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I RGDVCTI 

t e aynthet1c reagent• ot organ1o o 

ease •1th which they enter lnto omat 

many other aubatancea. 'l'bl oblldoal PN.-nl•• ot th1• 

gr oup of compound• haYe thlNtoN extenatwely 

studied. ,.ost ot th1a wol"ll bu NeD qualitative in nat­

ure, though in recent yean ul4erable attention ha• 

been given to quantltatln -vwnta ot their re-
l 

activity. Conant, Kll"Dff, alll Buaey studied a variety 

of halogen compound•• uwtna the :ratea ot replacement 

of certain halogen• by 1o4lne, ulna potassium iodide or 

so i~m iodide 1n acetone aolutlon. Toward th1a reagent, 

t e primary halide proved to be the moat reactive, and 

t he tertiary the leaat reactiwe. Thia particular re­

action was selected becauae it gave the aaae type ot 

prod ct w1th a large variety or halogen co• pounda and wu 

relatively free from aide reactions. 2 Slator measured 

t he rate ot reaction between organic halide• and aod1ua 

t r i os l phate in water and in mixture• ot alcohOl an4 

• • Amer. Chem. Soc., !1, P• 488 (192&) • 

2 . J. Chem . Soc., ~. p. 16 9 (1913). 



I 

wat r, an4 obtained Na ta 

ho•• ot Conant. Nleolet ana 
hydroly• 1a or Yarlou alkJl ball4•• l 

solution and toad tbat aNODdaPJ ball 

rapid reaction than the ooPNapon4t 

" Noller and Dinsa>re atudled tbl 

midea with pyridine and Npofted 

1 ... 
f alllJ1 bJ'IO• 

hydrogen bromide an4 quat....., eall to ... tlon "" two 

simultaneous independent 

Thia study la pan of a eoaprehena1•• inveatiBa­

ti on of the hydrolyala of ..So• types ot alkyl halogen 

compounds. The action of U. ll;r4J110l7tlc agents on alkyl 

alides generally reaulta lD lbe alaultaneoua formation 

of two different types of pro4uota, alcobola and olet1ne 

hydrocarbons. The alcohol• are tol'll9d by ~drolya11 and 

are aually the chief pJ'IOduota, while the oletlne• are 

obtained through the elimination ot halogen acid and 

generally represent aide reactlone. The equations rer>­

reaenting these reactions are u tollowe: 

( 1} C H 
1
x • 

n 2n• 

(2) H X • 
n 2n • l 

aOH _.,. CnH2n•lOH • NaOH 

aOH __. en 2n • aUH • H20 

3. J. A~er. hem. Soc., 50, P• 135 (1928). 

4. Ibid.,~. P• 1025 (1LJ2 }. 



relat1•• ..,unta ot aloobDl ole 

duced on the b7dJ'c,1Ja1a ot anODI.., NW& 

d1rterent bydrol,tlo agenta UDCI• •-,las 

temperatUN an4 ot oonoentN,loa ot U. 

agenta. 



....... _... 
Ulll~dd199e 

... Nl'l•• ...... 

reaotlou IOO •• et 
ued wltb .-O• 11 

Wltb •· ,o,ud 

tlon .... •ed• la 

lo exo•••• 

...... 
•••1 •• Ja _, of UIII 

..a1llta•••-,-1- .... 
........ ., "'71 bl'Old4e. 

-17 IOO ••• ot tm aol,.. 

NlltloM U.. bprox14e wu u.t 

Tbe .... .s_ - ....S.e4 08' ln a liter PJNZ 

rouncl bottoa n~ ........ ldUa a tlgbt Nbbep atopper 

titted wltb a ren• ,, ....... ,a .... _, aeal a,top 

attn-er, and• abort pl•• ot clu• hblng eloaed at tm 

oater n4 bJ ••• of • abon nbbe• tllbe 1114 • ..... 

ol-p. Tbe lnlt7l bl'Old.4• wu lnvocl•ed ln'° ta. N­

aotlon tluk tbrcnagb t;b!a tabe. Tbe eondw•• ••ne4 to 

oond-• e u. aeeoD4u7 1nat71 baioldcle llbla 11Q ..._ wi.­

tlllaed 411Plna tbe reaotlon, aa4 N\111'11 II to 111111 ... 

aotlon tluk. Tbe n4 ot tbe oont••• - PN•u.d Id 

a tNp, and a 4e11Y•PJ' tube wblob led'° a 'bl'•• lller 

tluk wbere tbe gueo• olet'lM bfdro•......_ .... 



___ , .......... .. .. -
-----­•••• , ... 1,J till• 

ot u. NMtlon ... ••tl-ted 

b7 tba period -.. at eta tbl oletlne bfdrooulMna -

produoe4. !bla Ila .._ •' ••• •7 IN•t •lpltteanoe 

beoaue tbl to ... ot aallatl•, llbloll oou14 neltber be 

.. uured nor apt ooutant, - one ot tbe taotoN llbleb 

atteote4 tbe •peed ot tba NMtlon, u wll u 414 tbe 

reagent and tbe teaperatUN. In all cu•• tba beatlq 

and atlrrlng WN oontln-4 tor• bour or •re &tie• 11111 

to...-tlon ot tbe oleftne bJdllooultoa Md eeu.i. Coalla­

u1ng tbe ~17•1• tor• period of lea to tSftNa II•• 

that of tbe period of oletln• ro ... tl• •• not bl'lq 

the reaotlon to ooapletlon. 



wlzl•• ., ............ ------
allftlt ~ al fllll' U. 

NOtlJ lato UIII nu. • M .. 

llbiob l t bll4 J1Ndo-- -­

lllzhN. About n-, •-•~ 
aotlon, 10-11 oe. ot 

aotlon lllztm-e. lflda 

wbloh _, bave oon4_ .. 

aotlon aiztui.. At U. _.._., '9u ••• IIDue tbe N­

actlon tluk - hl.1• N I ta.N - ao nN4 ot add-

lng an7 more ate• UINUlll 111119 ,.,_ ... la o..S.r to 

toro• out tba r1 •!inlq oldlae. Iba •UN ooat•t• ot 

tlw tluk tbaD had been la-'-' dUl U. all••• llfdNx 

lde and tbaN WU DO 1fq h• ~ of tM '""71 UOld.4e to 

be preaent uoep\ ln ooataot wlUl tba all•• IQdNzlde 

•olutloa. TM reaotloa wu l'UD tu a total ot nn.ea 
boue, •bll• tba tlM ot oletln• ro ... tloa - •11' UII ..... 

tovtha bour•• 

Tba Naotlon ,_.,. ... ,,.... .s,b allw• ........ .. 

wre ao0
, 6d', ... ad'. n.. ,..,.. .. , ........ .sua 



At aD7 low• l1.1N1•• 

aotecl ao alowJ.r • '° N 

tbl reaotlon ~ aPta... 

pblnolphtbaleln •tac -.1-- •-1e 
PNY1oulJ ln wbleb 

• ... 
ot 

.... antNllo ... --- .... 
9' .... .,.. •qlnlou 

ot • econclU'J' blaQl 

butyl alcohol ... 

plnte4 ep1ut Nf'NO• 

l•lou ot U. •eoonda17 

- wlplDa alcohol and than 

water into a tu.e ._ Nhaotl•• lnclex - de-

tendned br FIRS ..,... ..... tlat Nad ao-

curat•lJ to tbl to111'11a ~lllal place. The re• ult• are 

given 1n Table I. !bla papb - to be u•ed 1n deter­

mining th• wlgbta ot U. NOOT....S aloobol troa tbl 

•arlou• reaotlona. In no oaa•• boWYer. 414 ooaplete re­

action ooour, •o that tbl aloohol - al•J• oontudnated 

with •-11 aac>unt• ot the • eoondu-J butyl bl"Olllcle •blob 

•4• lt 1• po•• lble to u• e tb1a Mtbod ot analpla. !lie 

general plan followed n • to detendn• tbl ..,., ot 

oletlne and the total Nlgbt ot Mtal -.o.l4e. TM -­

tall1o brollld• equlYalent to tbl oletlu .... allbt ... ._. 

tro• tm total aac>unt ot broldcle toftled. sa•• tbe •lalll 



., 
Mnd .... eldlllll 

NPl'N•llllalllewlF 

uONata•...i,.&a 

rled out bJ 411..,. 
Yolae and tSwa 

••r nltrat• aol 

bJ dlaaol•lq Illa 

1nnts••• 

....... ,_ • .,.la 
-•e4) NN 0 ... 

••au• 11111n.... to a 1mo1m 

,.nsou nth atanclaJl4 all• 

allwer brold4• wu 4etel'll1necl 

ellnr oaS4e in boiling nltrlo 

aoid and weJgbSq 11111 ••st allnr brollld• in a Ooooh 

crucible. 

The tble or u. .... ,sou ftllled hoa thN•­

tourtba boun with allwer bJdrodde at 60° to tltteen 
0 

boUN w1 th ao4lua and potualua bJdl'oxlde at 60 • In 

all reaotlona a •uu.rable aac,1111t ot oletln• na tol'lllld 

and 1n no ca•• 414 tbe reaotlon go to ooapletlon. Ia• 

1n•••t1gat1on ot the bydrol7ala ot tertla17 lnatJl bl'O-
& 

lllde, lloShan report• that tertl&17 INtJl UOlllde -

bydrol1aed ooapl•t•lJ bJ allYer bJdrod4• at 60° ln OM 

6. UcShan, Tbaala, Un1Yera1tJ or 111aaovt, ltaa. 



....... - ,. ... 1. 

S. Npon.4 Ulal 8llftlt 

bJd.rol~lo ..-, •tu a. 

•1• going to appu•I 

1n tbPee-tom-tu IID'•• 
r,o0

, and •u bo111'8 at 

the reaot1on wnt to 

one-halt boura at ao0 

or reaot1on tollowa U. 

approxlmatel7 double• Ill 

ot 10°. 

---·---~ la ...... 

--· ., &0° • tt. tlae 

* a,-.cl ot Naot1oa 



"""'''°' It - ••• ----• 
ao,1one - aJDUIN!Nt 11r .._ M 

gen brold.cla OD •••••IT 
ti. beat SN4e o»etaaNe 

ancl wu NCU.a,111.i ---• 
It bolled at ee.1° • ._ 

alatecl ot a l&O ••• ....... r­

••al aotor atlPl'er 911A • 

-.. ,.11 01Ej4Jl7 

,._u-,1-. 001 ... 

'91d.le ..... '°• oon­

ftllet wlUl a •N-, 
fwmel. Don nat1 

•-• la ti. tluk an4 

covered wtth ao ••• ot at•" lrtalae wu added at tbe 

rate ot about twntJ .._,. ... ldallte t!lrollgb ti. ••P­
aratory tunnel. The bf'dNpa bNld4e gu genentecl -

paaaed through the al4e ara ot tbl tlaak Ullll thro-sh u 

lncllned oon4enaer 11blcb ••necl to oond--• UIJ ., .. 

Yapor. Pl'OII tbe ooDdeuer tbl gu wu purltlecl bJ a 

traln ot tubea. Tu ttrat ot tba•• tubea oontalnecl •l•' 
red phoapboru Ul4 tln• ubeatoa •hlcb naoted wlth ua.J 

broalne •h1oh •- troa tbe genentor. '!'be •NOIMI ,.._ 

oontalned anthrao•n• and aabe• toaa tbla a1ao eened lo 

l"ftlOYe any tree bl"Omlne. Th• third tube oontalnecl ~­

droua • odl a aulpbate •blob ••"•d to tPN tbe ~•• 



..... O,apt.a, ......... _ 

'"•• ldd.u ... ~ 1a - · 11111 
buk• u4 Ulm lblto1p a ..u,_, 
hlnl.. IOO ••• ot 1M ••••••l'f lllllllld 

oobol wu ooo1e4 wt.Ill a NII-IN Illa ... .._ . 
tlon of tbe nu,toa U. 

aqueoua bJdropn bl'Cllld. .. 

required t .. nt7-tw ••• 

la7er ••• th8n ••puiaW 
gen bromide. 'l'be a 

water, dilute ao41• 

N._.Mdwlthbfdro­

lll'Dtd ..... wuw "1th 

11111011. and then w!th 

a Pfttnl tNt "1th 11tllua. 

It n• tlwn clrlecl twalJ-,._. --• n•• oalo1• oblo-

rlde. Aft•• deoantlng fNIII U. ealol• obloPlde, the 

brolll1de n • tractlonal.17 4lat111e4 u4 tbe t'Paotlon boll• 
0 

lng at 90.&A.a at '7-60 -• ... oolleoted top•• 111 tbe 

reactlona. 'l'be NfNotl•• lnuz ot tbe purltled bl'Oldde 
0 

n • l.4N3 at 10, OCJllpaNd to 1.~ sl•• ln tbe Ut-
a 

eNt\lN top aeoondarJ but7l bNldde. 

The all••· bJ'drozld• uaecl ln tm Naotloaa -

prepaNcl bJ tbe aotlon ot all••• nltNte u4 potuat• 

bJdJ-oxlde. A alight exo••• ot •11••• n1tN,e - __. 

6. Int. Crlt. Tab.• I• P• rr,. -



•l1Ye• Dlbate. lllftll ~tdlt le 

ble la •tu aal ulala Ill ... 

AiaO (aoll4) !19 • A1G11 (Nl,1&1111•t• 

Hzdrol7ala !llll 111!R 

at tnperatUN• of ,o0
, 

tl•• ot the oletlae to 

at eo0
, one and one-balr 

.... Ml'JPle4 oa 
• Ille aPJNzlaate 

tlll"e .. follftbl boUN 

M ao0
, and alz boUN at 

30°. The alcohol - Del ... ,.._. 

Tha reaulta r .. •• W.• ... glYn ln Table 
II. 

HYdrol7•1• ~ Potml9 ......, •&ti 
Reaotlona with potual1a ~a14e .. re oarrle4 

out at te• pentUNa ot 60° aDCI eo0
• nae ooneeatNtloae 

ot potualu• ~a14e ..... d, &.d (l.019 I.), aa4 

25%. The appl"Ozi-te ti.. of oletlne to ... tloa tor 11111 

d and the 6.6~ n • ••Yn and one-balt bo11P• at eo0 ... 

tltteen hour• at 60°, lrbll• that of tM - •1•1• -. 
0 

eleYen hour• at 60. The reaotlon ldat .... WN ...... 

up u tollowa. A aaall aaoant ot ao114 pla-l#balda 

... adde4 to NOb reaotloa lllat_... nae ldalwe -



41•tlllatlon wu ........ - a:tlllll 

traotlonatlng ool,_ Nllldallla • 

glua rlnp. the .. 1 .. - ---• 

oon4ena1ng 97•t• wtd.• -
lllztUN. The NM or 
pep minute. !'bl a~u.-• 
tla• k • url'Omde4 -. lee. 

In ol'd•• to 

place on cll•tlllatloa 

or the aeoonda17 .,_1 

..u, ..... la · · -11 

.... plaeed ln 1000 oo. 

ot halogen l'N• •'- •1111 100 oo. ot tba lliztUN 

were cllatllle4. hlU... tlllll Ua•lllate no• tba N • 1due 

ln the dl• tlllatlon tlu~ pwe a t .. t to• ball4e wttb 

all••r nitrate aolaloa. ln4teatlaa U.t no br4rol7ala 

bad taken place. 

Tbe oletlne - - • IINCS wltb a gu mal7ala •P­

pantu. tba olet1ne bydrooal'llon belq .-..,yed tl'OII lbe 

oletlne-alr 111.xtUN with tumng aalplmrle ul4 UMI Ula 

YolWN ot oletlne 4eteftllne4 b7 tbe loaa or •1- ot 
tba • ....,1 •• 

The Nault• ot the reaotlone aN SlYell ln Table 

III. 



pvpoae ot th1a -

their reapect1Ye UU11111111. 

mole ratio ot oleftae 

., u ~ ot U.. 

, llal ot 1.011 I. !be 

a Nlatlollablp betft• 

WN PNaent. The aYerage 

--. ..... 1 Jll'Oduoect bJ the 1. 069 I. 

pota• alua hJ"dJlodde - 1#11088, Wblle that ot the l.069 I 

aod1um h7droxide - .,11e11~ !Jae aloohol - recoYeNd 
aa de• crlbed aboye. 

The reaulta ot tmae reaotlona with aod1• bJdpox­

lde are g1Yen ln Table IV. 

Hzdrol7ala ,!!!!! Calcl1a1 Hzdrox14e 

Tbeae reactlona ••re carried oat •lac an ..-o• 
au.apen• lon ot the reagent, •o that tbe aolatlona ... 

saturated at all tt.aea. The approd-te NaeUoa tiae 

•a• •••en and one-halt bou.ra at 60°. lel°oN 41atlllatl• 

or the alcohol the aolutlon ... aade aold wttll nltrte 



aol4 ao u '° GeNlft all 

u4 u.n wo..- ..... '° .... ,, 
clrodcle ao1u,1oa. 

Table V. 

Jqdrolzala n!:!l !N1JI 
The reaettoae WN 

aa thoae ot tm oalel• 

or tm reagent wre 

tormatlon - apla 

tlon ot the alcohol ti 

reaction Jdxture aol4 Id 

coae back to neutftlltJ Id 

Ill ....... 
Illa 11111 ot oletlM 

...... Bet'ON 41at1lla-

...... 19 allno ao14 ancl thlD 

palualaa~4e. 

Tm reaulta ot Im•• .... uona are abown ln Table 

VI. 

A •lll!IIIU'f ot all tba ... ettona aN gl••n ln Table 

VII. 



pezt ••t aleollol 

1.11 a.,., 
I.CM ••• , .• , .• 

11 ... 
-1,.e, .... . ., .• 
'11.01 
n.cn 
71.N 
'71.N .,., .• 
'11.IO 
••ID ••• 90.1'1 
N.tl 
N.19 

100.00 

1. ,._.., 
1.N11 
1.NIO 
1.NIO · 
1.NIO 

1.aa1& 
1.3823 
1.5842 
1.~ 
1.3858 
1.3866 
l.a8T7 
1.3881 
1.aeoa 
1.a906 
1.ana 
1.3936 
l.3HO 
1.ae&o 

• Irregulars. t7 probablJ 4ue to expeztlMntal 
9l"l'Ol'e 



Vollae olefin• 
Weight oletlne 
Total wight a1lver 

brolllde 
.. 1pt allver bromide 

-.utvalent to oletlne 
.. 1Cbt a11ver broll1de 

-.IIIYaleat to aloobol 
.. lpt aeo•lnatyl aloobol 
llolN olenne 
llol•• ••o-nt1.1 aloobol 
llolN olettne7ao1ea aloobol 

Yol- oleflM 
.. lalal oloft• 
Total •lebt allver ....... 
.. lalll all••• '-l'OIIWo 

...Sftleat lo ol•ft• 
.. lalll .u .......... 

-..lftleat lo aleobDl 
.. , .. ----1 alNbDl 
.. i.. •leftae 
.. lee •~ aleobDl 
.. lee ol 1N aloobol 

Table II 

Hydrolyaia with Silver B7clroz14e 

I 60° II 60° III 60° 

f24.3 
1.0607 

11.8784 

a.aaaa 

tor.a 
1.0lll 

11 ..... 

1.,110 

a.oaaa 
3.lffl 
.01a1u 
.041991 
.41Ma 

405.8 
1.014& 

ll.&700 

a.aoaa 
a.1na 

11.1111 

a."61 
a.01,0 
1.198& 

.018880 

.0419H 
.,aee1 

418.1 
1.0,oa 

11.'609 

1.1867 

, ..... 
1.1111 

•• 

..... 
&11 •1- ... lD oablo oentl•t•N, all .. 1c1a,. ln ...... 

nr,oO 

'°'·' 1.0090 

11.11ft 

a.llOl 
, . ..,. 
a.1111 



VOllae olet1n• 
eight oletlne 

Total ••1gbt 
potaaa1ua bz-omtde 

Weight potaa• 1um bz-ondde 
equ!Yalent to olefin• 

Weight pota• atum brondde 
equtwalent to alcohol 
1gbt iaec-butyl alcobol 

llolea olefin• 
llolea ••a-butyl alcohol 
llol•• oletlne/mole• aloobol 

VOllale olefin• 
Weight olefin• 
Total •l&bt 

potual• bJIOldde 
hight potual• bl-old.de 

••IIIYaleat to olefin• 
Welpt pot-1• 111-olllde 

e«a11lftl•t to aloobol 
hlpt ... •INIJl aloobol 
llolea ol•tt• 
llolea •--bdJ.l aloobol 
llol•• oletlae7•1•• aloobol 

Table III 

HJdz-ol7• 1• with Potaa• lum Hydroxide 

I~ 60° II 2~ 50° III 25% 60° IV 26% 80° 
:586.2 

o.9671 

8.&092 

1.oaa1 

6.'881 
,.018'1 

.Ol'ltal 
eCJ&M'8 
-11801 

299.2 
0.7480 

7.3'0& 

1.6161 

&.fN,t 
a.Na 

V &.ei 60° YI le 

6M.t 
lell'II 

8.'INC) 

3.47&7 

a.noa 
3.2881 

.0891()6 

.044116 

.66199 

.... , 
1eN18 

,.oaae 
3.48&8 

&.&379 
3.44''11 

.029188 

.Ofe&aa 

.6Hf0 

590.a 
1.47&8 

6.&&t6 

a.1aao 
a.au a.uao 

aa1.a 
1.aaa 
&.9911 

a.UN 

••••• 

··­'·'11.11 ··-.oaa1• .oa••• ...... 

11/1 YIII ... 

ote, All Yol,_. aN ln cublc oent1meter•, ••1gbt• 1n gpaaa. -



hlalez, 
J!JdNi,.1. wllJa .... 

Vol,... olenne 
Welpt oleftne 
Total weight •Odl• 

broll14e 
Weigbt Hdl• 1-Dal .. 

equ1Yalent to oleftae 
Weight ao41• blao .... 

equt ••lent to al,!'9111fN_ 
Weight aec-but7l al.--. 
llolea olef'tne 
lfolea aec-buql a1._IIN 
Molea olertne7•1• 

Volume olef'ine 
Weight olet"1ne 
Total ••1ght aodl• 

bromide 
Weight aod1um broad.de 

equtvalent to olef'lne 
Weight aodl • bJIOlll4e 

equtYalent to aloobol 
fe1ght ••c•butyl aloobol 
Molea olertne 
Molea aec-but7.l alcohol 
llolea olef'lnela,l•• alcohol 

a.eon 
••1111 .. ,... .• ,.,. 
•OI070I 
.117N 

III e~ 
Ill.a 

1.eea, 

a.nu 
a.oea 
a.ae1a 
a.717a 
•0898'1'1 .01112, 
•&eoel 

.. . 
•• 1 .... 

7.-
•~uo, 

'•'881 a.1111 
.oaa,ae 
•°"4'78 
.sa1a1 

IV 6~ 

666.7 
1.u1e 
8.0&81 

a.01a9 
&.otfa 
a.ea11 

•01988'1 
.()C90e9 .a,,,, 

Note: All voluaea are in cubic oent1MteN. all iii!°ghta in gr .... 



Vol,- oleftM 
Wetgh, oleftae 
Total wight oalol• 

brold4e 
Weight oalol,a bNldte 

equ1Yalent lo oleflae 
Weight oaloi,..,..... 

equ1 Talent '° al .... l 
Weight ••o-blat7l al11III 
Mole• olefin• 
Mole• aeo-but):1 aloo 
Mole• olet1ne7•1•• 

YI 

•• NM ..... 
.OIUN 
.1 .. , 

liyd1"0l7ela Ill a.I• S,UOxi4e 

I 

Voluae oletlne 
Weight oletlne 
Total weight b&rf.Ql!I 

broal4e 
Weight bari1a1 brold.4• 

equ1Talent to oletiae 
elght barf.ua brold.4• 
equivalent to aloobol 

Weight alcohol 
Mole• oletine 
Mol•• ••c-but7.l aloobol 
Mole• oletlne7aolea aloobol 

119.6 o.ne, 
, .... 
1.aaaa 
,.11,1 
a.a,ao 
.01aaa 
.ota1a1 
·""' 

1111 

··-

II 

&90.9 
o.ona 

l.&90'1 

Kote1 All voluaea are 1n aubla oentt..teN• all 
weight• ln grw. 



• .,., .. 
ffJCll'ol7'lo !eltpe .. n.. or 

agent ., ... 01eftM 
iro ....... 

AgOH IOO ~:--· I 
AgOH aO: I • AgOB eo ii• • etlllO 

AgOH '600 1 J/JI • . ... .,. 
AgOB &00 1 • .aai11 

AgOH :tao • • e.aNI 
AgOH :tao • • .HfM 

JCOH 2% 600 

' I 1/1 .a1eoe 
KOH ~ &00 11 11 .rr,,o 
KOH 5.6% 60° , J/1 I 1/1 .66199 
KOH 5.5~ 600 , 1/1 I 1/1 .61NO 
KOH 5.6~ 50° 11 11 .63&'8 
KOH 5.6 '60° 11 11 .eaeae 
KOH 25% 60° 11 11 .91308 
KOH 25% 60° 11 11 .89081 

NaOH 6% 60° ., 8 .&8061 
NaOH 6~ 60° ., 8 .'69'7,'7 

NaOH 4.1% so0 ., 8 .51'711 
NaOH 4.1% 60° 7 8 .&1111 

Ca(OH)2 60° 1 1/a 8 1/1 .lecM'7 
Ca(OH)2 60° 7 1/2 8 1/1 .161'18 

Ba(Oli)2 so" 7 8 ..... 
a(OH)2 60° 7 8 .111ae 



1 ... .,... • ., ....,, 

aloobol. 

2. Tm Naotl­

and the hrdrox14•• of eia.111111,. 

and barlua nre 1n••• 

IMIJS ...... 

... ..a-. 0&101 •• 

all •u•• bidl'olJ•l• 

• 
G11'3LM ••- to be related 

to the ooncenti-at1on 0, ._ •--~l• ..-t. while U. 

temperature ha• little etreet. -pt on tbe •peed ot 
reaction. 
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lloShan, 

N1oolet, B. H., and a,._,_ .. 
••• nae uoobo11.1. !!!! 

!!!II jlbl Bal14ea !!! 
lftl!IJ NIil•, Jo11Pnal ot the -.,._ 

1ou lodeQ, !2, p. 13& Cl928). 

Noller, c. R,, - DI-re, ••• n.., •-tton !! jl.lq:1 

~d .. wltb ?zr!dlae, Jollftlal ot tbe 

Aaerloaa Cbeatoal Soolet7, H, p. 1088 
(1912). -

Slator, Arthur, ~ Chnioal !!r!!aatoa !! !!I! hMtt°II 

B•twen !!cl!!!! Tbloaui,...,. 111111 

Halocen Coapo-4a, JOlll'ftal ot tbe 

Cbeldoal 8oolet7, 9&, p. ta (1909). -uhblll'n, MnPd W,, - ou,.,,.., Intarnat1-1 CPltlesl 

Tablea, 1, p. 177. P'llbUahed to• Ille -
Na ttona1 •••anb 001111011 b7 11eo .. ._ 



I ldab lo aJl'N8 a, 

to Dr. B. S. Pr1a1b, 

Organic CbeJd.a,., at 

wbo auggeate4 We 

aaa1atanoe an4 

completion. 

Chemi• t17 Laborato., 

Un1veralt7 ot ld.a•-111 

Cohab1a 

., •..•. 
••• •al•l»le 

... •• Jobler 
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