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Va por press ure de ter mi nations in a vacuum line er e mad _ first on vari ed 

compos i tions of a cet one and pyridi ne and s econd on varied compos iti ons of a ce 

t one and t r i me t hylamine . These e eri men t s ve r e conducted in t he hope of 

noting a ne ~ative devi ation f rom ~aoul t ' s Law , ·ihich is indi ca t i ve of adduc t 

fo rma tion be t e n the two substan ces . No sue devi a t i on as found i n ei t her 

cas e. Vapor r s s ur e de termi na t ions 'e e t hen rna on varied com os i t i ons 

of 1) ace t ne an chl or of or , 2) 4- he_tan one a~ d chl or of orm, 3) di cyc l opr o yl 

ke t on an cn oroform , and 4) diis o r opyl ke t one an d chlor o form. I n each 

of these s w·~ tems a negati ve deviat i on f r om Ra oul t ' s Law was found , and fro 

thes e da ta va l ues f or t he r el a t ive elec t r onega t' vi ties of t he pr op 1 gro FS 

wer e obtai ed . 
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I NTRODUCTI ON 

The ori gina l title of this paper was i ntend ed to be, "Pr-e _'ara t i on an d 

Cha r act er i za t i on of Tricycl o~ r opyla l inum. lI It vas hoped that a preparation 

of t his prev i ous ly unreported compound, and a measur ement of i t s degr ee of 

dimeri za tion, mi ght gi ve evidence as to whet her the decreas e i n dimerization 

in the homol ogous tr i alkylalumi~u m s er i es is due ma i nly to s ter i c hindrancel 

or to electronegativity e f f ect s of the alkyl group . 2 The tric~clopropylal-

uminum compound, however , was reported at t he fa l l meeting of the American 

Chemical Societ y by Sander s an d Ol i ver of rlayn e St a t e Uni ver s ity . 3 Thei r 

findi ngs s how tha t t he t r i cycl opr o ylaluminum compound is dimeri c , and tha t , 

sUTIr i singly, this dimer s eems to have the mos t stable hydrocarbon bridges 

so far r epor t ed in gr oup III der i va t i ves . 'Thi s report i s somewhat con trary 

to what i s exp ec ted , and lends added confus ion to the problem of s t er i c va. 

el ect r one gativi t y ef f ec t s . 

The present pr oj ect is sti l l concerned with steric and inductive effects, 

for it was felt that a study of the relative electronegativities of the pr o

r .. ~_~roups might reveal Gome pertinent da t a in t hi s regard. The experimental 

work .i. . . been carried out in such a manner as to mini mi ze , as much as possible, 

the $ t er i c involvement i n the chosen chemical environments. In this wa~ the 

da t a obtained a r e not i n f l uenced by s t er i c effects, but repres ent a true 

measur e of electronegativity effects alone. 

In 1957 , a study compari ng the i nductive properties of the cyclopropyl 

an d isopropyl gr ou s (as well as others) was carried out by measuring the in

4t ensity of absorption of t he O-H gr oup in a series of alirh~tic alcohols. 

Thi s r e or t is based upon t he as s umption th~~ the intensity of ab ,)rption of 

the O-H grou i n ali pha t i c alcohols is determined essentially by the inductive 

properties of t he oups attached to t he hydroxyl.5 The da t a sho ~ tha t the 

i n t ens ity of absor ption for tricyclopropylcarbinol is much gr ea t er t han that 
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for triis o r o yl ca r bi nol . This observation indicates that the cyclopropyl 

group is much more electronegative than the isopropyl gr oup , approxima t ely 

1.7	 times grea t er , 

A mor e recen t a r t i cle gives a comparison be t ween the r el ati ve electro

nega t i vi t i es	 of t he cyclopropyl and ~-propyl gr oups . 6 Tricyclopropylphosphine 

as prepared and its pK deter mi ned by titration with perchloric acid in a 

nitromet hane solution. The pKa of tricyclopropylpho~ pb ine 7as found to be 

very nearly t he s ame as t ha t of tri-n-propyl phosphine, 7 .~ and 7. 84 respec

tively. The small er the pK value, the great er the acid strength, and t hus a 

tricyclopropyl phos phine is a s light l y stron er acid than tri-g-propy l phosphine. 

The conclusion, therefore, is that the cyclopropyl and g-propy l groups have 

simil ar electronegativities, the cyclopropyl gr ou ~ being appr oximat e l y 1.1 

times more e l ect r onega t i ve than the £-propyl group. 

From the abov e t wo s tudies t ak en together, it can be inferred that the 

g-pro yl gr oup is more electr onega t ive t han the isopropyl group. The work 

lby i t zer an d Gutowsky on the trialkyla luminum compounds s eems t o suppor t 

this argument . Thei r f i ndings indica t ed that tri-n-propylalumi num i s pa r t l y 

di m ~ric in ben zen e solut i on , while triisopropyl a luminum is compl e t el y monomer i c . 

Although these eA~er im en ts are compl i ca ted to a certai n extent by steric ef

fects, thei r results are cons i s t ent with the view that the g-prol.yl gr oup 

is more elec trone a t i v than t he i s opr opyl ~roup. 

Thi s pr oj ec t has offered a comparison o f t he relative electronegativities 

of the pr opyl e r ou s by means of vapor pressure determi nations in a va cuum 

line . No simil ar s tudy of the pr opyl ou .s toge t her by ~ s i ngle met hod has 

bee n r epor t ed pr vi ous l y. From t he a bove r epor t s it can be pres umed t ha t t he 

e l ec t r one gati vities of t he pr opyl gr oups decr eas e i n the or der cyc l opropyl~ 

~-propyl>isoproA yl. The pres ent work has confirmed this order qua l i t a.t i ve l y . 
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It i s felt . howeve r , tha t addi tional lor k , part i cu l arly gas phase dissocia

tion studi es , mus t be carried out to confi rm this order with more certainty 

and to defi ne - quantitatively the relative electrone a t i vi t i es of t he propyl 

r our • 
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1. Furi f ica tion of ~eagents 

.l\.cetone - Fort y ml of a ce tone were r e f l uxed over ~ . ot as s i um permangan at e 

for t hir t y minu t es and t hen distilled. ? r hirty ml wer e coll ec t ed over Drier

ite i n a flask whi ch had been pr ev i ous l y f l ushed wi t h nitrogen. The col l ec

tion t emper atur e was 56 . 4oC a t a pr essur e of 75Q • rum 

760 . r'I mm) . The vapor pressur e of t he a cet one VIas det ermi ned i n a vacuum 

line t six different tern e r a t ur es between - 30° C an d 20 0 C. The values obtained 

8 agree wit h t he l i t er a t ur e va l ues. VaFor pres s ure r eadi ngs er e rechecked 

at vari ous t i mes during t he exper iment a t i on to ensur e purity. 

Pyridine - Thir t y ml of pyridine were ~ed over so di um hydroxide 

pellets for one hour and then distilled. 7 Twenty rol were col l ected over 

at 760. 0 The vapor pressure of pyr i di ne de t ermi ned a t 0 10 an d 

Dr i er i t e in a flask which had been previ ous ly flushed with nitrogen. The 

collection tem:perat ur e was l 15 . 8°c at a . res sure of 762.5 J. '0. (lit. 8 115.30 C 

o 0 
mm } , was , , 

o 8
20 C, an d these va l ues agreed with the l i t er a t ur e va l ues. Thes e r eadings 

were als o r ec hecked at var i ous times. 

4-Heptanone - Twent y ml of 4-hep t anone were refluxed over Drierite for 

thirty minu t es an d then distilled. A middl e fraction of 10 ml was collectea 

Over r i er i t e in a f l as k which ha d been previ ously hea t ed and allowed to cool 

owi t h a dr ying tube i ns er t ed. The collection t emperature was 143- 144 C a t a 

8 
pr es sur e of 764. 2 mm (li t. : 144°C at 760 . 0 mm). 

Dicyclopropyl ke t one - Thir t y ml of dicyclopropyl ke tone were refluxed 

over Dr i er i t e for one hour and t hen distill ed. A mi ddle fraction of 20 ml 

was co l lect ed over Dr i er i t e in a flask which had been prev i ous l y flushed with 

ni t r ogen . The col lect i on t emper a t ur e was l 63- 164°C at a I r s s ur e of 756. 2 rom 

. q I" I" 0
(ht. : 102.5-103. 0 C a t 760 . 0 mm) . 
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Diisopr opyl ke t one - Thir t y ml of diis opr opyl ke t one were r efl uxed over 

Dr i eri te fo r one hour and t hen disti l l ed. A mi ddl e fract i on of 20 ml was 

col l ec t ed over Dr i eri t e in a flas k which had been previous ly flushed with 

nitrogen. The col l ec t i on tempera t ur e was 122- 1230 C at a ~ressure of 760 .5 mm 

. 8 0
(ht. : 123. 7 C a t 760. 0 mm } , 

Chloroform - Fif t y ml of chl or of orm wer e shaken three times with a small 

vol ume (about 5%) of concentrated s ulfuri c acid, and then thor oughly was hed 

wi t h ea t 1'.7 hi r t y 1 were refl uxed for one hour over Dr i er i t e and t hen 

di stil l ed . 'fwent y ml wer e co l l ecte over Dr i er i t e i n a f l as k whi ch had been 

previ ous l y f l us hed wi th ni t r ogen . The col l ec t i on tempera t ure ~as 59 .0- 59.7°C 

8 
at a pressure of 750 . 0 mm ( l i t . 6l~26°c a t 760 . 0 mm). 

2. Calibl'.!.t~on of Traps ~ the Vacuum Line 

The three traps on the vacuum l i ne were calibr~ t e d by in t r oduc i ng a 

knofm amoun t of carbon dioxide in t o the first trap, r eadi ng the pressure and 

compu t i ng the vol ume by mean s of t he ideal gas law. The gas was then a llowed 

to expan d i nto the other two traps, one a t a time , and s i mi l ar ca l cul ati ons 

were made . This procedure was r epea t ed s i x times, and a pl ot of the values , 

pressure vs. vol ume, gave straight l i nes for e3ch o f t he t hree calibra t i ons. 

3. ~ Pres s ur e De t ermi na t i ons of Mixtures of Ace t one and Evridine 

Vapor pressure de t erminations in a vacuum l ine wer e carried out a t °c 

whi l e varying the compos i tion o f acet one an d pyr i dine . By us i ng t wo diff e r ent 

am les , vaFor pressur e readin~ were t aken as the mol e fracti on of a ce t one 

was decreas ed f r om O. qO to 0. 20. ~ c e to ne was r emoved by pu t t i ng a chl oroform 

slush bath (-63°C) around the trap conta i n ing the mixture of acetone and pyri

dine, and liquid ni trogen ( - 196°c ) around a s econd trap. 'I'he vapor pressur e 

vs. compos ition data a r e r ec or ded in Tabl e 1 and are pl ot t ed on Graph 1. 
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'r ab l e 1 

Pressure above Ace t one - Pyridine Sol u t i on at 0°C. 

o l e Frsct i on F, mm 1
 

of cetone Exptl.
 

1.000 71.7 6'1. 2 
. 8Cl8 63. 0 62. 2 
.893 62. 7 62.0 
. 840 5'1 · 0 58. 2 
. 80 1 57. 2 55·9 
.768 57. 1 53. 8 
. 761 56.0 53. 2 
. 747 56. 0 52. 2 
. 712 52. 8 50. 1 
. 682 50·9 48.2 
. 633 48.4 45.0 
· 564 44. 3 40. 5 
.493 40. 0 35.8 
. 464 38. 0 34 .0 
.415 35·0 30· 7 
. 360 31. 6 27. 2 
. 2ClO 28. 1 22. 7 
. 229 24· 3 18. 7 
. 1° 1 21. 1 16. 1 
. O'J O 4. 0 4.1 

4. Vapor r ess ur e ge t er mi na t i ons of P.ixtures of . ce t one and Tr i me thylamine 

Vapor pr essure de t ermi na t i ons in a vacuum l ine were carried out at OoC 

. hi l e varying t he co , os i t i on of ace t one and tri methyl ami ne. Afte r prelimi

nar y data ~er gathered i t was fo und t ha t t he r esults wer e n ot us e fu l for the 

pr e nt s tudy , an d no furthe r de t ermi nat i ons wer e made . 

5. Vapor r ess ur e Deter mi na t i ons of Mi xtur es of cet one and Chloroform 
------ .....;;....;;........;..;.;~ ......;;~...;;....==.;.~~
 

Vapor pressure determinations in a vacuum l ine were carri ed ou t a t oOe 

While va r yi ng t he com os i t i on of acetone and chloroform . ~~ o runs were made , 

and a ca t het ometer as us ed in this eh~e rim ent as wel l as in experiments 6, 

7, an d 8. In t he f i r s t r un the mole f ract i on of acet one was incr eas ed from 

0 . 00 t o 0. 74 by addino ace t one , an d in the s econd the mole f ract iol of 
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acetone s decr eas ed rom 1 . 00 t o . 23 by adding chl or of orm. he vapor r es-

s ure vs . c~~pos ition data are r cor ded in Tabl e 2 . and are also plot ted on 

Gra h 2. 

Tabl e 2 

oFres sur e above Ac .etc::e - Chloroform Sol u t i on a t 0 C. 

Hol e t rac t i on F , I F, (nul , 

of ce t one xptL , Theor. 

1.000 70 . 3 6Q. 2 
. 827 63. 2 67 . 8 
•737 58 . q 67 • 
. 712 58. 7 66 . 0 
. 645 54 . 2 66.2 
. 624 54 . 66 . 1 
. 5 4 53· 0 65 . Q 

. 556 51 . 0 65 .5 
· 527 50 · 2 65 .2 
. 502 4 .0 65 . 1 
. 434 47 . 7 64 . 6 
. 421 47 . 8 64.$ 
. 365 46 . 4 64. 
. 316 47 . 0 63 . 5 
. 277 47 . 8 63 . 2 
. 231 48 . 4 62 . 0 
. 160 52 . 2 62 . 2 
. 000 61. 4 61.0 

6. Va_or Pr es s ur e Det ermina t i ons of Mixtures of 4- Hept an one and Chloroform 

Va ,or pres s ur e de t erminat i ons in a va cuum line er e carried out at oOe 

bile varying the com os i t i on of 4-hept an one an chloroform. Three runs 

" ere made and t he mol e fraction of 4- heptanone was decr eas ed f r om 1. 0 to 0.10. 

The va_or pr es sur e vs. com os i t i on da t a are r ecor de in able; . an d a re also 

pI t t e on Gr aph 3. 



Table 3 

Pr es s ur e above 4-Hept an one - Chl or of orm Sol ut i ons at DoC. 

F , mm , F. l1JJTl, 

Expt l. 'I' heor • 

1. ~	 0 •1	 0. 1 
1. 000	 0. 1 0. 1 

. 812 5. 7 11. <; 

.683 10. 0 10. 8 
· 5Q3 14.7 25· 2 
· 5,?2 14.8 25. 2 
. 518 19. 4 30.0 
. 463 23·3 33·3 
. 419 26.8 36. 0 
. 381 28.0 38. 3 
.325 32. 8 41. Q 
.301 37. 3 43. 2 
. 266 37.6 45. 4 
. 225 43·1 48.0 
. 207 39.7 49. 1 
. 195 45. 3 40• 
. 179 48.2 50. 8 
. 172 4q . l 51. 1 
. 158 4Q. 9 52. 1 
.141 49. 8 53· 1 
.104 54. 1	 55. 3 

7.	 Va or Fressur e Det er mi na t i ons of Uixtures of Dicyclopropyl Ketone and 
Chl oroform 

Vapor pr _s s ur de t rminat i ons in a vacuum Ii e . r e carried out a t oOe 

whi l e var in the com_os i t i on of di cycl opr o yl ket one and chl or o form. Four 

r uns wer made and t he mole frac t i on of di cycl oFr o yl ke t one as decreas ed 

f r om 1 . ~ t o 0 .08. r he va or r es s ure vs. comFos ition data are r ecor ded in 

Tabl e 4 and are also l ott ed on Gr aph 4. 
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Tabl e ' . 

oFr s s ur e above Jicyc l opropyl Ke t one - C l or o for m " ol ut i ons at --:::,. 

ol e r action of F, mm, 1 , mm , 
Di cyc l opr opyl e t one Exp t1. The or . 

1.000	 1 ' ./
7 , 

1.00 0 .2 
. 781 5.5 1. . /f 

. 642 15· 2 22.7 

.588 20 . 6 25. 3 

. 544 15· 3 28. 4 

. 483 21. 7 32 .0 

. 472 20 . 8 32·5 

. 373 27 . 6 38.7 
· 31Q 33• 41. 8 
•284 37.0 43. 
. 251 38·5 5. 0 

. 238 44. 2 4 .8 

. 183 47· 5 4q . ~ 

. 150. 48.0 51.3 

. 158 52. 4 51. 3 

.132 55· 3 52. 7 

. 127 54.7 53·2 

. 84 56. 7 55.6 

S.	 Var:or Pr es s ur e De t r mi nati ons of ' .ixtur es of Diisoprop:rl Ke t one an d 
Chloroform 

Vapor pressure det er i na t i ons i n a vacuum line wer e carri ed out at OOC 

while varying t he com os i t i on o f di i s opr opy1 ketone an chloroform. Si x runs 

e r e	 ma de and t he mole f r act i on of d ' isorropyl ke t one ~as decreas ed from 

1.00 t o 0 ."6. The vapor pr es sur e 'Is. com os i tio data are recor de d i n Table 5 

an d ar e plot ted on Gr aph 5. 
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Tabl e 5 ·
 

Fres sure abov e Di i s opr o f"y1 Ke t one hl orof orm 301ut" ons a t °e.
 

P , mmI P, rnm, 
~. The or . 

1. 2.8 0.7 
1. 6. 7 0. 7 
1.000 4. 6 0 . 7 
1.000 2 . Q 0 . 7 
1. 00 2. 6 0. 7 

. 873 3· 8. Q 

.801 9. 3 13.1 

. 775 6.0 1 .8 

. 696 .1 1. ·5 

. 687 8.4 20.0 

. 668 12. 1 21. 0 

. 57") 15. 6 26. 5 
· 572 17. 4 26· 5 
. 544 16.8 28.3 
. 523 15·1 2- .7 
· 51 6. 5 30·0 
. 501 21.2 30. 8 
. 4°5 21. 5 31. ;. 
. 430 23·1 34. 8 
.40 25.8 36. 0 

. 385 28. 3 37. 0 

•~·73 29 ~ 1 38. 4 
. 348 30. 4 40.1 
. 284 37. 2 43. Q 
. 22 41.2 47.1 
.166 48. 6 51
. 127 51. 5 53. 2 
.062 56.1 56. !? 

9. Calculation of l e l a t i ve Electronegativities of MetnYl and Fropyl Groups 

mh rela tiv ~ electronega t ivities of the methyl an d Ar opyl groups er e 

calcul a t ed by first t ak i ng e leven poi nt s al ong t h b s ci s s ~ on gr aphs 2 ,_3 ,,4 , 

and 5, At ea ch mole f r acti on va l ue the devia ti on from the i dea l curve was 

measured and its fra c t i on of t he to t a l di stance f ound. For each graph t es 

eleven va l ues w r e t hen ad ded t oget her 3nd t he r eciprocal t a ken , since the 
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dev i a t i on, a eas ur e of the amount of adduct f or ma t i on , is inver s e ly propor 

tiona l to t he r a t i ve electronega t i vi ty. he e l c t r onega t i vi t y of the iso

propyl group ~ as assi gned a va l ue of 1.00, and t he r e l a tive e lec t r onega t i vi t i es 

of t he ot her r ou. s wer e calcul a t ed f rom t 's ass i gned va l ue . T e data are 

r ec or ded in Ta Ie 6. 

Tabl e 6 

el a t i ve El ectr one. a t i vi t i es of ethyl and ropyl Groups 

Hole Frac tion 
of Ke t one 

o. 
o. 
0.70 

. 60 
0· 55 
0· 50 

.45 
0.40 
0. 30 
0. 20 
0. 10 

TOI'AL 

Devi a t i on 

Ace t one 

5.0/ 136=0.37 
11. 5/ 134=0 . 86 
20.0/ 132=1. 51 
26.0/ 131=1. 98 
28.5/ 130=2. 18 
31. 5/130=2. 43 
33.0/ 120=2. 56 
34. 5/ 128=2 . 71 
32. 5/ 126=2 .58 
25. /124=2 .01 
12.0/123=0. 0 8 

20.17 

4.9 6 

elat i ve 1. 80 
El ec t r o (me t hyl)nega t i vi t ies 

f r om Ideal Pr es s ur e ~ Idea l Fr _s s ur e 

4- ' eptanone 

. .0/ 13. 5=6. 67 
12. / 25. 5=4. 71 
17.0/ 38.0=4. 7 
l Q.0/ 50.0=3. 80 
l q. 5/ 56. =3. 48 
19. /62.0=3.06 
18.0/68. 5=2.63 
18. / 74. 5=2. 42 
14.5/87.0=1. 67 

Cl . o/q8.5=0 . gl 
1. 5/111 =0. 14 

33. ?6 

2.94 

1. 07 
(!!.-propyl) 

Diis opr opy l
 
Ke t one
 

6.0/ 14. 5=4. 14 
14.5/ 26. 5=5. 47 
20.0/ 38. =5. 26 
22. 0/ 50. 0=4. 40 
23.0/ 55· 5=4.14 
23.0/62.0=3.71 
22. 5/67 . 5=3.33 
21. 0/ 73. 5=2. 86 
16.0/ 85.0 =1.88 
9. 0/ Q7. 0=O. 93 
2. 5/10g =0.23 

36·35 

2.75 

1.00
 
( i so. r o..- y_)
 

(xlO) 

Dicyc l opr opyl 
Ke t one 

6. 5/ 15.0=4. 33 
11. 5/27.0=4. 26 
15. 5/ 38. 5=4.03 
18. 5/ 50.5=3. 66 
l Q·5/56·5=3. 45 
1Q.5/62.0=3. 14 
10 .5/ .0=2. 87 
18. 5/74.0=2. 50 
15.0/ 86.0=1. 74 
7. 0/ 97. 5=0.72 

-3· 5/110=-0. 32 

30.38 

3·ZQ 

1. 20 
(cyc1opropyl) 

http:73.5=2.86


I I , 

-1)

~oO ~ 'w\5:\ -vr- 3~"S<;3~d ~a~\:)1\ 
, . I I I ., I. 

\J 
'7, 
0 

0 0 .:6 8) ~ P> fa 0 oJ--f;;{J c .UJ 

;11 
' , -0 

<! 
I I , 

. I 

cr. 
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and SUGG ESTIONS 

Fr om the vapor pressure vs. composition experi ments be t we en ace t one and 

pyr i di ne and be t ween a ce t one and t r i methyl amine , it can be concluded that 

there is no adduct fo rmatio i n either s ys t em. I n t he ace tone- pyr idi ne s ys t em 

the os i t i ve evi a t i on f r om t he aoul t ' s Law curve, the i dea l s ol ut i on curve, 

i ndi ca t es t ha t there may , in f act , b ~ some re~u ls i on. Si nce the dipropyl 

ketones s hou l d a l l be weaker Lewis acids than acet one , i t was ass umed t ha t 

they too woul d not form adducts wi th eithe r pyridine or tri me t y l ami ne . The 

de r ee of adduct f orma t i on i s a measur e of the acid strength, whic~assuming 

other effects are negl i gi b l e , is a means of indicating the rel~tive electro

ne gativi t i es of t he various propyl gr oups . 

Since t he di pr o. yl ke t ones wer e too weak Lewi s aci ds t o form adducts, 

anothe r a t t empt to meas ur e r el a t i ve el ec t r onega t i vi t ies of t he propy l groups 

lias made by us i ng the di r opyl ket ones as Lewi s ba s es. The elect r ons or. t he 

oxygen ar e avai labl e for b on dL~g, and thus t he ketones Cilll a ct as el e c tron 

donor s . The Lewi s a cid which ~as used was chloroform, . hi c i s kno'm t o f orm 

adducts wi t h acetone ,10 '''i th di -n- pr o.:y l ketone (4-heptanone ) ,11 and wi t h di

i s opro~ yl ke t one ( 2 , - di me t hyl - 3- pent an one ) . 10 The exis t ence of an a dduc t 

between chl oroform an d dicyc l opr o yl ketone has not been r eport ed i n the 

l iteratur e . The f orma tion of hydrogen bonds in the adduct is appar nt l y 

hi nder ed i n no way by ster i c e f f ect s , as i s evi den t f r om models , and ther e f or e 

this adduct ith chl or of orm has been an i dea l one i n w i ch t o s tudy elec t r o

ne gat i vity e f f ects a l one . 

The vapor press ur e VB. c om~ osition e xper i men t s between 1 ) a ce t one and 

chl or oform, 2) 4- he t anone and chloro fo r m, 3) dicyc1opropy1 ke t one and chloroform, 

an d 4) di i s opr opyl ketone and chloroform hav e s ho 'm in each case t hat there 

i s a nesati ve devi a t i on f r om t he Raoult's Law curve. It has t hus been con



el uded t hat in each of these fou r systems ther e i s adduct f orma t i on bet ween 

ch loroform and the vari ous ke t ones . The gr ea ter t he ext en t of adduct f or ma t i on, 

the gr ea ter is the r esulting deviation from the i eal s ol ut i on curve . he 

gr eat er the ex t ent of adduc t format ion , the sma l l er is the electronega t ivity 

of t he gr oup , i.e. the great er i s t he f eed of elec t r ons toward the site of 

hYdrogen bonding. Thus the a~ ount of devi at i on i s i nversely proportiona l t o 

t h r el ati ve electronega tivi t y . It i s on this basis t ha t t he r el a t i ve electro

negativi t i es of t he r o yl gr oups have been ca l cu l a t ed. In or der of decre3s i ng 

e l e c t roneg~tiv ity the f ol l owi ng s er i es has been foun d : cyelopropyl>n-pr opyl > 

i s opropyl , ,n t h t he rati o being 1.20 : 1.07 : 1.00. Thi s ratio for the rel a tive 

electronega t ivi t i es must be consider ed, however , onl y a quali t a t i ve es tima t e , 

and mor e wor k i s ne eded to estab lish the r eci s e va l ues . 

Thi s or der agr ees nic ely ~~ th Gi l l es pie 's expl an a t i on of di mer i za t i on i n 

12 the trialky lallli~inum com oun ~i s argument r ests or t he as sumption t ha t 

the mor e e l ect r onega t i ve group will br ing out t he hi ghes t coor di na t i on numbe r 

of aluminum. Thus t he eate r t he e l ec t ronega t i vi ty , t he gr eat er t he ext en t 

of as s oc i a t i on in t h organ oa l uminum com.ounds . The extent o f dimer izati on 

decreases in t he or er tricyclorroyylaluminum ~tri-~-prorylalum inum> triisopro-

pyla umi num. hi s order ag~e es with the or der of electronega t i vi t i es stated 

above . The extent of as s ociat i on in tricycl opr opyl a l uminum i s a l s o gr ea t er t han 

tha t in trimet hyl a l umi num. Thi s i Fl i es t ha t the cyclopr opyl g rou ~ is more 

e lect r onega t i ve than the me t hyl gr oup . According t o t he va por press ur e vs. 

compos i t i on exper i ment s conduc t ed i n t hi s project, the opposi t e was f ound to 

be t he cas e, i.e. t he met hyl gr oup i s ore el ec tronega tiv . than the cyc l opr opyl 

gr oup (1 . 80 : 1. 20 ) . I t mus t be s t a ted a lai n , however , t ha t t hi s wor k can be 

consi er only qua itative , and t hat fur t her study i s needed t o obt a i n t n~ ly 

quan t i tat i ve va l ues . 
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It i s f elt that gas phase i ssoci a t i on s t udi es be t~ee n chl orofor m an d 

the various ke tones wi l l prove fru i t ful in obt ai ni ng mor e accur a t e va l ues for 
ob+ainifl2 

the relative elec t rone~ati vi ties . Thr ou h t he ~&9 ~li MeHt of equi l i br i um con

t ants , one s hould have t he quan t i tati ve tool s t o pr ove whet her t he methyl or 

cyclopro~y l grou._ is mor e electro. eg- t i ve and also to establish precise values 

for the re lat i ve el c trone ~ativi t i e s of the propyl groups. 
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