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-2-PunouE UNTvERSTTY
DEPARTMENT OF CHEMISTRY

LAFAYETTE. INOIANA

June 2ir, 196[)

ljr. il. L. Sh;r.pirrc
Mel-lon Institute
d!00 !'ifth fvenue
Pittsburgh, Pennsylvania

Dear Dr. Sheupiro:

Perhaps sone of the readers ol MELLOlt'fR may be interestetl jn sorne
additional values of Cl3-H coupling constanLs which r,re may not hrve
occasion to include in a fornral publicai,ion for some time.

Several of the va.l-ues in the table deserve special conmenL, The
coupling in fomJrl fluoride, FCHO is the largest ue have observed in
any conpound, and this seems to indicate that sone other factor besides
bond hybridization may influence the coupting constants. This molecuJ.e
also has an aston:ishingly large H-I' coupling constant. Perhaps both of
these facts may be related to the possible existence of a low-lying
electronic state, Ieading to an unusually lovr value of the quanti-ty AE
which appears in the equations which result when perburbation theory is
used to explain the spin coupling effect. It has been assumed that
this average excitation enerry varies little fron molecule to rnolecul-e.

Compound
Ale ( Ci{: )s

Observed Values oi' Ct e-ii Coupling ConstanLs

.rt-r( sec-t ) Notes
Roon tenp. Average of all
proton posiüions

,^o-o(] . I'errrlj-nal- uH3 $oups

Jr-, = J.! sec-l

Water solution
Water solution

Water solution

Jr-, - ?.9 sec-l
Benzene Solution

CS2 Solutlon

Aldelyde C-H

J..-=lSlsec-l
It-.F'

The Cts-H coupling observed in A12(CH3)6 at roorn
presents an average for the terndnal and the bridging
Iow tenperatures u'here the two types of methyl proton
resonances, we could see Cl3 satellites only for the

temperature re-
methyl groups. At
yield distinct

signal from the

Alz (CHg)o
si (cH3)4
Ga (CHr):
In (CHa):
Paraldehyde

Hg (CHr)z
cF3 cti3
H2C1 3 (CO0H)2
c6H5N (cH3)Cl3H3)
(cH3)2 s
CH3 SH
(ct3H3)(cH3)N cHo
(cH:)r so.
Na ts(OCH:)+
Ir4-Dioxan3
B( 0cH3 ) 3
( cH3 ) 4N0H
H2C (CN)z
(CH:O)z C0
Ethylene Carbonate
Tri.oxane
p-CH3OC6HaCr 3H0

c6Hscl 3H0
Ferrocene
cH2F2
Salicylaldehyde
HCOOH

FCHO

Benzene Solution
ä".ä;;"or:i"j"-u = 5.2 s.c-r

-RInp C-ID

jgg;'=:rIl*''3.;:i'

u4
118
L22
l.26

$eq
r30
130
r32
L95
r38
r38
138
r40
)J+2
rta
l.lt3
r[4
L45
r4l
L57
166
173
L74
r75
185
l_94
222
26?term:inaL methyl groups, but apparently the coupling constant is nearly

the sane for both types of bond.

With best regards.

Sincerely,

1Lo.^".1 -'Y-y"^LL'"/

NorberlMuller
Donal-d E. Pritchard



(Contribution fron Fairchlld Caeera and InsErument Corp.)

Effect of Changes In Temperature On Field Trimmer

The magnet (which was insulated) was cycling with the room

temperature. It appeared poesible that the field trimmer was seeing a

dlfferent 4t than the yoke and hence shifting the field. A five hundred

watt hair dryer wae ueed to blow warm alr on the field trimmer plate

when the pattern on the acope showed good resolution. As the plate

warmed up, the ringing decreaeed and ultimately disappeared' The

blower waa then 6witched to cool and cool air blown on the field trimmer

plate. As the plate cooled, rlnging appealfed and increaged until we had

a good pattern again. The change in regolution as the plate wag warmed

correaponded to the type of change that had been obeerved when the air

conditioning fatled. At leaEt on my magnet, the field trimmer is one

Eource of temp6rature inetability. We now plan to insulate the field

trlmmer.

James E. LuValle
Director of BaALc Research
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DatailMlNr oF P{Ytlct

j=)

HARVARD UNIVERSITY

6.5 (.t )

LYMAN LABORAIOFY OF FHYAIC6

caMsilDGE 38' Ma6s^caua€lr'

25 JuIY 1960

Yours slncerely'

Dr. A.A. Bothner-By
M€I1on Insbltut'e
Plttsburgh' Pa'

Dosr Dr. Bottrner-B$r

I thought vou m1sht,lr1:-:: ::i::t:r:: Tit"lttil:
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Jsy = J3a ' J(4r<-.-tr'6o') = * ": -t 
":t 1'

rh€ dlrrer.n"t j: lt"*lil ;il'l'?;,'ü:".?*i'
;13':;*Tl$ä't"nil: lft ; ir "ra'.
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The Coupllna of Eroton SPtns !U

Pl-el€ctron Interactlons

Marüln Ka4llurf

No[rer chenl-cal faboratorlr

Unlverslty of llllnols, Urbana, Illlnols

A thgorctlsal folilulaüton la developed fo:t the

gl-electron contrlbutlonr. A*s(r), to the spln-

coupl,lng beti{een palro of protonr ln trydnocarbon

noloculeg. SI @aru of ühe oomeaDondgnce b€tvJcen.

the o-r lnt€ractlon ln unsaüurateal Bolecul€o and re-

latsd face radlcal'r, the proton spln-couttlln6 la ex-

pre8ged ln termc of trypenflno constanta a'nd trlplct

Itate crrorglca. utth Elot4n values tor thesc quantl-

tleer A*n1(r) ta found to b€ ln agreenant wtüh srPer-

leental mearureeentc Bvellable fotr molecules 1n whlch

the pl eloctrona ere c)qrected to doel'naüe the coup-

Uns. Of Dalrtlcul'an !'nüerest arc th€ large coupl1n86

(1,, - B cpa) calaulatod for certaln oyatens wlth

grotonr goparated by three on four caFbon atomg'

AIso ebsolute atgns Ers prodlcte<l by the theor:f, wlth

r*r(r) equal to '6.1 cpa for allene ana +7'8 cps for

butetrlens.
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Tsblg-l.,ltlrpq*fllne ggpsgmts

n&dlcel trragnenü an (cne)

u-d(spr) B -65 x roF b

H-d(cr) a -95 x td c

n-c-ö +15o coer / x LoF d'e

aTne aynbot (rpr) ena (ap) tndlcateo the Wbrldlla-
ülon of the aarbon C-fl bond onbltaL.

b8oe ncforsnces 1l-16 tn texü,

oM. Knrplua, urpubllehed calculeülonl.

dTho engtc F 1n tho angle betwoen the H-c-O plane

end tho ö r-orbltal axls.

oges nsf,erenqcs l?-I9 ln text.

!4U,. 2. lroüon 8pll:0oupl1ns*Const8+pg

gcp{rretlon of 8roüonr

1. fwo oorbona

(a) u-c7o-u

(b) tt-cr.o-tt

2. lhree garbon!

(a) H-c-c-o-x

(b) u-6c-c-H
(o) tt-c-c-c-tl

). tour. derbonr

(e) H-C-C-C-C-Hf

(r1 u-c-ec-c-rf
(o) Hc=o-o-c-H

Aor(r) (onc)

(theon. )

+1,.5

+4.6

-?t-

A*r (ona)

(errp. )

5-Il (ols), lo-18 (trena)e

9.lb

-1.4 to -1.8c

-2.I to -2.9d

6.1 to ?,oe (unknovrn stgn)

l.? to f.5g (unknown olgn)

a.9h (,rtrtrrown slgn)

-L,T

-1.7

-6.7

+2.o

+2.9
+7.8
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Maillng Llst, Contlnued

!,Ir. Robert Martln
culf Resear;E-ETeve lopuent conpany
P. O. Drawer 2038
Fittsburgh 30, perureylvanla

Professor J. D. Roberts
Departrenr of cträmfäi|
Callfornla Instltute of TechnoLogy
Pasadena, CaLifomla

l{alllng Llst, ContLnued

Dr. J. B. Stothers
DeparEmen! of Chenlstry
The Universlly of Western Onlarlo
Untverslty Co1tr-ege
London, Canada

Dr. L. H. Sutcllffe
Departnent of Inorganlc and Phye. Chen,
The Unlverslty of Liverpool
Vlne Street
Llverpool- 7, Englmd

Dr. I. Wetnberg
Aeronutxonic Systen6, Inc
Space Technolggy Di.vlslor
Newport Beach, Callfornle

Dr. EarL B. Whloole
Unlon carbldETiäEäich rnsr truce
P. O. Box 324
Tuxedo, New york

Dr. D. I.l.
Code 5O58

Moore
Roon 16O9

Rlchards

Professor Max T. Rosers
Departmenr or cheilI!äi
Mlchlgan State Unlversity
EaBt Lansl.ng, Mtchlgan

Dr" R" F" M. I{htue
Slr John cass-öiTlege
Jewry Stree!
Iondon, E. C. 3, EngladMlchelson Laboratory

U. S. Naval Ordnmce te6t Statlon
Chlna Lake, Callfornla

Dr. Norbert Muller
Departrenr o}-Etätstry
Purdue Unlversity
Lafayette, Indtana

Dr. L. Pratt
Department of Inorganic CheDlstry
Inperlal College of Sclence

and Technology
London, S.W.7, EngLand

Canada

Prof,eseor K. B. Wi.bers
Deparrmenr or cnääifiy
Unlversity of Washlngton
Seattle 5, Washington

Dr. C. E. Sederholm
DepartBent of ChenlsLry
Universlty of CaLlfornl.a
Berkel-ey, Callfornla

Dr. P. R. Shafer
Gates & Crellln Labs of Chenlstry
Cal-lfornia InstltuEe of TechnoLogy
Pasadena, Callfornla

Dr, N. Sheppard
Unlverslty Chemlcal Laboratory
Lensfleld Road
Canbrldge, Engl-and

Dr. J. N. ShooLerv
Varlan As6oclates
611 llansen Way
Palo ALto, callfornia

Dr. G. Slomp
Research Depütrent
The UpJohn Company
3O1 Henrletta Street
Kalamazoo, I"llchlgm

Dr. George Smlth
General Motors Corporatlon
Research Mmufacturing Bldg.
I,larren, Mlchlga

Herrn. H. Prlmae
Lgborator lur-Täi Or ani€ che chemle
Eldgen8ss-lche Technlsche llochschule
Unlversl!ätsstraese, 6
Zürich 6, Swllzerland

Dr. Robert Swarbrick
Procesg Eesearch Dlvislon
Esso Research & Engineerlng Co
Llnden, New Jersey

Dr. L, F. Thomas
Department of Chemlstry
UnlverslEy of Blmingham
Edgbaston, Btmlnghan L5
Englmd

Mr. E. Thornton
BP TRADING LIMITED
BP Research Centre
Petrolew Dlvlslon
P. O. Box 1
CherEeey Road
Sunbury-on-Three
Middlesex, England

Dr. G. V. D. Tlers
Mlnnesota Mlnlng and Mmufacturlng Co
Central Research Department
23O1 lludson Road
St. Paul 9, Minnesota

Professor J. S. Waugh
Department of Chemistry
Massachusetts InsLLtute of Technology
Cambrldge 39, Massachusetla

Dr. Charles H" Wlleon. trII
Research Departslent
Unlon Carblde Chenlcale Conpanysouth Charleston 3r hlest Viiefifa

Dr. Jmes C. Woodbrey
Reeearch Dlvlalon
l{. R, Grace & Coroomv
Clarkevllle, ltaryi"nä

Dr" Davld Hllson
Unlverslty of Rochesler
Rlver Canpus
Rochester, New york

Dr. R" F. Zürcher
Phystcs tep-äEiEä-t
C1ba, LEd.
Basel, Swltzerlmd

Addltlons to Mal llng Ll6t

Dr. .t. A. S? Snlrh
The School of Chen{srry
The Unlverelcy
Leede, p,
Yorkehlre, England
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'For lasue No. 2, is Thureday,
August 25.
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Dr. L. W. Reeves
Dep ar tment-?-chert s t ry
The tlnlverelty of Brltlsh Coltrobla
Vaacouver 8, B. C.

Dr. C. A. Relllv
Shell Developnent Coup:uty
Eneryvllle, Callfornla

Profeseor R. E.
Llncoln College
Oxford, England

Dr. Wtll{q M.
Gheu. and Phys

Rltchev
Research

The Stedard O11 Conoav
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Clevelmd 28, Ohlo
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