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TO ALL IIT NMR NEWSLETTER SUBSCRIBER/CONTRIBUTORS :

B. !-. Shapi ro*

I 2-l 5-66

* who had to type this notice himself since all the secretaries wouldn't
touch it. 0h well.

NMR men of the world - arise I Revolt against your secretaries
who aie threatening the Newsletter's very exiitence. They do this
Uy: aöuUt e spaci n9 ,- I eavi ng W! de _mq!"gi ns ,. stoppj lg far f rom the bottom

;? ahÄ pä9€', etc], etc. -All of thäse deplorable practices are making

vor. othäiwis. .iö.iiÄnt contributions mubh longer'than they need to be, thus

iliid-tnä'nä*tiett.. much costlier than it needs to be; this clearlv
cannot continue without limit.

^larca lzoan e n:npful AVp nn t-he nhvsical format OfTherefore, please keep a careful eye o! the physical,format
your contributiohs - including the. figures lll, so that the golden-
äess of brevity is maximized. Thanksl

e2
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JET PROPTILSION LABORATORY Calilornia Institute of Technology . 4800 Oak Groae Driue, Pasadena, California 9110)

18 November 1966

Refer to: 328-SLII/DDE:cls

Professor Barry L. Shapiro
DeparEment of chemistry
Illinois Institute of Technology
Chicago, Illinois 606L6

Dear Barry:

NucLear stabilized Nl'{R spectromeEere for the direct observation of nuclei
other than Hl and F19 arä still rather few in number and require importanE
instrumenEation modifica8ions and expensive additions over the sPectrometer
components available with most com$Ercial NMR spectrometer instaLlat,ions"
Sone time ago we considered the various aspects of the techniques for
achieving nuclear stabilization of NMR spectromeEers for nuclei other than
g1 

"116 
p19. Nuclear stabilized spectrometers can be divided int,o two types:

1) those with external control samples and 2) those wit,h lnternal controL
samples. Systems of the former Eype have two receiver coils, two receivers,
and generally two transmitters; one channel is the control channel and the
other is the sample channel. For observation of Hl it is common to use a
water control sample. For such a system one only needs one r.f. frequency.
For observation of nuclei other than Hl wit,h this type of sysEem it is common

to use a rdater control sample and r. f. frequency synthesizer techniques to
lock the Hl control sample frequency to any other frequencies desired.

The second method of achievlng nuclear stabilization uEilizes a resonance
line in the spect,run Lo derive a control signal. If the control nuclel
and sample nuclei are the same klnd then only one receiver coil and r.f.
source is needed.* In this case a substance having a sharp single line is
usually added to the mlxt,ure or substance one wishes to study. This tech-
nique has been used for some time for Hl and we and several others have
found it quite successful for recording F19 spectra. There are certaln
problems whlch can arlse with this technique.

In some cases one is hard-put to selecl an appropriabe internal reference
because of chemicat incompatibilleies; however, sometimes with reference
samples in sealed capillaries inserEed in the samPle to be studled one can

* If the control nuclel and the sample nuclei are different then in general
more than one receiver coil and more than one transmitter coiL rnay be

needed.

Telephone tt4'4J21 Twx 213-449-2451
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JET PROPULSION LIBORATORY Calilornia Institute ol Technology , 4800 Oah Groac Driue, Pasad,ena, California 91103

Professor Barry L. Shapiro - 2 - 18 November 1966

get around this problem. In the NMR studies of gases the seLection of a
reference compound nay be diff{cult. Aqueous soluEions also present prob-
lems, but we have successfully recorded spectra using a reference sample
in a coaxial tube or internal capillary. I{owever, for nuclei with low
sensitivities or abundanciesr änY reference sample added co a sample or
inserted in a sealed container will significantly dilute the number of
nuclei of interest in the volune seen by the receiver coil of conventional
Varlan inserts" Another possible solution to this difficult problem which
we considered was addition of a second receiver coil in the transmitEer
field in a single receiver circuit. This coil wouLd be wound about a sample
of a reference nat,erial which would be pLaced very close to the sample to be
studied. This system has been successfully tesEed for Hl by John BaldeschwieLer
and co-workers and should work well for F19 too where a very srnall sample
suffices and signal to noise is not a problem. l^Itth the nuclei N14, Cl3, and
p31, our Eesls with an internal lock system, using available 5 run Varian
inserts and 5 mm sample tubes with common Varian r.f. units and aluminum
probes, suggested to us that Ehe size and disposition of the reference sample
required for an extra receiver coil woutd introduce numerous problems of
placement, phase adjustment,, homogeneity, tuning and loss of signal. For'
Ehese reasons and because we did not have a set of frequency synthesizers
some Eine ago we investigated another approach.

We would l,ike to describe a rather simple addition to common Varian 5 nrn

NI'IR inserts which makes achievement of nuclear stabilization rather simple
for nuclei orher than Hl and F19 (provided one has the appropriate V-4311
unit and V-4331 probe). lle have constructed cylindrical sample containers
which can be placed coaxially about 5 mm inserts as shown in Fig. la. We

have found that a reference sample in such a container has a homogeneous
enough field (frequency sweep line width for C13 about 8-9 cps) to give a

signal suitable for locking the field and frequency of an NMR spectrometer
with a simple audio modulation system of the tyPe we have been using for
sorne time. We have successfully recorded frequency shteep g14, 913, Bl1,
p31, p19, and Hl spectra when the spectrometer was stabilized on a sample
of the corresponding nucleus in such a sample container external to the
receiver coil. Resolution of the order of 0.3-0.5 cPs vras achieved for N14,
613 3n6 p3l. The ultimat,e in design which would increase the field homo-

geneicy at the sample and reference would be the constructlon of a one*piece
inserr wlth the receiver coil wound inside as shown tn Fig. lb. I/e have
built several of these one-piece inserts and hope to test them shortly.

The placement of a conErol sample external to the receiver coiL shlch we

have described for nuclear stabilization with nuclei other than Hl and F19

offers a number of advantages available only with a more complicated NI'IR

system utilizlng frequency synthesis. The spectrometer stays locked when

sämples "ru r"p1.ced, the study of aqueous solutions and gases is facilitated'
the study of chemically reacEive systems is made more convenient, the use of
time-averaging t,echniques is feasible, the study of certain relaxatlon effects
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should be lees complicated, the posslbtllty of uslng NMR for stream anal.yses
appears feaslble, and the use of high-resolutlon NMR in blologicaL studles
oi kinetic studies requirlng a flow 6ystem aPPears practlcal.

In a future letter we will present something on what we have done since rte
Joined the club of frequency snythesizer owners.

Possible Titles: "Poor Man's Field-Ipck
for l,lany Nuclei" or "wlirat !{e Tried to Do

Before The Hewlett-Packard Salesman Came

Along".

With best regards,

Stanley L. Manatt

%"f/k"rb-
D- fr&*'^- Daniel D. Ellernan
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Dr. G. Englert and

Mr. J.-P. Weber

c/o F. HOFFMANN.LA ROCHE & CO.
AKTI ENGESELLS CHÄFT

We have previously reported on the n.m.t spectra of some acetylenic compounds ori-
ented in a nematic liquid (t). ff'e signals of the acetylenic protons of several sub-stituted acetylenes showed a considerabl"e upfield shift in the nematic solution be-
cause the long mol-ecular axes (U-C=-n) were preferably oriented parallel to the
magnetic fieId.

,18 TEI LUI{C Phy. A.
rns/hb

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

Chicago, 60616

Re: Negative sign of J(H,CH?) in propyne

Dear Professor Shapiro,

A crit€rion for the agreement between experimental and theoretical
is given by the expression:

From the known moLecular orientation the absolute sign of the direct magnetic coup-lings can be calculated. In such cases the absolute sign of the indirect J-couplingis also obtained, since its relative sign with respect to the direct couplings can
be cieriVed from an anaJ.ysis of the spectrum.

With propyne (methyJ. acetylene, H-C=C-CH') we found a negative sign for JlHrcHr).

Fi.'e spectr6 cf propyne were öarefuJ-Iy measured (solventz 4r4-di-n-hexyloxy-azoxy-
cenzenel 75 C) and the Iine positions averaged. From suitable frequency differences
a zerr crder set of parameters (chenical shift Av , direct coupJ.ings A(HrCH3) and
ts(CH3)) for both possibie vaLues of i = t 2.7 l1z was obtained.

Since we have no available iterative cornputer programme, we have chbsen a more so-
phisticateci way tc cptimize these parameters, viz" the Box-Wilson method of explo-raticn cf response surfaces (2).

line positions t/.

.1
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2

dUaA, B): 4*Jz/n(v,
ohs.

n = number of lines

Here n = 13r since we used only 13 of the 16 lines of the spectrum, which were easily
recognized and assigned. Seeking for the optimal set of parameters which minimizes f,
*" appto*imated the function { by a polynom of second order. The coefficients were
determined by a least square method using 15 values of d obtained from 15 theoreti-
cal spectra ( lS sets of parameters) . ttre coordinates of the stationary point were

calculated afterwards. These coordinates are the optimal values of Av, A and B,
since one can show that they correspond to a minimum of the function d.

We obtained for the two alternatives:

a) J = - 2.7 F,zz Äv= - 65.9H2
A =-122.7H2
B = * 879.2 Hz

J= r.60 Hz

b) ,i = * 2.7 Hzz Av= -
ft
B -+

65.4
r22.6
879.3

U-
L IL

Hz
Hz

J= a 36 Hz

This clearly shows that the absolute sign of J(HrCH3)
more convincing proof can be obtained from a comparrso
retical line positions. In case b) only 3 calculated f
the standard deviations of the experimental line posit
up to 7 Hz. In case a) eight lines were within the exp
the deviaticn of the rest being only slightly larger.

in propyn e is negative. A stilt
n of the experimental and theo-
requencies were found within
ions, the other lines deviating
erimental standard deviation,

Our finding is in accordance with the work of Sackmann and Drees$qtp (3), who Ineasured

the sign oi -l Uy dcuble resonance experiments with respect to J(I3CH3) of the methyl
group. The latter sign is generally assurned to be positive, which has been experi-
mentally proved in tne case of acetonitrife (I).

W j.th best regards,

k. L#^_\
'-P ,,{oi*(

(r)
(z)
(g)

G. Englert and A. Saupe, Molecular Crystats L 5O3 (1966)
G. E. P. ilox and K. Wilson, J. Roy. Stat" Soc. B, 1(195I)
E. Sackmann anci H. Dreeskamp, Spectrochimica Acta 2I, 2005 ( rsos)
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Southem Illinois
University

cARBoNDALE, rLLrNors 6lgol

Department ol Chemütry November 15, l-966
Prof. B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
ChicäBor IL 606f6
Dear Professor Shapiro:
Conformations of Pent-2-eno ranos 1 Derivatives and Rel-ative
S gns o A 1v -a1 yfie Proton ouD ng onstan S

The factors governing the conformational preference of
pyranose rings are currently of considerable interest, and toobtain further information 1n this field we have recently
analyzed the proton spectra of_some !-glycero-pent-2-enopyranosylderivatives(r-rv) measured at 60 & röOlG7s. spectra of the
ring protons of methyl 3,4-dichloro-4*deoxy o- & ß-!-gfycero-pent-2-enopyranosides(IV & I) are shown in Figs I &:Z', respec-
tively. The H[, H6o, & H^" protons in f-IV were analyzed as
ABX sub-systems, add for 1*& rv the parameters so obtained were
combined with first order splittings and weighted mean chemical
shifts for the remaining ring protons, and theoretical spectra
were computed for the five spin systems using the Frequlnt rv
program. The parameters were then adjusted to give a better fit,
as shown in Figs 1 & 2.
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coupling 
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between Hr and one of the Hq protons (tentatively as-
H^-. On the other hand, thd methyl o-B-gtycoside(IV)
ud3 ?f J[ qo and Jr Ao greater than 5 c/s, and a1ly1ic
J^ r, I = 1:2-c/s, aÄdt7. bi-ally1ic coupling lJ. ,, I =räf3'derivatlve-was, thereforä, assigned [i',u ät€ernative

half-cha1r conformation (IV as shown) in whlch Hr, lies outside
the methy}ene dihedral ang1e, and in whlch the altytic dlhedral
angle of H4 is ryBOo.

TABLE. Coupllng constants (

pent -2-enopyranosyl
Comoound
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IIb

rrrc
IVA 1?L' J

CDCl. at
J

pyridine

9/s) in 3,4-Dichloro-4-deoxy-p-gtycero-
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The preference of the cr and ß derivatives for different half-
r coniormations each contalni-ng the substl-tuent at Ct ln quasl-
1 orientatlon, w€.must again attribute to the dominati-ng presence
n anomerlc efiectl. \,rle have interpreted the dlfference in stability
he anomeri-c methyl glycosldes I & IV revealed by GLC analyses of
r acld catalyzed equllibration reactions in methanol in terms of
differlng orlentatj-ons of the chlorine and hydrogen atoms at Cir

respect to other atoms, 1n the two half-chalr conformations.

Sincerely yours,

E
B. Coxon

1. B. Coxon, Tetrahedron , 22, 22Br (1966).
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ichloro-4 -deoxyin CDC] ^ at
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E'i o I
' 1a-,' Spectra of the rlng protons of methyl 3,4-d

; o<-p-glycero-pent-2-enopyranoside (IV), (a)
10014c,/s, (b) computed.
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(b)

Fle. 2. Spectra of the rlng protons of methyl 1r\
- ß-D-E}v cero-pOnt -ä-enopyranos tAe ( I ) , ( a )

roofic7ffiT öomputed.
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n;eg19ncV slep! spin decoupli.ng experiments with methyl 3,4-Aichloro
-4-d.eoxy-o-D-g1yc.erq-pent-2-enopyranoside ( Iv) in CDC]; ai't00 M;7; .

Resonance Oue to H4 (a) unperturbed, (b) witn irradiaiion of the 1owfield pair of lj-nes of the H, quartet, aird (c) with lruadiation ofthe low field pair of lines 6f tfre Ht quartet.

Fig" 3



99-13

UNTVERSITAT DES SAANilNDES

fnstitut für 0rganische Chenle
Dlrekt or:

Prof. Dr. B. Elstert

66 Ssrürü&cn l4 den
Telelon 1 13 5l 15. 11. 66

Prof . 8.L,. Shaplro
Dept. of Chemlstry
Illinois Institute of Technology
Technology Center

Chicaeo/I111nols 6o616 ,/usa

Effect of El-ectronlc Factors on the Keto-Enol:
Equil"lbrium -Membered ß-Dlcarbonyl-Conpounds

Dear Dr. Shapiro,

Nmr-studles on the effect of rlng size ln cycltc.
ß-dlketones t) lecl us to an nmr-investlgation of
the keto-enol-equilibrium of 5-nenbered ß-dlcarbonyl-
compound.s r - vr 2'3'4) . The nmr-spectra were

recorded in two solvents:

a) an aprotic sol-vent (ccrO, CDCIJ),
b) a hydrophllic solvent (ClrOl)

H} 0
t4(

0

0

H6 t

I
Xä

iä0It

0
IV

CH
3

v
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As examples
detall: ( f,

r ( cocr, )

two
in

typical spectra are reported l_n
ppm)

r(cD oD) a)
3

pentame thyl ene -pro t onsdiketone
1 ,l+4

2 ,58
3,34

enol
I ,44
2 '33
5r!t7

qf-protons
-pro ton s

diketone enol
I ,47
2'32
5 ,32b)a

rrr ( cDcl
3

dike tone
L 176 rnethyl-protons
3 156 q-protons

a) the solution contained a trace
di ssociation

b) partially deuterated signal

rrr ( cD3oD )

dlketone
7,76
3,85b)

of acid to prevent

)

The result of these measurements are compiled in
Table 1- rn the case of aprotic solvents a calculation
of the percentage of enol is possible, wtroreas
deuteration in cDSoD allows no eraG.t evaluation of
these data. Despite this fact the followlng
conclusions could be drarvn: ln the series r to rrr
the +M-effect produced by the oxygen steadily increases,
thus diminulshing the *carbonyrLcharacter of the
attached C=O-group. This is obvious from the
recorded spectra which show a decreasingrrenolisationn_
tendency going frorn I to III. A rnethyi group ln the
Z-position does not drematicatly change.,these findrngs.
A comparison of I with cyclohexanedione-(f .3)(rf)
demonstrates also the great effect of the pentamethylene-
group on the 'renolisation"-tendency (A, g6 $, t: f6 It
enol) 1). The reason for the decrease of the enol form
of r compared toAresults from the greater solubi'1ity
of r in aprotic solvents. This was origr.nally intended
by introducing the spiro-group 2r3r4),
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In CD, OD the enol concentration decfeases foonr I
(-8o-too S enor) to III (4rS fi enot). From I to
III the enol-form ls less favored. This is a].so
due to the +M-effect of the oxygen atoms. V sho'ws

a similiar betraviour to I.

Table 1: Percentage of enol in ttre 6-membered ß-dlcarbe-
nyl-courpounds I-V

contpound ccl4 ( cDcl
3)

L/'l
cD3oDc )

Lfi]

I

II
ITI
IV
v

<5
<(5

N25
t<< 5

z3^) , 15b) ^.8o-lood)
od).v 2O-

<( .5d

)
)

d)8o-loo

a) after lJ ml-n., b) after 76 h, c) because of ttre low
solubllity of I-V in methanol it was inrpossible to
prepare hlghly concentrated solutLons to avoid deuteratlon
d) no exact flgures because of deuteration

l'hese nmr-data are conslstent rvith ir-measurements of
I-v2'3'4). I is completely enolized in the solid state
(f") but rapidly gtves the ketoform in aprotic solvents
(tnfs ls algo evldent from Tabfe 1). II in aprotlc
solventr(tr) 1s transformed more rapidly lnto the
ketoform than I; but shows less enol form ln methanol
than I. III is not enollsed. at all. The c-protons
are h16h1y acidic as in I and II, therefore the protons
are immedlately cleuterated in CD3OD.

Re ference s

1) H. Dürr, B. Distert and K. Schank , Lleblgs Ann.Chem.
to appear.
B. Eietert and ]!.:3g!g, Ctrem.Ber. 9lr- 92, 1o8 (rll4).
B.Elstert und I:g€, Tetrahedron (lonaon) f, L (L959),

)

)

)

)

2

3

4

5

B. Eistert und 9.[gSE, Lleb{a Ann.Chem. 5.9Ä, L2) (L965I

[!!lg, Ber.Bunaenges.phys.chem. 92, 64L (W65).

"'^"'"':'/i^nj"r T,g,W
(o#. fi. Diirr) (rrof . Dr. B. Elstert )
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Dear Professor Shapiro:

May I malce my debut in your illustrious lUinois I.T.N.M.R.
Newsletter with the following:

I have attempted to use P31 n.m.r. to detect the intermed:iates
in a phosphorylafion reaction. Most phosphorylating systems generated
from monoallqyl phosphate are inapplicable due to the interaction of the
incipient phosphorylating agent with the phosphate anion. For this reason
the system generated on bromine oxidation of monoallryl phosphonatel was
chosen. This starting material (I, R = Etr_ ö = -3.2 p.p.m., JpH = 630 c.p.s.)
is rapidly removed on addition of bromine.l

Profersor B. Shapiro
Deparhent of Chemistry
Illinois Institute of Technologr
Chicago, Illinois 60616

November 25, 1966

P31 Chemical shift of TriallryI
Trimetaphosphate in a
Phosphorylating System ?

R'OH

---+

RO-

RO-

o
ll

RO-P
I

o
lt
P-OR

I

o-o-
-H Ez&yflüne-+

I

lirro"pno"ylatine-l
L enüty J

A number of common intermediates have been suggested to
occur in phosphorylation re^actions, i.e. monomeric metaptosphate Ir2,
trimeric metaphosphate trI3 and N-phosphoryl pyridine IV4.

RO-

ORo
\

tr IU rV
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Professor B. ShaPiro November 25 1966

Chemical shift values which might correspond to II and IV were not

observed ( as expected I i after the 10 - Lb mins. rquired for filtering the

reaction solution (f M in 1"0 ml.) under vacuum frouo pyridiniu:n bromide, sealing

the n.m.r. tube and reaching temperature equiEbrium in the spectrometer.

However, the values which were obtained were noticeably lower than the chemieal

shifts quoted by Schwarzmann and Van WazerS and Burcl<hardt,Klein and Calvin6

for terminal ( Pg ) and medial ( Pd polyphosphate groups. As confiols I repeated

their preparations for which I obtained the same values ( * 1 p.p.m.) I

phosphorylation system-(R = Me, Et)1 - A
Van Wazer preparationS - B
Calvin preparation6 - C

It is unlikely that such differences could be attributed to solvent effects?.

The difference between the values for PX in system A and systems B and C

presrrmably results from the difference in *gree of esterification and ionization

in the group. The production of sym. PlP2-OiaUqyt pyrophosphate is to be e4pected

since the bromine oxidation is extremely sensitive to traces of water (yields ot

diallcyl phosphate were always moderate, although consistent even on delayed

addition of alcbholl ;.

The interpretation of P31 n.mor. spectra of Langheld ester preparations

in terms of cyc[ciletaphosphates6 has recently been questioned'8 
-oValues 

for the

linear and cyclic polyphosphates would not be expected to be identicalb. Thus,

there are differences between the chemical shifts for soöum tripolyphosphate ( + 18)

and trimetaphosphate ( + 21 )l and between acyciic ( +1 ), ffire'-mÖmbered ( - 15)'and

six-membered 1 + 8 ) cyclic phosphate triesters9. It is , therefore, tempting to

suggest that the low field value observedfor Pm in system A corresponds to the

cyclic triallcyl trimetaphosphate W and that P*5r, -Pmcy.clic =.t9 n:l;T; 
^..llthoo*n

,rä 
"oo""*te 

evidence has even been presented to support the existenceü ot sucn

structures they would appear to be more plausible in an o4ygen-deficient phosphory-

lating system than in an equi5brated potyptrosphate systemS.

Qualitative interpretations of ehem:ical shitt data are always dangerous

but often instructive.

ö p.p.m. (from 8570 H3PO4)
Pg +9 Pm +20

+13 +30

+15 +29
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3.

Professor B.
25.

I should point out that this work was carried out at the Isotope Department,weizmann Institute of science, Rehovoth, Israel, with the tecbnical assistance ofDr. Daniel Fiat.

Yours sincerely,

Jack S. Cohen

References:

G.M. Blaclöurn, J.S. Cohen and I-ord Todd: J. Chem. Soc., (C) 2Bg,
(1e66).

A.R. Todd: P.N.A.S.., 4bt 1889, (1959).

G. Weimann and H.G. Khorana: Am. Chem Soc 842 4329, (1962).
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Slrt
Wllcox and Robertsl have reported that the ehemlcal shlft of

tne brfagehead proton 1n 2r5-dlphenyl trlptyeene 1s at lower fleld
irran tn Irrpty"änu ltself r'wneräas hng cürrent anlsotrffiredlcts
an upflefA infft of 0.5 ppm. Ttrey lnvoked stenlc compresslonz to
äipf?;m-=ne shlft to lower f1e1d. In 2,5-dtphenyl trtr-ptycene some

r.rröertalnty exlsts about the angle of twlst of the pendant phenyls
and thereföre some doubt as to ifre slgnlflcance of the observed
paramagnetlc sh1ft.

tJe have prepared 6-phenyl -5 rL2-o-benzo-5, I2-dlhydronaphthacene
(Uenzötrlptycäne) ft rl1l.rlClt the pendant phenyl ls forced more com-

iletefy firtö a p|rpendlcular relatlonshlp to the naphthalene system.
irr" ur"iogehead proton adJacent to the pendant phenyl, 1s shlfted to
friÄfrä"rfleld, tüt only by O.1B PPm, compared to the brldgehead
o"öton at C-1,Z. The shlft estlmated fronr the Johnson-Bovey
äi;;;ä*;3 ässumrnÄ complete perpendlcularl-ty of the pendant phenvl
ls 2 PPm.

pffib
We have aLso prepared. 6-methyl-5,!2-o'benzo-!,12-d1hyd"9-- --

naphthacene 1n whlöh tfte Urtagefreäa proton adJacent to methyl fal]s
;t-O.jB pp* to lower fleld than the proton at C-Lz.

The data provlde further examples of the effect of sterlc eom-

presslon on cnämfcäi^shlfts, vlv1d1y exempllfled 1n. the compounds

of Wlnsteln, 
-äi 

ät.12" and folnt oui_tfre dangers attendant on uslng
rlng current änfsotropy 1n ätructural asslgnments-where the dla-
r.ef;uti" effect of aröäatic rlng currents 1s lnvolved. The larger
the rtng current shift expected, ttre more llkely w1!1 1t be
ä.rpä"Jäted by an equlvalänt sterlc eompresslon sh1ft.

]c. F. Wlleox, Jr. and F. D. Roberts, J. Org. Chem.' 30, ]959 (1965).

bT. Schaeffer, vJ. F.
J. Chem., 41, 2969 (1963).

.4 . L. Ane tan d A;J.R. Bourn, J. Am. Chem.

J. Chem. PhYs., 29, 1012 (1958).

2uc. Re1d, J.,,Mo1e9. spegt.
Reynolds and T. Yonemoto,

cS . 
- 
!,Ilns teln, P. Calter' F

soc. , 87, 52\T (t965).

tL'
Can 

"

18 ( 1957);

f . H. Regan
J. B. M111er
Kodak Research Laboratorles
Rochestel^, New York 14650

3c. E. Johnson, Jr. and' F. A. BoveY,
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Imperial Chemical Industries Limited
PETROCHEMICAL & POLYMER LABORATORY

P.O. Box No. rr, The Heath, Runcorn, Chcshire
Tcle*tatc: rrrNcou t{J6 Ttt* Dt,,llfu: ov^ 8J34Sd Tclcgans: xo!{Dry. lutrcolN

, Tcb*:626SS rqoraD[vre, rcN

2Jril Novenberr 1966. Your Rcf.

Our Rcf. JKB/0F

AssocirLte Prof. R. L. Shapiror
Chenistrv Denartnentr
Tllinois Institute of Technologyr
Chicagor 6<t6't6,
TT. S. A.

Dear Professor Shapiror

I'hanl{ }'ou for reminiling ne that a contribution to the Newsletter
is chre. I should like to offer sone thoughts on:

Protogrex.change-i-ty-qlgUg__qo-qe..-tlqa,t_t.qq-g;L-t-e_s_

n>:change between two sites when the rate congtants ere corn-
parable witir the differenee in resonance frequencies is readily
lr,-ratecl ";sinpr the analysis of Gutowsk.',' an<l lioln (J. Chem. Ihys.r
ät 122e (1956)); neasurenents on the spectmm over a suitable
range of teirl-,eratures lead to a straight-1ine Arrhenius plot which
gives tire energy of activation fon tl-re exchange process. The
equations relating the beh',viour of the spectnrro to ttre nean
lifetines ha.:e been renerali sed for cases wher"e any nunber of sites
is.involvear'but so far as I lcnor.r there exists no general treatment
including; tire reaction kinetics wherehy the tempera,ture-ilepenilence
of the spectmm ean he nre<licted.

',,e ha.ve been interesterl in some examples ther.t appear to
involve four sitesr v,4rere hindererl internal. rotation occurs in
molecules that simrrltaneously are involved in a chenical
equilibri-urn. this t.ype of situation is iairly conmon; the chemieal
equiil-ibriurn concerned rnay range from a major tautoneri-;ation or
chemieal -ec.etion (reversible) to merel;z the forrnation and breaking
of a hytlrosen bond or a loose tuolecular association. A dirnple but
important ca.se is rvhen a 180" rotation leaves the nolecule
struetural.l-1' 1p"1'''.nged but rcsults in ex.:han5;e of two protons at
sites /r a::d B. . f sueh 3 process is possible in both of the species
1 and. . in r.rorrilibrirunr "'e hn.ve the foliowinq situationr in which we

1abel t]:e sta':es A or B aecording to the site occupied by a
particular proton.

Contd..........
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CONTINUATION SHEET NO.:

DATB 2Jrd ltTovemberr 1966,lo

2A

k ft JIJI kt"

1B ?B

The potential energ;.2 function for this s;rstem can be represented as
a surface which resembles a sheet of eorrugatecl iron with a kink
hrnning at 9Ot to the cor::uga.tions.

Srpe vtEw

N

kq

k",

Nze Nr.e
llate eonstants are gi.ren by:

k,' = Ao 
"-oE'/xT

sPeci es 2
sfc cr es

E2

X
s€cTteN XX SEcrtoN YY

aEr.r f -/\.r\ra; -::t aE,.
A.A6 AAAA

Rotatior. cor'-r'csponds to moving across the corrugationsr alternat,e
troughs being labelled. r.r'rr or t,rir

In, e.,r i1.ibrirrrn the nr-rmbe:'s of molecul,es in the four states ar€
relatecl i-..s i'ollovrs :

Nra = Nrs Nzn = Nae
Nre (e. -E,\ lxT

I

t
T

E

IA

/*T k

-(O€,*Fo-E)/r<T

-A€ -. lwf
e

kt, Aog

-AE., A
l< A e rL 2rl

o
oo

A pa:-ticrrl^r case,tf interest is wi,en the 1+-> 2 equilibra.tiort
is relal :ve.! .- i'ast: resrrlting in a spectrurn correspontling to averaged
proton rites, -.'rlii.le the ro1;,,'tion p-ocess A <-> 3 occurs at a slow or
interrned"i lf,e t:t,a,:e. ühen ro+-irti-on i s slow so tkr 'rt tht: A and' B

environnents, .,:'re dj stj nCt nuclear reSonanceS, the tenperttrtre
depend.ence r'.f'tirc; nr:al< positions il rletermined b'r the vr:.rirtion in

0ontd.....
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Flox

TO:

J. Ii . Beceonsall.

Professcr ll . T,. 5ln.pi:"o.

the ratio N'l
Na/^

),: 1

orre: i''Jr,'i Novenberr 1966.

|:g-
Nr.B

(see 'ahove)r which affeets the weighted-arreragc environnent. Tf
Er-8, ean be lleterrninerl fron variahle temperntrrre neasrlrenents
under these eonclitionsr the variation in proton ]'esonance
freouenej.es can l:e extrapo"l ated to higher temperatrires vrhere
rotation is oc{'urring at an intermerii ate rate and" tire observed
neaks are strrting to eoa.lesce. Comnr,pis6n of the extrarrolated
anrl. observed lregk separa.tions qives the rate eonstant for
A <-> B intereonversion. The ttreoretical frec|rency of .A. -> B
Processes is 

N,^ k'-, + Nrr. k -.
Equating this to

( N,o * fvrJ k- {"+l)

givea us the effective rate consta.nt for internal rota.tion

k- t"rt1 N,e k -, + lVra k*,
fu,o + lVzn

- aE-, I sT
A e -dE',f wT

A,?
I + g-(s',-E' )/xT +

I + e 
(G--Et t<l

ft is sa€Dl thereforer that an Arrhenius plot basecl on the apparent
rotational rate constant for a two-site excha.ngel even though
allowance ls rnade for weightstl-average shlfts llue to changes in the
ratio of moleeular speeiesl will not in general give a straight
1 ine.

A further inportant special case ls when 1 <-> 2 equilibration
is aryal-n fastr but rotation in one species is virtually for.biclclenr
i.e.

k xo?1

The frequency of A -> R processes is then

(N,o + N,J A. e - aE-, I uT
N ro k-.

I + 'e(eL-e'\/rT

(v,^ + tv.o) k. (eFF)
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CONTTNUATTON ST|BET NO.: 4

DArE : ? .;rd Novernhel"r 19()5 ,

J. :i. Becconsall-

Professor 1,. i. ShaPiro'

-Le-e k, iorr)
- AE-r. / raA-C

(G-- l<l

iigain ar.r .|-rr'irenius plot basgd on ttre alparent rotational 'ate constant

G;t; allor.re.nce for vreighted.-ever:age shifts.' will not in f'eneral
give ', :;1.-n.j1:ht i.ine. Howeverr if

iE,.-e,\/ rcT
e

l+e

(i.u. ti'. e.uj.li'o:'ilrr"r is strongl;' jn f'

k.(tfF\ x A.e
avour of species 1 i, vre get

- (8,-8, +aE*J/rcr

and a sj;::;i-'lit line (rrheni rrs

activetio:l enerSl-
lot results, wj th tile anparent

AE-("Ft\
lote tir.. .i; . n thic case tlle weigl,teri.-:;vet'a.qe shif t co::r-ection j s ;rf so

neglieihle; thc irehaviour of tl e n'ru'r' ';pectntrl j's ''herefore
j;äl;;lr,_,risl,ebt ^ f.ronr ti ,,t ex1,e.;ter1 for a sim',1e t.,vo-site exchange.

Sorne cxairr:les rrf ceses like those ntentioned' above will be

4esnri.hot -i-n -f'orthee"li n5' rl"pers '

'/.:\trs si.nc'ere1;r1

XK 
ßQ"-*'!I

]'-fo .Be-c-cg4s-a-1'l'

a E-- * (E" -E,\

o
oo
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VLAARDINGEN
TELEFOON (01898) .1641 (010) 111622

NEDERLANO
TELEX 23261

Ref. vlaardlngrn, 28- 10- 1966 .

Prof. Dr. B.L. ShapLro

Dcpartnent of Chenistry
Il1laoia Inetitute of Technologgr

ChLcago, Illlnois, 6O616.

u.s.a.

Dear Dr. Shapiro,

Plcaec, accept tbLe contributJ.on, entLtled:
,t tt

aB nJr rrrcnelal rr for the NüR-Nerelettcr.
lr part of an LnveetlgatLon by F!{R of kcto-enoltautonerlgn Ln a
varicty of conpounds rc riln thc 5O uc epectre (VarLan A-60) of
a scrLce of uneaturated p-dl,carbonyle Ln eeveral solvents, ae
rell as in the nolüen aüate. Thc table ehors the structural for-
nul'ae and cnolcontents of a fer conpouada.

I

I I

HE

il
o

}
E ,/"\

-CrC-C

*,

E

H

U-l Tl9ju
EE EE

E

9O

100

6o
100

5O
6Z

t8

150

,8
170
qo

170
l+O

100

noac
Prr. or
acctoae

nonc
lcctonc

noac
dr-ftrridtn
dr-rtrrldln

E

E

csro-

E

cEro-

E0-

E

g

'"t-

I

II

ITI

/ cnolTenp. (oc)So].vent*,ReR
1

Conpounrl:
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Ref.

lhr hlgh ctolcolt.nt of all tbog. uasrtuntcü ooaJugltrü dtrLvr-
tlvcs !! c.orpercd rl,th arturetcd drkctoDcsr Bnch as nonaac-2rlr
dlonr (8otr cnol Ln CClÄ) ia consLgtcat rLth thc obscrvcd corpl.ctc
cnolLratl.on of dl.bcnzoflncthuc l.a CCl11). lbo rrtrndod coaJi8etcil
ayatcr rcalcne thc C=O bond aad atrcngthcac thc h5rdrogcn bond by
rclonanccz / rbca coplanarJ.ty of snolLc aad uoretlc rln6a aad of
thc trens doubh bouda Lc aüturcd. l{olcculc rodclc LnöLcatr thrt
thlg la poaalblc.
Thc undLJ.utcd aoltcn aubstancca (eynthceLzcd by Pebonf)) .t.
clollzcd to a lcrlcr ertent (6O-90d) than thc dlaaolvrd eubstttccr
(tOO#). Tbc hLgh tcapcraturc rcquLrcd to obtaln epcctra of thc
nelts Le thc naln ceuac of thc obscrvcd Lnconplctc cnolLzation.
In scvcra1 aolvcnte rLth hlgh polerLty (pyrirtln) aa rcll aa lor
polarity (CCIL) cnollzatioa ie conplate et 4O"C. Only rhcn la
hydrory aubctftucnt Le prcsent in thc aronatLc rLn6 do thc soLu-
tl.ona shor cnolcontentg lotcr than 1O0#. l,loat probably ln thcsc
coupounde the cerbonyl Broups Ln thc ketolsoner arc hyitrogcnbondcd
lntcrnolecularly to the hydro:y groupa.
Incorporation of an c-oethylgroup ae in nethylcurcuninrlll,
furthcr lorcrs thc cnolconteat to 5üi. Such a lorcrlpg raa alco
obscrvcd for acctylacetoac and c-nethylacctylacctonc4).
In d.-pyrl.dln at IOOoC III exhLbite the hlghcst keto percentage
in tüc ecrLea studied, viz. 62%.

Intcrcstlng ln the apcctrun of III te thc occurrcDcc of a rplJ.t
acthoryrcaontnco. fhc lorer flcld pcak (a.7.77) le fron thc
nctboryprotona ln thc cnol Laoncr, for upol nial,ng thr tcopcrt-
ture lte lntcnal.ty 1a lncrcarcd at thc cxpcngc of tho lntcnrlty
of ths hlghcr flcld eJ.gnal (ö=t.?1). A through epacc ehicldLng
cffcct of tbc caolic rlng nuat bc opcrativo bcctucc in lovcrel
p-kcto cstcra rc obccrved an unepllt -O0E"-trlplct. Eerc thc
ncthylcnc protons arc eeparatcd by ] bond-c and ln III the ncthory
protone aro aoparatcd by 8 bonda fron tbc caollc rJ.ag tyctcu.

1 ) .t.L. Burdctt, !1.!. Rogcre, tI.An.Chaü.Soc .96 r2'tO911964)
2) R.L. LJ.ntvcdt, H.I'. EoltzclarrJr., J.An.Chen.Soc .93.r2?'tl('1966)

J) g..l.J. Pabon, Rcc. Trav. 0h1n. 81, 779('t964)
4) g.S. Jarrctt, ll.S. SadlcrrJ.N.Sboolery, J.Chcr.Phye .21 2}gz

-(195r)

SLncercly loura,

[* (-tt.,-t-.-
!1. Yan Gorkou
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Mrs. B. L. ShaPiro
3100 S. Michigan Avenue
Apartment 502
Chicago, Illinois 60616

varlan /61 t hansen way/ palo alto / california sß03 / u. s. a . / 415 / 326-4000

November 22, 1966

19
The Dependence of F Coup ling I'Constantsrl

on Solve nt. and Concentration

Dear Lee:

t{e wish tolreport a rather dramatic and convincing demonstration of the

dependence of f,I9 spin-spin coupling on concentration and soLvent'

(H.M. McConnell, C.A. Reil1-y, and A'D' McClean,

ie ; .1. o. Swalen and C.A. Reilly, ibid, 34, 2L22 '19 m.ln spectrum of perfluoropropylene

Rei1LY and co-workers
J. Chem. PhYs., 24, 479' 19

1961) first Published the F

(1) F F (3)

C=C
(2) F

and determined the chemical shifts and coupling constants. It was particu-

1arly striking in their work that the two centermost transitions of the-cF3

absorption *,rttiftet r,rere exactly superimposed to yield a singLe line of

double inEensity. The latter siiuation arises from the fortuitous fact that

the sum of J14 and J34 is virtually equaL to J24'

we have examined the 56 MHz spectrum of a sealed sample of liquid per-

fluoropropylene,containingafewpercentofCCl3F..Althoughourderived
coupling constants differ somewhat from those repdrted earlier, there is stlLl
not the slightest hint of separation in the centermost CF3 lines (Fig'Ia):

0l = 94.1 ppm J;1z = 58'1 llz J23 = L1-7 '7

o) = rct .o J13 = 39'8 J24 = 2l'2

03 = L93.L JL4 = 8'5 J34 =" L2'7

04 = 69.4

(0 in ppm relative to internal CC13F)

ItwasclearthattheaforementionedLines\dereresoLvableifwecouldin-
au"u irrorrl"orp"rr""ting) changes in the coupting constants by as Little as a

fraction of a Hz. such changes coul-d be achieved by expl-oiting the slight de-

pendence of the coupting constants on soLvent, concentration, and temperature'

second-order perturüation effects, of course, .ate entirely negligible ln rhis

example because of the large chemical shifts involved' Furthermore' we are

not concerned about effects of magnetic non-equivalence in the rotating cF3

group 
- 

the l"atter being an isotropic substituent on the double bond sysEem'

CF 3 (4)
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For a gross change in concentration, we merel,y reversed Ehe solute-soLvent
relationship of our original sample. Fig. Ib depiets the CF, absorpti.on in a
sample of CC13F saturated with C3F6 vapors at L atm pressure. I^Ihen we switched
to a solution of CaF6 vapors in CCL4 (Fig. Ic), baseline resolution of the center
lines could actuaLl-y be attained. fhe changes involved are sunrnarized as fol-Lows:

Jt+

C:FO (e) in CCl,

C:FO (g) in CCIO

In the CC13F soLution, it was further noted that .I1. decreased to 39.L Hz while
J23 remained essentially unchanged. This led to a-öoincidental merger of tines
(the 4th and 5th, and the 12th and 13th lines) in the specrrum of F(3), these
lines having been previousty separated by 1-.7 Hz in liquid C3F5 (Figs. TTa, b).
The relatively smaLl changes in the individual coupling constaäts had been
arnplified, as it were, into readily detectabl-e quantities by the repeated spacings
in the multipLets.

The results of our temperature study were not as strikingLy successful, be-
cause vle encountered difficulty maintaining high resoLution as the temperature
of liquid C3F6 was lowered. Yet, i.t could be determined that J14 decreased by
a fracEion of a Hz, while J24 and. J34 increased as the temperature was dropped
from ambient to -50oC.

These experiments vrere performed about a year ago on a Varian 
^-56/ 

60 NMR
spectrometer at A1lied Chemical Corp., Central- Research Laboratory, Morristo\,rn,
New Jersey. This instrument has been superseded by the A-56/ 60A spectrometer,
which has a greater inherent sensitivity.

Regards to Barry

Si Ly,

t inger
troscopy Appi-ications Laboratories

Analytical Instrument Division
Varian Associates

RE: jc

F 8.5

8.3

Jz+

13.0

L3.2

Jz4

2l_.o

2A.7

(Jta + J34)-J24

0.5

0.8
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(o)

5Hz

Fig. I Fle NMR Speclrum ol CF, =CF(CFg)' ol 56.4 MHz (o) Liquid CrF.;

(b)

(c)

(b) CrF.(e) Dissolved in CCl.F, I olm; (c) CrF.(s) Dissolved in CClo,l olm
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Fis. ll Fle NMR Spectrum of CFr=CF'(CFg) ot 56.4 Ml'lz (o) Liquid CrFr; {b) C.F.(s) Dissolved in CCl3F, I otm
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PHYSIKALISCHES INSTITUT
DER UNIVERSITAT BASEL
KLINGELBERGSTRASSE 82 - TEL. {30{22

VORSTEHER: PROF. DR. P, HUBER

i-;:r:i. lr. i. Diehl
Ila sel , ).lcvember -J r r966

Frcf . 3.L. S Jr ö F i r c
Dtc art-rnen'. cf Chtrnistry
illinois I:rslitute of Techndocy
lhicaqo, Ill. 6Or:16

U.S.A

The limitaticns of qeneralisation in subscectral analvsi s

^ ! , rtrn
U .L , {lvin s[cctra.

Dear 3arry,

,;lhen the method of subspectral analysi s was expandecl to
systerns cf rnagnetically non equivalent nuclei äs, e.9.,
AATXXt , ASBtXXr and AArAr tXX'Xt ' (t ) it seemed at first, that
there were no Iimitations to this procedure. The parts of

Hamiltonians of a complax system which belong together through

selecLion rules ancl have the correct dimension for comparison

"vi"i: i-lamiltonians of simpler problems were s'.,pposed to be trans-
fcrmable into the ratter. rt turned out, however, in the case of
;rn AAtAt rAr I rXXtXt tXr r I (Z) system that there arose contra

dictions in the subspectrar transformations indicating the

existence cf Iimitations in the method of subspectral analysis.

As a consequence we had to reformulate the method of ob-

tainino sub-spectral transformations, so that the conditions
and limitations cf transformabirity became obvious.

-2-
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The result of this work was, that sub-patterns of energY

levels of type (r z 2 : l) = + and (r : 3 : 3 : r)

can always be transformed into ab- and abc-subspectra, whereas

the pattern (r z 2 z 4;2: I) e.g. does not necessarily

correspond to the symmetrical part of an aatbbt subspectrum'

In spectra of the type AAtAttAtrtxxt the failure of the

transformation method can be shown to be due to the mixture

of symmetry species products in the 4 x 4- matrices'

we will discuss these matters in more detail in a forth'

coming paper.

Yours sincerelY '

(t)
(2)

Pr,r' I, tto. ^4u-ta ---n

P. Diehl and D. Trautmann

P. Diehl , Helv.Chim.Acta f, 567' f965

R.G. Jones and S.M. Walker, Molec 'Phys ' t0 ' 363 ' L966 '
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POLITECNICO DI MILANO
ISTITUTO DI CHIMICA
Pir.t. Lconsrdo dr Vinci, 82 - MILANO

TEL. 202.tO9 - 292,ilO

&

Itllan, Novembcr tstb, t9o6

hofoesor B.L.Sh,apiro
Dcpa,rtncnt of Chrnletry
Illlaols Institute of feohnolo6gr
[cohnology Centcr
CEICIOO, Illlnois 6o6t 6

XIB StudJr of soqg !-bJralroqrohtonoaor

Dear Profcalor Sheplro,

I an ?ory sorr5r yor hail to rrnlnö ECr I hppr tho follorlng
111L grt nc baoL ln yorr nalllng llgt.

Stnoc e nunbcr of t-.lrJrdro4rohronolar rolo rvrlleblc ilurlag
tbo rtudy ol ror nrtural cubgtaaocr, re havr fouaÖ, rltb eoctyletlon
of thc hyilrorylr an Lntcreetln€i effeot ou tbe oheqtoel shlft of tbc
d gtoloD. 'llbr aoetyL group oaur.! a ner*cd, aUenagrretlo ghlft 1O.s-o.r/)

of tbo bgrdrogen io gL posltloa ( U- X) anö e rnatl parü,ragrctlo shift
(,v o.t f,) of E- p (-rEt. r ).
If ro ooqrarc tbc ob,rnloal sbtft of E-o1ln oopounilr r

0o

I
ß

1l

lt ^qrri:
E

fr?f
f.rc

&
f

c,23
6,)t

9
(,5 c
{,6(

ilJ'c

R= tl
ß= @

0'
b u3

re lce that eortylatlqoclnnsrtra thr ilcraf,lclil lblft lnilnooü by tho OEo

lhr ö..hLoiAfaS of E-( Öur to tbr hyalroryl (pul) tr rbqrt
of tbc ru oeilrr ( o"ll-Orrl ö ) ot tlo rg! lffrotr forut by Duil* la
nrlibtrlonu (t) (- o.rJ). Tnfe offoot ngr be rrptellrl,r r. bC -nrDbtolt
by an Latorectloa of g- 91 rlth tbo cbotroa lntr of tbr oqtglrn ta th,r DlF
fcrril treor ooptlgurttlon ( rlootron prlr o11 to E- o( ) "t

<)
0

()r o

He Ha

Ib
ft
o\ll'

fat
jt
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5.62 5.8 I

6.60 6.45
5.?t 5.90

6e 6l 6. aB

,o?1 Srgl

&
a

OAo

6.26
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llab. I

ccl qDcl 80ctr Dlcso
a 5

+0.50 +0.29 +0.25 +0.19
-0o09 -0o07 -0.1? -0otg
+0.50 +0.55 +0.21 +0.t6
-0. t? -0o ll -0. I 6 -0. l?
+0.t2 +0.52 +0.t8 +0ctt
-0.12 -0rlt -0olt -0.1?

t{

*:u,
Pe.,

t od'
6o til
tr 6l

6c7 6

5.60
6.59
5o? 2

6.? 2
t.? 5

6. 50

5.90
5" 66

lc??
6. l9
!" lt

+0.4t +0.38 +0.22 +00t3
-0.12 -0r12 -0olE -0ot?

tbe slnl.lar shlft of E-o( in rra ( 6.t6 (t ) ana ln rrb ( o.oe if ), ruere
lntranolesular E-boncl, looke tbe 0E ln tbo trans oonflguratlon, oan l,rovetb,lg. the snall dlfferenoe (A[- +o.to ) IJ]lTtt*buteit to tbä mromcrlo
or lnduotlvr effeot of tbe subetltuent -COCEe etp6alonoc0 algo by E- 1
8nd, E-14 . About tbe sane yBlue (at - +o.oä ) la tbur founil lf tr oou
Daac fb ( n. COCE,) anal Ie ( A - E ).

llor wltb aäetylatlon r
1) or a lgg oonfiguratlon ls gtllL Drsforrcör enil tbc eleotron pela 1r' delooallseal on th€ egtel g:rouDr oonsequontly tbe d,crblcld,lng of tbc

bydroryl ls d,eatroyecl ,
11) or the o1g 

"nd SIgl oonflgrrrat!.ons ln the aootat.r trc c(tually pro-
babler and tbc desblel&lng effeot of the oryßln 1r oonpenaaterl by
tbe sbleldlng of tbe carbonyJ..

lbls eeoond \rpotbogt. t8 troro probable lf e. ooasldlrt a s.t1.s of oon-
pourds of thc t16n r ( see tab" z )

a

wbore eholatlon ocours as ln lfb .
Witb aootylatlon we got for 8- d ebout tbo aa,-
me AI ( a"as-o.so ) aa tn IIb ( o.ss ) ( cmr,).
Slnce ln the fornsr acetatoc there erc trro por{
lntoraotlone, a f,lrsd, trana oonflguretlon tä-
unllkely. Coneeguently tbe prcferrcÖ porltlon
of tbe as€tyl, gsoup a€6rrs laterneülatc, wltb
tb,e plano of tbe C-O Derpenüloular to thc

o
lb 0 Ht<

H.
plaae of tbl arornatlo systen, Ln euob a ray tbet tbc rhlelö1n6 oonloel
regloa of tbe oarbonyl oomprlaes alro E- cd..
Ecnrcv.r lt cannot bc erolurled thafa oortal,n d.clooe.l,lrrtloa of tbo rlcotron
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Dalr oa tbc ester goup nay oontributc to tbLe ef,fcst.
wbcn B ra a b$lky subgtitlrent ( Loncbooa.rptn , Rottlerln ) one uaysuggeet that the aoetyl rotates a trttteffif,e offiffi-aqrl5 boadl

ag a consequenoc E-4 beooBea nearer to tbe C-O anrt cxperlenoeg I ttto1-ger sblcl&fn6 ( auo to tbe enleotroplo negnotl,o eusoepllblllty aad, to thocleotrlo &Lpole nonent of tbe eubstltuent ). An tnoreased, velue of tb,rsb,lft !a tbua forurd, (AE - *0145 antl reep. 0oS0-0.Sg ).
We bave

nos(tab.z)
nes Flenlnglna

ertend.ed, tb,1E lnvestlgatlon to sone known natural ohrons-
and applled, tbo regultr to stnroture eruoldatlon of thr
(z ).

the presence of a cbroene rlng syaton Ln a netural gubstano.
oan nc'w be eaelly teoogntzect rltb NLlR spootrosoopy, Beoauae, bcnever,
most natural ohroncnea ebort at least a re'sorolnoL or a Bora oonpliorr
teü pattern, allfflstrttlea are gt1ll enoorurtercd, ln the rrtabllrbnent
of tbe rlng olosn8o, i.o. ltr tbe dletlnctlon bot;leen tbe trengulgr raönllaeati stnroturc tn golyoyollo oonpoundr r

u3

H Hx H

Ibe aoetyLatlon regults maSr be useful, thc only nctbod avallebl
bclng tbe repeate{Ly queatloned, Glbbg reeotlon.

the aoetylatlon of \rdroryIa ln e , ? or I poalttoar of nodcl
cbroroenes does not sbcm arry effeot on E-c( .

llhe oorparleon ls begt nade ln CDCI- or CCl. beoeusc A t d.eorcrpger ln eolvent5 suob eoetonc and, cspeolally Dlrso t "". i"u" i ; , ti"; -
gtvc aaaoolatlon;lth tb,c polar rouFof the nooreoqfu aad tbgr g-Ä
bcoonr protootcd,.

T

8

,

H^
0

%I

I

onr5 elnoeroly

d/h,-e/e-,

('')
(z)

t

B.ltronitclll

0.O.DrtleL, Speotrooblnioa Aota, jlr6gr (rrss)
presentcd, rt tbe rlrPÄc slmpoelun on ',Tbc chenlatry of Nrtural
hoduotr!' StocLholn, J"'re t966 , o.Cardllloe !.![erllal, B.l(oadrllt.

I
(r) F. Ve.uÄo./q \n zr'.qo,

f V *l , b lr^ 1,.- l.rta' oe+t, b r^
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llateriale Reeu"r"h LaLoratory

THr Prxxs:yLVANIA Sr,q.rn UxtvrRSITy
1.U2 RESEARCH BUILDING

UNIVERSITY PARK, PENNSYLVANIA 16802

Area Code 814

865-3ä"t-
3422

w-
November l-\, t966

Professor Barry Shapiro
Department of Chenistry
Il-l-inois Institute of Technology
Chicago, Illinois 606f5

Dear Barry:

I thank you for your recent letter reminding me of ttoverduet'
contribution. f received your letter a couple of d.ays ago and f trust
that this contribution wil-l- reach you in time.

At the present time, my research group is vorking on trro d.ifferent
aspects of N.M.R.:

1) We are d"oing some work on the broad,-1ine N.M.R. ofr'low mol-ecular
veight" pollmers (polystyrene). I'le expect to get a better und.erstanding
of the nature of the molecular motion and the ttglass transitiontt in these
polymers. I.le expeet to have a note ready soon and vill send. this to
you in a eouple of months.

2) Another research involves explaining the anomal-ous high resol-ution
chenical shifts in metal-l-ocene compound.s. See figure on attached sheet.

As explained in our note (t"tutay et al-. J. Chen. Phys. \3, I+522,
f96il the chemical shifts seern to d.eerease v'ith increasing n-electron
d.ensity. Thus the protons on the Cp rings may be experiencing ttdeshield.-
ing effeets'r (from diamagnetic ring currents) vhich may be nasked by
some t'd-orbitalft or "core diamagnetismfr effects from the netal
atoms (Fe, Ru, and Os, which are respectively 3d, )+d., anti.5d atoms)
We are now doing some si-mple ttpoint dipoletr cal-eulations to eal-cu.l-ate
such opposing effects. In spite of these d.ifficulties, it is gratifying
to note that our n-electron d.ensities beautifully fit Batsanryrs M.O.
data. ( see figure on attaehed sheet )

I vill- keep in touch with you eoncerning the progress in our wok.
We all enJoy reading your exeellent newsletter and wish to express
our appreciation for your spenclid. efforts.

Yours sincerely,

L. N. Mulay
Assoeiate Professor

LNM/b1e
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University of East Anglia

From Professor N. Sheppard School of Chemical Sciences

Wilberforce Road, Norwich Non 77u
Telephone Norwich 5 z6y r

Professor B.L. Shapiro,
Department of chenistrr, 22nd' November' 1965'
fllinois Institute of Technolory,
Technology Center,
Chicago, Illinois 5O6t6.

Dear Barry,

I an writing to ask if I coulcl renelf, rnr subscription to the IITI{IIR

Newsletter. During the last year and a half I have been busy settling

down in a nelr laboratory and. have also, until recently, had rather linited

NMR facilities. Hovever, about nine months ago we obtainecl a Varian HA100

spectrometer and we are now hard. at vork again on Nl4R problens using this

excellent instrument. As rry new contribution f report below on some

recent vork on alkyl fl-uorictes that Dr. Don L. Hooper, Mr. Chris Wootlman

antl I have been recently concernecl with.

Following our eluciclation of the curious splitting patterns observed

in the spectra of the n-alky1 fluorides(l), we have conpleted, an exanination

of the IOO Mc/s spectra of n-propyl, n-butyl, n-a,nqylr g-hexyl and.n-heptyl

fluorides. ALl the spectra vere complicated., and it was only possibte to

perfom a usefirlly detailed analysis on the spectrr.m of n-propyl fluoride,

but this gave some interesting results. The vicinal HrF coup)-ing constant

is 23.55 els, whieh is quite close to that in ethyl- fluoricle (25,2 c/s),

eonfirning the mierowave re"ntt(2) that there is only a snall energlr

d.ifference between the trans and gauche for.ns. Ttre pure .*ggE isomer

sould. give the larger coupling eonstant, i.e. JIo' = l(.rg * Jt), whiLe

for the tralj; isorner, JHF = J8. However, at -[IoC, the nean coupling

has increased to 23.91+ c/s, inclieating that the gauche isoner is nore

stable (as found. by the nicrovave experinents), antt that the firlly-

averegeil coupling constant (Zlr+ Ja) rnust be considerably lower than

that in ethyl fluoride, perhaps arouncl 22 c/s. Sinee CH, is generally

regarded as electropositine with respect to H this is in the reverse
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d,irection to that suggested by electronegativity considerations.

In anatysing the spectrun of n-propyl fluoride, we treated. it as an

ArBrCrX case. (Consid.erable inaccuracy resulted if the CH'F protons

rere regarded as "Mrtt, even though theyvere shifted 3OO c/s (at I00 lac/s)

flrom the renaining protons.) Fitting of the -CH, region was achieved

vith IÄ0C00N II, and to obtain the long-range couplings to the CH, group

ve coqpered the observed band contour with that cal-culated assum'ing a

Lorentzian line-shape vith eonstant half-width. Sone trial computations

vere nade taking into account the non-equivalence within the CH, groups

(i.e. as an ATBB!CCTX systen), but this produced only very slight

variations in the line positions, and the fit vas not usefully inproved..

lhis is in accordance with the vritin8lrlt Abrehan ancl Bernst"ir,(2) on

deceptively sinple spectra: provid.ed L /1"1 iu sufficiently small, no

ilepenclence of the spectrr.m on L will be d.etected. hle are not sure

hovever that Cavanaugh and Dailey, who anal.ysed the spectra of other

propyl compounds using the sarne assunption(3), ,.ut" dealing with such

favorrrable cases.

m= jglangle:s-_tq_qqq_{o_l-gfonyl fI*qolfide v.eJe as fot :

cH3cH2cH2F

A3BeceX
'l-?2
'A = 9.03 

"* 
= ?.h5 + o.o2 'Jcx = l+7.35 + o.z

yB = 8.32 ttr, = 5.eo + o.oz 3tr, = z3.ii + o.o5
t,-L

lg = 5.?0 tJoc 
= -0.12 + 0.05 't* = +0.38 + 0.01r

tl.=ztl,7+o.UII

D.L. Hooper, I'1. Sheppard and C.M. Wood.nan, J.Chem.Phys. -D':gB $g66).

E. Hirota, J.chen.Phys. 31, 283 (1962J.

J.R. Cavanaurlr and B.P. Dail"ey, J.Chem.Phys. 31, 109\ (1961).

Llith kind re4ards,

(r)

Q)

(:)

Yours sincerely,

A*
N. Shtpnard.
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Dr. Naegele/Dr. Wendisch in Fa.

FARBENFABRIKEN BAYER. AC
Ing. Abt. AP 3

Poruordrrih: Eayc! . 509 Lcvctkuscn

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

Chica Illinois 606 f 6

TE LEG RAM M E

FE RN SCHREIEER

TELETON

KONTEN

Farbfabrik Leverkusen

N!. 8"510881

Lcvcrkusc! 301 (ve16ittlunSl

Iandcszentralbauk Kölu.Millheio 378l82

Postsdrc&kooto Kölo 3782

LEVERKUSEN-Bayerwerk
11.11.66

o
USA

Ihrc Zcidrco Ihrc Nadrridrt Udsere Zeidrctr

Dr. N-Dr. We/Wi
Tclcfoo-Dutdrwahl

Lev. 30 .

Dear Professor Shapiro I

"Magnetic Nonequivalence in a MethyJ.ene Group".

We wish to report an investigation into the nonequivalence of the two protons in the

methyl.ene group of the substituted epoxide I. The methylene protons adiacent to the

-o:- q asymmetric carbon atom exhibit a strongly solvent
f_C_t[-c_g- i and temperature dependent AB-spectrum!

cHr- cr (I)

I in DMSO-dU solutionx) I in trichioracetonitrile solution

C

Jag
v1

Y2

v3

v4

Yod

v4
vtt

328. 0 c.p. s.

12.3 c. p. s.

298.7 c. p; s.

311.0 c.p.s.
345.0 c. p.s.

357.3 c.p. s.

+ 44.64 c. p. s.

305. 68 c. p. s. (= 5. 095 [ )

350. 3 2 c.p. s. (= 5. 839 f )

361.5c.p.s.
12. 3 c. p. s.

348.2 c, p. s.

360.5 c. p. s.

362. 5 c. p.s.

374. B c. p. s.

+ 7. 30 c. p.s.

35?. 85 c.p. s. (= 5. 964 [ )

365. 15 c. p.s, (' 6.086 r )

:<) T = 29oC; TMS ' 600. o c. p. s.

voRsTAND: Kurt Hanrco, \'or3rt!.., Dctlcf Dclfr, Hr[!t Cictlidr!, HctEton Holz'idltcr.

fil!: l:cobr, Ludhrß Klcbcr!, Hear Kreocl, Wtlhclm Mcycrhcio, wiltcr srl2c1,

Frrcrlrrcir Srl*rcr, tlcrb.rl wcbcr, w'lt wilhclm, Hcinz Wollthro

Ad -\..r. q 8{6:0,

VORSITZER DES AUFSICH'TSRATS :

Otto 8.ycr

tu123l5
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The energy barrier between the two exchanging sites of the AB-system was

determined by measuring the temperature dependepce of I in DMSO-dU solution.

The calculations are based on the ALEXANDER-density"matrix-treatment of

exchanging AB-"yste*s1) ,"Oirrg into account the coupling constant Jag. Following

the suggested procedure of R. KURLAND and W. WISE ') *u have written a

somewhat modified computerprogram in FORTRAN IV. After approximately

determining the maximum of the programmed signal-shape functions for absorption

and dispersion mode we have set up a subroutine SEARCH in order to get clear-

cut criteria for the convergence of the procedure. Determination of the energy

barrier between the trvo exchanging sites yields a value of E* r 3. B? + 0. 10 Kealf

mo1e.

This value agrees well with the one obtained using the GUTOWSKY/HOLM-

method3) with the following modification 3 at each temperature (well above the

point of coalescence) the chemical shifts }/O anci V" were determined separately

and used instead of the usual two frequencies of a non-coupled system. The

calculations were carried out on an IBM 7O7Ol74 computer.

We hope this note will satisfy the conditions for being put on the mailing Iist of

the IIT- NMR- Newsletters.

Al

Sincerely Yours

lwh"
(w. l(aeeele)

I /trtulrl,
(D. Wendisch)

1) S. ALEXANDER, J. Chem. Phys.37, 967 (1962)

2\ W. WISE and R. KURLAND, IIT-NMR-NewsJettel^ 19, 62 (t964);
private communication to one of us (D. W. ) hry Dr. R. KURLAND, Carnegie
Institute of Technology, Pittsburgh Pa. (ßll0l64'1.

3) H.S.GUTOWSKY and C. I{, HOLM, J.Chem. Phys. 25, 1928 (1956).
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UNIVERSITY OF CALIFORNIA, RIVERSIDE

BERTLEY . DAVIS . IRVINE . LOS A.}IGELES . RIVERSIDE . SAN DIEGO ' SAN FRANCISCO

DEPANTMENT OF CIIEMISf,BY RrvEnsrDE, cALrFoRNra

November 28,

SÄNTA BARDARA . SANTACRUZ

I

92502

L966

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

Title: Hindered Rotation in Amides and Thioamides

Dear Barry:

!{e are in the process of preparing a manuscript for
publication dealing with hindered internal rotation in N,N-
äimethylcarbamoyl chloride (I) and N,N-dimethylthiocarbamoyl
chloride (rI).

>-{:,
s- cH
\-w,

c{ \n
3

c 3

II

Our spectra have been recorded using an A-60 spectrometer
equipped wittr the ständard variable temperature equipment. Rate
constants as a function of temperature have been determined by

TMS

I

comparing the erq>erimental spectra with calculated spectra gen-
erated on a CaI-bomp Plotter (Western Data Processing Center,
ucLA) using the Gutowsky-Holm line shape equations. , care was

taken to insure reproduäibility of results and T2-values. for gach
spectrumweredeteiminedfromtheresonancesignäIof@

our data for neat dimethylcarbamoyl chloride give
E- = 16.9+0.5 k cal,/mole and log A = 12 -91{ -4- Our first

cl
computer comParisons for I in CölO give a5out the same values
of b- and toö A. A summary of prövious results is given in'
the ftabte beiow.
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Professor
Page 2
Novernber

B. L. Shapiro

28, L966

Activation Parameters for Neat DMCC

MethodLoq A
7.
9.
B.

L4.
16.

E
-a3 + 0.5
t i o.s
6 T L.7
o T o.g
e T o.s

6.
7.
6.

10.
L2.

I + 0.3
t T o.q
g -+ L.2
g T o.o
9 + O.4

Intensity Ratio
rtl

Peak Separation
Spin Echo
Total Line Shape

Ref

Our Data

I
2
2
2

These data certainly
using methods other than
can be very misleading.3

seem to imply that kinetic studies
spin echo or total line shape analysis

compare

Itre thio compound II is a solid, and was studied in CCl4-
Total line shape analyses on II are presently in progress. fhe
preliminary data indicate a significantly higher rotational bar-
rLer4,5, however the non-exchanging chemical shift is quite
temperature dependent making the necessary Iine shape comparisons
more tedious and less certain.

fhese studies are part of our larger program to
amides, thioamides, amidines and amidinium ions.)

Sincerely yours,

B-t
Robert C.
As s is tant

Neuman, Jr.
Professor of Chemistry

I

2

3

Re ference s

M.

A.

A.
9..

A.
68,

T. Rogers and J. C. Woodbrey, J. Phvs.

Allerhand and H. S. Gutowsky, J. Chem.

Allerhand, H. S. Gutowsky, J. Jonas and
Am. Chem. Soc. , P9, 3lB5 (f 966) .

Lowenstein, A. Malera, P. Rigny and W.
L5e7 (re64) .

chem. , F9, 54O (tgAZ).

Phvs. , A! , 2LLS 0964) .

R. A. Meinzer ,

hlalter , J. Phvs. Chem. ,4

5.) R. C. Neuman, Jr., and L. B. Young, ibid, 69, 2570 (f 965).
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CORFORATE }IEADQUARTERS

8100 34TH AVENUE SOUTH, MiNNEAPOL|S, MTNNESOTA 55440/612_888.5555

Novenber 28, 1966

Professor Barry Shaplro
Department of Chemistry
ILlinois Institute of TechnoLogy
Chicago, Illinois

Dear Barry:

MATRIX DIAGOMLIZATION ROUTINE

I think many of your readers probably would be interested ln a faster method for
diagonalizing oatrices, whether it be for NMR Spectrr.rm Calculations or for other
slntlar probtens.

Most people use Jacobi Method Routines l*rich take a time proport,ional to N3 for
solutlon where N is the order of the sguare symetric real natrix being dlagonalized.
Faster routines, routines based on the HousehoLder method, have been avallable for
several years. These are particularly attractlve for rnnErices of large order slnce
the method takes a tlme proportlonal to NZ. However, the method had the dlsadvantage
that natrices wlth multiple eigenvalues gave identlcal eigenvectors associated with
nultlple eigenvalues.

Recently, the Blostatistlcs Iaboratory at the Unlverslty of Miaml has developed a
varlant on the Householder nethod whtch gives orthogonal eigeavectors for nultlple
elgenvalues uhlle retaining the speed advantage of the Householder method.

The author, Rlchard Sherln, has glven hts permlsslon that lt be released. I wtll be
glad to send a llstlng to anyone lnterested.

Sincerely,

COI.ITROL DATA CORPORATION
Data Centers Dlviston

-/)(:1,*1".
Charles B. Krabek
Analytical Senrices Department

CONTR()L DATA

th



99-45

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
FOOO AND DRUG ADMINISTRATION

WASHINGTON, D.C. 2020{

December 1, L966

Prof. B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago, Illinois 60616

Computer Retrieval of NMR Abstract Cards. A Progress Report.

Deär Barry,

This is a follow-up on the work of the retrieval of NMR infor-
mation from Preston cards by computer, which was described in
ITTNI.{RNL 9L-24 (April 1966) by Ted Becker.

I.Ie have extended the coverage of our system to all cards put
out by Preston, that is, also to abstractless cards. Further
additions are key words and Journal codes; their appearance on the
printout makes it easier to decide which abstracts to look up in
the actual card file.

For help in working up the abstractless cards and in providing
key words and publication codes, rde are indebted to w.B.Moniz and
C.Poransky (NRL), and to T. Alexander, N. Dry, S. Koch, and M. Lake
(FDA).

At the bottom of the page there is a partial printout of a listing
of card.s having Preston code number 3.

Best regards and wishes.

Sincerely yours,

..'-.4 
|

Ernest Lustig

a
6.-la0l
ar-la{l
e, - lt46
6,r-ltll
a6-latt
ac-lt0aa.-ltl9
aa-lt?.
a.. lrtt
af laoa
66.lt0a
a6-l?2.

d.

uPIrx
qlllX

^nttNi00DrßilSt

b cd
lrt{Ont?LrtonotHotrHlttts JtO
0r0-01ättFyL rtD Cro-rt??xtLDl?Nl0tH03tx0RlC TlOx INO Jtr
uNsyixttrtCALLy -3trfrox?s 0ryttlogfHoR^xf Jta
c0urtp.s cortouxD tsosrroR0ulcHl0RlDltt Ittuclutc Jtr
tllvALfit tx03tr{0RU3 Cortouins rtlH A.c-U{5^tutrtl0 I l0!
tx?tir t(tF? liD thtcl? Clt
IFtNYL?xOgtXOlltrlllC Cl{ rdü Dltrllt{vlllll0f ottlV la?
2iört-trtorA-lra-ttrr{03 rtClc!o-2.:.2 OCtrit ltD oarl llt
l00tlt0is of 0nelNoLtrxtUH sortouio3 l0 Ylxfltllol'lrtt Jtl
l.hvurolv-tr,rar6-ttlRr?HfNlLlH0tlrlolrdtittlt J0l
I iroilttc tclolrxct glrlTtg ltlü llr.c rtrucfur? tto
t?Crlrtlr O? txt ltr0totv3tt 07 tttofr{oltt{tlt Jol

Etllrr tt tor
Lltttlr
rtflrt t tltrtrFh^X
tlttu9 tllDrtt
rlrlrtl rl0li

^rltr 
cPrGßgru3rrlr Srrcxtl

Cotrrlr vftrll?
ttttrS0l
?!lc? tlrllllrr

^iDtfr 
lvllLrtu?r crrßott

id. number b:

ffcclli

L lr lxr I lrlnl Yli

auEhors c: keywords d: publication code



99-46

U n iversity
of Strathclyde

Professor: Paüick D. Ritchio
Professor: Peter L. Pauson
Professor: Manlred Gordon
Professor: D. W. A. Sharp

Department of Pure and Applied Chemistry

Thomas Graham Building,
Cathedral Street, Glasgow, C.l Tel: Bell 4400

2nd December, L966.

Professor B. L. Strapiro,
Department of Chemistr:1rr
fllinois Institute of Tectrnology,
Technology Center,
Chicago, Illinois 6O6L6,
U. S.A.

Dear Barry,
Og_t_tr_o_t_rif llroroacetates, Cyc 1ic Sul_phite Snectra .

Ife leawe been using fluorine n.m.r. in looking for furttrer
examples of orttrotrifluoroacetates simil-ar to (f) (.f t ), and we

find that we can recogni'ze this type of structure and the products
of f\rrttrer acylation quite easil-y, One particular example, the
product (ff) of the action of trifluoroacetic antrydride on

16-epioestriol- (S r]:e9, 179-trihydroxyoestrane) showed three trifluoro-
methyl resonance,s of equal intensity. A sharp singlet "t Ö +75.37
is due to the phenol-ic trifluoroacetate, wtrile two others at
b*?5.64 and +75.g8 are quartets with splittings of 1.8 c/s. The

quartets themselves are unsymmetrical but togettrer they show mirror
image symmetry about the mid point. We take this coupling as
ewidence for tl-e ortho ester structure (ff; in which the trtfluono-
methyl and trifl-uoroacetyl- fluorines are separated by six bonds.
The al-ternatiwe open chain structure (fff) wouLd impLv a nine bond
coupl-ing:

Norman Brown, before tre l-eft to take up an

at Gl-asgow Uniwersity, compLeted analyses of the
ethyl-ene sut-phite (fV) and trimettr.ylöne
results (u"fow) add to an alreadv voluminous and

I. C .I . Fe llowstrip
spectra of
sulphite (v). His
con troversia I-



literature on ttre n rlt.r. of cyclic sul_ptr.ites . fn
trimettrylene sul-phite hi.s results are consistent
conformation of the S=O bond (contra Edmundserrt ) ,

ment of the l-owest field resonance
to the oxygens ("r. 3r 4s u).

Ethtrl-ene sulohite (fv)
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ttre case of
with the axial-
and ttre assi-gn-

to ttre axial- protons adjacent

2

fn CDCt-s at 4O lttc/s and

Ta
5.36

JABt

+6.4L

(v)

6o ac/s

7B

5.66

JAAt

+6.811

lOo Mc/s
7"c

7.50

Jan

2.5

JBB t

+6.84 c/s

TD

8.43

J

Jar

8.48

Trime ttnrlene sulohite

In CDCl-s at 4O
D
L6

5.IL
J-a's

LL.5

Mc/s and

7B

6.20

Jlc

L2.3

Jco

-LU .5 c/ s
BC

4.8

7
D

5.59

Jcct

o.8 cy's

Jno

2.5

Pentaeryttrritol disulohite (W)

Saturated solution in C& CN

Ca TB

5 "50 6.25

JAB

l_1.8

J
CD

L2.O

at l+O l"lc / s

CC

5.20

J

(-)(- ) (

BD

) z,h (-)
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A further cyclic sulphite that we trave looked at [" t]re
disulptrite of pentaerythritol (W) . The spectmm of this compound
yielded the preliminary results of a first order analysis shown.
fn particular there is present a homoannular-1-ong range coupling
between the equatortal protons B and D, and a heteroannular long
range coupling between the symmetrically equivalent axial- protons
C and Ct, a coupl-ing similar to the first of these is probably
present in trimethylene sulphite.

Yours sincerel-y,

3

Pm ßJ'"at^

P. Bladon

Q,. C . Jr,root

G. C. Forrest

> (.(oz
D. R. Rae.

References.
P. Bl-adon and G.

R. S. Edmrndsen t

D. G. Hel-1ier, J

1.
t

3,

C. Forrest,
Tetrahedron

Chem. Comrmrn ica ti-ons L966, 481
Letters L965, L6U9.

F. Van l{oerden and R. F. M. Irlhite,
Ctrem. and fnd.

Til-1ett, H

t956.
Kurtz and

.G.
t963,

4. G. C. Overberger, T.
30, 4363.

5. P. C. Lauterbur, J.
L963, 5307.

S. Yaroslavsky, J. Org. Ctrem a, L965

G. Pritctrard, and R. L. Vo1-lmer, J. Chem. Soc.,



H

al-v'n
4o/bvt

hl

o

H
\

99-49

o.Co.Cf3

CO. CF3

Ö .co. cF3

H

(r)

(s)

CFx. CQ. O

HB

(r)

o
il

S
(s)

HA

A
\

Hc
H

H
HD

H

Hq

o

-\

B

Hr'
5
il
o

c)

H s40

Ha'o

o
A (r)



99 -50

UNITED STATES DEPARTMENT OF AGRICULTURE
AGRICULTURAL RESEARCH SERVICE

WEETERN UTILIZATION RESEARCH ANO DEVELOPMENT DIVIgION
AÖO BUCHANAN STREET

ALBANY, CALIFORNIA 947IO

December J, 1966
AIRI/rATL

Professor Barry Shapiro
Deparbment of Chemistry
Illi.nois Institute of Teehnologp
Chicago, Illinois 6O6t6

Varian V-3121- NI'ß Integrator lr{odification: Replace USA-3 with
Equivalent Solid-Str.r,te Unit

Dear Barry:

We have e:qrerienced. increasingly frequent d.lfficrüties with tb.e
Philbrick USA-3 operatlonal a.lrplifiers as used in the Varlan
Associate V-352L NMR Integrator. Ivlost comton synptcmrs have been
base line instability a^nd. sud"d.en onset of USA-J sal,uration.

Initially the problems were corrected. by chopper and"/or tube
replacenent, especially the 6UB. Scmetimes tube pin and. socket
cleaning corrected" the trouble. Finally, as often happens w:!th
tube type circuit boärd.s, flexing of tube sockets with tube replace-
nent and heat cond.uction to the board. caused" intermittents to
d.evelop in the solder and printed. circuit connections to components.
General d.eterioration of the circuit board. continues r:ntil replace-
ment of the USA-J is the only practical aJxswer. Tbis bas been our
story with two integrators.

!&ren a second replacenent became necessalXr recently, a nev d.evelopment
eane to our attentlon - a solld-state d.irect replacement for the
USA-3 tube type aatplifier. Fairehild. Instrr.umentatlon is marketlng
a special version of tbeir type AOO-p operatlonal arrFlifler called.
the AOO-pS2I. Tbe packaging is ccmparative wlth the overall Pbilbrick
USA-3 dimensions, and the characteristies are practically identical
to those for tbe USA-3 exeept that noise and drift are very appreclabty
better.

We recently installed one of these untts and- lts operation appears to
be ccmpletely satisfactorily. Tbe USA-3 board. was removed. and a cover
plate was substitutecl. A nating connector to the Fairehlltl. was locatecl
on this cover plate so that tbe AOO-9S21 occupies the forrrer USA-3
space. Tbe aatFlifler was located. so tbat the case d.oes not toueh an;r
surrowrdlng conponents on t}l.e Y-352I chassis. Tbe r:nlt ls ground.ed.
only througb a connector pin, thus nlnfurizing any operetJ.onal stability
problems assoclated. with ground. loops. To improve necha^nlcal stability,
the amplifier case was attached. to the rntegrator eover prate wtth a
plastlc screw and. spacer.
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AII circuit connectlons removed. frcm tbe USA-3 wer"e routed with
no diffierrlty to the plr€-in connector. One moillficatton was made:
the ampllfier balance or offset afiust circuit suggested. for the
A0O-9S21 was used rather than the aqrlifier balance circuit of the
Varian V-352L. A t negohn pot pbysicalty repl-aces R4lI and. alt
connections to the originat R41I were tied off. This mod.ification
afford.s a greater range of anplifler balance and also utillzes the
ad.d.itional power supplJ regulation packageö ldth tbe 400-9521.

ThLs sa,ne amplifier eha.nge couJ"cL probably be made in the Integrator
of tbe A-60.

Since:rely yours,

l() " 1tI "-z-'4,

/3k
R. H. Elsken
Electrical Engtneer

R. E. Lund.ln, Cbenlst
Molecular Structure Investigations
Wool and. Mohalr leboratory
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LAWRENCE RADIATION LABORATORY

BERKELEY 4, CALTFORNIA

UNIVERSITY OF CALIFORNIA

December 6, 1966

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

Dear Barry:

Fourier Transform NNIR Spectroscopy of p31
Fourier Transfonnation by Analogub ltethods

Itre would like to present some preliminary reqglts of the appli-
cation of Fourier transform nmr spectroscopy to p5r and also to- indi-
cate hour the transformation may be achieveä analogically.

The work of Ernst aird Andersonl points out that a significant
saving in tine is one of the rewards of the transforrn metf,od. That
this is indeed the case in irlgqtrated in the accompanying figures.
Figure 9ne slroryq a series of Psr spectra of trirnettrytpirosötritä with
sweep tines indicated for each spectnm. It is appäränt that at least
two mimrtes are required to obtain a fully resorvbä spectrLun.

Figure 2A is tlre inrpulse response of 1.25 second cluration follow-
ing a lingle 90" pulse, md Figure 28 is the Fourier transformed spec-
tnm of this impulse re-sponse. If- one igrores the tine spent in
carrying out the transformagiolr the actual saving in nmr nrnning timeis about two orders of magnitude.

, The erpe_rinBnts were performed in the following nanner. The 24.3
Illz V-4311 rf trnit was modified to perrnit gated or pulsecl operation,
and the transnitter section pulsed at the 1.25 second period with
Tektronix 161 and 162 pulsers. irrith maxirur rf from the v-4311, a
90o pulse requires-a-pülse width of 5 x l0-4 seconds. rhe impuise
response was recorded in a Northern scientific NS-544 averager trig-
gered by the 161 pulse. o

The Fourier decorposition was acconplished by dispr.aying the
stored itrpt4se fe:qonse at a 1600 I{z rate while feeding the analogue
oulPu! of the N-544 to a Nelson-Ross spectrlrm analyzei. This latterulit-is a plug-in accessory for Tektronix oscilloscbpes which accept
the letter series plug-ins, ild was used since we weie able to
borro,rt it. The ppec!rum analyzer was scanned at a sufficiently
slovr rate that the NS-544 nrade many passes through the storecl äata
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for eaclr resolution width of tie -analyzer. Ilrc o.rtput of the lpcctnn
melyzcr fed a tbseley x-y rocorder.

Sincc this s.pectqn enal.yzer, es rull ts rpst others, corpioyqliürdc 9etcction, tl,e Pl1*g infonnetim is lost md *-,t"glosi1i*rrD& signel is always obtained irr,cspebtlve of the phese of ttrc i"f
synchrcrors detector.

To e:Eloi! tJP full &ynamic rimge of tln npnprics of arraraging
gcrp!9r; thp Frurier transformations s}quld be carried out nr.unäriäally
in -a dieitatr cotrputerr fg" *lti.h the prograrrning philosoptry of Ernst
and Änderson" nay be follo*ed. Ttre digital-to-sralog convlrters in
ltre ayeygiTg cor{,uters-du"qF -oryly thö three nost significant digits ,

(or tieif binary equivalents) rdridr coutrd lfunit the usablc data range.

It is exceedingly useful, horever, to be able to have a spectnml
irnpdiately available while awaiti.ng the insvitabl.e turn-arounä tfure
of t}rg large corputer. F" tay aLso decide on the bases of tJre malog
transfonn-tiat the data do not ltarrant tlrc e)cpenso of a conputer nnr
(thc r.rrmg salrple was in the pröbe). There mäy even be sonä nmr in-
stallations without- easy aecess to conputer centers which nay be en-
couraged to trndertake transform spectrbscopy when it nay be Larried
out witlrout corputers.

Ilre matched filter routine incorporated into Ernstfs computer
prograrn can be sinfrlated satisfactorily by analogue tec][riques by '

eryloying operational nultipliers and Logarithnretic anplifiers.
Ttre half-width of the Lonentzian ljne or the e-folding time of the
elgonentiaL decay can be set, to correspond with the iirpufse response
whidr is actually recorded.

.l$e arE intrigrred by the potential use of the trmsforrn tech-
nique for detennining reaction kj,netics. Tlre inpul.se responses taken
at short tinp intenraLs can be digitized and irncdiately. dunped onto
either rnagnetic or paper tape, and then transforrned at lcisure.

SincereLy yours, .

VzZ,
ßorr "

M, P. Kl.ein
D. A. Phelps

-i . il. R. -::,.f.,'L -,-1-; .i1 .:,, -.:l-.2i.Jo:1, . :-{. )ci. f -l:-1. 37, C;3 ?r,Se).
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12.5 sec

25 sec

50 sec

.'128 sec

ru I {38S0
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TE'(AS CrIN,IEITIAN TTNI\rEN,SITY
Fort Worth, Texas 76129

Department of Chemßtry December 8, 1966

Dro Bo Lo Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago, Illinois '60616

Dear Dr. Shapiro:

Recently, w€ determined the NIIIR parameters of a series of cyclo-
pentadienyliääso The variety of solvents was necessitated by solubility
öonsideraiionso The triphenylphosphonium compound was done at our request
by Dr. C. A. Reilly (I.I.T.NoMoRo, €, 42) tO whOm We eXpreSS our appre-
ciation o

21

x

JJL2 JzgX(solvent)
-"u -- b"Y
3.64 ro"2o

Jtg

r'50

2'26

L4

Trip
(
henyl
DCCl3

Pyridiniun
(DilSO)

phosphonium
)

3.8 2.84 o 1'8g 2'L6

4.L2 23.Lg 4.Lg 2"34

5.44 10.69 3"84 2.96Trinethyl,amnonium
(Acetonitrile)

Di.azo (CC14)

2.L

L.7

8

4

9.67 47.06 4.93 2.7O 1.8? 2.2o

a. Center of ring Proton sPectrum.
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Our interest in these conpounds stenmed from a desire to assesstheir aromatic character via the NllR route. Begardless of what side
one wishes td join the culElänt controversy over the "ring .o*".oiieffect (see Musher, I.I.T.N.l{-oR., .gg.: 18 änd J. Chem. ph!s., 4p, 40g1(1965), practieal riratters such aÄ S'ivent ef fects and tne unknownmagnetic anisotropy of the substituents rule against any meaningfuJ-conclusions from the chemical shifts of these öompounds"

The observation of a linear J-bond order relation by Jonathan,
Crordon, and Dailey, (J. Chem. phys., !.9., ZA4S (1962)) toi six-membärearings led us to explore a similar relation in the five membered senies '-
shown in the accompanying plot. Bond orders w'ere taken from the litera-ture or calculated by a slightly nodified ürt r-technieü€. The least
squares fit gave

J :7"L2 X (bond order) - l.l8
Using data available since the original work provided us with a new setof parameters for the six-membered compounds nametry

J - 8"65 X (bond order) + I.66
From the latter relation, one predicts ;ortho 1oo benzene to be7.4 Hz in good agreement with the value recently given by Eernstein

of 7.7 (I.I.T.N.M.R. , 92, L2). Would you believe-we madä our prediction
before he communicated his number?

The J-bond order relation seems to work for both five and six-
membered series though a separate plot is required for each. If one
accepts that bond orders and bond lengths are related, then there isa theoretical basis for these observations via the Karplus treatment
relating bond length to J (J.A"C.S", g5, 2gm-(1963)). Furthermore,
bond lengths and aronatic character are related (see Musher above),

Finally, the bond orders for our ylids (both calculated and
inferred from the plot) eorrespond with the known ehemistry of
these compounds.

Yours sincerely,

k),F,5;Ä
lfo B. Smith
Chairman
Department of Chenistry

wBs,/dc
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Tclcphonc No"2/tl6l (Ext. )

[r)

Department of Organic Chernistry,
99-s9

SCHOOL OF CHEMISTRY,

THE UNIVERSITY,

' aRrsroL 2.

lr

Dr. B.L. Shapiro,
Department of Chemistry,
IlLinois fnstitute of Technotogy,
Chicago,
IL1inois,
U. S.A.

5th Decembet, L966

Dear Dr. Shapiro,

I'louLd you please consider the following request for information
. as a contribution from the department.

we have a natural product for which we favour structure (r).rn the spectrum two overlapping AB quartets at 7.25-l.7Lr (eacn-wittr
{, ls c/s) are assigned to the-methylene protons adjacenE to carbonyL(in a 6-ring). One A of rhese AB-syste*" i" coupläa (.f,: c/s) rothe A proton of a third AB sysrem at 6.11, 6.42T (J, 7.5 cls).' I.le
are not confident in ascribing this 3 "/" coupling to a long-range
interaction between one of the protons of the terminal 

"po*id" in (r)
and one of the methylene protons. tle ask if anyone has observed
such a large long-range coupling in terminal epoxides. Alternative
structures (2) and (3) (less attractive for other reasons) do not
help to explain the magnitude of thls coupling.

ctlt c rls eHl ct{s cH3 tHJr OH H

ll

o

R

H

t{

H

o

&

cHroH

Yours sincerely,

ß

rlLI

0
HH H

t2) ( 3l

'l
, l{* lt [llF .

R. T. ?*ü*
J. MacMiLlan
R.J. Pryce
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varf an /61 t hansen way/ palo alto/ california sßG / u. s. a . / 41 S / 926-4OCD

December 13, 1966

Professor B.L. Shapiro
Department of Chemistry
Illinois Institute of Technol-ogy
Chicago, Illinois 606L6

TITLE: POSITIONS AVAILABLE

Dear Barry:

We have openings in our Palo Alto and Pittsburgh NMR Applications

laboratories for chemists with experience in operation of NMR spectrometers

and interpretation of NMR spectra. Duties in these positions involve a

mixture of technical saLes support and applications research related to

our present and near future instruments.

Interested persons shoul-d contact me for further information.

Yours sincereLy,

ßy
LeRoy F. Johnson, Manager
Spectroscopy Appl-ications Laboratories
Analytical Instrument Division

LFJ: j c
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HARVARD MEDICAL SCHOOL

THE DEPARTMENT OF PHARMACOLOGY
2t IHATTUCX ST., EOSTON, ilA33. O2tt!

December 12, 1966

Dear Barry,

our group will submit its next nev/sletter under adifferent letterhead. we are movins next month to Rahway,New Jers€y, to_head and partly staii ttr. .r.rry createdDepartment of Biophysics and iharmacorogy at t4erck & co.During this transition period we are "o*pretins severalresearch projects includins one entitled:
HELIX-COIL TRANSITIONS TN POLYAMINO ACIDS

vte are among a number of people who are discoverincrthat high molecular weicrht homopolymers of amino acids qive
PMR spectra of interest in both thä random coil and helicalforms. The interconversion between these two structurar
extremes is so rapid that single peaks representinq theaverage of signals from protons in the twä environmentsare observed. we have studied the chemi-cal shifts and line-widths of spectra of a number of polyamino acids throughoutthe random-coi1 to helix transit.iän range. poly-L-qlutamic
acid becomes helical at pD 4.8 when its carboxv'iic acid sidechains are titrated with Dcl. Ar1 other polyamino acid.sstudied are soluble in trifruoroacetic .cia-ärrroroformmixtures and become helical as the percent chloroform isincreased.

The polyamino acids give remarkably sharp spectra inthe random form; in many cases the sptittinq" fine-structure
was observed. As the polymers becomel helical all peaks
broaden out. The resonance peaks of protons on the backboneo-carbon and nitrogen atoms broaden at a faster rate thanpeaks corresponcing to side-chain sroups. The backbone N-H
resonance is always the first to disrpp".r.
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Chemical shift results are summarized in the table
below. In all the polymers studied, the protons on the
backbone c-carbon atoms showed a significant upfield shift
on helix formation. we attribute this upfield shift to the
anisotropy of the n-electrons in the adjacent peptide bond.
Two factors influence the chemical shift of a proton bound
to a peptide nitrogen upon helix formation:

(1) In the helical form the proton takes part in a
hydrogen bond which tends to shift the resonance
to lower fields.

(2) In the helical form the proton is influenced more
strongly by the peptide anisotropy which tends to
shift the resonance to hiqher fields.

All the polyamino acids we studied showed a pronounced
downfiel-d shift of the amino proton resonance except
poly-ß-benzyl-L-aspartate. Side chain interactions in
this polymer are thought to force the chain into a left-
handed helix, rather than the right-handed c-helix which is
usual for poly-L-amino acid polymers. Hydrogen bonding
may be less important in the left-handed helix.

At present, we are looking into the effects which
temperature, polymer concentration, and degrree of polymer-
ization have on the phenomenon of helix formation.

Yours sincerely,

1\k6.de,zky )** ^*#
fu.N +nei/n'4<-

Donella H. Meadows



POLYAMINO ACID DEGREE OF
POLYMERI ZATION

CHANGE IN CHEMICAL SHIFT (at 60 MC. )

ACCOMPANYING TRANSITION TO HELIX

proton on
backbone a-carbon

proton on
backbone nit n

poly-L-alanine 280

po 1y- ß -benzyl-L- aspartate 760

poly- y -benzyl-L- glutamate 340

poly-L-glutamic acid 680

poly-L-methionine 280

25 cps upfield
transition not sharp

t3 cps upfield
complete transition

not observed

35 cps upfield

5 cps upfield
complete transition

not observed

25 cps upfield

sliqhtly downfield
in two staqes

5 cps upfield
then very slightly

downfield

downfield as far as
could be followed

not observed in D

solutions used
o

2

downfield as far as
could be followed

\o
\o
I
o\(,
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Subject : Medium effects and
dissolved gases.

c H2 2'

H -CH

I.-
z.-
3. -
4.-
5.-

6.-

Paris, le lZ D6cembre 1966

Professor B. L. SHAPIRO I

Departrnent of Chernistry
Illinois Lnstitute of Technology
CHIGAGO - Illinois 60.616
U.S"A

Dear Professor Shapiro,

Thanks for your rerninder and in responsre to it I wish to report
here sorre results obtained by Dr. Dayan and Dr. W{denlocher in the same
field as previous papers (1.2. 3.4.) concerning gases butrhere, dissob4e{ in
organic solvants. They extend so the e*peritrÄts of n,-fcmogtt"Ii,äa-
Coworker" (5) on CH4 to sirnple non polar rnolecules as H2r CH4, CrHn and

The experirnental values given in the following figure show that :

- the effect of orga-nic solvant may be classijied by rneans of
curve where these rnolecules rnay be considered'free.

- The experirnental points out of the dotted line (ideal line at
45") are due probab)ly to electric properties (quadrupole mornent, particu-
larly ira CZ}i,Z) and to the site effect proposed by Rurnrnens and Bernstein (6).

Sincerely yours,

z 4

Phys ique Expdrirnentale
Mol6culaire

I'acultd des Sciences
9, Quai St Bernard - Paris.

R. f'REYMANN. Private Cornrn. Me1lo. NMR 58-1963
.R. FREYMANN . Private Comm. Mello. NMR 6Z-1963
E. DAYAN Thbse Paris 1965
G. WtrDENLOCHER Thbse Paris 1965
A. D. BUCKINGHAM, T. SCHAEF FER, W. G. SCHNEIDER. J. Chera.

Phys. 32, L!60, p. IZ?7
F.M,A. RUMMENS et M.J. BERNSTEIN. J, Chem. Phys. 43-1965

p. z9'l L.

7r
FREYMANNR.
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THE UNIVERSITY OF UTAH
SALT LAKE CITY 84112

D }:PARI'AJ }:NT OF CHEMISTRY

I JIIEIIISTRT BCILDING December 13, 1966

Professor Bernqrd L. Shopiro
Deportment of Chemistry
lllinois lnstitute of Technology
Chicogo, lllinois 60616

Title: The relofive sign of the Cl3-C 3 coupling constont

Deor Borry,

I would like to present some typicol corbon-I3 spectrc obtoined in our Vorion AFS-60
spectrometer ond moke some comments on the relotive sign of the Cl 3-Ca coupling constont.
The somple is ocetic ocid enriched to opproximotely 20 otom percent in the corboxyl position.
Thus, with normolly occurring corbon-I3 nuclei there will be four distinctly different molecules
in the somple with the following obundonces: 61 26rgi 

'OrH, - 79 %; C znoCl 
'OrH, - 20 "k

ql3616l ,OrH, - 0.8 Y"; ond 6t3516l,OrH, -0.2%. The fint molecule contoins only Ct2
otoms ond, therefore, does not hove o corbon-l 3 speciro. The third ond fourth molecules ex-
hibit corbon-l3 methyl signols with o first-order splitting pottern ond these ore shown in Figure
l. The less obundont species hos two corbon-I3 otoms, ond the coupling between these two
nuclei splits the methyl resononce into o doublet of proton induced quortefs. With 196 sweeps

on the TAD (time overoging device - Vorion C-1024) one con iust borely recognize the corboxyl
corbon-I3 sotellites on the methyl corbon-13 signol for the two center lines of the quortef ex-
pected for the Cl3qcl 2OrH molecules. The corboxyl region exhibited in Figure 2 shows oll
lines expected for tlie second ond fourth molecules listed obove. Here the spectrum of the
Cl 2H3Cl3OrH molecule is observed on o single sweep becouse of the relotively high isotopic
obundonce äf this species. lt wos necessory, however, to occumulote 400 sweeps on the TAD
to observe the methyl corbon-I3 sotellites for the corboxyl signol.

Figure 3 contoins three specfrol troces of the corboxyl spectrol region while utilizing our
heteronucleor protonJecoupler. The lower spectrum shows the collopse of the strong center
multiplet with the decoupler odiusted to the most fovoroble proton-decoupling frequency, fo.
With the proton decoupler set ot fo - 66 cps, the lower frequency Cl3 sotellite enhonces more

thon the higher frequency multiplet. (Note: Frequency increoses fo the left in qll of the fig-
ures so os to be consistent with former field-sweep spectro.) With the proton-decoupler set ot
fo * 66, it is the high frequency multiplef thot completely collopses. Thege doto indicote thot
the J-13 rl3 is of the some relotive sign os the Jr-t 3_u coupling, ond one might, therefore,
suspecl t6o\ the coupling mechonism is similor in Eoth'öoses.

The observonce of corbon-l3 spectro of molecules in only 0.2% obundonce gives o foir
indicotion of the present stote of the ort. With o concentrotion limit ot this level, corbon-I3
spectroscopy con now be expected to compete more fovorobly with PMR studies.

Sincerely yours,

(

Dovid M. Gront
Choirmon
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College of Arts and Sciences

STATE UNIVERSITY OF NEW YORK AT BUFFALO
Formerly The University of Buffalo, Founded 1846

Department of Chemistry

Acheson Hall

Chemistry Road

puffalo, New York 142t4

Telephone 831 - 3014

Area Code 716December L4, L966

Professor B. L. ShaPiro
Department of ChemistrY
Illinois Institute of Technology
Chicago, Illinois 60616

Subject: Noise Discrimination by Signa1 Inversion

Dear Professor ShaPiro:

To distinguish a weak spectrum from noise, it is

advantageous to display the inverse of the spectrum. An

example is the NMR spectrum of ethylbenzene. lts spectrum,

taken with a Varian A60 NMR spectrometer, is shown in the

figure, together with the inverted spectrum, L/v. Inversion

has the advantage that the weak signals are amplified much

more than the strong signals. If the signal is very weak,

l/v becomes quite large, and the recorder runs off scale, as

seen in the figure. Thus, very weak signals are discriminated

against. In order to avoid cutting off true signals by this,

the discrimination is adjusted by use of a potentiometer such

that some noise comes through, perhaps one noise pulse every

feru 
"econds,
From the Bloch equations, it follows that the inverted

sj-gnal has a parabolic shaPe,

L/v = (L/v)*-* * r, (oo-o) 2/"trt*o

This shape helps to distinguish visually a signal peak from a

noise sPike.



99-7L

The inversion hras accomplished using a Heath servo-

recorder Etfiü-20A, as shorarn in the diagraf. The servo motor

is at balance when the points Az and B, have the same potential.
-/rThus, p/v = E, where p is the position of the peilr.and "/ is

the attenuation factor of the input potentiometer. p ana -f
vary from zero to one. The recorder will run off scale when

the sigmal v is smaller than E/f. The syst,em was satisfactory
except for the rather unreliable paper drive of ttre recorder.

Please credit this letter to P. T. Lansbury of our

department.

Sincerely yours,

/, L U^ f*r
A. L. Van Geet
Asst. Professor of Chemistry

{

L. Wechsler
Electronics Brgineer

ALVGldr
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MELLON INSTITI]TE

BIsLIOGRAPHY

"Reaction of Sugar Esters vith Hydrogen Fluori.de. Vf.
Tetra- O-benzoy]-- 2- O-nethyl-D- glucopytarcse "

C. Ped.ersen
Acta Chen. Scand. 20, 96 0966)

"fhe Ana].ysis of Dinitrotoluene Isoner Mixtues by Nuc]-ear
l,Iagnetic Resomce"

A. Ivlathias md D. Taylor
Aml. chim. Acta 35, T6 (1966)

"Atterpted Slathesis of ati-]., 6: 8, IJ- Bisnethrc s I43
amu.lene"

E. Voge1, M. Biskup, cmd..-chen. A. Vogel, cmd-cbem. U.
Eaber].md, and Dipl.-Cben. J. Einer

Angew. Chen. Intern. Ed,. Ere!. L 63 G966)

"tbe chenl-stry of tbe order Araucariales.
BLed Resire of Aeathis australis"

3. R. Thonas
Aclra cheü. Scand. ?g LO7\ 0966)

" rv-Af lylmethylni cketrl
f. rcgdanovic, Dipl.-Chen. It. 8ömenam and G' WiLke

a*eu"l cn"r. iot"tn. Ed. EngI. L ,82 (1966)

"CbloriGtion of cyclooctatetraene"
R. Huisgen, G. Bocbe, Dipl.-chen. W. Hecbt, and H. Euber
Angev. Cben. rntern. Ed. Enel. 5, 5e5 0966)

"Tricyclo c)+. 3. 1. 91, 6, deca-2, 4, f -triene, a Acldic
Alicyclic Eyfuoeubon"

W. crime, M. Kaufhold, U. Dettneie", and 4. Vegsl
Angew. Cbän. rntern. Ed. Engl. 2, 6\ (L966)

"syntbesis of a Dipltidotbiadiazepine DerivatLve"
I,. A. Swers
;Ä.-;;*. rntern. Ed. Eng1. 2, e5 G966)

"Free-Radical rnr tiated Addition of Bronotrichloroüethane
to.A]-lyI IsocYanate"

1{. J. Farrissey, ,fr., r'. P- Recchia, u99 4'-rA' R' Sayigh

Angev. Chm. Intern. 5d. Ene1. 2, &7 \L966)

"classification and Ana.lysis of NMR Spectra"
B. Discbler
Ä*"". cn"r. rntern. Ed. Enel. 5 68 0966)

"Buta{ienedinettrylalmirnte Complexes"

hr:;ru*. rntern. Ed' Ete,' 2: 68 Os66)

"snthesis of 5-Deoxy-D-eluco-dialdobeptose anci'Ring

"äiä"'.*""..- ei"j, roi 
"t-oinvo"oxv-2' 

4' 5-trloxaadaeantane

W. M. zu Reckendorf -- .
Ansev. ctrem. Intern' 'l'd' Enel' tJ 565 Q966)

"ftmer PlrospboLiu and Amonim Dithiophospbonates"
E. Fluck ed H. Binder
äÄ".-iu"*. rntern. Ed. xngr. J, 666 (t966)

" ole -stage synthe s is of Hexmethyl-Dewar- Beazene f ron

2-ButYne"

k-:;5;:-. rntern. Ed. Ener' 2, 66e Qs66)

"swthesis of Tetrmethyl- cyclopentadiene -L'2' 3'\-
ietracaborYlate"

Xr*!ä"öo"'. rntern. Ed. Engr' l, 610 (L966)

pst )+. The

''Gas Cbronatography of Trinetbytsilylated Bases md'
NucJ.eoslces

Y. Sasaki and T. Eashi.zme
AEl..8iochem. &r(!966)

"Analysis by Nucletr lilagnetic Resomnce Spectrmetry
Ta&ing Advatage of the Uncertainty kinciple"

R. J. Day ed C. N. Reilley
ArEl. cheu. & t323 0966)

"Solution Equilibri.a ed Structues of lvlolybdenm(vI)
Che1ates. N-Metbylininodiacetic Acid"

R. J. Ku]-a
Ana1. chen. 39r 1382 (1956)

"sinplification of Thiol Nuclear Magnetic Resonance

Späctra by in Situ Derivatization"
P. E. artler ad !'I. H. I'if,eller
ArE]-. chen. 3{f 140? (1956)

"Detemi-mtion of Molecufd Structue of Ilydrocsbon Olefiil
by Higb Resolution Nucled Magnetic Resomce"

!'. C.Stehting ad K. W. Bartz
AIEI. chen. 19, r\67 0966)

"Deteminstion of ConPonents in Pheno1 Mixbues by Nucleü
Magnetic Resomce"

M. W. Dietrich, J. S. Nash, ad R. E. KeIIer
A!al. chen. 38, r)+79 0966)

"Solution Squilibria and Structwes of i\4otybdenuxr(Vf)
_ chelates. (Rrhylenediritrilo)tetraacJi:-ild,,''
R. J. Kula
Anal. chen. lq, 1l8t (1966)

"Bripenylcyclotriphosphinedipotassiü K2rP( C6H5 ) 31 "
K. Issteib and Doz. Dr. E. Fluck
Ansew. chen. Intern. Ed. Eagl. 2, 587 0966)

"Analysis of bis-Di'rky} blysulfides by koton Nuclear
I'lagnetic Resomneen

D. J. l,lartin and R. H. peace
Amj.. chen. 3{L 1601 (1966)

'iA Nev Synttresis of the &rllvalene Systen"
E. Vogelr w. Grime, W. Meche1 md H. J. Riebel
Angev. Cben. rntern. Ed. snel. 2, 59o (1966)

"Feptide and Azapeptide Synthese with o-N-rI-(1,2r)+-
Triazoly) cubonyll eino Esters"
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