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February 1, 1963

Dr, B. L" Shapiro
MelIon Institute
Pittsburgh, Pennsylvania

Dear Barry:

During the past year, we have had considerable trouble finding solvents
which would permit high resolution studies of polymethine dyes, both cyanines
and merocyanines. These dyes are so insoluble in most solvents that it was
impossible to perform the desired investigations. 'We have synthesized two
solvents which permit one to obtain at least 0. lM solutions of polymethine
dyes. The solvents may be of use to other people; we are therefore including
details of their preparation.

T etrafluo r odi chl or oace tone Deute r o -hydrate : lal' zcLzco" (D2o)2. 5

Ice cold D2O was added dropwise to the ketone, the temperature being
held below 25"C. The lower-boiling rnaterials were stripped off. at atmos-
pheric pressure and the residue was distilled at I06.5-107.5"C. The final
product is quite viscous.

Hexafluoroacetone Deutero-hydrate: (CF3)2Co'Dro

The gaseous ketone was very slowly bubbled through deuterium oxide,
the temperature being held between 5" to l0eC, until no further weight pick
up was noted. The low-boiling materials were stripped off and the..residue
retained as a product. This compound melts at room temperature.

The halogenated acetones were obtained from the General Chemical Di-
vision of the Allied Chernical Company.

The acetones alone are not able to dissolve the dyes" The deutero-
hydrates are the good solvents" We plan to prepare the hydrates and study
the bonding by looking at both the proton and fluorine resonance.

Sincerely yours,

A^',*^ g'"(' ilUt
/r^t,,"t t- Luvalle



January 21, L963

IJro B. L" Shapiro,
Me]lon Instltute,
4&0 fifth Avenue,
Pittsburgh 1], Penn.,
U"S"A.

Dear Baruy,
' While studying the reactions of aliphatic nitro

anions we came across SOme unusUal proton resonance resultS
which rrright be of interest üo MELL0NMR readers' Methazonlc
acid, O"NCH,üHNOHu may be prepared by reaction of nitromethane
with-ba6e, äeidificatlon and recrystallization from an aPpro-
prlate orlanic sol-vent. The proton resonance spectrum of a
ir"irrfy piepared. acetone solulion has a single peak at 8"90
poporno to lovs field of acetone due to thg oxi_ge protonr a_
triplet centered at 5"08 pupolllo dqe to_ the -CH and a doublet
aE 3.35 due to the -bHo with J=4"6 cycles/sqc' i'üith time a
second similar group of peaks appear at 8.78, 5.56, ald 3"17
hrith J=6,0 cycläs" 'At e{uilibriumf (two we6ks later) the
high field doublet and low field triplet ioeo the syn isomer
are more intense (I"29:1'00)" These results may be explained
by syn-anti isomerism about the carbon-ni-trogen bond of the
oxime" From previous work on aldoximes one may assign bhe
initially observed. peaks to the anti f'ormo

Since the average coupling constants are different
for the two isomers it is likely that there is free rotation
about the carbon-carbon bond with dlfferent populations in
the varlous conformations for each isomer" Assuming that the
proton rather than the oxj-me group will eclipse the- substituent
bn the second carbon atom the conformations for both isomers
are shown, along wlth the proton dihedral angles and coupling
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constants laken fron Karplusf calcul-ations"
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Conformatlons i3 and C aremirror images with a calculated
coupling constant of 5"I cycles/sec" The approximations of
exaät eclipsj-ng of substituents and no effect of syn-anti-
isomerlsm bn coupling constants for the individuaL confor-
mations certainly introduce some erl'or" However it is
likely that the syn isomer is largely in conformations
n-*ttä"c, whil-e thä antl isomer is-approxi-mately-2Jö/ in
conformätion A, This is consistent w'ith molecu]ar model-s
which show conslderable hindrance to conformati-ons ts and C

of the anti formo Presumably these conformations are
stabiLized by hydrogen bonding between the oxime and nitro
groups, but Lteiic iepulsion is great enough in the anti
form that some of conformation A is present"

'v{hen methazonic acid is dissol-ved in water no
peak is observed which can be attribuled to the oxime proton,
i.rnicfr presumably exchanges rapldly-wit! the solvent" Two
triplets at 2,1+6 p.p"m. to fow fiäfO of water 2 J:1'B .cycles
and 2.90 popolllo u J:6"1-cycles, are observed along -I,,l1ith two
päi" öi Oä"bf"tÄ at O.67'pup,r1" 2 J=4,p cycles, a1d 0,48 pop.olll. 

e

i=5.9 cycles. All of these peaks are observed as soon as the
methazonlc acid is dissoLved and its proton resonance spectrum
obtained," The intensity ratio i-n aqueous sol-ution is ?"53:1'00
favorlng the low field tripleb and high field doublet, ioen
the syn isomero
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The reaction of nitromethane with base in water
or methanol yields, after a short üime, bhe methazonate ion.
The proton resonance spectrum conslsts of eight peaks whose
spacing and intensity is consistent with two AB pairs, The
numbers are öA=3.f9 p,polnn to 1ow field of water, öB = 1.19
popoloo e öC: 2"83 popolno 1 öD = 2,33 popolrlo e JAB = 9"1 cycles,
JCD: 8"7 cycles, This assignment is confi-rmed by studies
of deuterium exchange 'in aqueous solution which also yields
the exehange rates D) B> C> A, We may concl-ude that syn and
anti-isomers are present of general formuLa H H 0H where

U\lll-N=C- 
C=N

HO/

one or both hydrogens on oxygen are ionized or exchanging
rapidly with the solvent" To be consistent with rnethazonic
acid protons A and B are assi-gned to the syn i-somer and
C and D to the anti i-somer. The inltial ratlo is 1.41:1.00
in favor of the anti lsomer while at equilibrj-um the syn
isomer is favored by 2,02;l-,00.

Yours truly,

So tsrownstei.n
Sts/md



A SELF.ADJUSTING MAGNETIC FIELD CONTROLLER FOR THE A-60

J " P. Heeschen
The Dow Chemical Company

Mid1and, Michigan

A self-adjusting magnetic field controller has been built for a
Varian Model A-60 Analytical High Resolution NMR Spectrometer.
The design is a direct adaptation to this instrument of a mag-
netic field controller described by E. B. Baker and L. 1{. Burd.

1E. B, Baker and L" W" Burd, Rev" Sci, Instr,, February, 1963"

This controller was designed by Parke Brorvn and built by Rex
Thorpe 

"

In this system, deviatiora from the desired operation (-5.O kc
sideband, as measured by the FREQIIENCY meter) causes a corrective
change in the field deternining circuit (a variable resistor in
series with the FIELD adjustment) via a recording potentiometer.

A schematic diagram of the c'ircuit is shorvn in Figure 1" Components
within the dashed line are mounted inside the cabinet of a Brown
ELECTRONfK self-adjusting potentiometer " The remaining components
are A-60 parts, as labelled, and a toggle switch to stop Brown
recorder operation when desired.

Current through the I K resistor in series with the FREQUENCY meter
develops -5 MV drop at 5 kc (meter half-scale). This is coqpared
with a reference voltage and the difference recorded by the Brown
recorder (O-S millivolts ful1 scale).

The Brown recorder motor also drives a variable resistor (10 turns
for fuI1-scale recorder deflection) in series with the FIELD resis-
tor of the 4-60. The resulting field change returns the side-
band frequency nearly to the starting value. The FIELD control is
adjusted occasionally to return the Brown recorder to mid-scale.

Operation of the controller is made necessarily slow to give maxi-
mum gain without oscillation. In addition to using a slow recorder
motor (tZ seconds futl seale), the gain of the Brown amplifier is
reduced to a point just below oscillation of the controller.

Typical opeXation of the system is tabulated below. Net long-term
gain is -1O' thus a magnetic field drift corresponding to 1OOO
cps would cause a recorded absorption line shift of only O.1 cps.
Gain of the A-60 without automatic field adjustment is -3OO (as
measured for a sideband frequency change of 24O cps). The automatic
field adjustment, then, furnishes control gain of -3O-5O.
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This system has been very useful for controlling drift of field or
RF frequency over periods of a few minutes and longer. It does not
correct for unstable operation of the sample positioning and sweep
circuits. Maintaining a nearly constant side-band ft'equency should
prevent small shifting of line positions and, especially, base-line
drift during integration. Such control has been necessary at times
for the A-60 in our laboratory.

Typical A-60 operation with and without automatic magnetic field
adjustment.

Sideband
Field FREQ. Frequency Recorded line Brown

Controller meter (+5-Io) position (cps) position Gain

OFF

OFF

ON

ON

ON

5.O

c.a

5.O

5.O

5.O

5040

5272

504ö

5040

tt 626ott

o

+o. 9ö

+o" 15

o

+O.12

5o-,2

50-.2

48.2

55.O

44.3

29o

10, OOO

*

(observe
.5060)

*Totut increase of I22o cps in f ive steps of ca 24o cps eac.)t-,- The
, seguence, (field controller off-change FIELD controL an4r'measure
sideband frequency-fieId eontroller on), was repeated five times
to calibrate the net change in Brown recorder reading.
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THE UNIVERSITY OT' ROCHESTER
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ROCHESTER 20, NEW YORK

possible io estj$ate the nwber of prolons jn each spin syslem' This
-".rt-ri:-:" be reporled in delail when sone further caeni'cal work has

been conpleted.
In äur recenl investigation into the structure of ac!5ranine ? 

'
a hydrclysis prociuci of thä anlibiotic aclinos-iectacin, we were face<i

ritl tft""*.1i"is ol an ABzXz systen for lhe A and E chenical shtfts

""a 
;*. Slrlng irraCiattön of the X prctons sirpliiied lhe problem

to the analysj's of an AE2 systen. The accuracy obtainable proved

adequate for the soluti-on of lhe structural problen'

-2-

. Freenan, Mo1, Pirys., L,4)5 Q960).

. D. Colebrook ä R. ii. 3cur1ay, Froc. liatl

,J anuary- JU , r''o,

r- n T <:-. ^i t^
,:ellotl ]nstfiLl!e,
/y'i0C Filli1 Avenue,
Piltsbur-ir 11, Pen;sylvanj-a-

Dear Llr. Sirapiro,
As i an at presen'u dcing nosi of lhe i'l]l'lP. work in lhis

ciepartnient Dr. ,,iilson has suireslei lhat -I-t+: over llis subscription to
i,iiloi,ii.i, Fcr a first contributicn I wculd tike to outlire sone of lhe
lprk we are d.in! Jn spin-spii <iecor.pling.

,.Je i:ave becone inleresied in sp-ir deeoupling as a neans of simplifyjng
!.1e interpretation of lhe sJecira oi conpl*.nolecules' Our detector is
a sli.gntly nocii,fied freuotm- typ" I incorporating a. o00 c/s twed circuit
ilti"["o,ry'o" snilched out as iäquireci. to avoid the- problen of the two

aiJ"ut,..;" speclra overlapl:ing and lrerhaps obscring the region of i'nterest
ie use lro-auo:-c oscillalors, one operating at the fixed frequency cf
eöO "/. 

.nC providing lhe sidebands used for recordj-ng ard lhe olher-. . -
p"""iäitg the strong sicieban<ts usec for decouloling' The use of a nultiple
är--tn" rLu frequency enables us to check for drifl ia our fixed oscillator
oy noniloring tlie 6ob c/s - 60 cls Llssajous tigue on an oscil"loscope'
iio""" ""::,: 

äo need lo disconneci lhe frequency couter fron the variable
frequency oscillaior at any stage' The V-4300.ts speclroneter is operated

:.tr ilt" lä lhase ljeteclor-1- seiting. A sna1l adiustneni to the R-F B'eference

rhasc ccnirol niist be nacie :rhen noving fron Dne siciebald spectrm to tire
olher.---'--;2ir 

d€cru.oling has been süccessfully ap-jlled in the course of sone

rork on ralural:proäucls related to totarol beirg carried out wilh
fr. f. :. Janbie oi lire University of Auckland, lled Zealand' These conpouds

iravefivenelhylir.üPS,twooflrhj.charepresentiamiso.cropylgroup.
lbe otiex netiryls, beir€ situated on tertiary carbon atoms ' show no fjne
struclure. In cerlatn öases tirere uas an mbiguity in sortirg cut the

i"op"opvf tutiyl <iorblet fron the oü1er nethyl peaks !{hen lhe nethyl line
;;;;i;;:-ttut'" äonpare,l wiib those in the isopropvl- nethine nultiplei'
iiris anuiruity was readily resolved by i*adiating the nethine proton

nt tir" npp"opiiate irecluenci-es and noting rihich two nelhyl peaks colLapsed

ii 
" "i"ii. 

iine. i'ieniion of one such effiple uill ap"oear shortly in a

paper on lhe chenistry of lile podocarpaceae ir Tetraheciron'
.'ie have also usec the technique in uork on sone natural prcducts

of uknoim constj-tu'utcn. In tre s;cecrrln of one such conpomd under

i.rrtu"iig.tlon by llr. ;. .1. lJavis of ihe 'iniversily of Auckland the fine
structrie due !i several i-ndependent spin systens overlaFpeC to such

an ex'uent tha! ihe separate slsiens co;1ci not be identified' Spir
Äecoupling ua: usei to c,etemine lhe chemical shi-fts of t'he protons

involved in cour^lin;, the correct frequenctes being fomd by guessrcrk

piu"-u """t"-* 
mo"ii of trial and error' Frcn relative areas 1t was

1a
zL .r.cad. Sci. (1.S.),4ö, rlc.l |!962).

Yours sincere\r,

l. D. Colebrook

(n
L{

!

{"r:



STERLING-WINTUROP RESEARGII INSTITUTE
A DIVISION OF STERLINC DRUC

RENSSELAER, NE\d: YORKA lbe of XllB for llrorEadc StnrctuEl proof

üIcbu DgEttc rcEoDaJoc Dtorrat a co[cDient Eana of abtelltnlng tb

Etlo of coordtGtetl IlFs to lllrr+ fu a eries of zlDc salts.

Ib Eaols[cc Doslttor of tb Fr+ lo! ru alctcrdrcat frlu solrrtlons of

aDal'u chlorld. tn 'rr-tlvLsutfoxlitc. +r- I,osltlon is Bubstetlalgr invariut

or€r a rcsoDabl.e @r€ltlattoB roge of ,-Lfd W vctgbt. lb tr{e :raeoroe res

dctcrd.Eal fm e rclutiod of Zü(ms)2cle. It ves rcrlfLeat tbat erchsge of

DFtor bctEen cbrgeal *a -..barged nltrcgen Ea nlrtat by adittug rffi{rn chlor:tde

to soflrttol8 of tb zlnc d{rdm cblrr.Lale. only a s{ngr. aberlr resorauce as obsereil

at e Doslt1on betrccn tborc of tb cbargaaf .nal Echargcd dtDgen lr]:otG.
lt c4rlrl-ca]. forola of a coqprud oltatEal dürlrg tb coure ct thls flork

conaalbniLd to the sttarcture Zn(trb)ac12.IlE4c1. As8unt[g Epld exchrnge lctlrca 6

utchar?eal nltrcgeD sDat l+ cbatAed nl.trogea sltcs rltb cqE]. rlalale[e tlles i-ü each,

sD eEra€e FrcEe losltlon of 29. eDe ts extrEctcd.. A d{ptbyl€ull'oxlalc Bolutlon

ot tb coqloEal sborcd B srngb ahar? !c6oD€,!.e bsnai at 295 cT)B. &iE obeersBtlon

@nfl.ru tb Btlo for e l.:L aloubl€ salt of zirc a{ailJE chloriab eal s@nlu
cblorltte .

Obrcrcd &so@e loal.tioE
( Df EtÄylsulfoxl.tte Solutloü )

Ig4C1 (5t) l+5, gps at 60 ü.(Lcy') t+it

zn(Ee)2c12 r84

zü(&s)zcre + m.c1 269

zü(qs)zcL.nE cL a9j

zn(&):pb.E cL + IE4cr ,t5

INC.

iebr;afy +, L9c)

Dr. B. L. Slra!.iro
lie].lon Instiiute
++uu irltn -qvenue
Fittsburgh IJ, Pennsylvaaia

Dear Dr. Shapiro:

ils it is fasti-oaab]-e to re,,orl on lonl4-rün.je coupling, ue
are cleaseii to subr..it a :riicularly :rreity se iiet uhacii we
observed j.n the lii{R opectruü cf 2-butyi-2-etlyt-5-neihyl-jrr+-
hexadieul shom in täe .,ccoüDatyin6 l1a;ure. Jire .j vaiut. ior
the spi! cour.linr betwee! lhe allenic l-.roton :*d the i"ri:in. L
meihyl grouj)s (5 loncs) is , c.,..s.

the d.et;,:ils of ihis worli, coverinF n16o anol4er -rliene, uiIl
be re-orte(j i! gTe:ter detail in J. Fhys. Chei:.

,iith best reg,:rds

S*nce:e1y your s,

'e. / laa--
X. ir.:-uIrvt

?.c.nuq-cr^-o-(
F. C. liacirod

600 soo 400 3@ 2c0 loo o
Ho+ cps

9:

I

(,
('l

I
(o

Dr. $aItcr bel-re]|rtcla ..ai Dr. Ieltb S. tbceltun
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Dr. Bernad L. Shapiro
Mellon Imtituie
lrl+00 Fifth A'renue
PittsburEh 13, Pa.

lea Dr. Shapiro:

I lrisir to report a case lhere the use of n.n." helped 
"esolve 

a rather
lsot h/ problen in the detemj-nation of the structae of a rganj-c nolecu1e.

two
The
sd
set

ChenicaL degradation, infreed spectrunrr and rechaistic intrlition suggested
structrre I as most 1ike1y. ?he n.m.r., houever, is not consistent tith I.

T'he structue of the product forned rhen cycloP€ntadiene condenses uith
noles of acetone hs never been clearly elucidated fu the literature.
mieriat j-s fmed as a by-product duing the fcrmtion of dii€thyIfu1vene,
since we had occasj.on to prepare rather lrge eounts of tlE latter He also
out to look at the structure of the by-product.

H

c( cH3 )20H c( cH3 )zoH

I

cH"
il

./c
cHg

II

The aeas fe thc two sets of rethyl groups ue equal ard tü1ce as large as the
total trea for the rin€-ils. Iurthermore, the latter re split into txo bards
lith treas in the ratio of 2t1. Most remonab\r the structue corresponds to
iI, which cü be readily rationafized as a reanmged product of I (the reaction
ls caried out in the prcsence of a strong bxe).

Sirpl-e nolfc,rls orbltal calculations of the charge distribution in-the
direthyli\1retrt'1" "lion and delocal-ization energies ol I ard II suggest that
f is tirn k-'-ne'.i.r:a: ly first forn€d pl'oduct xhich subseguently reffimges to
the therrodyn:ricaliy nore stable Il.

YoBs sincerelyt

L|1t.,,.,3 6*t{
i'ällim B, $tith
hofessor of Chmistry

(n
(.rJ

I

o

t-
II.
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oKI'Alloma stÄrE utrvERgsly sTl!,L\f,iA,rrn Dr. B. L. Shapiro
Ieoruary L L9o2

rRotrri^, ? Cllr L..r lrl 5)a

Deportm.rt of Chenristry

U

February 7, 196)

the resofution of the 100 ylc instrument. That conformational
homogeneity is present in R=CoHs is inplied by the nlne lines
displayed by prolron "a"._ Recently, the spectrum of trans-4-t-
butylniLrocyclohexane. lA,_C. Huitric and i.^1. F. TragGFl-J.
Org. Chem.,27, t926 t1962ll was reported at 50 Mc. In this
system, beliEied to be conformationally homogeneous, theDr. B. L. Shapiro

Me1lon Institute
44oo Fifth Avenue
Pittsburgh 1J, Pennsylvania

Dear Dr. Shapiro:

axlal proton geminaL to the nitro group also displayed a
nine line spectra. We plan to publish our results soon,

Very truly yours,

l"/ . t),-t"t
K. D, Berlin
Assistant Professor

KDB: kp

M onthly
E cunenical

I etters fron
L aboratories

0r
N-M-R

A monthly collection of inforoal private letters froü 1aboratories of NMR.
Infomation contained herein is solely for the use of the reader. Quolation
is not peluitted, except by direct arrangement vith the author of the letter,
and the mterial quoted oust be referred to as arrPrivate Cownication".

Although we Just started with Melfonnr, we trust we
can enter this to be applied toward the first required
contribution. We have recently completed the structureproof of three bicyclic phosphonates. Specifically, the
stereochemi s t ry of t-benzyl-7 - c\Iora- 2, 4- dioxa- J-pho s -phabicyclo[7.3.I )nonane,3-oxideLf J was substantiated inpart by NIVIR analysis on the 4-60.

rL-v6r!5

LL6) I
R - ctlI

&.)

, The methylene-protons [g] were observed as a doublet
at 6.31 LJ=22 cpsl with the model compou"rd. dimethvl
benzylphosphanate displaying a doublet ät e.iST lJ=bf.7 cpsl.

Proton "a" was revealed as the predicted nine fine spectra,
although it was not well- resolved at 6O Mc but was cleanly ob-
served at lOO Mc. ltlhere R=f-naphthyl, the nine lj-nes wereplainly visi.ble at 60 Mc. The peak center in R=C^H- was at
S.l r IJaa=\Z.I cps; ;ae=5.t cpil. Tertiary prot6!Ä "b"

occurred as a doubLet centered at 5.22 7 LJ=17.5 cpsl. Protons
rrctr rrdrr ttet'and ttfttwere somewhat observed at 60 Mc and required

ul(,
I
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0cH3

I
AU-p-a

ll
0

vv[3

I

cE5-?-0
il
0

cHr0

Tableau I

0cII3
I
I

n 
-D - 

al{-

22Lr5 1f

221

DI 3ernard L. Shapiro
l-e1lon Institute
4400 lifth Avenue

IITTSBII-RGH lJ, Penn.

l.äthyl-lhosphonates d'al-coyle et de n6thvle

ufreT !- öna'paro,

1) Les möthylphosphonates de divers alcools
l- dorment, avec le diazom6thane, des es'bers ndthyliques 2 .

0

10 ,8 rr7

?'*'
R-O-il-cH3

0

il
0

?20 r5 10r7 0r6

0cH30

1 2

Dans ces derniers produits, le m6thyle 1i6 ä 1loxygbne
rL4sonne ä env. 220cps riu tIlS ( ä 50I1c ). 11 dolrrre r:rr doubl-et
( J = l-0r7 - l}cps ) par couplage avec ?31. rn outre, dans
les cas oü R est asymdirique et enconabrd au voisinage du. groupe

6tudi6, on obserye ul oddoublement secondaire 45 ae O ä 2r6cps,
suivalt Ie degr6 drencol:brement. Le Tableau I montre auelques
exenpl-es pami cer.x qr;-e rlous avons yencor:trds. l{ous attribuons
cet eifet ä ue rotation gönöe.

Le mithyle 1i6 au phosphore r6sonne vers 85cps. 11

ooff-e m ciouble ( J = f7 -J-8cps ) par couplage avec Pr1. En

outre, u.n döcoubleroent secondaire lS a" Or8"pu apparait d.$s le
spectre ou produit 3. Ce dcidoublenent est absent qua:ld le
cycle A nrest pas aromatique.
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Nous ne savons pas ilterpr6ter ce second phdnonöne.

2) Nous poursuivons lt6tude systdmatj-que

des spectres de RI[{ des Triterpänes. Nous pourrions peut-ötre
aider ceu-x de vos }ecteurs qui disposeraient de lriterpönes
de structure j-nconnue, dans 1es s6ries du lupane et du d.aroma-

rar:e (publi6es), et da:rs les autres sdri-es classiques (ä

J) 'rIe have a problen of ethics :

Quotati.on frono I'lellod'lR is loathedr except as t?rivate
Conrnunicationr. How wo';Id you refer to one of your g
letters, if it were the only available evidence of priority
(arld if you wj-shed to claim that lriority) ?

18 February 1963

Professor G. Ourisson
Universit6 de strasbourg
Institut de Chinie
2, rue Goethe
Strasbourg, France

Dear Professor Ourisson:

Thank you for your ilELLONMR contribution of February 6.
In reply to your "problen of ethicsrr, I an afraid that I have very littl€
help to offer. Quotation of MELLONMR by name is, of course, not permitted
I can therefore see no way to use UELLONMR as an evidence of Priority'
other than the rather devious and probably imPracticable method of having
some friend of yours quote these results for you in a paper of !!g as a

"Private Cmunicationrr. I am sure that if you have a need for a Priority
clain vhich will itself not appear in public Print that ve can arrange to
provide the appropriate person(s) with evidence supPorting your claim.
We would, of course, be recePtive to any solutions to your probleft which
you might have in mind.

l-ws

5

cH30

Yours sincerely,

,,i 1 //or,-"
/ -/-.7'
1 Bernard L. Shapiro

\")*'

Yours sincerely,

- y'1ua*J'4

l^-
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Itsbruary 8, 196, ve have also estimted the C-C bond anisotropy effects on the proton
L

shifts in methanes-. Applying this value for thc q-C bond anisotropy

uhich is about -0.8 to -1.0 ppn in methanes and ethanes, I calculated

the anisotTopy effect of C-C bond on the o-proton in propylene as about

-O.5 ppn. This anisotropy is ol the s@e order as the obseryed ]-ov-lield

shift of the c-proton in these systems. In addition to this anisotropy

it is plausible to think that by inductive or hl4Erconiugatire nechanisn

the nethyl group releases e].ectrore and this cbarge vi].1 poluize the

-f-bond-. As a result the d-carbon aton has a smal.]- net positive charge.

lxe mgnitude of this charge is very hard to estimte (at least for ne).

Applying the results of trYaenkel et a1.5 and those of Spiesecke and

Schneider6 r*ro obtained a shift of +15o ppn to" CJ to" a unit negative

charge localized on the carbon and a shift of on\/ +1O ppn for the

hydro€en on the sae erbon (it i6 the rati.o of these shifts vhich is

lnportant j.n this comection) to the proton shifts ve have observed', I

have calculated. an ex?ected shift of +l+.8 to +6.8 ppn for g-carbon and

about -?.2 ppn for c-carbon. These €lues se in excellent agreenent

vith the e4rerirental- E]-ues obtained by ftiede]. anC Retcofslqf (W[,ION-

M-R No. 52).

Actuaür re vanted to measue the dJ shtfts Ln €II the systens

re have studied and. see if thi"s kj.nat of correspondence existE- hrt re

did not haye necessary equitrEent to ao CJ rcrk. Nov that trYietleJ. and

Retcofshr have dore it, this clears nV doubt about our proton stirdies.

HotrE this will rescue me fr@ belng droptrEd. frm yflr ml]-ing

SincereF,

6s.tt'*tI

Dr. B. L. Shaplro
l'rcllon Institute
l+\oo Filth .tvenue
Pittsburg IJ, Pa.

Dear Dr. Srapiro:

I thought I had better catchup, before recei.ving a renird.er

lrom you vhich is due dly tiee nov' by send.ing l(y first contribution

since I ]-eit Btrory eight nonths a8o.

I would like tc nal(e sone c@ents and supporting renarks on

IYiedel and Retcofs\y's obseryations (}'Ef,JoN-M-R No. J2) concerning the

methyt substitution ellects on the Cl) chenical shifts in ettrylenic

systens. They have obseryed t" >C(H systens, vhen the prcton is

replaced by a nethyl group the g-CJ resomnce Ehifts to higher field

vhile the o-cj t."o*". shlfts to lover fieId. Sore time ago re

studied the methyl substitution effects on the proton cheüica'l shifts

in ethylene, substituted ethylenes, and sone heterocyclic systens vit*I

ethyleni.c bo.d"1'2'). Lb have found that in etrrylenic systens vhen a

proton is replaced by a nethy]. group the g-prctons shift to higher field

to the extent of o.lo to o.l+2 ppm Phile the o-proton shifts to ].orer

fietd bJ' about O.4) ppn. We have attributed the F-proton shifts toErds

upiield as due to negatirc charge on ttte A-carbon atoB arising as a

result oi electron release by the rethy1 group eit'her by hl4Erconjugatj've

or inductire mechanism (it aoes not Eke ar\y difference vhat the rechuisn

i.s since the result observed by NMR is the see in arg' case)' Recently
(,
(x

I

;EETTER TBINGS FOR BETIER LIVING . . . 
'HFOUGH 

CHEH'S'FY

11st

G. S. Redqy
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Dr. B. L. shapiro
ldellon lNtltute
4\O0 Fifth Arenue
Pittsburgb, Pemsylveia

Dear Dr. Shaplro

With the hetp of F@'IIINI IV coüputer progre, Ye bsve been
interpreting t'be olefinlc splitting trEttems of sme usubstitut€d
cyclooleflns. AEoag others tüe Jrs for the vlnylic protons appeer
in tbe pattern, &d ve se confident of thei.r ya].ues.

They are, for clrclopentenei 5.I cps
cyelohererei 8.8

eYclohepterei 1O.8
glgayclooctere; IO.J
glq4ycLodecenei 10.8

treE{lrclodecenei lt.l.

lhe spectra {ere obtalned on u 460 corsole using a DP6O pover
supply and ragnet (alt Varj-e Assoclates)i no solrent vas used; md
tbe upper liEit of error seeus to be !0.2 cps,

These are six spia slEteBs ad vben tbe eppropriaüe n@ber of
Jts are glven to the coEputer: 5l liaes are obtained. lbirty€1gbt
of tbese are due to long rer8e coupliEg betveen the four al}ylic
protoas, but fortmately th16 second order effect naiDly ceuses
Just liae-brosdenlng of the l, 11aes frm first order considerations

We greetly appreciate Dr. Bothner-By furnishing SREII'IIE fV,
vhich ve ehanged for use on a 7O9O. nl$ks are given to the CoEputer
Centers of both the llllnois Institute of Tecbnology md the Amour
Research l'oud.etlon of tbe Illinois Institute of Technologr for co-
opera.tion &d belp.

We ile ]-ooklng fofiard to belng on the mj.Iing U-st of MEÄoNMR.

Sincerely,

/",^11),X4
Gerard V. SDith
eil Earrey Kriloff

(n
(,1

I
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INSIITUT FUR ETEKIROWERKSTOFFE
GEMEINNOTZTGES FORSCHUNG5IN5IITUT DER FRAUNHOFER.OE5ELLSCHAFT

zuarcnatellung der ln der

I<opplungaperueter.

-Sp€ktrenkol lekt ion

T
INSTITUTSDIREKTOR:

PROF. DR. R. MECKE

!latt
Nr.

t!, t-13

Hz Hz llz
Benerkung

GnplFnkopplung

o-Benz()lde rlvate
p-l?€nzoldertvrte

4-ryri di ne

a

4

5

7

9

1C

11

t2
13

14

!5
16

1:
I8
19

20

22

23

24

26

87.

28

30

31

6,O

a,o
6,O

6,O

6, L'

6,o
6,O

:,s
3,5

3,5

3,5

3,5
3,5
3,5

3,5

3,5

:

o,5 |

o,5
o,5
2,5

o,5

o,5

2,s
-2,3

Hz

1A

7,C

4,4

-3, O

'L,C

1,'
7_C

3,O

I,o
-1,C

-1, l
1,0
I,O
3,o
3,0

-4, O

-_l I

1,C

-1, C

-4, 0

-4, C

-1,A
-1'o

4,5

i:,.5

6,5

G,5

c,5

6,5

6,5

6,0
1,O

1,C

5,O

1,C

i,o
1,C

'1, O

0,c
l.,il
6, Q

4,4

4,O

1,O

o

1,O

o

IJ, C)

5,O

3,O

5,5

t,5
5,5

5,5

5,5

6,c
I,O

6,O

t,a

1,O

5,O

1,0

6,0

1,C

6,C

1,C

G,a

3,f
3,0

o

1,O

o

1,O

i,a

2,O

ü

'j, c
i,o

-i,o
5, rl

3,O

-'i, c
o

3,O

?,o

i,i)

5,C

5,O

3,O

3,c

c

a

3,4

?,c

s,o
s,o
7,o

7,O

9,6

10, o

L

g,o

o,o

1,O

1,C

3,O

5,O

5,O

2,O

'j, o

6,O

1,O

1,0
1,C

t,a
3,C

3,O
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bellebig be1 !ebißDr. Bernard L. Shapiro
MelLon Institute
44OO Fifth Avenue

Sitj'b"E!_lx L FegE4r3r:e
u, s. A.

o

L FREIBURG I, BR.
ECKERSTRASSE 4

Febtuary 12th, 1ö63

D,ear Dr. Sbapiro,

we are very sorry for the delay in sending you the follosing tvo coments:

l) IloffEann anal cronowitz have pointed ottl) th"t in substituted pyrroles
the sun of the colgling constets J2s atd J34 deviates2fron ou! own.vafue. 

.3)found for pjrrrole -. Since the appeaiance ot our papeTa we have relnvesllgateq
the spectnn, using the additional infomation fron C^" satellites, tYe ob-
tained J^,=2.1 and.I^. = 3.7 cps. The99 values are close to the average
rahes gf?en for subBtituted pyrroles".

2) In the sourse of our investigations on ArB, 
"p".4""2)3) 

ve have cal-
culated a big numbe! of theoretical spectra; f92 of which have been plotted.
Il this col.lection we have used 32 different sets of coupling constants
(Iisted below) and 6 different chenical shifts ( oo , lOO,60,20,10 and
2 cps). The pLots allow for €traphj.cal interpofation ud for the imediate
assignement of Iines in a corresponding experj'mental spectäYm. The colltgtion
may be used in addition to the ArBr-spectra given by CoI+o ud wiberg ,
whieh are limited to the followifig"cases: IFO (JAd=.Jh)"; or'two identical
,, t,

lYe have availabLe a linited nunber of copies (blueprints) dd we should be
glad to send single sheets or the whole set to those, vho are interested.
As an exMple I enclose page 30, containing the spectra typical for symetri-
calty ortho-disribstituted benzenes. There is a rena4Kable crossing over of
Lines h and i and of f and j.(notation explained j'n-'). Lines n and n are
very veak nixed tlansitions, the distance of whj.ch tron l)O is given in cps,
their intensitles iu povers of ten.

Thank you very nuch for sending us the mos! valuable Mellon-nevsletters,

Sincerely Yours

?.*,2*d Trur-(L--

-c e I .r nl

2,5 \ 4,)
-2,5 | 4,4
2,s i -3,o

-?,5 -3, O

2,5 i, t-,C

-z,-r | 4,c
2,3 4,C

3,5 2,5

j.,t:

1,03,5
3,5

3,5

3,5

o,5
o,5

o,5

o,5
7,5

2,7

.1, O

?,c
7,O

4,O

4,O

B,O

9,5

3,5

3,C

-1, O

1,O

1,O

3,O

3,O

1,5

1,5

-2,5

5

5

3

5o,

1.4'a. o

,,u 
I1) MELLON-M-R No. 5t (January 1963)

2) B. Dischler u. G. Englert' z.Naturforschg. I6a, IISO (1961)
3) B. Dischler, Dissertation' Universität Freiburg, 1962
4) P.L. Corio, cheh.Rev.60' 363 (1960)
5) K,B. rviberg ü. J. Nist, Beniilin, New York, 1962
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February Lt+, r96J

r--1

Dr. Sermrd 1,. Shapiro
Mell.on Institute
l+4oo lifth Avenue
Pittsburgh 15, Pemsylvania

Dear Dr. Shapiro

Thanl< you for your letter call.ing to ny attention the fact that ny contri-
bution to MEIJON}{R is trEst due. We have not been d.oing anything very exciting
in high xesolution NMR but I thought your readers might like to knov of some
vork that ve stilted in broad. band mr.

We are exmining spectra of such eolecules as trlnethoxyboroxine and N-
trirethyl borazole vhich exhibit nuclear quadrupole interactlons. In both of
these contrDuds the quadrutrDl"e interaction split the central transition,
m = rlz- -'1" . I relationship betveen the deriyative maxira eQq/h and the
asl@etry trEr@eter Tl has been deriyed by Si.lver and Bray vhere the distance
betveen the maxjra 1s equal to

lbqqln)zltgz uoill21 + r5.T tt + a.r6 \2).

Due to the sJ@etry of trinethoxy boroxine I = O. In this case the Blr reso-
naace vas obseryed at I3.7O Mc/sec and the separatj-on between naxjra vas .O\Jl+.
This peroits an evaluation of the quadrupote coupting constant (eQq/n of
2.1)+ Mc/sec. In N-trirethyf borazofe I I O fut is expected to be sna1.l so
eQq/h = I.?f Me/sec since the distance betveen the derivative maxira and vo vas
neasured to be .O2'i8 Mc/sec. Using the Tovnes-Dai.Ley nethod of analysis, we con-
cfud-e that N-tri&ethyl borazofe can be represented as 68f double-double structure
and ,2F slngle bond.

100

Lh,

6q

t.

!

i
I
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ltd
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I
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l
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I
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*r.-'4'\*-cn.
ll _lH-B- B-H\*?I
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d,tä"JJ'b,,L
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l

We are auious to extend this vork to single crystals of coetrDund.s such
as 3I3 but so far have been unsuccessful ])reswably because of the snall quadru-
trDle coupling.

(tl(,
I

--J

$rI h,

-rrkjr rr _L \?9 -n- +5lla Hz

z

Professor of Chenistry



UNIVERSITY OF CALIFORNIA

Mr. J. S. Hartman and I have been studying the n. m' r' spectra
of various systems to ob€in energy barriers to inversion or to restrict-
ed rotation. In order to simplify spectra as much as possiblerwe have

made deuterated compounds änd examined the proton spectra with double

irradiation at the deuierium frequency. An interesting example is that
of cycloäctane, which gives a single -line 

at roorn temperature and a broad

three-peaked band (see Fig. ) at -135' (vinyl chioride solution)' On the

other hand massiveiy deutärated cycloöctane (mainly CRDIqH), which also
gives a single sharp line (on double irradiation) a-t roorf te-mperature,
ähowed twJdistinci, well separated lines at -135o. The chemical shift
between the two types of proions is 18.8 c. p. s. A study of the coalescence
of the two iines and of the band-width after coalescence gave an acdvation
energy of 7.7 kcal. /mole with A Sl = 4 e. u. at T- (-111.5") and. showed

that ä single ptoc"s" was taking place. These resulls are quite-different
to those oltained by Harris and Sheppard and by Meiboom from Iine-width
measurements of cyclooctane.

We intend to carry out similar measurements on other systems and

in particular on deuterated cyclohexane.

Yours sincerelY,
! - I -. ,/-J t''/ t'"'F

F. A. L. Anet

18.8c.gr.

29.4c+.e

l. - CYCLO-OCTANE ot -1350
(l) c8H,".(a CsD,"H ,(3) csD"H ' O drcouplrd

ttF
DEPARTMENT OF CHEMISTRY
LOS ANGELES 24, CATIFOBNIA

Dr. Bernard L. ShaPiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh 13, Pa.

Dear Dr. ShaPiro

FALA:de

February 14' i963 )K 2
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M-nr.r,oN INsrrturn
44oo F!FtE AvrNüD

PrrsBmcE t.,, Pa.

I'ebxuary 20, 1961

l]ear Barry,

Recently we observed sone unusual deshiel,d.j.ng of aronatic protons

in phenylsubstituted s-tliazines. I'ig. 'l shows the spectra of

nethy!--d.iphenyl-s-triazine. The ratio of the peak areas is 4 z 6 z 1

, -.a -,b --c \(H- : H- : H-), indicating the folloving assignnent:

QHr

A conplete analysis of the shown spectra and further investigation

ol other substituted triazines is at present under way.

Very truly yours,

hIMW r/. fuf&*,-Y. dlti,"'

-Tf
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H. Günther V. l.iini S. Castellano



UNIVERSITY OF ILLINOIS
I).r(rtnnilt of
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TJITIT-,TN,\
LOS ANCELES 24, C LIFORNTA

UNIVERSITY OF C,\LIFORNIA

Februry 2I , 1963

Dr. B. L. Shapiro
l[eIIoD Institute
44OO Fi.fth Aveaue
Pittsbugh 13 , Peesylvaia

Ilear BaEy:

The attached spectra were obtained in coonecti.on with proton @gnetic
res@&ce studles on stan@ne aud the oethylstamanes. A paper has been accepted
for publicatio[ i! J. Ae. C]ren. Soc. and is to appear sonetire in May' ttdever'
the flgures rj,II lot be published there. l{e are plaming to submit theu separateLy
to the A.P.I. prcject 44 collectlon, but lt is likely that six nonths or nore
would elapse bef ore tbese spectra become available through the nomaL chmels.
Beca6e of theae reasons te think it night be useful to cilculate the spectra
iE IIEIJ,oNIIR, h@eve!, we also invite you to exereise a! editorial decisiotr oD

this i! case i! the eyes of aD objective third party this would lead to u-
Decessary driplication. lve uderstud there are cost factols tö be considered,
so we will leave the fiüal decision up to you.

Sincerel y yous ,

'I hr tlillhn .lllnrt .\ircs Ithouttt

Dr. B. I,. Shapiro
l'lellon Institute
lilloo Fifth Avcnue
Pj.ttsbBgh I3, Pcmsylvania

Des Barry:

II1

Ha

Febr@lr rE, L963

!a
IIa

He

He

r TI

lJre spectru of the pictwed diazirine,I, is of interest be€use of the
Iarge chmical shift d:Jference betveen Ha and He (f.56 p.p.n., in CC14). fhe
portion of thc slEctru attributed. to I{a ed. He aplroxi@tes the Al,I portion of
an ru.X slEctm rith Ja,s = -15.I c.p.s., Jr.a = +2.9 c.p.s., and ü.e = +4.0
c.p.s. Cheical shiftr'(on the r scale) coriesrond- to 9.J1 for 11e,7.75 for Ha,
and 6.j8 for Ht. The protons on the ethylene brifue fa11 in a mnov banC., 18"-
tj.ally obscwing the Ha m1tiplet. Coupling beiween Hr and the ethylene bridge
irydJoBens is less tlun , c.p.s, cross-ring coupling constants are negligibly sm11.

Ässigmlents for Ha and He vere mde on the r€somble asswption that the
six-mmbered ring qists minly in the chair fotr, a confomtion uhich places He
above 'che plsne of the three-menbered ring. IL this nodel Hr is ltithin 5' of a
ggE relationship to Ha ed He, in keeping lrith the near eqElity of Jr,a and.

4.e. This slrll difference Ln thece constants is in the direction extrEcied if He
ic'responsible for the sigml at 9.1L. ConfimBtion of this assiSrent is available
fron a cdrlErisor of thc sIEcLrw of I and II. I{e is at - O'8 p.p.m. lover field
in the satuatecl arB]-og If the in I. This is the d.irection of shift trxedicted- for
thj-s proio! either frü qElitative boff1 anj.sotropy considemtions based on amlogy
io the carbonyl double bond or ring-curent p"edictions based on observations of
effec-Ls in carbocf,rlic a@Iogs of the three-nenbered d.iazirine ring.

Relative sigils of Jrs vere detemined by a Bethod. sinilar to thai of llemn
[l'iol. Fhys., :,, )55 (l96f) ] throush spin-(Lecoupling studies by the Johnson procedüe
(i'H.,1,oi'[,sl, ]:o. l:)t ].962). The sign of Ja.e ms taken as negative by amlogy-]rith
reeently puirfisheä findings of others in*3lstms alloving a cmtrsrison of Cr3-H
and geniml !i-ii coupling constants.

Yous

Herbert Naesz and
Neville Flitcroft

A non-editorial cment by the non-editor: I think that this
is indeed a very good kind of contribution, both for the tising
aspects of it and because these spectra will not actuall.y
appear io the formal- publication. If there were not to be the tine
lag you mention, then I wouLd agree with you that it would be
unnecessary dupl.ication. In general, Let oe repeat for you and
everyone eLsers benefit -- we excercise no editorial function,
but wiLl simply print anything (wirhin any kind of reason!)
submitted. lle leave it to the coDscience of each contributor
whether or not he is being prolix or subnitting uaterial which
the saüe readers would see otherwise in the very near future,
etc.
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