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April 20r. 1965

Associate Professor Bernarrl L. Shapiro
Department of ChemistrY
Illinois Institute of TechnologY
Technology Center
Chicago, Illinois 60616

Re chemical shifts of certain l.lethyl and l''lethylene Groups
lioncleci to Silicon

Dear Professor ShaPiro :

Itle woulcl like to describe briefly some observations which might

be of interest to some other rearlers of IIT NI'IR Newsletter'

. |{e measurecl the series of chloromethylensilanes (preparecl by
pr. Ctrvaiouiff and l'{r. Svoboclai of the structure (Clt3)J-nClnSiCIi2Cl

and found tlre results r.trhich are sumnarizerl in the table below.

A cornpound which is believcd to have the structure:
was preparäcl in this laboratory anii an interesting solvent ,.., i:
effeit has been founci, w'hich ii now being stuclied. The Ll-.rr1

NlrlR spectrun of the conpounii consists, as expected, of a Mo

closely spaced doublet celtt.ercci atT = 9.6 pprn. with spac-
ing 0.8 cps,, when the spectrun is taken in cyclohexane
or benzene, but in cartron tetrachloride signals of both groups collapse
in'o one sharp signal. I'aking spectra in a series of mixed solvents
(cyclohexane-CCl4) gradual collapsing of the doublet could be observed.

Sincerely yours,

HARVARD UNIVERSITY
DEPARTMENT OF CHEMISTRY

P. Geymayer
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UNrvensrry oF SourH FloRlpn
TAMPA, FLoRIDA 33620

coDE 813:988-41i1
Aprit ZI, 1965

Dr. B. L. Shapiro
Departrnent of Chernistry
Illinois Institute of Technology
Chicago, Illinois
Dear Barry:

DEPENDENCE OT 2; ON THE ORIENTATION OF

r h e " i n d i r e c t' . "' 1,,",1r"äl :"T'l?:lj : ffi i :T ::'": H t e d w i t h e 1 e c t r onpairs in the vicinity of coupled protons have been investigated by perturbationtheory (1) in the VB formJlism-of spin-spin couplirrg (2,3). It can be shown inthis approximation that the "indireät" "o'rrtribution i"'gir."r, nfzrte-[ K(ci, yt)-K(cl, yz)] [ x(cz,y1)-K(c 
2, \ 2)J , (t)

where Y, -Y" is. an electron pair J:avin-g non-negligible exchange interactions,K(4, B),'with the two bondsjCr-Hrand"Cr:"rf i"ni=ch containtlie coupled nuclei.
If y, and y2 denote the 2p electrons of a double bond, rc(Ct,y2) and X(Cr,rt2l
are negligible, and the resulting angular dependence corresponds to that dis-cussed by Barfield and Grant (41. Ii two elJctrons of opposiie spin are con-strained without correlation to the sarne atomic orbital, then ,;:-'r;';ääil
vanishes. vertical correlation can be introduced, however, bv constraininsthe different spins to opposite lobes o-f the spherical harrnonicJ(SJffi;^;;;;ä-
ence of the resulting interactions of the vicinal_ type on dihedral angle, Q, can
be written, K(c;,p.) = A"o"2q + t"o"+TE speciarizing these to tetra-1 J'
hedral orbitals, and substituting into Eq. (1), leads to

ZIJ = -K cos Q cos (g + Izo" l, (z)
where K is a positive constant, which is independent of 0. It is interestingto note that Eq.,(2) provides the sarne sign arid angular dependence as thatgbl"-tlt9 by Pople and Bothner-By (?)frJm considerations of ionic effectsin MO theory.
Entered in Table r are reported. geminal coupling constants, 2Jtuoug), for
representative acyclic and cyclic compounds having one or two adjacent

;;".'.'il'zfl'Zri]"T]zfr1"'ii'";:11'""?".1;J".,?l:f;l'itr;"'"1r, o?:"1""i.n,1;-,"
the experimental methane value of. -I2.4 cps and p-substituent effects havebeen neglected.
If the equilibriurn conformation of methanol is assurned to be that in whichone
of the rnethyl protons is trans to the o-H bond, then the averag" r."to"(I.)r.for the three rnethylene ffi is approxirnated by,

<tt* = ole; 12r.t1s0", 150')l = (i/4)K.

Frorn the value(tt), = *1. 6 cps for methanol, Kr7 cps and the upper limit on
the effect (for a single, adjacent oxygen) is about 5 cps in planar cyclic corn-
::-Tt"äf$s. _Eeuilibria between p-uckered ring conformations should givesmall.,f'J. For the case of two a,djacent o*ygÄrrs in a planar fragment-, in_direct contributions might be as large at *1b1p". The data in Table I are
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qualitatively in agreernent with these observations'

Ref erences

(1. ) M. Barfield, J. Chem. Phys. , * 3.825 (19641. (Z.l M. Karplus.and
D. H. Anderson,'ibid. , 30, 6 $Esgl.Jf . ) S. Alexander, iqid. , 34, 106

tfbOf f. (4. ) trrt.-' iJaäa rj. Vt.' Grant, J. Arn. Chem.G-c:,E, 1:9?-^
ifiO3'1. il.') M. J. S. Dewar and C. E. 'W.ulfman, J. Chern. Ply:.,-22, I5B

iiÖigi. io.i F.-o. L6wdin, Rev. Mod. llv". ?!'80 (1962)". (7') J' A'
itople and A. A. Bothner-By, J. Chem. Phys.&, 1339 (1965).

" AII gerninal coupling constants are assumed to be negative. It should be

noted, however, ttatihe small magnitude for it9l" 10 doesrnot preclude the

po""ifnity of a sign inversion. b lttdi"".t contributions, zLJ, are defined
i, "n. Gf" c H. i. Bernstein and N. Sheppa-rd, J' Chem' Phys' ' 37 ' 30Iz

(L9621; F.A.L. Anet. J. Am. ch;;: 1,":ri .Ba, zzoz (t96zl' dK' 5; R'
ir""tiu", Spectrochirnica Acta, p, ZO85 (tV04 e N.- V" Riggs and J. D.

Stevens, Tetrahedron Lette"", -No. 24, l6L5 (f9631.t-.f .{' l'-Lowry and

N. V. Rigg", Tetrahedron Letters, No. 39, ZgIl (19641. g R. J. Abraharn,
L. D. HaIl, L. Hough, and K' A' ivlclaughlan' J' Chern' Soc" (London)'

Tisltg;il.'h Ü. S"il"id.gg.r, K. SchaffnLr, and o. Jeger, Helv. Chim'
Acta, 45, 40O ligOZl. i C"." Barbier, J. Delmau, and J. Ranft, Tetrahedron
L;;;r* fV". +i, ZäZg $gOq. i J. Delrnau and C. Barbier, J. Chem. Phys",
+i. ifOO (19641..'k 11. 

'U'. 'leäieux 
and K. Nagaraian, 9"1. J. 

-Chetn"4?:#iiigAä.-ii. A. Crabb and R. C. Cooksän, tetrahedron Letters, No' 12'

629 (t9641.

Sincerely yours,

v4/"
Michael Barfield
Assistant Professor
Departrnent of ChemistrY

MB:af
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TABLE I
Representative Geminal coupling constants, 

2.i{Hotfo), 
for cyclic and Acyclic

compounds containing the Groups, -c-cHAHr-o- and -o-cHAHB-o-.

Compound J (HAHB)a 2IJb2

I

2

cH3oH

Serine
(a) alkaline
(b) acidic

Cvclic Five-Rins (-C-CHAHB-O-)

3, Furanose,

HA

-10.8c c.p.s. +1.6 c.p.s.

-11.33d
-L2.7Ld

-10.6e +1.8

.1
arJ

+L
-0

6. T\vo manöol derivat,ives

Cvctic Six-Rine (-c-cHArh-o-)

7. 1,3-dioxane

8 . 1 r 6-anhydro-d-D-galactofuranos e
triacet,ate

9. $-D-xylop)rranose tetracetate

Cyclic Five-Rine (-o-cHAHB-o-)

l-0. ELeven Compounds

Cyclic Six-Rine

o

3, 6-anhydro-der ivat ives
of 1, 2-O-isopropylidene-
o(-D-xylohexo fur ano s e

H

(-o-cHAHB-o-)

-Lzk +0.4

oto21 *10 to *12

t_

4. :substituted f-lactones -8.7 to 9.1f

-8.1 to -8.7C

*3.3 to *3.7

+3.7 to +4.3

+5.4

+L.4

+1.0

5

o

-h

a-11.0

- 11 .4J

L1. Fourteen Conpounds -5,8 to -6.6 *5.8 ro *6.6
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l/ARIAN AG ' swrrzERLA*D

HEAD OFFICE GUBET.STRASSE 17 zuG TELEPHONE 042t44565 TELEX ö8444

rHE RESEARoH LABoRAToRY zÜntcn s

KLAUSSTRASSE 43 TELEPHONE 061 I 47 24 20

Ztlrich, April ?O, 1965

Prof. Bernard L. ShaPiro
Il-linois Insti-tute of Technology
Department of ChemistrY

Chicago 6O6L6

u o s.A.

Re. The Varian VF-16 Speetrometer as a Pure QuadruPole SPecbro-
er- and the Varian üIor D in Zürich - 1q65me

Dear Dr. Shapiro,

Your lebter to At,tilio Melera arrived just as we were planning
to tell you and the Newsletber readers about using bhe Varian
VF-16 wiäe-line spectrometer as a pure quadrupole spectro-
neter" For a short time we thought we had discovered someH

thing new, only to find that it, has been previously reported
in the lj-terature. However, w€ believe that it is not general-
ly known that a magnetic resonance spectromeber whose probe
i! Uuitt on the crossed-coil principle can be used as a pure
quadrupole spöctrometer. It is true, in zero fj-eld-, one cannot
use the erossed coil geometry because there would be no j-n-
duetion into a receiver coil whose axis is oriented in space

!O degrees from that from the transmitter coil. Ho\rrever, the
usual sma]I modulation used in w'ide-line work is sufficient
to remove the energy level degeneracy responsible for this
lack of induction.

The first menbion of the use of the crossed coil geometry in
ze3o polarizing field was made by Haering and Volkoff in L956
(Can"iolr*r,.Phyf . fu., 577) using a home-made spectrometert they
were studying the pure quadrupäle transiLions of NazJ attä BI1,
near 1"5 änd 1.1 mc respectively, in the minera]. Kernite' Re-
cently Hartmann, Fleissner and. Silescu (Naburw"iss" fg, 29L
(I963j ) have studied the pure quadrupole interactions of
ehlorine and cobalt in a cobaft complex where a number of re-
sonances between 2 and 16 mc were observed with bheir VF-16'
sileseu has written me that they did their pure quadrupole
work by turning the fine frequency eontrol by hand, which
means tf,at g1t6-yf-16 can be used as a pure quadrupole spectro-
meter as it stands" It was our interest in the pure quadrupole
transitions .|*l"rif-i" i"r3, (which we found neg.r 2:4, ?"6
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-11 t rr

and 3.? me ) which 1ed us to this i.dea.

we are here (of course) using ühe varian vF-16 spectrometer,Bo all ühat one needs to d'o it o"a."-to seanch fon resonanceaautomaticalry i-s to mount a snall cl0ck motor, by means ofa frexlble coupu-ng, to the fine r""g""""y eontrol dri.ve ofthe v-leloA RF-gnig. A motor speed of orr. revorution per hour,for exanpre, gives a search ""iu or auout I kc pcr minute inthc 2 - L mc range, one rrust aleo remember to pulr the probconüircry out of t,he gap of the *"s.t -lGcause 
the rcsiduarfield may broaden the resonance excessivcry. Attachod arethe observed absorprion and dispersi;;-;;;;r--;;;ii in poly_crystarrine heranTethylene tetranine at room terrperature at3.3 mc.

Persons working- in pure quadrupole resonance know thatquadrupole coupling constanta may becone verJr high ind,eed,in some caaes__reachi-ng several röoo i", 
"o thaü the ? - 16 mcrange of the vF-f6 spectrometer 

".p"""äots a certain r-imita_tion' Hoveverl at 
'ooki-ng 

aü expressions for the encrgJrlcvels (and, for simplicrty, taking the assymmetrJr parametercqual üo o) "t uppgr frequency of t6 *" mean{, that on€ eanmeaaure a quadrupore coupli-ng eonsüant 
"eigii "pJ"-äa& mcfor spin ?/2. For spin 5"/Z tiis would be IO? mc, and forepin 3/A, JZ mc.

So we have thought that, although the Varian rrlde_line specüro_neüer canrnot be haired. as an. universal pure quad.rupore apectro-meter, those laboratorj-es nhlch rr"pp"i io have one, or anycpectromen using crossed-.g}l s"ori["yr B&y be glad to knowühc instrunent may afber alr bä ,^".J li " pure quadruporeepcctrometer in t,he rang6 of its f""qr.."elos.
hle would like to nenüion that our workchop Hir-r be hard hercon Septonbcr Z? - ?9.

9-,j Ä-Ä, Lü,o-

L.O. Andersson
Fel1ow
VARIA}I AG

Yours sincencly,

)iJ""
" 
1 fi!{. proctor
- Dinector of Reacareh

VARIAN AG

l{GPrl1k
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oltaitxlflt oF cHtrtatrY

BRYN MAWR COLLEGE
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26 Apnil 1965

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

Dean Pnof. Shapiro:

With apologies for tardiness, we submit the following
nepont on wonk at Br"yn Mawr, for the IITNI,IR Newsleten.

Chemical Exchange and NI"{R

Duning the academic year now almost finished, we
have been studying the theonetical treatments of chemica]
exchange and NMR or NMDR. We ürere griginally motivated by the
exciting wonk of Fors6n € tlof f man lt2 t 3 -last^yg"or äs well
as by necent applicationsqt5 of Alexandenf"6rT density
matnix tneatment of chemical exchange.

The point of view taken is slightly different from
that of Alexanden, and much in line with that of the
Baldeschwielen group. Sr9r l0 The Han-iltonian for a system of
exchanging spins is considered in four parts: (a) Zeeman
and spin-spin coupling terms which are time-independent,
(b) Coupling of spins to lattice, tirne-dependent thnough
nandom rolecular motion, (c) Coupling of spins to one (on
twor for NMDR) n.f. fieldsl time-dependent in an oscillatony
sensel and (d) spin-spin coupling of exchanging nuclei,
tttodulated by an exchange frequency. The latter term derives
fnom considering the coupling in tj.me as a step function
and using a Fourier synthesis of the step function to intro-
duce the exchange frequency.

A bnief examination of the response of the density
matrix to such a Haniltonian repnoduces the usual nesults
in glow and fast exchange limits. The novel featune which
appearg is a ttnonlinearft response at frequency ürt : oexch,
whichr if expenimentallv detectable, would provide a veny
nice way of measuring exchange nates.
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B. L.
Page 2

Shapino

In additionl the theony bends oven backwand to
alrow fon a detailed view of the exchange mechanism, and
may pnovide a method of pnobing reaction mechanisms 

-in
more detail.

ptr^ (, &rlW'ü;

Thene are avairabre (foom JMA) a smalr numben ofcopies of. Miss Lichtensteinrs B. A. Honons thesis on this
subject. - !,Ie expect this summen to atternpt some tniälcalculations based on the theony. Lack of instnumentation
pnovents oun testing the nesults expenimentally, but r^re invitetest ca6es fnom the neadens of IITNMR Newüiletten.

Sincenely youns,

Rowena K. Lichtenstein

illh",ltu
ay Mantin Andenson

Refenences:

1. S.
2. S.
3. S.
4. G.
5. F.
6. S.
7, S.
8. .f.
9. M.

10. B.

Fons6n 6 R. Hoffman, Acta Chem. Scand. L7, L7B7 (1963).
Fone6n 6 R. Hoffman, J. Chem. Phys. 39, ZAt2 (1963).
FonsSn 6 R. Hoffmani J. Chem. phys. 40, ffgg (1964).
M. lrlhitesides, Ph. D. Thesis, Cal Tech, tSO+.
B. Mallory, wonk on benzofunazan oxides, unpublished.
Alexanden, J. Chem. Phys. g7, gOZr (1962r.
Alexanden, cf . Chem. Phys , 37, 974 (1962).
Baldeschwielen, J. Chem. Phys. 40, 4Sg (I964).
Bdield E J. Baldeschwielen, .I. Chem. Phys. t+I , 26A3 (196q).
D. Nageswana Raop Phys. Rev. 137, At+67 (196S).
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ANORGANI SCH-CHEMISCHES LABORATORIUM
DER

TECHNISCHEN HOCHSCHULE MUNCHEN

8 MUNCHEN 2, den 22.4 .1965
ArciestrEße 2l
Ruf-Nr.5592/330

Herrn
Professor Dr.B.L,. S h a p i r o

Department of Cheniistry,
Iltinois Instltute of Technology,
Chica o 15 , Illinois

NMR-Spektren von Zinn- und Bl-elalkvlen

(H.P. Fritz) und (r.-n.Schwarzhans)
Ytrir sind von der universität München an dle Technlsche
HochschuLe umgezogen. Bltte, lassen sie unsere Newsl-etters
nach Möglichkeit an die eber".stehende Adresse schlcken.

Sehr geehrter Herr professor Shapiro !

fn Ätnyt-metall-verbindungen beobachtet man fast immer eine größereKopplungs_konstante für diä frotonen der Methylgruppe mit dem Kern-spin des Metalls (wi = Sn, pb etc.) ats für Oiejeni!Än der iVretfiyfän_gruppe - Es gibt verschiedene theoretische Erkl-ärunlen dafür. Sleunterschelden sich in cler Vorhersage der Größe der J-Werte für1ängerkettige Alkylreste. V[1r wol]-fen dles etwas näher untersuchenund haben die Spektren von acht Sn- bzw. Pb-a1ky1en aufgenommenund 1n der Tabel_le zusanmengestellt.

P]g^!p:t tren wurden mlt einem Varlan 4-6o bel 33oC gemessen.

chemischen Verschielungen sind bezogen auf intärnes TMSr po"iii"nach_niedrlgeren Fel-dstärken in Hz ängegeben. Für dle Sigäale
9."", cHt-Gruppen entsprechen die Zenträn-der slgnalgruppen denWerten-der chemischen Verschlebungen.
Es wurde nun weder bei den.n-propyl- noch bel den n-Butyl-
Stannanen und -Pl-unbanen elne wtetäff-proton-Wechselwlrküng mit
fql Protonen der endständlgen Methylgruppen gefunden. ledfglichr2C-Kopplung machte sich bemerkbar. Örrenslc[tllctr trlfft ätsoweder die Annahme abwechselnder Größe ( Uzw. Yotzeichen ) Oer J-Werte,noch dle thres Auftretens in gewissen druppen von großen und kleinenWerten elndeutig zv. Wlr wären auf diesem bebiet eifarrrenen lesernder IITNMR'Newsletters für Kommentare oder Hinwelse auf ähnllche
Me ssungen dankbar.

Mlt besten GrüfJen

Ihr
taft 

". 
G'p 17J t S,,q^-n--[*^

P. S.
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Verblnd.ung Chern. !'ers cii . [i:z]
,^) ctrz- cLr.i

a.ll,ie tall- Gruppen endst. a:.. ivlet . Grupp. encisttrnd.

Kopplungsk.
cH,5 cHZ-

L'ä
CH-,)

sn( cH ') 4

117

119

117

) 4
51 ,5

54; o

5o ,5

52 r5
5o, o

5?,5
5oro

,2,5

62

81 ,5

84 r5

sn (cn, ) ,(crnr) 2

119

117
sn(cHr)r(n-c5H7) 1,5

119

117
sn(cHr)3(n-c4H9) 2,5

119

Pb (cHl ) 4 44

Pb(c2H5)4

rt (n-crH7 ) 4

Pb (n-C H
4 4

54 67

OZ 57 ,5

6B 5'5

88

1o2 qoÄ
)J,,t

88 55

8B 41 125

)9
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NMR EWDENCE IOn dn-pn BONDING IN SCME PHOSPIIORUS C0MPOUNDS

!y G. S. Reddy and. R. Schmutzler *

rtu y'l, t'9, 
"na 

r* ln,n spectra (tr'tgures r-)) of
0

(crs)sciSmr(cHs)" showed the presence of two lsoners. El-emental analysis

as well as gas chromatography stud.les showed. the sample to be pure. The

ratio of lsomer I to isomer II at room temperature ls J.l:t as determineC

from all the three resonances. It ls obvious that the two isomers are

stereochemical. Froa the spectra it can be seen that i-n isomer I (peaks

d.enoted bV I) Jf-iVC,*" is about B cps 
"nd Jtr_NCH" is about 2 cps, vhereas

in isomer II (peak denoted. by II) these coupling constants are almost

zero. On the other hand, the -C(CIfu)J group shows approximately the

sane couplings ln both the isomers. iLren the sample was heated, the

isomer ratios changed as follows:

Ternperature Ratio i:fI
j5'C 3 .LzL

1000c l.ozl.

l8ooc 2.6 zL

2ooo C 2.h :1

Joooc 1.05:1

tr,hen the sample was heated to JOO.C and cooled. to room temper-

ature, the ratio did. not change from that at 500oC. These results and

the molecular model of tlre compound clearly suggest that there is steric

hindrance for the rotation of the "N-(CH3)2 group around the P-N bond

because of the bulky tertiary butyl group. The complete absence of

Jp_ttCtt" in isomer II strongly suggests that the P-N bonding 1s alifferent

ln these isomers. It seenrs logical to conclude that in lsomer I there

* E. I. du Pont de Nemours and Company, Ercplosives Department, Gibbstown, N. J.
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Ls a conslcterabLe amount of double bond. itue to dn-pn overlap between

phosphonrs and. nitrogen atomg and that this 1s broken r+hen the -N-(Ctts),

group was forced. to rotate by 50' by heating as evidencecl by lack of

P-NCHs coupltng 1n ieomer ff. the fact that the molecule does not return

to lts tnttlal conflguratton, whleh ts energettcal-ly more stabLe 6ue to

the parttal doubte bond, proves that the bulky tertlary butyl group

hind.ers free rotatlon.

. Rough caleuLations show that the energy of the barrler ls
high. fhese and, other observations will be pubJ-lshed ehortJ-y.
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U. S. NAVAL RESEARCH LABORATORY
WASHINGTON A5, D. C. 20390 IN REPLY REFER TO

6LL0-7 6:WBM: vng
29 April 1965

Dr. B. L. Shapiro
Department of Chenistry
Illinois Institute of Technology
Technology Center
Chicago, Illinois 60616

Dear Dr. Shapiro:

We hope the fol-lowing contribution will entitle us to a sub-
scription to IITNMRN.

Variable Autotransformer Replacenent in the V2L00B Power Supply

The variabl-e autotransformer in our V2l-008 power supply de-
vel"oped pitted windings in about a year, despite the usual_ peri-
odic adjustments of brush position. By reversing the polarity
of the terminals, which placed the (nev) brushes at the other
end of the windings, we obtained several- more months of use be-
fore new pits developed.

Fina1ly, the autotransformer uras bypassed, and the regulat-
ing range meter kept centered by adjustrnent of the 208 V input
voltage with our external line voltage reguLator (at 23 K gauss,
a relatively sma1l decrease suffices). WhiLe this worked satis-
factorily for some time, it shortened the l-ife of the 872Ars
significantly, probably because of the lowered filament voLtage.
The 304TL's did not appear to suffer appreciably.

We recentJ-y installed
pl-ace of the defective 9.8
snug fit, but installation
condenser bank and the use
We will be happy to suppl-y
Varian) contenplating this

a l-5 KVA variable autotransformer in
KVA unit. The new transforrner is a

requires only the relocation of the
of new spacers and mounting plates.
all details to anyone (including
modific ation.

SincereLy,-2/i74t r"u4
W/. B, MONIZ /

C. F. PORANSKI, Jr.
PhysicaL Chernistry Branch
Chemistry Division
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THE UNIVERSITY OF BIRMINGHAM

Deparlment of Chemistry,

BIRMINGHAM. 15

27ir,-, April L965.
Dr. B.L. Shapiro,
Department of Chemistry,
IIlinols Institute of Technology,
Technology Centre,
Chicago, Illinois, U.S.A.

Dear Dr. Shapiro,

Perfluoro(methylcyclohexa-ne) appears to ha.ve been a poplla.r spbjectof study recently and. it might be a.ppropriate to a.cLd. some observations b.ylvlr. Peake and. myself to those of Dr. sutcliffe et aI., IITM,IRN f:, 6r rrnitDr. Reeves, Ij., 36.

We looked' at the spectrun of a concentrated. soLution in ca.rbon
tetrachlorid.e at )\.7 \icfs and" r'ound tha.t the -cF, multiplet is a. quintet(r:.e c/s; of d.oublets ('6.3./t) of triplets (o.g3"/*i.-;;;io""d is atracing of part of a typical run und.er slolv sweep conclitions. There is nofesolution of outer weak fines to ind.icate the cluintet suggested. by Dr.
Reeves antl the relative intensities a.J)pea-r to be in the ro,tio :1z1z:,' ratJrer
than 4 t6zQ. Since a molecul-a.r conf onna.tion rvith the CF, group axia,1ly
clisposed. is sterically improbable,and in view of the cEnsistency of
chemical shif t correla.tions with the alterna,tiv,: f orrn ( OFo ecluatorie.l )(Homer anct rhorna.s, Trans. !'arad.ay soc., 59, z43rr 1963), 3tirä tripret
splitting probably arises from coupling through five bond.s to one pair of
equivalent nucLei in ring positions 3 and 5. Decoupling experiments
indicate that the coupling is to the eo.uatorial n,.rclei in these positions.
It is interesting that the C-C-C-C-F configuration here is tbe planar
zig-zag which is also fa.vcurable for long-range proton-proton coupling.

Yours sincerely,

L.F. Thoffi -=
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FACULI-E DES SCIENCES DE MARSEILLE - SAINT-JEROME
TRAVERSE DE LA BARASSE - MARSEI LLE (T3[)
TELEPHoN E: 64.3r.6r

DEPARTEMENT DE CHIMIE CRGANI(f,UE
LABORATOIRE DE CHIMIE M. P. C.
J. C. MAIRE : MAITRE OE CON FERENCES.

Marseille, 23 th April 1965

+ r/2 (J

Professor B.L. SHAPIRO
Chemistry Departement
fUinois Institute of Teehnolopgp

CHICAGO (rDinois )

Dear DT.SHAPIRO,

I suppose that you are waiting for ny contribution.
fn the eourse of some vork on synthesis and ehenical

properties of dialkyl-dimethory stannanes ne ran a routine speetrun of
EtrSn (OMe)2. Ttre spectroscopist observed. only two pealrs and. suggested
an error in the Labe1ling of the sample. rn fact the integrated spee-
trun shovs that the ratio of the areas is correet 1O : 6, Careful exami-
nation of the speetrun 1ead. to the conelusion that cH, protons and

cll, protons are equivarent, but the deqeneraclrn -iq removed. by the dif-
ference in the couplinq of CH, and CH, protonsVso*? 

".d Snrrn. The

splitting d.if ferences

-J ) ana + r/z (J -J )cH3sttt? cHasttt? ffi3sott9 ffiesnttg

play the part of the absent chernical shift differenee.
Ttre existence of tvo tin isotopes rith non zero

nagnetic rnoments give rise to a somewhat eonpl,icated. speetrum, shorn

on the figure belor. The nethyl part of the speetnrm is quite clear
ancl it is possibl-e to deduce fron it :

Jsnrrr-ctt3 58 cps Jsr,rrn-cx3 6t cps tor-o, = I eps

5he ethyl part is more eomplicated, as a first approxi-
nation re can talce :

Srtt?-ffie = 30 cps Srttg-ffi2 = J2 cps

laa f,,.
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TMS

VARIAI'I A 60.solvent:CCIL. I cm:fO coprso

One should note that J

to tin.
Sn-CH ;'J Sn-CH,

although CH, is d.irectly bonded
3

Adnittine the results of P.T. NARASIIIMAN and M.T. ROGERS

(J.Chegr.Phys, 1955 31 1l+30) we must conclude that these two coupling

constants are of opposite signs.
l,le are presently looking for the occurence of similar spec-

tra in other d.iethyltin compounds.

We are enjoying the flfbewsletter and trust this will pay

our subscription on time.

SincereJ,y yours t

J.C.Maire R.Karakaehian

l,:
,[ l(
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Tue UTIVERsITY op Texes
AUSTIN 7A712

THE DEFARTMENT OF EOTANY

April 26, L96,

Dr. B. t. Shaplro
Detrrartnent of Chemistry
fllinols Institute of Tbehnolory
Technology Center
Chicago, Illinois 605f6

Dear Dr. Shapiro:

we would like to offer to rrr Nlr{R Nerrsletter reeders a
colrection of eome 50 NMR spectra of flavonoids: "Nuelear
Irfagnetic Resonanee Analysis of Fravonoidsr" rhe unlversity
of Texas h:btication No. 6l+f8 (fggl+).

l'Ie have found the reaclry prepared. carbon tetrachloride-
solubre trinethlsiryr ethers satisfactory for the lfttR anarysis
of all fravonoids thus fa:' examined. r\rtherrnore, the trl-
methyrsiratlon is a convenient proceilure to obtain carbon
tetrachloride-solubre d"erlvatives of other highly hydroxylatett
natural prod.ucts.

The corlection of spectra of flavonotds is avalrabre on
request.

Sincerely yours,

'+/**- 7

]tq,r,, KaXg"
Tom J. I'bbry

Jiacquee lGgan

fu* h*
Heinz Röster
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UNIVERSITY OF COLORADO

tsouLoER. coLoRAoo ao904

OEPAi?MINT OF CXIITI'?iY
April 30, J:965

Dear Barry:

I wil-L have an opening for a postdoc't,oral fellow in eit'her ESR or
M{R spectroscopy beginnlng September L|t L965. Anyone i-nterested in
applpi"ng for this position should r,rrj-te to me dir^ectlyn Backgro'und ex-
päniäncä in either ESR or M'IR as loel1 as some lcrowledge of quantum

inechanics is required. rr'trilI you please put this letter in the IITNI'IF-

Newsletter?

Sincerely yourst

Dr. Barrqr Shapiro
Department of Cheriristry
flAinois l::stitute of TechnologY
Chicago, Tl.Linois

i',ltiHlgb

i{elvin l'I. Hanna
i\ssociate Professor
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Tclcphonc No. 2416 I (Ext.

Department of Organlc Chemistry,
SCHOOL OF CHEMISTRY,

rHE UNIVERSITY,

BRISTOL 2.

Professor B.L. Sbapiro,
Illinois Institute of Tecbnologyr
Technolory Center,
Chicago,
IlIlnots,
u. s. A. dth May, L965.

Dear Professor Shapiro,

Thank you for your remlnd.er. We hope to be abl_e to
submlt a note with a higher llorlrro content in a few months tlme; in
the meanwhile here is one to keep our subscription alive.

lr{e have recently been looking at the cbemistry of sone
sorbose deriv;rtives, and- prepared by several routes a compound. vrhich was
clalmedl to have structure (r). structure (rt) seemed more likely to
us and (fff) was just about possible too.

MC

''w -Kfl:

t0e tlletr
H

Tso \c

0\
H

[oTs

ilL

(r) (rr) (rrr)

Tbe deoxyanal-ogue of tlre compound. (-C{oüI- --+,,.;CHr) has a sharp
met$rl singlet at -( = B.l4 (wid.th at {55"1*5t ca{6psi), as wclt as
the isopropylldene methyr peaks, clearry favouring structure (rr). lve
also have strong chemical evld.ence for this structuTe. Frrrthermore the
pattern of ring coupling constants observecl is very similar to those we
have found. for the xylose compound. (v) of known structure. The
simllarity to structure (ff) is obvious.

continuecl......
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2.

ffiHo+
(v) 0n

me

1\ro of us (C.C., L.H.) bave a paper ln tbe press (Carbohydrate
Researoh, ftrst issue (L965)) on the confo:mation of sone d.1-0-isopropylidene
arabinose and galactose conpound.s, previougly thougbt to bave a chair
confornatlon, but sbown by p.m.r. to bave a flerible oonformation. As
thls sbould. appear in the nsü too d.ietant future we wonrt enlarge here.

![a4y tbanks for your hard work ln keeplng the Newsletter going.

Yours sLncerelyt

ß.l.olkr-

C. Cone L. B.A. Otter

1 lfoku;rana, Klyokawa & Hökl, BuLl.Chem.Soc.; Japan, &rl.392 (fgel).

ß l"rL

;-;ät-:;;
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e
Imperial Chemical Indusrries Limited

DYESTUFFS DIVISIi)N

P.O. Box 42. Hcxagon Housc, illacklcr', Manci.rcsrcr, 9

BY AIHfIAIL

Pl._B. L. Shapiro,
Department of Chemistry,
Ill-inois fnstitute of Technolo6iy,
Technolo5y Centre,
Chicago,
Illinois, U.S.A.

/r,th lie;r 1c.)65.

Dear Dr.Shapiron

^1iJl,*" t,-li:.r.,IfÄ.L üiirn'TS lüii TIIE rir_AZfi;,:,ii rrli;
'iHE:ii. CATa0l;S

In the first three issues of' the ir: .1,:.i)" liewslette:" j o!1 ig6r;,
Lauterbur, Grant ancl Pugrcire coninunicated Cr3 cnenical shi{'t d.ol;a for. r.ri11.j1r1;;
nltrogen heterocyclics qbtaineri by ri.ii'ect obser;atil,n. ri: i n!r') jcir,.-.:
experinents.between shef-ficld i:nivcrsi-ty {it",,.,.Gil .r.nd ,I"i..- r.irr'.ril) r, l,,r
I.C.i.Ltd.. (P.Hampson and ;i.i,l::.',:i:ia.r,) -l;,; ii.::.2-r-:rr:: ?.r,ri: ::.i-;r;: irri::: ,::xaili.i !i.::,t. ;.
the indirect method., i"e. :lpirr deccuplin6r, ti:e cr 3 s+.telii.''i:*::: iiri tl:e i:r'it,:r:
spectrun usi-ng our mod.ji'ieel ii/i.l0O spectrcr,ete:'" flle iricr:l-c;t, :*:thoi ....,.:;
the roost accurate oete:mination of Clß chenj-cnj. sbif'ts (: ':.:l 1,";;.n. f';:::details see A11en, Becconsa.il e.nd. Trlr:ner", .i".:ici" f nstr, llj, t'71.,. l ,l5+) bri'r .t r
obviously lj-roited to cases rherc Clil satellites ar.e obsä:l'ti:;nlc"

The 013 cherij-caL shif ts we havc obta.j-nect by ii-re Couhj-e i'escna.n;i:l
mothod for the oi.azines and their cati-cns (usin1,, s,.:1uij-cni: j-r', t:'irlucr';:,clirc;
acid) are as follows. l\li shifts ;r.r'* given in p.u.in. relatir,'e to beni; rr:.,,r.

Your Rcf

Orrr Rcf : ii,i,")l'i-5.
Research Derartment.

(l) Py:'azine (sat. soln" H2O)
Ca ra ,s ra = -J-6'77

(Z) Pyrid.azi:re (neat)
9" r" = -24.01
u*ru = + i'21

(l) Pyrimidine (neat)
Cz = -3I.54
Caro = -28'9L
Co, not rneasura.ble

F;,-razi.no (ir T.li.Ä" )
C.: -:, -1, -i = -ir'. , .:! !.' r'

\r)'I'1OaZi;]e \111 .l .I".1..)
Ctrn = -Z?':)j
Cr r tlJt t:rr.sll;.:rl-'-Lr

!

/.fj/'rl-Illld1ne \ 1a '.i"'. j' ."t. .)

Cz = -23.57
Co " = -2cJ"2L','Cs not measur.? ri:

For the diazines themselvt:s there is gooil agreem.ent br..i.,.,.'een orri- i:':iri !.i;.,
above and those of' Lauterbur (w.lil.tt. Nevrsletter !i, Ja, fi65)"- Äs tlii.s rr-rt;irci"
has shown good, agreernent between experi-urentnl end ca,leulated C13 cl:emlcsl
shifts ls obtained. if the quantity (t-)rp in the Karplus-Pople'lireory i"s narle
d.ependent not only on the r-eLectron densitybut on the polarity of the CN

o-bonds as vrell-.

Slnce protoru,rtion of the azines Lea.cls to inc:reased positive chartlo
at the C atoms, lolv fiel.d shif'ts woulcl be expected. llowever, Grnnt encl

Pugrnire (tt.t'l.tt. l)iervsl.etter ]!, JO, 1965) found thnt the o-Cl 3 in pyri.clinlrrm

(lrrit1. i iturr ii" . *
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ion (PyH+) are more shielded by 8.! p.p.m. than in pyridine (Py). Our.result;
also show this i::teresting behaviour- fbr the d.iazinäs. In fait, the Cr3 shifts
st the d,iazines on protonation can be calculated. to within ! L.3 p.polno by ta.king
the average of the corresponding shifts for $r. For exarnple, the shift for
pyrazine on protonatj-on, +2.] p.p.n., is to be compared. to the average of the
ä-- ana B-Ctt shi-fts of F? on piotonation, i.e. $(8.5-h.2) = +2.L! p.p.m. Grn.nt
and. Pugurire suggest that the high-field. shi-fts in PyH' point to the importarre
of o-bond. effects. Horvever, since the oecrease in the total electron density
at the a-C atoms is nuch nore important in the Karplus-Pop1e Theory than any
other effect due to tJre polarity of the o-bond.s, a normal low-field' shift should
mcur.

(rtss
than
flnis

Here we pi"opose t',ro possible reasons for the observetl hi6h-fie1d shil"cs:

(") Calculations (Aust. J. Chem. !!r 554 Q959)z Z.PlXsik.Chemie ]9, 23I
))'"iror that the f i"ee I'n.lr:nce ind"ex o{' the c-C in $rH' is ca. 0.1 larger.
'r;;;: -iil--t'-c 

n"-rro:rrl orcer 'n FH+ is appreciabiy snaller than in ty)'
change corresponos j-n the Karplus-Pople equation to a shielding effect of

ca. 5 popcltro

(U) It is interesting that the o-C13 and -the Nla shjfts observed on

protonating ry hai,e the ea.ne d,i.reetion. The llla screening constant is knov;n

io increa"ä Uy +120 p.p.;n. on protonationo although the total electron ciernit;y
at the N atom decrea.ses^ This is mainly due to the low-lying n * n* state of
ey ("U""nt in lyg+) vrhich is responsible for a larger paramagnetic terur in the
cäse of py. ft:-s conceivabte lirat oue to d.elocalisation of the o orbitalsr the

n - na transition is not entlraly lc:alj-sec on the I'i atom; therefore a sr,rallrrr
value for the mean excitn'tion uttät61' f'or Cr3 nuclei ad'jacent to N atoms in the
aziaes roight be raore app:..ri:i'i:r-t;e, hi,irce contributing to the large low-field
shifts of these nuciei. Ti:e acsrr:ce cf' the n * a'* state in the protonated
species woul6 therei'or'e pc.i'tla.iiy accotlnt 1'or the observed high-fietcl shif ts'

Yours sincerelyt

VH 9 GJ ü dtJt*

i,..1...1 .:1i1. A.Mathias.

v}!sG/ArlMIr.
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Dr.. 1^l . Briigel 1 . Fa "
Badlsche Anilin- & Soda-Fabrik AG . Ludwigshafen am Rhein

ilaup t labora boriuiit

Di". B"L. Siiap l',o

Departirient of Cirenristr;y'
Il-liriois Ins'1,;t..rLe i;f
Ter':irilolr;,9 ,,

Luftpost

nl i ^^V:ir-Ual

LJ\)A

o

lhrc Zclchen lhre Nec$rlcht vom Unoero Zelchen.. /-i)r' . l1i'r.l t"a
Forneprecher.Durchwahl

((E2r)6m. ..
Telox

16,.
67 Luörlgahafcn

)O. Apri i I9)5

i

I
I

i

Betrcff S,r1vent, del,:ticl r:ril C..)i'

):ar Di, . Sha.o.' ro,

p-trlt-p_Li.i-r a'l,\rc1-lnl-c

Tilere are inan:,' irubl : a';.,.,-rnl; tieaf in.3 vr1ili tlie :jnfluenle ofsolvents uport trrc :ircrl ,:"11 sjlifl, but ti-iet.e ilre jnly a i,.::i;papers aboub t.irc .i nf luclr,.;c ,, I sol-vents ()n Llre ,:oupri.rr.., .,;or1 -sLants. I onl;.; i(iir.ri .)'iili- J1,.ti ;"ror.l,:, that, ._,,J' l,,,i\TTS öt aI.
(,1. i'lo1. Spec br.. ) - , .;'- .,, L., ,)) ancl qui t,c re,.rent Ly t,hat r.tt
llATllS ct al. \.i .C , ,. i., .-.r..1. .'1,,... ?)tL), .1,.:-rl+). I bälievc se l_vent ef fec l.s; i)r.t couol--,r-,' cor:stants r.;i11 be ar\ .r.rrportant
f-1 e1d lt;r oul" 'r,.,,-l'j,i irr LJre fr-ilure. At, ti-ris ;;;cr.lcr^11, r lil.e tr;inforin you abr;rri, :;w,r',e jCaStJret,tentS i,cl:I .lerrilng ti-le variai,i i,,nof i.ire vinyl ,:oitpij"ni; cojrstanLs i)f acrylat,es in dlfferenlsorvents. The probler,r i s a 1ii;91^ iiore ,.;oirrpl jr:ated than t,llcalf eady diS t.r SS,,.<.i irnes i::) ;ai.Llje ';LierC af C t:lfe e ..jpijlS ,;OL.rt'l ,jdtcgether- ancJ tlie l'or_tplir;.-; ,;.-rnsLaOtS rjätr ilr.ri be ,IaLitet"cd
-Linl;ted l;ii.el;;r j'äOi;, 1,lie sr)C(:tru,,t. VilyJ_ a,lrylai_e söei;lS Lo bc
a i;O-rC oXa;lllC i'r.-.ai'- t-t'; ti;: vj nyl ;jrOrrpS ,.,t d i ffelent, iij ncL.
ll'j rc i{lqlt para, },.1 t;et'1, i et e :O:rllrried b7 cu:. ,.rvln A]jC pr.ogrä.iri il.rrd
b; Dr.. sr':alei,'ri ll,iirir, t,',c (;ts ..cip i'or" +;tris anä ciher. , i.,i.K;s qraL.:f.ill-,:' a -jr{)i L'-C ,ccl). Yrrrl find 1,}ie f ,-.r;rrres al .i;t.e
separa.te tca i'. f ,l,ll ? t _'l.a: ,,, a spec ial a,,curäcy r;f these
irleasureincnL;, lte,,älis,c onLlr one to threc spectra ar.e usecj t,,,tget the figures. A rrevi.a'i.ion of about t o-rrt cps or. su sj.orr.ld'lte a rea;,isi. I i value . Ttrt)n y-)u s.e f,iicl rna.rjcetl Var -iati_orl , I'
'r,tle couplini; parer,let,crs rl 1,i,c a1,jrlr1 i!roup vrltile ihose of
t,he vinyl l]roup are :r.ealJ y ,torjstant. 0t;yi ously i,iie ar:rylgroup is inore p:1ai"iizilbLe irut I clo nJi, have any pr'egise .i cir:a

t'
aI
z
o
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frov,r tlte louplin54 parameters deperrd on tire properties of
ttre sclvent. I ttrln].c r.iore measuretltents are nee,ied t') ob-
1',a:n real- ancl proper corinections. But llerhaps t,hese fi"
gures will be interest,ing for c;iher I'll{R spectr,lsi:opisis
r:,loricinö at a sititilal' field. Tirere are Soiiie oiher' ür-rrious
ieatures .1n tire sper:tra of i,he ac,rylates, e.g. tire vari,a-
tiLon of the 4errtiiral ,,oLli)ling constant of the acr;rl group
-in a,.;qiven s:,1r,'er,t (CnCfl) ';itn the length cf the a1';ool
{jJrnponeitl-, Si]tjl,ritL,j a i:lax-ili'}r).1;i for" el,ilyl or propy'1 .

TiLä.o,{ l;sr] veri,' ,:il-r,:Lr foi" ,;aut: li-.ncncs;s during i;}ie i. -iiJC
in Pittsl:urgi:r. I cn,rl,'cc1 ;,t-, .rttendance of i;his iieetitlg
ilearirill tiie l)r1)b1eüts o-f tlre atticrican colleag;ues.

Sincerely yours,

( pr. t,; . Brügel )

;/
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Achegon Hall

Chemistry Road

Buffalo, New York 14214

Telephone 831 - 3014

Area Code 716

Professor B. L. Shaplro
Department of Chemlstry
Itllnols lrestitute of Technology
Teehnology Center
Chlcagor-Illinols 6o6t6

Dear Dr. Shaplro:

Orieln of Masnetlc Non-Equlvalence of
Dlastereomerlc Methylene Protonsill . I2-DlhydropleLadene s

Itn the low teuperature spec tra of 7- sub stltuted- f , 12-dlhYdro-
p leladenes, €.8. 7-nethoqf (uerow) , two metholry artd two
methine D seen, due to the j:rdlvldual conformers

H
J"*
?

%"

but the -CHz- slgnal ls a single quartet, due to the-
colncidence-of the two e:qrected AB spectra. Tltus, the
nelghborlng asymmetric calbon has ]ltt]e effeet on the
cftäiliäaf säfftä and 54g nust result nainly from the dlfferent
magnetLe environments--öf axial and equatorlaL protOns. One
präatcts therefore that during l*gt exchanger when the
öonformer populations approach l-: l- as temperature approeehes
e, that f,nn sfrould applbaeh zero 1f lntrinslc asymnetry

aoäsnrt co'ri{rlbute sutstantlally to the nagnetic non-equlv-

?:;m,- äi, :äi#ff 3, f ä?ätJ: *p,f, 3"r3fi" ;ltait l?ifl 'ilqq 
g " r

in two- soivents sfiows- that the large chemlcal shift at lower
temperature ls due maLnly to differences in conformer
popüfatlons rather than lntrlnsic asSrmmetry. 

- F 1:T"Il9*{-
Zrie-afnydropleladene, K = iaxlal OCHgI - 2 at -2O- anddAB

TEiirecEr
ls ca. 11O c.p. s. fire compör.rna is nöt sufflcleltly stable
for a hlgh-täirfeiature stuäy as wlth 7-rnet!ryl'.put we-hope
lä-see 11 5^- äoes deerease-as much here when the conformer
populatloni^äpproach 1:1r -jn whlch case each proton spends
äfirffar tl-ures- in tne two different environnents.
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Professor B. L. Shaplro -A- May 5, Lg65

rt turns out that the low fleld doubLet of the AB spectnrmls due to the axial protons whereas we had tnought inat trreequatorlar protonFr lUrlg ln the plane of the aiomatic rlngs,would be more deshlelded. Ife welöome any conments on thls-
phenomenon.

Slncerely yours,

(a-J
Peter T. Lansbury
Assoclate Professor

PTL: ek
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
FOOD AND DRUG ADMINISTRATION

WASH|NGTON, D.C- 20204

May 5, L965

Professor B. L. Shaplro
Technology Center
Department of Chemist.r;7
Illinois Institute of Technology
Chicago, Illinois 60616

Dear Barry:

For about two years vre have been attaching sample tubes to a
vacuum llne for degassing, as shor,'n cn Ehe encLosed drawing"
Thls gadget is an alternative to that described by professor
J. M. Anderson (cf. ITTIWIRN 7L.43). Although ours looks
somewhat complicated, i-lit sealing-off procedure may be less
rlsky.

The following remarks complement the drawlng"

1. The T-303"1 and T 304.1 ferrules last only for about ten
degasslng operations"

2. The hole ln the size 30C Sr,raselock nut must be slightly
enlarged for insertion of 5 nn sanpLe tubes.

3. This nut has to be tightened earefully with a wrench, as
flnger tlghteninl sivcrs a pocir seal"

4" The top of the sample tube nust be flush with the top end
of the front ferrule T 303.1.

5. The vacuum r{re use is generated only hy a forepurnp. Fifteen
mlcrons aTe attaincd routineiy.

We hope this information may bc useful to ITTNMRN readers"

Best regards.

S incere 1y,

?-"'ur* rl
Ernest Lustlg
Division of Food Chemlstry

S!'--,/ / AZr/*
Edward P. Ragel"ls
Dlvlsion of Food ChemlstryEnclosure.
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Snagel,ock-to-Olass Systeri for Securlng

. 5 rul Sarrple Tubes to Vacuum
Line

<- To StoPcock

<_ 1o/lo sT Mate Jolnt

1o/lo ST Fenale Jolnt

O.22n dla.m.

Slze 4O0 Suagelock {g!

Es€ Slze 1-404.1 Swagelock
Back FerruLe<-Size T-403.1 \

Srlagelock FronL FtmuLe -

Slzc T-303.1

300-400 Snagelock
<- Barel

Smgelock
teflon Front Ferrule

Slze 3O0 Snagelock \-
fiut 

-

Slze T-30{.1 Snagelock
Tcflon Back Fernrler-l f-l

il 5 nn Nl{R SanPlc tube
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BeIu TEI-EPHoNE LneoRAToRIES
INCORPORA?EO

MURRAY HILL. NEw JERSEY

TELEPHoNE
AREA CooE 2Ol

542-3000

07971

May 6, :-96D

.PROFESSOR B. L. SHAPTRO
Department of Chernlstry
Illlnols fnstltute of Technology
Chlcago, I11lnols 6O6t6

Dear Barryl

r am encloslng a preprlnt of our latest contrlbutlon to thestudy of relaxatlon ln pol;rrners by means of N.M.R. technlques.Brlefly the results may be descrlbed as follows l Nuclear
magnetlc relaxatlon ln "the rotatlng framet' has been applledto study of 1ow frequency molecurar motlons ln a llnear- poly-ethylene. Measurements r^rere made in the s-transltlon relloä.
The experlments can be lnterpreted by means of the theorlesof sllchter and Aillon, and Look and Lowe. The derlved cor-relatlon frequencles agree well wlth correspondlng dlel-ectrlcresults. rt seems clear that the processes under study occurln the crystalllne reglons of the polymer. Molecular rotatlonabout the chaln axls, perhaps by a dlslocatlon mechanlsm, lsproposed as a modeL capable of accountlng for the varlougrelaxatlon experlments.

Preprlnts are aval1able from me upon request.

Slncerely yours,

I o,'0 hl. n^'ql-l.

Davld llli. McCa11
MH:1123-DWM-MC
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Professor B. L Shapiro
Chemistry Department
Ill-inois Institute of Technology
Chicago, Illinois

May 1-0, 1965

I4ethoxy and cx-I4ethyl
Proton Resonance in Slyrene
MgthvL Methacrvlate
Copohrmers

Dear Barry:

In extension of previous work dor-re in sequence distribution
in polystyrene-methyl methacrylate via NMRI in conjunction with
Professor Il. James Harwood of Akron Universityr we have correlated the
methoxy resonance positions observed in aromatic solvents r^tith calcul"ated
methyL methacrylate centered pentad distributions. The conplete Paper
should appear shortl-y in Pglymer Letters. By examining the spectrum of
copotymers containing more than 60% methyl methacrylate, the methoxy
resonance of six of the ten possible pentads could be assigned to
specific resonance areas. The highest field methoxy resonance areas
(2.6 p.p.m.) r for exampLe, agree remarkably weLl- with the proportion
of methoxy protons calcuLated to be centered in MSI'ISM tyPe pentads.
The spectra of high styrene copolymers could be correlated with Pentad
distributionsy however, only when the resonance of methoxy protons
centered in SSMSSand SSI,ISM pentads was considered distributed among

al-l- three methoxy resonance areas (possibl-y due t,o tacticity effects).

In addition to the methoxy correlationl the resonance of the
Cy-methyl protens was found to be interpretabl-e in terms of triad
distributions. A complete discussion of resutts wil-L be found in the
paper to issue

other systems now being studied to confirm our method

inc lude acrytoni tri le-styrene, methacryl-oni tri le-ethyl acrylate, and

styrene-fumaronitri le copoL]rmers .

rH. J. Harwo P-oly. W E' 60t (t964).

Very trul-y yours,

/illl
W. M. Ritchey

I^II,IR /J EM

od and I^f . M. Ritchey, J
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DEPARTMENT OF CHEMISTRY

b R'l

Professor B.L. Shapiro
Department of Chernistry
Illinois Institute of Technology
Technology Centre
Chicago, ILLINOIS 60616

Dear Barry:

In the last year we have looked at the 19F 
"rrd 

lH n.u.R. spectra
of about 40 specifically fluorinated sugars but in this letter I want to
confine conments to 16 glycopyranosyl fluorides having the general formuLa
(r)

l.l,oß o Rlf=H
R =C0
or C0

24

l.{, oc L
oR 2 on

3 H

the 19

Ianges

THE UNIVERSITY OF BRITISH COLUMBIA

vANCOt.tVER 8, CANADA

May 8, 1965

or CH OR

F.CH-
.PhJ

t{

F
(Ia) a-isomers (Ib) ß-isomer

F chemical shifts (CFg.C02H in capillary) fal1 into two distinct
10axial ^-F ($oa-isoners) + 68.6 to + 72.4 ppm

equatorial -"F (8 ß-isoners) + 52.4 to + 63.3 pprn

Thus for this class of compounds the 19p chernical shifts are indicative of
the fluorine orientation. Moreover, the equatorial fluorine resonance comes
to low field of the axial resonance which is analogous to the situation
connonly found for protons and supports the many previous suggestions that
this might be so.

These compounds also provide data concerning vicinal 19F - lH

coupling constants, since for the a-series J(Fraxiali H,t axial) = 23,5 -
25.4 cps whilst for the ß-series J(F', equatoriäl: H"axial) -- 4.9 to 11.7 cps.
Thus the,stergospecificity of these öouplings seensoto parallel that of
vicinal lH - lu äouplings, which is oncä agäi-n in agreement with earlier
suggestions .
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Professor B.L. Shapiro a May 8, 1965

I shal1 write a further letter to you about our other fluorinated
compounds which dernonstrate sinilar dependences of both coupling constants
and chenical shifts - together with a few interesting exceptions.

With best wishes,
Yours sincerely

(rr^^* {t^l' ,'-'i- t lo '" "' 
1'(''

LDH/lrn L. D. HALL

J. F. MANVILLE
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.ir ss o cia te
Professox B.l.Shapiro
repartment of ChemistryIllinois Institute of Technology
Technology Center

LEIPZIG C {, LINNESTR. 5. TEL.6st 50, 653,re, 653s6

om 5.5.65 Ä2., Fri/tiee.

'-hicaEo 16 , Illionois
USA

t h odukte vo -r.',et oketon

;:jchr geehrter ilerr irrofessor $hapiro !

Itt tJhen'rischen Institut cier j:.arl-.,iarx-Universität I,eipzJ.g wurden
von einer äeihe von r -i..ethyr-cycroketonen die -cHaN (c\)z -
,,,annichbasen hergeste IIt :

zum SeiepieI Honnlr\-'+ cHrtltctrir oürrft16\\ion \g \o
rius den t\t',ft-Spektren sollte beetimstt vrerclenr ob die t,;annich-R

(ctrr\r.
on

am d-C (A) oder am d-c (B) ansetzt - oder ob ein Genisch belder Reak-
tionsprodukte vorliegt . /1 /
iJei der *l - iiannichbase (B) Iiefern die protonen cler CHr-Gruppe infolge
ihrer i(opplung nit ctem tertiäiren H an \-c ein t_iubLett (6twa ? Hz Auf_
spaltung) - nei der A,- i.annichbaee (A) dagegen erschelnt die CH,_proto_
nen-Resonanzlinie aIs Singu.lett. Liegt etn Gernisch aivischen dei
iioal(tionsprodukten A und B vorr Bo nuß die uberlagerung eines Dublettg
nit einern singulett erscheinen, aus der nan auch das Verhältnie
ueicrer iteaktionsproclukte bestimnen kann.
r'ie nebenstehende TafeI enthäIt einige der erhaltenen ilrgebnleee.
l,'ie spektren wurden mit einea Japanischen 6o-uttz-spektrometer (,iuor,)
bei der J..;A!/rBerlin aufgenoüunen.
.hjs drängt eich die Frage auf : l/orin J.iegen die Ursachen f ür dae ver-
schiedene Reaktionsverhalten der ei.nzelnen iuiethyl-cycloketonr?
-[linige :rutoren (siehe /1/) erkläiren es aus der Enollesie]rung der
r'iethyl-cycloketone. ,";ir worlen versuchen, dle veründerung del
.tilLektronenciichte an den *-C und *-C in den Voretufen zur iriannloh-

D,rrrr;dr"tJolqr,hrrnktoil'ziq,(onlo-Nr,ll97600/l.Postsche*kontoderf)cutsdrcnNolont'ur'l.lcipzigNr.500

I
J

e

Farn(hraihor dor l(orl-M:rr-tlniv.nlrär N. osl rs
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2

Reaktion bel d.en verschLedenen Methyl-cycloketonen zu

bestinmen. In welcher lTeise verlagert sLch d'ie Doppel-

blndung bei d.er frrolisierung r:nd' wod.urch lst Oieses Ver-
halten bedingt?

/1/ Houser Trost J. orgr Chem. n (964- ) Vlg

T %cHt

t- äi.-
Mannlchbase

0- -rvrettryl-
cycloketon

t0.- L-
lilannichbaee

0
9'15 9 ,12 8 r97 91*z 9 +2

8 r98 9 ta7 9 ro7 8U*5 2O+6

9 rU4 9 '0o
9 ro1 62t5 )8-+5

9 r1o 9 ro2 e$7 26*6 7+ 76

\o

o

/z
( Horst Frlschled.er )
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QUEEN MARY COLTEGE
(uNrvr,Rsrry oF LoNDoN)
MILE END ROAD.E.I
TBLEPHONE . ADVANC'E 4ATI

6th iiay, 1965,

Professor B. L. Shaplro,
Department of Chemistry,
Illinois l:lstitute of Technolo.gy,
Technology Centre,
Chicago 16, I1l.,
u. s.A.

Positi.on Ava1lab1e. contact una tl15 Shifts.
Dear Barry,

For the benefit of any itinerant Anerican, wandering Britisher,
or arly other suitable '1uaIified spectroscopist r.rith a taste for rlouble
resonance and missiona-ry rvork in the fast Srd. of Lonri"on, I announce a
vac,?ncy for a post doctoral fellorv.

On behalf of Derek Shaw, I should like to cl-eim the world
record for the largest chemic:-il shift between ine':uiva.l-ent methylene
protons r, vizz - 4,.97ppn subject to ratifice.tion ancl further II-(H) double
resonance! The case in question j-s the nerid.ial form of the compound
(elt-fn).Re Cl.. The large s!'ri.fts are produced" by a contact shift
mecrrfir:-sil as iil (rtle^ffr).ne0l. (t ). An even larger i-ne r.uivalence amounti-ng
to 1I.2 ppm in (rntr'rn)lnecrf is a possibility.

Other interesting features of these spectra are:
(i) trre sharp l-ines produced- (<z c/s vride) (ii) the absence of p31-tt1

coupling and hence of the rvirtualr coupling involving the tr;.ns oriented
phosphine g1,oups, whj.ch might otherwise have been (and was initially)
expected. lfe have noted this 'rd.ecoupling" in other cases also, (i:-i) ttre
unpaired spin densities both in the aryl anrl alky1 substituents.

Duncpp Glllies, now at I'T.R.C. Ottgga, f inished his thesis in style
wibh somg-it-(W") rticlühgr on formp-mid.e lI'/ ivhich gave the line position
in the N'/ region to within a fraction of a cycle. vVe believe the accuracy
of the deterrnination of the nitro,en shift by tlis n,etpqd to be better than
in the single lesonanee experirrent either for N-- or lI-'-. 0f course we

re-. luire a lavourable c:l.se, viz:- a cortpounc showing H-Nlscoupling.

Yours sincerelyt
Ed Ro..aAl

Edward W. Ranrla1l.
(t ) Ctrenicaf Communications,196SrB2,



LAWRENCE RADIATION LABORATORY

BERKELEY 4, CALIFORNIA

UNIVERSITY OF CALIFORNIA

B0-lrl

fnorganic Materials Research Division
Latimer HaI1

May 3, f965

Professor Bernard L. ShaPiro
IIN\NVIRN
Illinois Institute of TechnologY
Chicago, Illinois 6o6t6

Dear Barry:

Here are our l-atest doings. f'hanks again for IIIM4RN- fhey're great,l

In ord-er to deterrnl-ne thermod;rnamic d"ata by nuclear magnetic resonance
it is highly d-esirable to measure the temperature of the sample to within a

few tenths of a eentlgrad-e d-egree. A technique for this has been developed-

which gives consistent results to w"ithin I O'2 CÖ'

A capillary fi11ed- with a mixture of water, methanol, and hyd-rochloric
acid- exhibit" t*o sharp resonance signals. The chemical shift between these
two signal-s is strongly, and approximately linearly d"ependent upon the tem-
perature of the sample. It ean therefore be used as an excellent ind-ication
äf tf,u sample tempeiature. In ord-er to calibrate this chemical shift as a

functlon oi te*perature a capillary, one millimeter in diameter, was fastened-
to the insid-e of an Nl4R tube fil-led" with tol-uene. Xr ad.d-ition, a previously
callbrated thermocouple ln a second- capillary \^Ias placed- in the IS4R tube'
The caplllary containing the thermocouple was supported at the top by a

stationary arm, and hence d.id- not rotate with the sample tube.

T,arge verticle temperature gradients inside the Iü'4R tube often exist
when the sample is belng heated or cooled-. In an A-60 variable temperature
probe operating at 6OoC this may be as much as 0.1"C per milllmeter' lhere-
fore it was of the utmost importance that the sample temperature be measured-

at the center of the receiver coil. T?ris position was d-etermined" to within
t O.25 millimeters by integrating spectra of a spherical water sample at
various positlons in the Probe.

1rhe chemical shifts between the two resonance signals in the mixture
were determined- by the stand-ard sid-eband- technique. As stated- above, an

approxlmate llnear relationship was found. to exist between the chemical
shift and. the temperature. For a mixture of 51.8y'0 water, l+B't% methanol,
and- O.t/, fryarochläric acid by weight the observed approxj-mate relationship
J^.ID.

T=160.00-9o.5oxs (r)
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hofessor Sernard. L. Shaplro -2- Itlav 3, L965

where f ls given l-n d.egrees centlgrad.e, and s is glven Ln ppm. Ir: Fig. I the
d.evlatlon between the observed- temperature and the terq>eratr:re calculated.
usl"ng equatlon 1 is pJ-otted. as a f\rnctlon of the observed. chemlcal shift- I'ire
flgure covers the ralrge between JteC ana &OC. As ca^n be seen the seatter
of polnts ls ].ess than t O.2oC,

Sinee the tenperature d.epend.ence of the chemlcal- shift ls a sensltlve
f\rnotlon of the concentration of the sample, care must be teken during the
seall-ng of the capillary to avold. aLteratlon of the concentration. Ihe
reproducibil-ity of the results from several- capil-laries mad.e from a s!-ngIe
solutlon was checked by measuring the NMR signal flom two capillaries encLosed.
Ln one sanrpLe tube. Irine wid.ths fYom sueh a sampJ-e were Less tha^n O.J cps
which is slmllar to the llne wld"th of a single capiJ-Iary, thus ind.icating
that the semple concentrations were not substantiaIly altered..

An accuracy llnit ls lmposed- on the calibration of the capillary solution
by the broad.ening of the spectral Ii-nes caused. by the lntrod.uction of the
thernocoupl-e in the region of the receiver colI. When a temperature cali-
brated. eapiJ-J-ary ls in turn used. for consequent temperature measurenents the
precision is lncreased. to t O.l-oC because of the lmproved" J.ine resolutlon.
The method. all-ows one to measuire the sample temperature at that region ln
the samp'l-e whLch ls being lnvestlgated. by the NI{R technique. It ls also
ind-epend.ent of the bulk susceptibility of the sa:nple, of the spinning rate,
and. of the flow rate of the nitrogen used- to control the sarnple temperature.

The above mentioned mixture glves satlsfactory results over the range
-25"C to 90"C. Below -25oC the lines becone too broad- for accr:rate shlft
measurements. However, nlxtures could. surel-y be found" applicable to other
ternperature regions.

We arne lnd.ebted. to Dr. Otto Redlich for his lnterest ln this problen.
fhls research was supported. by the U.S. Atoml-c Energy Corml-ssl-on through
the InorganLc Materials Research Divlsion of the La'wrence Radl-atlon
L,aboratory.

Sincerely,

/( e,"r/

A n^r$*l
Rlchard" Duerst

{,"/

Merbach

.-L.Zz4^
Andre'

RD rAtit:CS/gb

C. H. Sed-erhol:n



DETERiIINATI!N NF THE TEIlPERATURE BY NXR
o
s{
+

cf

cl
+

(t
td
Lrlu
(9
LrJ
o
z
H

o_
F
t.t-
H
c)

?
<{

I

?
N

I

o
cf)

I

O

\f

1,.r 1" .7

@
O
L
+-\^

o
-El-.= Izp>

/;
/

/
o

/e

EIlPERRTURE =

/t
-d:-- - -E-- "

a

4

90.50 * SHIFT

./8
o
o

\
\

\
o\
e
n

F 160.OO + DIFT

E 
.-- 

-'.8'
_.!- - o

{
o

oP

\
\
\
I
I
I

\
\
\
\

\\
I

\

\ o

\o
o\

2.32.O

SHIFT IN PPIl

7. .40.8



öU-alO

W
Eidg. Technische Hochschule

Laboratorlum fllr Organische Chem le

Zürich

Dr. Dorls Meuche

8006 ZUrich,
Unlv6rsltätrtr, 6
Tol. 061 / 82?3 30

May ll, L965

Professor
Departmen
Illinois
Chic ago,
U.S.A.

B.L. Shapiro
t of Chemistry
fnstitute of Technology
lIlinois, 60616

Structure dete tion bv nmr 'of two azulenes isolated from
the liver-moss. CatypoEe 1a trichomanis.

Dear Professor Shapiro:

Thank you for send"ing us regularly the IIT N-M-R
Newsletters. lale woul-d not be without them in our institute and
although you may have to give us a push sometimes to write our
contribution, we are happy to do so. Here it is:

S. Huneck fr2 isolated from the liver-moss, Calypo-
geia trichomanis, a few mgs of two azulenes, one violet and one
blue; we have been successful in deduclng their structures main-
ly using rünr.

The nmr spectrum of the violet azulene
that it has the structure I:

3(fie. a) shows

2 6 I
53

4

The AB-system with J = 4.4 cps indicates the presenee of the
two adjacent protons in the 5-ring on C-2 and C-j. The unusua]
resonance frequencies of the protons on c-B and on C-2 are ob-
vi.ously due to the anlsotropy of the carbomethoxy group on c-14.
The protons of the 7-rlng form an ABC)tyT

on c-8, sc--pprotons on c-5, c-6 ana ö-z respectively with
the coupling constantr t?r' = 9.i cpsr trr' = 1.5 2.0 cps.
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The protons Y= of the singlet at 2.80 ppm indicate that the me-

thyl group ir'lo.ated at C-4. fn the meantime, S. Huneck has

proven the strueture I of the vlolet azulene by an unambiguous
E

synthesis -.

The nmr spectra of the blue azuLene in CC1O (fi8. b)

and of its conjugate acld in FTCCOOH (fig. c) show that they
have the constltution If and- III respectively:

H3

H3 H3

I I

In the spectrum in CCIO (fig. b) there are two singlets at 2.78

and 2.62 ppmr each correspond-ing to three protons. In the over-
lapping multiplets of the ring protons the characterlstic AB-

system with tr,, = 3.9 4.O cps for two adjacent 5-rlng pro-
tons can be nicely resolved on large scale. This type of ABX,-

system is i-n agreement wlth the rules whlch hold. for numerous

alkyl-azulene s 6'7 and establishes that one of the methyls is
on the 5-ring. The protons of the ?-ring and- those of the second

methyl group form an ABCXYT-system with ArBrC--->protons on C-5,

C-6, C-7, X------>proton on C-4 or C-8, JT'B o" tOrU = 9.6 cPSr

,OrU or ,UrU = L.5 2.0 cps (compare ring current and. '5-t -elec-
tron denslty d"istribution around the C-atoms of the azulene) and

Yr+methyl protons of a substltuted 4- or B-methyl="zulene

The nmr spectrum of the blue azulene in FTCCOOH shows

that II is in equilibrium only with one eonjugate acid III. It
follows from prevlous experience that due to release of steric
straln azulenes with methyls in positions I and B form the two

eonjugate acids produced by adding a proton in positlon I or
7^3 Since the blue azulene gives only one conjugate acid its

H
H
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methyls must be in positlons 1 and 4, rn agreement with struc-
ture II is also the infrared spectrum of the naturally occuring
compound which is identical with the spectrum of the synthetic
lr 4-dimethyl-azulene determined by H.H. Günthard u *rrru years
ago.

onee more we see that nmr is very useful for the ra-
pld determinati.on of constitution with small amounts of mate-
rial- provi-ded that some experience in the investigated. group of
compounds is available.

Sincerel-y yours,

Od. ftl.atÄz
Doris Meuche

S. Huneck,
(Le63) .

Zeltschrift für Naturforschung J€b., L2, LLZ6

2. üIe thank Dr. S. Huneck, Tharandt, rnstitut für p,flanzenche-
mie der Technischen Universität Dresden, for the permlssion
to mention his unpublished resul_ts.

3. The nmr spectra have been recorded on a varlan-A-60 spectro-
meter, using TMS as an i-nternal standard. The accuracy in
rJ-val-ues is + 0.02 ppm and those in J-values + O.O2 cps.

4. Doris Meuche and E. Heilbronner, Helv, ,A5, L965 (L962);
Mellon-Letter jig, 18; Doris Meuche, rrrNNR-Newsretters fg, LZ.

5. we thank Professor K. Hafner, Darmstadt, for his advice 1nthe synthetical work.

Doris Meuche, B:8. Molloy, D.H. Reid and E. Heil_bronner,
Helv. 461 2483 G963); Doris Meuche, W. Meier and E. Heil-
bronner, ibid. ,M-, L929 (t963); A. Melera and Doris Meuche,
Mellon-Letter 5L L6.

7. Doris Meuche, Mellon-Letter 48, lB.

1

6

B. H.H. Günthard, Thesis ETH, Zurieh (nqg).



Bo-49

Prof , B. L. Shapl-ro 4- May 11,1955

a Mer

2,8O:Mea
I

2 6

3
4

5

H8 H2 H5,Ho,H7 H3

-/8,13 ca.7,42 7,1O9,62

rl I

1,67
I

lr lr

b
+ 2,78: Mea

// 
2,62: Me1

H3

H6 Hz Hs

ca.6,95:H5, H5, H7

g,gs 7,52 7|17

lrr
I I ll ll
ilr

H3

c +- 3,18;Me4

H3

-H5, H6,H7,Hs

ca.8,82
I

H2 Methylen an
c-3
4,12,l

Mer

2,53
I

o,83
I

7,66
I

H3
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IfnLLoN IxsrrrrrrE
44oo Frrrrr Alzrtvun

PrrrsnuncH, Pe.. lEgla
May L3, 1965

Dr. Bernard L. Shapiro
Associate Professor
Department of Chemistry
ILLinols Institute of Technology
Chicago, ILLinois 6O6L6

Dear Barry:

Since my return to Mell-on, Dr. Ktaus Meyersen and I have been
investigating several poLymer systems and their 1ow moLecular weighE
modeL compounds to test NMR for structure determinatlon. In the course
of this work we had occasion to Look at the NMR sPectra of lr2-epoxy-
cyclopentane and the cLosely related di)L, 2-epoxy-cyclopentyl) (II).

H2 H2 Her

III
I^Ie have observed in I that H1 and H2 are rePresented by a singlet and
that no coupllng occurs between H1 and H2 and other ring protons. This
observation is consistent hriLh the spectra reported by Sable, Ritchey and
NordLander (IITNMRN 70-5), and HaL1 (IITNI'{RN 70-4) for simiLar epoxide
compounds.

In the spectrum of di(Lr2-epoxy-cyclopentyL), however, H1 and
H2 and H1r and H2r appeared to be represented by a rather conpLicated
muLtiplet of at Least 7 or 8 lines. Further examlnation revealed that
our original sarnple consisted of a mixture of isomers, presumably stereo-
isomers. The NMR spectrum of the most abundant isomer revealed that Hr
and H2 and H1r and H2r vrere rePresented by a simpLe quartet (Fig. 1) with
Jte = J1r2r g 2.5 cps. No additional coupling to other ring protons
could be obsenred. To confirm our observed Jre g 2.5 cps we looked at
the C13 sateLLite spectrum of the H1H2 singlet in Ehe Lr2-epoxy-
cycLopentane and found a doubLet of J12 E 2.5 cps

T,le are now i.n the process of separating the other lsomers
which appear to have the H1H2-H1rH2r quartet separated only by a smalL
chemtcal shift difference. Orr hope is that we might be in a position
to assign each spectrum to a specific isomer.
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Dr. Bernard L.
Page 2
lulay 1"2, L965

Shapiro

I trust that this brief contribution might serve to reestablish
my subscription which was relinquished when I left the Institute t\,üo years
ago. Dr. Meyersen and I will be most happy to share the coPy.

Sincere

Frank E. Dickson
Fellow, Polymer Science

'<*L (t-'t - ' ''J-t"' ' L *It
Klaus Meyersen
Fellow, Polymer Science

FED: il

Figure 1-
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POLITECNICO DI MILANO
ISTITUTO DI CH IM ICA
Pla:za Loonerdo da Vlncl,32 - MILANO

TEL. 2g2.tog - 2S2.ilO

!{11an, l[ay zth, 1s6s

Prof. 8.L,. ShaBlro
Departnent of Chenistry
Illlnolg Institutc of Teohnology
Technologr Center

9IIgg, t, Illlhoig

Dear Professor Sbapiroe

re have i.nstalleal Ll our laboratory an ÄreO gince on€ year and. an
half, ancl I regret to have not eent before our contrlbutlon, because
I soe the inportance to recelve the Sewsletter.

In the lJnst nonths, ln conneetion with the structure detcrmLnation
of a natural produot, itannonyoLn (t), we detectecl ln one of lts ilerl-
vatlves a long-,;6,nge couBltng across four 6i*bond.e ( J^,*- 1 opsr flg.
It ls Lnterestlng to note that no honoallyllc lnteractlön-ts observed
betreen E- and E^,. ThJ.s can be explalneil by the presenoe of the qul-
noner wUfäh looatiges the d,ouble bond.s ln rlng B, and decreases the
bontt order of thc sr 6 bond. Unfortunately, Ee can not tlecitle unanbl-
guously vhlch one of the protong on C-1 a^ncl C-l are coupled. each other,
even lf a tlLequaterial relatlonshlp (z) fs more probable, because of
the Lower field shlft of the equatorlal protons with respect to the
axl,al onest

Another toplc we a.te tnvestlgating is tautonerigm ln N-heterooycles.
A flrgt note wae presented. in part at the sSrnpoeium tfNffi, in Chenlatryrrt
Cagllart1 teea(c). Spootra of some cya.no-r carbethory-' and. aoylmethyl
tlerLvatlves of the fol.lorJ.ng rings

'l r2)

o+ä
,

grlr'.

to-
N

v
,o,iz R

q-:Vg
&

L

l/tr

L
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H1
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8,0 7,0 1r,92
ll I

4ool 356
3.89

ll
I s.oz

322
zt, 1.87

I
ä\

?J,O
PPM

I

recorded in cDCl-, DMSO, and TFA, ind.icate the existence of tautomeric equi-

1lbria with noti3eable contribution of enaminlc structr:re 3, d'epending

lr

t?,Q-cHzcof a;l:H,eof x
*-

.'.-^>
CH =(- v

B
I

c
#

on the solvent and the aromaticity of the heterocyele. 0n1y in the case of

pyridine d-erlvatlves the enol tautomer C is preferred'' This !s proved"t to-
gether with uv evid.ence, by the presence in a-acetonyJ'pyridine of an aIly-

ir" 
"orr.nling 

( I + 0.1 cps) between CE.- and CH= groups. Such a coupling

has not been yet observed. ln enol"s, as"far as we know.

Relationships between some NtrdR parameters and tautomeric structures A and

B'wsre observed:- .tl _ot 
rn,. and t.,o trr:ä".:;::::tl: l;"i"til;T:: ffi'the normal values 8.0-8c2

xesp. 5o5-z.o rnu li" tj. ii) enough congtant upfleld' shift (""' o's ppm)

for aromatlc protons of the heteroring in tautomer B with respect to tauto-

mer a in IVTVTVI, could. be attributed' to the loss of ring-current contribu-

tion.

Itta-
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iit) protonation occurs at nltrogen atom of quinoline d,erivatives (form A)
in TFA solution. NE+ absorptions lie at about 15.5-14.2 d and are sepa-
ratetl fron TFA peak. fhe triplet gtructure, wlth J r 55-60 cpsr is dete-
ctecl ln qulnollne ltself (roo mg/oo) and. ln some of lts derivatives,
lv) ooupllng between IfE and C-2 proton in VI appears in TFA (J = s.S-?oo cps)
v) protonat!.on probably oocurs also ln I, II, III' IVr but separate sl-
gnals of C00E ancl ilE' were not cleteotetl in the same cond.itions as for quino-
1lnee probably clue to the more rapld. exohange beoause of tbe weaker basic
character of these compounds.

-3-

PoS. As well as Dr. Green (fmmm zc-r) we too suoceeded ln elirnlnating
water-flow tröubles by omlttlng the smaLl rubber valve lntend.etl to
control water ptessure ln A-so. Itle d.id. not observe any nicroorgantsm
in our hone-made d.el,onized. water ciroulatLng system. I[e belLeve
that oopper fron tubes ls sufficlent to inhiblt thelr growth.

Slncerely yours,

lf//.r.-&(,'
// 

('

4 clt (r )

(z)

R. lfionclelIl

F. Arcamone and aI. J.A.C.S' 86, 5554 (rsaa)

A.Rassatl C.W.Jefford, J.M.Lehnr B. Waegellt
Betrahedron Letters jjgr 233'
P. taszloe J.I. l[usherr Bu]I. Soc. ChLm.

Franoe j391r 2ss8.

(s) R. Mondelllr L.l[er1inJ., sent to Te"trahedron.



80-55

UNIVBRSITE DE LYON FACULTE DES SCIENCES

I, j I1'5!i:*)I I ir ]rft,{. }iil: i-.i i:l i'l'i11 ;i l1:

v Rcf.

N RCf. J. DELMAU Villeurbanne, le 1 2 mai 1965

Couplaqe dans 1es n€tadioxannes. Professor B.t. SHAPIRO
Department of Chemistry
Illinoj.s Institute of Technology
Technology Center
CHICAGO, Illinoi s 6Q616

Cher Professeur Shapiro'

Nous aimerions, pär ces quelques r6sultats concernant les dioxan-
nes 1.3, nOus faire pardonner notre long mutisme. Nous en sommes ä

notre deuxiÖne raPPel ä lrordre !

Le substituant ph$nyle -fixe les dioxannes envisag6s dans une
formation chaise avec a 6quatorial. Crest Ie cas pour :

H

rl 3 H

H

H

Ph6ny1-4-m6t hyl-5 t rans I
H

H

H Ph6ny1-4 et m6lange

I
I H

Ph6nyl-4-n6thyl-5 cis

1 D6placement chini que des Drotons en 4 et 5

con-

D

H

H

H

H

H

Adresse : 43, boulevard de I'Hippodrome '
TClCphone : 52-07-04 . 52'07'05 . 52'A7 '20 . 52-07-49 ' 52'07'52

Villeurbanne. Rh6ne

52-07-55 . 52-07-73 . 52-07-80 . 52 07-92

H'{
H H

3

H

H

3 ,92
3,25

3,63

3,92
3,96

4roo

4, 80
4,0o

4,46

Ph6ny1-4-n6thy1-5 cis
Ph6ny1-4-m6thyl-5 t rans
Ph6ny1-4 (confirn6 par
d6riv6s deut6r6s en 5)

ö (ts ) axi al
u (ta ) 6quatori a1

ö (t+) axial
ö en ppm
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H

Professor B.L.Shapiro

2. Constantes de couolaqe.

I
H

l"r

page 2

H

I
J = -11 cpsgem5

H d,= 314 cPs

{.= 314 cPs I

,.*J = 5'3 cPs

H

gen5

4- = 2,5 cps

J.nN 1 cps

J. DELMAU

12 nai 1965

H

H

1 3,2 cps

H

H

I

H H

J

I
H

H

H

I
lo*= 1 1 cps

I
4.^= 11 cpe

3. Couplaqeg ä distance.
Signalons, Pour terminer, un exemple curieux de couplage ä distance :
Dans tous les conformöres dioxanniques stables, Ho- et Ho.r pär suite

i:.1#.lf i:":H:1,:näl':;;""i3.cps et de leur couprä$e I'ln!ir-'a,s-;p",

r- Toutefois' les raies du doubl-et de H2q (chanp fort) sont trös fines
\rargeur lnstrumentale soit 0r6 cps), tandis que dans tous les d.ioxannes
mono et disubstituds 1e doublet d" H26q,.atoriaL est consid€rablenent 6lar-gi par couplage ä distance.

Le ph6nomÖne est particulidrenent inportant pour le ph6nyl-4-dioxannenais il est ä remarquer que la structure de ce doublet est beaucoup plusapparent€ -ävec n€me r€solution- dans le m6lange des ph6ny1-4-d.eut€ro-5-
dioxannes que dans 1e d6riv6 non deut6r6. La resorrarrcä de -0-CH^-0- dum6lange des isomäres deut6r€s pr6sente lraspect suivant- (risr"31: --

croyez, cher Monsieur, ä nos sentiments les neilleurs.

O J-'*'
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DEPARTMENT OF CHEMISTRY

Professor B. L. Shaplro
Department of Chemlstry
I1l1no1s Instltute of Technology
Chlcago, Illlnols 6O6t6

Dear Barryl

STATE UNIVERSITY OF NEW YORK

AT STO}IY BROOK

STONY BROOK, I.oNG ISI.AND, NEW YORK

Zip Code 11790

May 1J, l-965

The fo11ow1ng 1s a contrlbutlon to IITNMRN.
13c NMR ectra of Transltlon Metal C c1o entadle 1

onv ? va ves

We have begun a study of the carbon NU(R spectra of transltlon
metal complexes, and some prellmlnary results äre noted below. As
shown 1n the flgure, there ls a reasonable good llnear relatlonshlp
between carbon and proton shleldlngs of the cyclopentad.lenyl groups
1t 7 -cyclopentadlenyl compounds, both belng änomälous1y high] w"-
have conco.cted no convlnclng explanatlon of these results ln terrnsof curnently fashlonable theorles.

The table below summarlzes all ava1lab1e data on carbonyl carbon
resonances ln complexes.

Carbonyl Resonances&

Compound 13 shleldlnE
(p.p.*. )

c

c0

Nl(co )4

CrFrFe (co )Ur

re (co ), (tto ),
Ire (co )rscu, ],
re (co ),
crurFe (co )rr
crnguo (co )+s

crugMo (co )+s

crHrMo (co )rcr

% R Mo (co )ello

11. 5c'd (er. )

1.2d,e(neat 11qula)

-6d 1cHcr, )

-14f (neat 11qu1d )

-16.6d (cncr, )

-16. Bd (neat l1qu1d )

-20.9d (cucr, )

-22, 4,

-22. O,

-32. 6

-34.5

-26. od (cncr, )

-25.)+ (CUrCrr)

lcHrcr, )

(cn cu )



Solvent glven in Parentheses.
To high f iel-d. f ron CS2.
R. Et[ingerr P. Blumef A. Patterson, Jr.1 äfld. P.Cr Lauterburt
J' chem' tout;"**'^l5|'.r (il?:?'orn"" 

spectra neasured".at f 51]tl uc.Spectrum meas
J-.g. Stothers and" PoC. Lauteibur, Can. J, Chem !.1 L563 (L96+)..
R. Bramteyl B.N. Figgis and" R.S. Nyholm, Trans.-Farad"ay Soc. 58,
1893 Q962) . Measured" at 12.069 Mc.
,ZfrA is 

- 
bicycfo-[ 2 12 11]-heptad.iene (norbornadlene) .

Several features of the results are worthy of comment' Resortances of
carbonyl group's bond.ed. to cobalt and" manganese afe d"ifficult or impossible
to find böcauie they are broad.ened. by partlallv collapsed. coupling with
the quad.rupolar nuclei. fn symmetrical species !gch couplings have been
found in the spectra of the metal, as in Co(Cw)O:- and.- V(C9)6-. In at
least one conpöund", norbornad.iene nolybd"enum tötracarbon.yll_1o1. eg.uiva-
lent carbonyl- grouf s trave been d"istinguished. The d"ata af e l-imited
enough that any of- several interpretatlons 1n terms of the bonding
migh[ be proposed, but we plan to obtaln more spectra on several series
of compounds-befoie venturing into such a. discussion.

a
b
c

d.
o

f
p
a

-2-

ilc.t-Hr vr crr cxEUcAr 3l{Fl ill Aloilitlc lltrAL corPLlxES

Rr
Mel-
Pit

B0-59

Yours trulve

Paul C. Lauterbur
State UniversitY of New York

a.L StonY Brook

(..

l6

I

8^* I(ry-
B. King f
lon Instltute"
t sburgh5 Pa.

cFttrlo(co) !c.Hl ' cHlcoFc{co)r clxo

.u."ili;l"Jlll'\'.)i$li;l,lll,li:it.
coHcf$o(cO)tct. 

a.crFröomoico)rcnio
ilo'C1x6-

\,.r".,."0'

| (CgNlhFrr

.*crxlNntco)!

PCL T AW
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COMUNITA EUROPEA
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f,a Comnlsslone

CENTRO COMUNE DI RICENCA

EUROPAISCHE
ATOMGEMEINSCTTAFT

Dle Komolssloa
GEMEINSAMES FORSCHUNGSZENTRUM

i,iagnetic Resona.nce

BURATOM
ccR

ISPRA
(rTALrA)

COMMUNAUTE EUROPEENNE
DE L'ENERGIE ATOMIQI.IE

La Comoisslon

CENTRE COMMUN DE EECIIENC}IE

EUROPESE GEMEENSCHAP
VOOR ATOOMENERGIE

De Comoissie
GEMEENSCIIAPPELI'K CENTRUM

VOOR ONDERZOEK

Ma;r 11 , 1955

Professor B. Ir. Shapiro
fechnologTr Center
Illinois Institute of tecturologi'
Chicago, I11 , 6A616

[he C-H Hydrogen bond ir: Irio,uicl HCN ano. Exchange Phenoruc-rrrain FeN-.

Dear Barry:

Pecently I started" to J-ook at liqu.id hydrogen cyallide, a nor-
aqueous solvant with aorueou,s properties.

I spra ,
n)/mg

tr'or pure liquid HCN^at about 33oC one fincls tlrr=4,
f j eIä from fltts aiict,t 1 ln= 12O ,1-ppr c'lorni-field. f?'on'
Jcn=268 eps from 1 Jc frHasu.rements.

QQ pI lat:
- v11

pn down-

With non polar

vrhlch are stil far ab

s liCli is not ni-scible ihus or:e has
=o. fn chl oroform arttl ntethylene chlcrir-'.u'

pprrr and 3r74 ppm respectively, \ralt.res
ovä the one for gaseous HCll (:,C,5 Fpn,),

so1
cä

=O

vantt
Jrö

I
U

E)
cliff iculti es
one gets for

t
J

o

c
t-

Contrary to the sitr,ration j-n water sofvaul,s stLch as di-o>:.a.ne,
d-inethylsulfoxide, aträ c"iimeLhlrlfot:n'ig.mitlr.j cause a shift of tl.:.,''
proton in HCII towards lolver a,pplied fj.elc inclieaiing elr itr-
crease in hyd.rogen ltonding due to interaction v,-ith tuc scl i'a;.i .

j\ I ;r'o1a.r
,--i: f i:l:(:i.t C,-

c,: a.sr can i) '
,rr 1:r-

gairist Ti.,S
d1y at a
2.i1 cps.

So far I was not able to obsr'l've JgI but it is clrLite probabl-e
that the experimental conditions were not anhyd,rous entlugh,

A nore qu,antitative d.escription will be puirlisheil. soon.

Sincerely you.rs t

I'iost irLterestine is the beha.vior of acids in i{CIt.
solution of 1OO"/" H2SO4 in HCII rvith 2 mo]- ;1 fiiS as
rl"oes not show any exch.ange vrlth the hydroger. cyani
seen from linewidth measrr.i:€)Irrenl;s and tlre e>listelrce
satellites with Jgg 267 cps. The shifb for H2S0a a
is Br14 ppn. Even llqr,lid HF d.o-es not exchange rapi
concenträlion of appiox. 1 m.6 gp = 7 ,+1 ppn,Jgli- =

lAlrrr^f
H. Spieseclce
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Professor B. L, ShaPiro
Departnent of ChenistrY
I llinois Institute of TechnologY
Chicago, Illinois 60616

Dear Professor ShaPiro:

lVe wish to report in this letter some recent results
obtained in the NI\{R studies of adsorbed molecules Ifor pre-

lininary reDorts see: D. Fiat, BuL1. Res. council Israel,
10A, 4L (1961); J. Reuben, D. Fiat and ['1. Folnan, Israel
J. Chem. ]r 276 (f963)1.

The Line widths (A) of NFIu adsorbed on norous Vycor

glass were measured at 56.4 }itc and 24.3 I{c as a function of

coverage below a nonolayer. It was found that A56.4 t L24.3'

The largest difference (ouu.o - 024,s) were observed in the

region O = 0.5 - O = 0.6. itu line wi<lths at O = 0.6 htere:

A56.4 = 580 cPsr Lz4,s = 285 cDs" It vtas possiblet by

taking the derivative of the absorFtion nade to tesolve the

line at 56.4 lr4c into a doublet'
The particular dependence on frequency leads to the

suggestion that two adsorbed Dhases rvith a chenical shift
between them are present in the System.A low limit of 5,2 Ppm

for this shift can be estinated. One possibi lity for such

a frhenomenon is the lrresence of adsorbed *t, nolecules and

*t; ions formed by adsorption of ammonia on the acidic oli

groups of the surface.
Sincere 1y Yours t

Y'%"a,f1!'*t .t<,*g

J. Reuben D. Fi at
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The University of Strathclyde
Formerly the Royal College of Science and Technology

GLASGOW, C.t. TEL: BELL 1100

Organic Chemistry Section

]-Oth Mav, L965.

Associate Professor Bernard L. Strapiro,
Department of Chemistry,
Il-linois Institute of Tectrnologtr,
Tectrnology Center,
Chicago Il-I-inois 6O6L6.
IJ. S.A.

Dear Barry,

Herewith our contribution wtrich I trope will keep us

in firnds for a l-ittl-e longer.

SBectra of eth:rlene sul-phite and ethylene sel-enite

Abratram (l. Chem. Soc ., L965, 256) has recently reported

on the particul-ar cases of AAT BB? spectra in which Jalr = JBB,

and. tras shown trow the difficult calcul-ation of parameters

can be actrieved. We can agree with the di-fficulty and comment

here on the spect:rrm and parameters of ethylene sulphite which

he mentioned en passanf . I{e have examined spectra of ethyl-ene

suLptrite at 4o Mc/sec and 60 Mcrlsec. obtained in a variety of

soLvents. (the 6O Uc/sec spectra were kindly :rrn by Colin Fyfe

at Dundee). The parameters obtained tor 3Vf" solution in CDCl-s at

6o r,lc/sec are 6 = L2.93 c/sec/t*,/=/!9,.,/ = 6.84 c/sec,

JAg = -8.47 "/""", .{AB, =

somewhat different from the

+6.42 c/sec. These walues are

walues quoted by Abraham for the

I

pure substance since bottr the chemical shift and coupl-ing



80-63

constants are sensitive to solvent ckranges. Agreement between

calculated and experimental spectra r^r'as only obtained after

three complete rounds of ttre computation process:- energy

1eve1 assignment--*ener€V leve1 and parameter iteration

(ff iterationri ) -+ tkreoretical spectrum

Ethylene selenite (f) in CDCIa gives a similar spectrum

to the sulphite 5 = 10.B c/sec, /!OO,/=/!uu'/= 7.O c/"ec,

JAe = -9.2 c/""c,, JRs, = +6.2 "/""" (lo Mc/sec. parameters

obtained from algebraical calculation). The AATBB' spe"trum in

CDCI3 is confused by an additional sharp single line which

decreases in relative intensity and moves to lower field

on d.ilution. Tn ottrer solvents (..e. pyridine) and. in the

molten state (> 64t) the spectmm is a fairly brroad line, the

shift to lower field on dilution again being noticed. tr{e

attribute tLrese results to the reversible formation of a

dimer (ff) and hig}-er polymers e.g. (fff) in whictr the

hydrogen atoms are equivalent. The rates in the monomer

dimer eqßrilibrium mrst be low (separate spectmm of monomer)

brrt the dimer-polymer equilibrium rmrst be fairly mobile. hie

are sti11 investigating this phenomena.

2
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A siniilar dimerisation has been suggested

sulp?roxides (.f . R. F. Watson and J. F. Eastman,

Miscellaneorrs tons ranse couplings

r-l

@)

in

J.Amer. Chem.

I{e have forrnd an unexpected long range coupling

(+ bonds) t"tween S-H and the Hts .." the tertiarv butvl

group i.n @-butylmercaptan. (J = 0.6 "/r""), and a not

unexpected one (5 tonas) tt, 2,2r2-ttifluorethyl formate between

tkre fltrorines and tl.e formyl hvdrogen (g, = 1.O c/sec.), We

think these are new. Collectors please notel

1-Bromo-l--ctrlo ro-2 .2 .2- trif l-u oroethane as a test substance in

fluorine resonance.

w"hen operating our Perkin-Elmer RlO spectrometer on

fluorine frequency, we have for some time felt the need for

a test substance suitable for trimming and testing ttre field
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lromogeneity by the wiggle beat method, analogous to acetaldetryde

in proton work. We would l-ike to suggest CFs.CHCIBr to fill

ttris €äp. It is readily available as the anaesthetic
ttfl-uotrranerf or "halothanert . The H-F coupl-ing constant

is 5.3 "/s"co so that the wiggle-beats are about twice as

freqrrent as in acetaldehyde.

Yours sincerely,

4

Vrgtx ßn.4.^

/Ltrnt-ot-, h. D. ß-'r'^^

P. Bladon

N. M. D. Brown.
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TABORATOIRE DE SPT$ROSC()PIE llERTIIEil}IE

ANNEXE DU

LABORATOIRE DE RECHERCHES PHYSIQUES A LA SORBONNE
I , RUE VICTOR-COUSIN, PARIS-Ve

zz7 6/P.F/ JM

pARls, le 3 rnai 1965
ODE : 2{-13 POSTES ,{8,1, 483 et 263

M. le Professeur B. L. SHAPIRO
ILLINOIS INSTITUTE OF
TECHNOLOGY
Technology Center

CHICAGO 60616
u. s. A.

Cher Docteur Shapiro,

. Dans une 6tude g6n6ra1e des compos6s ac6tyl6niques que
nous avons entreprise au Laboratoire, nous avons 6t6 amen6s ä mesurer
les couplages ä longue distance entre protons . La s6rie CH.- (C=C)--H
est particulibrement int6ressante car les couplages entre le froton aö'6ty-
l6nique et les protons du groupernent rn6thyl peuvent s'effectuer ä longue
distance. Nous avons obtenu les r6sultats suivants :

Snyder, Altrnann et Robe"ts (l) avaient d6jä rnesur6 les
couplages dans les deux prerniers cornpos6s. Le couplage ä travers
8 liaisons dans le, rn6thyltriac6tylbne a 6t6 rnesur6 p_our 1a prernibre fois
(2) dans notre laboratoire gräce ä un compos6 synthütis6 par M. Chodkiewiez
13) du laboratoire du Professeur Cadiot. Cette valeur du couplage 0,65 Hz
est la plus 61ev6e qui ait 6t6 observ6e ä travers 8 liaisons.

- (-=L - ll

- c-c - c=c-H
- c=c - c=c-c=c - H

2,.80

1,30

0,65

4,82

7 ,49

10 ,16

0,207

0,133

0,098

J(Hz)
o

d(A) r/d(^-

CH

CH

CH

3

3

3

l.
)
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Les carbones de'CEG 6tant parfaiternent align6s, on
peut tenter de cornparer J et ltinverse de la distance qui s6pare les
protons.

lin6aire enfte L/
comme le rnontre la figure il y a une relation sensiblement
d etJ.

t r a n s m e t t e n t b i e l ; : 
"" 

: : ;i" ä il l'ffJ : 3ä: l:il : Hi : :, :T 

"""Ti 

f"' äi:?::i
corrrme lrinverse de la distance entre protons.

Veuillez agr6er,
nos sentirnents cordiaux.

Cher Docteur Shapiro, I'expression de

R. FREYMANN P. JOUVE

1. - E.I. SNYDER, L. J. ALTMAN, J. D. ROBERTS : J. Arner.
94, 2004, 1962

Z. - P. JOUVE, M.P. SIMONIN C.R. Acad. Sc. Paris, t. 257,
1963

3. - M. CHODKIEWIEZ Thbse Paris L955.

Chern. Soc.

p. LZI-123
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