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Policies and Practical Considerations Concerning I'IELLONMR

1. Policy: MELLQNI'{R is envisaged as a means for the rapid exchange of
information between active workers in the field of nuclear magnetic resonance. As

such, it will serve its purpose best if the participants impart whatever they feel
will be of interest to their colleagues, and inquire concerning whatever matEers
interest them. Since the participant is clearly the best judge of what he considers
interesting, our first statemerit of policy is "!ie print anything.rr. (This is usually
followed by che mental reservation'rthat wontt land us in jailrr.) No editorial
functions are performed. MELLONMR is not, and will not become, a journal. l,le merely
reproduce and disseminate exactly what is sent in.

As suitable subjects for contributions, we have suggested the following:

1. Reproductions of sPectra or parts of spectra.
2, Measurements and calculations of same.
3. Theoretical considerations and interpretations.
4. Novel experimental methods and techniques.
5. Complete or partial mYsteries.
6. Conrments on material appearing in earlier letters.
7, Requests for help in locating odd or rare compounds.
8. Announcements of forthcoming meetings, colloquia, symposia,

books, eLc. Also "Preprints Available".
g. Notices of trPositions Availablett or rrsituations Inlantedrr.

l-O. llild theories (this cateSory added at the request of
Dr. Ray Freeman).

11. Anything else which you feel your co-workers in the field
might find interesting - even mild polemics.

Foreign participants should not feel obligated to render their contri-
butions in English.

2. Bibliography: The titles and references appearing in the "Bibliography"
section are merely those which the NMR people here at Mellon Institute come across
in their perusal of the literature. No claims for completeness are made and we once

again invite all participants to send in references and titles which we have missed
for inclusion in a subsequent issue. This invitation is extended Particularly to
foreign, and most especially foreign-language, journals, since this is where our
NMR searching is most apt to be late at best and also incomplete at worst.

3. Subscriptions: I,Ie will continue to send out MELLONMR without charge,
although re ro,rld b. gt.t"ful for the cooperation of all participants as outlined
in the section below JntrPract.ical Considerationsrt(see also page 1 of issue No. 51).

Participation is the prime requisite for receiving MELLONMR; in order to
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receive the Newsletcer, you must make at least occasi
tents. We feel that we have to be ruthless in this c

onal contributions to its con-
onnection and the following

schedule is in effect: Eight months after your last contribution' you will receive
a trreminder letterrr. If no contribution is then forthcoming ten months after your

last contributionr you wi.l1 receive the rrultimatum letterrt, and then the next isuue

will be your last. If you are dropped from the mailing list, you can be reinstated
by sending in a contribution, and you will receive back issues (as available) and

forthcoming issues at the rate of 9 per conEribution. Frequent contributions are

encouraged, but no ttadvance credittr can be obtained for these.

A subject of considerable interest and concern to several present and

potential MELLONIß. participants - as well.as to ourselves - is whether MELLOMR

lught to contain *"tu.ial which either appears essentially simultaneously in the

( cont'd. )
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formal literature or is definitely scheduled to appear very shortly (i.e., \^rithin
a few weeks) after it would appear in the Newsletter. Our attitude is that a
MELLONMR contribution should not duplicate, surnmarize or abstract material which
has been published or which will appear in the formal literature within a small
number of weeks of the MELLONMR account. 0n the other hand, let it be emphasized
firmly that if the appearance in a journal is several months a\i7ay - as is frequently
the case - a brief accounL (as an abstract with or without atrPreprint Availablet'
notice, a separate informal account, a selection of material from the manuscript,
or what have you) sent in to MELLONMR fulfills one of the very functions which we
feel this Newsletter can provide. We trust that a participant will in each case
apply the criterion of whether or not his contribution will conrmunicate some
subject matter to the MELLONMR audience before they could read it elsewhere. The
abundance of subjects, the imagination and interest of our participants and the
natural limits of size and costs make it both desirable and advisable that MELLONI{R
not take on an NMR-abstract-service aspect.

4. Brevitv: Brevity is good - see the section on Practical Considerations

5. Public Quotation: Public quotation is not good, and reference to
MELLONMR by name in the scientific liLerature is never permissible. We remind
you that in order to quote results or use material from MELLONMR it is necessary,
in each individual case, to obtain the prior permission of the author in question
and then to refer to the material quoted as a rrPrivate Conrnunicationrt.

6. Practical Considerations:

(a) All contribut'ions to I4ELLONMR should be sent to the attention of
B. L. Shapiro or A. A. Bothner-By, and will always be included in the nexE issue
if received before about the 25th of the month. (The actual deadline date appears
on the cover of the previous issue.)

(b) Effective irmnediatelyr \nr€ now prefer p! to receive 200 copies of con-
tributions. We feel we can keep our costs down best by doing all the reproductions,
etc., ourselves. Thus, the physical requirements for the contributions are:

(i) Contributions shoutd be on the minimum number ot 8'L/2 x 11"
pages, printed on one side only, with at least 314" (2 cm) margins

(21 x
on all27 .5 cm)

s ides .

Since reproductions of various kinds do not themselves reproduce too we11,
contributors are urged to submit their originals to us and l^te will be happy to re-
turn these if requested.

(ii) Please provide short titles of all the topics of your contributions,
as this will ensure accuracy (and lessen our work) in preparing the title-page index

(iii) Please try to avoid sending in manuscripts, theses, books, etc., and
asking us to be your consciences in selecting what should and shouldntt go into
MELLONMR.

(") Brevity is getting more and more golden as our mailing list increases.
Single spacing is almost as good as brevity, and in general, you will help us keep
our cosLs down to a reasonable 1evel by sending in as much material as you wish, but
by planning it to fill the minimum integral number of pages. This will help cut the
costs of both reproduction and mailing.

7 . Suggest j.ons: I^le welcome them

BA. A. Bothner-By
17 July 1963

L. Shapiro
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PONCA CITY, OKLAITOMA
Research and Development Depariment

June 25, 1963

Dr. B. L. Shaptro
Mellon Instltute
4400 Flfth Avenue
Pttfsburgh 13, Pennsylvanla

HR-60 Mlscellanea

Mosele 2S Ttme Base - l{e have al
e ase of the Mose}

nadequate for even routlne appl1
mance of the Moseley B-2 tlme bas
of a motor-drlven pot. Insbead w
moton dlrectly to the X-axts drlv

Model 71 thermlst
Shoolery.) Our S
eutoff swltch and

c o n80n,
an 1n-1lne appllan

so found (cf. Landls, MELLONMR
ey 25 X-Y recorder to be
catlons " Ohecklng the perfor-
e ]ed us to abandon the ldea
e have fltted a synchronous
e system through a magnetlc

clutch. All thts ls mounted lnslde the cover. Now a singLe
button dtsconnects the servo system, connects the magnetlc
clutch and synchronous motor and orops the pen. At the end
of the sweep a mlcro swltch reverses all th1s. lrie now have
a Jttnlmln. sweep of ]lnearlty better than we ean measure. trrle
contlnue üo have troubles wlth the rest of the recorder. Has
anyone found a dependable flat-bed reeorder?

A1r Condttlontn - Last year we fttted our lab wtth a lr/esttng-
condlbloner controlled by a Ye1low Sprlngs

or contro]Ier. (fne system suggested by Jlm
U-6039 came equlpped wlth a 40 ps1 low-pressure
a +0-45 ps1 hormal- operatlng 'back-pressure.

ouse a r

Slnce nothlng ls adJustable on the unlt and there ls no auto-
mattc reset, we had qulte a blt of trouble wlth the unlt shutblng
down unt1l we shorted out the low-pressure cutoff swltch. The
untt now has operated about a year on a I-mlnute cycle wlth no
mechanlcal problems (and the or1g1na1 contactor).

S 1n De ler-F or sptn-decoupltng wtth the V-3521 lntegrator
ONI{R 43, 12), our electronlcs group 1nsörted
ce swTTch 1n the cabLe from ttrö V-35ef to the

, * l\ P E r R o L E u 
^

PROGRESS SINCE 1875PIONEERIN6



Dr. B. L. Shaplro
Page 2
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blon shorts the capacltor, glvtng normal operatlon. Total
materlal-s--less than $2.

V-4340 Temperaluge ControLler - The vartable temperature
plled wtthout a. controller. Our

electronlcs group bu1lt a s1mpIe thernlstor unlt
control) that seems to work well. Long-term stabgood. We haven'rt thought of any way tö measure svarlatlons. The clrcutt dla.gram ts shown be1ow.
thermlstor replaces the therüocoupLe ln the probe
have used the unlt from 35 to 288irrg. It may be
change bhermlstors for 1ow-temperature work. Thets set by the 30KB adJustable pot.
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E:IJPAS(O IrfÄJ:f'U,El Ä L (G.au|.S PEI'Of,DU'(CtfSl (c(OfYfPÄ'\tY
POST OFFICE BOX 1161, EL PASO 99, TEXAS

Juty l, I)6J

Dr. B" L" Shapiro
Mellon Institute,
44oo Pirth Avenue
Pittsburg lJ, PennsYlvania

Dear Dr. Shapiro:

During the tlme f was with }tr. R. Grace Research Division, David- Kramm and-

I carried out infrared. and. chemical- stud.ies on the structure of Irlrl-tri-
ethylhyd.r azLnLum chlorid.e .

'(czlj)rmtrvH, cr- ,

lüe found" that (I) tras a strong lntramoleeul-ar -NH, hyd-rogen bond" (-tit,
stretching vibrations the same in so].id. phase and.-in d.il-ute CDCI?) and, the
position of the -NHo stretching vlbration is related. to mass. chdrge, and.

geometry of the ani6n (M. narvey and. D. Kramm, T0 BE PUBLISIIED. )

Using our A-60, I have recently stud.ied. the NI.ß. spectrum of (f) fi 9l?1q:
CHCI^ and. acetönitrile. Figure l- shows that the -NHo resonance of (I) 'in
CDCII ruoves upfield" as concentration is i-nereased". ttris tea me to believe
tiratS(f) exisis as a d-imer in CHCI. (di"le"tric constant 4"8) an$ 9DClc: ,
Figure ä * a plot of motecular weight of (f) in CHC1. (Mechrolab Osomdter)
ä"ä-"i.o*"-irr*t'(1) exists as a d.imer in C}ICI,

Figure J shows that the -NH,, resonance of (f) moves d.ownfield. with inc:'eas-
ing eoncentratlon in acetonftrit" (O.ielectrie constant 35.7). This shows

tfrät (f) does not exist as a d"imer in this polar solvent. Figure 4 shows

the molecular weight of (f) as a function of eoncentration in acetonitril-e
a.nd" ind.icates that (f) is partially d-issociated-'

(r)

yours,,Wä
MACK C" HARVEY.
Section Lead.er (Anafybicaf )
Research Department

MCH:ps
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A?trErr tolc t

Figure 1, -NH, resonance

of (f) as a function of
concentration in CDC13.

Flgure 2, Molecular lüeight

of (I) as a function of
coneentration in CHC13.

Figure J, -NH, resona;nce

of (I) as a function of
coneentration ln acetonitril_e.

Flgure 4, Mol-ecular ltrelght
of (f) as a function of
concentration in acetonitrile.
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LABORATORY: lJepartment of Chemistrv. Aericultural and Mechanical Colleee of Texas. Colleee Station. Texas

Name: 2-Methyl-1-pentene State: Liquid

Temperature: ,v 37oC

Cell: Varian Precision Tube, 5 mm OD

ceHr z

Souree: API Research Sample

Purity: 99.92!0.0? mole percent

COMPOUND

Instruuent: Varian Associates -qpectrometer, !1odei A-60

Frequency: 60 Mcps RF Field Intensity (81): 0.03 milligauss

Scanaing Rates: Standard (Spectmm A): 1.0 cps 'secouti Spectrum Amplitude: L25
Other (Spectrnn B):

External Reference: luternal Reference: Tetramethylsilane

f;:::n|1"jtiä1.one Percent bY'o rume

Precision ol Measnrement: One cycle-,second or better

INSTRUMENT AND CONDITIONS

Figure 32
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95 to l3O cps region

42 lo 85 cps region

tsr>
cF5

CJr

IÄBORATORY: Deoartment of Chemistrv. Aericultural and Mechanical Colleee of Texas. Collepe Station. Texas

Name: 2-Methyl-1-pentetre

42 to 85 cps region

State:

Source: Temperature

Cell:
Purity:

COMPOÜND

ItrstruEent:

Frequency: RF Field Intensity (El):

$sannirg Rates: Standard (Spectrum A):- Other (Siectrun B):

External Reference: lnternal Reference:
Conceutratiou:
Resor.ance Position:

Precision of Measurement:

INSTRUMENT AND CONDITIONS

Figure 33





AEROSPACE CORPORATION

Post Ofice Box p5085, Lot Angelei 45, California, osborne 9.4661

Jr.rne 18, 1963

Dr. 3. L, Shaplro
Mel"l-on Instltute
4l+OO firth Avenue
Plttsburgh IJ, Pa.

Dear Dr. Shapiro:

Our NlvlR stud.ies at Aerospace Corporation have finally reached a
polnt where it ls produclng some results. We are submltting the
following d.ata ln the hope that lt w111 be of lnterest to others
d.olng structure stud"les. Thts ls our flrst eontrlbutton, and we
would. Like to be ad.d.ed. to the maiLing llst to recelve the MELION-M-R
letters. lte hope to be abLe to make manJr more contrlbutlons tn the
future.

Dr, D, J. Coyle of our laboratory obtalned a photolysls product
which we think has some lnteresttng stnrcture features. Its NII4R

spectrum taJren af, 56.4 rnrc. ls shown ln Flgure J-. A study of the
compound. by vario,rs method.s ind:icates that lt has the folJ.owing
stmcture:

}L
I

(e)

% (s)
*3

The Ltne at posltlon S in the spectru,u ts due to the hydroxyl
proton, fhe quartets at C ancl D are clue to the CIi, protons at
Locatlons (1") ana (a) rn the mol-ecule respectivöry. The l-lne at
posltion B ls due to the palr of essentlally equlvalent' methyl- groups
at location (3) and. the Ltne at position A |s due to the slngle metlryl
groLrp at Locatlon (4). The Llne at positton T ls an lnpurlty.

Althorgh the rlng ln this moLecuLe 1s not rlgld., lt hold.s the
metlryJ-ene groups in reLatively flxed. orientatLon. It hoLd.s the
protons on one sid"e of the rlng in a somewhat d.tfferent envlronment
than those oR the other sid.e because of the presence of the 0II group.

OH

(t+) cH3

(r)

I

c

I

c

I

eHec
c

c0

24OO EAST EL SEGUNDO BOU!EVARD EL SEGUNOO, CATIFORNIA
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Hence, the methylene protons give rlse to a fcnr line AB tytrle
spectnrm. The rlng oxygen chemlcal.ly shifts one group of Llnes
d.own field. rel-atlve 'bo the other as lnd.icated. above. Flgure 2

shows these four llne gvoups at higher galn. The.protons at
positlon (t) eave 6 = 7.2 cy/see. .and. 

j = 8.3 cy/sec; at posttlon
(a) ö = 5.8'cy/rec. and. [ = 5'.5 eyfsee,

Measurements of chemical shlfts were mad.e on the pure conpornd.
relatlve to tetramethylsilane. The values obtalned" are give below.

Group Chenica-l Shlft

cH3

cH3

c%

c%

OH

( l+)

(s)

(a)

(r)

(pp m)

1.87

1.gB

2.lt8

h.er

1..88

(The vatues glven for the C% groups glve the locatlon of

the center of the eorrespond.ing group of Ilnes.)

Slncerely yours,

/ rk-"r*,*,-*cä %*A*-*
A. GreenvllLe ltlttttaker
Staff Sclentlst
Departnent of Chem-1stry
MaterlaLs Selences leboratory

IßWf ea

Attachnent; Flgure J-
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SHELL DEVELOPMENT COMPANY
A DIVISION OF SHEtt OII. COMPANY

EMERYVILLE, CALIFORNIA

JuLv 15, t961

Dr. Bany Shapiro
44oo Fifth Avenue
Pittsburgh lJ, Pennsylvania

Dear Bamy,

Yorrr reminder note arrived as anticipated. I hope the following
item will be useful to NMR speetroscopists.

Ron Raymond of these laboratories has found that the mercury
reference batteries ln the Varian V-2100 magnet power supply ean be replaced
by an fnternational Rectifier Zener voltage reference packe Iype 6filf8-4.
This uses lllV power which is conveniently avail-able frorn the pilot light
socket. The output voltage is 8.4, which can be reduced by a simple potenti-
ometer if desired. Ivh. Raymond uses the following sinple eircuit:

115v
a.c. 6ffr8-A 25K B.ov

d.C .

LK

The referenee pack is of such a size that it and the voltage divider can be
installed in the present battery box.

This source of reference voltage has operated suecessfully in the
power suppJ-ies for our Bnoadline and our ESR spectrometers for several months
now. trVe have not yet tried it j"n the povrer supply for our High Resolution
speetrometer, but no trouble ls anticipated.

Sincere3-y yours,

Vl,v..J;
C. A. Ret1ly

CAR: jel
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July 16, 1963

Df. B. L, Shrplro
tleJlcn Inctitutc
[lrOO ffftfr Avenue
Plttsburgh 13, Pennsylventa

Daar Docton Stlplro:

ltre Lrst Lssuc of Mellol,lMR (#56) errlned whlle f wes trylng to kecp ny lrst
A-60 pcn qerattng wtth water coiuüfö red lnk so thet yo,r oäfuf,lon to ttrc"pen
problot eppcarcd to be tfuncly, Honuvcr, rfter e brtef dLcouesiqr wltlr the nrchfura
shop rteff, I fornd tt would tdcc approdrnatrly forr reeke to grther thc nretcr"Lels
rnd to do thc nlehlnlng. Stfunrleted by yotrr cuooese , Lt prmptcd lp to ccek an
cxpcdicnt colutlon to t}re A-60 pcn problcn.

firc A-60 pcn flowe very wcll rt the bagellne (rnost of the ttnc) but wtrcn eskcd
to trroo e firll-ccele dcfLecülm stgnrl rllüh a holf bendwtdth of 2,5 cpe et r chcrt
spccd of 2 apg/cec., ühe pen belko end resultE ln 8 currre trnguitrblc fär reproduotton,
The rcncdy wre otnply to ndcc thc pen orlflce lergcr. wtrlch wotrld ell.or drsrlng lnks
to flcrr. Thc proccdrrro for nodlfld,ng the pen le dcscrlbed bcLar.

EtlI the lnk well of .the pen w!.th water. Plece e 0.00htr (38 gnree) drcl
through the back of tbe pen so that ühe tip of the r*irs ean protnrde ührorgh the pcn
orLfiloc. ltlth the end of the ntre cven rlth pen orlftce, cereful\y ebrrde the tlp
rrlth very flne watorproof crneqf cl,othZ rurti"t the teper of ühe pcn tJ.p hes bccn rc-
movtd. To lnsure that Lntrect bls particlas do not cnter thc orlflce, the rire le
pushed otrt end nlped a nunber of ülmee durlng the sanding operatiqr and the srndLng
Ls contlnucd olly whtle weter floEs frcn thc pen, Flnelly, rcarn the opentng rilfi a
gLass ecrlbe to the dcslred stzß.

A nrmrber of brands md t,ypeo of lnks rerc testedn HlggLns ncr weterproof bhck
drurlng lnk ($Io. W25) was found to gi.vo very d,ark lLnes wtrtch were r"cletLvcly sktp-
frec. The tnk eould be seshed out of the weLL ulth water and clogs ln the ti.p only
rtren t}te pcn le not used for severaL hotrrs. fiie pen could be sterted egaln by either
rnoLstenl-ng the tlp or cleartng wltlt a lrtre.

I purchaoe spectclly cut lLn x 26n Ozahld 2OBS paper for the reproducülon of
the spcetra"

Yours trtrly,ill; r,g"h^
Allcn I, Cohcn

1oGllbr*tor Mualc lrllrerr, Masbeck Inc., Madlson Street, N.Y.r N. T.
2 C."bor"rrrdun 6oOe aillca carblde L Rcd-I-Cut tlpa 3 wes used.
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MONASH UNIVERSITY
DEPARTMENT OF CHEMISTRY

Telephone 544 0+81

Head of Departmenl
Professor R. D. Brown

P.O. Box 92

Clayton, Victoria,

19th June, 1963.

Dr. B. L. ShaPlro,
Mellon Institute,
4400 Flfth Avenue,
PITTSBURGH, 13
P. A. IJ. S. A.

Dear Dr. Shapiro,

Slnce our last communlcatton we have had our Varian DP 60 spectrometer
modifled to become a HR-100 by fitttng speclal tapered pole-caps. \Me have,
of course, had to make other arrangements about our wide-line work. The unit
|s worklng quite well now at 23r490 gauss, although we dld have some
preltminary troubles wtth the 100 Mc,/s probe. We have been looklng at
some proton spectra of heterocycllc systems and have been analyslng the

resulting four and flve spln systems uslng elgenspectrum and Rellly-Swalen
type (NMRIf and NMRENz) lterative programmes wrltten for our Ferranti
Slrlus computer. (4000 words)

One lnteresting case ls that of lndazole (I)

4 H
f, 3

7

7
(D

L

which has a fairly compllcated spectrum at 56.4Mc/s, but at 100 Mc,/s it
is almost a flrst order case. (Ftgures I and 2; both spectra refer to a 5 mole

percent solutlon of lndazole ln acetone). The 3-proton showed evldence of

cross-rlng coupllng whlch we asslgned to the 7-proton ln vlew of the weII-
known 4-8 poupllng !n qulnollne and the recently published 3-7 coupling in
benzofuranl (we have also lndependently observed this effect ln benzofuran) .

6.
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The individua] multiplets in this rather favourable case can be
assigned on the basis of the ortho coupling constants as 4- or 7- and
5- or 6-. To go further than this we have to resort to making methyl- or
bromo-substituted indazoles or make use of proton-proton spin decoupling.
Even this latter technique will not uncover the complete story and it is
necessary to assign one multiplet, such as the 7-multiplet, on the basis
of greater complexity due to cross-rlng coupling or by means of the 7-methyl
lndazole spectrum. We used Rqy Johnson's spin decoupling technique
based on the Varlan integrator to decouple the 3 and 7 , tlne 4 and 5 and the
7 and 5 protons and found that it was fairly straightforward to carry out.

The first order parameters obtained from this assignment were then
used to construct an energy levei diagram for the four-spin (ABCD) and five-
spin (ABCDE) cases. In the ABCD case the cross-ring coupling is treated
as a small first order perturbation. The final values of the parameters for
these two cases were obtained by an iterative scheme of the Reilly and
swalen2 (NMRIT) type.

Spectral Parameters for Indazole at 100 Mc/s.

ABCD case ABCDE case

T

)45 -
r56 -
J67 -

)46 -
Jsr =

1.936
2.231
2.88,t

=
2 .661
2 "427

8.1 5 cps

6.89 '
8 .39 '!l

1 .936
2.231
2.884
2.661
2.427

B . 15 cps

6 .89 '!,

8.36 '!,

J
Tt =.7

T=
*7t^=

b
T- =5

0.9s
0.82

il

il

0.95
0.82

1 .04
0 .99

I

il

147 = 1.03

)37 =

!t

We found that both sets of calculations gave virtually the same
sets of spectral parameters. However, the final values of the coupling
constants obtained by iterative solution were significantly different from
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those deduced from the "nearly flrst order" spectrum.

The analysis for lndazole was found to be relatlvely straightforward
but we are currently investigatlng benzofuran, indole, quinollne and the

nltroqulnolines where the assignments are not so readlly obtained' These

results will be submitted to the Australian Journal of Chemistry.

IQA'vI. I. fl"#n",,*'
Mlchael L. Heffernan

fta2
Peter ]. BIa

4l/^,1
ck

1

2

Elvidge and Fosteri I,C.S., 590; 1963

Swalen and Retlly; J. Chem. Phys ,; 37; 21; 1962.

Fig. 1.
Experlmental and calculated spectrum for 5 mole% indazole in acetone at

56,4 Mc/s

ELg. 2

Experlmental and calculated spectrum for 5 mole% indazole in acetone

at 100 Mc/s.



LN
@

a

!

I I

2?. 24

SH IELD ING VALUES T

7..O

Figure 1

26 2.8 30



(r) A
(4)

M
(z)

2-4

SHIELDING VALUES T

Figure 2

R
(6)

X
(5)

2.O 2.2 2,6 2-8 3'O

tjr
@
I

oo



s8-19

TnE UNIVERSITY Or. TEXES
DEPARTMENT OF CHEMISTRY

AUSTIN I2

June 25, L9'"3

Dr. B.L. $hapiro
}iellon Ins bitute
l+4oo Fifth Avenue
Plttsburgh U, Penn.

Dear Dr. Sha"piro,

Itle have reeently been d"oing sone work wlih Dr. John lvlahler
and Dr. Rollle Petiit using spln d.ecoupllng which r,:ay be of
interest to I4ELLONMR read.ers.

One serles of conipound.s of lnterest harre
complexes of olefine. A number of peaks have
establishetl by synthetic anCL spin d.ecoupllng
also used. iro'Jr Frequint IV program retiritten
conpuieS. One intere sting exarnple involves a
whlch wae neatly verlf led, by single and. cloub}

H@tc-
/t

been iron carbonyl
been Crefinitel;
proced.ures. We have
f or our ODC fSOlt
long-range coupling
e irraillatlon.

@t+
I

Fc
(co)s

T,-= 2.* .fs
Tr: = g' t)
5.3 = S.Lf

Tt3, = 2-J.

Tg" = ]'L cP s

T*o' ?'?
'T-o = L,a

g ?6

H

_c
o

H D

C\

+

H
f-n6e

HC)

Arother interestlng species idas uncovered" on looklng at the
proton spectrurn of cycloocta.tetraene in conc . HagO4. Peäks h/ere
iouncl at^1.4, 3.),4.8, and, 10,6f The areas ör ihe peaks
ind.icated. the assignments shorvn in the figure. The suspected"
coupllng constants were verif iecl by spln ci.ecoupling and. cleuterium
substitutlon cf the terminal protons the two technlques agreeihg
n icely ,

H
H.

t
A r.4 f
ß 3,4
c +,9
D lo'b

IJ Ha

Htl
A,t

a

,tI

f Davls, Jr.
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June 27, 1963
DEPARTMENT OF CHEMISTRY

Dr. Barry Shapiro
lÄellon lnstifutc
Pi ttsburgh, PcnnsYl vani a

Dcar Barry:

We have rcccntly bcen investigatlng the effccts of solvcnt and concenfra-
tion on the F$$R spcctrum of the AB-system alpha-chloroacrylonitrl le'
CH. = C(CllCN, which wcre first obeerved here by 6. S. Reddy, The pattern
cof;sists, a6 expcctcd, of tws doublets, bufr surPrlsingly cnough, fhe two

outer spacings turn out to be dependent on botb the abovc-rnentioned fac-
tors, fnis impties that the Fl-H coupling is not a constant for thia msle-
culc.

The soectrum has been observod in over a dozen ROh-aFoßläfic solvcnts, and

Jo ha; been found to vary from 1.96 cps ip TAaS to 3.24 cps in dimcthylsul-
foxide. (Jo is the coupling exfrapolafec, to inf.inite di lution.l ln gen-

"."i-.,,ö 
incroasas wittr iho äictecfric constantr f , of thc solvent, but

appears fo level off above a value of about 2Q for E.

The offcct of conccntrafion has been studlcd ovcr a wlde rangc in flva
solvents. In all thcse cases J apparenfly convcrgcs to tho value of the
coupling for thc pure solutc, 2.8O cPs, as thc concentrafion of solufe
upp.o."Äes 1Oofr. The total varlation over fhe cntire conccntration range
is, thus, o.8o cp6 for Tfi\S and 0.44 cps for DllSO.

We havs subrnitfccl a prcliminary r€Port of these f indings for publication
and are now investigafing the effect of aromafic solvents, rnixed solventst
and other factors tiat r,näy be related to the unusual behavior of this mole-
cule.

S i ncere I Yt

J. H. 6oldstein
Professor of ChemistrY

JHG: lt
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26 JuLy L963

Proton Magnetic Resonance Studies of Formaldoxime and It s Methyl Ether

üle wish to make a preliminary report on three unusual features of the proton
magnetic resonance spectra of formaldoxime and its methyl ether. Table I contains the
relevant data, and the features in question are:

1. The unusually large magnitudes of JU-U(gem) for both compounds, the
observed ranges being 7.63 to 9.95 cps for formaldoxime and 6.96 to 9.22 cps for the
methyl ether. usually 

"p2-tyle 
cH2 groups show ggg H-H couplings of o + cä. 3 cps

(1) although values of between 7 and 8 cps have been reported for vinyllithium (2)
(3) and vinyl Grignard reagents (3) (4). The Jg-g(gem)'s reported here for the two
CH2=5-gp compounds (n = H or D, CH3) form part of a consistent pattern of similar
couplings observed in a variety of CH2=5- compounds (5). The sign of these couplings
has not as yet been determined.

2. The most unusual medium dependence of J. In the vast majority of cases,
H-H couplings are virtually independent of solvent, concentration, or temperature, unless
these changes in the medium cause changes in (a) the abundances of two or more rapidly
equilibrating isomers whose time-averaged J is being observed (6)(7), or (b) the bond
order of a bond connecting the coupled nuclei (B). In the present cases, the geminal
nature of t.he protons would seem to preclude sufficiently substantial medium-induced
changes of geometry to account for the large changes observed in J11-g(eem). In fact,
the only other cases of which \^re are avrare are that reported by Gol-dscein (9) in the
letter irunediately preceding rhis one and a somewhat smaller variation observed in t-
octylazomethine (5).

The source of this solvent-dependence of J is not as yet clear, but an exam-
inat.ion of the data in Table I reveals an apparent correlation of J with the dielectric
constant of the solvent in the case of formaldoxime methyl ether. A similar correlation
does not obtain for the oxime itseLf, and it would appear that other influences, perhapr
including ionization, self-association, and/or hydrogen-bonding, are being felt. Although
a fuller discussion of this variation in J must be deferred for the present, it is our
present feeling that the small variations in chemical shifts of both the CH==N- and the
-OCH3 resonances argue against an explanation based upon solvent-dependent population
changes arising from rotation about the N-O bond.

3. The unusually large line-widths of the resonances of both the CH2 protons,
particularly that high-field pair of lines in the AB pattern which arise from Hg, the
proton trans to the methoxy group. 911514) double resonance studies* have showi ttr"t
the line broadening has its origin in incomplete quadrupole washing out of J11^-g-g and
JH*-C-N (The latter coupling is evidently considerably larger than the formerY). As
mi[ht be anticipated, these line-widths (in both the cases of the oxime and its ether)
show no simple correlation with either the solvent dielectric constant (e) or viscosity
(l). Both of these will affect. the observed line-widths, since J is a function of e

and changes in 11 will alter the N14 quadrupole relaxation time (cf-, (B)).
* It is a pleasure to acknowledge our indebtedness for the performance of this important

experiment to Mr. Robert C. Hopkins of the Department of Chemistry, Harvard University.
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All the spectral data of Table I were obtained at 6O mc. on a Varian Associates
l"lodel A-60 NMR Spectrometer (sample temperature 37"C). The instability of both compounds

precludes studies of the neat materials or concentrated solutions, and dilute (S% or less)
solutions were used. In a few cases where moderately concentrated solutions could be

obtained, no substantiaL dilution changes were noticed in chemical shifts, coupling con-
stants or line-widths.

liork in this area is continuing; a more complete report will be published when

the scope and nature of the abovementioned phenomena have been investigated more fully.

l{e acknowledge with thanks some helpful discussions with Drs. J.
A. A. Bothner-By, P. C. Lauterbur, and R. E. Richards.

D. Baldeschwieler

Shapiro
Ebersote
Kopchik
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H( o-cH3

a b

NcNc

c

Solvent

Dzo8

H=oh

(cH3) 2so

cH3cN

CH3NOa

carLG

n-CaHeOH

(g-CsHz) aCo

CHaCle

cDcl3

(c2Hs) po

(q-CaHe) 2O

9c1+

CoHr"1

aPrepared from the
and formaldehyde.
at length elsewhere
Probable error of r
assigning rgrrCOH =
AB pattern, and are
column refers to da
insufficiently stab

Ht
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2. 08

1. s6

3. 18

2.35
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3.57
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2.94

3,82

cormnercialty available formaldoxime hydroc-hloride. bPrepared from the cornnercially availabJ-e methoxyamine hydrochtr-orideThe assignrnents of the spectral l-ines to H. and Ht are based on spectra of known isomeric aldoximes and wi1L be discussed
' cViscosity in centipoises. dp.n. + o.o5 or 1ess. echemical shifr on the r-scale (ru"nsi = 1o.o)(lo). Estimated-values is * o.o1 or better. r-valuei for the aqueous solutions were obtained by intern"i-i.ter.ncing with.t-butanol,B'8o' ftnE t"rt line-width at half height; values are the average of the widths of rhe appropriate two lines of theaccurate to * 0.1 cps or better. Bspectral data obtained on neutral solutions. hThe fir;l vaLue given in a particularta obtained on a neutral or slightly acidic solution, the second value to the data from alkali.r. soirtior. iUät.ri"f
le in these solvents. jthe values are actually those for CHC1_3. kFormaldoxilne not soluble in this solvent. lCyclohexane
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Tne UNIVERSITY OF MANCHESTER,

DEPARTMENT OF CTTgT''TISTNY,

MANCHESTER, 13.

lBth June, l.?63
TELEPHONE: ARDWICK 3333

tb

k
o

Dr. B. L. Shapiro,
MELTON INSTITUTE
M1O, Flfüh Avenue,
Plttsburgh.
PEM{STLVANIA. U.S.A.

Dear Dr. Shapiro,

As a contribution to MELLON i'{.R. from

this laboratory, I should like to describe sone spin-lattice
relaxation ne&surements made on the seri-es n-pentane, ...,
n-dodeeane on an A.E.I. R.S,2 Spectroneter by the direct
nethod. T. was neasured for both the neühyl and nethylene
protons, togättrer with T, inter and' Tl intra for these groups.

The latter measurements were obtaj-ned. by dilution in CS, and'

erbrapolation to inflnite dilut'ion to obtain T1 int""'
T1 irrt"" was obtained from this value and' that ascribed to T',

ltself by substitution in the equation: Yf. = YT,-t 
^ 

* yiriaLe,r

The results are summarised graphically below:-
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T are nost i-nfluenced by nolecular weight'1 CH3rCH2

at the low nolecular weight end of the series and reach a
limiting value of N 2 seca. at n-dodecane. T1 CttrrCH, intra
are mtrch less nolecular weight dependent, indicating that
intra-nethyl, nethylene group relaxations are nore inportant
than erbra-näthyl, nettrylene group inter-actions within the
same noIeeule. T'1 CHSICH, inter
rolecular weig[t.,w 1.(0. Results for liquid' ethane due to
MuLler & Noble(Z) show that the i-nter- and intra-molecular
aoraponents of T, show the same trend as above uhen interpreted'
using the convent|gpal tr,"ory(3) tnlb on applyirrg that due to
Bloom and Sandhu \4) they deduce that 90 per cent. of the
interaätion is due to intermolecular j.nteractlon. I suggest
that rela:ration neehanisns can best be described by theories
si.milar to that ln ref.3 and' thaü both Tt inter and Tt intra
nalce significant contrLbutions to Tt.

1.

2.

3.

4.

fourg sincerely,

R,rJ.Mitchell anct M. Eisner. J.Chen.Pl\ys. 22, 86.

B. II. lrluller and J. D, Nob1e. J.Chern.Phys . E, 7fr, (t06il .

A. Abragar, The Principles of }tuclear l'lagnetisn.

(Oxford Univ. Press, Iondon, 1961).

M. Bloou and. H. S. Sandhu, . Can. J.PbJrs.Chen 49, 89 (Lg62),
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TCHNION ISRAEL INSTITUTE OF TECHNOLOGY

PkrYsical Chenrisüry

Jult end, 1965

Dr. B. L. Shapiro
MeILon Insbitute
4400 Fifth Avenue
Pittsburgh I5, Penn.
U. S. A.

Dear Dro $hapiro:

Someti-rne agg Dr. J. D. Roberts and I studied the ionization of

citric aci.d by runr. The results were published in the tlffil.?f,ä;l"',
gA, A?OS (1960). More recently Dr. R. B11ce Martin (J. 15n'.gh€rn'+c.e.t

S, ?OS5 (fgOf) reinvestigated the problern by titration of selected meühyl

esters of the aeid. The results obtained W Marbin contradicted those

obtained by the nnr stuSr. In prC.vate correspondence between ourselves

and Dr, Martin, various reasons for the discrepancy were suggested'

As parb of a progran to süudy the pH and tanperature dependence of

the cherricaf shift (5 ) and, the spin-spin coupling (.1), Uetween the

protons of the mettlylene group in rnolectrles of the tlpe cHex-cLRiR',

where ühe Rrs contain -COOH or -OH, citric aqld was restudied. Results

are given in the attached f,igure.

t6

Cllrlc Acld.
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ubv:-o;sl;7 oui'previ.ous an:,-i-;,':;lJ, :;i.c:r'i ;itc l.',r_c::g;51 3hclrical shj-fl
'...::i:i ltso,-1, i-s ,.:r'o1;. t'g1p.r,i;iu1.e ,i.c leri.Jerice :;lu,:l,ie: siroi.; ;it*i, $ rrtr,i J

r:h;in;;e -Li'i i,he i;cilic bui, rol Ln titc i:asic soiuuj-c'.s 1iü-Uuoc, pii C and.lil i3)"
i'itis i:esu1.. ;;nti'l;he riat:, si-tol'in iri bhe i.:-pre i.r^ci:ci..Ne ;h*i iii liie i-on:zecl

and Lo a lesser exLeriC in tire non or -cirrtialJy j-oalzed scecies of cil,i'ic

ecid, 1,ne rot;itions arr:und .Lhe ce;tlral 6-6 bonus;:re si;ron3l). ldntierecl,

Through l,he use of si:rrpler r,tolecules an abi,alpt is 2resentl;g lud.e Lo

i-solate l,he vi'ri-oue conl,ributions i,oS anri .i.

'r'hiLrrli you, fbr regulat'ly rltiill:.rla, ihe ^'ieilclntr'.

Sincerel;r yours,

1,lahart*!bq,.
l*.;oei'-erislei-u

L!//q
li. Gllboa

Monthly

E cumenicol

Letters from

Loborotories
Ot

N_M-R

A moqthly co1-lectlgn of informal private letters from. l_aboratories
of Nl4R. Information contained herein is solely for the use of
the reader. Quotation is not permitted, except by direct arrange-
ment with the author of the letter, and the material quoted must
be referred to as a rrPrivate Cornmunicationtr.



s8- 28

Dear

Glaxo Research Limited

Greenford ' Middlesex
'ELEPHONE: BYRON 3434 TELEGRAMS: Glaxotha, London, Tel6x CODE: Nsw Standard' Bsntley6

Zlst Juner L967.
@

Dr. Shapiro

lfhe British-nad.e ancillary equipnent (see MELLONMRT No. 4!t
po 24) that we use witb our A-60 n.m-.r. spectroneter bas, i.n_generalt
iryortceä satisfactorily, although regular naintenance is need'ed to
ensure continuous opäratlon. The gauze-filters of the Tenkon
air-cond.itioner mqüire cleaning once a fortnight; t!" stator of tbe
water-pump has been replaced twice d.uring twelve months. the voltage
stabilisei servo-motoCtaitea one night and set "hard over"t d'riving
2?a volts through tbe spectrometer (Eet for 210 volts) l Fortunately
nö serious d.ana[e was done. üJe intend, fitting an over-voltage trlp
to the "stabi.lisedrr voLtage supply.

Streptonycin did not prevent tbe growtb_of clark green micro-
organi-sms- in öur water-ciröulating systen_. . fhe gicro-organisns
caüsed partial blockage of tbe nagnet_ cooling.coils; this was
ind.icatäd by a red.uced flow-ratg a4d by the higher tenperature of the
exit water (rose from 79u to 4ru}.). Acting on the advice of
Mr. R. lfenk of Varian AG, we removed the d.ark gTgen natter and
restored. tbe tenperature-of the exit water to ,8"C. by blowingr.
aliernately, conlressed. air (fron tbe spinner supplyr ,O_9.s.i.) ancl
water tnroüln thä nagnet coils. to adnlt air to the cooling cg!|qt
ine .agnet-äolenold, ialves must be opeged with the instrtrment rr0ffrr.
The valves are energised by disconneöting tbe wires from terninal lrt
on the magnet tenpeiature öontrolLer (seö l'ig'--!-2, of the A-60
Maintenanöe Uanuai), connecting the wire fron NO to L2r and. cgnnecting
L^ and. the loose fääas from L, -d.irectty to the nain etectri.cal supply.
ide räfn 651ffie-EiFuit breäker must- be opened, to remove any..risk
äi-crö"Jea poiarity. We are now uslng gichloroplren ('rPanacid'etr,
ärat-aiUydrbxy-5r5-r-d,ichforoctiphenylmöthane, sodLum. sa1t, supplied by
giitfsn brug itoüÄäs Ltd..) at a tevät of tOO popoltro to prevent the
growth of nicro-organisms.

We have found. that the spectrum (42O-4?O c./sec. below T.M.S.)
of pyridine (not especially pür9r bPt reasonably-+ry) is useful for
iinä-iiefa trinnint'and. foi rapiä checks on the field homogenelty o!
t[ä l-Oo spectroneter (see Fig-.). GooÖ Y-grad.ient trinming' whigu 1".
ait tUat wä have found. to be necessary on most daysr nay be obtained in
this way.

We have submitted, to tbe tgglggl-98-i!9-Chenical SeciLgFX- a-
paper öo iu" proton resonance a19q*:R'
is'bas been sLown by Gereeke e,L aI. (Helv. Chin. Actat 1962, Et 22+L)
ana Arison g! !!. (ä.-,qnör.,CF'n-sog-@), n.m.rfls an
excellent t;Ah;fque@ conpound.s an{ Provides
iniörnation, whiih conplenenf,s IUat ootained from infrared' stud'ies
G;ä; ."ä-sü."iiÄrtn, i.-g@&. , L962, t292i 1967' 1814).

4!ry, Page

Tours sincerelYt

G.F.H en
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Hridine
Fllter Band wld.tb O.4 c./sec.
R.F. Field. O.4 m.gauss
Sweep tine 50O sec.
Sweep wid.tb 5OO c . /sec.
Anp. 4.0
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STERLING -WINTHROP RE SEARGH INSTITUTE
A DIVISION OF STERLTNC DRUC INC.

RENSSELAER, NEW YORK

JuIy i' L9oi

Dea=.r Dr. ShaPiro:

}tre ha.ve often been chagrined by the tediousness of fishing decont-

posed cork stop;oers out of necks of MIR tubes containi"s Cfl99:1,.?:^
a solvent. periraps some of our colleagues ha've had sirlilar-annoying
ex.oeriences and. wäuld lihe to sha-re our means of iäaliing light-t+eightt
resistc.nt i{i'iR tube closüf,esr

Thinwalledpolyethylenetubinghasbeenfoundtoresistsatisfiictorily
the acti-on of Cf.CöCU. The tubing is the type comtnonly u-sed a'srrdip
tubingtt ir, "uttll',-typ"u 

of pressurized aerosol- d-ispensers' It is fabri-
ca.ted froin 1ow-Ju""iiy (up. ä". = 0.92 g/L) polyethyiene, obtainable in a

v;.riety of diameters fron supnlj-e:rs to the aerosol packagers' (Ti'ro such

suppliers are i.nchor Flasti"t'Co., 36-J6 36bst,, T,ong Islano City 6' ii:'Y'
and Colorite plastics, 5O Calj-fotriiu. lr,ve', Pati-rson Jt 1{. J' )

Tubing vrith an O.D. of O.24Otrr wall thiclcness O'022n, is cut into
approxiina,tell. l inch lengths. one end of the tube is collapsed by com-

pression between metal clanps (laboratory tongs are convenient)' v'rj-th about

/$rr projectj-ng beyond' the eäge of the clailp' The projecting end is
carefully heated in a 1or^r gas flame until the o':en ends of the pli"stic
fuses. Remove frorn the flarne, keeping the clarnp in place, and chilr to

room temperature by irrrnersiorl in cold r'iater' 'A' Iittle pra'ctice ruill indi-
cate the correct degree of heating to fuse the plastic without over heating'

fhe ca.ps fit snugly over prec-Lsion glass tubes ancl are quite ii':perrneabJ-e

to 0F-COOII fumes. Äs a matter of fact, they becr:me r'rore rigid in use'
4
-/

Uith kj.nd regardst

Dr. BarrY L. Sha,oiro
irielfoir Institute
44oo Fifth Avenue
Fittsbure;h li, PennsYlvania

Sincerely Yours t

]-c-.Nq-eh4

FJil/rb
znek F. C . i{achod
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DEPART].IENT OF CIID}IISTRY

Dr, B. L. Shaplro
Mellon I'stitute
4l+OO Fifth Avenue
Pittsburgh 13, Pennsylvanla

Dear Barry:

Since our only computer herc is an IBM 1620, it has been
nccessary to adapt FREQINT IV to its limitcd memory, its card
lnput and output, and a fcw pecullarlties of FORTRAN II. This
has now been accompllshedr wlth the help of our Compuüt4g_
Center personnel, änd the result, called FREQINT M 1620,
ls runnl,ng snoothJ.y. At the moment, thc program_Ls llnlted
to a rnaxlrnum of four nuclei. RunnLng timesr including punch
out of plot infornation, have been no morc than two minutes
for thrCe nuclel and from three to nlne rnlnutes for four
nuclel. For examplel orlc typlcal AZBZ ran in thrcc minutest
and thc AB2X test casc in the FREQINT IV manual ran in nlnc
minutes, The program as wrltten requires a storage space of
about 40rO0O oüt of thc 60,000 availablc in our machine.

We arc considcring the modifications rcqulred to enable
the L62O to handlc flvc nuclel, but we will probably not pu!
rnuch cfforü lnto it unless a pressing need develops, The 1620
wlll bc rcpLaced by a 7Ol+O withtn a ycar, which should pcrmlt
us to do mörc nuclci and üo nrn any of the iterative programs
wlthout much troublc.

I shaIl be happy to send FORTRAN dccks, Ilstings and
operatLng instructiöirs for FREQINT M L62O to anyone who ts
lirtercstäd. Does this notc count as a subscrlptlon rcnswal
for MELLONIIR?

STATE UNIVERSITY OF NEW YORK
AT STONY BROOK

STONY BROOK, LONG ISLAND, NEW YORK

JuIy 8, L963

Yours truly

PauI C. Lauterbur
Associate ProfessorPCL: Jv
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DO\l\f CHEMICAL OF CANADA. LIMITED
SARNIA, ONTARIO

June /, 1967

Dr. B. L. Shapiro
Melfon Institute
44oo Fafth Avenue
Pittsbur gh It, Pennsylvania
U. S. A.

Dear Dr. Shapiro:

Spectra of Aliphatic Fl-uorine Compounds

In this laboratory we have determined the spectra of a
number of simple fluorine containrng compounds. It i-s possible
that the proton shifts and coupling constants may be of use to
other readers.

The spectra were recorded on an A-60 spectrometer with
approximately a 15 vol-ume per cent solutj-on rn deuterated chloro-
form. Tetramethylsilane was used as an internal reference.
Calibrati-on of the instrument was checked with a solutron of
tetramethylsilane and chloroform j-n deuterated chloroform just
prior to the recording of Lhe specbra. The coupling constants
were obtained from the 100 cycle sweep width.

Compound

CFsCHCI-z

cFscHz o-c ( 0) -cH3

cFscHz -o-c ( o) -cc13
CFz ClCHClz

cFc12 cHC12

CC 12 FCHClF

CI'sCHz C I
dD /aU Drv r' 3 vI12 !r

CFsCHzI

Quartet
Singlet
Triplet

Chemical Shift
(".p.". from T.M.S.)

from
other sources

t49a
128:
^ -^a'20ö

zBSa
---ctr)
t6od
175"

22Ba
cr oä

o2r4-

4.8

o.(
8.0
b.b
)ra

+B.T
4.0
8.6

trF

/LA

(r)
(2)

B.4g (t
B "92 ()

gem
vic

)

)

9.O
9.8

a
b

d Doublet
Double doublet

ExEcuTlvE oFFtcEs: saRNIA . 9ALE9 oFFtcEs: vaNcouvER, GALGARY, wlNNtpEG, ToRoNTot MoNTRE^L, satNT JohN ' CABLE AooREgS, loowcAN-
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I wish to express thanks to Dr. D.M. Young for supply-'rng
most of the above compounds.

References

1. R.h/. Fessenden and J.S. Waugh, J.Chem.Phys. tT, L466 (tg6Z).

2. R.J. Abraham and H.J. Bernsteln, Can,J.Chem" 19, 19 (fg6f ).

3. Daniel D. Elleman, L. Carlton Brown and Dudley Wi11iams,
J. Mol . Spectroscopr, 7, toT (fg6f ).

Sincerely,

YN'
J. S. Mclntyre
Exploratory Research Laboratory

Contribution No. 106
Exploratory Research LaboratorY
Dow Chemical of Canada, Limited
Sarnia Ontario Canada
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ru/nam

Pleose oddress ony rePly to

THE DIRECTOR

ond quote: W.5/ 6/Ol
Your reference:

Department of Scientific ond lndustriol Reseorch

NATIONAL PHYSICAL LABORATORY
Teoorrucron, Middlesex

Ielegroms: Physics, Teddingon Telephone: rcodington Lock3222, ext. 80o

BASIC PHTSTCS DII/ISION

1!th July, 1963

Dear Barr;r,
Dqlble4uantm Spectra

Although NMR. spectra record.eit at high settings of the radiofbequency

fielit strength are usualty rather nessy, they are not always without

interest. fhe eye of faith (or better stiJ.l, soure honework on tfre ttreoryl)

may iclentif! aorne new sharp Iines, the double-quarrtrn transitiona. They

nay be thought of as arising thnougir the cohenent excitation of the ntailstl

of cer-bain single-quarrtr.m lines - those pairs of transitions that span the

interwaL between the initiaL ancL final leve1s of the itouble-quantum jtmp.

ft turns out that the applications of doubLe-quaritum e4ger5-urents show

a very close para1Le1 wlth the atrpLications of double-f,€sor&oc€r In spectra

where a first-onüer treatment is valid., both nethod.s may be used. to d.etermine

reLative signs of spin couplirqg constants-; in strorgl-y coupleö spectra both

teehni"ques may be apprliecL to the probJ,en of assigning the transitions to an

energy level cliagrm/ - the first step in ttre anal.ysls.

Consid.er the exanrple of an ABC spin system, tlre vinyl protons of

nettgrJ-trivinylsilane. Fig. 1 shows a schematic energSr Level. diagram, rhiLe
the lwest trace of Fig. 2 shcms the 6O $c spectnri antl the nr.ubering of
transitionE. Line A may be taken as a tSpical clouble-quantun transition
and. it is a si-urple conseguence of the fbequency srun mles that its flequency

t3 the mean of the frequencies of lines 3 and 5, and. also the mean of 2 and'

!, and. of 1 and. 10. fn other words, eaph of the three pairs of transitions

F;g t -94

-rt

+lz

+72
1r i2 t51,0'I 2 67S I l0

\G

l-

t
"l

Figz

, !0cp! 
,

- | -'15-
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that connects the initial and final levels of the ilouble-quanturn

transi-tion mqy be identi.fied. simply by placing one leg of a pair of
d.ividers at the position of the öouble-quantun line anä by picking ort
transitiöns that have a partner syrmetricalJ.y pl,aced on the other side.
Amred, with this anö sirnilar infornation frqr the other do:ble-quantr.u
trarisitions, one has only a rather simple topological proble,n to solve

in orrler to build up the complete energy leve1 iliagram. (Inversion of
the entire d.:iagrem need. not be considered. here, sinoe it corrcespord^s

only to the reversal of the signs of al-l the spin coupling corrstants).
Not all the d.ouble-quantunn Unes require the same optimm rf clriving

field, hence i.n practice it is necesssrlr to nrn several traces at &ifferent
strengths of H1 r and. some care is required. to distinguieh single, d.ouble

antl triple-quanturn signals and. spinning sidebands etc. All six tlouble-
quantum transiti-ons of met\rltrivi4ylsilane (ArSrCrErF and G) and the one

triple-quantunr line (O) are shonryr in the utrper traces of Fig. 2.

Nor the preEence of a strong rf fielct is known to perburb the
energJr level diagram to sorne ertent, since the various transitions
experience clifferent effective fields in the rotatirlg fbarne of reference -
an effect closely alIied. to the Bloch-Siegert shif"l, ard. also to the shift
of nodulation siöeband responses, and. one of the oorreotions applicable in
spin-d.ecorpling e:cperirnents. Thls resul-ts i.rr a ve{y snaLl displacement of
the frequency of the double-quarltrm transition fbom its treqrectecln lnsition,
but fortunately it can be shcrwn that for the optinun setting of H1 tbis
shift should be of the order of the naturaL line wiÖth and may therefore
nornally be neglected in the tSrpe of alplication describecl above.

Yours sincerely,

R*ut f*lvvra'tv
'*"" Freenan

1. S. Yatsitl, Phys. Rev.r JJJ, |SZZ (tgSilo
2. Doub1e-resonance: . J. P. Maher antl D. F. Evans, koc.Chen.Soc.e 108 (1961).

Double-quantr.m: K.A. Mcl,auchlan ancl D.H. Ifhiffen, Proc.Chem.Soc.rt44{t962)

3. Doub1e-resonance: R. Freenan ancl B.A. And.erson, J.Chera.Plys., Jf , 2OJJ,

('tg6z).

Double-quantun: W.A. And.erson, R. I'reeman and C.A. ReiJ.l6r, J.Chem.Plgls.,

to be gublished..

Dr. 3. L. Shapiro,
Mellon Institute,
l+l+@ Fifth Avenue,
Pittshrgh 11, Pa. 'U. S.A.
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LUDWIGSHAFEN AM RHEIN

Dr. Bo l. Shapiro
lilellon Institute
44oo Fifth Avenue

Pittsburgh IJ, Pa., USA

IHRE ZEICHEN IHIE NACHRICHTVOM UNSERE NACHRICHI VOM

BETREfT

UNSETE ZEICHEN

R

s

Dear Dr. $hapiro,

it is time for me to make a contiitution again to Mello-NIV[t. I{owever,
I can send you in this moment only a minor technical hint which was of
conqiderabl-e help to us an may be useful for some other read.er"

In our laboratory we are working with a VARIAIT High Resolution Spectro-
meter and since a short time with a VARIAN, A-5o-Analytical spectrometer
too. The high resolution instrument; oile of the first that eaJIIe to Euro-
Fe r was originally built f or 4o Mc but later on changed to 6o Mc. Yfe

ioüna out immediately that it is good to keep the instrument always
switched rrsnrr. The reasons are lifeti-rne of tubesr T€adiness to work and
many others. For a long time, however, we had d.ifficul-ties caused by a
slowly variable thermal drift. In spite of many attempts we ne]/gr suc-
ceedeä. to make it completely d.isappear. r'flhrile taking spectra this fac-
tor is unimportant, but not if the instrument is not used. for a longer
periodr e.g" at night. It then goes colsiderably- off its working point
änd had to be adjusted again. Especially since the baseline stabiliza-
tion and. the integrator with its 2ooo cps side bu,nd.s had been built in
this was tedious because of possible confusion of the sid.e band.s with
the center band by untrained personnel-. Une of my coworkers found. a
simple way to avoid this difficulty: At the beginning. gf a longer peli-
od öt resi the phase is altered fröm the usual absorption siglal to the
d.isper.sion signal. In doing so we normally us9 a simple signal as given
e.g: by waier:] benzene etc. fhe spectrometer is then adjusted.to the

""ät"r" 
of the signal and the output is given to the superstabLLLzer as

shown in the figüre. As long as tfre instrument _stays at the given work-
ing point the völtag* at thö output is zero. If it shifts there is a
..roTtäsu at tüe outpüt which takeä the field. baek to the working- point,-
if th; sign of the voltage is in the right. direction" This may be check-
ed. by using the sl-ow sweep unit'
This measure has another advanta€e ll p{o+ucing the optimal form of the
iiäfa by the äfä"iri" shims or tfe fielA trimmer. For this purpose a

small alternaii;ä volte1et ":4" "i 
1go cPSr is glven'to the slnleep coils

of the probe (as for the Äiä"ütttd modulatiön): Tl"reby the lightspot on

the osciltos"ä;; i=-oi*"ipäiäo i" trrg vertieal direction to a line' rts
length O.epenä.s'on the sfoie of the d.ispersion signal in the center' The
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slope is largest if the respective absorption signal is narrowest. By
use of the electric shims the length of the l-ine is made as large as
possible. I'or untrained personnel the judgement of such a length is
easier than that of the height of a periodically d.isplayed. signal or
the numbers of wiggles (tire number of which is reduced. with the high
sensitivity insert in any way).
Our laboratory mainly ser'ves to aid many synthetically working chemists
Besides the considerable daily routine we ar'e concentrating on smaLler
groups of spectroscopically interesting problems in ord"er to get a gene-
ral- survey. In this r.'espect we are directing our attention at the moment
on the NMR speetra of naphthalenes and. on the conformational analysis
of cyclohexylamines, this latter in eooperation with Dr. FEITKAMP of
the Pharamzeutisch-Chemisches Institut of Tübingen University. I hope
that I can report on this subject in the near future.

Yours si ere

{..8
5.t

s',

s{ 43r
storl s$ssfr wrrlt

(atL tesislots in koh*s)

of

l4t
1-
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IOWA STATE UNIVERSITY
of Science ch nology

AMES, IOWA

Department of ChemistrY

Dr. Ba.rry Shapiro
l4e11on Institute
Plttsburgh 1"J, Pa.

Dear Dr. Shapiro:

Ilr:ring the past few years we have been doing a. 1ot of synthetic
work wi.th substituted cyclopentenones, and because NMR hlas so valuable
for identifieation ard structure proof we did some very careful speetral
work on a number of pure, standard eompourds. This work is just being
readied for publica,tion and I thought that lviF:i.LONMR readers night be
interested in a sumnarizing table of chemical shift and coupling consSant
data.

Fig. I Coupling Constants ln Substituted Qyclopentenones.

JZ,3 = 5.8 * 0.1 (6)

J3,4 = 2.4 + 0.2 (9)

Jr*,4 = J5r5 = !9.2 + O.2 (5)

J^____ = 6.4 + 0.1 (3)trans
J-.^ = z.r + 0.3 (3)

cl-s

trr; = I.? + 0.4 (5)

The numbers given are the averages of the values from the number of compounds
given i.n parentheses. ?he eross-ring coupling constant J2,4 has rather
deceptively large deviations. Aetua1.1y in tliree compo,rrfrS'in which there is
no substttuent on ea.rbon 4, Jo t, = 2.I * 0.1 and in three cornpounds in which
there is a substi.tuent (Br, 4t* OAc, and al,lqyl) JZ.4 = I.3 + 0.1.
In two eompounds there was a nettryl substituent at C", i tfren there was
eoupling between the metl:y1 hydrogens ard both H3 anä H4n with
tr\,r, = 1.6 + 0.3 and Jtg,H4 = 2.4 * o.2.

0

5
H5

H4

o

il
tä
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Fig. rr chenricar shifts in units of Tau in cclu 6or.utlon.

COMPOUND

4- Bromo eycl-opentenone

4-A cetorycycl opentenone

J-0xa1y1- cyelopent enone

J -Etho>ycycl opentenone

J, lt-Diethorgrcyclopentenone

Cyclopentene-3, J-dione

1 -Methyl cf e1 opentene-4, J-di-one

?-Mettryl-J-di a zo cycl opentenone

Clrelopentenone

C;relopentenone Etlgrlene Ketal

2-t$dro4rcyel opentenone

H2

3.79

3.75

3.611

3.95

4.81

2.69

3.89

4" 0l+

Ht+ OTHER

2.39

2.49

2,44

2.49

2.69

2.28

3.29

2.37

4.42

3.54

4.82

4.22

6.50

5.63

?.lo

6.9?

6.43

7.4

oa

7.6

Slncerely

C.H.DePuy

7.03, 7.37

7.28, 7.79 7.e5 (%)

-2.7 (OH), 5.69,
8.62 (c2H5)

7.45, ?.?g 5
6

94
39

8.55 (
8.81 (

8.03 (cH3)

8.20 (cH3)

7,8

8.0 6.L? (cli.z)

3.19 (0H)7,6

czus)
CtH<)

C. E. f1o*,
C.E.Lyons

/*'
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HÄRVARD UNIVERSITY
DEPARTMENT OF CHEMISTRY

n Oxlord Strcct

C am bid gc a8, Massac husars, U S,A,

Juty 19, 1963

Dr. B. L. Shapiro
Mellon Institute
4400 Fifth Avenue
Pittsburgh 13, Pennsylvania

Dear Barry:

After using the varian Variable Temperature Probe a while,
we have a few modifications and caveats which others may find
helpful.

We have noted that on one occasion when cycling frorn the
high temperature. range to the low range (liquid nitnogen cooling)
anä Uacf, the calibrätion suddenly shifted äbout lOoC. Although
this may just be our system, it is advisable to check the calibration
aften sUch a cycle. A surge tank between the gas regulator and the
temperature controller is helpful in smoothing out the regulator
pulsations.

In the present lontemperature kit for the Variable
Tempenature Pnobe, the tygon tubing is joined to the stainless
heal (cold is a betten ter'rn) exchanger below the level of the liquid
nitnogen. Trouble can (and does) arise fron the fittings working
Ioose or the tygon tubing splitting wher.e it slips over the hose
connector. (which can be a snall disaster). AII this probably happens
when the }iquid nitrogen level in the dewar is allowed to fall too
far and then the d,ewar is refilled. However, by supptying the Varian
CoId Exchanger with long exit and entnance tubesr such that the tygon
tubing joins the metal outside the nitrogen dewar, the unions are where
they can be seen and minded.

The spinnens for the room temperature probe have been slightly
modified. The original bottom containing the O-ring has been tunned
down to a taper. and a left-handed thread machined into it to form the
inside of a chuck. A crosscut into the bottom of the new spinner gives
flexibility to the piece fon the gripping action. A new bottom with a

matching left-hand thread was made to fit. The pair screw together as

a chuck and can grip the sample tubing quite firmly. The üsua1 pnoblem
of rapid wear of the spinner O-ring is eliminated in this manner.
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Dr. B. L. Shapiro -2- July 19, 1963

In research--Schiff Bases are under investigation as usual.
lte have strayed afield slightlyrand Gert Volpp and I have a model com-
pound for the dicarbonyl
amide portion of the ä1lr€o-
nycin noleculel The com-
poundts NMR spectrun has
the enolic hydrogen r€soD-
ance (in CDC13) at 17.8
ppm. The large paranag-
netic shift of the hydroxyl
signal indicates that reson-
ance intenactions in the sYstcttt

o-!,

I
N\

t{
ane extrenely large and is a nice cornplement to Donohuers x-nay wonk

on aureonycin (.leCS 85, 85I (1963)). We are rnaking a few rnore nodels
of this system.

Yours trulYt

o
'".H,

Gerald Dudek
GD:dl
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JuIy 17, L96,

Dr. Bernard. I. Shaplro
Melloa Iastltute
44OO Fifth Avenue
Pj.ttsburgb 11, Pa.
U. S. A.

Dear Dr. Shapiro3

I sbould. like to wrlte on the experinental
d.eternj-nation of absolute sigu of spin-couplJ,ng constant
J. fa thls conmrralcation I wiLl- poLnt ouü thaü the slgn
of 'f can be d.eternined by neans of the nagnetlc satura-
tion.

Coasid.er a two-spin system oomposed of nonequlvalent
auclear spias of L/2, I and. S. {llhe stationary st_ate
Ilaniltoaian ln the uirft of angular frequency may be given
by E'- ,LTo - r"su + Jr's'
where the relation I r,r* - oo l>\ i J I is assu'ued'. The
corresponding eigenfuüctiofs nay be writüen as

91- ü&t 92- ßc, 9r- aßr and' 9U=ß8.

If the spectnrm is observed und.er the conditlon of
constant freqüency, the resonance fLeld for the llnet
a +b, will be denöted as H(ab). The followlng relatlons
are evident:

H(12) > H(14) and H(lr) ) n(e+) for positive J'
H(r4) > E(Lz) and g(za) > H(Lt) for nesative J.

ttoweriär- the appärence of the spectrtrm d.oes not d.epend on
the slgn of J.

Here the nuclear relaxation tlmes for each component
llae of ühe spectrrrm are consLd.ered. llwo mechanJ-sms may
ba assumed.t (i) tne dipolar lnteraction between the two
Äpfns. V.(t); and. (Il)-the interaction of the spl1a S wtth
tLä- fiuctriating loial-fleld. resulted. fron the anlsotropic
shtetelns of tte external fteld, V.(t_)? [Ixe relaxatlon
tineg arö glven ln terms of tbe pr6bablli-tt. {o" the_
i"aniftion"due to these two randön perturbatlons. Tb'e
tränsltion probability nay be calculated by usJ.ag the
secoad. ordei perturbaülon- theory; lt nay be written Ln
a synbolic nanner ag )-TJ <Ltr;fi-i ?iul2 + (va)2 + (vdva) + (vavd).

It
No sneclal eielanatlon will not 6e needed.'for the teruer_
?V.12 and. (V-iZ. tbe latter two croas terms are reaulted'
i=$i tne fit$iference between the two perturbations.
rnouga tbese cross terms bave been negl.ected ln the
ääicüiation of nucLear relaxatlon processes r -they should
nöt Benerally be neglected. The cogelatloa between
tUäsä tro peiturbatione does exlst. A straightforward'
calculatioi showed that the incLuslon of the cross terms
ilA; pösslble to deternine the 'rabeoluterr slgn of J.
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As än *-r:-;rrnli.t* ,;:f :i. i.I'ula'i;i"fl t:Lii:.i ä taro*si'r,,-i.tl r-,r;i"r3tr:rn"'

i"n i:h.e CIiS'RI?t type *orr;*rrm.d. r*ay 1:e "h$lcer?.* ,.{.rcr:na$.ia;1
C-H = },]OAe C*!' * 1",ä5Ä, d- IltI' = i.ü!or0*, an,1 bhe ani-sei*
tropy of F sh5-eldi"ng * 1? OO0 PFmc the fol"lowlng relative
saüuratl-on para:neter ls glven
provlded that the external fie

s(12) = L,7r2 and s(5+) *
S(1ä ) = 2"178 and S(24) s

The dj.fferenee among th.e satur
may be deteeted withorlt epecla

t1

for each conponent llneo
Id. of 1!, O0O gauss is used."
2.O29 for the l-spectrum,
O.494 for the S-spectnrm"
ation of eompeineErt liaes
l c,iff,icuSttes*

'J'he ealetilatlein sirgweel tj':"a'b u*he :"elai;i.''"''e $rr"ii'"1,'a"i;.i-*;r
parameters eLo not d"epend on the si.6n *f ü* I{eneeo t}re
l:[ne, 3" * "] s 5,e a]-wa;rs satureted more qui"ek)"y th'a.r:. tJ:l.e
.1.5-rre, 2 + 4.. fihe er.beü]-utG n:-6*. *:1 Jrr.u, .,"r.a;tr tr; ü.r'.,te:.r,".r:5:.ir*"C

by observlng the saturated. speetrurm"öf the fluorine
resonaaee: if the Lilre at a hi-gher f ieLd. sid.e is more
strongly saturated than anotheru the absolute slga of J
ls positive and., contrary to thisr if the line at a Lower
fä.e1d eide ls more stnongtry saturatedo J has negative
eS-gn, A ful.l die'*usslon s.s rsel-l es the erperdmerat&}
resr:i-*;s: wil^l be gi-rrexr in the ne&r frltuv-'e'

Yours slneero.l-yt

Ni*#*'et*aw
H.{roshä sh.imlau ü
Department of C}:enlstry
rJo3.lr:g* of Arte and Se$.ences
r5fu.:i-i-; :'r i.i:_r. 3"uri,: ;:r ai'Ly.

#lii"'be n nfr*5:a*.

7tuF S f ecf nuLkvv

Tlo

'\ ,/ [",

H"

Ho
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VOLUME MAGNETIC SUSCEPTIBILTTY MEASUREMENTS BY NIVTR

by

Dean C. Douglass and Anthony Fratlello*
Bel1 Telephone Laboratorles, Incorporated

MurraY H111, New JerseY

The experlmental technlque for measurlng volume

magnetlc susceptlbllltles by NMR (Ir2r3), needed for correct-

1ng chemical shlfts obtalned by external referenclng, along

wlth a complete theoretlcal analysls of the method' (4), have

been prevlously described. Although the method has demon-

strated a preclslon of about one per cent, as well as belng

rapld and requlrlng very 11ttle sample, 1t 1s rarely used

because of many seemlng dlfflcultles ( 3,6) . Rather, suscep-

tlbllitles are usually calculated leadlng to errors of

several per cent, in Some cases, ln NMR shlft measurements '

Thls note descrlbes several experimental refinements of the

method. whlch remove most of the amblgulty prevlously assoclated'

wlth the measurements.

The method', whlch requlres the use of preclslon

concentrlc sample tubes (5), conslsts of the followlng.

ldlth a sample of unknown susceptlblllty 1n the central tube,

a reference compound 1n the annular reglon between tubes, and

the sample not sp1nn1ng, the resonance slgnal of the reference

compound ls sp11t lnto a d.oublet. The spllttlng results from

the nonunlform magnetlc field experlenced by the reference

compound ln thls statlc condltlon. From the measured doublet

Present Address t
*Los Angeles State Col1ege, Los Angeles 32, Callfornla
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2

separatlon, the reference and the glass susceptlbllltles,
and a knowledge of the tube geometry, the unknown susceptlblllty

can be calculated (1,2r3).

ft has been observed that the reference compound

slgnal shape and apparent peak separatlon often depend on

the posltlon of the sample tube ln the magnetlc fleld.

However, thls slgnal dlstortion can be ellmlnated entlrely

by proper adJustment of the magnetlc fleld homogenelty.

These effects are lllustrated 1n Flgs. 1a and lb. Readlng

from left to rlght 1n both cases, 1t can be seen that the

slgnal syrnmetry 1s destroyed by decreaslng the f1eld

homogenelty 1n the x and z dlreetlons, respectlvely.

Note a1so, the x and z fleld homogenelty controls regulate

the peak shapes lndependently. hllth the attalnrnent of

sharp slgnals, and uslng the crlterlon that a spectrum 1s

va11d. only when the observed s1gna1 shape and. separatlon

are unaffected by manual rotatlon of the sample tube through

an arbltrary angle, susceptlbl11t1es can be measured wlth

a preclslon of 0,5-f%

Flgures 2a and 2b lllustrate how the slgn of a

susceptlblllty may be determlned. by thls technlque. In

FIg. 2a, the addltlon of the pararnagnetlc Ce 1on to water

causes a coalescence of the reference doublet usually

observed wlth pure water 1n the central tube, wlth the

reappearance of the sharp s1gna1 only upon the dlssolutlon

of more sa1t. Whereas the 1ow and hlgh fleld peaks of the
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doublet are controlled by the x and z field homogeneity

controls, respectlvely, wlth a dlamagnetlc solutlon in the

central tube (figs. lä, 1b), the reverse ls true wlth a

paramagnetic solutlon present, as lllustrated by the

spectra in 2b.

REFERENCES

1. Rei1ly, C. A., McConnell, H. M., and Melsenhelmer, R. G

Phys. Rev., 98, 264A (tg>n)

t

2" Morin, M. G., Paulett,

chem., 60, 7594 (tgS6).

3" Scruggs, R. L. t and Ll, N.

G., and Hobbs, M. 8., J. PhYs'
t

No, {6
C., MELLONMR, +4e+-#962)-

4, ZLmmerman, J. R., and Foster, M. R., J. Phys' Chem',

6r, z9a (1957).

5, Wllmad Glass Company, Buena, New Jersey'

6, f . f(. W ) @ ng,-"//^&bbt
J!

FIGURE CAPTIONS

1. Cyclohexane reference slgnal as a functlon of fleld

homogeneity control settlngs ( letters and numerals)

for a statlc coaxlal tube arrangement. Pure water

1s the central tube sample.

2, Cyclohexane reference slgnal as a functlon of f1e1d

homogenelty control settlngs for a statlc coaxlal

tube arrangement. Aqueous solutlons of CeCI" are
3

the samples 1n the central tube.
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Staatsrn[i in Limburgnen
CENTRAAL LABORATORTUM GELEEN (NETHERLANDS)

UTA AIR MAIL

Dr. B.L. Shaplro
Mellon InstLtute
4400 Ftfth Avenue

PTTTSBURCH
(rerur. )

YOUI IENER OT out lE; GELEEN, P.o. Box td

17th July 196)?,9CL-NB

Dear Dr. Shaplro

Uslrg the Varlan VarlabLe Temperatu:re N.M.R. Prbbe
Accessory the requlred temperature ls establlshed by means of the
heater assembJ.y and the heater control unlt.

^ If tltde Ltne measurenents ane to be performed between
-IoO oc and -2Oo oC, 

" stream of )5-4o L/mLn är ary nltrogbn (eooLe<

ln a eopper coll lmmersed ln a llquld nltrogen fllted Devrar vessel)
rmrst be passed through the Dewar lnserb.

To reduce this lange amount of rdtrogen to a conslderable
degree, we replaced the heater assenbJ.y by a Dewar lnlet tube of
equal dtnensLons the doubLe vlall of whlch reaches lnto the llquld
nltrogen.

It ls posslble now to reach a temperature of -I95 oC ln the
lnserb, uslng a nltrogen fLowrate of 7-8 L/nln.

By controlllng lhe nltrogen eurrent any deslred temperatur^
between +20 oc and -196 'c can be establlshed.

Followlng a change ln the nltrogen flowrate, the temperature
becomes constant agaln wlthln 10 mlnutes.

femperature adJustment ln the range between +20 o and +200 oC

ls dme by means of the normal Varlan heater.

Yours tnrly

rElt?[0ltt GEtEEx
EXItllSlOl r

9tll
64gt

IttEGlAXlr CtNllAlAB GEl.:tT

lILExfluxtEn 1r639

Yout tEt.

RI

. v. Raayen)
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THE UNIVERSITY OF BRITISH COLUMBIA

VANCOUVER 8, CANADA

DEPARTMENT OF CHEMISTRY 19th July, 1963.

Dr. Barry Shaptro
Mellon News
Mellon Institute
4400 5th Avenue
Pitrsburgh 13, Pa.

Dear Barry:

gle were very interested to read the letter by David Grant and Karl
KuhLmann in Mel1än No. 57 whlch arrived simultaneously on my desk with
experimental results on the same topic taken in our Laboratory.

lJe are investigating salte lrhich contain fluorlne in the anion by
changes in proton resonance - Line width and chemtcal shift - in solvent,
fluorine recronance in the ion and several other paratLel classical chemical
measurements. The data for NaBF4 is shown in the figure. One line
represents the change in chemicai shift of sodtum boiofluoride f19
resoaanee with an external saturated solution of sodlum borofluoride as

reference at 56.4 1"1c. The diamagnetlc correctioas are negltglbLe. One

of the measurements \de have made ls the concentration dependence of the volume
suscepüibility by the method of Frel and Bernstein (J. Chen. Phys. !, p. 1891
(L962)). The points can be fitted to the same type of equation as used by
Grant and Kuhlmann.

(1)

Stre have used the activity coeffleients for NaCl.o4 for dlrect comparison,
The parameters obtalned from equatlon (1) are

K - 0.21 t 0,7 moles/1000 grans
f\

Öp = +150 + t0 cps )
n ) at 56.4 cPs

ÖO--225!9cps )
ll

The value of öO obtained is ln close agreement with the extraPolated
value -228 cps.

As a by-product of our work we al-so obtained the concentration dependence
of JBlL_FLg . The chemical strlft change betlreen ion pair and free ion
solväted'only by water is therefore 395 cps. Thts ts presunably on any one

F atom Ll+ of the total. effect since any one of 4 atoms can be assoctated
wlth a sodir:m ion. Thus the chemlcal shift change on one fluorine atom should
be 1540 cps.

8" So* * SrC,-4-)
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Dr. Barry Shapiro -2- L9th July, L963.

lle have not yet processed our data for the following salts KF, NH4F,
KHF2 and NaF buc the chernical shift measurements should obey the same
relationshlps. We have not used any other salts to lnvestlgate the
effect of other ions on the F19 chenlcal shifts, but it seems that thls
shouLd also be possible. The problem of dlstorting the spherically
syrEnetric F- ion in the electric field of the lon pair might yieLd some
theoretical resuttso At present we can only note that there are
remarkable ltne wfaih changes wlth concentratlon changes in the tr19
resonance of Ntltr$, ffiFz and KF solutlons. This suggests the use of our
ryin-echo spectrömeter Eo measure reLaxation times et varied temPerature
and concentration.

Yours sincerely,

/t**"r,n ,ag E"rr*

#* ,J Jkr
Leonard tJo Reeves
Rizwanul Haque

LWR/äsn
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UNIVERSITY OF CALIFORNIA

DEPAI{TI\! ENT O F CHEIvIISTRY
LOS ANGELES 24, CALIFORNIA

sarnplo tubee we believe the ]neasurenents now presented f'or Cil",SnHz
check those forrneriy repr:r'bed for the entire series, anrl for (Cn{
particr-lIar.

JuIy 22, L96,

Dr. B"L.Shapiro
I'ieLlon lnstituto
44oo nirth Ave.
Pittsburgh 1), Pa.

Dear Barry,

In a recent letterrl R"uu"" and it'elIs report that they found the coupling
constants in (CHt)2SnH2 to b" t% lower than thoso reported by us.2r7 ye were*
induced '"hereforä to recheck our neasurements upon the receipt of a Hewlett-
Packard ,212L nlectronic Counter (not avai.labLe for our previous studies). At
the nresent, we report on our results for CHiSnHa, which vre haopened to have on
hand. However, as our measurernents on the s6ried of methylstannanes were obtainod
using identical techniques throughout, and the procision of the ueasurenents within
the series was ehecl<ed by conparing different members of the series in the same

al.so ssrve to
2SnH2 in

Using the new electronic counter to calibrate the side bands as obtained beforo
from a Hewlett-Packartl 2COD audiofrequency oscillator coupled to e Varian A-60
Spectrometer, we have obtained the following valuesi

for clHfn}J, J Cop.So
119sn-H I.BTA
lusn-H LltTr

These are in exceilent agreement with our pleviously reported resultsr, and
confirm that the coupling constants publisheil are accurate to L% oy better, as clalmecl

SincereIy yours,
f.iEllcln'.{11 l:o. l/ (L961) .
I.{ELI,ONI{R ltro. JJ Qg6)) ,
J" Ar. Chen. Soc.,, !1, 1177 (1961),

Herbert lrra€sZ and Neville Flltcroft

+^; I C rp.Se

1)
2)
z\

ü*:{Ä*v
,1,{
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u80lAl0rnt llt sprcrr(l$c(lptr iltnrztff{rr
ANNEXE DU

IABORATOIRE DE RECHERCHES PHYSIOUES A IA SOIBONNE

I, RUE VICTOR COUSIN, PARIS V.

t r48/ 2/Rr/r'tNr

PAns, r.E 19 juitlet 1963
ODEon , 24.13 POSTE 26i

Dr. B. L. SHAPIRO
MELLON INSTITUTE
4.400 Fifth Avenue

PITTSBURGH I3,
Pennsylvania, U. S. A.

Dear Dr. SHAPIRO,

I wish to acquaint you with the details öf a technique perfectioned
by Messrs. E. DAYAN and G. WIDENLOCHER at the Laboratory of High
Pressure (Director Pr. VODAR), and at my own laboratory. This technigue
enables the study of sas under bressure in Nuclear Ma gnetic Resonance.

To date two methods were used :

a) the gas was condensed at a temperature inferior to that of liquefaction,
then the sample was sealed (1) (2).

b) The gas was obtained under pressure by a chernical reaction occuring
in the sealed tube (3).

The pressure of the gas was only known within a Llo/" margin;
rrroreover, the sarre tube could only be used for one valae of pressure,
therefore necessitating correction, as will be shown further on.

In order to avoid the above inconveniences, they have studied an
apparatus (fig. 1) composed of a pyrex tube with a flange, capped with a
needle valve rnad.e of non-magnetic rnetal (titaniurn, berylliurn copper).

The above apparatus offers the following advantages :

A. Systematic study of the mechanical resistance of the pyrex tubes of
different interior diarneters in function of the pressure, in particular,
determination of the average pressure. of explosion (").

B. Easy adaptation to an instrument fitted with taps and a manometer
(fig. Z) ; thus the pressure can be read precisely.

The gas used is either obtained directly from a bottle sold cornmetcially'
or from a compressor for the higher pressures.
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C. Because of a reserve enabling the mixture of gases, the perturbations
of one gas provoked by another are easily studied

D. UtiLigation, within a range of given pressures, of one same pytex üube (0t)

Yours sincerely,

R. FREYI\4ANN

(1) s. coRDoN , B.P. DAILEY - J. Chem. Phys. 34, 1084 (1961)

(2) W. T. RAYNES, A. D. BUCKINGHAM, H, J. BERNSTEIN - J. Chetn.
Phys. 36, 3481 (1962)

(3) M. CHAIGNEAU, E. DAYAN, G. WIDENLOCHER - C. R. Ac. $c.
t. 255, p, Z5g? (1962),

(') Explosion tests were rnade on pyrex tybes with outside diameters o{ Sram:

Inside diameter 3. 2 mrn ; explosion pressure 80 + 5 bars
rr rr 2.0mm; '' rt 250 *10bare

This preliminary study has enabled a coefficient of security to be eeüabltfhcd
sufficient to undertake experiments in Nuclear Magnetic Resonanco witlf a

spectrometer Varian type A 60.

("") In the process of measuring, an important reason for qosqible euqqtl,.Ylt
found: for the same pressure, the reeonance signal shifts(Ä0)accoudlng to
the tube used. Further detailed measurernents showed that this deviatioa de-
pends on the 6uLk susceptibility (F 

") 
of the body under study (fig. 3). Thir ca

be attributed to a bad gauging of tube used or to irregular thicknese of the
gLass. The tubes supplied by Varian Associates were used as reference.

+efry.^-
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',koton spin-L3ttlce Reldation in Gas Eftwes"
D. L. wiluss
;i: ö;;G' tupere (conpr. rend' ue colLoque) Einooven

4, 181+ (1962)

,,hoton hpetic Spin Relsstton in Gfssy ed in Crv6tdllne
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P. lbßfield sd J' G. Poil]es
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sul c";"n, eryire (compu. rend. lle colloqu") Einüoven

D) r99 (1962)
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Ier"
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