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Introd ction 

Interest in the general problem of the synth esis of tie 

higher molec lar · eight , ( c1o and higher ) , tartiary al 

cohols was s t i mulated by t~e discover that in a r utine 

laborator preparation inv lving the co densati n of ethyl

magnesium bromide and diisobutrl ketone tl e iel d of the 

expected addition product was zero . This ~as a str·k·ng 

result in vie of the f act that ethylma ne ium bromide and 

diisopropyl ketone give a 77 % yiel of the addition product . 

A cursory search of the literature revealed tlat very 

little in_ormat ion was available concerning the syntnesis of 

the branched- chained tertiary alcohols . It was early recog

n ized tha to unde rstand t . e results of t e above attempted 

condensatio , an exten ive investi[ation of the action of 

Grisnard reagen ts on branc ed ketones was necessar • ~ e 

prese t problem , then , encompasses 1 ) the preparati n and 

characterization of diisobutylethylcarbinol and 2 the 

study oft e reactio f eth rl a g esium bromi e with bran h 

ed-chained ketone 
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Historical Background 

_eports throughout t~e literature on the preparation 

of the higher molecular weight tertiary alcohols were in 

a greement concerning tne relat·vely low yields of the ex

pected addit i on product from t e reaction of complex , 

branched- chained keto es and bra1ched- chained Grignard 

reagents . It was evident that as the size and complexity 

of su stituent g roups increased t n e perce tag e yields of 

~e desired tertiar alcuhols decreased . 

Conant ad Blatt in 1929 reported that very little 

was knovm a bout the general problem of the syn h esis of 

brancned- c a i ned , aliphatic tertiary a lcoh ols . Of 38 

tertiary al c ohols described in ti1e literature to 191 0 , 

32 contained primary alkyl groups onl • A f urther conclu

sion dtmwn fr m ti eir l i terature sea~ch was that ne 

typical aduition reaction be~ een ketones and the ~rignard 

reagent ceased to be the main reaction when highly branch

ed comp unds were used . When strai~ht -cnained ketones and 

Grignard reagents were used ad ition was the p incipal 

reaction and the desired al cohols were btained in satis 

factory yields • 

Wnitmore and George 9 s~udied a series of ketone 

Grignard reagent condensations and determined t h e extent 

of ad -ition , redu ction a n d e no l ization obta i ned in e a ch 

case . The ketone used in each case was diisopropylketone . 
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percentage yields 

I . 
enol i zation red ction addition 

I 
Gr nard reagent total 

- . 

ti e1v.igBr 0 0 95 95 

J:!J tr gBr 2 21 77 100 

n-Prl\IgBr 2 60 36 98 

i-Prftg:3 r 29 65 0 94 

i-Bul:lgBr 11 78 8 97 

( Table I) 

It can be seen from Table I that it as not possible to 

prepare in satisfact ry ye i ld tertiar ale h ls with more 

than t ' O secondary or tertiar group s . Tne results ob

taine b employi g bra cned- cha ned carbonyl co1apounds r 

branched-chained Gr i gnard reag e ts g rea tly re duces t e 

usefulnes of the method as a means of preparing tert i ary 

alcohols , b 1 tit is equally apparent in this case t h at 

t e reaction is a satisfactory me t hod for reducing hiehly 

branc ed ketones to tne corresponding secondary alc ohols . 

conti uation oft e work by Conant and Blatt was 

undertaken by Whitmore and Lewis10 in a stud"lr of the us e 

of methylmagnesium bromide in the preparation of various 

t...,rtiaru alcohols . As a result of this study it was found 

that tne derree of enolization of the carbonyl compound 

depended upon the nature of the substituents on the carbon 
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adjacent tote carbonyl 6roup , and that substitution on 

the beta ca b on lad n o appreciable effect o the reactions 

of the carb onyl g r oup . 

s a possible in ication f tne · stability of the de 

sire d a dition p roduct , diis butylet~ylcarbinol , che 

wo k of Ihe yer an ~uot6 was rev · e e ; In a series of reac-

tions i n vni ch h e den,dration of subst i uted carbinols 

was eff ected in the presence of a ydrous copper sulfate 

it was found that the diisobutylmethylcarbinol , (anal 

cohol very similar to t 1 ... e alcohol under con siderat ion in 

this research ) , was rea ily dehydrated to 2 , 4 , o - tri -
o 

methyl -3-"l pte1Je , B . P . 158 • 

krou.p an Freund ic 7 , in a s udy of halochro1nism 

in which triisobutyl c arb inol was t o be p repared as a -cest 

reasent , fo~nd that the al coh 1 coul d n ot be isolated as 

it apparently de comp ose d on distilla t i n in h i g vacuum . 

n a preparation ver - simi a r t t e react · on under 

con sideration · n the pre ent work u oux and 1 urat , 

using diis pr pyl ketone a1 is b tyl a Gn esium romide 

succee ed i n obt;aini1g a 20 1 iel o dii sop r op isobut -

ylcarb inol: 

(1) ad i t ion • 

CH3-CH- C- CH- CHJ 
t ti 1 

CHJ O CHJ 

+ CH3-~ 1- CH2 •gBr 

H3 

CH 
1 3 
?H-CHJ 

CH3- CE-C - JH2 - CH- CH3 
---

4
) t 1 I t 

c T CH3 

gBr 



( 2) hydrolysis 

~H3 

CH- CH3 CH3 
' ' 

CH3- cH - C- CH2 - CH - CH3 

CH3 

.... 

~gBr 

+_. Br + Mg + 

CH- CH3 CH3 
I t 

+ 
+ H30 ---t CH3- ~ I - C- CH2 - CH-CH3 

C H 

n extensive literature search was c onducte d to dete r 

mine ~ he ·cher any of th alkyl diisobutyl c aroinols i n the 

series rnethyl - throu h uty diisob . ty caroinol nad been 

previousl prepared • 'rhe preparation and propertie s of 

i is o utylmetnylcarbinol were reporte - by mou aux ad 

1 
v ura t • ' ne syn e is as pe r fo r me by re ac in0 rn.e thyl -

isobu tyl ket ne wit.i. isob tylma6nes i um bromide • It was 

noted tnat a large proportion of -cne meth lisooutyl k etone 

remained unreacte • •rne 1 llo ing p rope r ties were recorded; 
0 21 

bp?53 180 - 2 , d . 823 

~o relerenc e was f und i nt e cnemic al literac~re to 

tne p r c:para tion or roperties of diisobutylet11ylc arbinol , 

n - butyldiisob tyl c arbinol , diisobutyl-n - propylcarbinol , 

diisobutylisopropylcaroin0l . ( Tri i sob~tylcaroinol was 

found to Qecorapose durine: istilla-cion under n i gh vacuw11 ) ? 
1rhe best and most recent data o t .ae physical properties 

of dii ob~tylcarbinol and diisobutyl ket~ne we re reporte 



by Stross anu cowo_ Kars 8 • r_rney I ound 1 or diisot)U tyl ketone , 

d
2 w , 20 

• uOoOO , nD 

d2 0 . 8 969 , n2 0 

1 . 4122~ , and for di isobutylcarbinol , 

1. 4-2314 • T:i:1e o ilin ~ po i nt 01. these 

d t d 1 '72-4° conpoun s we e repor e as iisobutylcarbinol) , 

and 164-- 6° iisobutyl ket 1ie ) • Che cks on this data i n 

tn is laborator were made ith ~ e f ollo~inc re ults , 

1or tne uiisobutyl k il , J / o 
~01 e , n 1 . 4 122, bp .

7 
.:;l - o • mm 
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i cu in 

I nt e first attempt~d con en· tion of et ylrnag.oesi 

br mide with dii but 1 etone the yiel f addition pr -

d u.c t was z er , or n e a 1 .,. so • ·rh is re s 1 t appeared in 

s arp contrast to t.ne yield o 77 % reported by , nitm re9 

f r diisoprop lethylcarbi· ol from the condei sadcm of 

et_1ylm1:::.gnesium bronli e v itn diisopr nyl k t ne • ince , 

in the ... .'ormer case no adct i tion pro duet was isolate , w.ha t 

t_ an , was tne na t re of t:1.e r,ecovere ma cerial ? how Much 

e .1cti n of th ketone c cured? nm 111 en enolization . 

In oraer t a swer tnese uestions an intens·ve ·nvest-

-· -· at i on of t e c nd__,nsation o et y l magnesium broriiide wit 

iisob J tyl ketone under various reaction conditions was 

ndertaken . 

Tne t ree reactions that are o1' interest in t ,:1. · s w0rk 

t _1. en are r__, u lC tion o f t n e ketone , e11 1 i z a tion of t n e ketone 

an the c0ndensation or addi tion reaction . Tn e latter 

would , of course , ield tne n i t ,1erto unreported diisobu -

yl tnylcarbinol ~acn of tn se eaction s Tuay be represJnt -

od as follo s : 

1 _1:;1::1_ liza tion 

.L3-cH- CH2 -c'=:c T- C3- C ... 3 ,1 .·Br 
f I 

C 1
3
g -2 ,IgBr ~ C T 

3 3 
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( 2) eduction 

( 3) ,. d it· on ;. Br 

H3 - C -c 2-C-CH2 - H- H3 -,.. c 3C 2rvgBr --:, c 3-C T-c 2 - C-CI -CH- CH3 
, ff r , , , 

CIIJ i3 C IJ -r~2 

C . -C 
3 I 

+ H2 

H 3 

.gBr 

2-Cl - CH3 
t 

H2 CH 
t 3 

H3 

.1g 4 Br • 

In tle case o reactions (1 

H 

H3 - CH- CH2-C-CH -C -CH3 
' ' 2 f 

C,. j CH2 H3 

' 
CJ. 3 

nd 2) t e amo nt of ethane and 

ethene evolved d ring t e ketone addition to the Gri ~nard 

rea6 ent wul be a 11 easure of tn.e total co111:;rib 1.J.tio f 1) 

an J (2) • nalysis of the liquid Jroduct vuuld , if suffic 

lently good, present a means or' determininr; t1-.J c ntr"bu.t ion 

of each to tne overall pic-c ~1.re • he iso a-cio of tne carb nol 

would determine tne extent uf reaction 3) . 

~nolization represv:r.i.ts tne extent o the ac i - base reacti · 
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betveen the labile hydrog en of the ketone and the basic 

0ri ~nar d reag e n t . Th xt nt of tnis reaction would epend 

upon the base strenc tn of tne Grignard rea2:ent and upon the 

aciuity of the ketone . 

Ti.e mechanistic vie of tne re uction of the ketone b 

the Gri6nard rea _ent as p ic tured i n equation 2, is supported 

by experimen-cal evidence9 . Thus, th ·s reacti n will cc r 

prior t ny rolysis • The amount of g as evolve , in this 

cas thene , less tnat amou.nt of gas evolved from the 

enol i zation reaction, snould oe in a greement, i th t~e runount 

of the secondary carbinol found in the liq id produ ct . 

In the o i c inal c ondensation reaction as carried out 

in tnis lab racory tne xt nt of s i de reactions was not 

stu ied quantit tively . r o g as was coll cteu a.1ring -cne 

a.di t ion of -c;_ e k etone to tne Gr i gnard reag ent or d uring 

~ ydrolysis • Apparentl t D.ere was no ad i tion prod.wt i arm-

e • fqu~1 ola 1 quan tities 01 iisobutyl ketone a1 I'resnly 

prepared ethylrnagnesium bromide were use in t h e labora t ry 

a diti n with tne ·ri6 na reagent ais olved in etn r . 

fter hydrolysis of tne mix-cure tne et~er la-er was separated 

.i..rom the aque us p ase . 1rhe et:ier was removed b a.ist ill 

ation and t ere i ual liquid was ried over anhy rous 

Na2s 4 . 'rhe dried produc t was aistille under 65 mm . 

pressure with tne great r part of tne distillate 
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coming over betwe 91° and 94° . Tnis temperature , un er 

tne pressure stat i s in GOOd agreemert witn tne lite ature 

value or t~1e bo iling po i nt 01 i isobut 1 k e t n e 3 • muc 1 

smalle_ port ion 10 g . distilled , under tne s ame pre ssure 

at 100° to 115° . The p e yl1ydrazone oft e pro uc t w s not 

successrully pr pared . t may b e possiole tnat u der 

tnes c und.i iu any diisobut letn lcarb · nol fo r m d dur i 1g 

the react·on ma ~ave enydr ate d bef r the fina p ru u cts 

were lated • t o tal of . 1 moles of et y l magne sium bro-

mi de were react d wi t h 1. 1 mol s of iiso utyl ket • ne 

( 157 g . ) • lhe 124 g . of ro uct isolat d re resets a weight 

r c ov ry of 79 % . 
In the next un tne nain objects were (1) to stud 

the e f f ect fusing a n i gh- boiling s olvent s~ch as banzene 

in place of th ether in olvating the Grienaru r eagent and 

( 2 ) to note tne effect o using an excess of Gr ignard rea 

C nt t the ket~ne . In t h is c ase 1 . 1 moles u Grignard 

reaGent were re c ted with . 50 ole of di i s obutyl ket ne • 

The etn er olve t us6d in tne a ition f the ethyl oromide 

tot e magnesium was replaceu sumultaneousl O"' benz ne 

v · th constant refluxing befor the ad ition of the ketone t o 

tne Gr i gna d rea ·ent . The first nota le r es~lt o th is 

change of c ondi tions was the fact that t1e boiling range of 

the pro duet was mucn great r e,nan · n the orip: i nal wurk , 
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0 
viz . , 42° to 54 under a pre s ,.)._re of 7 mm . • Separation f 

tne possible p roducts of enolization, red Action or even 

dehyd atio w ulc oe extremely dif icult ince tne oiling 

point s of diisobut-1 ket n , iisobutylcarbinol and 2 , 6 -

diillet~yl - 4 - et yl-3- epte e are ver near to one a ther . 

Tnus it wuuld be safe to asswne tnat che dist·11ate coul 

contain some qua:r1ti ty oi ui · sobutyl keto e , dii obutyl 

carbi ol , 2 , 6 - imetn 1 - 4 - etnyl - J - .tiepbene ad a very mall 

amount oi' tne additi n pr duct , diisobutyletJ. ylcarbinol , 

( ac ounting for tne uppvr rar e o · t ~ e istillation ) • 

Returnin~ the normal procedure insofar as solv nt was 

concerned , th next run of the thesis work was conducted 

usine an excess f 0riF~ard reagent as before withe~ er as 

the solvent t~roughout the reaction . In this run an ef ort 

was made to fracti nate tne pr ~uct of the Grignar r action 

in or er to determine the xtent of side reactions as vell 

a s tc e xtent oft e addit "on reaction . Cut were taken at 

t~e follo~ing temperat~res : 54- 60° 6 . o . ) , 60 - 70° 

9 • o • ) , 7 o -8 o O 
( 5. o g . ) , 8 o-8 3 ° 13 • o 6 • • 'rhe 

r a te of change of temperature t n rou __ o t tl e is tilla tion 

-was fairly c stat with the exception of tn~ last cut , 

( 80 - 83° • Tnis could ea s i y be ue to tne fac t mentioned 

prev · ously tnat tne boiling p ints of t , e prodv1cts of side 

reactio1s ana denydration ar very similar . Bvidence points 
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to the p esenc of a fair am J.nt f the addit ion product in 

the 80 - 83° cut erractive i n ices 

50 - 60°cut 60- 70° cut 
0 70- 80 C t 80 - 83 cut 

n~4 l . L/278 ~4 1. 4278 n24 1 . 308 n~4 1.4342 

By conparing -c e lii:;era ure va u.'-3s 1·or r f r active indices 

oft e pos sibl product of re ucti n a unreacted ketone , 

diisobutylcarb·nol n 20 1 . 42314 , d iisobutyl kt ne 

8 
' wi. t t he refractiv indices of the variou 

cllts taken the following assumption can be made fa irly 

safely , (1) t e 5 - 60° ard 60 - 70° cuts are mainly diiso 

· utyl ket ne with a small runount of th product of de y 

dration , 2 , 6 - dim thyl - 4 -etnyl - 3 - heptene , 2) the 70 - 80° 

cut is a mixture of diisobutyl ketone and diis b tylcarb

inol ,( note the close proximi ty of the boil i ng points of 

~ese two liquids) , an ( 3) the 80 - 83 ° cut i s mainly tne 

a dition pro uct , iis bu-c let yl carbinol . Tne ph nylur -

tha1s of any alcon0ls present in the distillate c ould 1ot 

be prepar beca 1se of tne ease of dehydra i on of tertiary 

alcohols . I n each case the reaction , 

H3 -CH- C 2-C .-c 2 - C -c 3 
I ' I 

CI 3 C 
2 CH3 

r 

C 
3 

C.3 - CH-CH=C- CI2 - CH- CH3 
I t 

• 

C I3 CH2 CH3 

CHJ 
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predominated and symmetrical diphenyl urea was formed, 

( mp . 2380) • In this run , for the first time during t n e 

thesis work , the gas evolved aurin · prepar•tion o the 

Grignard rea:~ent and d 11rins the hydrolysis was collected • 

::Juring t .t1e addition of t h e ethyl bromide to the magnes 

ium turnings at t a l of 2 . 8 liters ( STP) or . 12 moles 

of gas were coll cted , indicating tnat enolization and 

reducti0n we~e takin6 place tote extent of about 20 % . 
During hydroly is a total of 12 . J liters ST ) or 

.55 moles or gas were evolvea, an runount readily accounted 

for by the excess of U-ri narc.1 reagent used in tne run . 

The peneral purpose of the next run u the thesis 

w rk , along with a 0 ain using an excess of rignar reage1 t 

was to improv upon the poor weight recoveries ma e in the 

previous runs • Tnis run was made u ing larf~er amounts of 

all reaf3nts but the ratio of Gri naru rea6ent to ketone 

was maintained at 2 : 1 . . Again the gas evolved wa collected 

durin~~ t e preparation of the Grignarct reagent an during 

hydrolysis . god weign~ recovery was obtainea 

n improvement in tne fractionati n was effected b- using 

a VL··reaux column und r red· ce pressure , see Fig • I ) . 

Cuts were taken t vent mperatures and c nstant pressure 

a.L1d t~1e vulumes taken from eacn c t noted , ( see Fig , , 

T:lrorn tne volume-;'b - temperature urve it mav be seen tnat 

the lar6 e fraction boiling between 87 .5 an 92° is comp sed 
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mainly of a sin.,le liquid , tentativ 1 iaen,:;ifi d as 

diisobutylethylcarbinol • The olefin susp cted of bing 

presen,:; in tne lov ,;temperature cuts of the previous runs 

was found i nc t 1 of tnis run , i. e . , t11e cut boilinc 

fro. 61 to 67° under l b mm . pressure • Upon treatment f 

t:is cut with 2 , 4 - dini,:;ropienylnydraz i ne three pha s were 

foun , tue 2, 4- ,.in · trophenyln---arazune of t:1.e unr acted dii -

sobut 1 ket ne mp 92° ~ a liquid phase compose of the , 

etnanol us d as the solvent i n t ... e ~ reparation or' the er-

ivitive , an a econd liquid la er insolubl in the eth" 1 

alc ohol solvent . From ·ooilin po int data ttie rnain cons tit -

uent s f the va ious cuts canoe "dentifi d with a reason-

a 1 degr e of accuracy~ cut 61-67° ) d "iso nutyl ket ne 

1 us a small amount Oj.' the de ydra ti pro uct 2 , 6- dimet~ 1-

4 - ethyl - 3 -n ptene , cut 2 and 3 ( 69 -87 . 5°) di "sobut 1 ketone 

plus diisobutylcarb i nol , cuts 4 to 7 

ethylc _b i nol . 

· · sobu tyJ: -

In an e rfort to "denti1y the n i gh bo il" n~ fraction a 

small amount of cut 6 was distilled at atmosph ric pressure 

ana was found to de" dra te ve 7 readil:r • '.£1!1.e boiling po inc 

o~ the dehydrated product was found to agree ver· wel l wi t h 

,:;nat pred "cted '"'rom tie literature r olefins of this 

5 seneral struct~r • 

pp l yin~ gas collect · n ata a b fore , it ras found 
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that approximately the same percentaf;e of ori1__:, inal :,{e tone was 

found to un erg o enolization and re uction, 5 . 2 liters STP 

or . 23 moles of ~as were evolved during tne prepar~tion of 

the Gri,:;nard rea?e t . Durine nydrolrsis a total of 33 . 5 

liters ( TP) or 1 . 5 moles of f aS were evolved . The un

reacte r ketone inc t 1 ~as identified as the 2 , 4 -dinitro-

o -'- hen~rlnyu a zone :r.ip • 92 ( agrees exactly with the 1 i te ,,a ture) • 

In view of t ne evidence ound in the analrsis of the 

reaction products , e . g . denydration by neat in tne presence 

of phenyisocyanate tne nij boiling fractiJn is te tatively 

identified as the new alcohol , di"sobutyletnylcarbinol • 

The pnysical cons tan ts of tne new al col 1 may be sm;1;.1ar·· zed 

as follows : bp16 88-92° 25 . 8252 4 . , 

-~ or ...iiisobutyl tnylcaroinol 54 . 52 , f~ found ·n thesis 

work using n2 formula 54 . 48 . 

s an indication of the extent of~ e adaition reaction 

and of the side reactions it may be seen from table II 

that an excess of Grignard reaction 1s necessary in order 

for t~e reaction to 6 0 to any appreciable extent . 

Products moles ) 
·-~ 

un ,:;-i tLg_ r .Jiisobutyl ketone solvent red add t11 . unreacted 

1 1.1 1.1 ether 0 . 1 0 0 . 9 

2 1 •. 1 0 . 5 benz ane 0 . 1 trace 0 . 4 

3 1 . 1 0 . 5 ether . 1 0 . 2 0 . 2 

4 2 . 0 1 0 etner 0 . 2 o. L~ o.h 
I 

Table II 
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By comparing the results obtained in this work with 

those obtained by C nant and Blatt and ~1nitmore and Georg e 

fo r other ketones it can be seen that t e · ntroduction of 

isobutyl e;r oup s onto ch e ke"tone in the Gri &.:,nard reag ent -

k tone preparation of tertiary al coh ols deer ases the 

extent to wnich the addition reaction takes place , ( see 

table III ) • 

Grignard reagent Ketone enolization ~ re duction addtn . total 

~tM0 Br die thyl ketone 0 82 - 8 ,t 100 

~tr✓1gBr diisopropyl ketone 23 ;o 77 10 100 

E "t gBr diisobutyl ketone 20 % 40 % I~ , 

T ble III . 

* }_ prox im ' t ely 40 percent of he iisobutyl ~etone remained unreacted . 

,-! 
iO 

o1 
70 

o1 
/0 
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xperimen tal :Ja ta 

un # 1 

~ thrlmagnesium bromide was prepared by aadinu 1 . 1 moles 

of ~tnyl bromide ( 120 g . ) to 1 . 1 moles 

ma._..) r esium turnins s in eth~yl ether • 

The 3-ri[:.nard reac ent was reacted i tn 1 . 1 11 oles ( l.'.) l g . 

of diisobutyl Ketone vi h co11sta11t rer'luxing anu stirrinc , 

time of adaition 2 1ours 

~he reaction mixture wash drolized usin0 1 : 1 hCl at ci1e 

start of b.ydrolysis an co11c ntrateo acid as tne reac cion 

be e ne less vi~orous . 1ne prod 1ct was separa~ed , extracted 

once wi tn et.ner and dried over anr:ydruu.s odium carboi ate • 

he dired product was distilled under 65 mm . _pressure 

wit the maln istillate com~n[ over at Jl - 94 

rnalle portion ( 10 £ . ) distilled at 100- 115° under 65 

~~ . pressure . The 2 , 4 - dinitro henylnydrazone of tne main 

distillate was prepared • 

. un fl 2 

_7th:rlmagnesiurn bror.nde was preparted ( 1. 1 mol~s ) by 

the addition of 1.1 r,.Loles or et.1yl bromJ..de 120 r · ) 
t.., . in 

200 cc . of et.i:1er to 1 . 1.:., moles of m '- nesium 28 g . i 5 

cc . of et~er . he reaction was initiat ab see inb ·ith 

5 cc . of active Gricnard rea~ent usinb a crrstal of iodine 

as a ca c,al st • 1rime of addi tiou of e t;nyl bromide was 3 

nours . 
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o t e qricnard reigent was aJ'e d~ring 3 hours . 50 

mules 1 . 1 g . ) of diisobutyl ketone vi th consta11G refluxing , 

2 . 7 liters (SP) of gas Nere ev lved • 12 moles) uring 

t e ad ition of tne ketone . T~e et~er solvent was distilled 

off and eplaced s 11nul tane ousl b b__,nzene in equal amou11ts 

d ring 3 _10urs • The reaction mi.xture was re:.'luxed at this 

point for 45 m·nutes at 75- 80° 

Hydrolysis was carried out durin 3 nuurs u.sinb 3Ju cc . 

.nyuruly .LS , 

, lj liters 

. 58 rn les 

of as were evulved during 

• 
1.rne product was separated , 

was ... ed one wi tn dilute sodi um car ona-c;e , ooce with wa-c;__,r , 

and dried over anhydruus so ium sulfa-c;e . The bezene so vent 

plus tlle rema ·n· 

and 82° ( benze1e 

ether were dist lled off a-c; JS -55° ether) 

The product was dried over 12 g . of anhydrous potassium 

5 'l O • carbona~e and distille at 2 I n. pressure , 4--72 leaving 

a lack , tarry residue of 2 . 0 6 • 

Tne following qual l t a tiv data we~e ob-c;ained , (1) tne 

product \d-c;h acetyl c ~ ... lor e avolved ~C l gas ( turned blue 

litmus red ) , 2 ) treatment of tne p od ,1c t r.,ri t.n. I a metal 

p roduced a as , ( 3) the pnen:y 1ydraz1..nie co 1 not 

be made ( 4) tne semicarbazo11e also c ould n t be made • 

he produc t was tnen reliistilled J.nder 7 u1u1 . press..1re 

and 42-54° . The ori - inal commercia diisobutyl ketone was 
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also distilled under 7 mm . pressure at 51-56° . The folloving 

21 
'data were obtained : product n D 1. 4260 , residue ram t ... 1e 

21 
distillation of the reac tio11 prod11c t n D 1 . 4283 , -c_1e 

commercial diisobutyl ketone n2n1 1.4 22 , re idue r'rom the 

cornriercial ket ne istillation n~ 1. 4283 . From 71 .. 1 g . 

of diisobutyl ketone at the start of the reaction 46 . 5 g .. of 

product were isolated, a weight recovery of 65 % . 

RUl # 3 

~thylmagnesium oromide was prepare exa~tly as in run# 

2 , 1. 1 moles of etnyl bromide were added to 1. 1 moles of 

magnesium in ether solvent . 

One hal mole of diisobutyl k etone were added d~ring 

3 hours to tne Grio·nard reagent using ether as the solveat • 

A total of 2. 8 liters of gas s•rp ) were evolved d1ring tne 

addition of the ketone , ( . 12 moles ) .. 

Hydrolysis was car ied out during 3 nours , 12 . 3 liters 

of gas STP ) were collected . 55 moles) • Te proa.uct was 

separa-ced , washed once with dilute sodium carbonate, once 

with water and the ether solvent removed b distillation . 

The product was dried onc e overy annydrous sodium sulfate 

and twice over annydrous potass i um carbonate . 

The product was distilled under 26 nnn . pressure at 

72-95° total of 41 . 0 g . of distillate were obtained 

leaving a tarry residue of 2 . 0 g . The dist illa-ce was t~1en 

redistilled under 14 mm . pressure a 55-85° . This distillate 
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was re dis cilled t tne same temperature and under the sa.Jne 

pressure anu cuts ~ere taken at 00° 0 , 70 , 0 8 0 0 and 3 • 
0 21~ 

11e.Lractiv inc.ices : 50-60 cut nn 

, 70-80° cut n24 1 . 43J' 80 - 8 0 cut n 2!~ 1 . 4278 

n24 1. 4342 71. , . of di"s butyl ket ne ac t1 e start 

f ~ preparatio 41 . g . o product 1ere obtained, a. weignt 

recovery of 58 % . 

.. un # 4 

thylmagnesiurn brumid.e was prepared , 2 mol s of ethy 

bromide 21d g . ) i 400 cc . of ether was ad ed to 2 moles 

( 48 . 6 g . ) of magnesium in 1 0 cc . f etne 

1fter 30 minutes 1 mole o diisobutyl ket ne ( 142 g.) , 

~astma.n yello lab l P 430b was adct d to "tnt:3 Jriguard reaL·ent 

vi th stirring over 1. 5 nours • T e 1ni ture as rer'l .xed 

car tinously • cotal of 5. liters of gas ( TP) were 

evolved during tea itio1 , ( . 23 moles 

rrhe ')e ac ti n m · xture Nas ... 1y rolized wi t.1. oOO cc . of 

4. N. Eel d~ring J.5 ours , 37 . 22 liters of as were 

evo ved uring rolysis ( 33 . ~ fP r 1 . 5 n le s of ga 

Te etner an · ater la ers ere eparated 50 c . of 

cone. Cl were ad.dad to tne a er layer . Tne watef laye 

was excracted times with 150 cc . p rtions of etner and t.ne 

extracts a aed to the origina et er 1 yor . r.ne etn r solvent 
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was distilled uff uvvr a wacer a1..,n leaving l.'.)8 g . of fli&-1.er 

boiling li uid . 

11.e p ro u.c c was distilled av lb 11 1 pr s sure . Tne 

f llo •ving cuts werd caKen at tne tempera tu.res indicateu 

temp . 0 c vo1 wne CC • ) wt . 

1 rerur 57-ol 3.0 2.4 
cu 61 -67 46 . 36 . 5 

cut 2 69 - 78 26 . 0 a1. 5 

u b 3 7.5 3. 11 . 0 

cut 4 87 .5 cO . O 17 . 5 

cut 5 Bt3-';}l 28 0 2c . 3 

cut 6 91 - -)3 26 . 0 21 . 1 

cut 7 )3 - 93 5 . 0 4 1 

rrable IV 

,illb • ) 

carry re iu.ue ,veiguing J . O 6 • re111~i1 ed after distillaLiou . 

aLa 011 th reJ.racti e inaices of' c;nese cu.ts is 1'0un in 

25 table V • ( n ) • 
D 

ct 1 cut 2 cut 3 cut 4 cut 5 ct 6 cuG 7 

Densit"cis of several c~ts 
0 

ere taKen at 25 usin a 

constant temperat.,ure ath ctn.ct picnometer ( ee table VI ) • 
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cu 1 cut 2 cut 6 

t: . 75 2j . d189 
2,..., 

252-b I Q :) . 
4- 4-

Table V 

C t # 6 was uistilled a--c 16~_-7° ur der dtrnuspne ic 

pressure 74 •4- mm . , correc--cad 737 . 3 mm . ) Tne isti.Llate 

wc:1.s dried uver a 1y uu. so ium su.l c:1.--ce a11d tie de1.1sity 11 

refractive i11dex redet,erm ne 

df . 7562 , 

urine the d "sti l~tion dehyd at on too plac 
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ummary 

. study of the extent of additiou a11 ide reac "tions 

was ma<.ie of the reaction betwee1 diisobntyl ketur1e a.td 

e v1ylma ..,n i um bromide 

2 ) It was found t.ba c; an ex ess of Crirma d r acent is 
app r-e e i" 6/-e 

necessar:- for t.:1e reactio 1 to proc et:ld to a11y
1

, e.x.c...,.nt • 

( 3) m·"le 1.1se of 0enze.ne in p ace uf the e vner sol veil t in t11e 

reaction aoes not b1pPove tne ield of a di tion prod ct 

4) The proper "'ies of a Le alconol , a. isolJut-:, let~yl aJ.~b · nol , 

ha ee1 s . ar i zed , 
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