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uNrvrnstr€ DE NANTES

FACUTTC DES SCIENGES
B. P. IOII NANTES Nonres, te 25 fdvr"ier 1965

Laboratoire de Chimie 0rganique-Physique

38, Boulevord Micheiet - Nonles

Isom6r'i-sa tion ct ' 6 +hers a.cdtvtönir:ues

I-. le Prcf esseuri B.L. SI{AFIRO

Illinois fnstitute of Teclinology
Technology 0enter
CIiICAGO 50616

Cher Prof'esseur ShaPi.ro'

I\ous vol;ts t.r'ions dtexcuser l-e letard. ai,i:orte5 ."1 l,tenvoi
cie notre contri bution aux IItNr'l.Rlrjewsfetters.

Cel-le-ci se raiJporte ä une 6tude de f is;oriörisati-on
d'6'thers a-acdt.ylöniques et aux problömes rte non drluivalence magn6-
tique rencontr6s d.a.rrs ces coml,osds.

Les u'J'riv6s acetylörtiques ciu type
R-C=C-Cll.(H' )-l-CH2-CH3 (tt=crrt

ont öte isom6risös en allönes(r) de to"*ti"O
R-cH=c=c(H' )-a-cHz .c,j.l (t :c. R..Acad.sci .259,1347 rT.964)

la R.rir.l\. est clans ce cas un excellent rr,oyen dt6tude <1es conciitions et,
des pourcentilges drisom6risation.'811e permet en outre de mettre en
6vidänce 1'6vol-uti-on ultdr:ieure tie l-ra.l1öne en cliöne conjrrerr6

R-011-0H-0=C(
A-CH|-CH.J

et cle dfternriner Ia configuration des systlmes 6thyläniques formds.
Le t2bleau suivant clonne ouelques exelrii,les de llaranätres caractdris-

oi-f1'6r'ents i-

,-,Ilc4Hg
etS)

l Rr=C HI] 2n+I

tiques de ces
(\) (2o')

t unr-tnit-oH 
( 
%-tlr t ) 0u;

C 

^H.-CH=C=O 
( LlSHIf )-S-L,'u(ol 

.

c biis-ö:t-t=f;fi lit
ö) 0-cH2-cHl

',"' i[=[[:ü;:ltt'

soinures:

5t,, = 7 r42 Szu= 3,t16
Jr"lt :-9,0 Jzn,. -'7,o

5r
T- : 2155

aJ lt^6-;; 
= _2,r7 51r;-4, 14 5115 ={,20

J;; :16'o .J,rlq,hrb 
.rrc')

i; = ,!,, !7 5',,o.-- 4 ,Q7 tcr\=4 r rJ

ssl = 12,6 /

H (r)
Q-cHl (*) {
11) (11

CHz-cH., ( x )

Sa= 4,16
Jzb,{ ='7 'I5

t
{

5r15,, 6,5 /7 ,06

Stj[6.r ,9/6,15

( 5 exprim6s en ppm pa.r rapport a.u Tt".,S; J expri-rr:6s en her:t z ;x da.ns CC14 )

Les eiths:rs ::c j1;yl.':nioues envisafl6s prdset-itent une sgyrndtrie mol6cul-ai-
reli1s pe'nei;teät donc l-ri. cieter;nination cle dift'6rt:nts coullla.ees gemi-
ni-iux.llous -dtuuions l'influence de la nature d'e lt et R sur les diff6-
;;;;;;-ü Ä";;i;; -grorp",.ents 

m'i ''rl(itiq 
uernent non 6ouivalents.

Bien cordialement rilJhe",.rtAR'-lIIi q ü*h G'J'i'u\RTrN
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DEFAi'MIN7 OF CXEüI'?iY

UNIVERSITY OF COLORADO
BOULOER.COLORAOO AO304

February 23, L965

Professor DarrT Shapiro
Departnent of Ciremistry
Illinoi-s Institute of Technology
Chicago, fllinois

Dear 3arry:
I thoughi; that the readers of lfn'll'R rright be interestecl in an

example of hou magnetic anisotropy effects can be used. j-n structure
proof. The Diels-Alder reaction between tetracene and acrylonitrile
has recentllr been carrj-ed out by l'ir, Fred Deirel' of our clepartment. lie

isolated two isoniers, A, rn.p. 1.370 arrC B, in.p. 2050. These must have

structures I or If
CI.J

I IIx m mr Hx

The problerit is to tell which is irhich. the arornatic region of the
norrr?r speci:ru:n of ethanotetracene (Iffi) consists of a oair of over-
lapping ArB, spectra plus a single fairly sharp l-ine whj-ch nust be

due to the tr'ro prot,ons marked tt i" stmcture rIr. rn isomer A, tluls
single line is unchanged frorir the ethanotetraeene spectrum. fn iso-
rner B, hor,rever, the intensity of this s:ingle line is reduced to one

hatf of its original valuer and a new line appears r,rith equal inten-
sity 0.11+0 ppm downfield frorn the origina-l. Thj-s result conelusivel;r
shows that i-soroer B roust be structure I. The center of ttre C r II bond

lies over one of the H* protons in strueture f str-ifting it downfield.
A calcrrlation of the erqpected downfield shift on ttre basis of a mag-

I
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Proi'essor üarry Shapiro

February 23, 1965

Page 2

netic anisotropy of 16.5 x 1o-6 
"r3/,no1"1 

ancl a üeonetric factor cal-
culated fron Dr,:iriinl1 nrodels (n = 3.üB i, g = 7Bo) gives a value of
0.136 ppm, in excellon'b agreernent with e:iperirnent.

0ther Diels-rtlder cheralsts, using acrylonitrile in rigi"d. sl,stems,

may be benefited by tire above considerations.

$incerely yours,

-7 ) ) . (.,-?, //a--rL t c t:*
l,elvin ii'. Hanna
Ässociatc Professor

1l!trH:gb

1G. s. P,ectdy ancl J. iI. ilolclstein, J. chem. Phys. e 39r 3599 Q9()3).
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ESSO RESEARCH AND ENGINEERING COMPANY
BAYTOWN RESEARCH AND DEYELOPMENT DIYISION P.O.BOX 42ö5, BAYTOWN, TEXAS 77620

February 16, 1965

D. L. BAEDER
MANAGER NMR Chemical Shifts of

Aliphatic Amines and Amid.es
Dr. B. L. Shapiro
Department of Chemistry
Illinois Institute of Technolory
Technolory Center
Chicago, Illinois 60616

Dear Dr. Shapiro:

Currently 'we are in the proeess of revising and. extend.ing our NMR

Shift Charts. fhis correspond.ence reports some of our work on aliphatic amines
and amides. The NMR spectra were obtained. on our A-60; the liquid.s were tun
neat and. in L@o sol-ution in D2O, CDCI3., or CC14. The sol-id.s l/ere run in LO$

solution in D2O, CDClg, or CCI4. AIl data were referenced to tetramethylsilane
or to hexamethyldisiloxane. Protonation of amines was accomplished. by d.issolving
the amine j-n concentrated. HCll H2S04t or HCOOH. About fifteen amines and fifteen
amid.es have been stud.ied. thus far. The data on some sixty compound.s reported. in
the literature (Tr2r3r4r') are also included in the ranges given in the charts.

As is evid.ent in figures I, 2, and" 3, the shift d.ata are far from
complete. tr'le intend to fitl in the gaps in these charts as wel-l- as to extend.
or;r chemical shift knowledge to aromatic amines and amid.es.

-v€f{.,t{lv Yours,

.,r/Wt5:a,'t/ --
( ./:i,J'. J, R. Reed.

JJRR: osa

(r)

( z)

J. L. Sudmeier and. C. N. Reitly, "Nuclear Magnetic Resonance Studies of
protonation of Polyamine and. Aminocarboxylate Compound.s in Aqueous Solutionr'r
Anal-. Chem. 56, f69B ( Lg64)
R. M. Moriail!, "The Effect of Solvent upon the NMR Spectra of N-Methylamid.es.
I. Solvent-Solute Complex Formatlon between Amides and Aromatic Solventsr"
J. org. Chem. 28, Lzg6 (feof).
L. A. LaPlanch and M. T. Rogers, "Cis and Trans Configurations of the Peptide
Bond in N-Monosubstituted Arniaei by Nuclear Magnetic Resonancer" J. A.C.S.

*'..33!, lltun) ' . 
" !i Ri nhqrrr q r. of Amidefr-V. Hatton and R. E. Richard.s, t'Sol-vent Effects in NMR Spectre

Solutionsr" Mol. Phys, !, I59 (rgoz).
L. A. LaPlanch and. M. Tl Rogers, "Confi-guration in Unsymmetrical N, N-Di-
substituted Amidesr" J.A.C.S. 85, 31zB (1965)

(s)

( t-\

(s)
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CHAS PFIZER 8 CO., INC.
ES.TABLISHED I849

GROTON. CONN
HILLTOP 5-:,6II

ÄAEDICAL RESEARCH

LABORATOR IES

February 26r. L965

Prof. B. L. Shaplro
Department of ChemisEry
Illinots lnstitute of TechnologY
Technology Center
Chleago 16, Illinois

Dear Dr. Shapiro

Your pioneering n.m.r. work on the dl-0-methyl derlvatlve of

the C11-fragment from oleandomycin, referred to here as ttC13-compoundrr,

certalnly played a major role ln the overall structural elucidatlonl of

oleandornycin. I have contLnued to build on the detail"2 of this knowledge

to gain information regarding the absolute configuration at the asymmetrlc

centers which have been localized ln the C13-compound, cf. Chart 1.

vthro3 relative config-

uratlon m.rst exist between C.5 and C'6; since C'6 has been fixed as

( 6S)4 1n oleandomycin 14!g _!( -) -nethylsuccinLc actd (derived f rom C'5, 6,

7,8 ln the antibiotic, cf. Ref. 1), the coupling speclfication (55:65)

nust also f ollow in I. Accordingly, the C13-compound can no$I be vl'ewed

as a 5D-ketopyranoside; cf. Chart I where numberlng reflects ultlmate

orlgin ln oleandomycin and theoretically-possible structures are lndi-

cated according to remaining epimeric (C'8) and snomeric (C'9) variables.

Since observed2 J5a, 6a dlctates a Cl conformatlo,'5, one

candldate ( prD-S) ls automatically dismissed as an impossible diaxlally-fused
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Prof. B. L. Shapiro 2 z/zo/ os

66-5 ring system Further study considering base lines for chemical

shifts of methoxyl groupsT in vatious environments leads to the

inescapable conclusion that the observed 6.31 r and 6.37 r values can
8

arise from only one remal"ning possibility (BrP-R) , hence (8R)

oleandomycin.

9
in

2

1. F. A. Hochstein, H, E1s, I^1. D. Celmer, Shapiro and R. B

I.Ioodward, J. Am. Chem. Soc. , 82, 3225
B. L.

( 1960) .

B. L. Shapiro, rrA Sumnnry of Proton Magnetic Resonance Studies
on Compounds Related to 0leandomyclnrr, Mellon Institut.e, PltEsburgh,
Penna., April 27, L960, example No. 2O, a privately circulated
report. Excerpts from this reference (60 and 40 Mc, MeCO-d6 data
and conclusions summarized ln a chalr conformation cornplete exeept
for the nature of the ring junction) are adapted to numbering in
Chart 1 as follows: C.5,-tt, a doubled doublet centerlng at 6.07r,
J 5a, {gau"he/5a,6a: 3/Lo cps; C.3=oMe, C'9-oMe as singlets at
6.31 and 6.37r , cf. CH3COOCH3, 6.35r. The author expresses
appreciation to Dr. Shapiro for permission to reveal thls lnfor-
mation.

3 (a) Nomenclature Comtnittee, Division of Carbohydrate Chemistry
of the American Chemical Society,
(b) S. Furberg and B. Pederson,
( 1963).

J. Org. Chem. , 4, 281 ( rg63) ;
Acta Chem Scand , !J-, 1l6o

4. R. S. Cahn, C. K. Ingold, and V. Prelog, Experientia, !2,81 (1956).
The system outlined tn Ref. 4 is used for accountlng purposes whlle
the more descrlptive carbohydrate system (Ref. 3a) is employed ln
discusslon, a practice condoned tn Ref. 4.

R. E. Reeves, rrAdvances in Carbohydrate Chemlstryrr, Vol. 6, C. S.
Hudson and S. M. Cantor, Ed., Academic Press, NewYork, N. Y.,
1951, pp.107-134.

E. L. Eliet, Itstereochemistry of Carbon Compoundsrr, McGraw-Hi11
Book Co., Inc., New York, N. Y., L962, PP. 112-114.

H. Conroy ln ttAdvances in Organlc ChemisLry: l4ethods and Resultsrr,
Vol. Il, R. A. Raphel, E. C. Taylor and H. I'lynberg, Ed., lnterscience
Publtshers, Inc., New York, N. Y., 1960, pp. 308-311.

5

6

7
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Prof. B. L. Shapiro -3 z/zo/ os

Thls argument follows classlcal linee (Ref. 19) invoking wealth of
well known model systems in the field of carbohydrate chemistry.
One of the observed 6.31 and 6.37it values has already been accommo-
dated (Ref. 2) as due to C'3-OMe, which is understandably low on
the shleldlng scale (models and theory), Because of their slnilar-
Ity, it 1s lmmaterlal which value actually represents C.3-OMe. The
critical polnt is that only prD-R, possessing equatorially-dtsposed
C.9-OMe deshlelded by the ringloxygen (this alone accounts for
6.50t values in classical models) and further deshlelded by
oxygen functlonaltty in other planes can account for elther value.
This 1s further Evident by considering that the renalnlng possi-
bilitles, or!-R and crP-S, both contain C.9-OMe as a:(lal anomerlc
groups whlch-are traditlonally more shielded than thelr equatorlal
counterparts (cf . 6.6-6.7 r bäsel.lnes). Inspectlon of scale mode-ls
(Metaloglacs, Lnc.s Boston, Mass.) of each axial-methoxyl possl-
biltty reveals no exceptlon to expected shieldlng thus substantlatlng
their excluslon.

9. The (8R) speciflcatlon ln oleandomycin was reached earller by a
different line of correlations involving erythronycln ln whlch 8R
has'been establlshed Ivta (+) c-methyllevulinlc acld, cf. DJerassl,
et al, Tetrahedronr 4, 369, (f958)], cf. W. D. Celmer, Proeeedlngs
of thc Congress on Antlblotlce (June 15-19, 1964).Prague, Czechoslovakia,
ln press.

I am comnunicatlng this aspect in advanee of publication

announcing the total absolute conflguratlon of I, i.e. 2R:33:45:55:

65:8R: 10R: 115: 12R: l3R: I tR:3rS:4'R:5'S: lrrS: 2rrR:3rrS ' 5rrR.

Wtth beet personal regards.

Very sincerely,

l.f. D. Celner

/ "".
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UNION CARBIDE CORPORATION

P. O, BOX 278, TARRYTOWN, N. Y. LO592

Gt xG(x)dx=xGe-

Niarch 3, L965

Professor B. L. Shapiro
Chenlstry Department
Illinois Institute of Technology
Chicago, Ill-inois

Dear Barry:

One problem that has occupied us here is the direct measurement of
first moments of spectra on the A-60. From these one can obtain the average
chemical shift direetly (W. A. Anderson and H. M. McConnell, J. Chem. Physr
26, t\96 (W>f)), vrhich may be of interest either in itself or as a starting
point for the application of sum rules

At first we adopted a head-on approaeh by inserting;a linear
potentiometer between the spectrometer output and integrator input, and
meehanieally coupling its wiper arm to the reeorder drive. Ihis gave an
outBut proportional to x G(x), wtrich when integrated gave the first moment.
lüe then obtained the integral by fixing the viper arm (actualty by switching
to a fixed voltage divider), and obtained the centroid of the spectrum from
the quotient of the two.

It tater dar,,ined on me that double integration gives a more direct
route to the same thing. fhis follows simply from integrating the definition
of G, by parts:

x)x,

I
i'r

It is assumed, of course that all the spectrum of interest lies betveen the
Iimits x., and xo. Iiris equation tells us that the double integral becomes
linear oäee thetslnctrum is traversed (x > xo) and the horizontal intercept of
this tine is just G-,/G^. Hence all one has to do is exbrapolate this linear
portion of the doubte Yntegral back to its intersection i,rith the base line,
and the centroid can be displayed right along with the integral on a standard
A-60 trace.

We have used either two integrators in series or a double integrator
eircuit which requires only one operational amplifier. 0n reasonably coneentrated
(- LO/o) solutions an aceuraey within 1.O c.p.s. i,es not difficul.t to obtain. In a
number of cases we have been able to solve structure problems on the basis of the
centroids of spectra.

dudx

x) x,

I J 
-'"'

,:.
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hofessor 3. I.,. Shaplro Page 2 March 3, L965

I hope to have a l-rnitecl number of preprlnts avallabIe shorbJ.y
drlch go lnto more detall-.

Slncerely yours,

XtsW: srb ##*"

TI c(x) auoc

cr/eo
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UNIVERSITY OF \TASHINGTON
DEPARTMDNT OF CHEMISTRY

SEÄTTLE, \TASHINGTON 98IO'

lvlareh 5, ]-965

Professor B. L. ShaPlro
Dept. of ChemlstrY
I1llno1s Instltute of Technology
Chlcago rI 11lno1s 6O6t6

Dear Barry 
ns,r nn ,'o do some wor.k on several 811Reeently I had an oceaslon to do some work on s(

compounds. In orden to check ny fteld I used a pure sample of

tetraborane whlch we had. The resultlng speetra looked so lnter-
estlng I declded to look lnto 1t further'

The coupllng constants obtalned for HlrgBrrg and H" ,nB"r!- 1

agreed excellently wlth those found by !{lLllams, Glbblns and Shaplro' -

Jrr.r4Bzr4= t29 e/s' JHrrgE rr', t^'o 
:('

rnstead of a varue for JHr,B",o o, ')i'-\"o'L7r. for the brldge protonsl,

r found a value of only zg;7;. Thls value was readlly obtalned fron

the Low-fleld trlplet 1n the Bll spectra'
In regands to the up-fleld doub let , R1gdln, Hopklns and'

Baldeschwlelen2 hr.r" lndleated that B10-81 1 coupllng 1s small. If
thls 1s true, the complexlty rmrst orlglnate from a 811-811 or a

B H lnteractlon. rt ts posslble to asslgr, " u"i'är"iäur., to
1r3 2 t4

tüä";i*i"rn coupllng ln thls rmrltlplet but lt ls dlfflcult at thls

tlme 
-t" 

äiöfa1n the asymetry present ln each group whlch go to make-

up the maln doublet.
Maybe wlth tlme addltlonal lnforrnatlon w111 help determlne thls

but for the present the complete pleture of tetraborane rernalns

not elear.
The B1r speetna was taken aü t).Zjmc. and. the Hl sPectra at 60mc.

1 R.,E.Wllllams, Sldney G. Glbblns and I.Shaplrol J.A.c.s. 81,
6164 (L959).
J.s,Rlgdln, R. c.HOpklns and J.D.Baldesehwleler' J. Chem' P]rlff'fit
!572 (L96t).

2.

SlncerelY,
/"'\

7-"i.r:'*r, '.,, -I
Bernard J.

BJN,/lb

'i!
/,o,r
Nlst
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INSTITUT FÜR ORGANISCHE CHEMIE

DER UNIVERSITAT KÖLN

IJr, lIo Günther

KöLN, l{prch 7 
e

ZÜLPICHER STRASSE 47
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Associa,te I'rof . R. L. ShePiro
Depe rtment of Cheni stl'\t
Iltinois Institrrte of 'lechrrolog;r
Technolog'rr Center
Chicpso. Illinois
USA

jlear lJarr.:r'
0n inspection I founrl a misprint in my recent'News-

letter 76-20. The estimn.ted rptio of the equilibriurn mixttrre

between oxepin (f ) and. benzerLe oxitle (f l) shoulcl res.d

II : I tr (J'5 instePcl of I : II - 0.5'

I nay add, that in the mea.ntime we lrave been able to observe

the individurl spectre of I ancl II (nefolY -13OoC) and I hope

to report the complete rlate. soon.

Slncerely J/ours,

ilr.II. Giinther
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TFIE E'OW CI{EMICAL COMPANY
MIDLANDT MICHIGAN /t464I

March 5, 1965

Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Chicago L6, Illinois

Dear Professor Shapiro

Here is stitl another "SNAIL - MOUSE - DOG'i control circuit for
the A-60. It probably doesn't do anybetter or worse job than
anyone elsets, but it's fairly cheap and easy to construct. I
am enclosing circuit diagrams and a parts list that I used in
constructing the device. As shown, accumulation intervals of
from about 2 to 80 seconds are available, and "Sweep on" times of
from about O.O5 to 1.O sec. are provided. Not shown is a modi-
fication consisting of the addition of a switch between the 5
meg pot and the IOOK pot which allows an additional 5 or 10 megs to
be added to the RC product which determines accumulation times.
This increases maximum accumulation time to about 3b minutes.
Since this is a better way of controlligg very long accumulation
times than the 1OOK pot shown between B- and ground, this 1OOK
pot s6uld easily be omitted in-favor of a switch choosing O, 5
ffieg, or 10 meg resistance to B'.

Another comment I will make is that the
paper capacitors may not be necessary.
be as good in the original versi-on with
accumulation time.

expensive metallized
Electrolytics seemed to
2-8O seconds range of

Please credit this contribution, if
of Dr. J. P. Heeschen, same address

Yours truly,

accepted, to the subscriPtion
as mine.

A. w DougI AS
Chemical Physics
6103 Building
Phone - MElrose

Enclosure

Research LaboratorY

5325

abj
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6

Parts List for sensitivity enhancement ;device

for the Varian A-60 Spectrometer.

A. For witing changes:

auantity required Manufacturer Mfrrs tYPe

I
I
1
I
1
I
2
^'7

ea.
ea.
ea.
ea.
ea.
ea.
ea.
I

8" plus desired
external length

*4t
^,16rt

Cinch-Jones

DescriptLon
Four-cond. socket

il il plug
Six-pos. term.

Nine- rr rr

Six- " marker
Nine- rr ?r

striP

SPDt toggle switch
two-cond. cable

four-cond. cab'Ie
six- rr tr

etght- I' rr

tl

il

?l

It

tt

s-304
P-304
6-14O
9-140

MS-6-140
MS-9-r40

il
It
il

any
?t

tl
It
It

(A small piece of hookup wlre is used as a junper from-TB-9OI--8 to lts-9O1-12. )

B. For mechanical timer

Quan tity required Manufacturer Mfrrs. type Description

L
I

ea
ea

Industrial Tiner CorP. 40 sec/rev gear assem
2-circuit rnulti-cam

timer
tl It

E-L2
RC-4

xERO I
n.oP Y t

XERo 'I copY :

: XERO
1 coPY r

I xERo
1 cor'Y
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7

C. For electrical timer

Quantity'' Req. Manufacturer Mfrrs Type Description

N-68X
5J O1OK G
KHP17D11

5001-4
8370K7
HKP
cu5031
cu1041
cu5052
l-269252

6059252
3059252
L559252
TVA1705

I ea.
1 ea.
I ea.

I ea.
I ea.
I ea.
I ea.
1 ea.
I ea.
2 ea.

ea.
ea.
ea.

Triad
Sigma

Potter Brumfield

Grayhill
Cut ler-Hammer

Buss
Ohmite

tl

It

Sprague

any
any
any

Texas Instruments IN2O7O
G. E. NE-2
Cinch-Jones 4-140

" MS-4-140
Bud AC-429

Potter Brumfield gKHl

Iso.lation Transformer
SPm relay 1OK/1, 1 ma
4PDT relay 48VDC, 26OOSL,

20 ma
4-pos tap switch
DPST toggle switch
ä" * lä" fuse post
5OK ohn potentiometer

IOOK ohm 'r
5M ohm rr

12 mfd ZOOV. metallized
paper capacitor

6?ril?r
3???rrr
1.5tt rr ?r

10 nfd 45OV. electrolytic
capac j-tor

47rtl, lW resistor
4.7K[b, 1W resistor
1OOKO, $W resistor
IN2O7O Silicon rectifier
neon bulb
4-pos. term. strip?t ?r marker strip
5"x7"x3" Alum. Chassis
Re1ay Socket

1
I
1
I
I
2
I
2
1
1
1
1
1

?t

?l

?t

llea.

ea
ea
ea
ea
ea
ea
ea
ea
ea

Also needed will be miscellaneous hardware, grounding posts,
rubber grommets, power cord, terminal posts, hookup wire,
spaghetti, 'etc.

XERO XERO XERO
cor'\'
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THE UNIVERSITY OF BRITISH COLUMBIA

VANCOUVER 8, CANADA

DEP.{RT[{ENT OF CHEMISTRY March 12, 1965

Professor B. L. Shapiro,
Departnent of Chemistry,
Illinois Institute of Technology,
TechnoLogy Centre,
Chicago, Il1inois,
United States of America.

Dear Barry,

This is just an interin letter and I hope to be able to
send you sone more interesting data in a few weeks I time.
Roy Johnson has recently run sone 100 M.c. spectla on the 1,6-
anhydro-hexopyranoses which I had previously reported in note
forn, and these spectra confirmed that the I,3 - couplings
between diequatorial H., and H" are definitely 'rlong-rangeil and
not'rvirtualrr. We alsö find Several additional long.-range
couplings which can be added to the enormous list already
available. These are between H" and H. of the -D-manno-isomer(I) and between H, and H^ of th8 D-idolisoner nit.u oA :-

b
uul

-= 
---o

-*---o,

sH l,l 0 H

044 O 0,.-0Ac

0*.

r)

We shall be giving a ful1 report on these conpounds soon.

With best regards,

Aß

H

3

5p

H

+

kI
I

H
Hz

v,
( (,

At* A^/!
L. D. Ha11

Assistant Professor of ChemistrY

LDH/bmd
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SHTFT RANGE AND SUBSTITUTION

Dear Professor ShaPiro:

lltre NMR chemical shift data for the 700 compounds in the
two volume Varian NMR Spectra catalog have been compiled and
tabulated according to structure and substitution. A few
atypical cases are excluded, and strained ring protons are
not represented. Chemical shifts are in ppm. downfield from
TMS. Data for water are from 'J. R. Ilolmes,
84, 4667 (L9621

.T. Am. Chem' Soc.,

PROTONS BONDED TO SATURATED CARBON

ALI{ANES: METIIYL ALKANES: METHIIVYL

o .57 -2 .47
L.53-2.87
L.78-2.68
1. 50-3 .69
L.92-4.30
2.L5-4.30
3 .22-4.40

4.33

0.3s-3.65
2.O4-3 .52
2.LO-A.28
2.2L-4.73
2,23-4.07
2.20-4.47
3 .13-3 .82
3.23-3.57
3.L7-4.67
3.48-4.O5
3 .30-5 .03
3 .93-4.17
3 . 10-6. 23
4.13-5.30

5.57

RCH3
ARCH3
O=CCH3

-SCH3
N-CH3
XCH3

-OCH3
O2NCH3

2 .40
3 .58
3.97
5.02
5.33
3 .85
5.4r
5.lB
98

4.ro-4.67
4.20-5.52
4.20-5.93
4. 58-6.31

s. 15
4.73-5.47
4.82-5.50

5.52
s.63

5 .81-5.82
5.77-6.07

5.93
6.L2-6.27
5.58-7 .75
6.85-7 .27

R3CH
O=CCHR2
ARCHR2
AR2CHR

-O.CHR2
O=CCHRAR

-o (o=c) crrn
-o (AR) cHR
(o=c) 2CHR

XCHR2
(-o-) 3cH
O=CCID(R
(-o-) 2cHR
Aru(CHR
AR3CH
(-o-) 2CHC=o
-ocH (c=o) 2

-ocHRx
AR{o=c) cHo-
X2CHR
XrCHC=O
(Än) 2clx
(-o-) 2CHAR

X3CH

1. 53-
2.L4-
2.46-
2.30-
3.20-
3 .63-

3.

3 .59-
3 .83-

ALKANES: METITYLENE

RCH2R
ARCH2R
O=CCH2R

-OCH2R
XCH2R
ARCH2AR
O=CCH2AR
O=CCH2C=O

-OCH2C=O
XCH2C=O

-ocH2AR
XCH2AR
-OCH20-
XCH2X
-OCH2X
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SHIFT RANGE AND SUBSTITUTION

pRoToNS BONDED TO ITNSATURATED TABEQN

ALI(YNES ALKENES! SUBST.

AI,KENES : UNSUBST.

L,80-2,62
2 .87-3 .08

4,49i5,08
4.77-5.32
5 .12-5 .88
5.07-6.L2
5.68-5.93
5.72-6.27

3 .79-4.85
5.05-6.99
5 .73-6.70
5.38-7 ,94
6. L0-7 .83
5.73-8.10
6.55-7.33

7.73
8,20

HETEROCYCLIC

5 .73-6.30
6.37-6.98
6.L3-7 .32
7 .O3-7 .74
6.5L-7 .98
7 .20-8.23
8.08-9.04

HC=CO-
(Hc=cH) an
C=CHC=O
HC=CC=O (trans)
HC=CC=O (cis)
C=CHO-
(c=cH) (en) z
C=CHNO2
HC=CNO2

Furan,
lflriophene

Pyrj-dine

RC=CH
ARC=CH

R2C=CH2
NCH=CE2
R2C=CHR
RC:II=CHR
RCII=CHR
RCE=CH2

(cis)
(trans)

AROIIATIC: o-SIIBST.

6.03-6.78
6 . 38-7 .50
6.62-7 .50
6.90-7 .75
6.83-8.27
7 .40-8.36
7 .77 -8 .37
8,00-8.61
8.70-9.55

AI,DEIIYDE t FORI{YL

7 .40-8 . 30
8.O2-8.20
9.47 -9.81
9.48-1006

(-o-) z
-o-
H, R, R2
X, X2
AR
C=O
(an) z
Noz
(ttoz) z

-N=CH-
-O:CH=O
RCH=O
ARCII=O

1eroPyr3)
3)

?]
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SHIFT RANGE AND SI]BSTIfUTION

PROTONS BONDED TO OTHER ATOMS: EXCTIANGEABLE PROTONS

OXYGEN: OH

2.L6-4.OO
4. 50-5.00
L.43-4.28
3 .96-s.00
5 .00-6,00
6. OO-8. 18
LO.OO-r4.22

hindered
common
acidic
chelated

SULFUR: SH

L.35-2.26
3 .27 -3 .45

4.73

NITROGEN: NH

L.LO-2.L7
3 .30-4.63
s .61-6.15
5 . 00-13 .40
5.L6-7 .67
7 .88-9.34

a.47
LO.95-L2.52

RSH
ARSH
R (c=o) SH

R2NH, RNH2
AR2NH, ARNH2
vinyl amine
divinyl amine
O=CNHR, O=CNH,
O=CNHAR
(o=c) 

"NH)c=u-yf,

Hzo
HDO
ROH
AROH
AROH
AROH
AROH

t

,
t

6.77

L2.30-L2.69

L4.L7-16.7L

7 .90
8.38-10.30
B .86-10.97

9.63
ro,28-L2.L4
11.00-13 .21

H...O.

o{ }n
C=C\

.,NOH

=NOH
o-oxy-COOH
o-keto-COOE
RCOOH
ARCOOH

Richard D. Campbell
University of Iowa
Iowa City, Iowa
March 5, L965
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ILLINTOIS T}$SItrI1rTJTE OT'I TECH}TOLOGIY
cHlcAGo, 60616

DEPARTMENT OF CHEMISTRY 15 March 1965

Scale Expansion for the A,-6O Hish lmoedance Sweeo Svstem.

The following scale expansion system ls for the newer high impedance A-60
s$reep system. (Qf. Shapiro, Lorenc and Rickert, MELLONMR 54, 14 (1963). The

scale expansion circult is shown in figure l. It consists of a fixed resistance
Rl (47KQ, Ll2 watt) and a variable resistance R2 (1O0KQ, Borg modeL 205, precision
ten turn pot). Switch Sf (SPST) serves to bypass the expansion circuit when
normal chart widths are being used.

As in the low impedance sr^reep circuit, the scale expand resistance is
placed in series with the D.C. s$Jeep voltage going to the probe" This point in
the high impedance circuit is between the wiper arm of R 918, the chart sweep poi,
and R 907. Physically, thla means disconnecting the lead from the wiper arm
terminal of R 918 and connecting the scale expand components between this lead and
terminal. These two points vrere brought out to the mounting position of the scale
expander through a two rvire shielded cable.

Due to the high impedance of the ne$7 shreep system, the value of scale expand
resistance has to be much higher for a given scale expansion than that used in the
low impedance circuit. Using only the 100KQ pot in the circuit the maximum scale
expansion attainable was about L7 cls full scale. Seeing that the scale expander
wguld probably be most useful at even greater scale expansions, a 47KQ fixed
resistor was put in series with the l00KQ pot. This allows the chart to be
expanded to about 13 c/s full scale. Using this system, there is an immediate
scale expansion of about 25 c/s full scale with the 100KQ pot at zero resistance.
The chart widths between 25 and 13 c/s full scale can then be selected with the
1OOKQ pot.

The 100KQ pot, fixed resistor and, the switch were mounted on a 11rr*5l74r'*173"
aluminunr plate which was bolted to the under side of the console cabinet on the
right side. This location of the controls puts them somewhat out of reach for the
casual switch and dial twiddlers. For the potentiometer dial, a Borg Microdial,
similar to the Sweep Offset dial, vtas used.

Finally, a calibration curve hras ptotted of dial setting versus the scale
expansion, full scale, in c/s" The standard used for measuring the chart widths
was the separation of the outer peaks in the CH3CHO quartet, which is 8.55 c/s.
The chart widths found in this way srere checked by the usual sideband techniques.

Gerald Dagenais

Electronics Technieian
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TB 9O2

R 9t9
r.5 K

S1

R 907
27.6 K

R 9t5
27.6K

SWEEP
OFFSET
R9l7
5OJL

CHART
SWEEP
R 9r8
50 Jl-

R 916
5n-

RT
47K

R2
too K

It- _l

PROBE

SWEEP
WIDTH
CAL.R 909

4lK R 921
7.5 K

FIGURE 1,
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UNIVERSITY OF PITTSBURGH

PITTSBURGH, PENNSYLVANIA 15213

DEPARTMEN; cHEMISTRY

l? llarobr 1965

Dear Bar4r:

Ue have recently obecrved atereospectf,lc long-range (crosa-
rtng) couplLngs rrr glg- and @-2rldLpbenyr-Foletanole (obtalaed
bV th" pnätoctcfkaFon of a5-yloxyacetophenone). For each conpound,
cieantlreeolved ABC epeotra yere observed utth JAB I JgC. XIte p.n.r.
lnranetera ere ll,eted belou.

Dr. B. L. ShapLro
Delnrtnent of CbenLetry
Illlaola InstLtute of, llechnology
Ch!.cago, IlllnoLe @6L6

Ci-e Ieoner (f)

AseLgment t (pp")

6.14

,.L7 Jla
11.94 Jnc

lrans Ieoner (Ir)

t (ppo)

7.*
5.T üAB = J.L c/a

5.Ot
4.t5 JAc ' o.9 c/s
2.6r, 2.\o

Sifroxyl

Aronatlc

8l

%
Ec 4.o7 ülc

2.95, 2.82

= l.L c/e
. O.9 c/s
t O.l c/e

t{6

1,'k.,üCnr+,
H1

c ttlf Co{s
III

|fbe Lsoner aes!,gnnenta uere uade on tbe baeLa of chrornato8rapbl,a be-
bavlor and p.a,r. cvldence; the hydroryl proton above the face of the
aroatlc rfis fut thc @.l.eoncr (If) * gh.teldcd relaül've to the

\ydrory} proton of thäTil-isoler (I). A sl-nLlar bebavlor Ls algo
oüacwäa 

-t-a tn" enologpFcyclobutanols (1).

tbe aggL16icnte of E^ atld E t-n botb Leolers La aot unequlv-
ocal. Ibc bfgb fläfa ehlft of^ tbe oätr'+nc proton (A"l glg to_ the
pbr"Vl rürg fl II nclatlvc to the ehift of E" tu I tnilicatee tbat tbe
Lt4if"o" troton ln I aad II glg, to tbc edJaäent pbttyt Sroup rltght bG

oUcc;vca ai ntgber flc1it; thuffi^ ie Lndicated aE tbe proton glg T-IF
pbcnyt rf.qg anä Eo as the protou^glE to the-hydrorryl grouP:_ I'he öifft-
ä,OtV in aIEie3tnt rftU certatntyTf,e posLtiona of EO anct \ ts
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enbanced by the observatLon tbat the four netllylene protons Ln
Fphenyl-Foxetanol glve rise to a sharp Elnglet at t = 5.15 p.p.D. Lü
CDCIzf houever, t-n droethyLsulfoxidel tbe ger5.nal. protons no Longer

*o"'qru4etLc eq'rr5.valeace but e:rhibit the erqrected AB pattera, üAB .
6.5 c/e (z).

If these aesf.gnnents are val!,d, then tbe large slpss-3{ng
coupltng (O.9 c/a) oecurs betreen protons in a glg relatl.oashl.pt rltb
a slgntflcantly enaller (O,, e/e) coupllng of tbe @ protoae, obserr-
abJ.e onJ.y in f. ilohason et al. have reported a trans croas-rlng
aoupttaj ot -L.5 c/e Ln fTLEourorocyciobutaac-ipE{carboxyll.ö acid
aad an undeterolned (L.e. r 9lg or !g) croee-rl^ag couplLag of O.5 c/e
tn the +nalogouE dLbmao conpouad (9). Roberte has obeerved a croes-
rlng coupll,ag betrcen a nethyl group and a f,Luortne aclross a cycLo-
butarc rdng (cfs-relatJ.onehlp) (4). It Ls erldcnt la the oaaea of I and
II tbat tbe croes-rdag coupllng tg a hi8hly etercoepecl.flo one pt6aü!-
ably occurLng betrecu tro proüons Ln a S-re1atJ,onehtp.

SLncerely,

ry ,6"/_
C. E. Gt'tfft! l{. Gordon R. B. IaCount

(1) n. B. LaCount and C. E. Grd.ffia, lletrabedron lcttersr submitted.

(2) P. Iates aad A. G. szabo, Tetrahsdron lattere, '1t85 (1965).

(r) t. f. Jobnsonl V. Georgian, t. GeorgJ.an and A. V. Roberteonl fetra-
hedron, 19, 1219 (].fir).

(4) tt. thkahashL, D. Davts aad J. D, Roberte, J. Am. Cten. Soc.l !!,
2915 $96ü.
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DEPARTMENT OF CHEMISTRY
OEEMISTSY BUII'DING

Dr. B. L. Shapiro
Department of ChemistrY
Iltinois Institute of TechnologY
Chicago, Illinois 6O6t6

IfrvrvnnsrrY or IITÄH
SaLT LaKE CrrY, ITTAII 44112

March If, L965

Re: Carbon-IJ Chemical Shifts for ftrrid"ine and
Imid-a.zole and. Their Ionic Deri.vatives.

shift d.ata. for nitrogen hetero-
that these vafues could be
charge d.ensities. Contained in
pyri.d-iniurn cation, imid.azole,

Dear Barry:

PauI Lauterbr.lr reported carbon-IJ chemical
cyclics two months ago in IITI\MRN and- exhibited
rationalized in terms of theoretical rr-electron
Table f are chemica^l- shift values for pyrid"ine,
imidazolinium cation and the imid-azolate anion'

Tabl-e I
Position and Carbon-lJ Chemica.l Shift

(in pprn relative to benzene)

Comnound.+
Pyrid.ine (CsHsN)

Srrid-ininiurn ion 1c=Huivtt*)

Imidazol-ate (C=H3w2-)
Imidazole (C"H.N"H) r.
Imidazori"iur (cuHeNzHz- )

2 6-carbons :carbons
.2L.7 n oqt r.00
-L1.2 o.899 +o.t+(o.927
2-carbon 4,5-carbons

4-carbon
4@Br)
-L9.2(o.829)

-16.5
-1 9

-5.6

+L.ö
+6.7
+8.9

These d,ata ind-icate the sensitivity of the carbon-lJ chemical- shift upon

protonation of the nitrogen atom. Furtherrnore, it is interesting to note that the

theoretica^r estimat"" träu R. D. Brown and M. T,. Heffernan, Aust. J. Chem' L2, 55\
(rg>g)] of the rr-electron charge densities given in parentheses in Table I for
pfidi"" and. its protonated- cation show the same trends a.s the correspond-ing chem-

ical shift vaJ-ues. Note that the order in both the chemical- shift and- the charge

densities is d.ifferent for the two compounds. While this explanation for the
scrambled. chemical- shifts would. argue ior the valid.ity of rr-electron charge density
correl-ations, the plot of chemical shift vs charge d.ensity do not coincid-e for the

two compounas, theieby suggesting the ad-d-itional importance of sigrna bond- effects'
No satisfactory agreement-tras leen found- between rr-electron charge densities and

the extrrerjmentät "ti"faittg 
values for the three jmid-a.zole species.

o
J

David M. Grant
; .',,

l'" 1):l/,:i L, {t"'1
Ronald J. Pugfu,f-r" t'

p.S. I still have a few reprints of the Nl{R section of the f964 Annual Reviews of
Physicat chemistry and would be happy to d-istribute them so long as the supply fasts'

(ouc)
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I ortho cleshiekling by the acetanicl.o group
(ef. Prof. S. Sternhett, IITN MR, 76-2 1fg6l)).

\"

Dcar Professor Shapiro,

In connect,ion vith Prof" Sternhellrs observation (loc.6it.) of
the above mentifned effect, it is interesting ti compa.re vith a sini-
lor phenomenon found. in a nucleosicle il.erivative'-NU acetylcytittine
(fU1-which wa.s prepared2 at our University ancl vhose spectrum (fig. f)
sas run at our department. That cytidine (fa) is been acetylated. at
N6, rather than at N 1, has been rlemonstrated unambiguously3. We

havc now comparecl tho NMR data of cytiiline I N6-acetytcytieline, N I-
nethylcyti<tine4 and cytid.ine sulf ate in DMS0 at 25 and 7O e (tablc ) .

H'd'R
I

n42\ca

Hoq;2'5ii'.
"fffil "

56 ott H
Ia R=H
Ib R = CHrCO-

fllc \cH
o
)L oH

Spectra of cytidinc ancl it,s sulfate have bcen allreacly publisbcd. ancl coln-

ncnterl cxtensiy"ly5. The table shovs that the deshietiting effect of
thc olefinic protons, cspecially of thc ortho C5H, is striking, ancl this
nust bc attributctl for a great part to the prefcrcntial oricntation as

in III, ühc carbonyl group heving a noclal dcshiclding cffcct as found

in other cis-syst"r"6, sucb as in IY7. The tcnperaturc dcpcnd"ance is
great, in comparison with thc other substances recoriled, ancl this illus-
tratcs thc ttistocking of the preferred orientation.

o../...

t{R
i -r'f':l

io"-int*

lttt- 
T'c\o

H
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c
H

a
o .ch

rrbose

7gTT



Tabl e

Chenical Shifts (io 6 fron internal TIAS Signal ) and Coupting Constants of
Cytidine and Derivatives (VARIAN 56.4 üc).

rf
@
I\,
N)

Assignment

Product

N 161-acctYt
cytiitinc ( f U1

Cytiiline ( f a1

t661H a'0.

5

10.8
I

7.36
(2)

sec 0H

8.6
(2)

9.2
(r)

Cytidlnc

sulfate tt
sec 0H

NI uc-eytiilinc
chlorhyilratc

r Coulil not be evaluateil (overlapping)
** Thi" product, is püotonatccl at Nl (C.A.Dekkerr.4q:Rev.Biochem' 291 453 (fS6O;;

A, P..Katritzky, A'.J.faring, J Chcm.Soc.l 3046' (fgOl) .

9.7
{.f)

9.5
(r)

Boontnpt

Roontnpt

70e

70e

Roontnpt

Roontmpt

-------
7a0

70e

B
(

a

I )
44 ,.,

5 ro/,

4H

9.37
(r)

8.28
(r)

8

8

8.r4 7.5
gL_____

8.09 7
(r)

7.57.85
(r)

7.57.96
(1)

7.44 8
(r)

86.52
(r)

5.57.L9
( r)

5 Jc /s

5E

7.,6 "43(r)

7"56.43
(r)

6.08 7.5(r)

86.04
(1)

r5 .88
(r)

T5.88
(r)

5.74
(r)

5.75
(r)

2.5

2.,

5.79 2.'
(r)

H5.74
(1)

*

r

5.81
(r)

5.76
(1)

2.,,.47
(r)

*5 .80
(r)

c/sEJ

lr H

3.99
(3)

4.03
(3)

4.O2
(3)

j.gg
(r)

4"o1
(3)

00
)

4.
(r

4.O2
(3)

3.gg
(3)

t

2 t
,/

E
q

3tH
H

3.69
(2)

3.68
(z)

).69
(a)

).66
(e)

3.68
(21

3.65
1z)

J.7L
(2)

3.7L
(e)

5

5tH

2.L7
(r)

lÄeCO

2.12
(rr;

6

)

44J.
(:

40
)

3.
(r

t
N-l{c OH

5.O
(3)

4.65
(5)

5.40 & 5.15(r) (2)

& 5.rO
(z't

4.75
(3)

5.50
(r)

b

20
)

5.
(r

6.9
(qr)
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Although possiblc hytlrogen bond fornation (as in II) has been

ad"vanced.8, it is cyen Borc ptausible that the excess of tbe popula-
tion of thc rotancr III is cluc to clipolar repulsion. The nodels in-
vcstigatcd by Prof . Stcrhell, Brown antl Rae (toc.cit.) tlo not rcjcct
this possibility. It can bc arguecl f.i. that somo structuresr such

as 2r5-dimcthoxy-, ancl 2r5-clichloro acctanilide should be less apPro-

prietcd for a (five mcmberctt) H-bontt formation than thc ortho substi-
tutcit aitro acctanilides. Perhaps it shoulcL be of some interest to

examinc thosc acetauilides with meta polar subst,ituents, such as 314-

ctinitro acetanilidc ?

With kintl regarcls t

Marc ANTEUNIS.

l. More amplc cliScussion on the NMR spectra wiII be publishecl
(M.Ante-unis, Mnvan Montagu) '

2. M.Yan ltontagu, Lab. of Physiologicat Cb mistry, University Ghent'

3. M. Yan llontagu, to be Published.
4. prcparccl. accortling P.Broohes, P.DoLawIey, J.Chem.Socnr 1348 (fgOa) '
5. L.GatIin, J.C.Davis Jr.1 J.Am.ChemoSocor 11, 4464 (WAZ) and fe-

fercnces thercin.
6. L.M.Jacknan ttApplications of l'lMR Spectroscopy in organic Chemistrytf

Pcrgamon Press (1959) .

T. H.Hogeveen, C.Maccagnani, F.Taclclei, Tec.Trav'Chim', !,2,, 937 (f9O+) '
8. S.F.Mason, J.Cbem.Soc.2 )6L9 (rglg).

r2, lt ro9 76

tii.o
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. HAiVAiO XTDTCAL TCHOOL

TI{E DEFARTMENT OF PHARMACOLOGY
2! IHATTUCX aT.r BOgrONr MAa8. Otttl

March 17 r 1965

Professor B. L. ShaPiro
Departrnent of ChemistrY
Illinois Institute of TechnologY
Technology Centre
Chicago, I1linois, 60616

Dear Barry:

ile will have a new post-doctoral position available for the
acadenic year 1965-66.

l{e are looking for a good chemist with a strong physical
background anä an interest in using NMR for unravelling
the iertiary structure of polypeptides and proteins. Thorough
prior knowledge of NMR and protein chemistry is most welcome

Lut not essential. Conditions of the appointment, sal'ary etc.
can be adjusted to mutual satisfaction; enthusiasm for the
project is an absolute prerequisite.

Sincerely,

Oleg J tzky

OJ: rrl
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