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.)J 11 ' Vill .L 0\; , 

ork baa reTioualy bee done with iodine , bro ine , 

iodi e o ochlorid, and iodine onobroaide, whioh act 

as L wia aoida , toward benzene , yridine, and bipyrid1ne . 

beg a study of reaction• et iodine mo oohloride with 

amines which are not aromatio . ' e waed ethylenediam.ine, 

piperidi e, triethylamine , tri ro~ylam.d.ne, and aniline. 

Therefor this theai■ deals with the atu y and re aration 

of iodine onochloride derivatives with various ines . 

The overall purpose we.ssfirat , to determine if iodine 

monochloride addition compounds involvillg the abe'f• amines 

oould be ~r• ared and aecond , if they could be rear d to 

i.uveatigate their atability . My report on iodine mono­

chloride oo plexea for hy ical Chemistry 267 gives a 

literature report o the work already done on iodine mono­

ohloride complexes . 

The ethod used in pr paring the iodine mo oohloride 

cm ounds with varioua a.mi ea ia as followa1 A defi ite 

amount of the liquid amine, which bad been purified by 

drying over potassium hydroxide and then distill'11.g in a 

ae aration colum , waa diseolved in carbon tetrachloride , 

which had been dried over oaloiUlll chloride and distilled. 

Solutions of the order of O. , to 0 . 4~. in concentration were 

prepar d usuall y, about 100 ml a . were uaed in a run . Like­

wise , an iodine monochloride solutio in carbon tetrachloride 
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of the s oono tratio was r epared. The io ine 

o oohloride was puridfied by heating until the cry tale 

elted ( ICl baa a m. p . of 26°c ), and then lett it 

slowly oeol til about 3/4th of the iodine o oohloride 

wae olidified , ai which tim the liquid was oured off. 

Thia repeated. The compounds were pr pared by slowly 

adding the iodine monochloride solution f r om a burette 

to the solution of the antine in a flask , which waa 

ma :ually stirred . The orocess usually took fifteen 

minutes . The solution was then filtered on a Buchner 

fur el . i ce carbo t•trachloride waa the solvent, the 

produo't waa usually dry after filter1n for twenty miJlutes . 

Here follows an account of eaoh com ound reared 

ad th ob enationa . 

I. Y .cl-IO I ., 0 0 -~liLO IDE- Thia oo our is re . orted 

in the literature as having a melting po i nt of 132°0 

( Y. A. Fialkov and I . P. uzylta in Zbur , Obabche i Khim. 

l&, 1205, (1948)), and a el ting poirt of 12e . 5°c 

(C, A,, !l, 1949b, (1949)). For further pr arationa, 

I ma.de a tudy on the yield obta i ned upon usi g differe t 

oo centrat i o s . The preparatio · of . yridine iodine 

01ochlori e by using 100 mls. o! O. yridi e in 0014 

ad 100 l. of O. ICl in OC14 gave an 81% yield. 1th 

0 . 2 oo c tratio a a yi l of 86 waa obtai ed , ad with 

0 . 3 00110 1trationa a 90% yield wae obtai ed , and with 

a 0 .4 oo centratio a a 96% yield waa obt 1 ed . Therefore 

in oo olusio of y ork a 0 .4 · eo oe tratio ill get 
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bet t er yields . The observations during the addi ng of t he 

ICl to t he am,_ine by means of a burette were~ ( 1 . ) At 

first t he solution turne d green . (2 . ) Wi t h additional 

ICl t he solu t i on turns yellow. (3 . ) Finally a fine, 

white precipi tate i s not i ced . (4 . ) Near the end of the 

addition of I Cl the solut i on t urns red, which i ndica t es 

tha t there is an excess of I Cl . 

It was not i ced if t he pro duc t was drie d in the oven 

a t so 0 c , the compound would s l owly decom· ose and also 

that the melting point of the pr oduc t made from O. ll 

changed from 126- 12Q0 c to 120~130°c . Theref ore, with 

further work , the oven was not u s ed to dry t he pro ducts . 

Observations were ; 

0 .2 1 127- 128 C 

- 12 °c 

Yiel d 
81% 

96% 

Co lor 
very al ye l l ow 

yellow 

ver y a le yel l ow 

ver y a l e yellow 

I I . garnma-.P l COLINE- IODI E OI~OCHLORII)E - The observations 

were t he same as fo r t he pyridi ne case dur ing the process 

of r eact io 1 . Us h1g O . 41\i solutions a 94% yiel d was obtained . 

The garnma-pi colin e iodine monochloride had a v ery shar 

mel t i ng poi n t of 112°c; in fac t , i t i nstantly turned to 

a very dark red l iquid . The pr oduct wa s very pale yellow . 

<' 
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- I . 0 OCH lli ;,- Duri g th re · ction 

the f irst reoi~ita t a · e r ed as a all balls, but a t 

t , the pr ec i pi tate wa · i 11e a s a s the case wi th 

yridi e ICl a1 gamma- picoline ICl. 0 ilterin , th 

prec i _t> i tate a.a white and gummy , u t after twenty mi nut s 

ilt ri the roauct w· s hite ( abit broWl ), fie, a d 

hard . It gave a har.i-' decompositio poi tat 92°c and 

a y ield o 95%. But after the product wa a put in a 
sam l bottle an a llowe to ata1~ for a we k , the _pro-

duct tur d to a dark, very v ry hard, .. chocola te" co pound . 

melting oi t of t he hard , "chocolate" p• _eridine ICl 

waa t ken1 it began decom oaing at 52°c , but it tur ed 

to a e i ite liquid etw e 59 and 6o0 c . Dr . Robert 

· h i taker on runni .1.g a chloride a 18.lya is y t e Vol hard 

thod found tha t theohlori e conte to f r e hly pre pared 

piperi i e l was 13 . · a d of the "ohoikola te bar0 was 

l} . 6 . Te oalculat d chlorine cor te tis 14 . 3% for a 

o e o 01e compl x . 

IV • 1 ' L R •- 0 a.ki i t i 

wit 0 . 4 0 0 J.C .i.tratio s , t e solutio a ·ter 

a 50 ls . 0 ICl was an ugly ro 
' 

a the lask 

bee e war . U· on f i l teri g a small bro preoi .tlita t was 

obt il d nd also a oily l ayer, hich 1-iasse t hro h 

e filter a p r. .l 0 de.ri ite e1t· poi t obt i 1ie • 

here ore I decrea ed the co ce tratio s too . , ad 



I also putt e reaotio1 fl k 1 an ice bath duri ng the 

roces to voi · y redox ide reaction . I ot tter 

re. ul i t i ex er e t t a t I o ai ed aboui; half 

a gram o light y llowi ro ·uct whic ubl d a t 

h i , t aturea d tur e to a definite ark :r liquid 

r ound 220° • 

- Ho reoi~itat was 

o t a i ed - just t wo liquid l ayers i the re ctio , f l ask . 

i o further ork was doe wit tri ro ¥ylamine . It is 

believed th,.. t sterio hi1 ra1_ce i nterfered with this 

reaotio, f or it must be remem ered t hat t e iodin atom 

is v ry l ar ge , 

terio i r a .1.ce. 

V • 

d t hree - ro ~yl gr oup offer cons iderabl e 

· 11 0 1L - On addi a dro~ 

of Cl to tne •t len ediami1 ie olution a defi1. i te 

r eci itate •a obtai ed , whic was el l ow, , iy , ad 

s . herica.l . On further addit i o o I 1, the precipitate 

or ed bega to be fine . There w s still ore big gummy 

ball, like a golf ball . On filtering there see ed to be 

two roduots: (1.) a. fine orange- ta 

dark , g y ro uct . Aft r ary i n the 

owder ad (2 . ) a 

y ro ciuc t 

by auct ioz of the uc .er fw el , it coul be pulveri zed 

easily. It wa observed that so• e deoo ~o itio occurred 

between 60 ad 7 °c, ut u · t oft e com · owd remai ed 

eoli and melt d i the v icin ity of 220°0. Dr . '' i ta er 
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V I . ~ LI - hO 'H 0 IDE- 0 ad in 0 - dro of 

io i 00 to the 1iline solution th r e vas a 

ur l r eci i tat 
' 

w ic diat ly t urned r ee • 0 

a di I Cl the olutio turn s to a dar lue- reen . 

he filtered the reoi ita e was blue , but ithi a few 

ours, it h a tur ed green . It decom osed between 16 

a l 167°C. 

a alysi 

hen Dr . hitaxer ra a Volhard chloride 

I rar a Sodium fusio i test , we fo d o 

c orid. i the c m o-wid . I 1 Sidgwic ·• s Orgar ic hemistry 

on age 53 , he statea tha t o e type of 

o i ation o a iline ia called poJ:ymolecula r produ c t . 

I quot , " Thea co sist of a lar e nm er of co · ounds 

a f uite hig olecular weight; im;,orta t ex i,les 

ar e er ldi e, ~ i grwlili e , and the anili e blacks of 

w i th r are two mai clas es , the so called ' ·reenable ' 

bla c s Wi. ic are ~ot s t able a d turn gree o kee p i ar d, 

th s-r. ble •un ree a le ' black . .. Since our co po d ]li d 

ot co 1 ain c lori ea d was gree, we _ostulate the ICl 

oa s 1 a li .e to der o mil oxidatio , and tha t 

we got ' r e ~a le ' a1 ili e bla ck co ~o d . 
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a. 
Ohart howi.ng my observations and some faots about the amines . 

ine di lectric K.b • • Ex er . Cale . % Color 
oonstant at 25° '/o of Cl- of 

c1-

.L yridim.e 12 . 5 2 . 4 X 10- 9 126° 14 . 88 14 . 68 very 

2;!c 
to pale 
128° yellow 

gamma- 1n .o 1 . 1 X 10- 8 lee . 14 . 8 1; . 9, pale ·-::>icoline 
2;dc 

at 
112° yellow 

J:) iperidine 5.9 - 3 dee. 1; . s 14 . 3 white 1 . 58 X 10 at0 at0 fresh (abit of 
20 92 & 13 . 6, brown) 

choco-
late 

f" 

Triethyl- ;.15 5.65 X 10- 4 dee. 23.4 27.0 light 
ami e at aboHt for yellow 

21°c 220 C l to 
& 13.5 
for 2 
to l 

'f ripro .9yl - - 4.43 X 10- 4 oil 111 
amine 

thyle e- 16 . 0 8 .5 10- 5 dee. 18 .58 16.0 med. 
diami e at0 2410 to f or tan 

1 C 252. 1 tol 
melts & 1 . 4 
2570 to for 2 
262 to 1 

Aili e 7.21 4 . 6 10- 10 dee o.o 14.l green 
at0 16 ~ 
20 to 

167° 



In s ary I believe I howed tha t there ia a 

r latio o i .l} bet een the basicity oft e ine 

the st blity of the amine • e ioa i ne o ochloride 

derivativ . It · sobs rved 1ith e ro a tic 

e t t t h ir el t · g oi .i.t s re i n th ra :. e 

of 100°· , and t ey are · ble . 1 he stablli ty of 

hese o o a ay be ex~l a i 4ed y t wo factors . 

Fir t, th re are ix electro is for i g a p i aloud 

i the b zene nucleus . Seco .d , there are e _ t y 

obitals of low e ergy o . the io i re a tom. There­

fore , it is a ossibili ty t h t double bo· · i r g occurs . 

The no aromatic oompour as exce t f or pi eridi e ICl 

are ta ana have decompositio:r... poi ts over 20 °c; 
also the ami J.es of these co ounds have higher¾ 

va lues than do t he aromatic amflnes . These faota 

indicate that the ICl erivatives of t hese on-

arom tic amir1es are ore io 1ic i :i. ature than are 

the IOl derivatives of the a.ro a tio ami nes . 
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