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UNIVERSITE DE NANTES
FACULTE DES SCIENCES

B. P. 1044 NANTES

Nantes, le 25 Tévrier 1965

Laboratoire de Chimie Organique-Physique
38, Boulevard Micheiet - Nantes

.le Professeur B.L.SHAPIRO

Illinois Institute of Technology

[somérisation d' éthers acétylénigues Technology Center

CHICAGO 60615

Cher Professeur Shapiro,

Nous vous wrions d'excuser le retard aprorté & 1l'envoil
de notre contribution aux IITN:rNewsletters.

Celle-ci se rapporte & une étude de 1l'isomérisation
d'éthers a-acétyléniques et aux problémes de non équivalence magneé-
tique rencontrés dans ces composés.

Les d<rivés acétyleénigues du type

~C=C-CH(R"' )-A~- - =C _H_ -,z sR'=C
R-C=C-CH(R')-A CH,-CH, (R CyHg—,nC By 58 o
A= O et 8 )
ont éte isomérisés en allénes(l) de formule

H-CH=0=C(R')-A-CH,-Cl, (I:C.x.hcad.Sci.259,1347,1964)
Ia R.M.N. est dans ce cas un excellent noyen d'étude des conditions et.
des pourcentages d'isomérisation.fElle permet en outre de mettre en
évidence 1'évolution ultérieure de 1l'alléne en diéne conjupué

R-CH=CH-¢=C<
A—CHZ—(,H,j
et de déterminer la configuration des systémes éthyleniques formés.
Le tableau suilvant donne quelques exem)leo de parsmetres caractéris-—

tiques de ces difrérents isomcres:

(1) (20 (4) _

C,H ~C=C-CH(C H )-0-G-CH, (%) {90z 3,42 Sovz= 3,66 Su=4,16
675" 58I 3 29,0 -7,0 =7,15

(&) (l.,) b ) @ J').q,l\a - Jiuit =t Jz\,li =
CgHg-CH=C=C(C )-8-CH,~CHy (%) $2 = 2,56 S¢ =6,31

571 _

£ (6) - 2,55
¢, Hy-t=g-o=cCH I3 Jiub
675~ YT H 0 = 5067 Syeds T4 S, 20 8[8=6,5/7,06

(5 0-CH,~CH4 35,4 =16,0 8311“\ 1k ]; 05 g ,S

. N H o S = 4,47 dlhga=4,07 Ddurb, A, I3 d5] - 5,9/6,35
Coits=§=6-=C o { e, = L2 /

1)
m (s\ 0-CH,-CH

P

(sexprimés en ppm par rapport au Tk3;J exprimés en hertz;® dans CC14)

Les éthers ncotylinicues envisagés présentent une asymnétrie moléculai-
re;ils permettent donc 1= détermination de diftérents couplages gemi-
nsux.lous étuaions l'influence de la nature de A et R sur les diffé-
rences de5 entre groupements murnatlnu019nt non éauivslents.

Bien cordlalementlﬂ“;tyxMAnTIN q wh“ G.d MARTIN
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UNIVERSITY OF COLORADO

BOULDER, COLORADO 80304

DEPARTMENT OF CHEMISTRY F‘ebruary 23’ 1965

Professor Barry Shapiro
Department of Chemistry

T1linois Institute of Technology
Chicago, Illineis

Dear Barry:

I thought that the readers of IITIIR might be interested in an
example of how magnetic anisotropy effects can be used in structure
proof, The Diels-Alder reaction between tetracene and acrylonitrile
has recently been carried out by ifr, Fred Dewey of our department. He

isolated two isomers, A, m.D. 187o and By, ml.pe 2050. These must have

structures I or ITI

The problem is to tell which is which. The aromatic region of the
Nemere spectrum of ethanotetracene (III) consists of a pair of over-
lapping A2B2 spectra plus a single fairly sharp line which must be

due to the two protons marked Hx in structure III, In isomer A, this
single line is unchanged from the ethanotetracene spectrum, In iso-
mer B, however, the intensity of this single line is reduced to one
half of its original value, and a new line appears with equal inten-
sity 04140 ppm downfield from the originale. This result conelusively
shows that isomer B must be structure I. The center of the C & N bond
lies over one of the Hx protons in structure I shifting it downfield.,

A calculation of the expected downfield shift on the basis of a mag-
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Professor Barry shaniro
February 23, 1965
Pare 2

netic anisotropy of 16.5 x 10-6 cm3/molel and a geometric factor cal-
o
culated from Dreiding models (R = 3.38 A, © = 78°) gives a value of

0.136 ppm, in excellent agreement with experiment.

Other Diels-Alder chemists, using acrylonitrile in rigid systems,

may be benefited by the above considerations.

@incerely yours,

7 ) ) . (/t-f‘” . / p ﬁ»fﬂ. Lo~

'elvin o Hanna
Associate Professor

13, 8. Reddy and J. H. Goldstein, J. Chem. Phys., 39, 3509 (1963).
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ESSO RESEARCH AND ENGINEERING COMPANY

BAYTOWN RESEARCH AND DEVELOPMENT DIVISION P.0.BOX 4255, BAYTOWN, TEXAS 77620

February 16, 1965

D. L. BAEDER

" NMMR Chemical Shifts of
Aliphatic Amines and Amides

Dr. B. L. Shapiro

Department of Chemistry

I1linocis Institute of Technology
Technology Center

Chicago, Illinois 60616

Dear Dr. Shapiro:

Currently we are in the process of revising and extending our NMR
Shift Charts. This correspondence reports some of our work on aliphatic amines
and amides. The NMR spectra were obtained on our A-60; the liquids were run
neat and in 10% solution in D20, CDClz, or CCly. The solids were run in 10%
solution in D0, CDCl3, or CCly. All data were referenced to tetramethylsilane
or to hexamethyldisiloxane. Protonation of amines was accomplished by dissolving
the amine in concentrated HCl, HoS0,, or HCOOH. About fifteen amines and fifteen
amides have been studied thus far. The data on some sixty compounds reported in
the literature (1,2,3,4,5) are also included in the ranges given in the charts.

As is evident in figures 1, 2, and 3, the shift data are far from
complete. We intend to fill in the gaps in these charts as well as to extend
our chemical shift knowledge to aromatic amines and amides.

Very txply yours,

/“/C (Jé‘o/_.-

J J. R. Reed
JJRR: osa

(1) J. L. Sudmeier and C. N. Reilly, "Nuclear Magnetic Resonance Studies of
Protonation of Polyamine and Aminocarboxylate Compounds in Aqueous Solution,"
Anal. Chem. 36, 1698 (1964).

(2) R. M. Morlarty, "The Effect of Solvent upon the NMR Spectra of N- Methylamldes
I. Solvent-Solute Complex Formation between Amides and Aromatic Solvents,"

J. Org. Chem. 28, 1296 (1963).

(3) L. A. LaPlanch and M. T. Rogers, "Cis and Trans Configurations of the Peptide
Bond in N-Monosubstituted Amides by Nuclear Magnetic Resonance," J. A.C.S.
86, 337 (1964) .

(4) J. V. Hatton and R. E. Richards, "Solvent Effects in NMR Spectra of Amide
Solutions," Mol. Phys. 5, 139 (1962).

(5) L. A. LaPlanch and M. Tr Rogers, "Configuration in Unsymmetrical N, N-Di-
substituted Amides," J.A.C.S. 85, 3728 (1963).



AMINES

5.0 6.0 7.0 8.0 9.0 10.0T
;rnxxlllIJ! lllllll |1}L11L1_lxj_l!_--|-1|_111_!1_1__1111|14_[
a rt
ALIPHATIC AMINES ~CH; mn iﬁr
a p ﬁ kGeminal Dimethyl
Reference: —NH2, —NHR, —NR; >CH> l!\ |2
() (1P (HP)y* . LP “5
>CH El
o Byt
ALIPHATIC AMMONIUM SALTS —CH; i = | I 1
_ a p
Reference: —NH3®, —NH,R®, —NHR,®, —NR;® >CH3 /= i
(1) (11°) (H©Py — (Ivo)*
illlllll[lirllll|IIIJIIIf'll!"l;ll]llllllil!l}llllli
5.0 4.0 3.0 2.0 1.0 08

PARTS PER MILLION FROM TMS

*1° = Primary, II1°= Secondary, 1HI° = Tertiary, IV° = Quaternary.

Fig. 1. Hydrogen Magnetic Resonance Chemical Shifts.

G=g.
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Fig. 2. Hydrogen Magnetic Resonance Chemical Shifts.
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METHYL GROUPS ALPHA TO AMIDE NITROGEN
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Fig. 3. Hydrogen Magnetic Resonance Chemical Shifts.
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(Pfizer) CHAS. PEIZER & CO., INC,

ESTABLISHED 1849
GROTON, CONN

HILLTOP S- 4611

MEDICAL RESEARCH
LABORATORIES

February 26, 1965

Prof. B, L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago 16, Illinols
Dear Dr. Shapiro:

Your pioneering n.m,r. work on the di-O-methyl derivative of
the Cp1-fragment from oleandomycin, referred to here as 'C13-compound",
certainly played a major role in the overall structurél elucidation1 of
oleandomycin., I have continued to build on the details2 of this knowledge
to gain information regarding the absolute configuration at the asymmetric
centers which have been localized in the Cj;g-compound, cf. Chart 1.
From your early study2 it is obvious that an erythro3 relative config-
uration must exist between C:5 and C*6; since C:6 has been fixed as
(6S)4 in oleandomycin via L(-)-methylsuccinic acid (derived from C-5, 6,
7, 8 in the antibiotic, cf. Ref. 1), the coupling specification (55:6S)
must also follow in I. Accordingly, the Gj3-compound can now be viewed
as a 5D-ketopyranoside; cf. Chart 1 where numbering reflects ultimate
origin in oleandomycin and theoretically-possible structures are indi-
cated according to remaining epimeric (C-8) and anomeric (C-9) varisbles.

2 N
Since observed J5a, 6a dictates a Cl conformations, one

candidate (B,D-S) is automatically dismissed as an impossible diexially-fused
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6-5 ring system6. Further study considering base lines for chemical
shifts of methoxyl groups7 in various environments leads to the
inescapable conclusion that the observed 6.31 7 and 6.37 7 values can
arise from only one remaining possibility (B,E-R)S, hence (8R)9 in

oleandomycin.

1. F. A, Hochstein, H, Els, W. D, Celmer, B. L. Shapiro and R. B.
Woodward, J. Am. Chem. Soc., 82, 3225 (1960).

2. B. L., Shapiro, "A Summary of Proton Magnetic Resonance Studies
on Compounds Related to Oleandomycin', Mellon Institute, Pittsburgh,
Penna., April 27, 1960, example No. 20, & privately circulated
report, Excerpts from this reference (60 and 40 Mc, MeCO-dg data
and conclusions summarized in & chair conformation complete except
for the nature of the ring junction) are adapted to numbering in
Chart 1 as follows: C.5-H, a doubled doublet centering at 6.077,
J 5a,6 gauche/5a,6a: 3/10 cps; C-3-OMe, C+9-OMe as singlets at
6.31 and 6.37T , cf, CH3C00CH3, 6.35T . The author expresses
appreciation to Dr. Shapiro for permission to reveal this infor-
mation,

3. (a) Nomenclature Committee, Division of Carbohydrate Chemistry
of the American Chemical Society, J, Org. Chem., 28, 28l (1963);
(b) S. Furberg and B, Pederson, Acta Chem., Scand., 17, 1160
(1963).

4. R, S, Cahn, C. K. Ingold, and V. Prelog, Experientia, 12, 81 (1956).
The system outlined in Ref. 4 is used for accounting purposes while
the more descriptive carbohydrate system (Ref. 3a) is employed in
discussion, & practice condoned in Ref. 4,

5. R. E. Reeves, "Advances in Carbohydrate Chemistry", Vol. 6, C. S.
Hudson and S. M., Cantor, Ed., Academic Press, New York, N. Y.,

1951, pp. 107-134,

6. E., L. Eliel, "Stereochemistry of Carbon Compounds', McGraw-Hill
Book Co., Inc., New York, N. Y., 1962, pp. 112-114,

7. H. Conroy in "Advances in Organic Chemistry: Methods and Results",
Vol. 11, R. A, Raphel, E, C, Taylor and H. Wynberg, Ed., Interscience
Publishers, Inc., New York, N. Y., 1960, pp. 308-311.
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8. This argument follows classical lines (Ref. 19) invoking wealth of
well known model systems in the field of carbohydrate chemistry.
One of the observed 6.31 and 6.377 values has already been accommo-
dated (Ref. 2) as due to C*3-OMe, which is understandably low on
the shielding scale (models and theory). Because of their similar-
ity, it is immaterial which value actually represents C:3-OMe, The
critical point is that only B,D R, possessing equatorislly-disposed
C-9-OMe deshielded by the ring oxygen (this alone accounts for
6.507 values in classicel models) and further deshielded by
oxygen functionality in other planes can account for either value.
This is further evident by considering that the remaining possi-
bilities; a »D-R and a,D-S, both contain ©-9-OMe as axial anomeric
groups which are traditionally more shielded than their equatorial
counterparts (cf, 6.6-6.7 7t baselines)., Inspection of scale models
(Metaloglass, Inc,, Boston, Mass.) of each axial-methoxyl possi-
bility reveals no exception to expected shielding thus substantiating
their exclusion.

9. The (8R) specification in oleandomycin was reached earlier by a
different line of correlations involving erythromycin in which 8R
has' been established [via (+) ca-methyllevulinic acid, cf. Djerassi,
et al, Tetrahedron, 4, 369, (1958)], cf, W, D, Celmer, Proceedings
of the Congress on Antibiotics (June 15-19, 1964) Prague, Czechoslovakia,
in press.

I am communicating this aspect in advance of publication
announcing the total absolute configuration of I, i.e. 2R:38:4S:5S:
6S:8R:10R:11S:12R:13R:1'R:3'S:4'R:5'S:1"S:2"R:3"S:5"R,

With best personal regards,

Very sincerely,

DI\ S

W. D, Celmer

/s8¢
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Origin

Oleandomycin Anhydro-

1

Oleandomycin

D-R"

D
D
D

D

0 CHjz
OH

78-11

OH O
CHa, OH
CH3
OH 2> "C1 3- compound"
OH
0

Proto-"Cy1-Compound"



78=12

UNION UNION CARBIDE CORPORATION
CARBIDE P.0. BOX 278, TARRYTOWN, N.v. 10592

UNION CARBIDE March 3, 1965

RESEARCH INSTITUTE

Professor B. L. Shapiro
Chemistry Department

Illinois Institute of Technology
Chicago, Illinois

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 directly (W. A. Anderson and H. M. McConnell, J. Chem. Phys,
26, 1496 (1957)), which may be of interest either in itself or as a startlng
p01nt for the application of sum rules.

At first we adopted a head-on approach by inserting.a linear
potentiometer between the spectrometer output and integrator input, and
mechanically coupling its wiper arm to the recorder drive. This gave an
output proportional to x G(x), which when integrated gave the first moment.
We then obtained the integral by fixing the wiper arm (actually by switching
to a fixed voltage divider), and obtained the centroid of the spectrum from
the quotient of the two.

It later dawned on me that double integration gives a more direct
route to the same thing. This follows simply from integrating the definition
of Gl by parts:

X > X5 X > x

G = J.X G(x)ax = x G G(x) duax

It is assumed, of course that all the spectrum of interest lies between the
limits x; and X,. This equation tells us that the double integral becomes
linear once the spectrum is traversed (x > %,) and the horizontal intercept of
this line is Jjust G /G . Hence all one has fto do is extrapolate this linear
portion of the doubie integral back to its intersection with 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
circuit which requires only one operational amplifier. On reasonably concentrated
(~ 10%) solutions an accuracy within 1.0 c.p.s. was not difficult to obtain. In a
number of cases we have been able to solve structure problems on the basis of the
centroids of spectra.
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Professor B. L. Shapiro Page 2 March 3, 1965

I hope to have a limited number of preprints avallable shortly
which go into more detai;L. .

Sincerely yours,

EBW:srb EEZ Whipple

N
N\

[f G(x)(
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UNIVERSITY OF WASHINGTON
DEPARTMENT OF CHEMISTRY
SEATTLE, WASHINGTON 98105

March 5, 1965

Professor B.L. Shapiro

Dept. of Chemistry

Illinois Institute of Technology
Chicago,Illinols 60616

Dear Barry:

Recently I had an occasion to do some work on several B11

compounds. In order to check my field I used a pure sample of
tetraborane which we had. The resulting spectra looked so inter-
esting I decided to look into 1t further.

The coupling constants obtained for H B R and H2 4B2 2
) 2 3
agreed excellently with those found by Williams, Gibbins and Shapiro. )
=1 X = 15
JH2,4B2,4 29 c¢/s JH1,3B1,3 50 e¢/s.

Instead of a value for Jy.q, of %5-40 ¢/s. for the bridge protonsl,
I found a value of only 29 c/s. This value was readily obtalned from
the low-field triplet in the B'! spectra.

In regards to the up-field doublet, Rigdin, Hopkins and
Baldeschwieler2 have indicated that B!°-B'! coupling is small. If
this is true, the complexity must originate from a B11 B2,4 or a

1,3

. 3H2 " interaction. It is possible to assign a set of peaks to
3 2

the JHxB coupling in this multiplet but it is difficult at this
time to explain the asymetry present in each group which go to make-
up the main doublet.
Maybe with time additional information will help determine this
but for the present the complete plcture of tetraborane remains
not clear.
The B'? spectra was taken at 19.25mc. and the H! spectra at 60me.

1. R.E.Williams, Sidney G. Gibbins and I.Shaplro, J.A.C.S. 81,

6164 (1959).
2. J.S.Rigdin

R.C.Hopkins and J.D.Baldeschwieler, J.Chem.Phy.35,
1532 (1961).

Sincerely,
7

g b s
/\_—. “.1.3'7‘-’?7‘! @ 7//( /!(C (.?L
Bernard J. Nist
BJN/1b
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INSTITUT FUR ORGANISCHE CHEMIE KOLN, MeTch 7, 1965

DER UNIVERSITAT KOLN ZOLPICHER STRASSE 47

TELEFON: 2024 239
Dr, li, Giinther

Associate Prof, B.,L. Shapiro

Depertment of Chemistry
I1linois Institute of Technology
Technology Center

Chicego, Illinois
USA

Deer Barry,
On inspection I found 2 misprint in my recent’ News-
letter 76-20, The estimated rstio of the equilibrium mixture

between oxepin (I) and benzene oxide (II) should reed
IT : I ~ 0.5 insterd of I : IT ~ 0,5,

I may add, that in the meantime we have been able to observe
the individurl spectre of T and II (below ~130°C) and I hope

to report the complete date soon.

Sincerely yvours,

(""

Dr.,il, Giinther
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4@» THE DOW CHEMICAL COMPANY

MIDLAND, MICHIGAN 48641

March 5, 1965

Professor B. L. Shapiro
Department of Chemistry

Illinois Institute of Technology
Chicago 16, Illinois

Dear Professor Shapiro:

Here is still another '"SNAIL - MOUSE - DOG'" control circuit for
the A-60. It probably doesn't do anybetter or worse job than
anyone else's, 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 0.05 to 1.0 sec. are provided. Not shown is a modi-
fication consisting of the addition of a switch between the 5

meg pot and the 100X 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 3% minutes.
Since this is a better way of controlling very long accumulation
times than the 100K pot shown between B’ and ground, this 100K
pot could easily be omitted in favor of a switch choosing O, S5
meg, or 10 meg resistance to B .

Another comment I will make is that the expensive metallized
paper capacitors may not be necessary. Electrolytics seemed to
be as good in the original version with 2-80 seconds range of
accumulation time.

Please credit this contribution, if accepted, to the subscription
of Dr. J. P. Heeschen, same address as mine.

Yours truly,

A. W. ‘Douglas

Chemical Physics Research Laboratory
6103 Building

Phone - MElrose 5325

Enclosure

abj
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Parts List for sensitivity enhancement :device

for the Varian A-60 Spectrometer.

A. For wiring changes:

Quantity required Manufacturer Mfr's type

Description

1 ea. Cinch-Jones S-304 Four-cond. socket
1l ea. " P-304 " plug
1l ea. " 6-140 Six-pos. term. strip
1l ea. " 9-140 Nine- " N N
1 ea. " MS-6-140 Six- " marker i
1l ea. " MS-9~140 Nine- " " i
2 ea. any - 3PDT toggle switch
~Te " - two~-cond. cable

8" plus desired

external length " - four-cond. cable
‘\441 1" — Six- 134 1
~16H 14 -— eight_ 1" "

(A small piece of hookup wire is used as a jumper from

TB-901-8 to TB-901-12.)

B. For mechanical timer

Quaﬂtity required Manufacturer Mfr's. type

1l ea. Industrial Timer Corp. E-12
1l ea. " " " RC-4
XEI;O- XE;O: H XERO

ACOPY "COoPY ! {COPYn

Description

40 sec/rev gear assem
2-circuit multi-cam
timer

XERO
conry
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= T
C. For electrical timer
Quantity - Req. Manufacturer Mfr's Type Description

1l ea. Triad N-68X Isolation Transformer

1l ea. Sigma 5J OlOK G SPDT relay 1OK&, 1 ma

1 ea. Potter Brumfield KHP17D11 4PDT relay 48VDC, 2600%,
20 ma

1l ea. Grayhill 5001-4 4-pos tap switch

1l ea. Cutler-Hammer 8370K7 DPST toggle switch

1l ea. Buss HKP Zm x 1" fuse post

1l ea. Ohmite CU5031 50K ohm potentlometer

1l ea. B CUl041 100K ohm

1l ea. o CU5052 5M ohm il

2 ea. Sprague 1269252 12 mfd 200V. metallized

paper capacitor

1 ea. " 6059252 " " "

1l ea. " 3059252 3 " " i

1l ea. " 1559252 1.5" " B

1l ea. " TVA1705 10 mfd 450V. electrolytic
capacitor

1l ea. any - 47V, 1W resistor

2 ea. any - 4.7Kdb, 1W resistor

1 ea any - 100K, 3W resistor

2 ea. Texas Instruments IN2070 IN2070 Silicon rectifier

1l ea. G. E. NE-2 neon bulb

1l ea Cinch-Jones 4-140 4-pos. term. strip

1l ea. " MS-4-140 by " marker strip

1l ea. Bud AC-429 5"x7"x3" Alum. Chassis

1 ea. Potter Brumfield 9KH1 Relay Socket

Also needed will be miscellaneous hardware, grounding posts,

20
|

rubber grommets, power cord, terminal posts, hookup wire,

spaghetti,

XERO
crry

‘etc.

XERO
cNRY

{ XERO
{cors
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THE UNIVERSITY OF BRITISH COLUMBIA

VANCOUVER 8, CANADA

DEPARTMENT OF CHEMISTRY March 12, 1965

Professor B. L. Shapiro,
Department of Chemistry,

I1linois Institute of Technology,
Technology Centre,

Chicago, Illinois,

United States of America.

Dear Barry,

This is just an interim letter and I hope to be able to
send you some more interesting data in a few weeks' time.
Roy Johnson has recently run some 100 M.c. spectra on the 1,6-
anhydro-hexopyranoses which I had previously reported in note
form, and these spectra confirmed that the 1,3 - couplings
between diequatorial H, and H, are definitely ''long-range'' and

not''virtual'. We also 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 H4 and H6 of thé D-ido-isomer TII).
2 = —=
be“ - 0
v
" Ohe QJ\\
5 3
" o/ M
4 / %ok
M
%
0 H
Ac 2 <

) )

We shall be giving a full report on these compounds soon.
With best regards,
L. D. Hall
Assistant Professor of Chemistry

LDH/bmd



SHIFT RANGE AND SUBSTITUTION

Dear Professor Shapiro:

The 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. Holmes, J. Am. Chem. Soc.,
84, 4667 (1962).

PROTONS BONDED TO SATURATED CARBON

ALKANES : METHYL ALKANES: METHINYL

0.57-2.47 RCH4 1.53-2.40 R3CH
1.53-2.87  ARCH; 2.14-3.58  O=CCHR;
1.78-2.68  0O=CCHj 2.46-3.97  ARCHR)
1.50-3.69 ~SCH3 2.30-5.02  AR,CHR
1.92-4.30  N-CHj3 3.20-5.33  -OCHRj
2.15-4.30  XCHj3 3.63-3.85  O=CCHRAR
3.22-4.40 -OCH3 3.59-5.41 -0(0=C)CHR
4.33 0,NCH3 3.83-5.18 -O(AR)CHR
3.98 (0=C) 2CHR
ALKANES : METHYLENE 4.10-4.67  XCHR2
4.20-5.52  (-0-)3CH
0.35-3.65 RCHoR 4.20-5.93  O=CCHXR
2.04-3.52  ARCH,R 4.58-6.31  (-0-),CHR
2.10-4.28  O=CCH,R 5.15 ARXCHR
2.21-4.73 ~OCH3R 4.73-5.47  AR3CH
2,23-4.07  XCHZR 4.82-5.50  (-0-) ,CHC=0
2.20-4.47 ARCH,AR 5.52 ~OCH (C=0) 2
3.13-3.82  O=CCH,AR 5.63 ~OCHRX
3.23-3.57  0O=CCH,C=0 5.81-5.82  AR{0=C) CHO-
3.17-4.67 ~OCH,C=0 5.77-6.07  X,CHR
3.48-4.05  XCHC=0 5.93 X ,CHC=0
3.30-5.03 ~OCH,AR 6.12-6.27  (AR) 5CHX
3.93-4.17  XCH2AR 5.58-7.75  (-O-) CHAR
3.10-6.23 ~OCH,0- 6.85-7.27 X3CH
4.13-5.30  XCHoX
5.57 ~OCH X

78-23
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SHIFT RANGE AND SUBSTITUTION

PROTONS BONDED TO UNSATURATED CARBON

ALKYNES

1.80-2.
2.87-3.

62
08

RC=CH
ARC=CH

ALKENES : UNSUBST.

.08
.32
.88
.12
.93
. 27

AROMATIC:

.03-6

OO~NNOOOO O

.78
.38-7.
.62-7.
.90-7.
.83-8.
.40-8.
.77-8.
.00-8.
.70-9.

50
50
75
27
36
37
61l
55

ALDEHYDE,

7 140-8.
8.02-8.
9.47_90

30
20
8l

9.48-10.06

RoC=CHj
RCH=CH»
R,C=CHR
RCH=CHR
RCH=CHR
RCH=CH,

(_0-) 2
-0-

H, R, R,

X, X3
AR
C=0
(AR) 5
NO,
(NO2) 2

FORMYL

(cis)
(trans)

ALKENES: SUBST.

3.79-4.85 HC=CO-
5.05-6.99 (HC=CH) AR
5.73-6.70 C=CHC=0
5.38-7.94 HC=CC=0 (trans)
6.10-7.83 HC=CC=0 (cis)
5.73-8.10 C=CHO-
6.55-7.33 (c=CH) (AR) 5
7.73 C=CHNO,
8.20 HC=CNO,
HETEROCYCLIC
5.73-6.30 B
6.37-6.98 cx}PyrrOle
6.13-7.32 B} Furan,
7.03-7.78 a J Thiophene
6.51-7.98 B
7.20-8.23 7.}Pyridine
8.08-9.04 a



SHIFT RANGE AND SUBSTITUTION

PROTONS BONDED TO OTHER ATOMS: EXCHANGEABLE PROTONS
OXYGEN: OH SULFUR: SH
2.16-4.00 H-0 1.35-2.26 RSH
4.50-5.00 HDO 3.27-3.45 ARSH
1.43-4.28 ROH 4.73 R(C=0) SH
3.96-5.00 AROH, hindered
5.00-6.00 AROH, common NITROGEN: NH
6.00-8.18 AROH, acidic
10.00-14.22 AROH, chelated 1.10-2.17 RoNH, RNH,
oH 3.30-4.63 ARpNH, ARNH,
6.77 =q 5.61-6.15 vinyl amine
LC=0 H-0, 5.00-13.40 divinyl amine
12.30-12.69 . . . . .d YoR 5.16-7.67  O=CNHR, O=CNH,
}P(& =C 7.88-9.34 O=CNHAR
14.17-16.71 2 CR 8.47 (O=C)2NH
\C=C 10.95-12.52 :C=N—§H
7.90 ~NOH
8.38-10.30 =NOH
8.86-10.97 a-oxy-COOH
9.63 a-keto-COOH
10.28-12.14 RCOOH
11.00-13.21 ARCOOH

Richard D. Campbell
University of Iowa

Iowa City, Iowa
March 5, 1965
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ILLINOIS INSTITUTE OF TECHNOLOGY
CHICAGO, 60616

DEPARTMENT OF CHEMISTRY 15 Mareh 1965

Scale Expansion for the A-60 High Impedance Sweep System.

The following scale expansion system is for the newer high impedance A-60
sweep system. (Cf. Shapiro, Lorenc and Rickert, MELLONMR 54, 14 (1963). The
scale expansion circuit is shown in figure 1. It consists of a fixed resistance
Rl (47KRQ, 1/2 watt) and a variable resistance R2 (100KQ, Borg model 205, precision
ten turn pot). Switch S1 (SPST) serves to bypass the expansion circuit when
normal chart widths are being used.

As in the low impedance sweep circuit, the scale expand resistance is
placed in series with the D.C. sweep voltage going to the probe. This point in
the high impedance circuit is between the wiper arm of R 918, the chart sweep pot,
and R 907. Physically, this 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 were brought out to the mounting position of the scale
expander through a two wire shielded cable.

Due to the high impedance of the new sweep 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 17 c¢/s full scale. Seeing that the scale expander
would probably be most useful at even greater scale expansions, a 47KQ fixed
resistor was put in series with the 100KQ 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
100K2 pot.

The 100KQ pot, fixed resistor and, the switch were mounted on a 11mx51/4mx1/8n
aluminum 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, was used.

Finally, a calibration curve was plotted 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 were checked by the usual sideband techniques.

Gerald Dagenais

Electronics Technician
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UNIVERSITY OF PITTSBURGH

PITTSBURGH, PENNSYLVANIA 15213

DEPARTMENT OF CHEMISTRY

17 March, 1965

Dr. B. L. Shapiro

Department of Chemistry

Illinois Institute of Technology
Chicago, Illinois 60616

Dear Barry:

We have recently observed stereospecific long-range (cross-
ring) couplings in cis- and trans-2,3-diphenyl->-oxetanols (obtained
by the photocyclization of a-benzyloxyacetophenone), For each compound,
cleanly resolved ABC spectra were observed with JAB # JBC’ The p.m.r.
parameters are listed below.

Cis Isomer (I) Trans Isomer (II)
Assigoment v (ppm) v (ppm)
Hydroxyl 6.54 7.58
HA S.17 JAB = 7.1 ¢/s S5¢ 30 JAB = 7.1 ¢/s
HB L, o4 JBC = 0.9 ¢/s 5.03
Hc ’4.07 JAC = 003 0/8 "‘015 JAC = 0.9 c/s
Aromatic 2.95, 2.82 2.63, 2.k40
Ho Hg C.Hy Ha
N A\ He
eéaf C:“s
I II

The isomer assignments were made on the basis of chromatographic be-
bavior and p.m.r. evidencej the hydroxyl proton above the face of the
aromatic ring in the trans-isomer (II) is shielded relative to the
hydroxyl proton of the cis-isomer (I). A similar behavior is also
observed in the analogous cyclobutanols (1).

The assignments of HA and HB in both isomers is not unequiv-
ocal. The high field shift of = the methine proton (H,) cis to the
shenyl ring in II relative to the shift of H, in I indicates that the
methylene proton in I and II cis to the adjacent phenyl group might be
observed at higher field; thus H, is indicated as the proton cis to the
phenyl ring and as the proton cis to the hydroxyl group. The @iffi-
culty in assigning with certainty the positions of HA and HB is



enhanced by the observation that the four methylene protoms in
Z-phenyl-3-oxetanol give rise to a sharp singlet at T = 5.15 p.p.m. in
CDClE; however, in dimethylsulfoxide, the geminal protons no longer
show”magnetic equivalence but exhibit the expected AB pattern, J,, =
6.5 ¢/s (2). AB

If these assignments are valid, them the large cross-ring
coupling (0.9 ¢/8) occurs between protons in a cis relationship, with
a significantly smaller (0.3 ¢/s) coupling of the trans protons, observ-
able only in I, Johnson et al. have reported a trans cross-ring
coupling of =1.5 ¢/s in 5:E;dichlorocyc1obutane-l,Z-dicarboxylic acid
and an undetermined (i.e., cis or trans) cross-ring coupling of 0.5 ¢/s
in the analogous dibromo. compound 135. Roberts has observed a crosse
ring coupling between a methyl group and a fluorine across a cyclo-
butane ring (cis-relationship) (4), It is evident in the cases of I and
II that the cross-ring coupling is a highly stereospecific on, presum-
ably occurring between two protons in a gcis-relationship.

Sincerely,
C. E. Griffin M. Gordon R. B. LaCount

(1) R, B, LaCount and C. E. Griffin, Tetrahedron Letters, submitted.
(2) P. Yates and A. G. Szabo, Tetrahedron Letters, 485 (1965).

(%) L. F. Johnson, V. Georgian, L. Georgian and A. V. Robertson, Tetra-
hedron, 19, 1219 (1963).

(4) M, Takahashi, D. Davis and J. D. Roberts, J. Am., Chem. Soc., 8k,
2935 (1962).
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UNIVERSITY OF UTAH

SALT LAKE CITY, UTAH 84112

DEPARTMENT OF CHEMISTRY
CHEMISTRY BUILDING March 17, 1965

Dr. B. L. Shapiro
Department of Chemistry
T1llinois Institute of Technology

Chicago, Illinois 60616 Re: Carbon-13 Chemical Shifts for Pyridine and

Tmidazole and Their Tonic Derivatives.
Dear Barry:

Paul Lauterbur reported carbon-13 chemical shift data for nitrogen hetero-
cyclics two months ago in ITTNMRN and exhibited that these valueg could be
rationalized in terms of theoretical m-electron charge densities. Contained in
Table T are chemical shift values for pyridine, pyridinium cation, imidazole,
imidazolinium cation and the imidazolate anion.

Table I
Position and Carbon-13 Chemical Shift
(in ppm relative to benzene )

Compound 2, b-carbons 3, 5=-carbons L} -carbon

Pyridine (CsHsN) N -21.7(0.952) +4.6(1.00%) -7.5(0.981)

Pyridininium Ion (CsHsNH ) -13%.2(0.899) +0.14(0.927) -19.2(0.829)
2-carbon 4, 5-carbong

Tmidazolate (CaHalNs ) T 16.5 "Lifiiig‘“"

Imidazole (03H3N2H§ s -7.2 +6.7

Tmidazolinium (CgHsloHs ) 5.6 +8.9

These data indicate the sensitivity of the carbon-13 chemical shift upon
protonation of the nitrogen atom. Furthermore, it is interesting to note that the
theoretical estimates [see R. D. Brown and M. L. Heffernan, Aust. J. Chem. 12, 554
(1959)] of the n-electron charge densities given in parentheses in Table T for
pyridine and its protonated cation show the same trends as the corresponding chem-
ical shift values. Nobe that the order in both the chemical shift and the charge
densities is different for the two compounds. While this explanation for the
scrambled chemical shifts would argue for the validity of s-electron charge density
correlations, the plot of chemical shift vs charge density do not coincide for the
two compounds, thereby suggesting the additional importance of sigma bond effects.
No satisfactory agreement has been found between n-electron charge densities and
the experimental shielding values for the three imidazole species.

Si “rel%j: _
ot S 7 —
David M. Grant .

/_.',. o A {" . (’f - !
Ronald J. Pugkire \

.

P.S. T still have a few reprints of the NMR section of the 1964 Annual Reviews of

Physical Chemistry and would be happy to distribute them so long as the supply %asti.
MG
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cent,.March 16th 1965,

J. Plateaustraat, 22 Tel, 23.38.21
Belgié - Europa

*“,\b
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@

LEBORATORIUM

voor Prof, B, L. SHAPIRD,
ORGANISCHE CHEMIE Illinois Institute of Technology,
- Technology Center,

Dir.: Prof. Dr. F. GOVAERT

CHICAGO, ILLINOIS 60616.

Concerning : ortho deshielding by the acetamido group
(ef. Prof. S. Sternhell, IITN MR, 76-2 (1965)).

Dear Professor Shapiro,

In connection with Prof. Sternhell's observation (loc.git.) of
the above mentioned effect, it is interesting to compare with a simi-
lar phenomenon found in a nucleoside derivativel-N6 acetyleytidine
(Ib)=which was prepared2 at our University and whose spectrum (fig. 1)
was run at our department., That cytidine (Ia) is been acetylated at
N6’ rather than at N 1, has been demonstrated unambiguouslya. We
have now compared the NMR data of cytidine, N6-acetylcytidine, N 1-
methylcytidine4 and cytidine sulfate in DMSO at 25 and 70¢ (table),

Ho R
N CHgy
\ ;
2 3 ACH | | L
HO Chy 00 N7 "*-tliu N7 lﬁ‘“ N = c)
\
| " ' Ch 7
“ 1 2’ | (S o ™ A H
d l
oH oM H T ribose
Ia R=H -
Ib R = CH,CO- T I\

Spectra of cytidine and its sulfate have been allready published and com-
mented extensivelys. The table shows that the deshielding effect of

the olefinic protons, especially of the ortho C5H, is striking, and this
must be attributed for a great part to the preferential orientation as
in III, the cerbonyl group having a nodal deshielding effect as found

in other cis-systems , such as in IV7. The témperature dependance'is
great, in comparison with the other substances recorded,.and this illus-

trates the dislocking of the preferred orientation.

cenfeas



Table

e
Qo
]
Chemical Shifts (in 8 from internal TMS Signal ) and Coupling Constants of &
Cytidine and Derivatives (VARIAN 56.4 Mc).
Assignment 4 H 5 H 1' H |2'H/3'H|5' H | MeCO |N-Me OH N/cyH a.o,
4'H 6
Product 5§ ol 5 Il 5 | s $ s | S )
N(6)"’acety1 Roomtmpt h8044 5.5 7.19 5.5 5.80 H 3099 3071 2.12 5.50 & 5.10 1008
(1) (1) (1) (3) (2) | (3?) (1) (2) | (1)
cytidine (Ib)
70¢ 7.44 8 6.52 8 5.47 2.5 4,02 3.71 | 2.17 4,75 9.2
(1) (1) (1) (3) (2) | (3) (3) (1)
Roomtmpt [7.96 7.5 | 5.88 = 5.81 = 4,00 3.65 5.40 & 5,15 T.36
(1) (1) (1) (3) £2) (1) (2) | (2)
Cytidine (Ia) -
70¢ 7.85 7.5 [5.88 =& 5.76 = 4,01 3,68 4,65 see OH
(1) (1) (1) (3) (2) (5)
Roomtmpt |8.14 7.5 6.04 8 5.74 a3¢%| 3.99 3.66 r6.55 8.6
Cytidine (1) (1) (1) (3) (2) (35) (2)
%% T e
sulfate 70 (8,097 |6.,08 7,5 (5.79 2.5 | 4.02 [3.69 6.9 see OH
(1) (1) (1) (3) (2) (%)
1 Roomtmpt 8,37 8 6,43 7.5 | 5.74 2.5 3.99 3.68 3.40| 5,20 9.7
N" Me-cytidine (1) (1) (1) (3) (2) (3) | (3) (.5)
chlorhydrate - T
70¢ 8.28 8 6:.43 To5 | 5.75 2.5 4,03 3.69 3.44| 5,0 9.5
(1) (1) (1) (3) (2) (3) | (3) (s

% Could not be evaluated (overlapping)

%% 71is product is pbotonated at N1 (C.A.Dekker, Ann.Rev.Biochem, 29, 453 (1960);
A,R . Katritzky, A.J.¥aring, J Chem,Soc., 3046 (1963).
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Although possible hydrogen bond formation (as in II) has been
advanced , it is even more plausible that the excess of the popula-
tion of the rotamer III is due to dipolar repulsion. The models in-
vestigated by Prof. Sterhell, Brown and Rae (loc.cit.) do not reject
this possibility. It can be argued f,i. that some structures, such
as 2,5-dimethoxy-, and 2,5-dichloro acetanilide should be less appro-
priated for a (five membered) H-bond formation than the ortho substi-
tuted nitro acetanilides, Perhaps it should be of some interest to
examine those acetanilides with meta polar substituents, such as 3,4-

dinitro acetanilide ?

With kind regards,

Marc ANTEUNIS,
1, More ample discussion on the NMR spectra will be published
(MoAnteunis, M.Van Montagu).
2. M.Van Montagu, Lab, of Physiological Che mistry, University Ghent.
3, M, Van Montagu, to be published.
4, Prepared according P,Brookes, P,D.Lawley, J.Chem.Soc., 1348 (1962).
5, L.Gatlin, J.C.Davis Jr,, J.Am.Chem.Soc., 84, 4464 (1962) and re-
ferences therein.
6. L.M.,Jackman "Applications of NMR Spectroscopy in organic Chemistry"
Pergamon Press (1959).
7. H.Hogeveen, C,Maccagnani, F,Teddei, Tec.Trav.Chim., 83, 937 (1964).
8., S.P.Mason, J.Chem.Soc., 3619 (1958).

HNACc
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HARVARD MEDICAL $CHOOL
THE DEPARTMENT OF PHARMACOLOGY
28 SHATTUCK ST., BOSTON, MASS. 02118

March 17, 1965

Professor B. L. Shapiro
Department of Chemistry

I1linois Institute of Technology
Technology Centre

Chicago, Illinois, 60616

Dear Barry:

We will have a new post-doctoral position available for the

academic year 1965-66.

We are looking for a good chemist with a strong physical
background and an interest in using NMR for unravelling

the tertiary structure of polypeptides and proteins.

prior knowledge of NMR and protein chemistry is most welcome
but not essential. Conditions of the appointment, salary etc.
can be adjusted to mutual satisfaction; enthusiasm for the

project is an absolute prerequisite.

Sincerely,

Oleg J etzky

OJ:rrl



"Studies Concerned with the Synthesis of 1-Methyl-2-Phenyl-
benzocyclobutadiene"

A, T. Blomquist and C. G. Bottomley

Ju Am, Chem. Soc. 87, 86 (1965)

"Vinea Alkaloids., XVIT. Chemistry of Catharanthine™
M. Gorman, N, Neuss and N, J. Cone
Je Am. Chem. Soc. 87, 93 (1965)

"Hydrogen Exchange in Chlorophyll and Related Compounds, and
Correlation with Molecular Crtital Calculations"

R. C. Dougherty, H., H, Strain and J. J. Katz

J. Am. Chem. Soc. 87,104 (1965)

"Photoisomerizetion of trans -15,16-Dimethyldinydropyrens"

H.-R. Blettmsnn, D. Meuche, E. Heilbromner, R, J. Molymeux
end V. Boekslheide

J. Am, Chem. Soc. 87, 130 (1965)

"Cyclobutadiene- and Benzocyclobutadiene-TIron Tricarbonyl
Complexes"

G. F. Emerson, L. Watts and R, Pettit

J. Am. Chem. Soec. 87, 131 (1965)

"Hydrophobic Bonding, Tts Detection by Nucleer Magnetic Res-
onance Spectroscopy and Tts Effect on the Chemical Shifts
of Internsal Standerds"

E. S. Hand and T. Cohen

J. Am, Chem. Soc. 87, 133 (1965)

"The Stereochemistry at C-5 in Oxytetracycline™

M. S. von Wittenau, R. K. Blackwood, L. H. Conover, R. H.
Glauert, and R. B, Woodward

J. Am, Chem, Sce, 87, 134 (1965)

"Pentaalkoxyphosphoranes™
D. B. Denney and S. T. D. Gough
J. Am, Chem. Soc. 87, 138 (1965)

"Preparation and Characterization of New Fluoroxy Compounds"
J. H. Prager and P, G, Thompson
J. Am, Chem, Soc. 87, 230 (1965)

¥The Polymerization of Cyclopentadiene by Free Ions. Deter-
mination of the Propagation Rate Constant"

M. A. Bonin, W. R. Busler and F. Williams

J. Am. Chém. Soc. 87, 199 (1965)

"Alkylation and barbonstion of Ketones by Trepping the
Enolates from the Reduction of @,B-Unsaturated Ketones"
G. Stork, P. Rosen, N. Goldman, R, V. Coombs, and J. Tsuji

J. Am. Chem. Soc. 87, 275 (1965)

"8pin-Spin Coupling Between Hydrogen and Steroid Angular
Methyl Protons"

N. S. Bhacca, J, E. Gurst, and D. H. Williams

J. Am, Chem. Soc. 87, 302 (1965)

"The Stereochemistry of Free-Radical Addition to Dienes.
The Addition and Cooxidation of Thiocls with Piperylene"

W. A, Thaler, A. A, Oswald, end B, E. Hudson, Jr,

J. Am. Chem, Soc, 87, 311 (1965)

"Reactions of Enol Ethers with Carbenes., V. Rearrangements
of Dihalocyclopropanes Derived from Six- » Seven-, end
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