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METHODS OF SYNTHESIZING AROMATIC 

IODINE DERIVATIVES. 

PART I . : THE IODINE .CHLORIDE METHOD, 

INTflGDUOT ION 

The s y n t h e s i s of i o d i d e d e r i v a t i v e s of BPOISS t i s compounds for 

use in s e r t s i n bio-sheznisp] work i« these l a b o r a t o r i e s hns been p 

souroe of s o n s i d e r a b ls t r o u b l e i n the p s s t . The methods suggested 1 by 

v R f i o u s men f o r 'subsfcit«ti*>g i o d i d e i n the benzene r i n g are exse'dd-

i n g l y numerous; y o t i n r.osb on ses the y i e l d s ore low, and none of the 

methods seems, to be of v e r y general n p p l i s a t i o n , Furthermore, s i n c e 

few o f the w r i t e r s s t a t e q u a n t i t a t i v e f i e l d s , there i s no way of t e l l 

i n g wbish »e thod i s l i v e l y to g i v e the- be-1 r e s u l t s i n any given oe-se t 

I t seemed 'srorth w h i l e , • t h e r e fore, to spend sbme fcime m a k i n g ? 

OOKiparison of y i e l d s of e»?h o f s l a r g e number of t y p i o a l i o d i n e 

compounds by the s e v e r s ! methods most oo»imoni"y recommended. This 

research i a » r k s the b e g i n n i n g o f s u s h « study, A b e g i n n i n g o n l y h»»s 

been made, <*«d no sompsrs tive r e s u l t s o r i be drawn, but s c e r t a i n 

amount of information r e g a r d i n g one of the methods hns been discovered. 

The work w i l l . h a v e to be continued. 



Ali SURVEY, OF THE F i g LP TO BE STUDIED 

Alth o u g h many methods have been suggested f o r the s y n t h e s i s of 

i o d i n e d e r i v e t i v e s , a few •jan be s u l l e d from the mass whioh seem to 

hove been more g e n e r a l l y e n d mora suosess f u l l y used. I t w i l l be 

noted that there i s & p r e p o n d e r a t e of methods * h i ^ h a p p l y to emino 

and hydroxy d e r i v a t i v e s and to the hydro 5a toons, but pn-iofci'jally none 

for* sny other compounds. 

The Dif.zo S y n t h e s i s 

The ^ l a s s i i a l method, p n d the, one reionirnended i n most t e x t s , i s 

tiie diezo s y n t h e s i s . The l o r r e s p o n d i n g amino d e r i v a t i v e i s • • i i i ?,o t i zed 

a n d t r e a t e d w i t h a s o l u t i o n o f potassium i o d i d e . T h i s 'is the method 

suggested by Ga tterman rind Weils«d" i n t h e i r I n b o r n t o r y menusJ for the 

prepare t i o n of phenyl i o d i d e . In 1890, -Getternunn a n d HaussVneoht^ 

obtained & 70/S y i e l d ©f phenyl i o d i d e p«<i «> 50/» y i e l d of p-iodo toluene 

b y t h i s method. I t h«»a been used by B e i l s t e i n , Ku hi b erg s n d Heyneir.annB 

•to prepare 4-iodo 2 - n i t r o t o l u e n e , by UHmann* to prepare o-iodo n i t r o 

benzene , toy Ssh.lenV-' i n the s y n t h e s i s o f p-iodo d i p h e ^ y l , by i!?heeler 

and Johns^ i n p r e p a r i n g c e r t a i n p o l y - i o d o d e r i v a t i v e s of b e n z o i c a s i d , 

and i n rasny other 3 3ses. 

I t his been found i n these l a b o r a t o r i e s , however, t h a t the y i e l d 

by .this method, exoept i n the sase o f the s i m p l e s t ooinpounds, runs from 

1 0 to 35/£, e"d averages abou.t PU "the on ore, i t s a p p l i c a t i o n 13 

l i m i t e d t o some ext a n t by the n e c e s s i t y o f f i r s t n i t r a t i n g the compound. 

1 G a t t e r a e n »nd tfe.il and, " f r a o t , Methods", p. 
^ Gattertosn snd HsussVneohfc; B e r 1 ( 2 3 , 1222, (1 890). 
-> B e i l s t e i n , Kuhlbarg and Heynemann; Ann,,, l . ? 8 , 337* (1 871). 

- 4 Ullmann; 3 e r . , 2 9 , I 8 6 0 . ( I 8 9 6 ) , 

5 Sshlenk; Ann,, 366, 3 0 3 . ( 1 9 0 9 ) , 

6 tfheeler end Johns; fe, Chem, J«. , 4 3 , 403» ( 1 9 1 0 ) . 
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For instance, i t would " o t be used f o r making <»n i o d i n e derive tive of 

dinife'ro-benzsrte, «s the t r i n i t r o - b e n z e n e i s too d i f f i c u l t to humble. 

In some oeses the i o d i n e would have to be introduced i n t o ?. f a i r l y 

simple r i n g and the more complex groups' put i n 1& t e c ; even t h i s i s not 

always f e a s i b l e , because o f the i n s t a b i l i t y o f the i o d i n e compounds 

find the d i f f i c u l t y i n p u r i f y i n g theto, 

• T j j g ^ l y j ^ I p d i t e M e t h o d 

The use of h y p o - i o d i t e s i s more g e n e r a l then i s the case with the 

corresponding c h l o r i n e wnd bromine compounds, due to the g r e a t e r s t a b i l 

i t y o f the i o d i n e compound. I f i t i s prepared from i o d i n e u M s s o l u t i o n 

o f sodium b icarbonate, the hypo-iodite m«ty even be k e p t ' f o r s e v e r a l days, 

Sush a s o l u t i o n i s recommended by Marvel 7 for preparing p-iodo a n i l i n e ; 

he f i n d s an Qofz y i e l d , A s o l u t i o n o f i o d i n e .in KOH w s used by Wheeler 

and Johns^ to prepare 2-amino 5 - i o d o benzoic a c i d from anfchcsnilic s c i d , 

and by Lassar-Gohn and Schul. tsse^ i n the s y n t h e s i s of p- iodo s f l l y c i l i c 

8?id» 

Iodine and I o d i c A c i d 

Esny are i n c l i n e d to b e l i e v e thst the reason f o r the poor y i e l d s 

of i o d i n e d e r i v a t i v e s by d i r e c t i o d i n s t i o n a r e due? to the r e v e r s i b i l i t y 

o f the r e a c t i o n the HI formed as a by-product reduces the iodint*ted 

r i n g a g a i n . To obviate t h i s d i f f i c u l t y , en o x i d i s i n g ©gent m«y be 

i n t r o d u c e d to d e s t r o y the HI as i t i s formed. 

One of the common o x i d i s i n g agents f o r t h i s purpose i s HIQ^* 

A s o l u t i o n o f i o d i n e end i o d i c p a i d added to benzene by Kehjle? gave 

6 Wheeler and Johns; Am, C h e m , ' J , , 43, 403, (1910). 
Garl S . i i s r v e l , "grganic Syntheses", tfoU XI., p . 62, 

S Lsssar-Gohn g«<l Schul tze ; B e r t , 38, 3296. (1905). 
9 A. KeVula; Ann., 137, l£2. (1666), 



a mixture - of mo«o- 'and t r i - i o d o benzenes. The same method '-res used by 

Klsge.s find L i e k e 1 0 to preps re i o d i n e d e r i v a t i v e s o f raeeitylene and 

by KJeges and S t o r p 1 * for the i o d i n p t i o n of e t h y l benzene. The method 

• seems • to have been a p p l i e d more to a l i p h a t i o than to s roma t i o compounds. 

Iodine and K i t r i c Acid 

A n o t h e r * ' o x i d i s i n g agent re'coiaroendsd for the removal of the HI i s 

concentrated n i t r i c a c i d . Dstfce and Cha t t e r j e e ^ used a mixture o f 

i o d i n e and n i t r i c -aaid to prepare i o d i n e d e r i v a t i v e s of benzene, to l u e n e , 

o r t h o - , meta- and para-xylenes and mesitylene, t h e i r y i e l d s running from 

AO'/,, f o r m e s i t y l e n e to 15/ for benzene, 

Since d i f f i c y i t y was experienced-in- g e t t i n g iodine to s u b s t i t u t e 

d i r e c t l y , a t t e n t i o n sas tjimed to c e r t a i n h i g h l y reactive i o d i n e compounds. 

One of these was nifcrofeen t r i - i o d i d e . By dropping an i o d i n e s o l u t i o n 

i n t o a s t r o n g s o l u t i o n o f amnonie , . the e q u i v a l e n t o * a s o l u t i o n o f 

n i t r o g e n t r i - i o d i d e i s formed. Such a s o l u t i o n Y/QS used by Lepe 

i n p r e p a r i n g «(-iodo ^ - n a p h t h o l , and by . T i l l g e r o d t and Kornblau- 1 * i n 

i o d i n s t i n g the o r e s o l s . Batta and prosnd'^^ c a r r i e d out an exhaustive 

r e s e a r c h i n t o this metho4 as a p p l i e d to the preparation of i o d i n e 

d e r i v a t i v e s o f hydroxy compounds. They prepared d e r i v a t i v e s of p h e n o l , 

the three o r e s o l s , thymol, xyle«ol, the three n i t r o - p h e n o l s , the n i t r o -

o r e s o l s , phenolphtha l a i n , s l y - c i l i c a c i d , other hydroxy-benzoic acids 

and p-hydroxy phenyl a r s e n i c s c i d . I t i s noteworthy that t h i s method 

* ° Klsges and Lieke ; J . p r a k t . Chew,, il, 311. (1 900)* 
11 Klsges and Sfcorp; J . p r s k t . Chem,, £5, 564. (1902), 

1 2 Datta end Chntterjee; J. -Am. Chem, S o c , -39, 4 35, (1 91/). 
1-3 i , e p e t i t ; Gezz. Chim, Ifeal., 20, 107, 
14 Wil lgerodt and Kornbleu; J . p r a k t . Ghem,, 39, 295. (1Hb9). 
15 R. L. fett* and I]„ p r o s e d ; J . Am, Chem. S o c , 39, 441, (1 93 7). 



h»s been a p p l i e d only fco compounds containing e hydroxjtl group* 

The Iodine &onoch 1 o r i d e ILe fahod 

The use odf i o d i n e roonochloride asr-m i o d i n e t i n g agent VJSS appar

ently f i r s t suggested by Schubsenberger i n 1861, 

Michael end Korton used the m e t h o d ^ to prepare i o d i n e d e r i v a t i v e s 

o f a c e t a n i l i d e , a n i l i n e , roeta- and p a c a - n i t r o a n i l i n e s , p - t o l u i d i n e , 

p-amino b e n z o i c a c i d end in-amino b e n z o i c a c i d , Wil lgarodt and A r n o l d * ' 

prepared 2 - i o d o 4—nitr© a n i l i n e this way, as we l l as 2 , 6 - d i i o d o 4 - n i t r o 

a n i l i n e , -Jhseler end J o h n s 0 used IGl to prepare 2-qmino 3 ,5 -di iodo 

benzoic so id-. Kobe the preponderance of amino d e r i v a t i v e s i n t h i s 

group. Wheeler- and L i d d l e * ^ prepare'.! other iodo amino benzoic a c i d s 

by the seme method,, 

jjther kethois 

Many other methods have been a p p l i e d i n i s o l a t e d cases, but the 

methods mentioned above pre of c h i e f improtan.ee. Among the other sug

g e s t i o n s l i s t e d by Houben*^ a r e the f o i l O'ving, 

i o d i n e alone s u b s t i t u t e s d i r e c t l y i n t o one or two a n i l i n e 

d e r i v «tives. 

Nascent i o d i n e formed by the react ion o f a n * ioda te, an i o d i d e 

and s u l p h u r i c a c i d , or by teh reaction o f n i t r i c a c i d and S2l2» serves 

i n a fe# esses» 

An i o d i n e - K I s o l u t i o n i s used o c c a s i o n a l l y on hydroxy compounds 

and r i n g s c o n t a i n i n g n i t r o g e n , 

fyheeler and Johns; Am. Chem, J , , 43, 403, (1 ?1 0 ) . 

1 i K i c h a e l and K o r t o n ; Ber, , 11, 10(3 (3o'/6); Am. Chor., J . , 1 , 255 ('79) 
1 7 ^ i l l g e r o d t and A r n o l d , B e r . , 34, 3344, (1901 ). 
*8 Wheeler and L i d d l a ; Am. Chem, J . , 4 2 , 441. (1909). 
* 9 Houben, "keth. Org. Ghem*", v o l . 3 , pp. 875 - 9 0 2 . 
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An. i o d i n e atom may i n i s o l a t e d cases r e p l a c e p. COOK' g " o u p , i f 

there i s a l s o an amino group i n the r i n g . 

A h y d r o x y 1 g r o u p may bo r e p l a c e d by an i o d i n e usinsj HI, PI o r 

3 

some such reagent. T u i s method i s o f l i t t l e i m p o r t a n c e b e c a u s e the 

hydroxy! group i s hard enough to gat i n i n the *lrsfc p i 

Qhlorirns nnd broraine may ac cas ion?,] 1 y be r e p l a c e d by i o d i n e 

through the a c t i o n o f HI. The y i e l d s ans po o r . 

DETAILS OF THE IODIKS MOhOOHLQR.IDE iwBTHuD 

In the s y n t h e s i s o f these compounds u s i n g i o d i n e mono c h l o r i d e a 

the i o d i n a t i n g agent, the method used ->>-as that suggested by M i c h a e l 

ana K o r t o n 1 & 0 T 

The i o d i n e raonoshl o r i d e wss - p r e p a r e d by p a s s i n g a stream of d r i e 

c h l o r i n e ;-?.s over f i n e l y p u l v e r i s e d i o d i n e . The r e a c t i o n fl.n.sV 7<as 

shaken up f r e q u e n t l y to p r e v e n t f o r m a t i o n of the t r j c h l o r i d e on the 

w a l l s * The r e a c t i o n i s stopped when the weight c o r r e s p o n d s to 

complete c o n v e r s i o n o f the i o d i n e to I C l . 

The compound to be i o d i n a t e d was d i s s o l v e d i n » s u i t a b l e s o l v e n t 

u s u a l l y g l a c i a l a c e t i c a o i d . The -ICl flssV* wss p l a c e d i*> a ^ a t e r 

bath a t 100°C», and a s t r o n g c u r r e n t o e pre-hea ted a i r passed through 

the f l a s k i n t o t h e - r e a c t i o n s o l u t i o n . The b o i l i n g p o i n t of ICl bei«ng 

101 °C*, i t -mp r a p i d l y ca r r i e d over by the hot a i r . A c c o r d i n g to 

Michael rand Norton, the I C l a t t h i s ternpe 'ra ture i s s l i g h t l y d i s s o c i a t e d 

and, thus more a c t i v e than ±r< the o o l d c 

The p r o d u c t p r e c i p i t a t e d on d i l u t i o n of the a c i d with >?ater. I t 

1 M i c h a e l , a n d Morton; Am. Ghem . J . , 1 , - 2 5 5 (1879). 
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;.'3s i n most cases contaminated with, free i o d i n e , p u r i f i c a t i o n ivas o f t e n 

q u i t e a -problem, as . the compounds tend to be unstable, amorphous and 

i n s o l u b l e , The i o d i n e ma best removed by t r e a t i n g with a s o l u t i o n of 

r - ? t e H S & j , the. s o l u t i o n b e i n g heated i f the i o d i n e was hard to get r i d of# 

In cases where steam d i s t i l l a t i o n was used, a trap conntining a F s ' H S O ^ 

s o l u t i o n w a s p l a c e d i n the 3team l i n e , so that the S O 2 c a r r i e d over would 

reduce any free i o d i n e to i o d i d e . 

In the cases o f bensa)dehydero b e n z y l <0 sohol »nd toluene several 

va-ria t ions i n procedure were t r i e d , ; The y i e l d s from benzaldehyde and 

benzyl alcohol by the atandard method were zero, w h i l e f o r toluene i t 

was but 6/ot bone of the v a r i a t i o n s t r i e d was any more s u c c e s s f u l than 

the orijrin-al scheme. The f o l l o w i n g were t r i e d , 

4s r i o u s s o l v e n t s -sere s u b s t i t u t e d for the a c e t i c a c i d . These 

i n c l u d e d a l c o h o l , concentrated an«i d i l u t s HO* , e t h e r and chloroform* 

The i o d i d e vapour WAS passed d i r e c t l y i n t o the toluene and benzyl 

a 1 cohol "t'ithout a s o l v e n t . The y i e l d s were both zero. 

A. s o l u t i o n of 101 i n gin c i a l a c e t i c 3 c i d ms dropped from a funnel 

i n t o the s o l u t i o n of toluene or besaldehyde i n g l a c i a l a c e t i c a c i d , 

The y i e l d o f iodo-toluene .'jras e v a n l a s ? than by the stsnda rd Method. 

The compounds v/eee lies ted to v a r i o u s tempera tares with the l i q u i d 

SCI, without sussess,. 

The a d d i t i o n 0 f • aluminum t r i c h l o r i d e -»as t r i e d , by ^ m l o p y with 

Friedel sn«3 Kra ft ' a s y n t h e s i s . The r e a c t i o n <vas not c a t a l y s e d . 

I t seems, t h e r e f o r e , that the o r i g i n a l method 0f Michael and 

Morton i s the most s a t i s f a c t o r y . 



The solvent was g l a c i a l a c e t i c a c i d , iio y i e l d was obtained, 

jfc and O-iodo T o l u e n ^ _ r ^ i | T p l u j ^ . 

Thft s o l v e n t was g l a c i a l a c e t i c a c i d . On d i l u t i o n the product 

formed a. t h i c k , o i l y brown l a y e r a t the bottom of the v e s s e l . The free 

i o d i n e «as removed w i t h NSHSU3 end the pr o d u c t steam d i s t i l l e d . The 

o r t h o - end p a r s - p r o d u c t s separated on c o l l i n g , the pnra b e i n g solid,, 

Y i e l d tf* ' > 

B.P. ortho 204°C, p *ra 211 ° C 

^ p j j O ^ i ^ h j n ^ / r o s T i Di p h e n y l 

The s o l v e n t <ff»s g l a c i a l a c e t i c f c i d , . The product was separated 

#rom free i o d i n e by the b i s u l p h i t e treatment and from the un reacted 

diphenyl by f r a c t i o n a l cryst« 11izstion from a l c o h o l , 

"gleld 18/J 

13 J-. 300°C , 

„ ( L ^ £ d o J i f j 3 h ^ ^ 

The s o l v e n t was . g l a c i a l a c e t i c a c i d . The product me extracted with 

c o l d a l c o h o l , i n which i t i s more s o l u b l e than the naphthalene i t s e l f . 

I t was p u r i f i e d by steam d i s t i l l a t i o n , A small q u s n i t i t y of -iodo 

naphthalene l e s s than one t h i r t i e t h o f the product — was a l s o formed. 

Y i e l d 29/1 

•U ,P , 54 ° 0 , 

p~...and P-I.o.dp. Phenpl3^ jh-pm Phenol 

The b e s t s o l v e n t s i n t h i s case were d i l u t e HCl •—- about 4 normal, 

The ortho and pa ra d e r i v a t i v e s were formed i n p r o p o r t i o n s o f about 1 to 4,, 

They were separated by f r e e z i n g out the ppra competing, vacuum d i s t i l -



l i n g the -ortho and c r y s t a l l i z i n g the pari* rron wate»*, f u r t h e r 

pftri . f i - i t t i o n was best done by d i s s o l v i n g i n n l k s l i a«d praciputa tins: 

w i t h HO 1 . 

Y i e l d 52/ 

'd.t. of p - i o d o phenol 93°C t i 

•B.F. o f o-iodo phenol p t 160 M- U id6 ° C . 

4-iodo 2-phenyl phenol from o-pbenyl mphenol 

The solvent, was g l a c i s l a c e t i c . T h i s wss a tough one to p u r i f y . 

I t o s iurred as an extremely heavy, viscous o i l , a ve r y dark r e d d i s h 

b roam . i n c o l o u r . No sol vent.was found from which i t c o u l d c o n v e n i e n t l y 

be c r y s t a l l i s e d . Treatment w i t h a v e r y hot s u l p h i t e s o l u t i o n d e c o l o r i z e d 

i t -to a v e r y p a l s brown, and de sreased i t s v i s c o s i t y somawhat, but on 

attempting to dry i t with CeCl ? i t became dark red a g a i n , due, a p p a r e n t l y , 

to f u r t h e r decomposition. D i s s o l v e d i n a base, i t rep «*ecipi bated 

from t h e ' s o l u t i o n on a c i d i f y i n g , without any improvement i n p u r i t y . When 

vacuum d i s t i l l e d ' j : i t condensed i n the condenser tube as an a b s o l u t e l y 

c o l o u r l e s s ' l i q u i d , but be the time i t reached the r e c e i v e r i t sas dark. 

red a g a i n , Some success was obtained i n p u r i f y i n g the a c e t y l d e r i v a t i v e , 

but this -could not be reconverted to fche free phenol without f u r t h e r 

d e c o m p o s i t i o n , ay repeated vacuum d i s t i l l a t i o n , a product pure enough 

to have a f a i r l y constant b o i l i n g p o i n t was obtained, for fche purpose 

o f e s t i m a t i n g the y i e l d , 

Y i e l d 70;» 

B.F. « t 15 mm. 200-210°C., w i t h da soap. 

The s o l v e n t was g l a c i s ! a c e t i c »<jid. The product SPS almost pure 

as i t fcraed, end cou l d be further p u r i f i e d by re c r y s t a l 1 i z a fcion from 

http://pftri.fi
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d i l u t e a l c o h o l (about 50,*). 
Y i e l d 86,2, 

t t . ? . 90°C. 

f 

The s o l v e n t wag g l a c i a l a c e t i c * The best method of p u r i f y i n g , 

a f t e r removing the free i o d i n e , -ms to d i s s o l v e i n c o n c e n t r a t e d HCd 

and p r e c i p i t a te with eutaonie * 

. Y i e l d 63/* 

M,P, 61°C. 

The s o l v e n t was g l a c i a l a c e t i c . P u r i f i c a t i o n , by ste»ra d i s t i l l a t i o n 

end, c r y s t a l l i z e t i e n from d i l u t e a l c o h o l (about 50,,$. 
Y i e l d 1Q;L 

M.P. 67°0. 

The s o l v e n t ms g l a c i a l a c e t i c a c i d , P u r i f i c a t i o n by f r a c t i o n a l 

crye t a l l i z a t i o n from water. 

Y i e l d 2li 

M.F, 1'05°0, 
3-^ ,° . ^ A m i p o Benaoic Acid, from f r A f f ino, B e n ^ p i c A c i d 

The s o l v e n t me g l a c i a l a c e t i c a c i d , p u r i f i c a t i o n by c r y s t a l l i z a 

t i o n from -ffster, 

Y i e l d 66/i 

HJr. 201°C, 

R e a c t i o n s of n i t r o b e n z e n e , phenyl bromide, benzoic a c i d , ben?,-

aldehyde and benzyl a l c o h o l gave no y i e l d . 



PREPARATIONS BY THIS DIAZO SYHTHE3XS 

the*y 1 io<Jids f roin » «i 1 ine , p-iodo phenol from p-ar/iino phenol 

o-iodo toluene from o- t o l u i i i n e -«re re p rep * re d , t he. yd e l d s be i ng 7 7 ^ 

1 3 ^ f«d 53,;«, r e s p e c t i v e l y . ' " 

OF RESULTS 

Frodusfc Y i e l d 
1 0 1 method Dia zo 

53$ 

^ -iodo naphthalene , 

4-iodo 2-p'hsnyl phenol 

oL - i odo $ -njsphthol 

Jr'-iodo a c e t a n i l i d e 

5-iodo -;2-amino toluene 

2-iodo 4 - n i t r o a n i l i n e 

3-iodo 4-amino b e n z o i c s c i d . , , < 

lodophenyl bromide 
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ho oornpars tive conclusions may be drawn web, as the preparations 

by the s e v e r a l other methods a r e 3 t i l l to be done, 

Regsrding the' ICl method i t s o l f, however, i t "till be seen on 

examining the t a b l e that i t s o i l ' s e x c e l l e n t l y on compounds having an 

amino or a hydroxy! group s (je r t a i n groups, n o t a b l y those having a high 

d i p o l e moment r>nd d i r e c t i n g s u b s t i t u t i o n to the ma ta p o s i t i o n , sssm 

a c t u a l l y to d e t e r i o d i n e t i o n . For example, note that the £3> y i e l d 

o b t a i n e d w i t h a c e f c a n i l i d e r i s e s to 7Q,» on i n t r o d u c t i o n o f p mebhyl 

group but drops to ZV/» for the n i t r o d e r i v a t i v e . Further, naphthal e«e 

deriVR t ivee end diphenjil d e r i v a t i v e s seem to res ct more r e a d i l y than 

bensene . d e r i v a t i v e s . 

In the cases #h'ere t h i s method i s s u c c e s s f u l i t i s c e r t a i n l y 

preferable to the o t h e r s . I t uses cheaper, more e a s i l y prepared compounds 

than the diazo s y n t h e s i s , and i n v o l v e s but one step i n 3 t e e d of K"0 or three 

so that i t hag the advantage o f s a v i n g b o t h time and money. I t has t«o 

advantages over the use of elemental i o d i n e by any o f the methods 

o u t l i n e d ' i n the general survey. In the f i r s t pla ce, i t leaves less 

free i o d i n e to c o r r u p t the product, Secondly, i t r e q u i r e s only h a l f 

as ranch i o d i n e as the other methods, for they i n v o l v e the formation 

of HI as a by-product, while i n the I C l method HCl i s farmed. 
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