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Tm electric momnt of“ trif‘luorcrce'dc mahyddfic in

that vngmr ctr-ate WM; ”aunt? in this «0:4: , ‘53 P3 MUG?‘ lower

than that remrted in tha Htcrsmre ”0r manic r-nh3.':3r1 "1e

( N 79.83). The wnmnt cflcukted "cr tfif‘luorcrcetic

”Cir! f‘mn .‘nnr! mmntzz 1:; 1.1.32} 8.331.1“iffiff fiwr't fine Fag—:7.”

”3-9-0 is 110° .1"an the r'mflxv 0-3:?) is; 1 “5" in tin? rantéjzfiflr‘c.

"drama the pyjmmant ‘rr-‘t‘cracn ammo-e M173 MlcrviT’tnv? mmnta

1:! «0 mo"! tha Bout”? Isms-‘10.?» in M1 Pl'r'mmncetic r'n}73v?ri-etse 9m‘.

wohr¥1y not “fir ”mm firm V531 1m 3: W‘Tf’»kl!‘.'h'~.‘d R‘ro‘B.
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"flue electric moment. o“ r malemla is 0“ immrtmca

1n daterminfnq dat¢11a of its eientrnnic ntruntxra fifl‘ fit?-

mic nvr“nfiemant. TEE ohsarVQfi electric mamfint may Fe C) fared

with n 1131219 calcwflrted f’mm Fan-awn hand mar-ante; ma? Fons:

pnglea. Eifferencaa hetwqen the obse?vafl and cricu7rtnd

electric mcmnts are then 11131 931*”.1ve a?” N‘fif‘mFfiCE-e m" induc-

t? we ef‘fiacts or, in acme ran-mat, alto-mi hand nnrlw.

In the bras-mt invavtflr-mhn the m nctric mar-wants; o?

9 from‘ 0‘.“ co mounds of rhfisrfiztf‘is, nit. mnm rn‘i maven have

been dn‘aminad to o’tain inf‘ormrtion mnmmimz thaw

electrfinic atrjcturws. 7%?“9 m51wc41~3 911 rre charuc.nri?9dr

by the nreaenca nP unuhrrad hFiP? o? e7fictrnns on the cuntrfil

Ptom; finch malec.;7-»'=~.:? fimmmntly 33h ow zwncmfilnu‘: G‘Iectric 2m-

filthnugjh :55 hnla n‘omnta 23m 1419,1311}; rmrmwed in 9‘11"}?31‘551

such 1m} am we nl'.~'*‘ys .«gubfect ta saws: uncertain v as 5‘. rt:-

salt 0“ cow-mm arrests. To flvréii rush m'Lfirwx-‘inti {M the

eiectdc mammts .0“ the cnmnozmds atizdiazfl ham ware measured

in the Vf-‘rtnr {$331,243.
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In awnorfil manhurarnnta a? Jielactric confitfint ?re

knaed on masturinm tha crnncitonce Co of an empty candanser

and aha cpvacitfince C of fiho candenaer when “iiled with the

die1octr£c rflteriml in Guertifln.

There Era three rrincinnl methnds 0‘ men uring the

31919ctr1c Canstant: the crrflcitfince-¥ridfie methnd (1-11},

the rBSdnnnce methnd (IO-1?), nnfi the heteroéyne rethnd

(1?-?3), which was emhloyed in this investiration.

Other methods are also ured “or measurement or @1-

919ctric constgnt. The micrawnve metFGd (9L-77} which dfinends

on mernurina tho wave-1angth a? eiectromngnetic wsves in rir

and than in the dieVGCtvic *vtarial, has Eecofie vary t~vortmnt.

IT. Eff:2?‘:~. iv}? ”RAJ

”onnrnl Fesimn (7P). Th9 bloc% diaqrn* of the heterodynn-
 

“eat afirarfitus in rmnraéantvd 1n Vifiare . Two onc111st9rs,

one rived snfi the other vnrizkle, Rave keen used t3 gflve two

d1”ferent r9fl1n-?recuancv “ifinals f0 Fnfi ? retract*va1y.

Th““3 twfi rrfifluani93 9T0 mixn4 in the fr auancy mitpr tube:

than nroduce 8 Feet note of 9recuancv f - f which is than

'3
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campfirnd with a 9t“nd¢rd L50 cvciw €roouvncy on the oscilla-

score' “y okserving the 118”jous f1;2re.f ca'n to dnrined ns

_.= l
’c m)
 

where I 1° inéuctnnce, v is crnacitance.

If f is aremtpr than f0, than an increnze a" tot*1

capac*trnce W111 cnunterhalnnce the frvqaencv of the heat

note, until f is enun! to fO (Vent frequency 12 eaunl to

yarn). fi Cfi‘st“ -t Frequency :nurca 0? LCD cycles was used

93 ra’orence in"tenfi 0’ the fiero heat, becnuae the 9:01113-

+ors tnni tn 10c“ in near zero Pent. Tho canntnflz~‘rnnuency

*fiurce wrs campfirej with tha Iest Fretunncy on n orthode—

rfiv oscilloacore, Iv okservin; the Lixnfioué ‘ixarn, until a

circle vrs oFtnined.

”en:it*v{tv gnfi ficcurrqy. The ¢3M111.tor inrtbbtlity

detervinaw tua nv-r—~?I rearitivit? or the swrllefit regsurfible

csrmcitnnce chanre. The fived series candenaer w¢3 chnen

so thrt 9 chvnéa 0? CL]; C'v ole pwr :ficard C‘s b“ fletoctwd

on the orcilloficnfia. Thn cnnacitmnce crn +9 Fe9iurfid to

the orfier 0P0‘ I01 w‘crnW1nvn”*"*d. This methcd hss been

used by Chipn (19).
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Figure 1. Block Diagram Illustrating The Principle

of The Hetenflyne-beat Apparatus
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Pzefijgjog anflenaer, A General Radio precision con~

denser, type 7??, Mth a capacitance range of‘ 110.0 micromicro-

fards was used as the standard conflenser. fnothcr condenser

C7 was placed in aeries with the precision condenser to de-

crease the er'ective canecitance (see Figure I).

The total canccitance can be written as,

 

C I‘.

Cs O h?

where C3 is the etnnderi condenser. finother candenser Q9(a.Gene-

ral xRadio type 390-H mica decade condenser) Wfis DIECQd in

virallel with the scandard condenser to make the net conn-

cggance more nearly linear with the reefiing on the a anderd

condenser. ?%erernre the total capacitrnce would be,

[.2
.7

 c : ~
(CS 5 C9 e L”)

Then differentiating with respect to C3 gives,

 

c2
ac -.

I575 -‘T"-‘Ce’c75!.8 U

rs5.1169 Cg in much larger than C8 the change of total

capacitance wiil re more linear than be”ore.

Eflérr“tion g: Precision Condenser. The enlitration

was made poenible ry using a primary standard capacitance

(flee Firure TI) wrich consisted of e cylinier and 2 center rod,

the apposite ends or the rod had di”ferent diameters. ”hen



6

the inner rod was moved alon§ it, aria, a smell increrent

1n cnPtcitr-n"?e was: Q‘s-9349 d. ”The orter rod and the drum

wan ril_ed wit: lAOO units rer inch. There were 1.5”00

r’cromicrnrarcéa ccnficifawce chcnve per inch, that means

0.301057 ricromicro’arndc per drum unit. The center rortion

o” the scale ens need for the cali‘raficn, a nee it was the

most linear part or the reale. ?hia primary capacitance

was ruilt hr 3. L. Ynefirs (3(1) z‘nd fie firmed by Conner (31).

The rrecision condeneer was c914rratmd with Co set at 2 micro-

rnrgdg, which setting are used for all the dielectric con-

strnt meflrurenente throuqhout the entire inventigrtion.

From a plot of strndnrd condenrer readings vernuc capacitance

reading on primery condenser, the capacitance change on intro-

ducing the gas into the cell wee attained.

Eiglactric.gpnstent Cell. ?he atelectric constrnt

cell (399 Picure TIT) can on‘v hen‘le "race with low boiling

points * which are not corro.rive to r1 as or nickel. It

consisted o” a series or nickel-plated corrcr cylinfiers

which were inau‘eted by small Teflon Spacers. fine set of

cyliniers were grounfied, the other W38, *t high rotenticl.

There were tunzcten lead: sealed throuch the class which

were then connectei to the heterodyne-rert unnarntus (37),

The renlncea‘le cnpnafi tnee of’the cell is ahaut 350 micro-

microfarads. It war necessarv to calibrate the cell for



l l I‘L_J

1 2 .3 l; 5
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Figure II. Primary Standard Capacitor‘flSed fcr Calibrating

General Radio Precision Condenser.

A Coaxial c linders D Graduated drum

B Threaded .locks E Mycalex insulators

C Center rod F Grounded base and case
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Figure III. Dielectric Gonstant

Cell for Non-corrosive

Gases.

A Themocouple well

B Connection to vacuum line

C Leads to heterodyne-beat

apparatus

D Nickel-plated copper cylinder

E Teflon insulators



each tannerature, since it was Found to chanqe slightly

with temperature. fimronin1 was used to calihrate the cell

at each temperature.

fies—Kendlinq "ysten. rue “less vacuum system is

shown in Figure If. The trap leading to the runs is cooled

with T"r3; Ioo-Tsonropenol mixture to prevent gases entering

the rush. Another tran,which could he removed,was used to

introduce gasea. fi Percury manometer was used to measure

the oreseurc o" the gases under invostiration and also that

of the res used For calihretion. The systom could he eve-

ousted.

.Iempereture-Qontrolled ”9th. The heating system,

thermocouple and the cell were all innersed in a copper can

which was Filled with irochlor lfihflz (chlorinated hinhsnyl).

The hath was used from room temperature to around 75°C.

“ince the vaporfl o? firochlor 19h” are toric an air hlover

was used to null the vapors into the hood.

14.. u! "it"

ceaairemcnt (in .Thernoregulator and Ioenoroture

5 thermistor3 (temperature-sensitive elevent) was used in a

Yheatstone hridge circuit. In orier to control the current,

the heater was in series with a soturehle reactor. The

 

lwrom the liatheson 00., Inc., 32. Wmherf’ord, 17“!”

??rom Konssnto Chemical Comnsny, it. Louis, No.

3A type 1L” thermistor, manufactured t? the T"c—z-‘stcrn

Electric Company, New York, V.Y. was used.
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temperature could be controlled tot-{3.05%. The thermo-

regulator was designed by nurwell, Paterson rnd Eathmsnn

(33).

Tempornture measurements were made using copper-

constnntan (We. 92 rire) thermocouplesl and a precision

retentiometer.2 fThe thermocouple was immersed in the hath,

end another was rlcced inin an ice-water mixture as a re-

ference. Cince the temperature within the cell was slow

to rerch equilibrium, it was necessnry to Vfiit overunizht

for temperature equilibrium. The readings from the noten-

tiomoter were Converted to degrees Centigrade hy making a

large plot of milli"olts versus degrees (3h).

 

1The thermocounle wires were nnrchnsed from the ”healco

Instruments Company, Chicago, Illinois.

'3

“A tvre K potentiometer 0? Leeds and Northrup Company,

Vhiladelnhia was used.
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“9‘33 Tfiuggicn (112!"Lfi35¢minr the molecule to be 9

r4fiid syrtem o“ chardms, 22hq hotentinl ene*5y J4 0’ the

nolficule in viven F" tne ”oliowing onustion,

where m 1: ita electric moment filong the field direction find F

is t*9 intnn‘itv of the “191d.

firms the axis will orriinrrily mnke nn finéfjle 9 wit.

the direction 0’ P,

44:3—WFC089 (TI)

where/A4 in tha anolute vniqe o? the electric mamflnt. The

num¥er o? rnlequea difitr1Vuted w4th the ayes of their dinoles

“ointing in the direction Within fi $0115 finale d.fl.1s,

AIM")cu».

wharn & 13 a canatnnt deranflin: on the molecules cnn914erfid,

_ . , «g 16 3 m
k 1” the waleCuTfir gas const»nt emu 1 t0 1.W‘XIU'”.}QDQ 1

the rhsalute tannerrtu a. The fiver"ne mamant per molecule in

the Tirection 0' the "field 1‘,

  
F“ 61:94!,“ MT) 0 fcosaoUl.

1,449": hTJCose JJL (TIT)

 )7]:

”flee .M = —/UF c059 (H)
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F

“111‘ stitut‘! n: X =5 %-? (T?)

Md A, = 9-10 ('7)

since (LR. =21rp1w049 (’7?)

4'- ? hr:
1.9 ;flln-T’ t,

 

Intnqrntinq n:1:-~9mtor anti denominator Fri-'1‘ 319.911 “Mn, 'r-ze set,

:73 1 -¥ '

,u — {1 - ‘3': ' 3 (WI)

1! .2."

fines J4— : CMX (T25)
x-L,‘

--

.2.

“5-55“ j¢..)l‘_=-.Lcu) (ii)

For 3991.1 v.1"! 11%? o'x, H30 Cfm he saturt-"n**7‘f.i in the

geriea {35-35).

3 —.

LCX)=-;--'£-+ """" (I)

"in-€91 1'? var}: :5'1'11 .-.9 cm rnvl'lce Hz) ‘rzy the first.

term of the 9eries,

X 1.
LC!) 2. '5' ( T.T)

Wit‘u t)?" r9317: thf‘t,’

l .-

.2— 5 (gm)

31W 1

This mean moment FIUfi the influcad figment, which has teen

tornorartly flirrngnrded, 99y F9 vificfl ta give the totfil mean

mmnt in the rfirz-“ction of the Hrs-1:3 whiCh is,

.. __ ,u’ = " t~:.'-.-'
m-4.F+;;§, («Hg—T» (I)
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If we 1991:1249 04,999 :Eisatnr‘tion 9919292991911 99:3! F
‘T

the orientrtion 9919r1299£9n €999 t9 to:1 991991999109 15,

Z.

A = do + 3 T (:0)

the more g999r91 expreseion

2394:1119.ng)
15 0Tt91n9d “99r9 h 15 fits tqtnl pnlnrizatififl.

 

The “9199199199 n? 31999919 :,montg(11)
m

9. F£r9t 99tE9fl ”or the menrurement 9f dinola mo-

 

mnnt.

The nolar 9919riz9ti9n F 59

__ 47M! A:

P — 3 (4° T BQT) (n37)

r 999 9190 *9 cslcu1rted frow 99999r9999t of 999 flielectric can-

Sit-99f, €- 99-“? the» den-951:3; ? 9.9 {9119141992

 

6-:
P = (“2:71)

m +
.

N

h
u
l
k

F 99y be found Pt fitffarnnt t9999rfitures 99d 919999d

as 9 functi9n o? 999 V9919919 1/?. There 999 t 99999 of

Pehnvfior. ”ir9t, the 99199119 19 9994991 r 999 its 919ctric

moment/kl is zero. 9W99d, ? 19 denwnficent on t999999“dre

when the 99199219 19 9919?. L9t the curve he r999999nt99 by

the fnrflal9,

P = a + 5/1 (‘4‘???)

vhers 9 and F 9r9 C999t9nts, then

-..-..—.. {£12 N z m
b 7 T/l (9..)
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"here a: - 9.091 10”

9A

999 4K : 1.37X 1-0" 999

J" = 0.0128’fl-X/O-‘84.$.u. (W)

9. H9c99d Y9$999 Far th9 meqwuramfint of d1?°19

mowont. (31)

L9t H9 C9991999 t?9 *un’9999t91 Otrmxln ”9? “ho 9919r

polarization

a

p z?” (cu-rfi-T) ("in

The 9919!: (5%“)Ndo wh‘ch we call P0 1.9 inéenmdent of

'-

r3 " {‘31 9313/ 0'20 t"*f‘.‘0~‘7?}"?"t.‘.13‘93
”temperature. I? we 999 9995-

and 099919 Po by 999t999 mofihod, th9n

1.11 N ‘ ._ ..
.3 “if? "P P° (~;:-—;:)

'3

“here It a 6.961(10'3 and ’k a 1.'s7x 1345

fl = 0.0/2.8! xzo"8,J(p.P.)r 3.3.4:. (3;;

T? we 371““: 38911313: 39"."??? 3971952 fin”) vr‘ennr: only.

'
4

s
4
v

z
f<.=:11 -'I A4

hz-tz

19 9 suitnble 99999x199t199 to ’9' ?row the caurr9 of the

(99:77)

rnfr'cfiiv9 index n me 999 P194 9 V9199 F9r 3,9hich 13 tF9

90199 r9'999t199. There"9r9 we C99 091931999 999 efectric

mnmont‘/u 95 "”110wg:

 -12 .k __

fl = 0.0128! x IO 4/(PM—R)T.e.1u,( TV)

99999 9 C911 9 trn 99991 991 r 9919r§995199 991 0'9 990| 19

99991999 ”999 999 P9“0919: 99999993999:
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Isourogzl? Faker. The flirole maments of eight ethers

wara *nfiSand 1n refi?9nc rclutinn (37). Th9 mfllfir rfifrsction

9'“.

J

The dinnle mwmnnts/fil cn1cu?9ted by tha wethod or Nadeatrand

was chcu1"t¢d 1n afich nae ¢rnm the atfimic rfirrnctiong, (39)

(19) firn fi€van 1n Tabla I-in ?e¥ve unitfi. Thn mannt of

1.?“? ”or diethyl ether in kentena is in rand agreewent

WitL the vvlue 0' 1.??? given ky Hagsel anfl Uhl (AG). ?he

values a? 1.?5 and 3.2?3 0*tsinfid for di-n-kutyl other and

ethyl n-Lutyl 1n Fenzene raanctivelv, are ta fa ccflrzrad

with the vshzes. 1.92 and 1,771+?) c‘tm‘VnQd by Li an”? 3‘0??? (bl).

Craves and Jux49n (£2) rive the value 1.133 fbr the marents

or fihe normal eymmefirtChl ethyl, nroryl nnfl kutyl afihers in

the vahor fitfi a. It is interesting tw note thrt the *verrge

of the Ffififint n” the symmatri¢31 etkors (1.?9) 1% 1nrxcr than

that o” the unsywmefir§cr1 ethera (1.?79). Cymwetrv in ethere

m1Wht h? 0*p?ctfid to st¢biliwe hypersonflu?nt1 n structures.

The dflpnle mnmfinfis o? Hahn fiYfl905P1C91 rnfi unévmfétr{051 etherg

“T9 855W“ in Trr793 I gng 7:.
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'hA'r- Y

L AJL‘ J.

Uinwle Vaments o? Vym*etr1cn1 Ethers (#3)

Ether:
n i ”

M930 EtIO F10 Pr; 0 all}

1“ C5145 1.?59 1.94:} 1,127", 1.9-4.2": 14“,?)

 

(1" F7”) 9°16. 1.7%,? 1.?‘33z‘.153 1.372132. 1.?3" 1.1“n;1.:~m

"7* 1.1“” 1.17:1“: “.17“(/umr) fauna 1.?0": 1,1:

 

‘11; my: I.-

1

3!?019 fomnnts or Uncvmfietr10”1 ithars (37)

(in Pan~ene ‘a?uttnn)

 

ut- ntnnce 3 fl "able

Mr) thyl-n- arr-3 {W} 9th 9r ‘1, 7’1;

H O H 1
1
‘

Efiw'! n-hromfl e h)": at“

thhyl n~?utv1 etker 1.25

Ekth n-‘utvl athar 1, 2

J~Prnwy1 n~‘utv1 afifier 1.17 
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tavt-pufiv1fimina. Twn rutylflminna wor9 stidiad 1n
 

d1DM!n9 sc1ution (L9) tn 9scartrin 9999999 the molecalflr

inter9ction invOIV99 the Parmfltinn o” hv4r999n 90993 %etwnen

the nmino-hyfirmg9n atwms 994 one o" the oxygen atoms of the

919x999 9919CJ19. n-Butvlamfine nnd t9rt-hutylnmine h9ve

ru"P*cient1v low V019t111ty to nermit easy and accur9t9 mani-

ru1rt19n, find rnprnvent connoungs with the 9mino-9rou9 linked

to 9 9r4mary 999 tertifirv cnrbon atom r9999C“iV91y. The 531.

lowing are the dipole moment messwrem9nt9 in 9999999 99d

din!“nt

'n l 2"-

~
4 ‘

v

I
'00999r1999 of 191 r199tion “ntn Var 591998 n

179311179219 Anti 1:133“?! 701311110?! (Ah)

 
n.-.n .m-m r” —-
 

9 9 9
P290 126K: ’/4(9) /U1u)

":99“999 :9999 9999999 “199999
 

n-Bltylr‘imm. T18 £1.13 {10.11:} 1.3??- 0/«5

tart-ButVI9mine €1.13 (1.?9 1.322 1.322

 

It cannot he inrerr9d canclucivo1y from t9959 r9991t9 t99t

no hy9r09en bonding occur: 19twe9n $99 bu+"1“r~v99 nnfl 9199999,

hut this 9pp99r1 {mhrnb9919, 99 even in the 9199999 of m99o-

reric e’racts the snnnrent 919919 moment shou1i ch9n:je (LS }.

Tr{"199“n~9nt*9 99“v19‘99. ?%9 di919ctric Ownstrnt
 

a? tr1f1uor99C9t‘c 9nhyfiri99 999 measured (Lfi-u7). ?he



17911193 n1~t9'?n9d ( 6

than th9t ¢or trifluor09cettc

fl’n1ectr4 c can"t 9nt

is 91m€19r1y fimal?

mid ( E : 6.3 at

er tLOn the

‘5!”

.)

2.7 9t ?5“C

PCT-i (6 3 F’.7 fit. T5TC). T?‘s€3

GP 909919

O

(
1 \

I o

“9?? 93“rnzim9t9 6910;}

{3191999110 60:19:99 I; o.”

is c99319er9b1y lower

rnhyArida ( é a 2.1 at ‘
J

\
h

C
}

v

m 0 f
.

(
f

,\
.
I
.

O

“tifinfi ERV@ 91:0 indic9ted

that 9&9 19*uCEiva 9F”ent CF 099 5-? dipole shoulfi lower

n

the n099nt 9' 9 99cwnd Cur 953019 9939chnd to the 9999 err-

kan 9:9: *v 99333 0.
?? (LR) t¥138 one 0.31 919919 9%9913

‘1’?10“:er the ”“0.ln‘- or nrlczt‘TT'flr a“ (‘1 (11"!).137? hr; {‘1‘"' ‘1‘; q.?§\X 1.53- . .. .

V9099hovu9 Prich19rifie. The 9019? 901M.r '9t‘993 Of

9513 and fiFrB were 9999ur9d in 053 4 ~94 C"1h 9331gtjnn (L9)

The ofiv9rv9! v91u99 in cc..9rez 7313 in Cnfin L”.2 (183).

hé. 9 (95° ) L5.9 (L93); 93131

(?S°): FTrg in Cfifig,

P9r3 in cc1h, L7.L

[43.2 (1:131

('?50) , 14.".

.r

n"3lh, 1&3. 8 (“733), 3.2 (OT )p

,- m.5 (25'),1-.~‘3.5(1.»09);

5 (00), LE.“ (?5°). Frox these

dfita the 419919 "999nts V999 fnun? to be 1.fl0“ 999 5,5?3

r9999ct3vely.
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e. _

*nifis an units on

' I r‘ ‘ I h t (A \

:rQCFLion rinarv nt»n”ord uapxcitfince
A 5 7‘ . ‘5‘

pan aflser manscitor h»

I,“m‘
 

760 153%,? 10a5,2 113.L7?

7L6 1530.0 19$”.o 112.¢é1

7‘0 15“?.3 1091.? 115.3 0

VAC 1‘3h.9 1113.9 117.7?0

”a“ 1477.5 11?“.5 17’.1?9

"“3 1‘30 fl 1130.? 1’“.5~1

”$7 1‘71.} 11”O.1 1 $.737

9‘0 1403.0 1ffi?,o 1?".121

“*3 1735.0 1?7L.O 1°“.?“°

030 1735.9 1?aa.n 11-.svn

0?Q 17=r.9 194h.? 133...?

Oh” 1*"7.D 1?’A.G 1?3.”7Q

9‘? ‘7“‘.D 1333.0 13fi,¢~fi

QGO 1”?”.9 137%.? 1??.”‘

12““ T“‘5.5 13h&.5 1L?.‘1L

30d?“ 13:33.7 11,6”).7 1535.725?

10%? 1“?“ ” 1379.3 148.7“?

1640 1*?¢.3 1?97.o 1&7."?

104m lQfi 3. 1 15.1%.. 1 114"“ 0 £70

7100 10“3.5 143°.5 131.&-5

‘ I" t ‘ ‘ ‘ fl "' Q , V"

*cnllnn fi sixes the notrl Dunbar as units on the pri "ry

. , 0 ~ 5" v ,~

standard cnpaaitér thnt COVPQSnnnn to the numFer 0? an to

cavered on the “r001910n ccndnnror.
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Th» calcu1fitad Vfl‘ue is higher thfin the valun abserved.

Thin 19 rra*9*1v €13 tn avme nth?” effbcta, such as influctiva

e'fiact or interactions katween tha Fonfi dipclos in thS.

phnrua tfl ch70?! de.

Tannnnryl»ithnr.h The dinofle mamant a? isnprnnyl
 

ether rennrtfid in #115 mark 13 1.1?3. ?%e isannnyl atfler

moment earees very weYI with Targley rnd Le FevrQYS value

(L3), 1.139 in gas.

It is elfio interawtina tn knnw thnt the rvarn'fi a?

the moment of tha ayarntrical ethavs (1.???) is Xavier thnn

that o? the unsy~mntrtca1 othefis (1.177). iymmétry in $fi¥0r3

mfight %a eruwcted to fitnPi112e hyper cnnjugntinn structurn9

which represent polfirizntion 0? aka alkyl group of oxygen.

Isopronvl ether vroknPly has the F-C-G-C-R arrflnze-

ment “19$, with the hydrngmn ptoma clefie tarefihQr. (c9. 1.7

A Fetwaen cefitorw). However thia nrrnnpe~ent is atericnlly

allnva+1a. ?hore 15 31cm rrmFmVXV some fleyibility of the

alkyl raiicnls.
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122411i1tr5r3, Sacha-«fie? ). . . “1'"‘5'11'321 or ’r§,t-jrr.n KO‘fik 1,1).



CI": i.§"T”.T‘L VII

“36:21.: ’ is. :35?

NM: electric mnmmts 0“ Four comm'znfirs a? oxygen,

nitroflen fin»! n‘vor'phorua h'wm hem 1710.9311er in the W “m"

vhf-1:739. The su‘vstflnces gunned, Pnti the el actflc mormnts

found in t‘ris inirmrmmtinn, are: 153*3‘3‘0703’1 at}??? 1.173.

tart-Hitvlfi‘mine 1.?53, tri Qunrorswtic anhy'iride 1.11%}, an“? phat-2..

nhorus tr! chlofiéa 0.0973. {mly ir‘orsmrwl efhar hfd “can stu-

M ed in the vans)!“ state nmvfimsly and the value mmrted by

Le ?evre, 1.133, is in excellent agreement wit. tha vniue

refinrted hem.

The electric moment 0-" phomphorus tflchloride found

in this agar}: in the arr-nor state may *9 cornwrad with th

”11193 0" 0.51777) (51.) 9nd 0.9017) (55) reported in film liters--

mm “or nhomphorua trichlorifie dissolved in cxrhm tetra-

chlorifia 2M kenvma, rnsarectively. 571nm! the electric n29-

mnts '14“ meat smkstrnces rare 0.1-0.?3 lower in mlution than

in the gas phage the F-ehavior 0“ phnsnhnrus trichlortie 13

norm. tart-“utvlnmine, however, has! a lover moment in

the warm!- phsme 12th the value 1.32:? (LL) found in traumas

snhxtion. mm anomrlous Mhavior has Ir-—-erm v‘onorte! in the

literature '01“ other 93511195; thug, triathylremine has a moment

of 0.9?“ in the who? 531.59qu but. 0.053712 1n *enzima solut. inn.
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7‘7'243 63‘-*--ct.ric wom'rn”; 0" tdf‘lucrwcetfic ranEEy'Fr‘i'Fe in

t‘m ‘.-'".".'_.‘?‘ -t"tfi. was 4‘93?!" in +21“: work, ‘73 Ema much 16311611" :1”. w

t’rvt rewwtn". in the Sitar-”9:22:19 for Fanatic nnhv’ir‘fla ( «1?.8 ).

The For-fin:- ca‘czz‘étnd f‘nr tri ”mare-“ca".fc *cid “mm “my? mo-

mnnts 13 1.1."? Marvin: Hex-#9.: the 911"“? (2-3-5? 1?; 1109 and the

~21:an 0-0:!) 1.1 1.950 in the! rnhyifirée. -!me the .9 Tor-want.
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