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llncoln Oollegeo
Oxford,

Ijngland.

Maroh 5tlr, 1959,

Dr. A. Uoblurer-ßy,
iuellon Irrstltute,'
1,199, . Illfth Averrue 

nPlt Esburl4ir,
Pcrursylvalla,
-u.li.A.

Dear Akoel,

pu11ng r.ecent rnonths wo have irt our laborator.y hore atOxford beer using e sinrple proceclure for nreasurfnd strlelfquantitles of orgalilc uraterialg 1n ppherical eanolcs.
The use of tlris rnetlrod ls convenlont- when pmatL ämountsale availablo and lt also ls useful lylren accur,s'tecalibrations wlth respcct tq an external standard aro.
Tequirod. J have wrliten a Ellort iccorurt of the meürodfor the. Pr.oceedinge of tho Cherulcal Society, but thoughtyou lnight lilce to llear about,ttre rnothocl first.

A cyllndrical oarnple tubo 1s fil1ed vrtth a suitablegel wlitch we haye been-urak1n6 fron nornal labora.bory gclattrro
1n boiled out riistllled vraber. Ä glass syringe i.e äaifbra.tcO
by welßh1ng. Tho sarnple tube of gefatino-ig üarrnecl io lAdC--artd lreld lrorizonta]-}y, ,old.o.calculatgd volule (about O.ö: rnf . )of the sarnple ls inJeö bed in.bo ilre solatine at ÄUoui tnöcorl'oct helgJlb from tlie bottom of üre tube foruing a lubbleln the-gelatine matrlx. 'l'he tube 1s then rotaterl-slowiv whlrethe gel cools and'bho tube tilted so ae'bo obtaln Ä-päiäeötrvspllerical bublile at Just tlre correot pooltion,--it:t[ä-Ä.ropiä
and fie] ar.e of tlre pöne ilenslty, it ib eas.y to ad..iusb ilroposi'bloir of bhe bubble j.1 th9 iüUe Uy arl<liäe on iö,noiinÄ,gelatine frour bel-ow ülie bubble by-ureäns or-ä sä"äno-äü;" syr1r41e.
lYhen ttre gel tras cooted, thc earnirlo tube cari üu-"ääO"i[-.U,eordinary nuqy except tlrat only lorv ppi*inll spee4s crur üopcr'lnr"tücd to avoid distor.tion of ttro bubble.- Iye find .ühat
ueing_tlris rrethoat ilro eunount of nateriÄf 

-r.Äquiüea-fo, 
Ä"eiuu"oig*al üo noi-so r'&t1o is abou.t; one third of 'thai-räärrireO

tlsitlgl re_-cylinctrical. sarlple- tube iryitlr a,yiän-;ile- Ää-iuägesteo1n the varian teclinicar-Dulletln. rhe räsorvinä"päwor-äbtalnodie alwayo at least as good as tiiät ottainatite pi iriö-usä of1o'g cvl indri c't sL''plös_ providJa - 

ild i 
-;ä;-i 

s 
"'i"riää iä"rnatrrt alnper.fectly spllelicrrt LuUbfüs.

'Ihe vrater 1n ttre gel provicles a ver.y conyenlent ex.ternalstanclcu.rl, antl bectiusc ör .tire spl,eriäoi 
"["p;-;i--tü-oiäpru,--ih*r.oare uo col.rections fon guseeptiu:"tity neoeäsary, fn ifiä ,latrte

belowr I heyp llgted the uncorrocted elrüts fron Mell-on llewsletter llo. 2 ELveaby C.A. Rellly, the sane values correeted for the susceptlblLltes of tho -uäterial to bäilzene &e a zera, the values lve lreve obtalired using bubblesof tlroee conpounde ln gelatlne natrlx, antt the shifts using cyclohexane gs anlnternal leference la cyllndrical tubes. llhe last tlo coLucnä representflgures obtained. orl our opectrometer at 29,92 Mo. correeted to a ialue
oonesponding to.4O l[o, You trl1l see that tho agreenont betrzeerl tlre bubbl6
values end the corrected. values 1g certelnLy as good ae tho accu:racy cf thouagnetic eusoeptibllltlee woul-d. warrant,
. ßhe blg l'lm'itetlon of tbis nethoct ls of, course'ts tbat tlre'gample nugt
bo l'nniscible w-lth and. unreacttve to water, antl also that there {s ä otrong
resonence fron the water ln the gel rr'h1ch obscuies a snall reglon of ureopect:run. !e hgye t1ied. qulte hard. to flnai.sultable roatrlces-for samples
llrhlcb are nlsoible witb water, but so far have..not harl e"ny success. ilt ttre
go+pourtals rYe have trletl so far suffer'frou'one of the folior.llnd itisadvantqesi(a) }t does not rvet glass, (b) j.t sets too sharply, (c) it has*a corapLex -
spectruu of its or.,tr, (d) it uelts at too bJ.gh a tärirperature. 11te lvouidcertainly tielcone any euggestions fbr a gel'natrlx wlrich coulö bo useal yrlth
alcoholic and. aqueous naterlals.

I vory uuclr look forwarcl to seeilg you ln July,

Yorrre eincerely, 
.1

'i€r l(' )/-"r-'.t-
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Interpretation of high-resolution NMR-gpectra.

The A 4 case.

by R.A. Hoffnan

University of ÜPPsaIar Swed.sr

In the course of lnvestigation of a series of dl-gubstltuteil thio-
phenee [t] it has been necessary to interprete a nunber of nuclear nagnctic

reson&nce epectra of the e A-tfnc [Zl . The purpooe of the present not. ia

to eho.w tli.rt with a simple re-arrangement of the well known formulae per-

triining bo thia ""uu[]], one c&n obtain equations which are better suited

for rapld evaluations fron the experlnental resonance curve.

The general apectrue frora two nuclel of epin $ wlth & ch€nlcal. shift
Sond a epin-opin coupling constarrt J consists of four llnes (cf figurc 1)

with trangi.tlon frequenciee anal relative inteneities as given in table 1.

It is thue seen bhat ta - l, ot gr,' llO dftectty gives J. i"urther lt
can be verified that the ratio of the calculated intensities of the strong

Tablc 1.

Fis. I

3

lines (2 or )) to the weak lines I or { equals the ratio (\ -l'l/U'2,-Pr).
Finally we obtaln the relative chemical shift 6 fron the equation

6'- (Pt,-ttl (P2- y'r),

Thue if rre neaoure the frequencles b and a (cf' flgure 1) we

obtain
r -*(b-.)
d -fi;'

and ilre theoretical ratlo of the intensities of tho strong lines to the

weak Lines equalo b/a.
u|lth these fornurao 1t ig also easy to estimate errors rn J ena f,oue

to experinental uncertaintles in b and a.

Referenceg,

1, Hoffmtrn, Ii.A. anrl Gronowitz, S. to bo publiehod'.

2 Bernstein, H.J., Pople, J.tr. and Schnelder, llt.G. 1957 Canacl' J' Chen'

2565,
) Eahn, E.L. and Maxwollr D.E. 1952 Phyo. Rev' 88 1070

Sanerjee, M.X", Das. T.P. antl Saha, A.K. 1954 Proc' Boy'Soc' L 4!i 49O

Aoderaon, W.A. 1956 Phye. Rov. 1a2 1r1

Bernstein, H.J. et al.1oc. oit.
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Frequency reletivc to band center
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1 + t/(62a121*

tt - t/($2*127*

Relative iatenoity
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PßOTON NUCLEAR IiESOI']AI\]CE SHIELDING VALUES' OI1G,'\NOSILICON COI,,IPOUNDS

t-v"l-r"" Mult. vo1.Z6 conc. J (c"p.s" )a

ülüt$orA illlilIlG & ült{üFA[IuruilG m. lvlarch 17 ' 1959

pBoTqNlllJqlEAR F{ESOI',IANICE SHTELD]NG vALUEs.T. FüR SOIIE ORGANOSTLTCO]I COrllpOUNpS

Conpound
*

Vinyl-SitoteCI2

t - v"ruu"

9.160 5.

l,le2si cr2 9 "L99 (") 2.O
*

4-cyclohexeny.l-SiMeCJ-2 9.259 I0.

Me3SiCJ- 9.579 (c) 2.O
* r-----tti;erSi'C=CF-CE,;-CH> 9.79 6.0r 

--

frie3Si-CH-CCL2-CF2-CH2 9.Bl 6.0
* r------------'--i
I,1e3S1-CH-CFCI-CE2-Q!+2 9.83 10.

Vinyl-siMä (ost)z 9.898 5.

(l\ie2si0)4 9.925 2-.O

(Ire2sio)5 9"938 2,O

Me3SiOSiMe3 9.948 2,O

Ir,iä2si(ort)2 9.958 4.

lüe3SiCli2oH 9.962 2.0

tule4Si I0"OOO 1.0,5.0, etc.

a) rhe t-vulu"s given to three decintals have stanclard deviations averaging
+ 0.0I5 and were obtained by the technique of J.Phys.Chem.' Q!' 115I
lfCf8); Values given to two dccirials were obtained by the less precise
rlethocl'of J. Phys. Chem. 63, 302 (1959). The J-values were obtained by
siniilar rrrethods and appear to have standard deviations of t 0.1 cps.

b) 'J. j\1. Fluggins and D. R. carpenter, J" P-bys. Chem.63 238 (1959).
Conversion to! -values by addition qfZ-value for cyclohexane !4
cyc.Lohexane 99fslieqr 8.544t, ß.564T in CCI4).

c) Nieasurernents also reported by E. Schnell and E. G. Rochow, J. Inorg. &

l\ucl. Cheni, 6, 3O3 (fSsg); unfortunatel,y thei-r nurnerical values appear
virtually worthless.

GVDT:bv Dr. George Vän Dyke Tiers

hlarch 17, 1959
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ca. 1

sharp

ca.lO in cyclohexane
0.0 in cyclohexane

Nlul t - vol-.% conc. .l(c.p.s, )a
in CCI4Qornpo und

*
c6H5SilieCI2

*
C6H55iH3

( cfi'r=sfi; ,.t.t,tr -*
CHz=C115tt'oat,

Hsicl3

*a

2.64
3.79
3"848

3. 95
3. 937

4.O92

4.LOz

4.339

4 "57
5"14

,j.81

6,2I
6,22

6. 30

6.72

7 .47

8.45

8.80

it. el

4.82
B. 83

lJ. 850

B .855

8,992

5

5

5

tt].

m.

rtl.

(r)

CH2=Cl.isi-ilie (oEt )2**
Ci{2=Crisi (OEt ) 3

*
C2H5Si tlCI2

3

7

5

a

4

2.O

6.O

5.

5.

e

4.

7.

4.

s harp

strarp

*
(c6u5 )rsi_H

( c6u5 ) rsiH2
c6H5siä3

sj" ( ocfr2cH3 )4

AIryI -si (ocÄ2cll3 ) 3

v1n yI - si ( ocü2cH3 ) 3
Virryl - Sitrie ( oc?l2ctt3 ),.,

lrie2si ( ocä2cH3 )2

tuie3SiCH,.)OH

r'i.3si.-GöFIFfi[,
cll2=cH-cü2s' (olt )3
si (ocH2cil3)4

A1.Iy1--Si (ocH2cil3 )3
vinyt"-si (ocf9cü3 ) 3

Vinyl-SiMe (ocH2cÄ3 )2
rrre2si(ocH2öH3)2

cfi3-cÄ2siHcI2

lvieSiCl3

c6HbsitröC]2

10. (w/v)

5

b.,Io.
r97 .2

200. 0

'7.O

7.O

7.I
7.O

6,9

( si2e- s)
10

( sr-'-H)
q

q

q

q

q

drt
d

t
t
t
t
t

12.5 (d), 3.0 (t)
7 .'2

7.O

6,9

7.L

7.O

6.9
(v.narrow rnult. )
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