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MONASH UNIVERSITY
DEPARTMENT OF CHEMISTRY

P.O, E|OX 92, CLAYTON, VICTORIA, AUSTRALIA

IIEAD OF DEPARTMENT: PROFESSOR R' D. BROWN

INORGANIC CHEMISTRY: PROFESSOR B. O. llVEST
13th December, 1965.

Professor B. L. Shaplro,
Department of Chemistry,
Illinois Institute of Technology,
CHICAGO I

Illlnois 60616, U.S.A.

Title: Spectral Parameters fol isoquinoline.

Dear Barry

I have now become accustomed agaln to standing on my head; many

or us here in Australia w-o^qlq-tike to see more people from-the Northern
Hemtsphere trying ttris [fff$Se j Seriously however, I found my

recent-visit tothe States very enjoyabte and rewarding in a number of
ways.

one of the problems that we tried some time agorand put aside for

u ru}y day, was that of unravelling the closely coupled systemriso-
quinoline. We only requlred chemical shift data for our own partlcular

p.rrpo""" but we *är" also interested in the patterns of couDling values

i1 if,""" sorts of systems. We were able to make a blt more-progress on

the problem when we had a second look at it. The spectra of the pure

liquid, the solutlon in cc14 and also acetone were examined and the

parameters were extracted üsing an lterative computer programme of the

l"iify-S*alen type. ift" acetone results were not too satisfactory'
mainiy because we cduld not assign enough transltions. However we

were able to get moderately accurate estlmates of the chemical shifts '
We used fiel.d-sweep spin decoupllng in ofder to determine the approxlmate

chemical shifts of protons 4, 5 , 7 and 8. The results obtalned are set

out below:

-+5
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1

3
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Table: Chemical Shtfts a d coupllno stants (c,/ ) for isooul lne.

T1

Ts
Ta
Tg
T5
T7
T6
Jts
Jrs
Js+
J+e
Jso
Jsz
Jsa
Joz
Joe
Jtt

0.553
1 .233
2.515
2.427
2.s42
2.632

0.856
1 .5s0
2.s01
2.295
2 .433
2;508
2.137

I .68
1 .07
0.90
6.99
1 .29
8 .21

Isoquinoline
pure liquid

Isoqulnoline
0.063glml tn

ccl4

Isoquinoline
0.050 s/mt Ln

acetone

0.71
1 .49
2.26
2.08
2.26
2.34
1 .92

-0
<0.5

6.0
- 0.8

264
n

0.5
I
0.8

2.

5

I
n

0

.62

.88

.82
7 .02
1 .09
8.39

The spectra and those calculated with the above parameters are shown in
Figures 1 anci 2 . we have also compared in Figure 3, the proton shifts
in the pure liquid and acetone with those obtained in CCl4. An effect rather
similar to that found in quinoline (P.I. Black and M. L" Heffernan,
Aust. J. Chem., 17, 558, (tg0q)) was noticed wherein a specific influence
seems to be operating at the protons closest to the heteroatom, particulariy
in the case of the pure liquid. The protons more distant from the hetero-
atom seem to undergo only a more general shift, presumably arising from
reaction field effects. However, like a lot of "effects" in NMRrthey may
proceed from a muitiplicity of causes J

Best wishes,
/U"1""/ { ,8#^".,,

Peter I. Black* Michael L. Heffernan

* Present address:
Department of Chemistry,
University of British Columbia,
Vancouver 8,
8.C., Canada.
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POLAROI D COR PORATION
CAMBRIDGE .1 9. MASSA(-HUSETTS

November 29, 1965

P rofessor Be rna rd L . Shap i ro
Depa rtment of Chemi s t ry
I I I inois lnsti tute of Technology
Chicago, ll I inois 60616

Selective Deshi eldi nq of Aronnti c P rotons in some Nit ro Acetani I ides. *S'

Dea r Ba rFy

tha t
prot
are

IT/e have examined several nitro acetani I ides on our A-certain o-nitroacetanil ides exhibit signals at unusua
on adjacent to the acetamido group and ior the amido p
sqmma ri zed i n the Tab I e.

cH3 CONH

o e

H3 C0

H

cDcl j , 30"

60 spectromet
lly low field
roton i tsel f.

Y

r Values

er and find
for the aromatic
0ur resul ts

H^
5

zH 'li

N-r 0

X

IV

t'btr, 70"

H-6 NH

l.5r 0.18

| .69 0.31

I .58 -0.45

CH CONH c

H

H
3

NO
2

Y=H

Y=0C

H

H

X

I a X=Y=H
b X=CH^

3
c X=H,

0
2

lt

H3

TABL E

la

tb

lc

2-nitroacetanilide
4-methyl-2-ni troacetani I ide

!-methoxy-2-ni troacetani I ide

H-3

r .80

1.95

I .83

H-6

1.23

I .3 t

I .59

NH

-0.29

-0.25

-0.75

H-3

1.82

2,03

1 .75

H-2:
1.36

H-3 , H-5:
1 .75

I I l-ni troacetani I ide

:tI I I 4-ni troacetani I ide
;k insuff icient solubi I ity in deuteriochloroform

The spl i tting patterns in the substi'tuted ni troacetani I ides
unambiguous assignment of the arorrErtic proton signalsl. ln bothproton resonance appears consistently ai lower field tÄan,h"-H-'l

J.2 r.rg
H-2,H-6:
2.16 l.l3

lb and lc permi t
compounds the H-6
, in acetonitrile
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as well as in chloroform-d. For o-nitroacetanilide itself (la) the assignment of
the pai r of doublets at lower fieTa to the H-6 proton and the pai r of doublets at
l.8r to the H-3 Proton follows logically.

l,Ie bel ieve that the resonance of H-6 at low f ield results f rom intranrqlecular
hydroqen-bonding in g-nitroacetanilides, already demonstrated by infra-red2 and ultra-
;i;i;i3 spectrai rtu?iur. Such hydrogen-bonding might be expected to favor the con-
i.;;iioi' iivl, in wrrich the N-H and ö=0 groups-have the tr:ans relation typical of
acyclic amides. In this conformation the H-6 proton should experience the strong
aesfrielding effect resul ting f rom the par'ticuler proximi ty of the carbonyl 9rouP.
This conclüsion is supported by the following evidence:

l. The appearance of the broad N-H signal in compounds la, b and c at lower
field'ihan is normal for simple anilides, confirming the existence of intra-
lnol ecula r hYdrogen-bond i ng.

Z. The entirely normal behavior of 3-nitroacetanil ide (l t) ana 4-nitroacet-
anilide (lli) which exhibit N-H and aromatic Proton resonances at Positions
expected in the absence of intramolecular hydroggn-bonding.

.3. The unusual solvent sensitivity of the H-6 resonance in the o-nitroacet-
anilides (ta-c), which is reasonable if the polar solvent acetonitrile at
tO; ir efi""tluä in breaking down some of the intramolecular hydrogen-bonding
present in chloroform solution. The reduction in population of molecules

having-"onformation (lV) would diminish the net deshielding effect-of.the
carbonyl group on the H-6 proton and also lead to the observed upfield
solvent shift of the N-H Proton.

4. The resonance of the amido proton in lc appears-at lower-field than.the
equivalent protons in la and lb by about 0.5-0.7 ppm' The solvent dependence

of this amido proton as well as oi H-6 is less in lc than in ta a1! lb, all
of which can bä explained by stronger intramolecular hydrogen-bonding-in lc
owing to increased'electron density of the nitro-oxygens under the influence
of the P4 rnethoxy grouP

Further systems in which related intramolecular hydrogen-bonding is likely are

currently under study

l.Je wish to thank llrs. Patricia Mor.rison and Mr. l'lartin I'lach for valuable assis-
tance in the determination of the spectra'

I

James R. Bartels-Keith
Ronald F. t^/. Cieciuch

7.5-10.0 c ./sec. for JnH(ortfro)

2. e,g.

Relevänt coupling constants lay within the ranges

and I .5'3.0 c./sec. for JHn(meta)'

a) E. J. Forbes, K. J. Horton,-and J.
b) L. Skulski, J. orq. Chem. 28,3565

\ewqo1, J*-9!su.., soc.. 83S 0963),
(t963).

5133 (rg*).
P. Kondratenko,

3 a)
b)

76,
d B.

H. E. Ungnade, J. Amer. Chem. Soc.'
A. E. LutskiY, V. N. KonelrskaYa, an

ittui. ourr'"r'"i rnir. Y, 3782 (1960) , q&-D, t*72 (tget).
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POLAROID CORPORATION
CAMBRIDGE 39. MASSA(-HUSETTS

January 6, 1966

Professor Bernard Shapi ro
lllinois lnstitute of Technology
Chicago, I I I inois, 60616

Dea r Ba rry:

Since mailing in our communication on rrselective Deshielding of Aromatic
Protons in some Nitroacetanilidesrtwe noticed the letter of Dr. SternÄell in the
JanuarY 1965 issue of IITNHRN, No. 76, page 2. l,/e regret having missed this pre-
viously and would like to note at this time Dr. Sternhell's priör reporting oi th"
phenomenon that we came upon independently.

0f some relevance also is the letter of Dr. Anteunis
i ssue, No. 78, page I I .

i n the f{a rch 1965

l./ith best wishes for the New Year.

Sincerely,

POLAROID CORPORATION

James Ba rtel S- ith

{r*hIV. Aa"2'-4
Ronald F. Cieciuch
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ÄREÄcoDE 813:988-4131

DEPARTI1ENT OF CHEMISTRY

January 3, 1966

Dr. Barry Shapiro
Department of Chernlstry
Illinois Institute of TechnologY
Chicago, Illinois 6061-6

Dear Dr. Shapiro:

I hope this brief note will serve as notiflcation of my_new

address rtd tl"o to keep my subscriptlon to IITNMR golng. Irm
finally getting settl-ed and trying to put the 4-60 here to good

use.

The last few months I was still- at Texas lte were doing sone
C13 work and were using a NDC-800 Enhancetron which was avallable
to improve S/N. Since several people voiced an interest ln the
,r"" oi such computers, especlally on instruments besides the A-60t
Irve included a circuit diagram of the trigger we used to correlate
the magnetic field slteep of our DP-60 with the Enhancetron menory

storagä. Part (a) of tire circuit utllizes the V-4352 llnear slfeeP

flyba-k to trigger the Enhancetron storage whil-e (b) provides a

".rlt"bl. 
trigger slgnal if the S/N of a peak in the spectrum exceeds

3/L. A LfttLä care is required to adJust memory sweep and fieLd
sweep tj.mes but both rnodeJ have been used to advantage. l{e also
founä Jln.shoolingrs 2000 c.p.s. sideband, dlrect absorption tech-
nique very successfullry l,7ith 12 m OD spinning samples that were

plugged to prevent a v6rtex. A number of metal carbonyls, prepared
in vacuumr were observed this waY

I hope Irl-L be abl-e to report on some of our other work in
the near future.

sl

f , Jt.

ely

JCD: sdd

Assoclate Professor
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STERLING.WINTHROP RESEARCH INSTITUTE

D IVISION OF STERLINC DRUC
RENS,SELAER, NEW YORK

tNc

Decenber LO, 196,

Professor B. L. Shapiro
Departnent of Chenlstry
l.lJ.tnols fnstltute of Teehnology
,lhicago, fllinois 6O6L6

Dear Profeesor Shapirc:

one of our eol.leagucs cr:tained. a product from a Michael_addltion ofnitronethane te an unsatt^r'a.teC ketcne;

May r submit an exompre of cecelv+pg s!.npliclty in a p!,{R-spectrun and, byooing so, restore rny gocd ,r+.ancri_n€Jffiä naTjmg lf6t - 
-

H H2-No2

R"
+ CHi.-.,\iil, 

-

H

(a) (s)

He _expected this produ.:t to have structure A. The observed slgnals at about4.6 Bp (rrg. f) obvious'ly have nelther the features expectecl for an ,equlvalent
methylene group" nor the usu.a.l- pattern for a "nonequlvalent nethylene gr-oup.',
lrtho vill- blane ne for looklng for unusual and. raney structureg rt tct. rätu .or-patible wlth the observed. fa.ts"

AU
R' -- I

\ ficHv
I\-4

rrr
o

3

-NO ĉ,

il
R

when the speetrum of the cornpounil vhieh vas obtalneil frorn the correspcnd.ingreactlon vlth nitroethane iB) showed a doubl-et for the nethyt group, f lregan tocalculate. To rny s'rrprise L found. that this observed pattern eould-be readilyinterpreted. as an AB(X)-rt6.ri€i
o

fo Öas = lr"r cps, "i4;, =' r2.3; J;c = -11.65; Jnc - -3"\j"
'Transltlonl Calcul.ated. Observed. fntenslty (Cafc. )

1 rne number of the transltlons corresponds to pople, schneid.er, Bernstein
"High*resol-ution NMR" p.1J4.

1
2
3
4
,
6
'l
B

286

273
278
270
nB
258

281+

29L
272
218
ryo
?78
?.5'i
266

9
1
6
B
0
q

7

U

0
1

1
z
0
U

I
B
o

B

Ll

B3
tt

8:
0
17

The
track. "

presence of thc veak Llnes 1 ancl J var coaffuncd by a "nouse-(rle. a)

SlncereLy your6,

Q7/
L----r',

R. K. KuILnlg
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

AERKEIJY . DAVTII ' TNVINE ' LOS ANGELES ' RIVENSIDE.' SAN DIECO ' SAN FNANCISCO SANTA BARBA:RA' SANTAqBU'Z

DEPANTMENT OF CIIEMISTRY

LOS ANGELES, CAIIFORNIA 9OO24

December 30, L965

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

Dear Barry,
N.M.R. of 1r4-dichalcogenocvclohexanes

I won't blame anybody if I hear of complaints about our chosen title; this
is simply the result of applying nomenclature rules without regard for phonetics.

l,Ie have characteri-zed a series of 1r4-diheterocyclohexanes of the group VI
elements (provided to us by Professor J"D.McCullough of these laboratories) in
anticipation of their use aS ligands in transition metal complexes (of which such
an application has already appeared in the literature). r The symmetrical derivatives,
rr+-irx, display a single sharp line (half-intensity band width 0.5 cps). The

unsymmetrical derivatives, 114-XrO , show thTo groups of lines for which a typical
spectrum is given in Fig. 1; the protons in the unsymmetrical derivative 114-SrSe
were very nearly equivalent.

Each of the lines on spectra similar to that shown on Fig. 1 is actually a

closely spaced doublet (line width at half-intensityr 0.9 cps; TMS at these con-
ditions, b.: cps). These spectra were analyzed essentially by the procedure-outlined
in a recent report of spectra of other 1r4-diheterocyclohexanes.Z Our calculations
were performed on the improvedJ NMRIT-NMRIN programs of Reilly and Swalen. The

data on the present compounds and some previously determined compounds is presented
in Table 1.

Satellites arising from magnetically active hetero-atoms are satisfact?|1ly
resolved for coupling to o-protons and less well separated for p-coupling" rJC

coupling constant was found to depend mainly on the heteroatom attached to a

p..li"nl.r methylene group (CX) and very 1itt1e on the other heteroatom (P) in the
molecule, when it was differeng than 0. The chemical shift of the protons, strongly
dependeni on the o-hetero atom , also show some significant dependence on the p-

hetero atom (when different than CX).

The spectra show that these^compounds are rapidly equilibrating chair forms at
temperaturä of investigation (30o). No change was observed in the spectrum of
selenoxane from +l7O t; -70 oC , in marked contrast to behavior noted fot 4r5-tetra-
deurero-1r2-dirh;ä"är;"""1 rhe 'substituted thioxanes recently reported in fifmm'.5

Reference s listed bottom of Table 1 Si4cerely yours,

fu-
Härbert Kaesz
Associate Professor

CC: Prof. J.D.l"lcCul1lough, U.C.L.A.

M.L.Maddox and
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Table 1

Proton Magnetic Resonance Data (Varian A-60) on 1r4-dichalcogenocyclohexanes.
c. P. s.

XI A.l
tau 

--,
u.r, u."i

o

S

Se

o

o

o

o

S

o

S

(2>

>e

s (2)

S

se*

r"l
**

Se

6.12

6. 13

6,00

5. 98

6.30

7.487

7.287

7.43

- 7.43^)J

4 7. 381

7 7.3L2

7 "287

2.7 -)
2.95

7 "3-)
7.49

138.0

L42.0 140.0

L42.0 139.5

gem
,,,, trro

7.3
5

",.-"

138

T40

0

0

2.6-
5

,.9,

,., 
4

1. 63

*)
+)

**)
t)

References

J(Se-C-H) 11.66
t tt t14.0il rr 11.0

J(Te-C-H)t29.5

J(Se-C-C-H) T 5,2

J(Te-C-C-H) 1 9.6

cps

H
0)
C'
F
o
P

I
I

B
r
B
0,
o.
o.
o
X
p)
p
o.

E,

Xqt
o
a)
N

(1) H.C.E.McFarlane and hI. IvlcFarlane, J. InorE. Nuc1. Chem.
(2) lt.B.Smith and B.A.Shoulders, J. Phvs. Chem., 69.57
(3) R.c'Fergpson and D.i'i.M"tq,r".a@'+r

Publication SDA t165
J. Am. Chem. Soc.

u,Losg (196s).
).
(L964) and IBM SHARE

4428 (1960).
(1e6s).

t
9 (te6s
, 2Og7

(4) G. Claeson, G.M.Androes and M. Calvin, t
(5) P.I^f .Henniger, Th.J.Sekuur and N. de l{olf, IITNMR No.86, p

82-
58
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INSTITUT FÜR ORGANISCHE CHEMIE

DER UNIVERSITAT KöLN

llr. ll. Günilrer

KöLN, IJec. I
ZOLPICHER sTRAssE 47

TELEFON:2024239

5, 1965

Prof. I)r. tt" L. Shapiro
Lrepartment of Chenistry
IIlinois fnstitute of Technology
Chicago, III " 606 16

USÄ

NMB of Cyclic Olefins

Dear Ilarry,

The enclosed commun.ieation summarizes results rye have ob_
tained recentry for cycric dienes and trienes" The cornpounds
studied rvere of inüerest in connection with our investigations
of cyclodecapentaenes and oxepines and the synthetic work
of Prof . Fl. Vogel and his groupc

Tire complete anarysis of the spectra crearly shows, that the
different appearance of diene- and trlene-systen, mentloned
earl ier ( tlt-Nl,tit-Newsretter 76-20 ) is due mainly to the dif f e_
rent size of the parameter N in diene- and triene-type AArBlJr-
spectra and speculations about the influence of the double
bond ahisotropy on clremical shifts are not necessary in this
case.

Slncerely yours,

)\^^^ Ä.,
9 er H. -II, Ilinrichs
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lE-NrB-spEKtnEN cyct.rsctlnn DrENE ttND TBrt;NE I t ]

yqp Drr H. Gttnther und Dlpl.-Cher. H. lI. Hlnrlchs

Inrtltut lilr Organlcche Chenle der Unlversltät Köln

Nlll-rpcltrorkopieche, Untersuchungen an überbrilckten Cyclodcoa-

pcntaenen IZ].une au Orepln [g] veranlaßten uns zru Studtun

cycllrchcr Oleflne nlt verrandten Strukturen, In Tabelle 1 rlnd

dlc Dtrher an cycllschen llexadlen-(1.3)- und Heptatrlen-(t.3.5)-

Syetctcn erhaltenen Ergebnlsge zutannengeltellt [e]. Dle aD$o:

gebenen Paraneter rurden für (l) (0) durch konplette Analyse

der Spektren von ArBa-Typ IS], für (Z) und (e) Ourcn partlelle

Analyse für ß- und 7-Protonen und filr (g) durch konplette Ana-

lyee des ArBrCr-SVetens bestlnmt IO].

Dlc Oogcnüberrtcllung läBt charaktertetlrche Untcrrchlcdc zrl-
rohcn dcn Kopplungrkonetanten bclder Syrtere crlenncn: t?1"" <
rl;*"" ; r?lt" > tl;t"" ; tll"" = tllt"" . Dlc Analvec d' spek-

tnpr crlaubt daaach ln fragllchcn Fällcn (2.8. bel Norcaraülcn-

Cyclohcptatrlen Valenztautolcren) clne elndcutlgc Stnrlturzuorü-

nung. Der Paralcter N (= J1g + Jff) Detrtgt ftlr dlc untcrruohtcn

Dlcnc oar lO Ezr.ftlr Trlene dagegen nur cE. 6 Hz. Da N ln Vlo-

lcn Füllcn dcn Spektnrn dlrckt entnonren rerden kann IfO], trt

cln Hl117elr auf dae Vorllegen der elnen oder anderen Stnrltur auob

auf elnfache Uclre erhältltch.

Bc5 Orepln flndet nen bel Rauntenperatur dte aufgnrnd dor nsch-

gcrtercnen Glelchgetlchta nlt den Benzoloryd [,g] .u fordcrndcn lllt-

tc1;erte der Xopplungrkonstanten. Dle Tenperaturabhän3l3kclt If f ]

dlcrcr paraneter bcet&itlgt den prlnzlptell iögllchen Nechlolr !t-

ner rchnellen Valenztautolerle zrlschen VerblndunSon vol Norolft-

dlcn- und cyclohoptatrlentyp durch Analyae dcr spcktrulr bcl Yct.-

tchledenen Tenperaturen (vergl. hlerzu auch Ref. Ig])'
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TAEELLE r [?]

A) Paralcter h Cycloheradlen-( t.3)-syeten

3 (1)B=Bf=coocug
(2) B-Rr 3 -co-o-co-
(s) B-Br' - -cuzocuz-
(r) B-n, = -cHa-cuz-

J 12 J =J JJ
13 J

E

E

f,3

E.

Hl

H

I
2

(r)

"od 21 t1 23 J 34

o. gg

o.96
o.88
1.Og

l.3l

(r)
(z)
(3)
(r)
(5)

11.78
22.78
19.65
25.51
21.65

5.4 t
5.88
5.35
t.48
5.94

9. 59

9.51
g. 55

9.?1
9.25

o.90
O. ?5

o. 89

o.72
o. 5g

B) Paraneter 1r Cycloheptatrlsn-( t.J.E)-Syaten

g1

H

(o)

(z)

(e)

(e)

X = CU2; crcf-Dhethyl-
r, = cEz

X = N-COOC2H6

X=O

J =J J =J .I3rr3 24 t1 23

(o)
(z)
(8)
(g)

27.54
21.-42

35. ?4

27.62

J l2

I l.2o
ll.oa
I1,.11
9.68

5. 39

5. 5g

5.43
6.80

o. ?3

0.68
o.65
0. ?3

'od

-O..2O

-o,12 [z],Ie]
-0. 03

-o. 16 [e]

IZ] nf le Ferte ln llz; Spektren rurden, ronn nlcht andere venerkt,
ln CCln ( f uolar bzt. 20 Voff) rtt olnen Varlan A 60 Spektro-
reter bel 6O MHz aufgenotncn.
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It] III. lllttellung der Relhs nPl{R-Spoktroekoplc ungelättlgter
Rlngryrtorer; II. lllttollung olehe ltef. Ig]. Totl der geplan-
ten Dlsrertatlon von H. H. Illnrlchs. llorrn Prof. Dr. E. Vogel

. dankcn rlr ftlr reln förderndes Intcreelc.

[z] n. oünther, Z..Uaturforechg. 39-!, 9aB Ireof].
[g] u. Otlnther, Tctrahedron Lettert "L@r 4085.

If ] nfnc aurftlhrllche Dlrkuralon der l)rgcbnlraa folgt an andcrer
Stcllc. ?,ut Syntheae der unterruchten VerblndunSon rlehc:
E. Vogel, U. Icckcl und V. Grtnc, Anger. Char. @1 ?86 [196{],
(r) (S); E. Vogel, x. Ialor und J. Elrcr, Tctrabcclron Lcttrrl,
h Dnrol, (f); E" Yogcl, l. f,tederann, E. Ktcfer und X. F.
Harrlroa, cbenda.!$9, 6?3 (f)i E, Vogel und 8. D. Both, un-
vcröflcntlloht, (6)i K. Ealncr und C" Könlg, Angor. Chcr. @e
89 [reOS], (8)i E. Vogclr f. A, Bölt und B. Gtlnthcr, htrr-
bodron Lcttcre 1!!1Q!, 609, (9). Dcn Herron Prof . I)!. f,. Eafacr,
Dlplr-Cbcl. f. Icolcl, Dlpl'-Chol. l. llalcr, tr)r. E. D. Both

und Dr, t. A. Böll öankcn tlr ftlr dle Übcrlarrun! von Subrtanr-
probon.

IS] Ufe Wechrelrtrkung zrlschen.don Protonen aul verschledenen
selten der 9.1o-Blndung ln den Dlhydronaphthallnen Ilegt
unterhalb der ltachlelegrenze'

IO] Afle Paraneter rnrrden durch lteratlven Anglelch der bcrcoh-
neten an dle erperlnentellen Spektren ntt tllIfe der Rcchon-

prograttee 1AOCOON II (S. Cactellano und A. A. Bothnor-Blr
J. chcl. Phyr, 11, 3863 [teOl]) orhalten" Dlc rahrlchelnllohcn
Fchl.er rtnd klelner als O.l Hz. Dle Spektren von (q) (C)

rlnd gegenttber jtnderungen von Jra renlg eupflndllch. llrr Pch-

lcr dlercl Paranoterr ditrfte dcahalb größcr ccln (oa. O.2 trr).
D1c ßcolrnunfen rurdcn an llhelnlrch-lfertfälllohcn Inrtltut fllr
Inrtrurcntellc llatheratlk, Bonn, aurgcfilhrü.

[e] Ufeee Verblndung rurde lnzrlechen auch von andcrcr Scltc ctlc-
lyalert; J. B. Lanbert, L. J. Durhar, P. LCpOUterC Und J. D.

Roberta , J. Alcr. chon. ' Soc. W, 3896 [ teel ].
\.

[g] rn cs, aufgcnorrcn.

ItO].1; I, pople, trt. O. Schnalder und H. J. Eernqtcln, rgl;hrc-

solutlon Nuclcar llagnetlc Reaonancen, llcGral-Hlll Book Co., Inc.
Net York -1ll!]l, S. l47i B. Dlschler und G. Englertr Z. Naüur-

f orachg. J]liJ, 1 180 [ leo I ] .

Ift] ÜUer dle Analyae dea Oxeptn-Spektrunl und dlc Tcrpcraüurab-
htnglgkelü dor Paraneter rlrd an anderer Stellc aurftlhrllch
berlchtet.
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DEPARTMENT OF CHEMISTRY

Dear Barry:

5

4

3

Substituents & positions

4-cI
4-Br
3-Cr,4-c]
2-Clr4-Cl

EDMONTON. ALBERTA
CANADA

December IT, 1965.

n disagreement with the
the aldehyde proton in
Kowalewski and Kowalew-
d Dailey, ibid. , !_,been studying some un-
idea of getting some
we hereby present our

Observable couplings, c.p. s.
at 32"C.

JA3 = JA5 = o.4z t

ffi
Dr. B.L. Shapiro,
Department of Chemistry,
Illinols Institute of Technology,
Chicago, Illinols 6O6t6.

Irve noticed that I seem to be i
Kowalewskls on the values of couplings to
some p-substituted benzaldehydes (coäpare
skir.J. Chem. Phys. 37, 1OOg, to Martin an2594). Bob Green, a-Etudent of mine, has
saturated aldehydes on the HAIOO with the
conformational energy barrlers, etc., andbest values:

HA

o
//

c

to3

to5

z

,02

.03= JA5 = O.3f t
.I

= o.35 : .03

JA3=JA5:O.TBt.Oj
(these beeome unequal at 1ow temperature)

4 - n(cHr), JAz = o.2 t o.I
JA3 = o.42 t o.ol

Thls last molecule shows evldence of an eight-bond aldehydeto N-methyl couplingr 8s shown in the accompanying spectra of the
CHO proton. The increase 1n sharpness when the N-methyls are ir-radlated ls evidence of a coupllng of perhaps o.or or ö.02 c.p.s.rtrs reproduciblel wetve checked lhe possiblllty of 1ts belng
second-order splittlng vla the ring protons, or an obscure dynamic
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effecti.we thlnk 1t 1s a real coupllng

üle rve been breaklng off the locklng plece of the pres-
sure caps for the V4333 varlable-temperature Pfobg wlth alarmlng
ease, aäd have replaced the bottom sectlon wlth alumlnumr 8S
;h;"" 1n the accoirpanYlng dlagram

l^ie have found the reports of the experlence of, other
laboratorles wlth the IIA}OO and 1ts associated equlpment to be
lmmensely valuable

I4any thanks.

Slncerely,

_J"u M
J.S. Martln

Suggested T1t1es: Benzaldehyde coupllngsi anothen long onei V4333
präisure cap modlflcatlon .

EncLosures: .2 dlagrams
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PRESSURE CAP MODIFICATION FOR

VARIAN V 4333'Vorioble 
Temperoture Probe

3/g'

7/16"

3/ 16"

g/16"

5/32"

s/ 16"

Ploslic body

l/9"

I5/g"

t /32"
2/ 16"

3/ r6" 3/16"

Aluminum

3/rz"
3/8"

1 /8'
| /9"

1/16" Rubber rings 6

r/16"

I

s

.l .

rn t

'/..1

1/8'
1/9"

1ll
/32 il
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Dr. H. Frltz
c/o J.R. Gele5r S.A.
Basle 2t (swttzerland)

coupllngs wltJt Drotons on Nltrogen

Assoclate Professor B.L. ShaPlro
Departnent of ChenletrY
Ill'lnols Instltute of lechnoloxgr
TechnoloXgr Center
Chlcago, Illln<ils 60616, UsA

2Oth Deoenber, 1965

Y

H

Br

Ht

Dear Professor ShaPlro'

We have observed rattter unusual long-range coupllngs-between protons
.on Nltrogen I and on Carbon 5 ln coNlpounds I a - d' r'

CH

xcmp

o

0

s

s

H

H

H

R

4 Ia
Ib
IC

Id

5

I
N
R

H)

Ttrese cotrpllngs (llS\ are of tlre sane rnagnltude as the aIIyIlc coupllngs
J15 ln r a _ 

" -a--"*ewhat larger tlranJT5 fnr a, r c, andr d.

The coupllng constants are 11gted.toge1trer wlttr t-values of t5e oleflnlc
p"oto".. rn Ine followlng table. 2)

Ia-d

Comp.
,c,

5
J

75

r.6
1.5

2.O

2.6

tt5
cps

Jt5
cpsop6

Ia
Ib
Ic
Id

5.66

5,r,
5,50

5.28

r.6
r.5
2.O

Lt

L.'
L.7
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-2-

In I b and I d ttre J-values can dlrectly be read frm t'tre Llne
spaclngs of ttre oleflnlc proton slgnals ald verified by decoupling
ercperlments.

In I a and I c tlre oLefinlc proton resonÄnees are unresolved
rmftipfets whlch upon lrradiatlon at ttre position of t'tre allVlic CH,

slgnal become trlplets wittr splittings of 1.6 anO 2.O cps

respectlvelY.

After shaktng ttre solutlorswlttr a drop of aqueous 1 n NaOD all
coupllngs wlth NH vanLsh, resultlng ln a guartet for the oleflnlc
proton ln I a, I c and' I d' and a singulet in I b'

Yours sincerelY,

'i

;lLu-t iu,t

1) Ttre eompounds were synttreslzed by Prof. Zlgeuner, Unlversity of Graz'

Austria. we are grateful to hlm for permlsslon to report the above

resultsprlortopubllcatlonofhlssynthetlcwork.

2 ) Ttre NlrlR-spectra were recorded on a HA-IOO Spectroneter 1n approxlmately

5 fr fu/v) sofutlons ln CDCIT' Spln-decoupHng experlments were

performed In ttre frequency-sweep mode'
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UNIVERSITY OF PITTSBURGH
PITTSBURGH, PE.NNSYLVANIA 15213

DEPARTMENT OF CHEMISTRY

2? Deccnber, 1965

Dr. B. L. Shepiro
Departnent of CbenLstrlr
Illlnol.s rnntitute of ibcbno1oqn
Chtcago, I11inols 6O6f6

Dear Barry:

In a nunbgr 9f cases, the obeetred doubltng of protoareaonances Ln -P(o) (on)2. erornÄ hae bcea attriuuiea ä-iuä-JrJ""o"" ota! asyEnetric ceater ln'the nolecule. A chentcal shifü difference ofca' 4 copr€lr between the paLrs of.o-netayr aouürete bae been reportedt-a a phoephonatc [nn'c.npio) (ccEl)2r-b;-ä;;;;;. A sinllar chenl.cal

t$ll,,Säiiä;ä" 
has beea neportSdzuv ä,""t''ä" l:" I iüeb"t" sysren

etrlc cenrere #rlai;*ffi *Trl"'äitä;rilil:,ii:il:ffir;ro-theec c:canplee.

ue have recently exanined the spectra of a aulber of crß-epo4rphosphonatee and bava obee:red srnrLar asyrmetry cffecte. rr!:tl the g!g; (r)-ana $g- (rr) epoxreG ü; o-nerhür proton srgna-r.eeppear as pal'rs of dou6Lets. llhe cüenicar ehl,ft atrfeienäe tetueen tnedoublcts refrects the etereochemietry of iu" p"rtic'rar iro""i, z.acrprsr La r and r.6.c.p.e. in rr. rüe aouüiriä r" not a resur.t of ,..c_str{-cted rotatLoa eilcc the epectra of ,r and ri are qssrenged over tberange -3 to L25o. e: r"" aeymetrT effecte arc appare"i-r"-tr"oet\rlene neaonanccs 9t ltge eth$ 'naiogu ot i ana Ii; 
"tth.ogh tn"aesLgnncnt of cbenLcal shLft dLiferenc"ä r" afffl",rrt becausc of thcconplexity of the neth5rleae nulü.pJ.ete.

conpounds-r *9- rr poes_cse two aeymetr{.c centera, four and.fLve bonds renoyed fron the nätuyr protons.' in oraer to dcterniaeuhich of these centers r.s reeponuruie ror iue-aoubring pheaonenon, tbeelrctnu of rrr ras exanined. tno doubrets with q 1.o Grprgr Bopärra-tl'on vcre obeerved for the o..net\yJ. protons "i iri r;dr;äör"io"thLe syetcn at leaet, tbat the longer rangc five bond Lnteracg.oa Lethe nore lnportaat. A einr.rar rac[ of atrenuation rrrth dr.etancc ofaaSmuctry lnduccd nouequtvalonce bae beea obeerved b5r Roberte f" .*yfbenzcaea.

- -P" apcctra of thesc conporrnde arc areo eorvent eener.tivc.LlbiJ.e I, If and III eboyad doublcd O-aet\yl rceongrcgltiarence le ""t;;;;;;;-t tbe apeäir" orTl;"#ri*t "it:l*;'
of- thcsc aonequJ.valence and solvent cffäcts is conü.nur"s 1o ibrs andotber dgfd eyatcae.
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TELEPHoNE t MW 0522'

Prof. B. L. Shaplro
Departrnent of ChernistrY,
l.llnols Instlhrte of Te
Chlcago, I11. U. S. A.

Deparbnent of Organlc Chernlstry
SYDNEY, N.S.W.

IN REPLY FLEASE OUOTE 30. 12.65.

ALLYLIC COUPLINC TO EXOCYCLIC VINYLIC PROTONS

Dear Barry,

. We have noted prevlously on the bastg of sorne scattered datal that ln
systerna of type (f ) tft" transold allyllc coupllng constants (1.". JeX) appear
to be larger than the clsold allylic couplfurg constants ( i. ". JgX) which is the
opposlte of what ls generally, but not alwaya 2,3, found tn acyötic systerns.
We have now examlned compounds (tt)-(V) 

"na 
ftnd the trend conflrmed.

Nurnbers are t Ln e/s ex TMS f.or aQft solutlon ln CC14. While we lntend to
Iook at many xRore structllres before conslderlng tJrls rule estabLlshed, a tentative
explanation can already be proposed:

The trend towards larger cisoid allylic coupllng constants has been
ratlon"lised2 on the basts of a contrlbutton by a posltlve interactlon carrLed through
the slgrna frarnework4, 5 whlch is at a maxlrnurn for the W-configuratlon, 1. e.
ln the allyllc cases for the transoid configuration wlth the allyllc angle = Oo
(c.f. VI). br syaterng wlth vlnyllc protons exocycllc (1.". I), th" allylic angle
cannot approach Oo and hence this contrlbutlon ls euppressed.

Wtth best regards,
Yours slncerely,

.'-äfr!' 
lfiniurrrttg uf sginrg

7 ß tlarcrffi' o' t' Newsororr

/^/A"*ns' sternhell'

Brookes, Sternhell, Tidd and T\rrner, Aust. J. Ohem., !9, 373 (1965)

Rottendorf, Sternhell and lfllrnshurgt, j!!!', 19, L7 59 ( 1965)

Sternhell, Rev. Rrre Appl. Chem. , J!, L5 (1964)

Barfleld, J. Ghern. Phya . , 41, 3825 ( 1964)

Garblsch, J. Arn. Chern. Soc., 86, 556t (tgt+).

1.

2.

3.

4,.

5.
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(II) J = 1.78 a/trllylie
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H

167
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o n {T0

(III) J = L.75 c/t (ff) Jallyli" = 1.95 c/tdlylic

H

L33 4t+
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(v) Jrl1yl1o - 1.7 c/t (vI)
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xAtYrE ttDt€AL rcfloo!
THE DEPAifIIlrt OF PHARHACOLOGY

l! al{ATtucl f?., aoa?ox, IAat. oltta

January 6, L966

Professor Barry Shaplro
Department of Chenlstry
Illlnols Instttute of Technology
Chicago, Illlnols

Dear Dr. Shapiro:

In a serles of lnvestigatlons of NMR spectra
of peptides contalnlng a glycine residue, we have observed
in several cases nagnetlc non-equLvalence of the two
protons of glyclne. Thus the signal of the Ch2 protons
shows an AB-type pattern with a gen-coupllng constant of
t6-L7 c.p.s. Anong glycylanlno aclds so far luvestlgated,
only glycyl-L-phenylalanlne and glycyl-L-tryptophan show
thls splittlng. On the other hand, {unong aminoacylglycines,
the znltterl.on forqs of almost alL peptides which have an
s-aslrmetr{c carbon atom ln the aminoacyl group show the
spltttlng. An aromatlc group or a bul.ky aLkyl group
attached to the g-carbon Lncreases the spl-itting. Although
L-alanylglycine and L-leucylglycine show the splttting,
L-alanylglycylglyclne and L-leucylg1ycyl-L-leucine do not.
The chenlcaL shlft dlfference between the two CH2 protons
ls dependent on teryerature and lonic strength. As ten-
perature or concentratton of LiCl increases, the chenlcaL
shtft difference deereases by up to 302.

Slncerely yours'

,,t&eoQotcafttt*
Asao Nakamura

Encl-osure

?ry Y'!43r"0
Oleg'Jardetzky
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Table.

pePtlde
glycyl-L-alanine
g1-ycyl-L-vatine
glycyl-L-leuclne
glycyl-L-isoleucine
g1ycyl-L-methionine
g1ycyl-L-serine
glycy1-L-proLine
glycyl-L-aspartic acid

g1ycyl-L-glutamic acid
glycyl-L-lysine
g1ycyl-L-his tidine
g1ycyl-L-trYPtoPhan

glycy1-L-phenylalanine

glycy1-P-alanine

L-a1anylg1-ycine

L-valy1glycine

L-leucylglycine

L-serylglycine

L-pro lylglycine

L-hydroxypro lYlg 1Yc ine

L-lysy1g1ycine

L-histidylglYcine

L-tryptoPhYlglYcine

L-pheny la I anYl g lYc ine

L-tyrosyLglYcine
g-alanylglycine

'3o.s!
225.g2)

,30.24)

.;,o.L7l, z2o.4e)
-*

233.5 s) 206.96),200.3

Chenical shifts of glycine^CH2 protons in pepLides containing a glycine residue.
c.p.s. from OSb as an Internal reference (60 Me., conc. 0.05M/1)

eation
23L.
233.

ontertzwL i
8
6

9
7

7

B

8

an].0n

1_99.
20l.
L99.
200.
20L.
202.
2A6.

200.

23
23
23
23

228
232
229
23L
230
233
236

4
7

3

5
9
I

2.
3.
2.
4.

3
3
4
B

2

1
r,
L

4

1

L99
239 "8
232.5

233.2
233.0

23L.9
227.4

{ zzt.z
226.5

226.9

243.8

244,8

244.0

245.5

244.8

244.8

230.73

I
)

{

{

{

{

{

227 .L
220.3
226.4

23L.
224.
235.
222.
233.

225.

228.

196.3
1B9.0

L92.9

L96.6

226.L

226.7

225.5

227,4

225.8

225.8

225.9

223.1

2

8
2
4
5
5
2

4

5
5

J

22L
235
226
230

.7

.4

.6

.3

.0

.2

.0

11)
t

239
2L5
23r
2L3
232
2L4
226

{

243.8
245.8
240.2
239.2
232.6

239.0

239.9
24L.0

2zB.ze), 226.3ro)
235.L
22L.7 3L2)226

{ {

{

{

2L6.3
223.4
2L7 .3
22s.0
2L9.4
225.2

{

{

1)

8)
*

pD3.61,2)pD6.g4,3)pD3.7g,4)pD.6'85,s)pD3'59,6)pDB'47'7)pD4'80'
pD 7.60, g) pD 5.88, l0) pD 9'58, 1i) pD 4'LL, 1z) pD 6'61'
Solubility 1s not enough for the measurement' I
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PROFESiSOR GEOFFREY ALLEN
PnoF€ssoR or Cremrcrr- PHystcs

TELEPHoT{E : ARDTYtcK 3333

Tne UNIVERSITY oF MANGHESTER

MANGHESTER t3.

/*th January It6J

hofessor B. L. Shaplro,
Department of Cheml.stry,
Illinois fnstitute of Technolory,
Chicago, 60616,
U.S.A.

Dear Professor Shapiro,

I,le report a st'dy of coupling constants and chenicalshifts j-n a series of mono-substituteä peitachloro triphosphoniirile
:1lg:_I3:391:v,,where Y = F, oMe, 0Er,_öF_1, o!H2cr3, fir,i;;:---il;

_ifl:"iü ::.li3i llu'1""iäT'"#.1n" ";.fr3ffF"I3ru i"'ti"uJ;3;iff 31.r: { nroelen wrltten in Atl-as autocode was used:t"-""rpit;;;i;spectra. The results are sumarised beIow.

_ttön P.P.lIl.

-Fa

u.lr
23.0

! 78,3

r torz

-0CH2CF3

16.5

22.7

66rz

10.5

/r.58

-0cH3

]..6.7

22.5

63.3

L6.5

3.8/,

-0cH2cH3

l3.6

2L.3

63.3

Lo 2

L.t 2

-ocH(cH3 )2

].,2.6

2L.7

62.'l

l-I.3.

lr'76

Llr2

-u(cH, ),
22.7

20"6

49.7

18.3

2.68

Y

of; p. m.p

-6t

l.g.6

L9.6

J* c/s

J* c/s
+ö. p.p.trt.
+

öU p.p.n.

* dorrrfi"ld lbon HfO+
* dornfi"ld fron T.M.S. qo, - c(protons, ö

a For N3P3Clf JBR = i IL c/s
p - p protons in y
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the
Jö̂x

- The line-widths of trre 31p spectra were,too great to allow
3]'p - F. proio.t coupling constants to bä measured (J.q* a 1 crls and

= o c/s)

In the fluoroderivative J43 and JBx have opposite signs
to J41. The relative signs could not be determined with confidence
tor tihe other compounds. This may be due in part to a variation in
line-width in the observed spectra causing poor ag3eement r'rith the

"äi""i.t"d spectra (vhich esäune a constant line-width) for the contours
of overlapping raultiplets. fhere is a variation in l1ne-wldth in the
spectra ol- the monofluoro compound also but it is not troublesome
bäcause each line is discrete. The variation is consistent wlth a

relaxatj-on mechanisn ln which the efficieney of relaxation depends on

the Fu value for the transition.

Broadly speaklng the magnitud.es of ö1 - ög and J43 increase
with increasing electron withdrawlng power of the group I'

i,Ie are extremely grateful to Dr. H. Verenka:np of the
University of Munich for provid.lng us with exceflent JIP spectra at
lrO ne/s.

.-2-

Yours sincerely,

E R..F (J*
-!4 MfuJAl.u^^

I

G. Allen,
F. I{eatley,
R. F. l,Iarren.

Short title: N.M.R. spectra of monosubstituted chloro triphosphonitrj-les.



88-36

TCCOETM
ROCHE PRODUCTS LIMITED

WELWYN GAR,DEN CITY, HERTS, ENGLAND

??lllXONE: rELtyN OATDEN tat! tdr"ecrrnr, locng. wELryN carDEN.ctry

AAlles 4th Janugxyr 1966

Professor B. L. Shapiro r.
Department of Chenistry.
Illinois Institute of Ie
Iechnology Centre.
CHICAGO.. Illinois 60616

chnology,

27OOa

Dear Professor Shapiro,

r enclose the folloraing comnuni-catlon, which wil1, r
hope, serve as rny first subscri,ption to the Newsletter:

tte have been usj-ng a Hewlett packard. ttAO.A d.igital
voltneter witb. our A.60 for the measurenent of integrals
and. have d.everoped. a method. of operating the vortmeter from
the A.60.

|[he sonversion of the vortneter is simple. A switch is
fitted. on the front panel above the sample rate knob and. a
minl,aüure jack plug on the rear pa4er to carry the swi-tch
lead.s to the A.60. A d.ouble pore single tb.row relay is mounted.
j-nsid.e the case close to tb.e gample rate potentiometer, the,
circuit being rnod.ified. as fol-Iows:

4
-i5V.

ToA50.Jr.

r5

s1"

Ik

slr

.r-r

+

20
332

RFnIr Gener.eio' Circuit Flg. q 14.
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Ehe -7rV used. to switcb the relay is obtained. from

tb.e power supply of the voltmeter. The A.60 is connected- via
the external equipment switch of the spectrometer. The switch
Sr is used. to switch the digital voltemter back to its normal

operation when required..
!ü.hen s,, is connected to the relay, the voltmeter is on

thold.t until the normal sweep switch of the A60 is operated-.

On releasing the svteep switch, the voltmeter hold.s the integral
voltage enabling this to be easily read-.

Yours faithfullYt

O.. @o.^ tC r^<
ct
q,...-.!, '

A. A.l,iagland..
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ESSO RESEARCH AND ENGINEERING COIVIPANY330 BAYTOVN RESEANCH AND DEVELOPMENT DIVISION P o. Box t255, BAYTOVN, TEXAS ??520

CHEMICALS DEPARTT'ENT
a, t. wattoN. oGPt, HEAo

December 13, 1965

Corroslon Inhibitors in A-60 Coolins Systems

. The pump troubles which accompanied the use of chromate corroslon

inhibitor in the recirculated water cooling system of an A-60 spectrometer, as

ouqLined bt C A. Hirt ln IITNMR Newsletter 86-34, are very similar to problems

we have encountered. We have. found the use of corrosion inhibitors necessary

to the satisfactory operation of our A-60 magnet, however, and have studied

th'e problem enough to find a workable solution.

The direct cause of the pump failures appears to be a gelatinous

deposit whtch forms under the seals and behind the carbon vanes. This deposit

first opens the seals to permit leakage, and finally restricts the sJ-iding

action of the vanes so as to cause excessive wear and rapid loss of pressure.

This depoelt is slightly wafer soluble and can be washed away by running fresh,

unhlbited distilled nater through the system for a few hours. It ls detectable

in the nater by'its dark cloudy appearance, so that washing should be repeated

untlL the circulated v/ater stays sparkling clear

Changing to a gear punp which uses glass-filled teflon and metal

gears reduces the rate of pnnp near, but does not stop the leakage past the

seals, Control of the problen requires elirnlnation of the deposlt. l
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Composition of the deposit has not been determined, but it was

thougtrb to be produced by attack of the basic (pH about 8) inhibitor solution

on the rubber hoses used in the system. Accordingly, the long hoses were

replaced wtt:n L/2-inch copper tubing and a new chromate inhibiEor solution

which is buffered to a pH of about 6 and has a lower concentration of chromate

was used. The short pieces of rubber tubing used inside th.e heat exchanger

housing l^tere not changed

. These modifications have eliminated the pump problems while stil1

control.ling magnet. cooling system fouling. The circulating water stays

sparkling clear, and inhibitor concentration can be estimated from the inten-

sity of the yellow color. Our cooling system has operated lrtithout difficulty

for 5 months since these changes were made.

The inhibitor recommended by our Mr. R. V. Comeaux is prepared as

a cöncentrate with the following composition:

337. CrOO= , added as NarCrrO,

5% Zn#, added as ZnSOO

5% Po, = , added as NarPoO
4

Buffered if necessary by adding NaHCOr. l'Ie have not found this

necessary

one cc of this concentrate is added to eaeh 5 gallons of circulating distilled

water in the system initially. The yellow color fades slowly due to reduction

of six-valent chromium, naking it necessary to withdraw about one gallon/week

and replenish with the fresh inhibitor solution (1ccl5 ga1) ' Thls replace-

ment procedure replenishes the inhibitor while removing the undesirable

reduced products.

NFC: osa

N. F. Charnberlain



88+0

VARIAN
qrrocioles

s

UNIVERSI'A OI NEPOUI

ISTITUTO CHIMICO
8 December 1965

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

Dear Barry,
rTransien,t lgtationp in Nuclear Maonetic Double Resonancer

If a strong radiofrequency field, adjusted to resonance for a given nmr

line, is suddenLy switched to a hlgh level H, well above saturation, a translent
oscillation of the kind described by Torreyt r", be observed. This corresponds to
a nutational motion of the magnetization vector, that is to say a precession about
H1 in the rotating frame of reference. For o<act resonance, and ifI

yH tt 1 -L f * the detected v mode signal oscillates wlth a frequencyT:_t Tzt T2 '
O = 7Hrl. where l, is the matrtx element of the line in question, and decays through
spin-spin and spin-lattice relaxation with a time constant

The strong fiel.d H, overrides the dephasing effects of spatial inhomogeneity in Ho.

Among other applications, Ide have been exploiting this phenomenon in
double resonance. In"an internally locked proton spectromet"rz, a saturating rf
field ul, is held at exact resonance for a chosen line r^l-- of a complex spectrum

while a second rf field w,of about the same strength i3q"""p, atrorrgt an" ""arr"
spectrum at such a rate that the adiabatic fast, passage conditions are approximated:.r'z\'+:P"i't
(Note that the matrix element tr ,nay vary considerably from line to Line.)

1tr

+=ä[rt,.rtJ

P As tll2 sneeps through a typical llne and inverts the spin
populations of the R{o energy levels, one observes one of
three possible effects z

(a) If the l.lne does not terminate on the levels p or q

(for example, td"r)r,there Ls no appreciabLe change ln the
signal carrted at ö1.

+!+1

t \

I

?
\
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J. A. Ferretti and R. Freeman

(b) If o*slrreeps through a connected transition that bears a tprogressivel

relation ao rOO (for example, tl'r), excess population is pumped into the lower

level q (or ont of the upper level p) and excites a transient rTorrey oscillationr
at the spectrometer frequency olr very similar to that observed when H, is

suddenly switched on.

(c) .Tt u, svreeps through a regressive connected transition (for examPle, oO"),

excess population is transferred into the upper level p (or out of the lower

1evel q) leaving the net magnetization vector aligned temproarily along the

negative Z axis. Precession about H, therefore carries it first into the negative

y direction; that is to say, the transient oscillation starts out in the negative

s ens e.

I,te believe that this technique draws such a clear distinction between

progressive and regressive connected transitions that it may be preferred over

rspin ticklingt for the assignment of transitions of complex spectra to the

äppropriate energy level diagram. An illustrative example is provided by the ABC

spectrum of 2-chlorothiophene where line 3 has been monitored by ul, and transient

nutations detected as tll2 is swept through the connected transitions 5 and 14

(progressive) and 1, 7, B, and 12 (regressive). Note that the weak matrix element

of the rcombinationr line 1 can be compensated by lncreasing H, as in inset (d).

A more detailed discussion may be found in preprints of an article

submitred to J.C.P. (obtainable by writing to R. F.). Lrlould you please add Jim

Ferretti to yoür mailing list and credit this letter as his first subscription?

Yours sincerelY,

d.*.'.^.0- 'F,.^^tJr*
(tbr"" A. Ferretti
Istitütö Chimico
Universitä di NaPoli
YLa l(ezzocannone 4
Naples, Italy

lH. c. iorrey, Phys. Rev.761 1059 (Lg4g>.

2Ho*"-r"de conversion of HR 60.

P,"g
Ray Freeman
Analytical Instrument Research
Varian Associates
Palo Alto, California 94303

2
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J. A. Ferretti and R. Freeman
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LABORATORIUM FO R PHYSIKALISCHE
CHEMIE UND ELEKTBOCHEMIE DER

TECHNISCHEN HOCHSCHULE STUTTGART

H. Dreeskamp

E. Sackmann
(Now at the M.P.I. für SpektroskoPie in Göttingen)

7 STUTTGART N
WiederholdstraBe l5
Teleton 2997&lSl

January Pt

Gernany

L966

Chicaso. Illinois 60616. USA

Dear Doctor ShaPiro:

Quadrupole : versus HexadecaPole relaxation in GeH

When we first measured the proton nmr speetrum of GeHO lZett-

sehrlft f. Naturf. l-9a L39 (re6+)J we noticed that the

satellite lines due to a coupling with the germaniun isotope

g.73 (spin 9/r, 716 /o abundance) were not of equal width'

see Fig. I. This we explain as due to a different life-tine of

the Ge in its spin-states. IIe now remeasured these sateLlite-

lines very earefully and the spectra at -6ooc ate given in

Fig.2.Forastricttetraedertherelaxationduetothe
quadrupole-moment of the g"73 would be exactly zetol

In case of a Iorentzian shaped line the Iine width is given

by:

Piofessor B'.L. ShaPiro
Departnent of Chenistry
Iliinois Institute of TechnologY

Irm'

z

I
ml
2

IT +

('' I

where I
ml
^z

isduetothedipote-dipolerelaxationoftheprotonswhich
in case of negligibte srow retaxation of the g"?1 dominates

the rine width. rr case of any higher multipore-interaction
I

with components Qi the other tern nft; , night become doninant

and nay be evaluated for the state - mt considered by sunning

the transition probabilities iri,rrr over all other states mrr'

Qi (rc") | '")I
mtnl

i rElt

f i
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There seen to us two ways to explain our findings:

1. The actual instantaneous symmetry of the GeHo molecule
departs slightry from tetraedal synnetry due to nuclear
motion. Depending on the resurting symmetry, different rine
width pattern may resurt. As examples Fig. 4, a defornation
to Cao and Drn has been assumed that is A n = I Z transition
become alrowed or Fig. J greater symnetry distortion is
assumed - where alsoÄn - t I are allowed.

2" The next higher electric nonent of a nucleus beyond the
tl.uardrupole-moment, i. € o the electric hexadecapole-nonent,
though it is smalter by many orcters of magnitude than the
octopole-moment, gives even for strict tetraedal symmetry a
relaxation due to an interaction of this moment with the
molecuLar eleetric field. This makes Am = t 4 transition
allowed and an exanple is given in Fig. j.
rn Fig. 4 and 5 a reasonable amount of proton relaxation was
included to give sinilarity with experiment.

We do not feel like making a final statement on these effects.
llowever, w€ are studying these things further and would very
much like if anyone who comes across rerated effects rvould
Iet us know

Sincerely yours

+. yy, *f{tu
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NOR,TFI CAROLINA STATE UNIVERSITY
scHooLoFPI{YSIoALsclE}NcFgANDAPPLIEIDMA'rIHEMA1IiICS

Dnrenrurxr or CHsltttsrnY
Box 5247 ZrP 276Q7

AT R,ALEIGH

January l-Or 1966

Dr. B. L. Shapiro
Department of Chenistry
Iliinois Institute of Technolory
Chicago, Illinois 60616

Dear Barry:

Some time ago we assigned lTetrahedron ],etters 151? (1963)] structures

r" *ä-är, r""p".tive1y, to the solvorysis prod'ucts obtained from the 3a-

OC2H50OH
I
I

RR II IIII R

b: R:Da: R:H

and 3F- mesylates IIIa. Based on NMR eVidence, we have now concluded that

"[r*rtt""" 
I is incorrect.

These solvolysis reactions have been repeated using epi:neric 3-mesylates(UIb)

ir, *riärr-ä"oiuriä-i, p""""ttt at, C-3 instead-of.hyd'rogen. The res'ltLng 3t5-
cyclosterol4". ,,15u and IIb produce stritcingly differeit patterns for the (now

iä"r.i"al cyclopropane methylene protons. -The cY-nesylate product rrlbrr sho16

these protons ." "r, 
AB quarlett ö'i-:-,;.iO ppt, öF :- O.27,bfottr-'hn :^2 

"/?:-- .
The p-mesylate product ffU ur.ftiUitä tne C-+-rneitrylene protons-?s an AX pattern:

öA:0.125 ptmr ö;-:-ö,elS pEor-JAX: 5 9/s.: Tlu latter resr:lt is easilv

explained since,äd"lu srrow ä öroät proxinity of the angular hydro:Yl group

and 4F_H of II, i"r,ai"e fo a""ni"1di-ng. The absence of this effect in the

cu-mesylate solvolysis product is uest"explained by forrnr:lating it not as I
but as IV in which the hydrolryl and nebhylene arq trans to the 5-rLng' This

Txr uNrwrsrrv or ltonrH c^nor,rNA, william Friday, preeident, comprireet Nörth cdrolina statc lJnivcrsity at Ralcigh, thc univctsity ol

North carolina at chapel HiII, thc (Jniversity ol North carolina at Grecnsboro, and ihc llniversily ol North carolina dt charlotte'
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Dr. B. L. Shapiro -2- Janrrary LO, 1965

OH

D
IV

new structure also avoids the boat form of ring B which is required by I.

The low field half of the AB pattern in IV is firrther split by long
rr"tgu-"ogpling ( J - L c/s) which is rsroved by irradiation at 2'32 p1lrn.

Thiä effeät *äy involve dnä ep and 49 prctons which, _along with the con-

n-cting bonds, form the\n/arrangflient known to pro!9ce small couplings
such aä this.- The rather low field. position of the 2B-proton may result
notorr.lyfromitsbeingl|a}ly}iclttothecyclopropaneringbrrtpossibly
also fön deshietd.ing by the angular hydro:ry1

charlie Moreland perforrned (or d.irected) aIL of the NMR work deseribed

here and I hope you wiit credit ttr-is letter to his traccount.rt

Best personal regards.

Sincerely Yours,

4"'-
i#äll.t; H:i::""'

SGL:mg



.88J+B

ADDRESS: I',O. I]O)i :a:IC

Dr. G. ENGLERT

c/o F. HOFFMANN-LA ROCHE & CO.
LIMTTgD COMPÄNY

'Ii\'rr, r, 'i\i j1';'I RLAND - TELEpHO!iE: 3Z3g:O -'t tiLFr;R^tts: noöttI:- r]{sI.E * TFIITX: 6:r!:

öEPAnrMErr Phy. A.
eng/to

Basel, January Ilth, L966

Professor B.L. Shapiro
Department of Chemistry
Illinois Institute of Technology
CHICAGO, I11., 60616

- -USA- -

Dear Professor Shapiro,

At the Liquid crystal conference at Kent/ohio (August 1965), Dr. saupe
and I reported on the

PMR Spectra of Some Acetylenic Compou nds and of Acetonitrile

oriented in the nematic phase of 4r4-di-n-hexyloxy-azoxybenzene (r).
Since our preliminary results will be published in "MoIecular Crystals,,
not before Aprir L966, I should like to give here a short abstract.

The following compounCs have been studied:

H-C=C-CH2 X{t (t ) and Br (2)
(g) u:r=c-cHa (4) H-c:c-c=c-cH3
(s) Hac-c=c-c=c-cHs (6a) r,r=c-cHa (on) ru-=c-

13cH
2

Chemical shift anisotropies:

From the chemical shift difference of the acetylenic proton in the iso-
tropic and nematic phase and from the known molecular geometry (Micro-
wave data) we obtained for compounds t) to +)

aG; =6r-ga =(Io.B _ t3.o).ro-6

5'1grG.,11. = screening for paraIIeI and perpendicular orientation of the
carbon triple bond with respect to the magnetic field direction. It can
be concluded that the c=c-axis are preferably parallel to H^ rand the
optical axis of the nematic liquid o
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compor-rnd 6b) has been found to be positive.

From the ratio of the direct spin-spin couplings O (tt-H) and D (13C-H)

of compound 6b) tne H-C-H bond angle of the methyf group has been found

to be iOgo SA'+6' in two different nematic solvents (I and 4-n-octyloxy-
ü"nroi. acid). Similar measurements with Methanol-13C, other l3C-species
of acetonitri.le and. with t3CUgJ have also been successful in the mean-

time.

-n

The adsolute sign of the indirect spin-spin coupling J (

These experiments show that not only aromatic compounds
in nematic liquids but aIl other molecules - even gases
their molecular structure deviates sufficiently from a

shape (tetramethylsilane TMS cannot be orientedj).

As an example we

TMS at 70oC in I.
the parameters:

A

B

AV

79,5 cps

-1169 cps

193 cps

G. Englert and A. SauPe;
Z. f. Naturforschung 20a

(direct coupling H, CH2)

(direct coupling CHr)

( chemicat shift difference)

l3C-H) in

can be oriented
- provided

"spherical"

Yours lsincerelYt

present the lOO Mcps spectrum of oriented (2) plus
The theoretical spectrum has been calculated with

AII parameters are defined in ""f.I). First order explanation-of the
.p".iturrthe strongly coupled CH2-protons give rise to a doublet,
splitted by a smaller coupling with the acetylenic proton' The latter
giu"s rise to a triplet (corpling with the GH2-protons) in the central
iart of the spectrum shifted byAV, the chemiCal shift difference, with
respect to the CH2-lines.

T

lr; --+ H
q

ref. l)
, 140l ( rq0s).

k
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GENERAL GHEMICAL DIVISION
Corporation

RESEARCH LABOMTORY P. O. BOX 4ot . MORRISTOWN, NElr JERSEY
JEFFERSON 8-8ooo

January L2, 1966

Dr. B. L. ShaPiro
Department of ChemistrY
Illinois Institute of TechnologY
Chicago, Illinois 60616

Dear Dr. ShaPiro:

In response to inquiries, I would tike to make a
progress report on the analysis of NMR spectra using computer
techniques which was mentioned in IITNMR 71 31 and reported at
the 6t[ nxperimental NMR Conference last February. The
program foi decomposition of overlapping spectral peaks (DECOMP)

provides very accurate frequency values and moderately good
intensities for peaks which are completely unresolved in a
spectrum. These values are sufficiently good such that we
have written a program (ASSIGN) which will find all possible
sets of energy levels using the peaks resolved from the
experimental spectrum by DECOMP. ASSIGN utilizes both
fräquency and intensity sum rules as constraints for the
assignments, but is general for all systems of Spins in that
an input algorithm, which can be varied according to the
system involved, is used to guide the computation.

A description of the method applied to the analysis
3-chlorothietane, is scheduled for pubtication in the Jan. 15,1966
issue of J. Chem. Phys. FORTRAN IV listings of the programs for
use with an IBM 7094 and descriptions of their use are con-
tained in appendices of reference L; these appendices will be available
aS a separate report in the near future. Requests for these
listings, when available, and questions regarding their use should be
addressed to T. R. Lusebrink.

The present version of ASSIGN contains an option to
take advantage of information from double resonance experiments,
but only utilizes the information that certain lines have
energy levels in common. This modification significantly
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Ilr . B. L. ShaPiro 2- January L2, 1966

Very tru1Y Yourst

T. R. Lusebrink
Gen. Chem. Res. Lab.
P. O. Box 405
Morristown, N. J.

reducesthecomputertimerequiredtosolveafivespin
"il;i. 

---inä-p^roerar is curiently being rewritten so that'
it can take fuIl advantage of the information identifying
regressive rrrä progressive lines from the Nuclear Overhauser
Effect obtained^ Ly"oUserving one line -and frequency sweeping
ihe rest .of the sbectrurnlr2. This modification is expected
to further reduce the computer tirne by a significant amount,
but it is not-aniicipated- that the prögram will be completed
and tested for several weeks.

Itishopedthatthiswillbeconsideredas^
subscription io tire IITNMR; please send the IITNMR to
T. R. Lusebrink.

CN SdaJ*{-^r*^ JRM
C. H. Sederholm
IBM SYstems Res. & Devel'
2670 Hanover Street
Palo AIto, Calif.

TRL/p1

L

2. R. Kaiser, J. Chem' Phys' 39 2435 (1963)

T.R.LuSebrink,''ImprovedTechniquesfortheAnalysis
of NMR Specträsöopic Data: Analysis of Fg"l-TgTbered
ni"ö--öotbonnasi , btt. o. Thesis, univ ' of Ca1if ' '
BerkeleY (1965)
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UNIVERSITY OF ILLINOIS
D@rtmmtof

CHE}ITSTRY AND CHEMICAI, ENGINEERING

URBANA
61803'

Thc William llbcrt i{oya laboratory Jaruary Lt, L#

kofeseor BertaJFat L. Sapiro
Departrent of Chenlstry
711{note InetLtute of Technologr
ChLcago, fll:Lnols 6C6'l:6

:

Dear Dr. Sbaplro:

I{e bave Oserved a cllfferetce ln the lü9 nom.r. slnctra of enantlcrs
rrhen a suitabLe optlealJy aetlve Bolyent ls used. The racentc ftuonoalcohol
I shows a dtoublet, lJlff 6.7 e.g.s. tD carbon tetraehlonldle but e:chlbLta tnro
sets of doublets lJlgp 7.2 c.p.s. vhetr in 1{-phenethyLantne, ff. lbe shtft
of ore get relatlve--to the other ts 2.O c.p.s. Gty one set of cloublets ls
obsenrecl in racentg &rn{ne.

-CFs -csg

rI

By us{ng tbts technLque and rcasurlg t}re lntenslties of the tilo sets
of y{orb1elsr v" have cleteratned the qlrtlcal. prrity of a-sarpLe of I (clp +
1.5c neat) tnorluced by aa astrrretrlc tuluctlm to b" 54. the slnclfLc'rota-
tlon of the clextro enantLrer 1g calculatecl to Ue l+O t Loo.. 110 our looüeclge,
tbls ls the flrst e:carple of nmcqulvalence of n.m.r. slnctra of enantto'ters
ln an optlcaf{y actlve solvent.

Reslnctf\rlJy,

n' z VaP42a
W. E. P[rkXe
Aeslstant hofessor
of Ggan{c Cbenl.stry

r

llEP:egn
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OENTRE NATIONAL DE LA RECHERCHE gCIENIIFIOUE

INSTITUT DE CHIMIE DES SUBSTANCES NATURELLES
G I F-gu R'YVETTE (s.'a'o.)

rtu, t eza.lc'zc January lO 
' 
lgbti .

Dear tsarry:

nz eSh ts for .lt t IS bstitu d ohexano

ijv looKing at cycloltexartones and tetralrydropyralrolles t

mettryl_sunstituted in tne p ana 
I 

positionsrwe coultl

enlarge the sco'e of ttre previous observations (S'Bo-

r.y,ivr. f.'6t izon, P. Laszlo, and D. ti. l|iIliams, ilulL soc. chim.

lrrance , 254I (I9b5)).The rlata oresented here are less

liable to precise interpretation in terms of confom-

tional changesrsince the exDerirnental shifts for tire

ß position are now of the order of 22 cps (equatori-
I

al cH3) and LZ cps (axial CH')rdiffering much Iess

than the corresponding values at the c( position : Itj

cps (axial cH3) and 5 cps (ecluatorial CH3)'Never-

thetessrthe preserrt results are consistent with strcg

deformations (into a flattened or twist chair confor-

mation) for both tetramethyt- cyclohexanone and tetra-

trydropyranotreras well as for the trimethyltetrahydro-

pyranone.Precisecontroloftheconcentrationsrfor

such studies to be significantris to be obeyed'This

ormed in collaboration with M'FetiztonrJ'

Gor6rand iJ,lvaegellrand is oresently submitted for pu-

Sincere Iy t

e^^{
bl icat ion .

o Pierre Laszlo
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6t

llOi43 8i61

nement
llne rp

5.60 42.tß 3.

r rlr. donc by thc
R.E.t. crror ln

LL ,L9,77 5.74 L,73 11.02 Hz, .,, I

rppllcatlon of LIffOON II to thc Gntlre
fl.tttngl 0.055 Hz. Vrlucr for ;neet,

.l

'';

degored, llquld,
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National Chemical Research Laboratoly
.

o3l rÄe South African Council for Scientific & Industrial Research

Telegrams x,rvonscnpn Telephone 74-6ort

Our file Your file

L 
'l '' !,

Prof. B.L. Shapiro,
Illinois Institute of Technology,
cHrcAeo, r11. 60616,

Dear Prof. Shapiro,

The Conformation of the Pterocarpan
RinE Svsten

tr|Inttt{lTr

P.O. Box 395, Pretoria

U. S. A.

Pterocarpin (f: 5-0Mei 8,9-OCH2O-), a constituent of the
heartwood of Swartzia nadagascariensis, contains a coumarochromane ring
system common to a variety of naturally occurring conpound.s. The name
pterocarlnn has recently been proposed" for this system. l (fig. 1 ),
Fizure 1

2

1)

4
1011

11a o

6a

I

c nstants c

0.5-0.8-11 .05.210" 6'1.2

J6t ,11a
J 6,11^J

6 16,
J6ar6lJ6ar6J6a,11a

These values support the confornation given in Fig. 2 with protons 6 and
6a in an axial/axia1 relationship to each other. A. high degree of con-
fornational purity seens probable from the data above.t

5

9

B

6 7

A cis-fusion of the two heterocyclic rings has been suggested for hono-
pterocarpin (f: .1-OMe, B-OMe) on the basis of nodels (ring-strain) and
n.rn.T. evidencert but there are still two conformers possible. \rte have
d"eternined the conformation by analysing the conplex four-spin system of
the 6r 6a, and11a protons for a few compounds related._to pterocarpin and
honopterocarpin using an iterative computer progralme.2 T]r,Le average
coupling constants for four closely rele.ted. compounds are given below:

NCRt-

Fizure 2 /
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Fizure 2

ltq
6o

6r

o

6

It is also interesting to note that the two four-bonded

coup}ingsareofoppositesign.Theirrelativernagnituclesarein
qualitativ" "gr""tänt 

with the calculations of Barfield'4

Yours sincerelY,

r/-\,

U r'cr,f"it.-

K. Pachler
SENIOR RESEARCH OFFICER

CHE1VIICAL PHYSICS GROUP

NATIONAL CHEMICAI, RESEARCII LABORATORT

References

1 s.tt. Harper, A.D. Kemp, W.G.E. underwood, Chen' Comn" 9fr; 709'

2 u. Suginone, T. Iwailare, Experientia' @IJ-' 16+ Ugezl'

7 l.n. swalen, c.A. Reilly, J. chem'Phls" fl-' 2^1 ,119627'
Irle are gratefuf io the äuthors for a listing of their progranme.

4 l,t. Barfield, J. chen. Phyd., g, JB25 SlO0+)'

w/no
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Ifurvnnsrry op IJr.Err
SaLT I,aKD Crry. IJTArI a4rt2

Professor Bernard L. Shapiro
Department of Chemistry
IJ-J-inois Institute of Technology
Chicago, Il-linois 6O6t6 Re: Carbon-lJ Chenical Shifts

in Some Methylcyclohexanes
Dear Barry,

We have recently record"ed the carbon-J-1 chemica-l- shift va^l-ues for the ring
carbons in 1) selected. methylcycl-ohexanes of known structrrre. A numerical factor
analysis of these 50 aifterent chemicaJ- shift vaJ-ues has ind.icated that a limited"
set of structr:ral parameters ca.n be used. to predict the experi:nental- values with
a considerable degree of accuracy. These pararneters a:re given in Fig. I for the
severaJ- conformational- features which they represent, and they pred.ict the chemicaJ-
shift relative to the f0I.44 ppm chemical shift of cyclohexane. tr'ive of the signif-
icant parameters are nethyl substituent terms, while an ad-d.itional four parameters
are required to account for important methyl-methyl pair interactions. All of these
parameters reflect importarrt conforrnational feati:res in this molecuJ-ar system and"

forrn a basis for conformational stud.ies on such compound.s. The success of the cor-
relation by these seven significant parameters j-s exhibited. in Fig. 2.

The factor analysis \^ras originally canied out for the d.ata taken on only 12
of the l! available compounds. These compounds r^rere those (4 compound-s) in which
the two possible chair conformations irere equally populated. because of their equiv-
afence in energy arrd those (B compound-s) for rvhich only one conforrnation makes a
significant contribution to the gror.rnd. state description of the molecule. Using
the paraneters obtained- in this marrner, the spectraJ- d.ata for methylcyclohexane,
trtra+s-2rcis-4-trirnethylcyclohexane and. lrlr2-trimethylcyclohexane were analyzed.
The spectrum of methylcyclohexane was fit best if a conformational energy of + 2.1
Kcal-/mote (range in exp. error f.\-1.0) for the axial and equatorial forrns was used
to predic'u the relative populations. Likewise, a Arl value of 1.2 KcaLfmole (range
in exp. error 0.9-f.6) gave a good fit of the spectral features in the lrtrans-2,
cis-l+ compound.. AII attempts to interpret the spectrum of LtLt?-Lrimethylcyclo-
irexarre in terns of a mixture of the two chair conformations failed, as the spectral
peahs fell outsid-e of the range pred,icted" for the two extreme chair conformers.
When consid.ered. lrith the inforrnation from the Pl4R d.ata on this compound. that the
axial and equatorial protons are averaged through interconverting structures, one
may conclud.e that the skewed. boat form may well contribute to a d-escription of
this rather sterically hind,ered molecul-e.

l/e hope to have a preprint on this work available for d"istribution by early
spring, and. we vil-1 be happy at that time to provide further d-etails upon request.

Sine'ärely yours,

David- M. Grant

DIiPARTIIENT OT CHEDTISTNT

CIIEIfISTRY BUILDINO
January I)+, L966

0"t (
DMG: fjc

Don K. Dalling
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SUBSTITUENT PARAMETERS OBTAINED FROM FACTOR ANALYSIS
(GrvEN rN PPM)

-l .09 x .44 -8.89 x .12

+5.37 x .25 neg

+1.22 ! .42 +3.22 t 0.59

STANDARD ERROR OF FIT O.5I PPM
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POLITECNICO DI MILANO
trsrtTuTo Dl cHlMlcA
Plrtt. L.onrrdo dr Vlncl, 32 - MILANO

TEL, 202.100 - 2g2.llo Milan, janua,rJrr l3thr 1966

Prof.Serna,nd !. ShaPlro
IllinoiE Institute of TechnologY
Technologr Center
Chicago, flllnols 6051 6

Dear Professor ShaPiro,

sometlmes strange natural polecules allow the d.iecovery of
strange long:.renge coupllngs. In the course of the structule tle-
termlnatlon of a rare natural produot n ped.erin t' (r)rwe met an

unusual long-range ooupllngrvbich nay be of interest to readerg of
IITNMB.

llhe hydroxyllc proton at C-6 (Ftg. r ) is coupled to E-sax across
ortgsn wlth aJ-e.o cps ,but not rith the geninal E-seq'

although exa.mples of long-range lnteractlons aoross ory8en ar6

knorn (z)rtUis isrf supposerthe first case of such a coupllng lnvol-
vlng an Uiaroryffc proton ln a saturated fragment. FreenantBhaooa ancl

nefify (s) Uage reported the unlgue erample of splittlng of a phenolio
proton by a -J-o.a cPs.

lhe preferrecl chalr conformation of the ring ls tleduoeal fron
the values of allylic oouplins ""ä::l:"r 

J-CE,,Esax ' 2'0 cPs r

I)'erooo i J-c'zr'suq. - o .p" r'12

lf the orientatlon of the ohaln at c-6 is aquatorial(tnis ssems proba-

blerbut lt ls not yet proved)rthe partlal chalatlon of OE-6 wlth the

carbonyl could lnduce tbe nolecular fragnent E-C5-C6-O-E to adopt a

,tzLr-z8lgtt configuratlonrwlth the coupled protons in the c-c-o

ni"i"--"11 o- ---( tt - teoo)(r). ll'hle nav

iattvcty ireh räg1;ftoa.1"tlott t" vatue) of the 'J. The influence of
substltuente and the oontrlbutlon of the oxyg€ntof coureerhas to be con-

sideredrthe orbltels of wblch eeen d.irectly involved. fhese factore
nay be norÖ inportant tbal gteroochenistryrespeolally because the

eUitt of 6. ot 6 of OE-s doee not suggest a strong E-bonding'
It sboulat be very intereetlng to get tbe slgn of thls 'J (Gagnairet,
payo-Sublza and Rousseau have raportetl a posltive "J a"to"" orygen)(s)t
becauge rtthout knorlng itrno dlecussion ls poseible'

Thelogg-rarrgecoup}irrSisvlsiblefrontbed.oubletofoE-e
at 6.0? $sand. the -doublet 

(J,,"r''r.5 cpe) of quartet" (JrUyl- 4J 
' e'o)

of E-sax at, z.gs 5 partlallyoö?erlapPeil by EoO '
Tbeee aseignemente ere Juetifled ty-ä""oopllfrg experinents (Fig.r and z)

and by the epectnu rith a trace of DrO (l'tg'ra) t the 0E signal tlesap-

pears and the doublet of qna.rtete is ieduced to a doublet of f,riplets'
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The slgnal et 610? 6 cannot be due to OE-r 2 because tbe sa,ne E-tsr
lnteracting rrith 0E-eris coupled. to C[rr protons (trtplets at rt.82

and.4.ee J i J -J.. -- 2.0 cps). n:ithenore in the simila,r na-
tural produot $fh arryr oc8. at C-6 ,the signal at e.oz J and,

the rong-:ff:ril:l*:".:;*ii,,"tro,, 
of this blologicalrv inte-

resting substancerwe have been gtrcc€ssful.ruslng nnrrespecialll be-
cauge of tbe snall anount of naterial available.

lle tha^nk you v€ry ruch for sending us tbe IItNlm ilews I',etterg
and. for all the {ouble you have in d'oing lt

Yours sincerelt 
( /lnutl.t\ ,

R.l{ontle111

-An rurusual lpng-range coupling across oxygen-

Fig.t- Spectrum at too Mc in acetone-d^ I a)with D"0; b) d'ecoup.of
E-sax Ott - +306 cps i o) d'ecoüp. of E-sax- Au'+ts9 and.

+1?6 cps I cL) d.ecoup. of OE-o 4ü - -5oo cps i
e) signal 6f E-sar at bigher a.mplitude

I,ig.z- Signal of E-Sax al z.to f, I without d.eooup. a) in acetone,

witb decoup. of E-seq at 2.os Js a') ,r,.o"*l] 
in aaetone + D'o ;

b, ) in acetone + Dro Äd - +88 cps

b'r) d.ecoup. of CEr- at 4.82 and o'.eo 6 in acetone + DrO

Aü t -184- and' - 1?? cps .

I thank very much Dr. Wolfgang von Philipgborn for tbe :klndly p€r-
nisgion to use hig nice Er-1oo instrument.

C . Cardani, D. Ghiringhelll, R. Mondell i antl A. Qullloo, Gazz.Cbin. Ital'
in press.
S.SternhellrRev.Pure ancl AppI.Chem. t13tl s (rssr) '
R.Free6atrrN. S.Bbacca and C.A.ReillyrJ Jh"t.Plysl 58 e 29 3 (r SeS).

l[. Barfielit, J"Chen.Phys. r41 r 3825 (rsel).
D. Gagnaire, E. Payo-Subiza "[_ A. Ro,tseeau rJ. Chin.Phy s., 4 2 ( r s e S ) .
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VARTAN eissociates
6II HANSEN WAY PALOALTO,CALIFORNIA . 326.4000

13 January 1956

Professor B. L. Shapiro
Chemistry Department
Ill.inois Institute of Technology
Technology Center
Ghlcago, Illinois 60616

Dear Barry: rrThe Rich Get Richer and the Poor Get Poorerrl

Reinhold Kaiserfs recent description of a rFeedback Spectrometert (I.I.T. Newsletter 92, 3S)
brings up some interesting new concepts. Clearly a lot depends on the outcome of the
promised theoretical analysis, but there are also söme questions that might be answered
experlmentally. IiIe would like to inject a note of caution on t$/o points:
Although in the conventional linear systems one usually thinks of certain quantities as
atmost synonymous

Signal-to-noise 
= 

Sensitivity
Line-width 

= 
Resolution

this is not necessarily carried over into non-linear systems such as a feedback spectrometer,
which favors strong signals over weak signals. Sensitivity should be examlned in terms of
the weakest detectable line, and resolution in terms of the smalLest resolvable splitting.
tte 13C spectrum of neat benzene (or dioxane) is not a very good test of the ner{r spectro-
meterrs sensitivity, since the signal is stronger than the noise
on a single scan without feedback. Operating at 14 Kgauss but with
a sample in a 9mm inner diameter tube (we feel that 23 Kgauss and
4mm i.d. tubes should give about comparable sensitivity) we obtained
quite respectable signal-to-noise in a single scan (at 5 cPs/sec)
through the absorption mode in a conventional 13C spectrometer
(Fig. 1). üle were then able to 'improvet signal-to-noise by intro-
ducing a non-linear element into the circuit (the square-law portion
of a diode characteristic). See Fig. 2. Enhancement through non-
llnearity does not of course improve sensitivity'
One would also like to establish to what extent the attainable
resolution is degraded by the tendency to rpull inr to the center
of an nmr signal, particularly in the case of a weak line close to
a very strong on" i"ornpare for example the AFC circuit in a radio).

It remains unclear whether the properly defined sensitivity and
resolution of the feedback sPectrometer are signiflcantly better
tharr in adiabatic fast passage.

Yours sincerely,

I,A-'/ a3
R. R. Ernst R. Freeman
Anal.ytical Instrument Research

Fig. 1 Fig. 2
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THE UNIVERSITY OF BRITISH COLUMBIA

VANCOUVER 8, CANADA

January 17, 1966
DEPART]\IENT OF CHEMISTRY

Professor B. L. ShaPlre
Department of chemlstrY
Iltinols Inetltute of TechnologY
Chlcagor Illlnols 60616
u. s. A.

near Earry:

LDH/d8

'rC - Fluorinated Sugars't
b

WetookdeltveryefourHA.l00justbeforeChrietmasandso
we hope Ec get donn to aome new prtjects ln the near future'

As a somewhat steP-gaP csntrlbutlon I mention the chenical

Ehlft data whtch we have fri hexose sugar{r having a single fluortne
at the termlnal postticn, (Co). The cenpounds we-have made so far'
glve a reaonance semcwheie iä the renge +zlo to *232 p.p,m. (cHc13

eolutiene wlth ccl,F a8 tnEernal refeience). l,le are now preparlng

a further eelectr]t.i-t[""" derivatlves fcr-other reascns and hcpe

that they wlll enable ua co declde whether there is any regular sterlc

dependenceforthesereg.nances.Ieuspectno!.Anlnray,theseghlftsarecf
,r"L t. identifY such couPounds'

I{lth verY best regards for 1966'

Youra,

"kM &"4
L. D. HAI,L
Asslstant Prifeesor
of ChemlstrY
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