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l. Policy: The TAMU NMR Newsletter (n6e MELLONI4R, then IIT NMR Newsletter) is envisaged as a means

for the rapid exEhange of information between active workers in the fjeld of nuclear magnetic resonance.. As

such, it w'ill serve its purpose best if the participants impart whatever they feel will be of interest to their
colleagues, and inquire concerning whatever matters interest them. Sjnce the participant is clearly the best
judge öf what he considers intereöting, our first statement of policy is."!le print_anything". .(1tris is
üsuätty followed by the mental reservätion "'that won't land us in jai1".) Virtually no editorial functions
are peifonned, although I feel the time has come when contributions dealing w'ith the'likes of how to c'lean
spectrometer coofing öoils, etc., should not be considered adequate. The TAMU'NMR News'letter is not, and will'
nbt become, a journäl. We merely reproduce and disseminate exactly what is sent in. Foreign participants
should not feel obliged to render their contrjbutions in Eng'l.ish'

2. Subscrigllp1g: We wi'l I continue (for the present, v.i.) to send out the TAMU NMR News'letter
without chargelTTtfiöü!fi-ile would be grateful for the cooperation of all participants as outli'ned jn the
section beloü on "Praciical Consideraiions". We are willing to send your issue by air-mai1 if you are willjng
to pay the rather formidable ajr-mail postagei rates and ground rules on request.

Parti c i t is the prime requisite for receivjng the TAMU Nl4R News'letter; in order to receive thg
ts. l,lefeelffiNews I etter t Ieast occasional contribut'i s

CSS n s con ona S mon fter you
n months

ths a r last contribution,
you wiII receive a "Reminder 1etter".

o ow ngs
Ifno contrjbut'ion is then fofthcoming te after your last con-

tributjon, you wi'lI receive the "Ultimatum I ettei", and then the next issue will be your last. If you are
dropped from the mailing list, you can be reinstated by sending in a contribution, and you will receive back

I SSUeS (as available) and forthcomjn issues at the rate of nine per contributjon. Frequent contri butions
are encouraged, but no "advance cred t" can be obtajned for these. In cases of ioint au thorship, either
contributor, but not both, may be cred jted - please indicate to'whose account credit should be given.

tion as the actual
wjth and abide by

4. practical Considerations: (a) All contributions to the TAMU NMR Newsletter should be sent
totheundersi@ncludedinthenextissueifreceivedbeforethedeadlinedates'
which appear on the cover of each issue.

number of 8-l x ll'1 21 x 27.5 cn

n c

s
'|

PLEASE NQTE: A subject of considerable jnterest and concern to several present and potential TAMU

NMR Newsletter-participants - as well as to ourselves - is whether the Newsletter ought to contajn material
which either appears eisentially simultaneously in the formal literature.(or is presented at a meeting) or
is definitely säneAutea to appeär very shortly (i.e., within a few weeks) after it would appear in the
Newsletter. 

-our attitude is ttrat aTÄllU NMR Newsletter contribution should not duplicate,.summarize or
abstract material whjch has been published or wh'ich will appear in the formal literature within a small
number of weeks of the Newsletter account. 0n the other hand, let it be firm'ly emphasized that if the
appearance in a journal is several months away - as is frequently the case - a brief.account (as.an abstract
witn or without ä "Preprint Available" notice, a separate informal account, a selection of materjal from the
manuscpipt, or what haie you) sent in to the TAMU NMR Newsletter fulfills one of the very functions which we

feel thi! Newsletter can provide. We trust that a participant will in each case himself apply the criterion
of whether or not his contribution will comnunicate some subject matter to the Newsletter audience before
they could read it elsewhere

3. Public quotation: Public quotation of Newsletter contents in print or in a talk is expressly
forbiddön (excepf-äs-?ölTows]l and reference to the TAMU NMR Ntiwsletter by name i.n the scientific literature
.is never permisliUte. l.Je remind you that in order to quote resülts or use materjal from the Newsletter' it
is necessäry, in each individual iase, to obtain the prior permission of the author in question and then to
refer to thä material quoted as a "Private Communication"'

If your copy of the Newsletter is shared with other readers, it is your obliga
recipient of ine Newsietter to see that these other readers of your copy are acquainted
the statements of policy and practical considerations.

(b)
nted on

Contri buti
n

NOTE! I

d s
2cn marqins on al l si(eas

rvoinq. etc,, on any'
eceswl ar eea r - e.are notahi

es
etc

essen

ns should be on the minimum

( ovER )

st
c arts
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Please conserve space by avoiding doub'le spacing (except where
necessary), ultra-w'ide margins, half-filled pages, etc. in'general , please
plan and construct your contribution so as to iilt tfre mjnimüm number'of pages
needed. 0n the other hand, drawings and spectra lose both eye-äppeal and'
ut'il jty when they are too small. However, it should rare'ly, if ever, be
necessary for a contribut'ion to exceed.four pages in lengthn including figures.

Since reproductions of various k'inds do not themselves reproduce toowell, contrjbutors are urged to submit the'ir photographic originals'to us (if
the size does not exceed B-l /2 x 11"), änd we will be happy tö return these if
requested. Some law of phys'ics says that photograph'ic reproduct'ions of fuzzy
or blurred originals never come out less fuzzy or blurred.

Pl ease rovide short titles of all het ics of ur contri -
ensure accuracy 1n prepar nq t t e-page n ex.

(c)
butions, as this wi

(d) Please do not send in manuscri
ask us to be your consciences in selecting what s
the Newsletter.

ts, theses, books, etc. , and
ould and shouldn't go into

p

h

5.
of charge, the
us in recent y
adequate fi nan
or "subscri pti
ti ons , etc. , w

Fi nances :

slze o
ears to o
cial supp
ons" to t
hose name

Although the Newsletter has always been provided free
the mal'ling f ist and the work Ioad involved has requ'ired
btajn partial financ'ial support from outside. So far,
ort has been forthcoming in the form of contrjbutions
he Newsletter from companies, schools, research instjtu-
s are listed on the back cover of each month's Newsletter

issue, plus other benefactors who wjsh to remain anonymous. Rais'ing the
necessary amount of money by this method is neither an easy nor a congenial tasko
and we are reluctantly cons'idering a regular subscription'iee for futüre years.
It js not pleasant to be forced to go this route, but unless voluntary contribu-
tions are forthcoming from a wider segment of our mailing 1ist, some such measure
vrill be necessary. Clearly it wj'll be difficult to maintain the complete open-
ness of the ma'i1ing l'ist to all once we impose a mandatory financial barrjer,
however reasonable. No acceptable alternative means of support have been
suggested, but we would be grateful for any jdeas. In the meant'ime, we will
be happy to provide the deta'ils for voluntary contributions or "subscriptions"
to anyone jnterested.

6. Suggestions: They are always welcome.

Address for al I contributions and inquiries:

Professor Bernard L. Shapiro
Department of Chemistry
Texas A&M Un'ivers i ty
College Statjon, Texas 77843

p {y7 
/o'3O' 39'
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Papeete, 22 x . 68

,,FATHER MELLONMR''

You are old Father Mellon, and sorry to say,

You have grown most distressing'ly formal .

That lighthearted note js fast passing away,

Do you think at your age this is normal ?

In your youth, Father Mellon, you'1d accept with a smi'le

Blank verse, or even a sonnet.

Was it Barry who favored this frivolous sty'le ,

0r the Bothner-B in your bonnet ?

Even worse, Father Mellon, you censor our toils.,

(Pray, what makes you so awfully crusty ?)

We miss those prescriptions for flushing our coils

And preventing the pens gett'ing rusty.

The fault, Father Mellon, is easy to trace:

That i nf I exi bl e n'i ne-month ru I e.

It'lowers one's standards, it's quite a djsgrace !

(Please accept this subscription renewal).

Suzi e
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COLLEGE OF ARTS ANO SCIENCES
DEPARTMENT OF CHEM ISTRY

UNIVERSITY OF KENTUCKY

LEXINGTON. KENTUCKY 40506

September 27, t96g

Professor Bernard L. Shapiro
Department of Chemistry
TexasAandMUniversity
College Station, Texas 77943

Dear Barry,

- As.you may have noticed, everyone seems to be tarkingabout digitizing spectra, computer control of 
"p..ti"*eters,etc. ' 'these days. However, tle number or peopiä-rio-"r.actually doing it is still rather small. öne-of the majordifficulties seems to be the cost är-."^p"ters, spectrometerinterfaces and the like

The advantages of having digitized spectra are werrknown. Given aigi.tar spectra and any computer one canreadily do signal/noise- enhancem.nEfre"olution enhaneenent,line rlape anarvsis and fi*ing, ""iiuritior,; i"aü;ätior,,base rine corrections, and many more aesiriüi.=lhi;;;. Theproblem then is to digitize spectra. The trick is to do itfor a minimum inv_esrmär!,_preierabiv riln the equipmär,t arrready at hand. we would rire to ",rig""i a contest to see whocan f,ind the cheapest way_to get aiiitar spectra. rt just sohappens we have an entry for l,rris cöntest. rt is called cABy(Graduate students end ä gelt !et! ): 
---

we assume that practically everybody has a cAT of somesort. The cAT is a.digitizer. tt räcoräs a "f..fr"* i" somenumber of channels (L024 in the-case of our varian unit). rfyou can räad each channel individually in some nanner you havea.digitized spectrum. All this requiie- is a device which willallow you to advance the cAT one ctiannel at a time and anotherdevice which w.ilr allow you to read itre-contents of the channelwhen you get there

n

/i,

/:
_)

--...€
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The first problem can be solved with a neon bulb flasher.
The circuit can be found in most elementary electronics books,
but we reproduce it here for convenience.

This device will give a pulse whose amplitude depends on
the threshold voltage of the neon bulb and the relative values
of R2 and R?. How often it pulses depends on the values of R1
and €ne capäcitor. Generally, Rl snoüld Ue 10 to lOO times
R?+R?. I'tost people will have the pieces around the lab, but
tfiey-can be purchased for less than $2-3. The pulse is fed to
the external address advance of the CAT. Every time the light
flashes the CAT advances one channel. Since yöu might not be
looking at the light we have attached a bell wtricn iings every
time we get a pulse. (actually, we used a Heath-Kit power supply
in place of the battery and a spare recorder which goes swish
with every pulse in place of the be11.)

The second problem, reading the value in the channel once
you get there, is a bit more complicated. Ideallyr w€ would like
the result in decimal, binary, octal, or some such computer com-
patible form. Again, the CAT presents a backwards solution. It
converto the number in the channel into a DC voltage to feed the
recorder. AIl that is required is to read that voltage accurately.
In our case we simply plug our digital volt meter into the external
recorder jack on our HA-60. It could equally well be done with a
meter or with the recorder itself. At this point a graduate stud.ent
or other suitable slave laborer writes dorn the number, which is
proportional to the number of counts in that channel. !{hen the
bel1 rings again he writes again. (We happen to have a spare key-
punch so the student punches the value directly, but this is an
unnecessary ref inement. )

Using the above procedure we have digitized spectra, fed the
results to our CaI Comp Plotter (and our IBM 360/50) and obtained
a spectrum which is completely superimposable on the spectrometer
readout of the same CAT run. About 30-40 minutes are required to
get the L024 numbers on cards ready to go into the computer.

Obviously, this approach is NOT the best way to get digital
spectra.. It does have the great advantage of being cheap and per-
mitting you to do computer processing of spectra no!". We (particu-
larly the graduate students) hope to be digitizing spectra by more
sophisticated means in the near future

Wshes'
Stanford 11. Smith
H. E. (Ed) Montgomery
James L. Alderfer

Suggested Title: GABY: A Tlvo Dollar Computer Spectrometer Interface
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INDIANA UNIVERSITY

De partment ol Chemistrl,

C hemi.rtrT' Building

tsLOOM IN(;1'O.\*. IND I ANA 474{}l

rr,:r.. \o. 3)7-sfl)

oetober 6, Lg68
Professor B. L. Shaplro
Departnent of Chernistry
TexasA&l,tUnlversity
College Statlon, Texes ??*l

Dear Barry,

. I tn sending this Speclal DeDvery tn the hope lt rrill arrlve on timeto save me frqn belne throrn off the malling listt
Reloca ides and

ans

Nltrogen-14 to proton sealer coupllng eonstants Ln acetonltrileland nltronettrane2
hawbeendetertr1ned1nd1reet1yüy'ä"nsofaCarr.Frrce11Sp1n-Eeho(cisej
method ln whlch the prgton Spln-Echo decay tinre eonstant is measured as a f\rnctionof pulse repetltlon rets. Both J ard the relar<atton tlme of the quadrupolar
rmcleusr Te, 9.t, b n€esured. The analysls of the data ls done by neans of 8q.135of refcrenie l. f have appli.ed thls rnethod to the deterrnlnatlon of J.. ln
trlraethoxyboron: B(@H.)j. The situatlon hele is conpllcated by ^'B-Hthe presence of two borJn/isotopesrllB .trd 108, tr.tth'fractlonal populatlons
0.8112 and 0.1883. The proton spln-echoes, dccey non-€xponentlaliy. The echo
anplttude Is proportlonal to

where rhe rlrst t""p^ooli3tllntl;S:1"."h1i33'ilt-ffi2) ile 
"na 

the second rromprotons coupled to ruB. Rl and R2 are gtven by Eq. L?5 of ref. J. wlth the
approprtate J an$,TC.. .In äddltioi, we have T,..'(109) = I.5)4 T"(118) ard
Jrrm/JtoBH.=I_(LtBlK( l'n). uslng thls lnfo!'matlon, we have-rritisn a ccnputerprogran ---to find J änl Te. The results are (at 26oC):

Frequeney of proton resonance Boron-11 data Boron-lO data
experlnents on g(OcH:)l Jr11(Hz) Tr(rnsec) JgH Tr(msec)

10.7118 Mtlz
32.088 Yfrlz

2.43
2.37

0.81
0.79

r).6
t3.?

2L

2T

As expcctod, thc results are frequency lrrleperulent, rithtn experlnental srror.
Bven thotrgh J ls snall, the change in the CPSE decay ttne eonstant (average)
whcn golng fror very snul1 to very Iarge prlse repetltlon rates ls by nore thane factor of 20. The proton relarcatlon tlnre nln the absenee of quadnrpolar effeeti,nO

16"
1s about t0 see for trinethoryboron sl 26oC,

mesurcmnta. Thc ptrlsc apparatua was belng uged for
rcadcr nay bc surtous wtgr such strange frequcneles.tssre uttB rtd

sed for thc proton
1oB rcraxatlonueturoEnts on boron \nCrSnlcs, ualng an HA-100 nagnett We have obtalncd aI1

corta ofütcrcstlng rcaultg here. We havc used thJ rcccntly descrl,bcd 4
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Fourlcr transforn nethod for neasurtng spln-lattlce relarcatton tfunes 1n
iionrpIcxsystensrForexanp1e,wehavefourdthattheboronre1arcatl.on
time of the iapexi in pentaborene is nnrch longer than that of the ibasei
borons. fn ganeral, boron relarcetion tlmes ln boron hytrides arc epprc-
clably longer than in BR" eoupounds. The results of tenperature deperdence
studlcs rrlll soon be ava(Iable ln preprint form. ft ls c]gar fron these
noasurenents ttrat the broed arrd featureless lines in the '^B spectnrn of
pentaborane contaln many unresolved lines arrl are not caused by a large
quadrupolar brbadenlng.

We have found e 4q lsotope effect on the boron rclarcatlon tl.nuc when going
fron BrHa to BoDal praetlcally invar!.ent slth tenperatrrre in the rang€ -40oC
to -1J0oU. !{e ärä uslng this piecc of lnforrnatlon ln attsmpting to flrd bettef
ways of predlctlng corrolatlon tlmes for quadnrpolar rolocatlon.

Incldental\y, the direct deternrlnatlon of ttre 118 relaxatlon tlme ln B(OCHj)j
el 26oC gives a value of 1,J.2 msec, ln reasonable agreement.w'lth the ' '
less aeeurate value on the previans pager obtained indlrectly.

Slncerely,

t Q;('i""1
Adan Allerhand

P.S. All the boron reloratlon work was earrled out ln eollaboretlon ritb
Dr. Jerone 0dom ard the Boron Chcmlstry 'group of Dr. Rlley Schaeffcr.
lr[r. Bobert MolI also partlcipated in thlJ pröject.

Refcrcnces

1. N. Boden, J. Deek, E. Gorc; and H. S. Gutcrskt, J. Chem. Pltys. 4.,3875
(1966).

2. A. Allerherdr unpubllshed.
3. A. Allerhard ard E. Thlclee J. Chen. Plqrs. U., %2 (1966),
4. R. L. Vold, J. S. Waugh, M. P. Kleln, and D. E. Phelpsq J. Chem. PL5rs.

9' 3a3t (1968).
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PHYSIOUE EXPfRIMENTALE MOLECUTAIRE

FACULTE DES SCIENCES

9, Oual Saint-Bernard . 75 - PARIS (5.)
Tour 32 - 2. ltrgr

Ial. t 336-?5-25 - Poilr 40.53

Professeur R. FREYMANN

Paris, le 7 Octobre 1968

Docteur Bernard L. SHAPIRO
Departnent of Chemistry

Texas A. et l.t. tiniversity

Tauton6rie des conpos6s h€t6rocvcliquesl
oxadiazole-1 2 4et 1-3 A -oxadiazoline-1 2 4.

Cher Docteur Shapiro,

Dans une pr6c6dente lettre (t), nous avions signal6 les r€sultats
que nous avions obtenus quant aux signaux des groupenents phenyle
en position -4 des thiazoles et des thiazolines. Nous avions nontr6
que l'examen seul des signaux du phEnyle permettait de fixer Ia
structure thiazole ph6nyle :. structure ä deux nmltiplets ) ou
thiazoline ( ph6nyle s ingrulet ) de I'h6t6rocyc1e.

Nous avons 6tendu notre 6tude ä I'oxadiazole-lr214 substitu6 en -3
par un ph6nyte et diversement substitu6 en -5 (amin€, N-alky1amin6,
acy16, ä la fois N-alkyt6 et acyl€, hydroxyl6 ou mercapt6 et leurs
d6riv6s de m6thylation).

(

Nous pouvons dire qurici encore le
structure ä deux nultiplets dans le
crest un singulet dans Ie cas des A

ph€ny1e en -3 pr6sente une
cas des oxadiazoles-11214 i nais ' 'e

^-oxadiazolines-1 12, 4.
3

Nous pr6sentons nos r6sultats sous forme de tableaux indiquant les
d6placements chiniques en ppm (f.U.S. en r6f6rence interne, concen-
tration molaire de I'ordre de 1 % - 50 M Hz, A5O).
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th s1
cn suf s , pour -fixer äv€c c€r-
oxadiazole ou oxadiazol ine des conpoe€s €tudi6s.

Ainsi, cotnme

enent
titude la structure

Avec nos sentiments distingruds.

(t) wn Lettersr 1968, ro 113, P: 39-

Mne M. sü1ru ,et u. stlnq -

/)

'|
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l'c\o/ mcü

3

8.03

S roll
8.oo

8rot

8.o6

8r05

7.98

I,og
I,05

E,o2

8,o5

I,08
8.o4

7 r9l
i.so
7t9

8 ro3

8,07

8. 03

7r*
7.98

7.87

7 r9l

I,0t
8.o8

8 ro7

8r@

t.alatol..- t ,2,(

9-l't-t
I .'c\o/ ffiz

t I
0

t
u t',,t\r,

9-r,t - Lt.oro - lrcocn3

? hI
0

I
\ y'nt

\c6tl
3

I -c-tt\\o/ ot

9-c-r' 9.o,t - "

t c

t'
,
\ 8Cü

3
0

ccla
cml

3

-co-cH3 CH:

Dü30 Ccut.

cc14

cDcl3

cH3-co-cH3
DüSO d.ut.

7 r's1

7,54

7,62

7 .65

7 .5t
7.5Q

7 16,

7,66

7,58

7,62

7,7O

7 .71

f -c-N-{t I\o/
cH3

s

7,5o

7 16,

7 ,7o

7 ,71

A 3-orraitzolines- l r2 r4

Q-c-t//
N

N-CH
\J

/ö 'xc{3

\-i, - \-",fi b.mr\o/

O,-C-N-l//\xc\o/
tt3

0



122-11

I)I:I'.\R I \f I:\ I' OF CHI;\f IS'I RY

rrof;s:,or lle:cnard Ir.':'ilai-)iro
De-ca::tn:nt of 0lie::iistry
ie>:as A&l'. -lni.versity
CoIl-e,:e :ta,ion, Texas 7734'i

STANFORD UNIVERSITY
S I,\NFOI{IJ. C;\I,IFOI{\I,\

14 üctober .19r:,B

+11li.[1 of Calciun

;eai' tsarr;r,

I l:r-ve been studyinl3 the nuclear .lei;,;netlc- rcsoüence of
various ii.Lor;;aalc iorrs r.:.ich may be r-rseful for ti.le inveE'5i:lation
of bj-cIo:,ical ;>roble:ns anc. r'roul,d- Ii're 'bo.4qntion l-'riefI;i sone
pa:rticr-rIär1;' ir-ter'e:;tin:, i)xpc:' i-:r':n-cs "i-i;n 

''C4 '

l.,eacnrel.te n5s of the 47C^ rcla::atio4 ti.rne 1n aciclic solr.rtions
ilriica:e tl.a'i; T-, is Cl-ose iO 1.l- S.lc ,.ds. - ,:ince tirc ;r.uclear
spin is ?/2, rirS nucleus i-: ca,-,a';-;lc or- :)os.'jeFj:in: a si nificant
qüa"r.',,,oie iiloneri-ü. -r:,€cau:le 'I2 j-s cir-,ite lon,'; even colrrpared- t'ti-bh
di:.a11ei al-ile.lir^e ea.i'bh ioi,s s3cr. as na:;'nesj-uin, eithei' tiie quticim,.-role
moricnt 1s 'snall- or i ite :Lectrical- environment of the cal-ci-um ion
i.; vely synmeiric. Ihe aocition of ac''enosinc trir;ircrspir.ate d.ecreases
tire 

""1-u.r,ätj-on 
tj-pe n,;rii:dlt'ani'br.is is ncst liicely du.e'i;he bhe

cheilical e::chs.rrße.,of calciurn ivibh i;he ;TP. this e>lchanl;e rate
has beeri ,nea..urä.it aricr t;here is l-:Lt-tle doubt that the rapicl exchi.rn':e
ccnciitlur:s are satisiieci tt.us pertuittin1.,; expe::incnts til--'in,- !^"
3it3__-,r.1..,e a:t a c:,eiti cal ai:rp1ifi";r ar.; ci.,;n.a :ror' exalr-')l-e.,vjth t]'l.u
l.al-o .e;.: i(:r. ;,robe teciinicr,ü.e or' Sten5le and- .iialaescirwiel-er'/

,,lalciur I is an absol"rte requi-rem,:nt :lor such bic,lo ,ical
_:r.OC€SSe S aS ng j'Ve Ct:):1.,l"1CtiOn nd- nttl:;cl--, COntf c.C'biOn?- bU! f O1'.

ä varie*uy .of rea. (il:s i; i:.as becn C.1i'ficl;l-t to- pl'obe the immed-iate
env'ror::änt of tiie cal,cj,-un ic;n€ invol-veci in bi:ese -;;iport?nt syst':ns.
Lrirect Observati'x of tire calclurt reson-?.llcc a,jp3al$ tO ofre:: a

sj- rrificant ,,oo1 for .: i o)-rin _ 'ulr,l se interac'u.r ons.

,'jir,c:rely t

ll';uurui'e.;i'-tits 1'/3re lta'cie jri )r'6i:';!t enr'' che 't 
tl'1ca solu

irre becriniliue r-cve ;-cped. b;- -irian D' SJ'lles for
f ron TIt . ts. D. ,S.','1-': s r su'i-r:rlttr:d' '

2rrort,t" 
''..irlii!, -,. j.., Ohcrn. dEr 66r 5o1(1965) '

I ttoulcl li'ie to :ubnit tuis
ihe rcq..rire;r;ftt'i for a cc'llt
Ge,i:-. l:;tcr for ,:JLlr rouP.

itobert ri. l3r;.'ant
'i;ions usini':
otrtaini.:,t Tz

in pa:'iial fu.l-fil-lnent of
subscli .t1:u to the

7,,
!a -ten;Ie anci J. \ .

fr-, roao( 19J6) .
:ia1,.r:sc--';/-i. --L-rr j'roc. llattl Acad-. frci' , if 'fj' t

1e'bt': r'
inu...ng

P.S.

ti
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THE LILLY RESEARCH LABORATORIES
ELI LILLY ANO COMPANY INDIANAPOLIS, INDIANA 46206 TELEPHONE (317) 636-22il

Octcber LO, t!5il

Dr. Bernard L. Shaliro
Departrnent of Cl:enistry
Texas A a.nd i'i University
College Station, Texas T:i\)

A ,:i. I . j .)',.- lirluCl .' :,' i 1; i),,;

.-' + '--, , c.,t, i.:i i:eni -
r,i, -- .,1;.1 i.l:i'-j'lc:

o
ö-6

cflif)

fls(:t)

l!uJrr.

i)ear Dr. Shaoiro:

Niy ailo.l-ogies lor having tc l;e rcmlnclcd abou'u J:i,r' :.:,.i
cverdue contri.bution to T.t\i'-U ltll,iR l'ier'rsletbe r. ie':-,
are cone resulis f rom r,rorl- -rih;cir ',..e l'l.atr e rlce't,', .. -

s',.rbrniti ecl, f or nub l-i. cat,i on.

Recently i"ie have ha,d. occa.sion to ana.-lyse Lire,,,',;
spectra. cf nhenoxlrme-,,h;rl penicillin ( f ) a.nc i', ','
eorres!ond,ingr S - (a) and R - (il suITo;<idcr.1
From It{CE ancl X-r'aJ* studies, thc confcrriätit-.s oi

o
o
,{

e
ö oc tlr(F)c

o
o 5

!,?
tire
the

c,[{{) ttr(p)

2

I

ll ll
H

coosrl,
r (,(,

c

?

and J \,/ere established. (u. abcvc) an.r, cic:t:. : )t:nlIy,
snatial posj-i,ion of various orotons, relat;,','c ',c
S + O bonds in 2 and. j, d.efined..
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Dr. Shapiro, October IO, L968, Page 2

s suni-ng axial syrnnetry and. acetylenic t:ine a.nistrcol'
or the $ + C bond-, ',,i€ have attemoted to ealculate
using the ir{cConnell e,quation) screening changes incurred
y d.ifferent penicillin rJrotons when an S + O bond. is
ntroducecl ini;c f (i.e. 1 + 2 anci i r r). The results o-i
hese calcuiati.rFs, summärizäct in Tire Fab1e, are con'carerl
iih ob serveC shift values.

A
f
(

b
i
+

1,.'

Table. I:.cCcnne1I..-- .Ä
iJ CnCi

Ca,lculations for Screening Effect of S + O

in R- and S- sulfoxicles (Z and j )

Case Prot on

r.3
ür!5
H6

2CI- C H3
2D-Clis

q R( i) A^Calc.+
^ÄCbs;
-0.21
+o. ri
-o.15
+O.2J
-0.15

+0. 05
+0. Bo
+0. 19
-0. 0E
.+ 0. 17

\+2
i.o
1.8
1.7
1.o

I +o,211(+0.]5)
r -a. j2:( -0.54)
i -0. oz:( -0.0, )
| -o. z1)( -o.lg)i--o.oJl(-o.oi)

z7

4. o
3.o

20
.z C.;U
)e
ül
-c)c;

+I

?o
)ö
Bo
nC)al)
3o

r ^ aö
l- -(J. .-u
[ +0. 21
[ -0. rr
[ +0. 17
[ -0. eo

-o.l+7
+o.35
-O.IB
+O.29
-o.11

l(
t(
r(
t\
1r

a UII3
;ts
H6

1J,-!v:13
2fr-CHs

'{"Ca1:ulated and observecl shifts are itr ppm.
'v.VaIues in square anc rcund braci.:e'ls \{ere calculatecl usipg
anistropy values -L9.2 a.nd. -12.2 x IO-3o cms molecule -r
resDcctivelV (for the acetyleni,c .bond) tat en from ihe
literature".

Although the above results ind-icate riualitative a,greement
beiween observed. ancl calculatecl shift values for the S-
sulf oxi.Le (

R-sulfoxide
(uotir quali

r)
\)

taT

this is not observecl to be the case t^rith ihe
). Tire ma€{niturl.e of these observecl d.iscrepancies
ive anrl. quantibative) suggests that the

screening environment associ-ated. vrit,h the sulfoxide bond. is
eonsicl'erably more complex than previously assumed2r esPecially
for protons situated. ad.jacent to such bond.s .( e. g. compare
,ar CaIc. r+ith ar Ob s. f or. H5 in case f + 2) . In suaport of
tni s contention F.:ster, et al. have recently conc1ud.ecl, f rom
studies on a number of lrT-&-athian S-oxides, that the
rationalization of d.eshielding effects resulting from the
3 + O bond in terrns of e syn-axial proximity efiect and./or
acetylenic anisotropy is an oversimpti-fication. Thus, the
above Nlvin technique for d.etermining sulfoxid.e sterecchemistry
should. b e uti li z ec1 with extreme caution.
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Dr. Shapiro, October lO, 1968 , page J

A more thcrough investigation of S + O bondand of the origin of the above discreDancies
in progres s.

ani stropv
i s current ly

Sinc eIy yours,

PVD: pu

r) R. ). G. Cconer, p.
Jones, J. Am. Chem.

2)

1) S. Castellans
(tg6>); r. A.

l+) A. B. Foster,

Paul V. Demarco
iviclecular Structure Department

and N. D

t ilt",^"^*

A. ts.
ollman, R..
z (rg6i).

Chem. , 69, jjrz. .4t a.

1T , 
'1 

(E6z) .

V. Demarco, J. C. Chenq
Soc. (ryeg ) (rn lress).

Ii. I,,I . Buck, et al. , Chem. Comm. . 759Foster, et aTf,-iligl-S8'L @6);7IVagara;ail äi-a ll-l,t.-Dodscn, Chern. Co

'to(

P

('(r) ;
D. ,)

ECt ))mm

and J.
Pop 1e,

Lorenc,
J. Ch em.

{. Pt :r..
D1^ ,, ^r rtJ p. ,

et Chem. C.omm., t-o86 (rgeg).aI. t
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8006Ztirich, October 16, 11968 f iw
Univcrsitätetrarsc 6
Tel. ((F1)326211

Eidg. Technische Hochechule
Laboratorium.fur Organische Chemie

Z{lrich
Günter Helnachen

Professor Bernard L. Shapiro

Departnient of Chemistry

Texas A&ii University

College Station, Texas 77943

USA

Dear Professor Shapi-ro,

A llew Attack on the Problen of Restricted Rotation in Anides and Thioar,rides

The'evaluation of exact activation paraneters for the rotation about

the Cli-bond. in amides and thioamides has.recently aroused. great .interest.
The method of choice has been the kinetic measurement by n.rn.r. spectro-

r'l
scopy. Only Walter et. aI. -' have rlone conventional kinetics in the case

of thioanicles, where they succeeded in isolating diastereoisomers. The

difficulties and pitfalls of the n.D.r. methori are dramatically illustrated
by the long list of differing values for the energ'y barrier in Nrlrt-dirnethyl-

formar:ide (l-zl kcalÄole).
To obtain unanbigous values the fotlowing classical approach has been

used. Cne enantiomer each of the arnide I and the thioanide ii have been

E

c@f,
N I X=1,

II X=S
H

Ilc

*/
-7"
x

Hl,

obtai:nedl i.n crysüalline form at 1or tenperatrrre (recrystallization of
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the (-)-s-rhenrr]etl:;r'1a'rire saltc. fror. etrir;rl aceta;e, forr-iol.rn,, b;,

ChrOrnatOgralh./' ti -'52oi jn tirr Ca:le Oi I, anl. .4ir: :,ribu.-u.Cti jj, üL:.i;_,r-

ethyl aettate at.. di:-uta sul .'u::i,c ee:_il ::; ,... '.: i.,-:{) Lr;r-.r i),- -r).

They raCer.ize in sOlutiOn .-t t r,rr-''. .,e':1e:e -,li:c , u),e ratas i'.i. i; ;i;: 
_..

e:rcellentll,' f irst orrier kinetics. lrer i,:-i t-.lr-,r :ata are

ror I Lal
23,5 + tli)O r *.pll1nn 1i P, /i , ,i v.-:i-..,.. "j - ,..rtlt, 'E. /. - I.5 i.j:^',ii_o€ ,'Z..rln')

L,'I

: -22
Lü__. + -l 2o i-,e'"hanol, c = L.l.l- L .rrtes , 22 oC) .

The figures l. anc', 2 shori the l:.:...r. snee.:r,. . 1. ,. ::.2, .l.i-..r ;:oll) oi
racemj.c I and . r. At hi5irer tenrer..rtures coalescense ea1" ,"; observe,l

in both cases. At rrcsent,,re a:.e l.ea-sur.i.:i.-.,:;:act,r-.,- t:re k: ^tic: oi.

race::ization b..' pol.arinetry ani| ilope to deter:i,ne ec.ur"ate r.ct_,rai.ior:
paraneters.

;litir icincl regarCs froi ?:"ofassor r,r..l:oJ-og;.

for l.i

1.. lf.Ualter, l.'oo-*a -r,' lol e, - t,e:i:-s ..;;'i. lhe-. i Jl-,

l:;"ar /kh- ?

96.I )
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1235 4

^'rg. L : -ior:';l-pi ler:'.d j,ne-4-earbox;1L: c aciri

4 23

I
.l
i,ii

/t\nl \-

-{l-
I

i. ,l
lrllii

I !.t
ililr{rl

F &

,l''.I)
ililtl

u

x)

5

-oig. 2 li-thiofomyl-piperldine-4-carborylic acid

I
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NORTH!/ESTERN UNIVERSITY
EVANSTON, II-LINOIS 60'01

DEPARTMENT OF CHEMISTRY October 17, 1968

Professor Bernard L. ShaPiro
Department of Chemistry
Texas A&M University
Cotlege Slation, Texas 77843

Dear Barry:

Correlation of Solid- and Liquid-Slate Structures

Some time ago, 1ä we proposed a method for ob-taining structural
information about siturated six-membered rings in solution. Three
cases could be differentiated for molecules with an X-CH2 -CH2 -Y
fragment. The ratio of the average Jtrrr* to the average J"i" i. always

H

br
H
H

H

H

H
0^
H"

H

Ia Ib Ic

1.9-2.3 for "undistorted" segments (Ia), <1. B for flattened segments
(Ib), and >2.5 for puckered s-egments. If seve_ral -CHz -CHz-- portions
are present, the entire ring mäy be mappedr t ? These conclusions
follow from the known depe-ndenbe of the H-C-C-H coupling on dihedral
angles. We wanted to cohpare these solution data with dihedral angles
A"iiueA from "ryit"t structures. The X-C-C-Y angle- (0i) always
decreases as thö Hon-C-C-Heo angle (0e)widens, änd viöe versa. The
X-C-C-y dihedral äägle is ariüIable froär the literature for undistorted
andpuckered exampleis. We recently completed the structure of" 4,4-
dipnänytcyclohexanöne in order to have an-example of the fla.ttened
gebmeiry. We present the dala for the thre_e cases in the table. A
FÄriiufe"correhlion does exist. As the X-C-C-Y angle widens (greater
pückering), the ratio R increases. A smaller F in turn is associated
ilriUr a flittened chair. If anvone knows of other examples for which
both R and @ (X-C-C-Y) are-known, we would be glad to learn of them.

Sincerely,

Joseph B. Lambert

JBL / kc

Raymond E. Carhart
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Professor Bernard L. Shapiro
Page TVo
October 1?, 1968

TABLE

Molecule

S

S

:

3.41a

@x-c-c-Y

6902,3

Type

Strongly
Puckered

Relatively
Undistorted

CI

CI

2.04

1. 6?

5405'6

510
SIigh

FIattened
tIv

ce Hs ce Hs

(1)

(2)

(3)

(4)

(5)

(o)

a.J
b.J

(

. B. Lambert, J. Am. Chem. Soc.

. B. Lambert an-d fG.GkeJe
, 8p,
trahe

1S36 (1e6?).
dron Lett. , 4755

1e 67).

R. E. Marsh, Acta Crys.t., B, 91 (1955).

H. T. Kalff and C. Romers, 599. Trav. ry., 9!, 198 (1966)'

D. Jung, Ber. , 99, 566 (1966)

C. Altona and C. Romers, Rec. Trav. Chim., gZ, 1018 (1963).

N. de Wolf , C. Romers, and C. Altona, Acta Cryst' , 22, 715
(le67).

J. B. Lambert, R. E. Carhart, P. W.. R. Corfield, and J' H'
bnemark, Chem. Commun. , 999 (1968).

(7)



22-20

College of Natural Sciences

STATE UNIVERSTTY OF NEW YORK AT BUFFALO

Department of Chemistry

Acheson Hall

Chemistry Road

Buffalo, New York 14214

Telephone 831-3014

Area Code 716

Dr. Bernard L. Shapiro
Department of Chenistry
Texas A and lrl University
College Station, Texas 77843

Oetober 18, 1968

RE: RECALTBRATION OF NI{R THERMOITTETER

TtsFION SPINNING WEIGHTDear Dr. Shapiro:

üle have redetermined the peak separation of methanol and ethy-r"l9- glycol. 
- At room temperatüre, oul results agree with thecalibration e-harts supplied by varian Associates withi;-i"ir--."

may be seen from__the f igures. At 2zooK, the varian chart gives atemperature 4.zolr. lower, and at 4rooK, it gives 3.4o lowerl whirethe_peak separation- lavl-of grycol fiis a ltraight tine perfectlywith an error_of only o:3o, trrä separation of tfre methanöl peaks:is.not quite linear wittr temperatuie. The deviations from line-arity are slight however, anä a straight line approximation overa range of 60- fits the data within 0:6", as sfräi'n in the figure.

- Independentlyr Neuman (I) has obtained the same result forglycol within 0.8 ": T = 466 .5 1.691 lAu | .

orr reeults were obtained with a thermistor probe (2r31
which allows spinning as werr as closing of the sänpte tube. Adireet temperature räading is obtained. The probe 'til i"-"äry--convenient, and aome students prefer it for röutine use. sinäet|. Varian Pressture cap cannot be used, vre use a cylindrical spin-ning weight (41 around the sample tube to prevent lifting. '

The teflon spinning weight (41 is very convenient and entirelysatisfactory. As a result, our pressure cip is corlecting dust. '

::t7;'"':"'r, / z/ir//,,u, L L/an /r'zr/
Anthony L. Van Geet

AVG r cd

- 
C. Neuman, Department of Chemistry, ,University oflifornia, Riverside, catifornia g2Bo2, private communieation.L. Van Geet, Anal. Chem., in press.
!. Van Geet, Rev. Scient. Instr., in pressL. Van Geet, Anal. Ctlem., 40, I9I4 (f %g).

(I) R.
Ca

(21 A.
(3) A.
(4) A.
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. ANN ARBOR, MICHIGAN

October 14, 1968

.Professor B. L. Shapiro
Department of Chernisty
IIllnois Institul,e of Tec hnology
Chicago, Illinois 6O6f6

Tible: Unusually High PCI{ Coupling Constanbs in
Cyc lopropenylphosphcnfüm Sätts

Dcar Barry:

In crcler to rener,I our subscription to IITNMRI'I we submlt
data on the PMR spectra of cyclopropenylpircsphonium salts. Of
particular interesL are the PCH coupling constants. To our
knovrledge they are the flrsL reported measurements of cyclopro-
pene gerninal coupling eonstants and they are abnormally large,
exceeding 1n magnitude JpCU values for phrosphorus derlvatives
of any type

'i and J for Methlne proton

DEPARTMENTO

THE UNIVERSITY OF MICHIGAN

F CHEMISTRY

I

7.23
7.t3
C,. Of:

7.33

R

H io., c1o4 )

R=h-C 
',+

R=o-C^
ti

R=R :/
R=/; R

H7t

=I.iC ', H^
-+9

Sol"vent

cD?cN

cD3cN

cD3cN

H9; R

R

=g

=/

J PCH

J2.QHz
5l-.2
4t.t
)2.'öCD CN

3

Based on previously reported studles we tentatlvely con-
clude that JpCH 1" posltlve 1n slgn. Further details, lncluding
effect of anlon and solvent on both -l-and J'CH, are avallable 1n

the fcrm of a preprint of a riranuscrlpt ln preparation.

Sineerely yours,

1L-

DTL: ap

Daniel T. Longcne
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Carnegre{Vlellon Unrversrty Mellon lnstitute
4400 Fifth Avenue
Pittsburgh, Pennsylvanra 1 s21 3

[412] 621-1100

october 18, 1968

Professor Bernard L. Shapiro
TAI'{U NMR Newsletter
c/o Department of Chemistry
Texas A&M University
College Station, Texas 77843

"Cal-culations of Direct l-y Bond"ed. Carbon-
Dear Barry, Bond. Coupl ing Ccnstantstt

since our last communication to you r^re have been contin::j-:rg, our
calculations of nuclear spin ,:cupling constants usin; : ...nite
perturbation method. There wil,!- be a paper concerning ?-his
nethod appearing shortly in J.C.p.

Gary Maciel worked hrith us last spring and sunmer calculating
spin coupling constants for a variety of systems. Tables L and 2
display some of these results for JCH (directly bonded) coupling
constants in substituted methanes.

As seen in Table 1, the calculated JCHfs exhibit the correct
trend as electronegative substi-tuants are added directly to the
carbon atom concerned. Table 2, on the other hand, shows that
when the electronegative atoms are one bond removed from the
carbon atom, the resulting trends are in poor agreement with
those observed, even being reversed in some cases. However, if
an effective nuclear charge correction of the type proposed by
Grant and Litchmanl is applied to the Hydrogen atom, then the
tendency is for the trend in To,-:le 2 co reverse iiself, i.e. i_he
agreement with the experimental results will be imprcve<r. Tlie
trends in Table 1 will remain i-;.a säoa (aithougl, thc i".1 res r,;i1l
change) .

Good luck to you with your new positj-on.

Sincerely yours,

Ja-
John {,. Pople

i\
LI^n

James'i^J . McIver, Jf .

Trie
Neil S. Ostlund

Reference:
1. D. M. Grant and tl. M Litchman, J.Am.Chem.Soc. 87, 9"t, ( 1965).
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Professor Shaplro

MolecuLe

HCH3

IICH2OH

HCH20CH3

HCH(OCrr3) 
2

HCH2NH2

HCH

HCH

2
F

-2-

TABLE 1

JCII (Calculated)

L22.9

135 .3

135.5

151.7

L29.g

L48.7

1"66,8

L22.L

L22.5

119.8

L2L.4

L29.8

L43-.7

October l-8, 1968

JCII (0bserved)

L25

r.41

t40

162

133

r_49.1

t84.5

L24.9

136 .1

135.5

127

L47 .7

L69.4

zFz

TABLE 2

JCH (Calculated) JCH (Observed)MolecuLe

HCH2CH3

HCu2CSr

HClr(CN)Cn3

HCH2CHO

ucH2N02

HCH(No2)2
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DEPARTMENT OF CHEMISTRY

AT
CHAPEL HILL

27 514

THE UNIVERSITY OF NORTH CAROLINA

ocrober 17, L96B

Dr. B. L. Shaplro
Department of Chemistry
TexasA&MUntversity
College Station, Texas 77843

H(GHANGING A3 SPIN PAIRS

Dear Barry:

sonetime ago r suggested a method. for calculating NMR spectra for
strongly coupLed spins that are involved in gerreral intermolecuLar
rdaetLons.l As an exarirpLe r wrote out equations for an AB spin system
havlng two dlfferent conformatlons - each being described by'a pair of
chenicaL shlfts and a spin coupllng constant. At that tlne such an ex-
change probtem was not in the literature, but earlier this year Fujiwara
and Rellley rePorted NMR studles of trans-1r2-cyclotrexyleneäinitrilo-
tetraacetlc acid (CYDTA) ln_which the acetate methylene protons seem toprovide Just such a system.2 They suggested that a broaäened quartetln the NMR spectrun resulted from the exchange of nethylene prJtons inthe monoprotonated speeies between two different envlronments.

I thought that lt would be amusing to use the density matrix eguationsto calculate the line shapes in order to verify the troadentng mechanlsul
and to esrlmate rates of exchange. Ttris involved solving equätlons ofthe form

-lI(u;) = Re(1'A .1)

where A ls a 4 x 4 complex matrix. A GE 235 (cAc) computer was usedfor thls purpose with the results shown in Ftiure 1. The parämeters,
whtch were kindly supplied by professor Rei1läy, are:

Conformatlon I i (w^/2n) = -2L,63H2, (wru/Zn) = ZL.,UL, (rr/2ri) = L5.6g.2,

and (1/rlI"I) = 1.5llz; Conformarlon II ; (r'l/Zn) - -16.L6Hz,

(orrr/2n) - -9.84H2, (tTl/Zn) - t5 .6H2, and, 

,(L/rt2tt) 
= I.5gz.

Ttre calculated spectra satisfactoril_y reproduce the experlmental spectra.
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Paee ll2 October 17, L968

I hope that thls brlef repert has not been coupLetely uninteLllgible.
Detatl-s of the calculatlon and some discusslon, of the equations wilt
be pubLtshed in the Journal of Magnettc Resonance.

Stncerely yours,

4J*
C. S.. Johnson, Jr.

CSJ/ef

1 C, S. Johnson, Jr., J" Cheq. Phys. 4Lr 3277 (1964)..

Y. FuJiwara and C. N. RelLley, AnaL. Ches. @,890 (1968).2
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AMERICAN CYANAMID COMPANY
ORGANIC CHEMICALS DIVISION

BOUND BROOK, NEW ..lERSEY OAAOS
AREA CODE 20t ]56-200O

August 22, L968

Dr. Bernard L. Shapiro
Department of Chemistry
Texas A&M University
Col-lege Station, Texas 77843

Re: Coupling Constants and Chenical Shifts in 2-Naphthol-l,6-Disulfonyl Fluoride

Dear Doctor Shaplro:

In connection with some NMR studies of derivatives of various 2-naphthol
suLfonic acids, the proton spectra of 2-naphthol-l,6-disulfonyl fJ-uoride (f) and
its nethyl ether (II) were measured at 60 MIIz. These spectra showed readily
measurable coupling between the fluorine atoms and the ring protons.

SO2F ozF

OH ocH3

FO2S FO2S

III
cvanun ttl 

15

Through the courtesy of Dr. J. E. Lancaster ofl*rlC"ntral- Research
Laboratories and Dr. L. I^lll-son of Varian Associates, PMR spectra in the aronatic
regl-on at 100 MHz and FIIR spectra at 94.L l&lz of (I) were obtained. The spectra
ltere measured in deuterochloroform solution with TMS as the lnternaL reference
for the PMR spectra and Freon 11 for_the Fl{R spectra. Signal frequencies were
measured to the nearest 0.L Hz. The PMR spectrum ls shown in Figure 1; the
asslgnment of signals b various aromatic protons was ,nade wlth the aid of spin
decoupllng. Thls spectrum was analyzed using LACOON III on an IBM 1130 Conputer.

Very ]-ittle has been reported in the Literature concerning either the
proton ehlfts or the proton-fluorine canpllng in aromatlc sulfonyl fLuoride
compounds. Brownstein (1) observed that aromatic protons ortho to the -SO2F
group are shlfted about 0.6 parts per nilllon donnfleld fron brlnzene protons,
and Tlers (2) listed the chenlcal ehlfts Ln para-toluene sulfonyl fLuorlde.
Therefore, the results of the analysls of the aronatlc spectrum of (I) nay be
of lnterest to your readers.

of (I)
The parameters obtained from the computer analysls of the PMR apectrum

are:

.c l.A.trya Jv r D

YHIS PAPER I!l MAOE \A,IFTITER BY THE U6E OF CYANAMID'S CALCOTIUON@ l,vHITE
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Dr. B.ernard L. Shapiro

t3 = 2.563

= L.735

= L.429

= 1.443

= 1.873

- 7L.24

= 66.05

,4

"5
t7

t8

ß

-2- August 22, L968

t3r4

t 4,t

'5 ,8
t, ,t

J
517

J3,Fo

J4,Fo

J5,pß

tt 
rrß

J8,tr'ß

cls

c/s

c/s

c/s

c/s

c/s

c/s

c/s

cls

c/s

= 9.23

= <0.01

= 0.56

= 0.03

= 9.34

= f.30

= .0.55

= 2.20

= 2186

= 2.04

0a

0

The RMS error for all the calcul-ated frequencies using the above parameters
was 0.04 c/s and the standard error of estimate for all parameters was less
than 0.01 c/s

The Ft'tR spectrum of (I) is shown in Figure 2. The downfield signal
ln the FllR spectruur (quartet at 7L.24 ppm downfield fron Freon 11) was assigned
to the fLuorlne of the -SO2F group in the 1 position. This group is ortho to
the electron donating hydroxyl group. Taft, et a1. (3), reported that electron
donor eubstltuents para to the -SO2F group in benzenoid compounds lower the
resonance of the fluorlne atom. An ortho electron donatlng substituent would
be expected to have a sinilar effect. The upfield rnultiplet at 66.05 ppm from
Freon 11 was asslgned to the fluorine of the -SO2F group in the 6 position.

Using the above parameters good agreement is obtained between the
caLculated and observed PMR spectra of (I) at 60 MIlz

Sincerely yours,

Jessie L. Gove
NI'IR Laboratory

JLG/cd

Referencee: (1) S. Brownstein, Chem. Rev., I_2; 473 (lese).
(2) C.V.D. Tiers, "Nuclear Magnetic Resonance Shielding Values for

llydrogen ln Organic Structures," Table II, pp. 2, 3, L7 (l-958).

(3)R.t{.Taft,F.Prosser,L.GoodmanandG.T.Davis,L-@-,
38, 380 (1963).
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ALGEMENE KUNSTZIJDE UNIE N.V. ARNHEM
TELEGRAMADRES: ,,ENKA-aPNHENI - TEIEFOON: (08300) 30603 - TELEX: 45204

&CENTRAAL RESEARCH INSTITUUT

IJ.S.A.

Uw kenmerk

ONDERWERP:

Dear Dr. Shapiror

Dr. Bernaral L. Shapiro
TexaeA&UUniversity
CoIIege of Science

Departrnent of Chenistry
TEXAS 77841

Uw brief von Ons kenmerk Toestel

cE 68/i6O Euys/MI

An llUB stud.y of the 4-ethoxydurenoL d.iner

ARNIHEM, Velperweg 76

Dot,m 0ctober '1 7 r 1968

Becently lJillians and. Kreilick published. an NMR study 1)on the
lnteresting rearrangenent ancl d.issoclation reactj-on (Fig.'1 r proces-
ses 1 and 2) of sone qulnol ethers ( n1=t-C4U!i R2=Hi R]=CN, COCE1r
C0-t-C489 , COZCEI, CO2C2H5 and C02-c-C6Er 1 ); '

In thie connection I would like to report the results which
vere obtained by stud.ying the Nl[R spectra of the {-ethoxyd.ureno]-
dlner (4-nllr Fig.2), taken at different tenperatureso

Repreeentative 6O Wz spectra of this coropound., dissolved. j.n
carbon d.isulphid.e, axe given in Fig, la-c and viLl be discusseal se-
parately.

I ctrrrro taken al -2 oc Fi b

Thls epectrun ie easely interpre,ted and the codj-ng in Fig.2 is used.
to assiga the eignals to the particular protons j-n the mol,ecule. Ap-
plloation of double reaonance, and the effect of the rearrangement
reaction on the signals, observed. at higher tenperatüres, ensure the
rlght asslguent.

II. The epectrun taken at +19oC (Fie. la)

Blr gradually lncreaslng the temperature above -1OoC the rearrangenent
reaction vhich lnterchanges the quinone and. aronatlc ring protons (cf
ploc€rl 1 in Flg.t) flrst causes Line broadening, then coalescence,
and finally llne sbarpealng for each of the followlng paire of sigaalst
cEr(e) anti.cEl(at), CEI(u) ana csr(br )' cE2(c) and cH2(ct ) and cu1(a)
ani cx1(ar).

(tg57 ) and 93 ztll
( r lee;

19 15 170 2500 6 66

1) D.J. Yilllane and. R. Kreilick, J.Am.Chern.Soc.,!l J408
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Gcödrcc!..rdc Onr krnmcrl Dotum Slodni.

cE, 6a/150 Euy/rL 17 /'to/ß6a

In the spectru! of Fig.)a oaly on6 signal renalns for the CE1(arar)
and. Cgr(trlt) gtoups tlue to aocid.ental overlap. The linevitlths at
46oc oi tüe cgi("rät), cu1(brbr) and cur(d'dt) sisnals are onlv
eltghtly broader ( ( t,5 E,z) than in the absenoe of exchange broa-
dcning al -26oC,. ![he rate of the reaxrangement reaction is not yet
hlgb enough to:result in snaller linewldthr. l{o epectra at hlgber
tcnperatures coulcl be taken rlthout fast aleconpositlon of 4-EDD.
Fron the coalescence tenperatures the.free actiyation cnergy of
the reartangenent reactloo ,ae caloulateclr ä Gf = 14.9 t Or, Xeat/
noI at zOoC.
Dtssociatlon of 4-EDD (cf proceas 2, Fig.'1) into {-ethoxyd.urenoxy
rad.Lcals also took p1ace, as was denonstrated. by ESB neasurenents
on concentratetl solutioae above !oC. But in the NXR spectra no 1ine
broadeningp,clearly rel-ateö to thls d.Lssociation reactlonr vas ob-
gervcd.

III. llhe rpectrur taken at -1o4oC (Fis. lc)

Graduat lorerlng of tbe tenpcrature fron -5OoC to -1 10oC resuLts ln
considerabLe changes ln the spectra vhich can bc explalned ln torns
of one ercbauge process, operattng.on several slgnal'gtoups. Due to
a reetrlcteal rqtation around. tbe carbon-oxygen bondl connecting.tbe
tvo balvcs of the nolecule, the eight rethyl groups CE1(a)' C81(b)t
CE1(at) anö CU1(Ut) become all nagneticalJ-y J.nequlvaleit' as ia shovn
Ln-the- spcotrui of Flg. 5c. Purety by acclttent gone nethylgroups haye
thr aalr chcnioal- shlft yaluee. Eapecially the algaale of the nethyl-
groups, Iocated nearest to tbe carbon-orygen bond.l are apJ.lt Tost
ät"ooeiy (0.54 ppn for cEl(at) antl 0.99 ppn ror cE1(b) group8). tt
hlgher lenperatures the iicrcasad rotatlon leaÖs to coalelcence of
th- ctgbt rlgaals into four. Fron the coalosp.nce tenpcrature tbe
frcr actlvation ;lxetglr nas calculated. r Ä G* - 9.2! OtrKalJLoL6-!0oC.

2

Sl.norrcly yourt,
Central Bcrtarch Inatltrüc of IKII
(Algurnr KunrtzlJör IIdr f.T.)
Arabcrp Tht l{cthcrlande.

lf.O.B. Euynrnr
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WESTERN

RESEARCH CENTER

Stauftr
cxaxrara-\./ Stauffer Chemical Company

1200 South 47th Street / Richmond, California 94804 / Tel. (415) 233-9361

October 2L, 1968

Professor B. L. Shapiro
Department of Chemistry
TexasA&MUniversity
Coll-ege Station, Texas
77843

Dear Barry:

I^Ie have recently completed a study of the NMR

spectra of Methyl Trithions,,I, ald,Methyl Trithion
ol<ons, II. Ttre- methylene and methyl protols o{ s91-
fides- (Ia & IIa) and- sulfones (Ic & IIc) give doubLets
due to the phosphorus atom three bonds apart._ Ho-wever,
both the methylene and methyl protons of suLfoxides
(Ib and IIb) -exhibit chemical- shift nonequivalence due
to the asynunetric sulfur atomo

Y

Re: NMR Parameters for Methvl Trithions

and Methy l- Trithion Oxons

cl-
'il

-x- clP.z- s- P (ocH3 ) 2

Ia, X=S, Y=S;

b, X=SO, Y=Si

c, X=SO,, Y=S;

IIa, X=S, Y=O;

b, X=SO, Y=Ol

c, X=SO2I Y=O;

Ttre spectrum of the me
IIb is shorm in the Figure.
II are listed in the Table.

thylene and methyl region of
Ttre NMR parameters of I and
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Please credit this tetter to obtain the Texas A & M
tlnlversity NMR Neßrsletter starting possibly at issue No. 1l-9.

Very truly yours,

a*tr
I

7' f ,/',,{
I^I. J.!. Smith

I

I
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I

Ct[:llJS: an
Attechnent

-, - :'.,., -r1 ,. il;i,r ;. ., .r or! _**rw*.:



TABLE: CHEI{ICAL SFIIFTS AND COUPLING CONSTANTS IN

METHYL TRITHIONS AIID METHYL TRITI]ION OXONSA

PSCH

122-37

J gem
HH

13.0

13.0

COMPOUND X Y
c

J J
POCH

s s 3.38 4.00 L5.7Ia

Ib

Ic

IIa
IIb

IIc

SOS

so

so2 S

o

o

o

3.4L
3.45

3.33

3.37

3.37
3.50

3 .33

3.59
3.90

3.98

4.07

15.5
15.5

L5.7

13.1

L3.2
13. I
13"1

19.8
L7.5

L.4.2

L7.3

L2 "g

L8.4
L5.2

15.8

S

64
00

Approximately 107" solution in CUDU.

3
4

4 .02SO2

(a)

(b) Chemical shifts expressed in Ppm.

(c) Goupling constants expressed in Hr.
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OEPARTMENT OF CHSM'ETFIY

UNIVERSITY OF FLORIDA
G,AINESVILLE. 32601

October 23, 1968

Professor Bernard L. Shapiro
DepartmÖnt of Chemistry
TexasA&MUntversity
College Statlon, Texas

Dear kofessor Shapiro:

,33 t- ls a nucleus of the Rare Earth element Thulium with a
natural abundance of almost L00Vo, with the spin I/2; and its relative

1A
sensltlvlty is of the same order of magnitude as that of '=N. Aithough the

LarmOr-frequenclr at 10.000 Gauss occurs at 3.49 MHz as compared with

thevalues 3.47 fo" 37 cl, B .27 f.or 
33s, 

"nd 
3.08 MHz fo. 14N, 

nobody has

yet lnvestlgated,so far as I know,

chemlcal behaviour of Thulium NMR-s ctrosc

Thls seeme to be rather surprising since not only the halogene-cornpounds

TmHalo and oxldes such as TmOCI are more or less stable compounds, but
.t

even chelates wlth p-dlketones, as well as other complexes such as
1)(CUHUITn:are known-'. As we are investigating electronic structures of

armatlc charge-trangfer-complexes, of hydrogen-bonded associates, and

other types of complexu"z), 
"pplying 

double resonance methods such as

transtent nutatlon to hetero-compound"t), I think it wilt be worth-while to
ea Qn

use an accessory fo" 33s 
and 

37cl 
to our spectrospin KIS-HF 60/g0

apparatus algo fo" 
697

m-measurements.

Slncerely yours.

nL/ic

Refercrcci:
l) R.D.llröm snd H. Flecher
J. Organost. Chem. *8 (196?) 155
2) E. Llppüt
Ber. hrnrogee, 6? (19631 267
gl D,?beßt üd E. Llppert
J. Molecular Sructure 2 (1968) 248

(See NMB l,Icwrlstter 118 (1968) 5r)

Mfl,I#
Ernst Lippert
Vlsltlng kofessor (from Berlin)
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THE UNIVERSITY OF WISCONSIN

MADISON 53706

OEPARTMEN T OF.CHEMI3TRY October L6, L968

Professor Bernard L. Shapiro
Department of ChenistrY
TexasA&MUniversity
College Station, Texas 77843

Suggested Title: 23Na t$[R Study
of Sodium Ion Complexes

Dear Barry:

With some twists in technique and data analysis, 23Na NIß. can be used
ln a ma:urer sinil-ar to that of Baldeschwieler & Stengle (PNAS(US) 55' 1020'
(1966)) to study sodium ion conpl-exes in aqueous solution. We have studied
a nunber of mol-ecules including sone of biochemical interest. As an ex-
ample we enclose data fron HEEDTA [Nt-(2-hydroxyethyl)-ethylene-diamine-
NrNN-trLacetic acidl

The experimental technique involves pulsed Nl"lR (n, r, rf 2) measure-
ments of 23Na Tlrs at total sodir:m concentrations as 1o\r as 0.01M. using
a PAR CI'I-I Boxcar Integrator (nodified) for signal averaging in a manner
situllar to that of Haräy & Bloon (l^Ial-ter N. Hardy, Ph. D. Thesis,-Univ.
Brit. Col. Phys. Dept., ];964). This works very we1-l and gives Tlts to an

accuracy of about 3% even at the lonrest concentrations

For the presumably rapid equilibri.rt N"* + HEEDTA-3 7 NaHEEDTA-2 the
average 23Na T1 is given by

(tr-r - TrF l) = \(Trn 1 -'rr-t)
where L is the fraction of Na* bound in thg complex; T.r, and T.,o are the
rela:<atfon times of the "free" and bound Na' respectiveli. In wöak complexes
Tr- ca1not be measured directly; therefore, T1 data at various concentrations
oiottaCl and HEEDTA are fit through a two parameter (T,o and K*) non-linear
least squares computer program. Figure 1 shors the pfr"dependänce of the
23g" 1r'l = R for 0.L00g. NaCl and 0.0959. HEEDTA; pH is adjusted with HCI

and teiranethyl-amnoniurltryaroxide. Ttre large increase in T1 I at high pH

demonstrates a chelate formatlon in which basic carboxylate and ami-no

groups are important. At low pII a smaller, less specific, effect-is*observed'
ffg,rl" 2 showes the dependence of R = Tr-1 of 0.100U NaCl (tota1- [Na'] =

O.IOO) as a functlon oi HEEDTA cöncentration at pH = 11.5. The soLld line
was calculated using our simple equll-ibrium mod-el and the mean value of the
parameters. ror unioTAwe flnd K. = 8'z 1 0'9M-l and rrr-1 = 610 t 30 sec-l
?ösz "o"tldence 

ü;;;t. -

A preprint is avallable giving a more detailed description of this work

for some compounds

Yöurs very trulY'

7T*1,fu-
Thomas L. James

1/
Joseph H. N

V.f.e
oggre

'Asst. Professor
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OTTAWA t, CA]'IADA

,EPARTMENT OF CHEMISTRY

CARLETON UNIVERSITY

0ctober 18, 1968.

Professor B. L. Shapiro,
t of Chemi
nst echnol ogy

60616, :EChi cago
U

Dear Professor Shapiro:

My apologies for causing you to remind me of our
subscription" I have recent'ly moved to Strasbourg for a
year and consequently th'ings have been rather neglected.

We had a new look at some aspects of anisotropic
effects of functional groups. Our investigation's äre by
no means complete, but in the hope of receiving corments
from readers here is what we are doing

We are using long range shielding effects for structure
determinations (1) in the steroid and terpene field (2).
The angles and distances in the magnetic and electric
shielding terms (1) are usually obtained from Dreiding models.

Lonq Ranoe Shi eldinq Effects

J J,a
(/- 3 ut f" )>^, (1)E14^

%t ,p (* m Ft h /^- ö/l% )/A. A)

4''!re-f.A
lzl

These models, however, are unrealistic forn sterically crowded
molecules. Therefore we started to calculate these geometric
quantities frqn atornic coordinates which ne get from-x-ray data
or calculate using appropriate bond lengths and bond angläs.

Another problem is the shielding effects of polar
functional groups. The usual way to allöw for their effects is
to add a term .a"Ql proportional to the ol, field gradient at the
site of the resonating nucleus (equation 2).

lle tried the folloling approach instead. An c/. dipole
effects the susceptibilities of all bonds, not only the bond
holding the resonating nucleus. For instance the susceptibility
äof a bond say along the bond axis should be affected by the 

-



2

el. field vector perpendicular to that
an additional terml", proportional to

e2 1 t/7ck ür - 6arral at<t <

axis i.e. we wou:ld have
f!!; where

R.'"

/- .= (th*/
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GCP

References: I

L,,tt +Ä6,1
-*r, )

.P
mon;

-,-
I.,'t ----

A 4,t/ttracu y'ut, 4f,kUul< /r) ßuvt u+tfert-
The total susceptibility about this axis would then be

hlai : X*'(^f *oo
'- x^qo + fu;!?c"

and the corresponding shie'ldi'hg term would become

€ .= s-n**a '/'Ca,.,1

= L=,,|ffi 6, ) ( /r,*u,
where 4, =2t bond axis - R'1 vector

ßt = distance from bond center to resonating proton

In calculations of shift differences the 7na^t"rms for all
unchanged bonds cancel and we are left with a'tota'l of r{n A.
terms, where 

^.is 
the number of bonds in the molecule.

-t.le found that the only bonds that contribute significantly.
to 2€fldre the bondsto the proton in question, the C-C bonds
from C-X'and the C-H bondsel.to C-X, where C-X is the polar.
group. Thus this method seems to compensate for the neg'lect of
inductive effects of polar substituents.

Yours.sincerely,
_ I rvru fu{,ü

Bei rbeck,

J. l^l. ApSi
Associate Professor.

2

R. F. Zurcher in "Progress in Nuclear Magnetic
Resonance Spectroscopy", ed. J. tl. Emsley,
J. Feeney, L. H. Sutcliff,e, Vol. 2,1967, p. 205.

J. tl. ApSimon, tl. A. Cra,ig, P. V. Demarco,
D. l.l. I'lathieson, L. Saunders, lrl. B. t'lhalleyn
Tetrahedron 23, 2339 (1967), ibid. 23,2357
( 1e67 ).
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0ctober 21, 1968

Professor Bernard L. Shapiro
Department of Chemistry
Texas A and M Uni versi ty
Col lege Station, Texas 77843

SEeric Effects and Vicinal Coupling Constants

Dear Dr. Shapi ro:

Analysis of the proton magnetic resonance spectra of several series of
halocarbons with vicinal hydrogensl reveals steric effects due to
changes in the size of the halogen atoms in the Cl-Br-I triad.

In Figure 1 a Neu.man-type presentation of the side view (from the
bridgehead side) of the general structure represent'ing the following
three chlorocarbons is reproduced:

ct H Br H T
ct

cl cl ct cl
Ct ct

ct €t ct c,
ct

cl H
c1

As it is apparent in the adjacent graph, the coupling. constant decreases
as the size of the halogen (shaded circles) increases. An increase in
the steric interaction between the halogen on the bridge and the chlorines
of the double bond results in an increase of the approximately 60" dihedral
bond angle between the carbon-hydrogen bonds thus effecting, according to'
the Karplus relationship, a decrease in the coupling values.

In Figure 2 a similar presentation of the following trans compounds is
shown:

H
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CI C] cl cl

rH
ct ct

c, cl cl ct

H

(A) cl

C,
g(cl

H

on thc bridge, (B), was 4.02 cPs.

ct ct
rH

cI

c cr

cl H

I
HHH

As the size of the variable halogen (shaded circles) increases steric
interaction between the anti-7-cÄlorine (chlorine on the bridge anti to
iüi-CrUre bond) and the' e>o-ha logen resul ts i n the di splacement i ndi cated

by the arrows and thus in an incräase in the approximately 120" dihedral
bond angte bcttcen the hydrogens. The result of this change is an

increase in the coupling- conltant and this. is i llustrated on the. adjacent
pi"t.--interaction betröen the bridge-chlorfne and the exo-hydrolen is,
Lxpectedly, not as severe as the haiogen-halogen repulsion and-this is
auiO.n""a'by the existence of the effect propero The extent of the

interaction is further indicated by the coupling values of-compounds in
*ti"f, the antübridge chlorine is replaced by hydrogen and in which thus

ii.iic repulsion iI at a minimum. Thus, the vicinal couPling constant
of thc träns-dibromo compound (A) is only 2.98 cps, whereas J of the

conpound wi th chlori nes

cH

cl

cl CI

cl H

H

(B)

A new espect of the variation of coupling constant with the size of the

hrlogcn is iltustrated in Figure 3. As the size of the halogen increases

so docs the cis coupling betreen hydrogens. In contrast to the compounds

of tn" previous thp'catägories the cis-adducts of hexachloronorbornadiene
and Cl 2't Br, and I, "r" Iytttt trical and contain the tto carbon-hydrogen
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bonds in the r"r:.pral:. This pla.ne. is perpendicular to the prane ofs.yrmetry (ttre tatter bisects thl doubre 'bond 
and the uriag")."'nedifference between the three adducts is thus not in the dihedral bondangle (which remains zero) but in the i"-ti;n;-tilt of the carbon_hydrogen bonds with respect to each other: as the riru oi rLl"rogen(shaded circles) in.."".., the carbon-hydrogei uonas move towards anbre parallel alignment with each other and this results in an rincreasein the proton-proton coupring. The rer"iion"r.,ip is-ii ru.tr"iuo';;' "-'=

arrows in Figure Jo

Support for this rationalization comes also from the magnitude of thecoupling constant of the e:<o-ci s-5r6-octacrrtoroiorbor^;;; a;i;r;. ti;In addition to the mutuar repursion between the exo-cis chlorinesthere is an extra steric fntäraction bethrreen tÄern and the anti bridge-chlorine. This resurts in. a presumabry wider Ci:g-;;-J-rhrr'in 
"smaller H-c-c bond angre than in the 

"äri"rponiing enoo-ci, 
"orpoJnaand thus in an increased coupring interactiän icis-exo-!r5-dichrorocompound 8"30 cps versus 7"6b cpi in the 

"nao 
iror"iil -iJgö"l,i.n 

r.,.the mechanism of coupring wiil be advanced in the fuil paper.

Si ncere I y,

ln'& ll'tilL

/nl

(t)(a) Presented at the chlorocarbon conference held at the Eastern ResearchLaboratory of the Dow chemical compa.nyr-wayr"nJ, m"..achusetts, May j-g,1968; (b) presented at the r56thr meäiing'of tÄe nrnerican chemicarSocietyr' Atlantic ci ty, September l96grtoiririon or 0lganic chemistry,Paper No. 92.
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I' TT\TER,SITY OF TIJIJr\TOIS

THE WILLIAM ALBERT NOYES LABORATORY

October 24, 1968

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

Dear Professor Shapiro:

As a postdoqtoral fellow in Dr. Gutowslqyrs research group for
the last 22 nronths, I have had access to the informative NMR Newsletter.
Though I am now leaving I would like to continue receiving it; I hope
this contribution will suffice for nry initial subscription. I would
appreciate my copy being sent to:

Dow Chemical Company
Eastern Research Laboratory
Box 400
Wayland, Massachusetts 01778

Thank you.

l3c-H co pl inq in Trimethv laluminum

During the course of a NMR investigation of the kinetics of
bridge-terminäl methyl exchange in trimethyläluminum (TMA) we determined
the carbon-|5 proton coupling constants, Jrs , for the bridge, JB, and

c-H
the terminal, JT, methyl groups at low temperature where the exchange

is effectively stopped. At 550c the l0o MHz proton NMR of TMA in de-
toluene solution exhibited a single line with equally displaced, low in-
tensity l3C'satellites due to thÄ naturally abundant'l5C nuclei coupling
to the rnethyl protons. This averaged coupling was found.to be lls.BtO.I
Hz. using high spectrorneter gain settings at -81 0c J, and J, were f-ound

to be 110.510.4 Hz and 116.010.4 Hz, respectively. The quoted precision
is the standard deviation from the average.

Theoretical considerations indicate thqt spin-spin coüpl ing between
directly bonded nuclei should be mainly dependent on the Fermi contact
term. Further theoretical and experirnental results havä indicated that
Jts is directly proportional to the S character of the C-H bond.l Grant

c-H
and Litchman2 have described an alternate formllation to portray the im-
portance of other factors. Using their approach the following expression
can be obtained

iJ



-2- 122-49

= r hyhr'r-"*r'r"b'''la*Ny' \a/ ul (r)

N is the appr:opriate
S character in the bond

n the radial function of
os on the Rhs of Eq. ( l)

where A ls the avcrage energy approximation term,
bond normal ization constant, c2 is the fractional
and Z is the effective nuclear charge appearing i

a carbon,25 orbital. First ässuming all the rati

are equal to unity excepa 
e', 

this term can be evaluated following

Juan and Gutowskyrs substituent approachlby using the x-raY results of
Vranka and Anmas and assuming the bridge bond is adequately described as a

fashion (--g*)methylated double bond. In this \CIy'
2

is found to be 0.9524 which

compares favorably with the experimental ratio of 0.9508. The bond
polarization effect can be evaluated following Grant and Litchmanrs approach

, ZB\t
to grve \;;- ) = 1.055 which if, again, all the other ratios in Eq. (l) are\4r
assumed,to be unity indicates that Jr t JT, contrary to that observed.

This order holds regardless of the terminal Al -C bond rnoment init ial ly
assumed.

These qual itative calculations could perhaps be improved by

including the normäl ization ratio; however, this value has been. previously
arguedt and more recently shown 2,0 to be close to one. 'Intuitively one
r,vould expect that formation of the bridge bond would be dependent upon
maximum bridge orbital overlap and an electron shift into the electron
deficient bridge. Both of these cr.iteria could be satisfied npre if a

bridge carbon offered an orbital having a higher S character than the
terminal one.

S i ncer you rs,

Don T. Dix
DTD: naw

lC. Juan and H. S. Gutovrsky, J. Chem. Phys. !f, 2198 ( 1962).

'D, ll. Grani and tJ. |1. Lltchman, J. Am. Chcrn. Soc. S, 3991 (|965).

3R. G. Vranka and E. L. Ama, ibid. q, 512l (1967).

ol,r. it. Litchman and D. l{. Grant, j!!3. 4, l4oo (196t)



22-50

THE UNIVERSITY OF BRITISH COLUMBIA

\IANCOUVER 8, CANADA

DEPARTMENT OF CHEMISTRY October 25, 1968.

Professor Barry Shapiro,
Departnent of Chemistry,
TexasA&MUniversity,
College Station,
Texas 77483,
U.S.A.

Dear Barry
Specifically Fluorinated Carbohydrates (Yet Again)

Greetings fron the rain-lands.

We have been continuing our studies of specifically fluori-
nated carbohydrates and have (at long last) nanaged to write up full
accounts of sone of our results. Four papers describing our earlier
results on pyranosyl fluorides have now been accepted for publicätion
in the Canadian Journal of Chemistry. I have a linited nutnber of
preprints available for any persons who.wish to writä ne.

Briefly, we have used a series of fluorinated sugars to es-
tablish the stereospecific dependencies of 19 p shifts and of vicinal
19 F - I H couplings ior fluorine attached to a six-nenbered ring sys-
tern. The vicinal couplings are nuch as night be expected, with
Jt"gE- t J_"ir-. Flowevet, there is a marked difference between the two
sets of gauche couplings. It is possible to speculate on the source
of this difference, which also appears when the C2 surbstituent is Cl,
Br, or f.

AsO F
Ac o t

H H

I

H

ltll,
13.tr

(g
r

Fs rtl

C")
(A)

ü I'S tl?
LQ,

Fa
2a b

ll. o r
Fa

"""/z'
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Prof. Barry ShaPiro, Texas. October 25, 1968.

The contributions to the 19 F shifts fron the various acetoxy
groups are "additive". The geminal t_t t-tH couplings 

-appear 
to' exhib-

it a "configurational" dependenfr-nalogous to that of.gäTinaf .1H-lH
couplings. thus, configurations such as those shown in A, and B give

;"üiiü, within it" ,"ng", JI,F=+53.1_ 53.5 Hz while that shown in
C gives couplings in the range +218.6 

- 
49 '5 Hz'

l{e have not yet conpleted our studies of aJ and 5;,19p-lg
couplinqs; however' our tes.rlts to date indicate th-at 4J"-"-= +3 

-> 
4Hz

;hii;--*3. 
^ 

= i" - I'Hz. The signs were determined by double-resonance
nethods

I almost beat you to the pr.rnch this tine because this letter
was nearly compLeted by the tirne I received your gentle rerninder'
Eventualry r rnäy actually send you a letter ahead of myrlquotafr'

With best regards for your new position'

Yours,

L.D. Hall,
Assistant Professor.

LDH:ef .
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lwon N. Stronski-lnstitut
ll. lnstitut ftir Physikolische Chemie

der Technischen Universitöt Berlin

13coon

l3cootr

Itcrr'
729.5 z 0.2

I52.1L 0.2

181.5 t0.2

Berliri (West) 12, October:
Postorrscirrifl : He.rJenbergslr. 34

Tel.: (031I ) 3l 07 81, App. 35/l
lnstitui:,,ingqIg inr Fr qrt. ReLrtr,,- lio.-s

lJcc I

5?.3 t 0.8

60.0 ! 0.8

69.4 : 0. I

22,1968

Prof . B. L. Shapiro
Department of Chemistry
TexasA&MUniversity
College Station, Texas 77848

Re. : Determination of ttc 
- t3c corrpling constants by Heteronuclear

Doubie Resonance in Natural Abundance

Dear Professor Shapiro,

Recently we reported some preliminary .results concerning the utilisation
of transient nutations (1,2) in H- lc-13 J double resonance (3). During
our studies of the concentration dependence of C-13 chemical shifts this
method proved to be well suited for the application of a time averaging
device. Uosing a TMC-CAT we could extend the concentration range down
Io 2.10-o molar solutions of Ph-C:CH (resp. 2.70-4 molar in pfr-C:13CH)
using 5 mm sample tubes and measuring times of 6 - 12 hours. This sensiti-
vity makes it feasible to determine both the magnitude and relative sign of
C-C coupling constants in such molecules which are within the knownli-i-
tations of double resonance methods.

The absolute value of Jg=" in Ph-C:=CH has already been measured using
C-13 enri.ched material (4). With thd known parameters we calculated the
ABX pattern (neglecting for the moment the influence of the phenyl protons
( see (4) ) ) corresponding to g0 MHz. Using the momentum leve1 diagram
for both the possibilities Jg g>0 and vice versa we chose the most suitabLe
proton frequency for locating the saturing field H1. Accumulating for 12 hours
w€, indeed, observed a Torrey signal, located - within the error limits - at
that spectral position which was expected for the progressively connected
C-13 line assuming JC=C> 0.

Other molecules which have been studied so far are

lt"
13 13cHs COOH
13cH2ct

t3cHct,

The observed spectra ( see Fig. 1 for CH3COOH) revealed the fact that
JC_CH and Jgg are of opposite sign. JCCH has already been established
to be negative in similar compounds:

CH3CHO JccH r - $ .6 Hz (5)

CHCI2CHO JCCH : - 1.7 Hz ( this lab. )

lJccsl
i?. 1

. 4.0
c 2.5'

I
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lwon N. Stronski-lnstitut
ll. lnstitut ftir Physikolische Chcrnie

der Technischen Universilöt Bi:rlir'

2

So it seems reasonable to assume in the above mentioned acids JCCH <0

leaving J e.
>0.

1) If Jggg is unknown-and cannot be measured because of the large

center proton signal, it is sufficient to offsetvt bV 0.5 - 2Hz
( see Fig. f 1. fne non-resonant condition^is,t*t:B':1by tl1e ob-

served rorrey oscitratio"" ;;;;;il;;;-r- (f H1)2 I (A21,)2 and

;;iü" onry aLught deterioration of the signal-to-noise ratio for

^vL< 
I Hz if 7H1t I Hz'

Zl Leaving the trone nighttt measuring time unit the sensitivity can sti11

be improved using 10 or 12 mm sämple tubes ( A{ g 0.3-0.5 Hz should

be sufficient).

B) ,The cited error of Jgg can be reduced using a C-13-quartz oscillator

locked to the proton äister crystal. For the moment we use a free-

rulrning quartz -controlled C - 1 3 -oscillator'

Further details will be published soon'

Several comments are in order:

Ref .

Yours sincerelv,

..'^,ik -ic+^a
D. Ziessow E. Lippert

1) H.C. Torrey, Phys.Rev' 76,. 1059 (i9'19)

2l tr.A. Feqetti, R. Freeman, J'Chem' Phys ' 44' 2054 (1965)

3)D, Zieeeow, E. Lippert, J' Mol' Struct' 2' 218 (1968) and

ITNMR 118, 52 (1968)

4) K; Frei, H.J. Bernstein, J' Chem' Physl i8' 1216 (1963)

;i E. Sackmann, Dissertation, TH Stuttgart 1964
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MCMASTER UNIVERSITY

HAMILTON, ONTARIO, CANADA

DEPARTMENT OF CHEMISTRY

Octobe r 23, I 968

Dr. B. L. Shapi ro,
Tcxas A s I't Un ivers i ty,
College of Science,
Col lege Stat ion, Texas 778\l

Chemical Shifts and Coupl ing Constants
Haqnetic Non-Equivalence and Chemical

in Liquid SbF5;
Sh i ft Reass i qnment

Dear Barry,

As part of a continuing investigation of the fluorine spectrum of
SbF5 at 56.4 and 94.1 MHz in various solvents, the 56.4 Wz f luorine
speötrum of SbF5 in Freon-l14, CCL"F2. CCL'F2, has been obtained and
i nterpreted us i ng Bothner-By's Laocoon I I I computer program. The fl uor i ne

spectrum of neat SbF5 first obtained by Hoffman, Holder and Jolly (l)
at lr0 l{Hz and -lOoC, the temperature of best resolution, is shown at the
top of the accompanying figure. (At temperatures below -lOoC the resolu-
tion decreases; at higher temperatures chemical exchange causes collapse
to a single line.) ffre presence of three multiplets, the first having
half the intensity of the other two, lead Hoffman, Holder and Jolly to
suggcst a cis-polymerized structure for SbF5. They explained the observed
multiplet splittings by a first order coupling scheme with JAB = 70'
JBC .130, JAC < 30 Hz

The 56.4 t'tHz spectrum of a 1.0/0.14 SbF5/Freon-l l4 solution obtained
by us et -56oC, the temperature of best resolution, is shown in the middle
of the figure. Much better resolution is obtained than is the case for
neat SbF5, presumably because the solvent reduces the polymer chain Iength
and decräases the viscosity, causing a reduction in the fluorine line width.
It is particularly noticeable that the first two peaks of the high field
triplet are split (37 and 32 Hz) into doublets, presumably by A-C coupling.
lrlc attribute these doublets to unequal A-C coupling, which requires that
the previous assignments (l) for'B and C be interchanged, i.e., that the
assignnEnt of chemical shifts to fluorine nuclei be as shown below.

B

B

B

c

B
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We have calculated six spin theoretical spectra for the SbF6 unitin the polymer, using Laocoon I I l. lnspection shows seven different

ryl;:"::l:'i:;'.i:o i?;,:o:3, i!ll ; 
"" 

; i ;' "iäu 
injur Ä.je,n3li" j, ^con-onstantT[, J**, J...-The otserved spectrum depena, äi "ii o

except Joo.""An öff-lYäe plotting system was used to make a Iineof each tHeoretical spectrum. comparison of the observed and caline shapes for the B resonance was used to fix J^^. J^^ and the
I ine width ßz n.). The other four coupr ing constäntrofiure then
unti I the c resonance, particularly the doublet spl ittings, was
reproduced. The theoretical spectrum shown at the bottom of the

5:: :"1;:' :::o=';; ial 
=,13 

3;,ies";.' ll;i:"iogo,"?J;l'"iä,1"i."
mu'l'tiplet siYittings is reasonable - rargest deviation 1.8 Hz, s
deviation 1.4 Hz. Estimated errors for the fit ar" JAB, JU, t 0
JAc, JAc, ! ZHz; JRR, Jcc+J Hz

c
c

, the'
oupl i ng

f these
-shape plot
I cu I ated
individual
varied

wel I

figure
8.5,
lated
tanda rd
.2 Hz;

The coupl ing constants obtained above are of some interest. The trans
coupling, Jn.,, is quite small compared to the cis couplinq J^^. whicr'.Fin agreemen?'with the previously publ ished postTiäte that äouf?ing between
the bridging and terminal fluorines in the sb2F11- ion is negi igibly
small (z). The five couplings other than Jo", äi. all cis .öupiings and

:::il"':fl : l':o:;"i i:,.' ;" i l: lioi,i"' Br,'.j08, i" j, g"i-jeg'.,j^+ ; 
"o 

l f ;1"n "., ",reflects a deficiency of electrons 1r"t. to SbF6-) in one or both Sb-F bonds,
then it appears that any electrons withdrawn by the bridging fluorine from
the rest of the molecule come mainly from the fluorines in the C position,
i.e., those in the same plane as the bridging fluorines. The bridging
fluorines are the most electron defici.ent fluorines in the moleculä, ät
shown by JRR . JAC . JCC.

ln summary, the chemical shifts in the SbF5 polymer can be reassigned
on the basis of the symmetry of the SbF6 polymer unit.

1

Yours sincerely,

(.
{/N

'(l
R. J. Gi I lespie
J. Bacon

Refe rences

l. C. J. Hoffman, B. E. Holder, and VJ. L. Jolly. J. Phys. Chem.
62, 364 ( r gsg) .

2. R. J. Gillespie and K. c. Moss. J. Chem. Soc. (n), llTO (tgee).
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The Symposium wrll be held at Monash
Ur-riversity in Clayton. Vrctoria. from
Monday 1 1 August to Thursday 14
August 1969. Chemists are reminded
that this is the week precedrng the
XXll IUPAC Congress which meets in
Sydney, New South Wales, 20 - 27
August. The IUPAC Congress incorporates
the Vll Australian Spectroscopy
Conference, and is to be held conjorntly
with the Xll lnternational Coordination
Chcmistry Conference.

:"if

&

E. R ANDREW
R G. BARNES
R. BERSOHN
R. BLINC
P. J BRAY
A CARRINGTON
T. P DAS
S. FONER
R. FREEMAN
S. FUJ IWARA
D. M GRANT
H. S. GUTOWSKY

J. ITOH
L. M JACKMAN
C KIKUCHI
W. LOW
H M McCONNELL
R. ORBACH
J. G. POWLES
A. SAUPE
N. SFIEPPARD
C. P SLICHTER
J. H. van deTWAALS
J. S. WAUGH

This symposium is sponsored by-the
Australian Academy of Science. 

-

The scientifrc programme will consrst of
papers contributed and papers specially
irrvited. The subjects to be discussed
include:

Nuclear magnetic resonance (by
high-resolution. wide-line. and
spin-echo spectroscopV) ; electron
spin resonance (in solids, liquids and
gases) , pure quadrupole resonance;
ferromagnetic resonance ; acoustic
magnetic resonance. and cyclotron
resonance.

It is hoped to emphasize the more
physical aspects of these phenomena.

The language of the symposium is English

The attached application form should be
completed by each intending member of
the symposium and should be returned as
soon as possible.
A registration fee of $A40, or $A20 in the
case of a graduate student, will be payable
in due course. This will include the price
of a symposium dinner on Wednesday
1 3 August. For an additional $A2, the
book of abstracts will be air-mailed in
advance. Further information will appear
in the second circular of May 1969.

Application forms and all general
correspondence should be addressed

The Executive Secretary
Australian Academy of Science
Gordon Street
Canberra City. A.C.T.
Australia 2601.



ORGANIZING
COMMITTEE
C. K. Coogan (Chairman)

CSIRO Division of Chemical Pltysics

R. Blinc
Jozef Stefan Nuclear lnstitute,
Ljubljana

R. D. Brown
Monash University

S. Fujiwara
University of Tokyo

H. S. Gutowsky
tJ niversity of I llinois

N. Sheppard
University of East Anglia

C. P. Slichter
University of lllinois

R. Street
Monash UniversitY

J. R. Pilbrow (SecretarY)
Physics Department
Monash University
Clayton, Victoria
Australia 3l68

CONTRIBUTED PA',ENS
Prospective members who wish to
present a research papQr should state
this on the application form and, if
possible, include their chosen title or
topic. lf not, they are asked to submit

the title by 31 December 1968 through
the Executive Secretary. Contributors
will be advised as to their acceptance by
'l March 1969. They should then send in
an abstract before 30 Aprtl 1969. The
abstracts will be Printed and made
available at the symposium, and on
special order they will be air-mailed in
advance.

About twenty minutes of a session wrll
be allowed for each contribution,
including a time for discussion.

are let at a daily rate. Current tariffs
range from $A7 to $A10 for single
accommodation with breakfast, and
$A3 to $A4 for each additional person.

lntending participants should indicate on
the application form the accommodatron
they are likely to need.

'l i]..i't i;: L
The organising committee has appointed
OANTAS, Australia's Round-the-World
Airline. as official international carrier for
the Conference. All enquiries concerning
travel may be made at your nearest
OANTAS office or OANTAS aPPointed
agency.

There are frequent air services linking
Melbourne with Sydney, which is

Australia's main overseas air terminal and
the venue for the IUPAC Congress.

IUPAC Gongress lnformation
Details of the 1969 iUPAC Congress and
lnternational Coordination Chemistry
Confer:ence may be obtained by way of
the registration form enclosed, or else
directly from the following address:

Chairman of the Organising
Committee
XXll IUPAC Congress
Box 2249 U, G.P.O.
Melbourne, Victoria
Australia 3001.

The venue city is Melbourne (population,
2% millions), well served by airlines from
Sydney (70 minutes awaY) and other
capitals. Monash University, in the
suburb of Clayton thirteen miles from
the centre of Melbourne,'ryas opened in
i 961 and now enrols some 8600 students.

Full accommodation is available on
campus in the university's comfortable
new halls of residence. The bedrooms
are all single, bathrooms and other
facilities are provided on each floor.

Children can be accommodated. The
daily tariff will be about SA7 50 each.
including three meals.

There are half a dozen modern motels
situated a short drive from the universlty
Motel suites, which typically consist of a

bedroom for three and a private bathroom

l
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ITTERTATIOilAL SYIIPOSIUM Oil ELECTROIT
AND NUCLEAR MAGt{ETIC RESONATTCE

Monash University, Clayton, Victoria
11 - 14 Augusr 1969

^;.
I r' 't.

4"I._ - -tl"

1\

APPTICATION FORM
lf you are interested in attending this Symposiunr
or wish to receive the second circular in
May 'l 969. complete this form and return it
promptlv lo .

The Executive S ecretary.
Australian Academy of Science,
Gordon Street,
Canberra Ctty, A.C.T.
Austraiia 260/ .

Tttle
NAME (l-tlock letters)

Surnante

Given Nantes

PROFESSIONAL ADDRESS

My main screntific interest in the Symposium is

My attending the Symposium is '
verylikelyi' likelyJ - unlikelyt)

I wislr to contribute a research paper i-J -

Tentative TITLE or TOPIC

I clo not wish to contribute a paper n.

I shall be able to arrange mY own
accommodation ; .

I shall probably want accommodation to be
arranged. -
and I prefer - a Hall of Residence L-

- a nearbY motel f]'

I wish to receive information concerning the
XXll IUPAC Congress and the Xll lnternational
Coordination Chemtstry Conference, to be held
conjointly rn Sydney, 20 - 27 August 1969 L_]

Date.....

Srqnature

Pnnled in Ausualn
May 1968

P.T O.
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Koninkliike/Shell - Loborotoriu m, Amsterdom
EADHUISWEG 3 AMSTERDAM. N

TEI.EFOON (020t-6ll ll

Dear Dr. Shaplro,

Lonl-ranne coupllnc tants ln carbonlun lons

lhe long-range coupllrrg constant Jorot ln alkylcarbonLum lons varles markedly wlth the
structure of the catLon

?": I:R=CHJ ^fi7\HJC4-{H2+ II : R = cli'5 n>raaol w
i't o E rrr:R=tctH9 q'-'ö F

In t-pentyl Lon (I) and 2-methylpentyl fon (II), Ja.q' = 4.5 Hz and glves rlse to wel-l-resoLved.
trlplets of the methyl groups, In ?r?r4-trlmethylpeäty1 lon (lff), however, 1t is much smaller
(probably -ZUz), resultlng 1n only broadened methyl and methylene slgnals . In 2,J-dlmethyl-
Uutyl ton (fV) ttre value of Ja.a,, calculated from the splltttng (\.5 Hz) of the hybrld methyl
peak, whlch equals ä(Joro, + J6trg), ts ).7 Hz, assumlng Jcrrg to have the same value as ln I
$.1 Hz).

We belleve thls varlatlon of J6yr6yr to be associated wlth the preferred conforrnatlons of
the respectlve catlons

H!

H crx cHt

ltc GHr HrC cH, ltc cHr HrC cHt

H

I-Itr H EAIA8
In IIf, conformatlon A, 1n whlch the dlhedral angle I between the oC-H bonds and the dlrectlon of
the empty pz orbltal ls 5Oo, 1s largely preferred to B. In I and II, also conforrnatlons B, 1n whlch
1p 1s O" for one of the o-protons, w111 glve a substantlal contrlbutlon, whlch to a smaller extent
wlll aLso be the case wlth lon W. Thls suggests that the value of Jqrqrdecreases wlth lncreaslng
value g. A s1m1lar effect has been observed earller (Co1pa, Maclean aird Maekor, Tetrahedron

12fr955) Suppl. 2,65) h the case of methylbenzenlum lons. The cbupllng between the allphatlc
p-roton at the slte of protonatlon and the para-methyl group has a valuei of 2.1 Hz ln hexanethyl-
benzenlun 1on, ln whlch the angle between the C-H bond and the axls of the 1on ls larger than ln
ttre other benzenlum lons owlrg to repulslon between the methyl groups, as compared wlth values of
,.5 - \ Hz ln the other methyibenzenlum lons.

Ttlls contrlbutlon should be accredlted to Dr, E.L. Mackor.

Wlth klnd regards,

D.M. Brouwer
Amsterdam, lst November 1!68

H GHs

a
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EXPER I MENTAL NMR CONFERENCES
Noveüer l, 1968

Prof. B. L. Shaplro
Ibpartrent of Chentstry
Texas A & I.l tlnlrrcrsl'ty
College Statlqr, Texas 77843

Dear BarrT:

The 10th Experlrental NMR Conference wlll be held Thursday, February 27,
lhrough saturday, March 1, 1969, at the Mellon rnstltute,-iltt"b,rrgh,
Pa. The conference ls devoted to new developnrents Ln advancedlnstrtrentatiql and e:<perlrntal technLgues. rt is not lntended ae afortn for the presentatlon of results obtalned by. standard NHR rethods.

Seseione wLll consiet largely of lnvlted papers, but a linlted nunber ofcontrlbuted papers rnry be actepted. Anvone'desirlng to present a paper
ahould stömlt to the conference ctral.rnan or the approprl.ate sesslon
ctralrma the tltle and a short prellurinary abetract. Sesslon clralrren
w111 aeslgn the length of lnvrted and contrlbuted papers.

The follorrlng eeselona 8re currently belng planned by the indlcated
sesslotr chalrun:

Pulse technlqr.ea ln high resolutlon NMR R. Freeman.
Analytlcal Instrunent Dlvlalon
Varlan Aseoclatea
Palo Alto, CalLfornla 94303

Stperconductlng golenolds F. A. L. Anet
Departnent of Chemlolry
UCLA
Los Angelee, Callfornla gOO24

Co4utera ln the analysle of hlgh
reaolutlon spectra

I}ynarlc nuclear polarLzatlur

Derelopcnts in l3c lttß.

E. Lustlg
Food and Drug Adnlnletratlon
200 C Street, St{
l{ashlngton, D.C. 2O2O4

J. !1. Anderaon
Departnent öf Chenrtstry
Unlverglty of lLllnols
Urüana, Illlnola 61801

D. M. Grant
Departmnt of Cheolstry
lhlverelty of Utah
Salt Lake Clry, Uteh 8/.LLz



t

'

AnlaotropLea ln drenlcal ehlfts and
coupllng @nstarits fron eolLd
etate NUR

Hlgfr reeolutl.on technlques: spln
decoupllng, teuperature control,
etc.

On-llne conputera ln NMR

New de'velopmnts ln the study of orlented
molecules

Sources of error ln the reasurerrent of
exdrmge ratea

Co@lttee:
J. I.{. Anderaqr
A. A. Bothner-By
T. J. Fl8utt
P. R. Shafer
B. L. Shaplro
K. L. t{llllarnson

122-63

T. C. Farrar
Natlonal Bureau of Standards
I{ashl.ngton, D.C. 20234

R. E. Lundln
I{estern S.egional Laboratory, USDA

Albany, Callfornla 947L0

T. J. Flautt
Procter and Ganble
Box 39175
Cl"nclruratl, Ohl.o 45239

B. P. Dalley
Departrent of Chenlstry
Colunbla Unlversity
Nerr York, N.Y. L0O27

C. S. Johnsqr, Jt.
Departnent of Chesrtstry
Unlverslty of North Caroll.na
Chapel H111, N.C. 27514

Toplcs other than those Lleted above w111 be LncLuded, wLth both
tnvlted and contributed papers. For example, talks are expected
in such ereas as New NMR technlquee applled to blologlcal problene,
Studles of lese receptLr/e nuclel, and Hlgh resolutlon etudies. of
relaxatlon tlnes. The conference chal.rman wlll asslgn the lengths
of such paperg

Addltlqral Lnformatlcr plus an appllcatlon to attend nay be obtal.ned
fron the Secretary:

Dr. Jay Martin. Anderson
Departnent of Chesrlstry
tlnlverslty of lll-lnols
Urbana, Illlnols 61801

Thoee wlehlng to ettend are requeeted to reply before Deceurber 13.

St ncerely,

"L
E. D. Becker, Ctrairman, 10th ENC

Natlqral Ingtltutea of Health
Betheada, ltaryland 20OL4
(Phone nL-496-2L94)

a
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