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May 13, L969

I

Dr. Barry Shapiro
Department of Chemistry
TexasA&MUniversity
College Station, Texas

Dear Barry:

Joe Ray, Al Colter and I have been studying-
charge deLocali2aCipn in a series of para-substituted
tripüenylcarboni,-','by carbon-l3 nnr shifts. Prelimin-
ary-resülts for Ehä unsubstltuted-c-ompound (1) 399 -forrriphenylcyclopropenlum catLon (2) have been published
elsäwheie. 

- A sumary of the results f or the substltu-
ted compounds is given ln tabLe I.

The shifts at a given position are given as the
difference between those ior triphenylcarbonium and Che
parent triphenylcarbinol. This difference should re-
hl""t only Ehe'charge delocalized from the central carbon
if it is ässgmed thät Ehe shieldlng effects due to the
para-subsEituenE are the same in the carbonlum ion
änd carbinol. By means of the empirically derived.
pioportionality (fOO ptrn per electron) between carbon-l3
nnr- shifts and- charge densltles in armatic systems
(3 14) one can estimäte the charges at the various
positions.

Charge densLties calculated by the Ht'lO meEhod
correlage onlf qualitatlvely wifh the empirical.charge
denslCles. Häwever, charge- densiEies calculaCed-by_the
cl.lDo merhod (5), coirelarö well, as shown in Table II,
lf a reasonablä-twtst angle of the phenyl rings is
assumed. A ploE of Ehe öhemicaL shtfts versus charge
ä""Jiifä" främ the CNDO calculations (for an assumed
twLst angle of 30") glve a good linear correLalion,
wlth a sfope of zLO Fpo p"t-electron. Alsor -chargedensities ät the cential-carbon, calculated from the
äiiiärä"ce between the central öarbon shtfts ln the
substltuEed triphenylcarbonir:m ion and trimethyl-.. .
carbonium ion (6) cärreLate well with charge densitles
from IIMO calcnialiot * and wlEh the electronegativity of
the substitu""i. Ftnally, the carbon-l3 nnr shifts of

t
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cerbons alpha to the centraL carbon show a good 1Lnear
correl.atlon wlth ol reacttvlty paraneters.

Slncerely,

--EyL-

Dr, Barry Shaplro

RJK: cr

(1)

Robert J. Kurl,and
AssocLate Profeasor

-2

E. !{lsnos-
7, 815

(2)

G. J. Ray, A. K. Colter, D. G. DavLs, D.
ky and R. J. Kurland, Chen. Cm., No. 59
(le68)

G. J. Ray, A. K. Colter and R. J. Kurland, Chemlcal
Physlcs letters !r 324 (1968)

H. SpleseckL and tf. C. SchneLder, Tetrahedron Letters
No. L4, 468 (1961)

P. C. Lauterbur, Tetrahedron Letters, No. 8, 274 (L96L)

P. G. Dobosh and J. A. Pople, prl.vate comunicatlon

G. A. Olah, E. B. Beker and M. B, Comtearow, J. Am.
Chen. Soc. , 99, L265 (1964)

(3)

(4)

(5)

(6)

SUGGESTED SHORT TIII,E: Carbon-13 NMR Shtfte and Charge
Delocallzatlon ln Subatttuted TrtphenyLcarbonLtm
Iona

RJK: cr
/ol-<ti rsn A. fto sr/ioni:(r-xq4)

\.

(r'xCh) /
,-e
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Table I
Carbon-l3 Chenical shlfts in (p-XC6H4)3C+

X alpha(d)a ortho(o)a neta(m)a para( p)a b

No2

H
cL
cHr
F
0cH 3
N(cH3) 2 1

(a) in ptrn from the correspondlng posltion m (p-XCOH+)3-COH;

a positive shift is upfield
(b) ln pf from Ehe central carbon of (Clt3)3C+; see ref . 6.

Tabl,e II
Empirical, Charge Densifles and Charge Densities Calcu-

lated by the CNDO Method for Trlphenyl'carbonirn Ion

Position Charge Densities Calculated by

CNDO (60'; CI,IDO (30") Em lrLca1 carbon-1.3

alpha

ortho

meta

para

central

-0.003

+0.051

+0.032

+0.051

+0.317

-0.013

+0.071

+0.015

+0.081

+0.249

cenEral

136.
L36.
L47.
163.

-0.048

+0.094

+0.020

+0.106

+0.140

.7

.2

.6
"2
.2

n
.L

.L

-2
-3
-3
-3
-5
-4

1

9

0
1
2

2

-13.
-14.
-16.

0

7
8
7

3
9

1.8

8.
7.
8.
8.
7.
8.

-L6
-15

-13.9
-13.6

-8. 8

-6.4

-17. 0
-15.9
-21.3
-11. 3
-Ll.4

9

0
9
1

9
6

9

L26

L29
135

I
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Technische Hogeschool Delft
Laboratorium voor Technische Natuurkunde

Prof.B.L. Shapiro

TexasA&MUniversity
College of Science

College Station, Texas 77Bl+3

USA

Uw brlef ven Ons kcnmcrkUw kenmerk

Onderwerp

Delft, Ncdcrland, Lorcntzwcg 1, tel. 0173G3it222

6->-lg6g to*t'l:

Trlr o influence of hwdrooon trnnd 1n o and of nrotnnqti nr on ace tnn o

Dear Prof. Shapiro;

Besid.es the ehemical shift o(lH) ti" coupring constants 1Ja, and \r"" 
"u.nbe obtained from the 1H spectrum of acetone using i3c satell-ites. From tilä 1:c

spectrum ve can get the chemica.l shifts o(13cH:) and 6(13c0). As is wefl known
n:st of these paraneters are highly solvent d.epend.ent (lrZ). Some representative
','ariations are given in the tabl-e. In this laboratory a systematic study has
been carried out for 0.2 mol-ar acetone in various sol-vents and for acetone at
','i:"rious concentrations in water. Furthermore the d.epend.ence of these parameters
lrl +'he acicity is investigated for 0.2 mol-ar acetone in sulfuric acid/water
solutions. For this last case some j-n'ueresting relations betweerr the changes intra.,, ttrnn 

and 6( 
13co) are show-n in the figures.

An explanation for the variations can be found. in H bonding and. for the
',cicic ::l-utions a-l-sc in protonation of the carbonyl group. By the increased
polarity of the earbonyl group the decreased. sereening of the carbonyl carbon 

.

can 'oe explained qualitatively. The vell--known increase of lJan in Cl{,X vith
-r::rcasing electronegativity of jt is also in agreement vith this nod.el-. So a
:i:,ear relation between these two quantities can be expected.. For !rrn,. 

n

:: .y3',1en corrtributiorr co,rr be expected. of about -0,6 Hz (:). n" by nov aJn' i"
.::.c'*'n tc b'-, positive ()+,5) v" have to postulate a positive contribution of about
1.2:12 thrcugi, the o bonds and/or through space. Because of the cornplicate4

L

incchanisrns for *Jrr,, there is no reason to expect a strictly linear re1ationt, nlr 
a

between *J* 
and. d( ''CO) (see figure). a

Erbensive i{O calculations have been carried out for acetone, the acetone/water

conpiex anc protona'-ed. acetone. Use is mad.e of the Hücke1-type nethod of Pople ancl
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pure acetone 0.2 rnolar acetone
in wa'uer

0.2 rnolar ä,ce*vorle
in sulfuric acid

o(1H)

1_
,) ^,,utl

)+-
ü __-_illl

o { 
13mr,

o( 13co)

0

126.8

0.55

U

U

- 0.13

t1[,o

0,66

- B.o

- 0.85

131.'

1,22

- 0.8

-35 .0

ppn

ppm

ppn

Solvent effects on some NIi{R parameters of acetone (negative 6 = lover field)
t.l

'J", Ha

r.0

I

L

r3l

ll?

r3r

ll0

r29

!.* xt
1.2

0.9

0.8

0.5

0.

0.6t27

r26

+61tlq PPm .-611391 ppt

35 (0 5 -r0 -r5 ,20 -25 -30 -35 a0

t

iJan 
u.nd 

uJ* lr".=r." o(13c0) for 0.2 molar aeetone in sulfuric acio/water

Santry, the extend,ed Hückel ;aethod. of Hoffmann (ttre l-ast one aiso in iterative forra)

and. of the Ci'lDO nethod.. The d.irection and. sonetimes also the order of ::agnir.iae of
the changes are i-n general pred.icted reasonably wel1. The electron oisplacenent in
the <iirection of oxygen, which is found. boih for H bond.ing and for prot,or:aiion, eccrrrs

rcainly a-v the cost of the carbonyl carbon and the meihyl hyd.rogens. The ne-uhyl carbon
is hardjy affected., vhich is in agreement viih -uhe near consiancy of 6(13^', 1wtL3J.

For the reaoer inierested. in more detaiis a copy of a Ph.D. thesis is available
upon request. Please, cred.it this letter to Prof .Dr.J. Smid.t.

Sincerely Yours,

I.1 U oe Jeu G. P. Bened.er

;i.n. ae "eu, i{. Angari Gaur & J. Smiot, Rec.Trav.Chira. Bl+, 1621
G.i. i'(aciel- & J.';. liatt,erstad, J.Chen.Phys. 12, 2T jZ (1965)
.I.R. Lol"nes & D. i.iiveison, J.An.Che;r.Soc , 83, 2959 (lg6l)
ä. DreeskAnF, Z.Pnysik.Chen. 12, 3Zl (lg68)
W.iI. d.e .ieu & ä. Angad Gaur, i,folec.Phys. 16, ZC5 (1969)

i

z
=3-4

( tg6r)
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NORTI{ CAR,OLINA STATE UNIVER,SITY
SCHOOL OF PIrYSICAL SCIENCES AND APPLIED MATI{EMATICS

Dr:plnrurx'r or Cgrulsrnv
Rox 5247 Zrp 21607

'\T' I t, \J--.,1:l ir:i l I

May 7, l-969

Pnofessor B. L. Shapino
Depantment of Chemistry
TexasAEMUnivensity
College Station, Texas 77843

Dean Banry:

Title.' Nmr Line Shape Programs [,lith Least Squares Fit

We have been studying the kinetics of redistribution reactions of
the type

(cH c1-)
.f

xzn (cH3)ssbYz + 2(cH3)rslxv

and have been measuring and cal-culating nmn l-ine shapes for the differ"ent
methyl proton nesonances as a function of concentration and tempenature.
In order to obtain the best nesul-ts we have modified oun Fontran IV prognam
for: N sites and variable populations so that it wiu- give a least squane
f it of the calcufated line shape to expe::imental curve. The f ifetime va.l-ue
for best fit is pr:inted out and the cunve is plotted along with the expeni-
mental points. (Figune 1).

We have used the pnogram for two sites with unequal populations thus
fan but plan to use it on a three site case soon. It takes appnoximately
18 sec pen 5 set of curves on the IBM 360 Model 75.

Anyone interested in obtaining a copy of this pnogram can write dinectly
to me. Dr. Geonge Wahl, Jn. of our Depar"tment also has a similan pnognam fon
an AB system and wou]d be happy to suppry it to anyone intenested.

Sincenely,

3

U',e-
Chanles G. Moneland

Robert J. Beam

\\rit;;,1:,
l':., . ' ,

l'rr.; IItrt. rrilni,t \
''i, (.rt,,'[iti,t , 1,"'

'. ..;. t r i.,;, .,, li..tt,iUl,, t1,,, I ,.i,
i , t,', t .r' ,,i .\'"::i (.t,otttt,t ,r, ( ,
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unilever research laboratoriurn
vlaa rd i ngen - nederland

POSTBUS 1'14 . OLIVIER VAN NOORTLAAN 120. TELEX 29261 . TELEFOON O1O-3S3 000

Professor B.L. Shapiro,
Department of Chemistry,
TexasA&MUniversity,
College Station,
Texas 77843.

U. S.A.

REF. CC/9235/as vLAARDTNGEN. 22th Apri I 1969

Dear Prof-essor Shapiro,

Re: Porymer chain length measurements uslng c-13 saterlites; copier
for NMR spectra.

one NTvIR method of measuring average molecular weights of poly-ethylene
glycols involves shifting the CH2OH absorptlon clear of the internal
-(oc]H2c1z) n peak by complexing:fne terninal oH with an appropriate
solvent. Page and Bresler (1) used pyridine and predicted the methodts
appricability up to MW 15-2orooo, but we found this gave large
discrepancies with other methods above MW 1OOO. However, a short search
found a phenanthrene,/quinoline solvent mixture to be more efficient
in separating the peaks (ca O,4 pprn), whilst we overcame the inherent
problem of conparing the intensities of absorptions differing by orders
of magnitude, by employing the downfield C-13 (OCH2CH2)n satellite as
an internal quantitative reference. Use of a CAT is näcessary(for an 460) to give the desired slrr, with intensities then being
compared using a planimeter. The figure shows the result of 275 accun-
ulation on a model sarnple of MW 25OO,

HO CH^

I
(

I

C-I3 satelli ,"il
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unilever rosoarch laboratorium - vlaardingen

l.lN: Professor B.L. ShaPirot
Texas 77843.
U. S.A.

This technique has so far given accurate results for model samples up to
values of MW 2O,OOO. In the future we hope that our fiA 1OO plus forth-
coming Fourier accessory linked to an IBM 18OO will be churning out
the final answer after a few minutes operating tirne.

May I just chip into the discussion about spectra copiers some months
back by nentioning the Van Der Grinten Oc6 106 which we have been
finding most economical and convenient to use. Any length of spectrum
can be acconodated with a maximurn width of 30 cm -and so far no
accidents over several hundred copies.

Yours si.ncerely

UNILEVER RESEARCH I,ABORATORIUM
Vlaardingen

n*. CC/9235/as

v€nvoLc No. 1

a

o

D.J. Frost

(1) T.F. Page and W.E. Bresler: Anal. Chem. 36, 1981 (1964).
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THE UNIVERSITY OF NORTH CAROLINA
AT

CHAPEL HILL
27514

DEPARTMENT OF CHEMISTRY
May 14, L969

Professor Bernard L. Shapiro
Department of Chemistry
TexasA&MUniversi-ty
College Station, Texas 77843

Dear Barry:

C omytwt ut P to gnan Que.t tio nnaLtte

The Task Group on Computer Applications of ASTM Subcommittee E-13.7 is
compiling a list of computer programs whieh are useful in NMR research.
This list will be generally available and will hopefully reduce some of
the present duplication of effort.

We hope that your readers will use the attached questionnaj-re to inform
us of their programs. I^le have no plans for a clearing house of programs
at this time, but we strongly recouunend that individuals make use of the
existing exchanges, €.g., Quantum chemistry program Exchange (rndiana
University, Bloomington, Indiana) and Program Exchange Library (Instrument
Division, Perkin-Elmer corp., Norwalk, connecticut). The participants can
simply list the appropriate exchange library as the program source on our
ques tionnaire.

The questionnaire has been discussed with both Dr. E. Lustig and
Professor R. K. Robin, who wrote about the need for such a list in
previous issues of TAMIJNN, and they have agreed to cooperate with our
efforts.

Sincerely,

--r-21 /t t - ^'/ . ,\,.r.,t 1L., / ^'L--

C. S. Johnson, Jr.
Chairman of the Task Group
on Computer Applications
of ASTM Committee E-L3.7

CSJ : bkm

Attachment
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TASK GROUP ON COMPUTER APPLICATIONS
ASTM SUts-COI4MITTEE E-I3.7

REQUEST FOR INFORMATION CONCERNING COMPUTER PROGRAMS OF INTEREST IN i.h'IR RESEARCH

Name of Pnognam (Code Designation):

Descniptive Title:

Author( s ) :

Addness:

Souree: (if diffenent fnom authon)

Corputer:

Language:

Digits on Bits Per Wond:

Input Forrn:

Prefen::ed Mode of Distnibution:

Summary of Prognam:

Pleue n-Ql)!u to: Chanles S. Johnson, Jn.
Depantment of Chemistry
University of North Canolina
Chapel Hill, N. C. 27514

Maximum Cone Storage:

Output Forrn:
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{& Imperi,. I Chemical Industries Limited
,..+ v

DYESTUFFS DIVISION

P.O. Box -12, Hcxaqon Housc, Blacklcy, Manchcstcr, 9

i F-rofessor 3. L. Shaniro'
Deoartmerrt of Chemistry,
Texas A and M Universityt
Collece Station,
Texas 77841,
U. S.A.

Your Rcf :

Our Rc[: i ]) c Dc.r-. l.ü. :r)

1 Ath lq,ay , 1969

lear Dr.Shapiro,

?AUTOIIIIRISM STUDITS USIJ\G N ITROGEN-14 MN DÄTA

In previous cornnunications (t,Z) we have rlescribed the dorrble
resonarrce method which we use to obtain ni.trogen-1 4 chemical shift da.ta
from proton N',R srectra. Thj.s method is limited to those nitrogen nuclei
which show a deteetabfe counling to some proton in the molecr:ler but it
laraely overcornes the sensitivity nroblems associaterd with direct obserwation
of ni-trogen-1 4 signals.

1-ohenylazo-acetoacetaniLide, formally written as I, can exist in
four nossible tautomeric forms f - TVt

cHrcocircONHPh

Fh-ll = l:

ci-I, c0 c
I

Ph-I = li

i\

HO
I

[.t1- - t :
t
Ph-N .

COI\Ti{Ph

- col'HPh

I II
HO

I

C -l,iiPh

III

cll"ccl'l' ll
Ph-till -N IV

Thrr-" rrrorc forms are nossible in theor;r if tautomerism of tlre amide
l,ll proton 1s cxsidered, but these are obvious)-y less likel.y to occrtr. In
adlitirn, for eacil tautomer a variety of spacial arrar;{ements is oossible.
In acetone sllutix, the Nlrr? soectr"rrn s:.ows a Clr, sigal and a comolr-'x aromatic

br" \;i,c1o;lrj're tn ten protons. No CII signaf is four{rl , but two tabile nroton
leaks ean be seen at 11.4 arlC 14Jf . P.oth these peaks are sharoened s]-i.ghtly
when the samrl-e is irradiated simultaneously at nitrosen-14 freouenciesr thus
shcwi.ng that both protrns are courled to nit,rosen nuclei and ruling out forrns I,
II and IIf above.

liitro,ren-1 7, q5efieel snifts were derived frorn the nitrooen freouencies
^e,isina the naxinur sharnenir,s of the labile r'roton neaks. The val-ues
obtaincd ful,l.r eunrorted fggm IV. Thus the orotcn at 11.4f- is "oupled 

to
a nitrcsen nucleus with a shift of 250 1 t5 ppt, a value tylical of an amirle
nitroqen carryinri a phenyl ring. Thg nroton at' 14.7 f, is coupled to a
nitrogen nueleus witn a shift of 194 - 1 5 lpm' a vafue indicative cf the
nitrogen ator altha to t:.e nhenyl ring of a phenylhydrazone rrnit. The nitrogen-
14 chenical shifts are referred to standard nitrate ion (1,2).

( Cont'd)
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Finally the very lowfield positions of the two labile protons show
that both these protons are str.,ngly hydrogen-bonded and this last observation
;'ield.s for the compound the full strrrcture V,

lJ 0\r
-n-N

-2-

/

Ph

Ph-N
\11 : c \

\ s:6'
CH-)

1 -phenylazo-2-anLno-naphthalene has also been examined.
taut,omerism involving forrns VI and VII is possible

V

Here

N./

Ph
I

NH

N

Ph
I

N

NHz Nti

vr WI

In acetone, a labile proton peak (area I 2).was found. at 8.5[:,rith
coupling to a nitrogen nucleus of chemical shift JO1 - J ppm, a value typical
cf an aromatic amine. Thus ln this cornpound there is no evidence for the
nhenylhyd razone form VII. The 2-methylamino d.erivative of VI behaved similarly
and here coupling between the NH and CH. protons was also observedr providing
further support for the amino/azo forrn df these compounds.

Yours sincerely,

t)
lv'{ It-rl*

1

P.llamrson and A.Mathias.

F.Hamoson end Ä.Mathi as.

I-.HA}PSON. A. MATI{IAS.

Molec Phys II, 541, 1966.

NIYR Newsletter, 95, 1, 1966.

p:; 
/LG .
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PHYSI KALISCHES INSTITUT
DER UNIVERSITAT BASEL
't6a BAgEL aCHWE|Z - KUt{qElBERO9TR.el

, TEL€O'Ia
VOI3TEHERT PROF. DR. e HUBER

NEUE NR.

061 -44 228C

uasef, illay I4, L969

Lol-Le{-te 5tation T

lrrr-rfessor i3ernard L. : h a p i r o
rJepartment of Lhernistry
le.lxas A & vi Univ:rsity,

exas iltJ4:Prof'. tlr. i' . LtiehI
U:r A

Title: The influence of an electric fiel_c.i on the i,,i;{rl
moLecules orienteo in the rrematic phase

spectra of

Jear iarry,

We have investigated the i': i,iri s6:ectra of (cis ) crichLoroethVlene,
fu ran , thiophene ano benzene oriented in the nr:matic phu s" oi liquidcrystal"s, with anu without the applicaticrn of an e-Lectric f iel"cjapplied in a Cirection perpenciicu-Lar to the magneti-c fielci anci aJ-ongthe sample axis. lhe direct dipola.r cLruplings ancl other anisotropic
paranreters have Ll .Jen founri to change corgi-stently to half their
initial- vaLues with reversed signs at fiel_d strengths ra rger than4 kV/cn. This has been attritrutecl to a rotation.,i the liquiu crystal
optic ax-Ls by 9ijo i:y appricatir.:n of the el_ectric t ir:lcl . This j-n Ler-pietatiori i-s lurtlrer confilnrecr uy the tact that the re-orierrter,l
sample permits sarnple-spinning rvithouL destruction of orientation.

i\n aLbrnative arrangenrent of electrodes which al-l-cws to apprlythe eLectr.ic fielit in l variaL.rl-e clirection with respect to the
rnagnetic frerd has aLso oecn constructeo. It aLLows to vary thr:anisotropic paramr-.ters crL vriLl.

This r.tefinite anci p:rerJictaule variation can be
to simplify the anaJ.ysis ot the spectra Dut also
various arnisotropic pürameters e4. chemical_ shif t
referrini tr; the shift in isotropic solution.

A typical spec Lrum of t uran, with ancl without the
an electric fielo is shown in the accom;;anying figure

used not cnJ-y
tc deterririnc thr:
anis'fri;py withou b

applicatiori of'

Yours :incerely,

?.4r'- c L.kkk*f,/
( t. r. Khet rapät )

(f . ,,JiehL )
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I

I'.4 fl&D.

NU

8.0

A
I

706,'

Jr. IED

Ficure captir.trt

.. lr:i :;r,ectra ctf' luLan in the nemiltic phase cf zl-methoxy

,-t.:)t\zylrceni-,-ri-;i,;r l-r,,.t-oc -rrrethyl cinnalrritl alcicl-n-prrrpyl

,rsLer. (rr) ritho'.rt. t:lectric fielc-t, (b) with electric

i ielrj (a kV/crr' ) ' uJncentratir:n '-rt f uran J 21'' mole per

cent; tr:nrr:eratttre 2'(u L.
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FACULTE, DES SCIENCES

DE MONTPELLIER

R. JACQUIER
Profe sseur

Place Eugöne Bataillon
Tö1. I (67) 72.29,11 - 72,16,00 - 72,2A.5a

porrc 803

Montpellier, le 16 Mai 1969

Professeur B.L. Shapiro
Department of Chemistry,
Texas A and.M Universit.y
College of Science
College Station
Texas 77843,
U. S. A.

Titre : LAOCN 3 er IBM 360-40

Cher Professeur Shapiro,

Aprös la lecEure de quelques lettres parues dans IIT
NMR Newsletter (trZ) 

' nous voudrions signaler que nous utilisons acEuel-lement LAOCN 3 sur IBM 360-40.
Le programme inirial de CASTELLANO et BOTHNER-BY (c erB-B)(3) a du ötre 16göremen! modifi6, drune part pour permettre I,ugilisa-tion de disques, drautre parE ä cause de la pt"""-r6serv6e aux variablesindicdes qui entraine un d6passemen.t de ""p"iitd sur notre ordinateur(capacit6 effective : 64 - 10:54 K, to i< 6tant la place retenue parI 'assemb leur) .

Apräs modification et en carcul it6ratif, le nombre
9" "pins maximum est 6, le nombre de transit,ions exp6rimentales 21o eLle nombre de groupes inddpendant,s de paramötres variables 15.

nanr les calcur" "r|:::"ä;';:,';":: i:roi;iffiT8r"töi :::tflur;:,ä;l:"-(liquide pur) avec tous leurs paramötres exp6ri*entaux.
La page 3 r6unit.les paramätres de ddpart, les paramöEresfinaux obtenus aprös 3 itdrations (nus LnnoR er pRoBABLE ERRORS OF PARAMETER

sETS identiques dans les 2 cas) associ6s ä une part,ie des cransitions calcu-16es ä partir de ces paramärres (cecl sur 360 ei sur 7O4O (3)), ainsi queIe m6me groupe de Eransitions calculöes ä partir des pararnötres donn6s parle calcul de c et B-B (Eoutefois, il faut noter que les paramötres utilis6sapräs it6ration ont davantage de chiffres significatifs puisqurils sont prisen mt6moire).



129-17

Si les resultats finaux peuvent 6t.re consid6res comne
identiques en ce qui concerne les constantes de couplage et les ddplacements
chimiques (ils sont meilleurs que ceux obt.enus par BREMSER (2) sur un 36O-30,
notamrnent pour A(1r5)), pär contre, cerEaines f16quences calcul6es diffärent
enrre les deux calculs, la diff6rence pouvant aller jusqurä 5 milliherz (les
diff6rences de num6rotation sont sans import,ance car elles sont dues ä la
d6g6n6rescence de certains niveaux d'tinergie). On remarque, Pär exemple, que
le spectre calculö par C eE B-B sur 7040 est plus condens6 que les n6tres car
lorsque not,re calcul sur 360 fait apparaitre 2 transit.ions träs voisines ou
6gales en 6nergie et d'intensitds 1n eL I", celui de C et B-B donne une seule
transition d'j.rrtensit6 In * Ir. t z

Il est pos6ible que pour des calcuLs faisant appel ä des
donn6es exp6rimentales courantes, une erreur de I'ordre de 5 milliherz prove-
nant du calculaLeur n' inf luence pas les 16sult,ats. Toutef ois r cett.e erreur
peul devenir inadmissible dans le cas de travaux exp,ärimentaux trös pr6cis
comme ceux d6crits par FREEMAN et GESTBLOM (5).

Nous aimerions avoir I'avis de sp6cialistes de calcul
num6rique afin de savoir sril exisEe des assembleurs pour 360 donnant une
meilleure prdcision ou s'il est pr6f6rable de revoir cert,ains test.s de pr6ci-
sion de LAOCN 3 ou d'en inclure de nouveaux en fonction de I'assembleur
uEiLis6.

Veuillez croire, Cher Professeur Shapiro, ä lraasurance
de nos senEiments les meilleurs,

2

R. JACQUTER.

J. ELGUERO.

A. FRUCHTER.
\

( 1)

(2)

(3)

(4)

\1,

E. LUSTTG, rrrNMR, 1967, rO7, 52.

t^J. BREIISER, IrrNl'IR, 7968, 118, 3O.

A. A. BOTHn*ER-BY et S. CASTELLANO'

R6fdrence 3, p. 4I.
R. FREEMAN eT B. GESTBLOM, IITNMR,

LAOCN 3, Mellon Instituce,

7968, r73, 43.

Pittsburg.
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U.S. DEPARTMENT OF COMMERCtr
NATIONAL BUREAU OF STANDARDS

WASHINGTON, D.C. 20234

r,ay 16, 1969
Professot B.L. Shaplrot
Departnent of ChemistrYt
College of Sciencet
TexaeA&XUnlveraitYt
College Station, Tetas '17843.

Dear Profä""o" Shaplro,
le bave reeently lnveetlgeted a pair of diestereomeric 1r2-O-lsopropylldlene-

3 r 5-e-netho4rnethylidene-q-g-l-tolyleulfonyl-c-D-glucofuranoses . The 1OO llHz proton
speeäqn of one of theee (e) rrae anenable to anElysts as a ?-gpln systen ustng the
LA9COOS 3 progran. The observed spectrrrn and calculatecl spectrun after sir iteratlons
are shorn 1n the Figure, and the eorresponcling refineil parameters in the Table.
A reduetlon ln cornputatlon time ras made by tlifferentiating only the diagonal termg
of the 35135 natrtir. The nethyliclene proton (t-3r5) shored a smal1 coupling (o"a gz)

_wlth H-4 (over flve bonda), but since tbese protons rere only reakly coupledr H-3rl wae

exeluded from the analysis so as to avoid having nore than seven splns.

Consideration of the vlclnal coupling eonstante and therroodynanie data from
equlllbratlon experinents indlcated the configuratlon and eonfornation shorn in the
fornula, in vhlcU tft" nethoryl oxygen aton and. C-6 are ggexial.on the chair confor-
nation of the m-diorane ring. A strong ilanoneric effcctfr evlclently causee thle

Me

dlaetereomer to be more stable tban that in rblch
the metborryl group ie equatorlal. Bvid.enee for the
favored orientatlon of the methoryl group ahomt
ras obtained from an lntranoleeular nuelear
Overhauser effect. IrradLation of the nethyl protons
of the nethoryl group prod,uced a 25f enhancbnent
of tbe netbylitlene proton algnal intensltyr thug
suggesting tbet these protons are in astl arrangement.

H

H o
Slncerely yourst

IN REPLY REFER TO;

PlvR S ctrosc and Conformation of I 2-O-
rO lidene-3 -0-

O-p-toly 1 s ul- fonyl -s -L- gl-uc o furano s e
met lid.ene -6-

'+Ci:Et,q

H

HH

r2I )-n'"<-e

Bruee Coron, Researeh Chenlet
Organlc Cbenistry Sectlont
Analytlcal Cbenlstry Dlvieion.

Me,
Me

t By Courteay of D'r. R.B. Jobannessn.

NBs INSTITUTES FOR SCIENCE AND TECHNOLOGY

INSTITUTE FOR BASIC STANDARDS INSTITUTE FOR MATERIALS RESEARCH

INSTITUTE FOR APPLIEO TEC'HNOLOGY CENTRAL RAOIO PROPAGATION LABORATORY

end.o-metho
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Me(o)

H-6

H-2H-3,5H-l

2
Me

H

l*'
CH

H- 6'
TsO

o-

H-3 H-4 H -5

4.03 4.60 5.37 5 6 71 5.93 r5.

2.5 Hz
--+ F

(b)



TABLE I

SPECTRAL PARAMETERS (Hz) OF 1,2-O-ISOPROPYLIDENE-3,5-O-

t (gllorl_vrETHOXy ) METHvLTDENE l-6-o-p.-TOLyLSULFONyL-cr,-D-CLU C0TTURANOSE (2)

129-21

AT 100 MHz

Init i aI Refined ( 6 Lterations )Parameter

u1

,2
v^

3
Vr,!t

,5

o
u6t
J.

*r!
Tarr3
J- ,,

-Ir{
J-
-t 

hLt.)

Ir,6
T:1r61
T!2 13
T
!-Z ,\
L,,,
T
L2 ,6
Tlz ,6t
-''

-J 
L

J,'

L3,j
J^ .
-Jrb
T

-Jro'
Tv-\,5
T
LU 16
lq ,6'
J_ .
-) rO
J-5,6,
T
4 16'
v^
-3 t)
Tu^-t,
-Jr):tl

59 .97
462.80
432.20
422.30
4oT.T7

438.84
430.55

3.75
0

0

U

U

0

0. 30

0

0

U

U

2.95
0

'0

0

6.97
5.03

-10.50
539 .6

o. 42

0

3. 00

0

596.9J t 0.01
462.83 t 0.02
431.98 t 0.02
\22.55 t 0.02
\06.69 t 0.01
438.26 t 0.02
430.40 t 0.03

3.69 t 0.02
0.03 r 0.02

-0.06 t 0.02
-0.04 t 0,02

-0.06 j 0.03
0.03 t 0.03
o.39 r 0.02
0.0I t 0.02

-0. r0 t 0.02
0.38 t 0.04

-0.26 t 0.05
2.87 I 0.02

-0.06 t 0.02

-0 .02 t 0. 03

o.16 1 0.04

3.31 t 0.02
0.21 t 0.04
0.23 t 0.03
6.oz t o.o2
6.60 r 0.03

-10.64 t 0.02
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UNIvERSITE o'ottawa.
nEplnrruHsr DB cHIMtE

Dr. BoL. Shaplro,
Depa:"trnent of Chanlstry,
Texas A and l'1 ü:lver"slty
College Statlon, Texas 7
u.s.A.

OTTAWA 2, CANADA

UNIVERSITY OF OTTAWA
DEPARTMENT OF CHEMISTRY

May 20, 1969,

(0 or Or)

?4r3,

N.O.E.ts on a sulfoxlde and

a sulfone (I)
e

cH
3 3

c*z \

I
Dear Barry:

r thoqght that ny eryer{-enee ln trylng to obtaln N,o.E.s
on the sulfodde I (TAIuIu #I20) mlght be of son-e välue ln that others
can proflt by rv mlstakes. we wlshed to determlne whlch proton of
each AB pattern Iay-ln the plane of 1ts adJacent ar.crnatlc rC.ne by ob-
serwlng an NoE for 1t but not for 1ts eernlnal partner. we toök the
followlng steps: 1) Modlfied our llA-IÖO to arrcld overload of 1ts arn-plifler; 2) slnce the aromatlc rc.ng Fave an ABC pattern we made the
dideutero derc-vative so . Now the ar"cmatlc reglon

ffiz

-D

CH
3 -li. .*..,\ ','l ).,

appeans as fottr broadened peaks. TWo of these shored i.J.o.Erd'when theCHF were lrradlated. But no N.O.E. rs between any benzyllc and aronratle

...2
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protons could be seen. 3) Slnce mutual eeminal proton relaxatlon mlpfit
be dcnrlnant we pr€pared the two trC-deutero eonpourds

0
l'

J Hc

0
f
q Iic

D- c
Ha

a

3

Fh-c
/D

D- -D D- .D
and

öH CH
3 33

but a6aln no N.O.Ets eould be observed. !) ffnaf:-y we recel-led-Nhe
tendeäcy of sulfoxldes to dlmerd-ze. When we swltched to D.14.S.0..-d6 

--
as solrÄnt we obsärued a 27f, N.O.E for one of the above and a 3% lJ,o.E.
for ttre other. Trhe detectj-cm was r"eneated lndqendently by a second

operator.

Eperd-ments wlth the correspondlng sulfone have been much

slnpler. 6 fäct when the low-fYeld doublet of the AB pattern for the

ug11ilJ methylenes was lrr:arllated r,uslng'two oscllIators, ong tuned to
äach 11ne. i tO{o lncr"ease in lntenslty for the aromatle repton was

#;;ä?tnir-i" a ZO% N.,-/.E. slnce ätt at"nlatles have the same shlfb.)
Irradlatlon of the higt'r-fl-e1d doublet Fave no i\].0'E'

Flnal$ we chemlcally ln'rerted tle s * o rrolp of scme

partlally excnangeO sulfodde (Ctrem. CorEn. #Br 1969) to relate crne AB

pattern to the oth"r. 1'he results showed that the two lowest fl-eld
doulclets ar"e asslgned to prrctons 1n the plane of the aQJacent rd-ng'

Od_datlon of partially exchansed sulfo:dde to sulfone conflrmed the
N.0.E. results.

The npral to us was a) alurays use DvtSO-d6 as the solvent
for }J.O.E. work ffiuffoxides. arid b) as a r--eneral ruIe, alw4ys try a

second solvent if no ll.O.E. is found 1n the ftlrst attenpt, for the

absence of an N.O.E. ls an lnccnch:slve flndlng.

Best regards,

CH

FIF:mar

Pobert F. Fbaser.
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DEPTRTTEXT 0t [yDRoCtRBoil ClttilsTRy
rrcuttY 0F Et3llttlnt

rr0t0 uilY:lflTt
rv0r!, il?tI

Professor B. L. Shapiro
Department of Chemistry
Texas A anct M University
College Station, Texas 7784J

Dear Professor Shapiro:

r3c-14N Spin Coupring Constant in Isonitrile

Recentry in collaboration with Goto (;uol, co., Tokyo)

r{e have obtained 13c-14N spin coupling constants from proton-
decoupled LIC spectrum of t-butylisonitrile. In isonitrile the

electronic symmetry about the nitrogen nucleleus is expected. to
be sufficient to give the small electric fild gradient necessary

to avoid. rosing the r3c-14N fine strncure d.ue to quadruporar

relaxation, as has been known fot H-r4N coupling in isonitrile.
l{e have carried. out proton-decouplecl r3C 

trtt'lR experiment

to wash out long-range 13c-tt coupling which broad.ens the 13c signal.
t"-ltJ spect,rum of t'butytisonitrire shows three carbon signals,
l- owe r two signals having tripret fine structure due to coupring

r4N rrrr"rens and. the highest field one with singret sharp rine.
observed coupling constants are as follows:

CN (H, )(cHr)

(cH, )

wi th

The
J
4.r^ C N=-CJ-

3 g N=C

( c N:c) )

5

0CH
3

I



page 2

It seems interesting to compare these values with those for

correspond.ing nitrile mol-ecule. Binsch et af . (.1. Am. Chem. Soc. ,

&, i564 (r964)) have obtained r3C-r5N coupling constants f or

molecules containing various types of hybrid. bonds. The llC-l4N

coupling constants are available from these data by the relation

J llc_I4N = -0.7I3 J rlc_l5N. They become as f oll-owing:

C=N

lJcu lG")
12.5

4.9

2C=N-CH
3

The

-c=lü

each

substantial clifference in the values of Jr* for -N=c and

boncls iniplies that the hybrid.i za|ion in these bonds is dif f erent

other. A theoretical approach to explain these observati,ons

1S now ]-n progress.

S incere ly yours ,

129-25

cHl

C.H.-b)

c-H--b)

C=N-CH^
J

I

6,fr*rc /'\. .) ti /, lk ,-,sl4n'**,
T. Yone z&wa I. Ivloli shima
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UNITED STATES
DEPARTMENT OF THE INTERIOR

UREAU OF MINES
{8(n FORBES AVENUE

PITTSBURGH, PENNSYLVANIA t52T3

May 2L, L)6)

Dr. Berna.rtl L. Shapiro
Department of Chenlstry
Texas A&liI Universlty
CoILege Station, Texas TTBI+3

Dear Barry:

FROION MAGNEIIIC RESONA1ICE S11IDT3S OF COAI D(TRACTS

BROADLIM 13C 
Tu'm oF }TsoI,E coAIS

We have observed. 13C r"gr,"tic resonanee signals in cylind.ers of pittsburgh
bltuminous coal and St. Nicholas anthraclte. fhe absorption mode vas em-
ployed. .L1-though the lineshapes were d.istorted by pa6sage effects, it was
possible to estirnate the linewitlths to be less than four gauss for eaeh
coal. The resonance in the bitr:minous coal ruas 2-l ti:nes as broad. as that
in the a^nthraclte presrmably due to the greater carbon-1J--proton d.ipotar
interactlons. Signa-l-to-nolse ratios vere enhanced. to !-IO : I by spectral
time-averaglng.

We have recently measured. the hyd.rogen dlstrlbution in pyrid.lne and carbon
disuJ-fld.e extracts of six coals ranging.in rank from subbituminous I (163/,
naf carbon) to low volatlle bitr:mlnous (gO.\% maf earbon). The carbon atom
distributlons were est{rnated. using on]-y.the tH NI,IR d.ata, elemental analyses,
and the equations of Bro'wn and Lad.ner yl . Results for the carbon d.tsul_flde'
extracts are sumna,rized in figr.lre 1.

yours,

II. L. Retcofslry

Sineerely

+L'"t-
R. A. Fried.el

! J. K. Sror+n and W. R. Iedner, tr\rel, 39, BT (fg6O)
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I

JUT PROPULSION LABORATORY C.nlilornia Ittstitutc ol Tccltnologt' ,1500 Oak Crore Driae, Pasadena, California 9110)

L9 May 1969

Refer to: 3eB+lec/SLM:sv

Professor B. L. Shapiro
Department of Chemistry
TexasA&MUniversity
College Station, Texas 778\3

Dear Barry:

We have been studying the prnr spectra of some strained aromatic systems,
e.g.: benzocyclopropene, benzocyclobutene, in an effort to define the
effect of strain on the aromatic couplings. Some sarnple results are
given:

4

ö

7.15

6.t6

7. OO

L

7.r9

Äor

7.07

J^^

6. o4

7.36

7.19

J"u

0.33

1.00

I.I/

?
J""

1. Bt

I.03

O.48

Jn=

7.63

.7 .70
l.l)

I.tv

j

R'{S (r,AOCN3)

0.037

o.026

0.035

I.

?
tJ

The resu.Its are for CDC\ solution. In each case the ad-jacent methylene(s)
were decoupled in the fräquency sweep mod.e. Compound I was very kindly
provid.ed. by Professor E. Vogel, Cologne, Germany.

The only el-ear change is the increase of J.A with strain and. the d.ecrease

of J"". The interpretations of the change*s-in the E!h9-couplings are
nothläg like so clear cut, and. it is d.ifficult to postulate bond fixation
as the cause of these d.ifferences. At present this work is being (slowly)
wri'"ten up.

'I rlrltlt,trtt i''1. I i2 I 'f u,x 211-44()-2151
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JET PROPULSION II\BORATOhY California Instilute of Technology . 4800 oak Gt'oue Drite, Pasadena, Catilornia 9110)

Professor B. L. Shapiro 19 May L969

The use of NMRENIT, LAOCN3 or other iterative fitting progralns is well
established, particularly for non-expficit spectra, but there is one

interesting point about apptication for exqlicit systans. This may be
illustrated. by reference to d.ata for an AA'BB' system in the fiterature.
The usual- "d.e;k calculator" method of Dischl-er and. Englert (2. waturforsch.,
@_, I-IBO, 196I) places unequal weightings on certain of the transitions.
i6,r" 

"*p"rimental 
errors in the heavily weighted. transitions may be reflected

in the final parameters d.erived. from the explicit formulas. This does not
happen to the sarne extent in the complete computer solution. An example may

*rf.ä tnir öl-ear. Ted" Schaefer """"nil-y reported. (Can. J. Chem. r 45, 2L55t L967)
the parameters for triptycene (!) shown in Column A. These were derived by a
lischler-Englert treatment. fn Cofumn B are the resufts d-erived. with LAOCN3,

using the same reported. transition frequencies. There are significant d.if-
ferences in J- and J- ^ .1-z a;J

L.
JL3
J14
J€3

7.L7
117

0.58

7 .59

E.

7.2'
1. IB

o.rg
7.62

8.30

I.2L
o.T,
6. 84

In connection with this work, we have run the spectra of 114-d-id-euterio-
naphthalene (t(fie. I"), which gives a rather d-ifferent set of spectral
parame'uers than haie been published for the unsubstituted compouna (Fig. Ib).

Re-exarnining a number of other aromatics at l-OO MHz yield.ed further pararneters

d.iffering fron literature vafues. Perhaps ue wifl discuss this in our next

contribution, hopefully before you get another chance to send' us ,one of your

blue l-etters.

L

j

A

3

t)

t)EL!.
A

2

+

q
Jl_
J{
,T
:r,2

!'iith best regard.s_ 4,2,Vf'/*{n
"/

M. Ashley CöoPer

StanleY L. Manatt

Titl-e: P.M.R. Spectra of Some Benzoid Aromatics
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lEE C}fiIUICAL TABORÄTORY

III{TVTRS ITY OF COIIIBR.O,

PORTUGAI,

hy' tg69

Profeesor B.L. Shrplro

Dcpartncnt of Chcnistry

Ternrl'&Illnlverstüy

Collcgp Strtlon, lDexro 7784,

U. S,A.

Dear Professor Shaplrot

Thank you verJr much for your renLndcr.

OIT TIIE STRUCTURX OF fI{E 1:1 ZN (II) - }ß!ATE COMPLEX.

Uge hac bccn nade of the clependence of vicinaL proton coupling

constants upon the I{-C-C-H tlihed,ral angLe and thc nature and reLative posi-

tlon of subgtltuent groupa in ord.er to itectclc on thc geometry of thc ligand.

ln the titlc complet. The observed. valuea are 4.1 and, 5.) Hz, rhereaa the

correspond.lng couplingsfor tr fr€c tr nalete ion arc 1.2 and 9.5 Hz. The va-

lues for the coropler ahor that the nalate ia then urainly in thc folloring

conf iguratlon Li,-
LLc

26
th

t)o

H 14

H

Iours sincerely;

[,]-th-rT/,"\'
Vlctor lf .S. Gll

J. S. ldariano
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U n iversity
of Strathclyde

Professor Patrick D. Ritchie

Professor Peter L. Pauson

Professor Alastair M. North

Professor Petor G. Perkins

Department of Pure and Applied Chemistry

Thomas Graham Building, Cathedral Street, Glasgow, C1

Telephone: Bell.4400 STD 041 -552 4400

22nd. May, L969.

Professor B. L. StraPiro,
Department of Ctremistry,
Texas A and M. UniversitYt
College Station'
Texas. 77843. U.S.A.

Dear BarrY,

IrIe have been looking at the spectra of some

derivatives of antrydroeryttrri-tol ( c-is 3, 4-difrydroxy.-
tetratrydrofuran) i-n which ttre hydioxvr groups are e{ttrer
normally ."t"ti6i.ä (..g. di-acltate I' and dimesylate)
or have been caused to participate in !h" formation of
a cyclic aeriva;it; (esier o" ä""t?r) .-(t'*' carbonate II)'
Compounds of ttre secänd type include the cyclic sulphite
i; ;;;;i arro cyclic orthotrifluoroacetater. spectra of
ttretwotypesareclearlydistinguis?rablebutanalysisof
t;; 6arggi-66r spin systems has presented us with some

headaclres. we hr'rr" been attempting: to match experj-mental
spectra with spectra computed with LAME2, and have found
ttrat before " ä'.cessful iterative calculation can be made,

agoodguessatthectremicalshiftsandcouplingconstants
must trave been made.

Taking ttre diacetate ( I )
representative the results are as

Spectra of Derivatives of cis 3 . l+-d.ihyd.ror(yt et rahyd.ro furan

and the carbonate as
shown.



1 29-33

lt ,h, H'

H rt,
2

+

t-\

+ 6.s

- o.4

- o.1

+ 4.9

- o.5

+ 5.7

72L. 54. l,Ie
generosity in

OAc

OAc

,tt, 
,.t1,

r H+ Fls

o

Cr)
(r)

(r)

6,

6,

5,
J,t,

Jr:

Jr +

in CDC1 3

4. oe

3. 84

5.36

+ O.1

-10. 3

Jt t

Jte

Jtt

Jrt

Jr.

Js"

(II )

6,

tr
6'

Jt"

Jrs

Jr +

in CDCI l

4 .24

3.6r

5 .29

- o.8

-L2.3

- o.8

Jr t
Jre

J=+

Jrs

Jr.

Jue

+

+

+

1

2

2

2

B

8

o

o

o

4

o

6+ O.O +

The small differences in ctremical shifts between
the two types are to be expected (and withj-n each of the two
types the major differences are seen in ctremical shifts) but
the differences of Jrs (particularly Jtu) are responsible for
the differences in the appearance of the spectra of the two
types, and are indj-cative of greater rigidity in tlre bi-cyclic
ring system (II).

Yours sincerely,

P*kir, Ba^.t^^
q .-.t\ '1-',"-+

Referenc e s

1. Peter Bladon and G. C. Forrest, Chem. Comm., 1966,48f.

2. C. Haigh, TAMUNMR
Mr. Haigh for his
program LAME

are greatly indebted to
supplying us with his
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OTTAWA 2, CAI{ADA May ?2, 1969

Professor B. L. Shapiro,
D epartrnent of Chernistry,
Texas A and M University,
Gollege Station, Texas 77843,
u. s. A.

Dear Dr. Shapiro

I would like to becorne a recipient for TAMUN-NMR letters .

I understand that this irnplies a regular participation and I hope the following
will serve to initiate rny subscription.

IJNIVERSITE D'OTTAWA
oEpenrsMEhrr DB cHIMTE

t,
o

UNIVERSITY OF OTTAWA
DEPARTMI'NT OF. CHEMISTRY

OCH3)2 oCH3)2
o H t,

o

IIa-endo-P(OXOCHI2 IIIa-endo-P(OXOCHgIZ

Ilb-exo- rr IIIb-exo rr

Dr. C.E. Griffin ha-s reported in TAMUN-NMR lZ7, 47 (1969)
some cases of four-bonds 31P, IH coupling (I.l - L.?Hz) anfrarticularly
high P_-C-OE coupling (10.0 Hz).

In the course of an NMR study of organophosphorus cornpounds
we have prepared sorne bicyclo-[2 .Z.l]-heptane and -heptene phosphonates:

H Br

OH OH OHH

oCH3)2

I

z
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It is known that 31P,lH vicinal coupling constants are a
function of aihear"l 3IPilH angles in phosphonatesl. "Such a'property
and a cornplete interpretation of IIIb exo-NMR spectrurn allow an un-

arnbiguous assignrnent of configuration of the carbon atorn bearing the

-p(OXOMe12 g"oup (3Jp',r 0 for the endo-phosphonate). Arnong the

many 31P, lH couplings aüailable frorn the spectra of I, I1-and III'
partlcularly interesting were a S:Hz B-CZ-C1-CZ-II coupling in cornpound I

fparalleling the well-known W or M coupling) and a 3 Hz W counlin'_
between P and H-6 in the IIIb-exo isorner. These are the lar-gest =JPH

coupling constants ever reported as far as we know. Besides Dr.
Griffin's results there is one reported case of 4lptt coupling in steroidal
phosphonatesZ (4ilPtt- 0. 8 Hz)

A p-C-OH coupling could be noted in the III-exo isorner and

was absent in 1-he endä isomer. The interpretation by Dr. Griffin for
non-general P-c-oH coupling in o-hydroxyphosphonate by an intra
rnolecular - p = e ... H-O- bond does not seem to cornpletely account

for the above results.

Those results and others (giving other exarnples e1 31p, Ig

spin-spin coupling dihedral angle dependence: Jp11 (0o)^/ L6 Hz'

lbg tt;go) * 6ur1will be presented at the C. I. C. Meeting to be held in

Montreal in May 1969.

Sincerely yours,

U"''JQ

CIaude Benezra
CB:AE

Prof . B. L. ShaPiro

(1)

-2-

Benezra and G. Ourisson,
l8z5 (1966\.

A. Ross and M.D. Mattz'

May 22, 1969

Bull. soc. chirn. France,C
p.
J.(z\ J. Ors. Chern. , 34, 399 (1969)

Long range 3lP, lH and !-C-OE coupling constants
in sorne bicycloPhosPhonates .

T itle:
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INSTITUTE
FOR CiEiiIS?RY OF },IATI]RAL PRODUCTS

acAxEtff 0F scEl,tcgs 0F Ti{E U.S.S.R.

iI1. VaviJova, 32 Moscow, V-332

Pnofessor Bernard tr. Shapiro
Departnent of Cherdstry
Tercas A&l-i tiniversity
College Sbation, Tqas 77ila3
u.s*a.

26 May 1969

rrThe Use of the Sign of Long-Range
Coupling Constant for Determjne
l{olecular Structure. tt

Title:

Dear Barry,

lborn this date you can count ne as a l.irucorrite. Just beforeI|?"ittq.yely hospiiabi.e Oütavra after cornpleting the postdoctorate IeILow-ship witir Dn. S. Brormstejl I r,rould like-to reiort some of the results,
r'rhich r'ras obtained sone time ago jn I'ioscor,r in äollaboration "ith 

p6. A.U.
Stepanualts.

The configr:ratJ-on of the substituent fu the 7-th position ofthe bicxcloheptadiene-(l) raoregule r"y uu aet"ä:nea uy tire sign of the

i:"3;:TF" r;:"ilTg Hi;lil: "l'"ii.lä,ffi ':l"t s l, ä'"f ,rl;, j*:- tgl:range constant in conforrnational analysis.)

- Ox the basis of the constants L.l for a series of bicyclohep-
tene derivatives, the empirical dependence of ihis coupling consiant uponthe dihedral angle? 9f-tlr flagirrent H-c-c-c-H r.ras founä trlz] (rig. r):-
,I-ot o.Tple, for 1'2,3r\-+'etpachrorobicyclo L?,rrt]treptafi6Ää-ä-,E"a*i'e
lfis'lll"tilrjl round that 4r?sy'' 

-5,62 *0.'6[ 6pä 
"äa-4i/*ri_s,u =

The -spectrum of bicycloheptadiene (r) (60 Hc/sec, cHC12 soru-
l*:l) corre.sponds to lhe Ai!( type for-rhe proton" in b,'5-;ä i'iä3iiiäJ,(!'ig. ?il. By me?ns of the straighlfoma,-rd spjn-ticlcli:re alra n.iD-OA e:cperl-nents (Fig.z J-_i) it was forrnd tiat tfre-1on;:;Ue coupllng constant in

o../z
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-2-

this nolecule has the opposiie sign rela+,ive to tho.vicinal coupiing cons-
tants. Assuming that 'uhe vicinal cbnsra:rts have, as usual, iirc^positive
sit':rr 'r,he rqsulis of these eqre:'i:icnts can be :'eprcsenieci as tJ\_S =

ü175 cps, tt;-1 = *t.95 cps ara lrJ5-, = -0.30 c.rs.

On the basis of tire ei::pirical correlatio:r (fig. 1) ancl ii:e
res'alts for the nolecule (II) it fol1or.,rs thai because the long-rai:ge
consr,ant j-n *rhe bicyclohcptadiene I has the negative sign, the h;'cL'oXen
atorn in the 7-th position is in a::ii-orientation il respect '"o tl:e chi-o-
rü:ated d,ouble bond. iäthou', icnoi{ilg the sign of the tong-range constant
4J it r.rogld be hsd to choose anongJt i1:e s;m- ( lO.t5l cps) a:rd a.n.bi-
( lO.6Ol cpr) orieniations. Thus ti"^e conpoffid'has the stnrctr:re II-I.

Si::cerely ious:

Vladjrrrir Bystrov

Roferences:

Irl
Iz]

V.l.Bystrov and A.U.Stepanuants, Jor:rna1 of iiolecular Spectroscopy,
A,, il+t (t100).
V.F.Bystrov and A.U.Stepanu*lr:ts, in rrla.diospek'vroskopicheskie i Kvan-
tovoi',hinicheskie iletody v Stralcburnilch Issledovaniyakh" (Radiospect-
roscopical and Qr:antun Che:nica1 Approaches to the Sbudy of Stnrctr,:re)r
pp. 1)+7-l}l; T:zd. 'riiaul€rr, i{oscow, 1967.
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CA€}LE AODR€SS
PHILAEI EINOHOVTN

May 28, 196<)

Prof . B. L,. Shapiro
Department of ChemistrY
TexasA&MUniversitY
COLLEGE STATION , Texas 77843

TELEPHONE
ETNOHOVEN (O40) 60000

Dr. Jr]/Edl{

u.s.A. )(

Dear Dr. Shapirot

fnt ensitv comparison in ABX spectra simp].ified.

By courtesy of Mr. F.W. van Deursen of Phil-Lps
Duphar, I am a regular reader of your TAMLI Newsletter
and I.hrope you will credit trim f or my modest contril>ution.
collection No, 120 contains a letter from Hoffman and
l'ors6n, in which they discuss a simplificatlon of ABX
analysis. In my opinion, trowever, their method may be
further improved by avoiding the rather cumbersome
trigonometrj_c function, used for the discussion of the
intensities of the X part of ttre spectrum. It seems
lrardly to be realized.r even in modern textbooks, how
easily this function may be converted into an algebraic
expres'sion. Thi-s may be achieved in the following v/ay:

oos2 (E_- 
"_ 

) = ;
-!-2

. =/L

{
{

{

/ + @'2 (9*-*-) ]
/ + J//h 29+-f b, 2Q--t' Cos 2(P+ at2 ?-

-zt. JÄa+z+A- {t? 
- r/-D-D- J

j

o, or

using the clefinitions for sin 2(p o etc. gliven
l;y I'opl e c. s.
The latter expression is reaclily computed with the
values collectecl for the AB part of the spectrum. From
the sign applied to 4 , A in orcler to obtain conformity
betrry.een experimental afrcl 6alculated relative intenslties
it is immecliately obvious which of the possj-ble two.
solutions is the correct one:

wnen/ A )+-> i l6r-r"
vn-va 1 i lTor-TuT

f vn-vb whictr is tlre casc

alrpropriate wlten A *A - ( o

M1r thanks are clue to Mr. van Deursen for ample
discussion of this toPic.

Sinc ere 1y yours,

xl
X/

r. Bakker
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6l,l^i,nttlol. le Suenoo e4iuo

@oru{toJ & ft,a"a"o ffirnetao

,7 e-/fit,ruht
BUEN0S AIRES, Mar/ 26,' 1969. -

Pnof. Bennand L. Shapiro
TexasAtM.University
College of Science
College Station, Texas 77843
USA

Title: Simple and effective Spinnen
Air Supply

Dean Prof. Shapino:

I am veny much affr"aid that this time
my contr"ibut ion to T. A . u. M . uN. wirl be rathen Doon, s ince
r am in an "in betvreen" stage, when some vlork was f inished
and is in press while the next one is in prepanation. We
are building some new electronic gadgets,- anä this takes
time.

I would Iike to expness mv appneciation
fon contnibutions like P.0.E.M. (f .A.Ut4.U.N. Nr. L26, page
35). Having the bunden of mantaining our instnument in ope-
rating conditions by ounselves, other peoplesrs expenience
is ext::emeIy valuabl-e . It was e . q . very intenest ing to see
how people pnognessively get nid of the cumbensone mercury
battenies, neplacing them with solid state devices. l,le did
the sane wiIl amost all, except the one of the V-2IOO-B
powen supply. We just did not dane to. We now see that it
is feasible, in spite of the limitations of the zener diode.

I have been a bit surpnised to see the
pains which some peopre take to get an acceptabte compnessed
air. supply. We found that, indeed, it is imoontant to have
a good contnol over the spinner speed, and that once adjusted
it should nemain -;1g-, 0un solution to this problem seems to
us be much simptetiP'Btner we saw. We use a Re"ipnotor Elec-
tromagnetic ain compr:esson. It is a small and simple device,
wonking on the principle of mechanical resonance, which uses
no oiI (though a few dnops can be used with advantage) is
very clean (thene is an in-put filten in which one can put
a cotton wad) , noisless, and takes onlv a few watts (+O).
It can be simply controlled with a vaniabte voltaqe autor.ans-
for"men. We use the model ,406-G fon 220 V 50 Hz. (00 Hz models
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6l[nirct;;,lo^l l, Sucnot e'4iut

Sorukol l, fi.irnctoo ffieactao

,/ otatnalat

are avaitable).We found that this unit, even with only tI0 V

gives enough air fon the spinner. It was a sirnple matter
to instal a small Powetstat transfonmen in a convenient place
in the console to have a neally fine contnol of the spinner .

The idea of using the Recipnoton pump
is not rea11y ours. It is being cur"rently used (on at Ieast,
it was in 1964 when I was the::e) at Varianrs in Zunich. It
is manufactuned by P.ecipnoton A.S. Knogshfjvej 47, Bagsverd,
Copenhagen, Denmank. The onice is about u$s 100 .

Youns s incerely,

Valdemar^ J. Kowalewski



129-42

I )attr'[],' ) [etnorial lu st itrr tr- C O I- U M B IJ S L A 8 O R AT O R I T. S

5O5 KING AVENUE COLUMBUS. OHIO 43201 . AREA CODE 614.TELEPHONE 299-3151 . CABLE ADDRESS: BATMIN

l{ay 29, L969

Professor Bernard L. Shapiro
Department of Chemistry
Texas A & I"1 Univers ity
College Station, Texas 77843

Dear Barry:

PhotochemicaL NMR

We have developed a technique to induee and to observe in situ
photochemical reactions in the Nt"lR spectrometer without affecting re$olution.
In addition to being inexpensive, the technique is al-so independent of NMR

spectrometer geometry. Thus aLl- spectrometers except possibly those incor-
porating superconduct,ing magnets can probably be used with onLy dimension
modifications of the dpparatus.

Figure 1, shows the total optical path, the system
their relationships. Light from a point source is condensed
condensing lens (focal l-ength 25-rnm). The condensed beam is
the aluminum front-surfaced mirror 45o to the incident beam,
of the light pipe, which directs the light to the top of the

comPonents and
with a quartz
focused beyond
on to the top
NMR ce1L.

l\vo NMR celL designs which have worked weLL with the light-piping
technique are shown in Figure 2, together wlth detaiLs of the f.ight pipe
configuration. Since Figure 2 was drawn we have found that a light pipe
tapered to about 0.4 cm is a Little better for'ceLLs Like 2A. The cell shown
in Figure 2A is a normal 5-mm high precision NMR tube into which is inserted
a 3-rnrn quarEz rod long enough to extend just bel"o\^r the surface of the J.iquid
sample. The rod is shimmed with glass spacers to maintain concentricity.
the ceLl in Figure 28 is a 5-mm 0D quartz tube in which the lower 3-cm of
the inside surface are abraded to provlde a mechanism to scatter f.ight piped
in the tube waLl into the sample. The optical bench is constructed of nro
separable parts (A and B) which, when assembLed, are mounted together i^rith
doweL as indicated. Thus, movement of the probe, to exchange sampLes is
unnecessary.

We have barely scratched the surface of Photochemical NMR. Resul-ts
of our initial experiments, however, indlcate that the technique couLd be a
valuable tooL and a new data source for both photochemists and Nl'lR spectros-
copists since NMR spectra of excited state species can be recorded.
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Professor Bernard L. Shapiro l"Iay 29, 1969

Brevity does not permit discussion iri this letter of the react,ions
at \dhich we have looked. However, I shalL be glad to discuss what we have
done with anyone who is interested, A communication which describes the
apparatus and gives proof of rnethodology development has been submitted forpublication. A limited number of preprints are available.

Vacation and reports notwithstanding I shal1 try to conununicate
a synopsis of some results with Photochernical NMR very soon.

Best personal regards.

S incere ly,

/r74-/

Thomas F. Page, Jr.
Senior Research Chemist
Organic and PoLymer

Charac tetizai'Lon Divis ion

TFP: ejc

2
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EEdEEEI
May 30, L969

Professor B. L. ShaPiro
Department of ChemistrY
TexasA&tr'lUniversity
College Station, Texas 77843

Computer Prosran Availabl-e
Dear Professor ShaPiro:

flris communication is a notice of availabilit'y
of a new computer program which is available
at no charge. It was developed by O. F. Juers,
R. J. Boettcher, V. J. HulI, and H. E. Zimmerman
of the University of Wisconsin.

It calculates theoretical spectra for nucleii of
spin L/2. fhe calculated spectrum is displayed
on an oscilloscope. Energies and intensities are
printed on a teletype. Up to a six spin system
can be handled. fhis is a small computer program.

TLre program is available through the Digital
Equipment Corporation Users Library (DECUS),

including tapes and instructions.

Sincerely,
- ,r l

7). . ,t ..ry\kz.-c/l4'/( /Je7-4L4/ " C,

Charles P. SPector
PDP-8 Marketing

cPSlmIq

rl,GITALEOIJIPMEN-COFPOtrIATION,l46MAII..ISTtrEET.MAYNAtrlc]'MASS.lCHUSETTSO1754
(6",7t8397,8821 T\^,/X 71a 347-0212 TELEX 94'4457
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AUBURN UNIVERSITY

Dcporlmcnt ol Chamirtry

AUIUIN AIAIAMA

36830

scltoot oF ARTS AND SCTENCES

May 30, 1969 Telephone 826-4043
Areo Code 205

Professor B. L. Shapiro
Department of Chemistry
TexasA&MUniversity
College Station, Texas 77843

pK, of Nitroethane from Catalyzed Ethanol Exchange

Dear Professor Shapiro:

As payment for our subscription to the TAMU NMR Newsletter
you may be willi.ng to accept this preliminary report of some
work recently carried out, primarily by Curt Beeman, in our
Department.

Ionization constants for nitroethane in vJater have been
reported. However there do not appear to be corresponding
measurements in other solvents where solvation effects might
be considerably reduced. rn this work curt has utilized the
acid cataLyzed exchange of the hydroxyl proton of ethanol in
nitroethane - ethanol- cycohexane mixtures to estimate the ka
of nitroethane in these systems. The technique üias to prepare
pure ethanol in which hydroxyl proton exchange was very slow
(we11 resolved triplet). Nitroethane- ethanol- cyclohexane
mixtures were prepared in which the ehtanol mole fraction was
maintained consrant (0.31+ 0.02 rnole fraction). A plot ot I/(
versus mgle fraction of lhe, nitroethane \"ras very linear and
had a slope of. 67.8 sec-t*-t,rr*o^). A similar set of measure-
ments was carried out in whiih zfritorethane was replaced with
hydrogen chloride. The slope of the l/( plot ras 3.6 x 107
suc-lX-1{"Cf;. The large riop" indicates how sensitive this
exchange is as a probe for hydrogen ion concentration. Meiboom
has previously published 1/f values for pure ethanol acidified
with HCl. The agreement between curtrs and Meiboomts measure-
ments is very gogd. Assr.uring that Hcl is behaving as a strong
acid (Xgalca 10-/) and thar all hydroxyl- proton exchange in the
nitroethane system is due to proton catalysis a pKa value for
nitroethane in this solvent system of 11 .24 is estirnated.

THE LAND-GRANT UNIVERSITY OF THE STATE OF ALAEAMA
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The methylene quartet also under goes some interesting changes
which r^re. hope to interpret in terms of the nitroethane- aci-nitro-
ethane equil-ibrium. However at present we are not ready to corunent
on this aspect

Sincerely t

Charles B. Colburn, Ilead

,ä// /?*>;--
R. H. Dinius
Associate Professor

RHD: 1s
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Hffi3l"i'sffi:) j#ffii:-fH:"1jilT3J"or"".
Ihlv. otr Colo. Central- Research Iaboratories
hulder, Colo. 80302 3M Centerr P.0. Box 3221

St. P.aul, l"{lnn" 551O1

Dear Barry:

I am novlng to 3M (l,llnnesota l4tntng & Manr.factrring Co) in the nlcld,le
of the sumer and would appreclate your counting tfrts tätter toward a
rener.ral of the 3M subscriptiono George Tlers ard I would be happy to
accept any aval3abIe back lssr:es at 3M.

IAOCIB (UOCooH 3) }:ODIFICATION. In order to sarrc the tirne ard inconvenience
of handLlng scratch tapes, we have rnodifled tlre QCPE version (A. A. Bothner-By
and S. Castellano, Quantrm Ghemlstry Progran Exchange, # lll, Gtrenlstry Dept.p
Roorn 20{; Irdl.ans. Itrttv.; BJ.ooningtonr Indiana l+71+01) of t'}re prognrm to store
the elgenveetors Ln core. Sub,routiaes CO}IDIT & IWm'lAL were reuised to save
80@ storage locations, and our ? spln nodlfied version requires only 21 1819locations on a CDC 6l+00. Detal3.s, rnritten ln a nneutraln Pontran II or IV,
are arlallab1E.

PF COIJPtING COllSTAlmS ! A.. H. Cowley and l{. D. White (q. {"0. Chem. Socoe
%, I9l3r ]:9].'lr I9?2 (fg6g)) reeentlypredlcted that J(PP) Ls +217 Hz
ln t&e gauche rotamer and {70? llz in t}re trans rrcta:rer of F2P.PF2 using a
pararneterized LCIILSCF liO theory lncluding overlap. WhiJ-e RsJ.ph RudoJph
uas at tJre Alr Force Acadeny ln Colorado (he is now at the UnLv. of l,llclr.igan),
he prepared sone nore P2f4 ard we wed a General Radio 1161, heqrrncy Sy[
thesl-zer to perrforn heteronrrclear tick}lrng experiments to determlne the slgns
of t&e coupling constants (see Table 1). -We 

öbsenred, that J(PP) is Q3A lüt
or opposLte ln slgn to the calculated value. Int€rnal- J-ock spectra were
run on an IIA-100; we r.lere able to resolve aIL 3l+ peal<,s in the A.lltxXlxrrXln
spectnn and dete::rnlne the ma]ler vlcinal J(FF). (Orn encLosed spectnrm can
be coryared to Johnsonls, rrfNMR l:ol;tr2r or J. chqn. Phys.r[?r jl,4g $967))
lfe a].so obsenred a reasonable temperahre variatlon of the-viätnat J(fT)
whlch we attribute to a change in ttre populations of tfte gauche & trans
rota,rierso

Dr. hrdolph and I have al-so obserrrcd a very lnterestlng temnperatwe,
varlation of the geortnal. J(PSP) cor:pllng ln F2Pr5-PF2 (see tabLs 2). 5&re
gemlnal coupllng changes by al-uost 100 Hzr We hnow of no other e:canples ln
uhtch a gemlnal cotpllng changes by anylbre near thls arnourt; further
e:,perJments and speorlatlons on this result are ln progressr

Sincerel-y yours,

P"-{ril
Rlchard A. Newrerk

IttLe t Another LA0@0N nodlftcatloa; PP coupltng Constants tn pzPl+ & pr2spFz.



lable 1l F..J.-ff2 Table 2t FrP*S-lF, 129'49

-+'cn 4iJro -81o -1o1o -1oc -A2o rToo -r2oov
J(PP) -228.6 -229.16 -z3o.oo -noJ1 +302.n jj/r.55 360.70 jyz.g1
J(FF) -1194.1 -J.r92.9 -ttgL./+ -rlgl-J -t3o?.0 -t3o6.j -J3o5.5 -J3o5.z
J(FPr) +55.79 65,37 6tr.3o 6j.96 +30.(f 31,2S ?2.28 33.76
J(r"pF) frtr.98 35.79 37.05 3'1.39 +8.86 g./+5 g.7O 10./+g

J(rpprt) -t.?t 4.Jt* -5.71 -5r% +2.r2 r.7 j 1.?B loM

(5ihe gernlnal J(IPF) was deterrrined as *28J Hn, r+ith a probable error of ^73 Hzt
{rorn the frequencies of the outer lines in the P spectnrm ?f Pda at -1uC.
We assuned this coupling r'ras *300 IIz in all the other spectra.)

filo nns error between the observed & calculated transition frequeneies in the upfield
half spectnac r.as less than 0.1 Hz.

figure I

Spectra of P2F, at

-JoC and -1O1oC.

Ere spectrr.u ls
symetrict
and only the upr-31s16
lurlf spectn'u ls
showno Slhe peak at
56t+ Ilz cornprises 50F
of the intensity of
the ha}f spectn:mo
Spinning sidebands of
thls peak are evident
in the -101 

o spectrur.
Itli

-lo

-l0l'

It,u

I

'Jr
h/ ulr;i\.**,^*-l lvtiwl,

500 600 700 Hz
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DEPARTi.IENT OF CHEMISTRY TUFTS UNIVERSITY MEDFORD. MASSACHUSETTS 02155

May 30, 1969

Professor B. L. Shapiro
Department of Chemistry
TexasA€t'lUniversity
College Station, Texas 77945

Can Cyclohexanols Give Negative Vicinal Couplings (Juccu < o) ?

Dear Barry:

we have encountered for an ABCXy system (I) difficulties in
analysis sinilar to those reported in the Newsletter last
nonth, I'the hazards of assuming that an excellent match of cal-
culated and experinental spectra signify that the correct NMR
parameters have been found'r (l). For cis,cis,git-2,s-di-t-butyl-
1,4-cyclohexanediol'Z,6,6-d3 (I), two räEs-E frä-rameters ilere
obtained which fit the observed spectral line positions equally
well.
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Paraneter

I
2

5
4
5

L2
t3
14
15
23
24
2S
34
35

sum of squares of residuals
sum of square of energy level errors
average frequencY deviation
largest frequencY deviation

-)-

Two Assienments for Diol I

Assignment I

115.96
1s4.06
183.21
40 7 "44

8.39
0.00
0.00
0.00
1 .45
4.20
1. 10
0.87
0 .06
6.68
0.00

0.0065
0.0625
0.061
0.16

407
408

0
0
0
I

40

-14
r1
-lr0

6
0

.24

.10
-1
t

Assignnrent,_1

113.96
154 .07
185.19

.44

.38

.00

.00

.00
,43

0.0043
0.0633
0.060

t
59
06
80
0045

0. 17

The spectnrn of I was recorded in dimethyl sulfoxide-d6 solution at
51. bt use'of our ItA-100 with irradiation of deuterium. Rapid exchange of
the hydroxyl hydrogens was observed. Triple resonance experinents in which

deuteriun äna ifa "ia 
U5 were irradiated sinultaneously gave a simple spectrun

niitr " singlet ior H1 änd a quartet for the geminal protons, H, and Ht'

To distinguish between the two assigrunents-experimentally, a careful
decomposition änd fitting of intensities, or spin tickling experiments night
suffice (1) . Although t[e proper direct experinents have not been camied
out to tesi it, we häve contluäed that assignnent I is probably correct'

The only significant difference between assignments I and ? it in the

vicinal "o.,piing 
constant, J25 = 0'87' and J25 = -1'59' respectively' If

diol I can 6e cönsidered to äisume the twist conformation shown, as ex-

nected Q). then the dihedral angle 025, between protons,2 and 5, would be

I;:-ä8')-iÄii;-ö.s would be ca. 30o. -iherefore, one would expect Jss ] Jzs'
än-a tnu value of'iZS should 5ä essentially the minimrm value of a Karplus-
i"p" relationsfrip-iiptopriate for diol.I.- Although we are not-aware of

"ny 
t"po"t of a it"gäiiuä vicinal coupling constant for a cyclohexanol

ä"i-iu"iiu", f"* 
"of,founds 

with dihedial ängles close to 90o are known,

"".i-gp"i;i'i, 
ttrere- is no reason to excluäe the possibitity of a negative

value for J25.

However, for related cyclohexanols in chair conforrnations, the corres-
ponding vicinat coupling constants between the c-1 proton and a proton trans
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to it are as follows:

-3-

Jv1c

3.6 t 0.5

10.8 r 0.2ca.

0

640

L72"

ca

vicinal
protons

ee

hydroxyl
group

axial

equatorialaa

Assuming a Karplus-tfpe relationship (3),

J=Acos2@ -Bcos@ 1C,

for which J = C at ca. 88o, with C = -1.6 (JZS, assigrunent 2), solving
sinultaneously for F= 64o and O -- L72o woulä-give A = L7.2 and B = -4.4, but C =
0.9 (JZS, assignment l), would give A = ll.4 and B = -L.2.

The nominal values one would expect (Sri) for A and B for cyclohexanols
are A v l0 and B = I. While assignnent 2 leads to completely unreasonable
values for A and B, assignment I gives fair agreement with the expected
values. Therefote, we conclude that assignment l, with a positive value for
the vicinal coupling constant J25 for a dehedrat angle of ca. 88o, is
probably correct for diol I.

The long range coupling, J24 = 1.10 Hz,may be of interest since the
C-H2 and C-H4 bonds do not lie in the same plane in the expected nonchair
conforrnation of I shown above. Reversal of the sign of J24 had no effect
upon the calculated line positions and intensities.

Sincerely yours,

-ry
Anthony Gällo Robert Stolow

. Dowden and T. R. Lusebrink, TAI'IIJNMR Newsletter, 128-t (1969).

. Stolow and M. M. Bonaventura, J. Am. Chem. Soc. , 95, 3636 (1963).
Altona, H. R. Buys, H. J. H

, 2265 (1967).
agenan, and E . llavlnga, Tetrahedron,

(4) R. D. Stolow, T. Groon, and M. Gerace, J. M. Chem. Soc., 90, 3290 (1e68).

B.
R.
c.
21

(1)
(2)
(3)

F

D
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DEPARTMENT OF CHEMISTRY

Professor B. L. ShaPiro,
Department of ChenistrY,
TeiasAGMUni.versitY,
College Station, Texas ,

u. s. A. 77843.

tc get.

28 May, 1969.

Title: BRONIIDE HYDRATI0N
NUMBER (?) ; P0STI'OCTORAL
APPOINTN,IENT AVAII,ABI,E .

o

Dear Barry,
one of the more entertaining games a solvation

chernist can ptäy is to dissolve ions in a w,eakly, solvating
;;; i;r, and th"i-t monitor sorre property of the solution as

one aciäs a strongly-solvating solvent. If the prcperty
if,"*, a singutarity at ISTRONG]/tIgNl - N (one prefers
that N be 4-or 6) ,'one ipecr.,lates that one has f ound a way

to determine the'iolvatiön number of the ion(s) in the
strong solvent.

Herewithanent-ryforbronideion.BobGreenhas
neasured the TeBr linewidtir of 0.2 M tetrabutylammonium
bromicte in acetonitrile as water is addedr {nd fil4:
distinct Ur"ut 

-i" i5" graph (see below) at IWater)/,lB^y, 1."
about 6 or 7. 

^t 
the ritrgi,t.uiity in s1ope, IWater]/[CH3CN]

is about 0 .06 , whereas tfie tinewidth, cä f SOO Hz, .is .70%
;i ifr" *"y frön its value (430 Hz) in pr'rre acetonitrile
to its vaire (1980 Hz) in pure water'- This s-ugq99ts ?
tiro"g, speciiic i-nteiactiän, presu'mab1y' Br(H'O)n, which
saturates at n = 6 or 7.

Thenoreobvjousquad-rupolerelaxationmodels
predict more .ärpiex behaviour thän that observed, so for
the mornent ""-piäi"nt 

this as a curiosity. It is interesting,
in that halide'io" ftyetuticn nl'.mbers are notcriously hard

z,o

I's
AU,
KHr

l.o

S- ('e.{
CHscN

I here is a Pos tdoctora 1

of ion-mo1ecule interaction
beginning next SePtember.

lo

positicn in the
available' i,n mY

THE UNIVERSITY OF ALBERTA
EDMONTON. CANADA

lr".{

+
?ur?
H.o

genera 1

labora-

11 
1̂)r

ot
l5, o
M Hz

I

o
fH.o1 / lo;J

0,5 5

fiel<i
tory,

Sincere 1Y ,

JS Y\*fr*
John S. jvlartin
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