical shift units. I like r values but vrould prefer even more strongly
the cononon use of either one of them, 6 or t. I would suggest you propose
adoption of one of the units for IIT NMR and see if it is follcwed by the
contnibutors. I feel discussion of the rel-ative merits of the two systems
wcn.rld be fruitless.

Yours sincerely,

Zr{i-{-{-.-

RRF/vb Robert R. Fraser,
Associate Fbofessor of Cher"istry.
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PRINCETON UNIVERSITY
DEPARTMENT OF CHEMISTRY

PRINCETON, NEW JERSEY

Frick Chemical. LaboratorY Angust 1I, 196h

Dr. Berranl t. Shaplro
Depa:rtnent of Chentetry
Illlnole fnetltute of TechnoLogy
Cbtcago, flltnole 6O5f6

Dear Dr. Sbapt.ro:

Ife roulct Ll.ke to follor t4) our recently reported vorkl
anö recor"d furtber obserratlons of solvent effects oa ölaa-
tereonerLc methvlene proton reaoDanees.

Ag ehoya ln TabLe f, only tvo of ntmerous soLvent eystems
verc effectLve tn aeparetlng the dllastereonertc protoD reBo-
nance signals ln the dlketone! tlhlle benzene and tblopbene
are excEptlonaL ln thls reepect, übey are not so in the case of
the su}ßlde. Both blphenyls are eonfornatlonally stable ud'er
the condltLone of neagurenent (roon teqrer:atnre, A-6O epectro-
ueter, about 5fr v/v solutlons rltb lnteiraL tetranethyLsllane).

SlncerelY Yours.r

ßp*ct& /ü^f
Barbara Slnger

d/r,,.{111,f ,12o7'
Kur-t Mlslor

(f) f. lilslor, M.A.W. Glase, E.B. Eo;rpgr F: Simon and' G.H. l{ablt
Jr., J. Au. cheu. Soc., 99, fTro (r96b).
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lbble I

ldethyLene Proton üagnetlc Reeolgoce Abeolptlog

o S

0Stgnale %s

H.i

6.?5 (r.8)
5.81 (1.5)

6.6i9 (a.o)

6.?o (t.lr)
6.?8 (2.0)

6.72i6,8,

3

SoLvent Slgnalsa
_b
JAB

6.\,
6.ll8
6.56

6.r9
6,1+2

6.411

6.1+9

6.52

6.ro

(r.81
(r.9)
(r.8)
(r.9)
(a.t)
(r,8)
(r.9)
(r.?)
(r.?)

b

w.2

w.2

CDCIsc

ccLc
cqec

csESc
ceEsoac

ccE!@

caE#OOCEg

CH3COC6[5

P-ccErFa
n-CoErCla

o-CcErCLa

n-CcErFa

o-CcürFa

C4A.O

C6E5CC1s

ceEsr

cdfr
cd#1
ccEf
c6!aO0ge

CcEs0fg

n-CICcETCEg

6.52 (t.6\
6.rt (t.6\
5'rl+ (r.?)
6.59 (r.6)
6.jg (z.o)

6,78
6.79

6.80

6.81
6.8o

6.82

(r.r)
(r.5)
(r.8)
(r.5)
(r.?)
(r.8)

6,77 -6.8,
6.8t (t.9)
6.8L-6,85

6.8n16.9t
6.78-6.85

6.7876.8
6.8r-6.89

6.6
6.62

6.6a

6.&
6.65

6.6j

(t-.9)
(r.5)
(r.6)
(r,8)
(r.8)
(r.5)

12.I
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Table I (eont'ct)

Solvent

p-CIC6fuCts

o-FC6EaCte

n-It6fiaCHg

P-FCcHrCEs

o-CIC6HaCTs

C.f,4S

1-C16ii7F

ccEec

ccfis0gs

n-ceur(cge)a
p-cafu(cttg)e

ceEg(cüs)a

l-CffgCroEz

Stgnals

6.66 (t.6)
6.66 (t.j)
6.65 (r.:)
6.67 ß.7)
6.67 ft.6)
6.6ii6,ß

6.69i6.8t
6,77 (z.o\
6,8t (a.o)

6.83 e

6.83 e

Stgnale

6.85-6.9L

6.T9i6.yz
6.81-5.90

6.81i5,9b
6.79i6.9j
6.7r-i6.9L
6.vii7.m
5.8117.or
6.87i7,o5

6,85i7.a5
6,7ai6.*

-bJAB .tAdb

Lr.6

L2.'

72.1

L2,2

L2.L

L2.l+

L2,L

12.1

L2"5

I2.t

Lr,5

aCtranlca1 gblfüe are reported ln pep.D. op the T-BC8I€. Values re-
ported. as tro nwibets eepa:cated by a senlcolon refer to the eenterg
of gfevlty obtalned, by aualysts of the AB oyatem. I$rnbera in paren-
thesee are peak rldlths at half betgl:t glven ln e.p.s.

bo.p.". cReportea ln ref, (r)
\otge" refer to broaÄ pea,lcs andt glve pealc vlctth at half helglrt,

"M..r**ont nas precludecl by e:rtenslve overlap of thersC eateLllte
of the solvent peak.



THE UNIVERSITY OF CONNECTICUT
STORRS, CONNECTICUT

0626A

Angust D, J.}6l+

Dr. Bernar.rC L. ShapLro
Departrnent of Chemistry
Illinois Institute of Technologr
Chlcago, ffll{nsls 6üL6

Dear Barry:

AIühoWh we have noü done 8r{ir tloiluro work recent\y, our A-.60
ldllr hopeful\y, be instal-Ied and operative {nrrtnsntfJr. Before
leavLng Esso I had done some varlable tenperatrrre süuriies on
CH'BTCHBTCOTCHä which afforded ühe data reproduced belowo Unforüunate\r,
ühä sensor fras/acting up that day so the recorded temperatures are
subJecü to large rrncerbeinties. This prevents deüerrrlngtj-on of conformsr
dleüributton a lÄ Guüowslqy, buü the daüa neverthelese are quelitative\y
signifLcanü.

Data

ö

70"co

69"10

67.O5

66.or

66.IT

6l+.76

The üenperature dependence of the vicinal couplinger J.,,, and J.,",
and the direction of the change ls üo be expected because of'a shift/
in conforuer popuJation. Noüe that the sum, J.,o * J-'o, eeems üo be
tenperature independent. One way this could aiise lyif the mole
fraction of one of the conforuers, dz., the one with Br gauche üo both
Br and CO,,ClIa, were negligible aü alJ. teryeraüures. Thls ocplanaüion
ie not unfqrrd. tthat is tota{y r:narcpected, üo me at least, is the
üemperaüure dependence of the geninal coupling constantr Jrr. Alt'hough
the change ie emalI, the ürend seems unnietakable.

Wc tntend to pursue slmllar variable temperature studles in
the irmediate future.

Sincere\y

Recorded Temperaüure

.+7

45
14

-L].

+4

+33

{"f^'A -qe

I

9.L9

9,2O

8.92

8.91

9.L2

g.g2

29.@

30,53

3f.09

32.37

34.65

35.65

Jtz

L.?2

IL.73

11.38

f1.31

LL.43

LL.26

Jt3

4.Cl+

4.r5

l+.L3

4.U|

l+.35

4.1"1+

Jzj

-9.1+3

-9.50

-9.L6

-9.57

-9.68

-9.83

,

EIS/IsJ

Eugene I. Snyder
Assl-stanü hofessor of Chemistry
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GooDTTEAR

I[Ihe Gmiüpar llflrne &küilbwp @
AKRON I6, OHIO

RESEARCH Dlvlslottl
t42 GOODYEAR BLVD.

Dear Dr Shaptro.l

Hurg Iu Chcn
ou

P8!

Angud L'l, L9&

Dr Barry L Shaplro
Dcpartnent of Choletry
Il1:hnola Instttutc of Technolog5r
TeehnologSr Center
ChLcago, Illinola ffiL6

Thank you for ühe rubaarLpülon r+".{,ndcr. Flrst, r rour.d tlkc
to agk for aomc asalgtencr. Reccntly we hevc cmplotcd thc
cool.lng systa for tho regneü of our l-60 spcotrometcro rt
ohnrlatr of a Hoet..ü alr eoolod ratcr coolci (Frcon 12 rcfrlgerant)
ard an Eastonn IndustrLca ccntrlfirg$ retcr punp for cfraul"rttns
dtrül'llcd yater ln an cnclosod olnrbmo Wc muld appreclate
hevlng lnfornetlon fron an5r negnctlc relonator rtro- hsg ford en
cffectLvpr long l,sstlng, ard non-oonotlve eddltivc for tho
goo{ng ratcr, ttXo! rrtLl prcvert clogglng of tho coollng syato
due üo the grorüh of nloroorga,nlrn tnstdc-iü.

Bqfore r refü u s rnductrlal cholceLr col ue had rnetd,led an
Inücrrratlonal BcctLflcr zcaer voltagc rcfärancc psckr Typ€ 6nvg-A,
for_ühe nagnet porer epply of the varran Dp-6o spcci,ronäter to

\l /f"pl"gc_t!!_8 yolt Dcrcurlr referocc battqrLog as sulgrstcd W
\L9t C A R-rllly (llEIJotDn &f2). I rorrld tlko ro rc$ir thar f,ho-7\ f?ncr rcIlag9 refcrence peck worka qulte cetLsfactor{'ly ln a
/ \\ hlsh-reaolüülon epectroncücr aöro.

Hlth kind rcgardc,

$pcctroroopy $cctloa
BESE,ABC.H DIVIsIoil

The ültlc of the eontrlbutLon ls nsoücltlng i.nfomrtlon on
rntl-ologgf.ng qddltlvc for nggnd eoolt'g uatcr aycto ard,
Zencr voltage lefcrqrcc pack for negnrü porGr ruppJ.yt.



K. Taka.hashi
BulI. Chen. Soc Japm 3?, 29r (196\)

"Fluorocubon Derivatives of Metals. Part VIII. Spectro-
scopic Studies"

P. M, Treichel and F. G. A. Stone
Adv. Organometallic Chem. l, 206, Academic fress (Ip5\)

"The Synthesis md configuational Amlysis of 2-Amino-I,3-
cyclohexanediol"

T. Sumi ad S. Ogava
Bu1I. chem. soc. Japan 37, 191+ (196\)

"The Concenlration Effect of the Long-range Proton Spin-spin
Coulling Constant in Ketones"

"ijber das intemediäre Auftreten von BeMocycloheptenin ud
Indin'l

G. Wittig md H. Heln
chem. Eer. 97, )'6a9 096\)

" Die Sljruktr des 1. 5-Dimino-mphtbochinore - ( 2. 6), ein
Qudrupol-Merocyanin"

s- uahne uo H. raut
chem. 3er. 97, t625 (r9&)

"Die ?MR-Spektren der Methylsilane md -gemme"
H. Scb,nidbar
chen. Ber. %, L639 G96\)

"o-colubrin aus strychnin"
P. Rosemmd und H. Iranke
chem. Ber. 97, t677 096\)

"'Ürber Kmulene, XVII. Darstellmg von Pentatetraenen"
R. Kuhn, H. Iischer ud H. Fischer
ctrem. !er. 97, Y6a (196\)

"über eine Retroaldolwlagerog in der Steroid -Reihe"

"Reaction of Diazomethme rith cyclopropenones"
P. T. lzzo and A. S. Kende

chen. rnd. 839 (1964)

"ltude pa Rdsomnce Magn6tique Nucldaire {n',u'tl') ae ra
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