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CCCLXVI .-Investigations in the Diphenyl Series. 
Derivatives of 2-Amino- and 4-Amino- Part VIII .  

diphenyl. 
By FRANK BELL. 

IN view of the anomalous nitration of 2-acetainidodiphenyl, which 
jrields 4’-nitro-2-acetamidodiphenyl (I) as a primary product 
(Scarborough and Waters, J., 1927, 89), the behaviour of 2-p- 
toZzcenesv,Zphonan?,idodi(phenyZ has been examined (compare J. , 1926, 
2708 ; 1927, 1129). This compound nitrates with the greates?, 
ease first in the 5-position (11) and then in the 3-position (111). 
The same ease of substitution is shown by 4’-nitro-Z--p-toZziene- 
s2c7phonamidodipheny’l, since under gentle conditions of nitration 

0,N 

ctc>No2 NHAc O b P h  NH*SO,*C,H, 0,N e NH*S02*C7H, 
(1.1 (11.1 (111.) 

it yields the 3 : 5 : 4‘-trinitro-derivative (IV). This behaviour is in 
inarked contrast with that of the acetylated bases, for 5 : 4’-dinitro- 
2-acetamidodiphenyl (V) can be recovered unchanged after solution 
in fuming nitric acid. 2-Acetamidodiphenyl itself undergoes 
nitration less readily than 4-acetamidodiphenyl, but the intro- 
duction of a nitro-group can be effected without use of sulphuric 

O2N 0,N 

O,N NH*SO,*C,H, NHAc 
(IV.1 C>-(-JNo2 0 0 0 2  (V*)  

acid, and in this case the primary product is the 5-nitro-derivabivc. 
Yurther nitration of this, under all the conditions tried, gave 5 : 4’- 
dinitro-2-acetamidodiphenyl (V) as the only isolable product. 
This behaviour accords well with the nitration of 4-acetamidodi- 
phenyl, which gives the 3-nitro-derivative (VI) as primary product 
and then the 3 : 4’-dinitro-derivative (VII) (Scarborough and Waters, 
J., 1927, 1134), and these results suggested that 4-p-toluenesul- 
phonamidodiphenyl should give the 3 : 5-dinitro-derivative (VIII)  : 
actually it does nitrate with the utmost ease in the 3 : 5-positions. 

NO, 

This diiiitro-compound (VIII)  on hydrolysis readily yields the 
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tlinitro-base (IX), which is entirely different from the compound 
to which Fichter and Sulzberger (Ber., 1904, 37, 878) assigned this 
constitution. It is more highly coloured and, less easily acetylated, 
and possesses the much greater solubility and lower melting point 
which compounds with groups in the 3-position invariably show 
when compared with compounds having the same substituents in 
the 4’-position. 

2-p-Toluerrzesulphonm,ethylam~~o~~phe~z~~l also nitrates in the 5-  
position, but since compounds of this type nitrate so much less 
readily and quantitatively than the corresponding unmetlhylatetl 
derivatives, it, is preferable t,(> effect> iiitra tioii before methylation. 

A clificnltj- in acetylating aiiiines hatring nitro-groups in positions 
adjacent ta thc amino-group has tieen not,iced in this work : 3 : 5-  
iliizit?.o-4-a.ml:ilodiphenyZ (IX) a i d  3 : r>-dinitro-4-metlhylarnino- 
diphenyl (X) are acetgdated oii1-j- in thc pwxcncc of sulphuric acid, 
and the acetyl derivative of 3 : 5-17iz ifro-2-nmis?odi2~7~eny7 (XI) l i ~ s  
?lotJ yet been obtained. 

This investigation siiggests that the ~ ~ y l ~ ~ ~ l p h ~ ~ i y l  groiip 113s n 

NO2 NO, Ph 

NO2 NO2 

Ph(I)nTH, P h ~ I I M o  N O , o N B ,  

NQ2 
(XI.) 

considerable advantage over the acetyl group for the preparation 
of highly nitrated amines in good yield. in  higher nitrations 
(especially in examinations of a quantitative character) the liability 
of a nitro-group to enter the p-toluenesulphonyl residue has to be 
guarded against. This difficulty can be overcome by the use of the 
m-nitrobenzenesulphonyl derivative or the p-nitrobenzenesdphonyl 
derivative, which has now been made readily accessible (see p. 2776). 

The nitration of the 9- toluenesulphonyl derivative of 4-hydroxy- 
diphenyl to give the 4’-derivative (XII) is in such marked contrast 
with the nitration of the corresponding derivative of 4-amino- 

(IX, 1 (X-) 

diphenyl (above) that the first use of p-nitrobenzenesulphonyl 
chloride has been made in contrasting the behaviour of the deriv- 
atives of p-cresol and of p-toluidine : p-tolyl p-nitrobenxenesulphonate 
nitrates in the 2-posit)ion (XIIT), and p-nitrobenxenPJsulp7~o~,-p- 
iolzJamide in the 3 : 5-positions (XIV), of the toluene nucleus 
(Me : 1 ). That) the p-nitrobenzenesulphonate gro1.xp is p r n -  
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directing is shown by the nitration of phenyl p-a L t r o t , e i z z e n e s i t Z ~ ~ ~ ~ ~ i e  
to give the 4-niiro-deriv-atire (XV). 

-- 

The resultls outlined above show the powerful orienting nature 
of the benzenesulphonamido-group, its weakening in bhe benzene- 
sulphonmethylamido-group, aid its complete overthrow in the 
benzenesulphonates. 

It appears that  the positively charged sulphur atoin of the 
sulphonamido-group (XVI) facilitates and stabilises the adoption 
of a negative charge by the nitrogen atom (shown by sodium salt 
formation), and ca>uses substitution to  proceed as in the case of a 
phenol. The observed sensitiveness of the acetyl group t o  conditions 
of nitration can only be explained on the assumption that  the 
aeetamido-group enters into salt formation with a strong acid (see, 
inter abia, Dndswell and Kenner, ,J., 1927, 1102), being thereby 
converted into a very weakly orienting positive group, so that  
further substitution naturally resembles tha,t of 2-nitrodiphenyl 
(Ee F&vre and Tnmer, J.,  1926, 304-3; Hell a n d  Kenyon, ibid., p, 

Thc inercuration of cliyheiiyl derivatives ~ S S  been little st8udied, 
though such mercury compounds would seem to offer a ready source 
of substances , sue h as 3 - br om0 - 4 -ace t amid odiphen yl, otherwise 
difficult t o  obtain. A preliminary examination has now been made. 
2-Aminodiphenyl monomercurated in the 5-position (XVII), for 
the product after acetylation and demercuration gave 5-1)romo-3- 
acetamidodiphenyl . 

Hg*OAc 

2907). 

( XVII . ) (XVIII.) (XTX.) 

4-Aminodiphenyl, by analogy with its behaviour on halogenation, 
must mercurate in the 3-position, but the monomercuri-derivative 
actually obtained gave 3 : 4’-dibromo-4-acetamidodiphenyl on 
acetylation and demercuration, a result which is attributed t o  the 
fact that, owing to  the limited solubility of the mercury compound, 
the treatment with bromine must take place in hot acetic acid 
solution. 

This observation recalls the ease with which 4-acetamidodiphenyl 
brominates in tlhe 4’-position (Scarborough and Waters, J., 1926, 
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557 : Kenyon and Robinson, ibid., p. 3050) and in view of the results 
described earlier in this paper it seemed of interest to examine the 
bromination of 4-p - toluenesulphonamidodiphenyl. Under the 
experimental conditions used, only the 3-bromo-derivative could 
he isolated, and in poor yield. 
3-Bromo-4-hydroxydiphenyl gave a monornercuri-derivative, and 

on treatment with bromine this gave 3 : 5 : 4'-tribromo-4-hydroxy- 
diphenyl : the tribromination of 4-hydroxydiphenyl is not easily 
accomplished in normal circumstances. 

The preparation of the above mercurated acetadides directed 
a t ta t ion  to the statement that aceto-p-toluidide on mercuration 
behaves abnormally in giving the anhydro-compound (XVIII) 
(Schrauth and Schoeller, Ber., 1910, 43, 2808). The preparation of 
3-acetoxymercuriaceto-p-toluidide (XIX) both by direct mercuratim 
m d  by acetylation of scetoxymercuri-p-toluidine is now described. 

2-Aminodiphenyl appears to offer a ready means of obtaining the 
highly interesting hydrocarbon o-diphenylene (Dobbie, Fox, and 
Gauge, J., 1911, 99, 683; 1913, 103, 36) by elimination of its 
diazofised amino-group with copper powder (a method so successful 
in the preparation of fluorenone derivatives from aminobenzo - 
phenones; Ullmann and Mallet, Ber., 1898, 31, 1694). However, 
under the conditions of the present experiments 2-chlorocliphenyl and 
2-azodiphenyl were the only isolable products. 

E X  P E E I M  E N  T A  L. 

2-Aminodiphenyl was prepared in 80% yield by the method of 
Scarborough and Waters (Zoc. cit.). West's process (J., 1925, 127, 
494) applied to  2-nitrodiphenyl gave a brown 2-arninocliphenyl in 
only 55% yield. 

Attempted Preparation of o - Diphenylene .--The filtered diazo - 
solution prepared from 2-aminodiphenyl (17 g.) was poured into 
a well-stirred copper paste (from copper sulphate, 125-300 g.). 
Prom the reaction mass, by distillation in steam, a small quantity of 
oily 2-chlorodiphenyl was obtained which crystallised after being 
shaken with hydrochloric acid and with sodium hydroxide; m. p. 
33" (Found : C, 76.6; H, 4.5. Calc. : C, 76.4; H, 4.8%). From 
the residue after steam distillation, ether extracted a gummy 
substance; exixaction of this with cold petroleum left almost pure 
2-azodiphenyl, which crystallised from petroleum in orange needles, 
or from a very concentrated benzene solution in garnet-red prisms, 
m. p. 144" (Found : C, 86.4; H, 5-7. 
5-Nitro-2-acetamidodiphenyl.-To a mixture of nitric acid (d 1.5 ; 

20 c.c.) and acetic acid (20 c.c.) was added 2-acetamidodiphenyl 
(10  g.), the temperature being kept below 30". After 4 hour, the 

Calc. : C, 86.2; H, 5.4%). 
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solution was poured into water and the precipitated solid was 
removed and boiled with alcohol. The filtered solution deposited 
5-nitro-2-acetamidoci~.~en,~l in thick orange needles, m. p. 133" 
(Found : C, 65.3 ; H, 4.6. C1,H1,O,N, requires C, 65-6 ; H, 4.7%). 

If the temperature is allowed t'o rise during the nitration, there 
is formed in addition to  the above compound a mixture of more 
highly nitrated products, which are readily separated owing to 
their sparing solubility in hot alcohol. 

5-Nitr0-2-aminodipheny1, obtained by hydrolysis of its acetyl 
derivative with alcoholic hydrochloric acid, crystallised from 
a,lcohol in yellow needles, in. p. 125" (Found : C, 66-8; H, 4.6. 
C,,H,,O,N, requires C, 67.3 ; The base was readily 
re-acetylatecl and converted into its p-tuluenesulphonyl derivative 
by the usual methods. T>-Nil?.o-S-p-fol~~enesulphona.~nidodiphe~zyl 
crystallised from acetic acid in  thick, pale ycl!om needles, ni. p. 
169" (Found : C, 62.2; H, 3.9. C19H1604N2S requires C', 62.0; 
H, 4*30/,). 

2-p- I 'o luenesz1 , lp?~o~aa~i~o~ip7~e~~,~~l ,  obtaiiied from 2-aminodiphenyl 
by the usual method, crystallised readily from acetic acid, alcohol, 
or benzene-petroleum in large rhombs, m. p. 99" (Found : C, 70.6; 
H,  6.3. C,,H,,O,NS requires C, 70.6; H, 5.3%). Methylation 
yielded 2-p-tolue~zesulphonmethylumidodip~~eny1, which crystallised 
from alcohol in prisms, m. p.  136" (Found : C, 71.2; H, 5.8. 
C,,H,,O,NS requires C, 71.3 ; H ,  5 6 % ) .  

Nitration of 2-p-ToEuenesul~7~o~aamido~l~p~e~yl.-(a) 2-5 G. were 
warmed on a water-bath for 7 hours with a mixture of water (25 c.c.) 
and nitric acid (2.5 c.c.). The product, crystallised from acetic 
acid, gave pure 5-nitro-2-p-toluenesulphonnmidodiphenyl (see 
above). 

( b )  To 3.7 g., dissolved in acetic acid (37 c.c.) at 70", was added 
nitric acid (d 1.5; 3 c.c.) in acetic acid (3 c.c.), and the whole was 
maintained a t  70" for t hour. On cooling, the liquid fiiled with 
prisms of 3 : 5-dinitro-2-p-toluenesulphonamidodipheny1, m. p. 
186", unchanged after cryatallisation from acetic acid (Four,d : C, 
55-5; H, 3.8. C,,H1,O,N3S requires C, 55.7; H, 3.6%). A 
solution of this compound (2 g.) in sulphuric acid (4 c.c.) was after 

hour poured into water and neutralised with ammonia; the 
precipitated 3 : 5-dinitro-2-aminodiphenyl crystallised from alcohol 
in lustrous yellow plates, m. p. 182" (Found : C, 55-2; H, 3.6. 
C12HS04N3 requires C, 55.6; H, 3.5%). This base was recovered 
unchanged after boiling under reflux for 2 hours with acetic anhydride 
alone, and in the presence of sulphuric acid only oily products were 
obtained. 

iY itra fion of 2 - p - Toluenes.lr,Zpho nme f hylanzidod @hen yl .-(a) This 

H, 4.77;). 
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compound (2 g.) was added to a mixture of nitric acid (d 1.5 ; 10 c.c.) 
and acetic acid (10 c.c.) and after 10 minutes the resultant solution 
was poured into water. ( b )  3.5 G. in nitric acid (7 c.c.) were warmed 
on a water-bath, and the mixture poured into water. The gummy 
precipitate obtained by either method, when crystallised from 
acetic acid, furnished pure 5-nitro-2-p-toluenesulphonmethylamido- 
diphenyl in rosettes of small needles, m. p. 152" (Found : C, 62.4; 
H, 4.4. It was proved 
identical with the substance obtained by the methylatiori of !%nitro- 
~-~-Goluenesulphonanlidodiishenyl (described above). 

il.'-Nitro-2-acetanlidodiplieillvl was prepared and hydrolysed ljy 
the method of Scarborough and Waters (lor. c i t . ) .  4'-Nitro-2-p- 
i o l u ~ n e s i L l ~ ~ o ? z c r i r E i d o d ~ ~ h ~ ~ ~ ~ ~ l ,  prepared froin the base in the usual 
manner, cr;-stnllisecl from ncetic acid in very pale yellow needles, 
m .  p. 163" (Found : C, 62.0 : H, 44. C,gH1,O,N,S requires C, 62.0 : 
H, 4.4%). This compound (1 g.) in warin acetic acid (10 c.c.) was 
treated with fuming nitric acid (1  c.c.) in acetic acid (1.5 c.c.). On 
cooling, the liquid filled with crystals which, recrystallised froin 
acetic acid, gave pure 3 : 5 : 4'-trinitro-2-p-toluenesulphonamido- 
rliphenyl in prisms, 121. p. 190" (Found : C, 49.8; H, 3.2. 
C,,H1,O,N4S requires C, 49-8 ; H, 3.1 yo). This trinitro-derivative 
was hydrolysed by dissolving it in concentrated sulphuric acid 
and after + hour pouring the solution on ice. The precipitated 
3 : 5 : 4'-trinitro-2-aminodiphenyZ crystallised from much alcohol 
as a bright yzllow powder. m. p. 229" (Found : C, 47-7; H, 2-9. 
C,,H,O6N4 requires C, 47.3 ; H, 2-67;). 

5 : 4 '-Din itro - 2 -acetam idod iphen yl from 5 - AJ itro-2 - acetam idodiphen yl. 
-To 1 g., dissolved in a mixture of sulphuric acid (3 c.c.) and acetic 
acid (1-5 c.c.), fuming nitric acid (0-8 c.c.) in acetic acid (1 c.c.) was 
added. After 12 hours, the solution was poured into water; the 
precipitate obtained, after being washed with alcohol, crystallised 
from alcohol-pyridine in prismatic needles, m. p. 208", identical 
with the product obtained by the nitration of 4'-nitro-2-acetamido- 
diphenyl. 5 : 4'-Dinitro-2-aminodiphenyl did not react with 11- 
toluenesulphonyl chloride under the ordinary conditions. 

Nitration of 4-p-Toluenesulphonamidodiphe?ayl.-To 10 g., dis- 
solved in acetic acid (10 c . ~ . )  a t  80", fuming nitric acid (10 c . ~ . )  in 
acetic acid (10 c.c.) was added. On cooling, pure 3 : 5-dinitro-4- 
p-toluenesulphonamidodi~henyl (9.5 g.) separated ; it crystallised 
from acetic acid in long needles, rn. p. 189" (Found : C, 55.4 ; H, 3.7. 
C,,H1,O,N,S requires C, 55.7 ; H, 3.6%). Hydrolysis in the usual 
manner gave 3 : 5-dinitro-4-arninodipheny1, which crystallised from 
benzene in orange-red needles, m. p. 177" (Found : C, 55-6 ; H. 3.5. 
C,,H,O,N, requires C, 55.6 ; H, 3.574). This base was mt) attacked 

C,oHl,04N,S requires C, 62-8; H, 4.7%). 
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by acetic anhydride alone, but in the prmenw of sulphuric acid i t  
gave 3 : 6-dinitro-4-acetcrmidodipheny1, which crystallised from alcohol 
in pale yellow needles, ni. p. 146" (Pound : C, 55.8; H, 3.8. 
P14EIl105N3 requires C, 5 5 8  ; It€, 3.6",). 

obtained 
from the corresponding base by methylation, cryshallised from acetic 
acid in needles, m. p.  144" (Found : C, 65.9; H, 4.3. C,,H,,O,N,S 
requires C, 56.2 ; H, 4.0%). Hydrolysis with sulphuric acid gave 
the already described 3 : 5-dinitro-4-methylaminodiphenyl (Bell 
and Kenyon, J., 1926, 2710), which with acetic anhydride, in the 
presence of sulphuric acid, gave 3 : 5-dinitro-4-acetomethylamido- 
diphenyl. This substance crystallised from alcohol in lustrous 
yellow needles, m. p. 149" (Found : C, 57.2 ; H, 4.0. C,,H,,O,N, 
requires C, 57.3; H, 4.1%). 

3 : 4'-Dinitro-4-acetamidodiphenyl.-4-Acetamidodiphenyl (5 g . ) 
was added t o  ice-cold fuming nitric acid (15 c.c.) and after 4 hour 
the solution was poured on ice. The precipitate, after being washed 
with alcohol, crystallised from pyridine in pale yellow needles, 
m. p. 240". 2 G.,  when heated under reflux with alcoholic hydro- 
chloric acid (100 c.c.), rapidly dissolved to  a clear solution which 
soon deposited orange needles of 3 : 4'-dinitro-4-aminodiphenyl, 
readily recrystallised from pyridine. This base did not react with 
p-toluenesulphonyl chloride under the usual conditions. 

p-Nitrobenxenesulphonyl Chloride .-To a boiling solution of 
p-chloronitrobenzene (250 9.) in alcohol (690 c.c.) was added in 
portions the product obtained by fusing crystalline sodium sulphide 
(200 g.) and sulphur (35 g.). The mixture was heated for + hour 
and then cooled to  about 50". The solid product, after being 
washed with alcohol, water, and again with alcohol, was boiled 
with acetic acid (500 c.c.), cooled, collected, dried, and divided 
into 40 g .  batches. Each batch was added to  fuming nitric acid 
(10 c.c.), and the solution was warmed for 1 hour, diluted with water 
(500 c.c.), and filtered. The combined filtrates were evaporated 
aJmost t o  dryness and again after the addition of more water. 
The residue was neutralised with dilute aqueous ammonia, and 
ammonium p-nitrobenzenesulphonate obtained in large crystals. 
This ammonium salt (100 g.) mas heated with chlorosulphonic acid 
(100 c.c.) at 100" for 1 hour, and the cooled solution poured on ice. 
The precipitate was collected rapidly, dried, and crystallised 
from benzene-light petroleum, from which p-nitrobenzenesulphonyl 
chloride separated in large prisms, m. p. 80" (yield, 70 g.). 

The derivatives of this chloride crystallise with remarkable ease. 
By interaction with alcoholic sodium ethoxide in ethereal solution 
it gives ~ f h y l  p-nifrobenxeneszLlphona;te, large plates, m. p. 91 " (Pound : 

3 : 5 - Dinit ro-4-p - tolue ne.sulph o jtmeth glum idodiphe rzyl, 
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C .  42.1 ; H, 3.7.  C,H,O,NX requires C, 41.6 : H, 3.90/,), and with 
iuenthol in pyridine nzcnth?jl p-nitrobenxenesulphonate, long needles, 
in. p. 72" (Found : C, 55.8 ; H, 6.7. CIGH2,O,NS requires C, 56.3 ; 
H, 6.7 yo). The following sulphonates and sulphonamides were 
obtained by interaction of the components in pyridine solution and 
crystallisat'ion of the product from acetic acid. 

Phenyl p-izitrobenxenesulphonate, needles, m. p. 114" (Found : 
C, 51.8 ; H, 3.4. m-A7itro- 
phenyl p-nitrobenxenesulphonate, m. p. 133" (Found : C, 44.9 ; H, 
2.5. C,,IF,O,N,S requires C, 44.5 ; H, 2.50,b). p-Xilrophenyl 
p-nitrobenxenesulphonate, ni. p. 156" (Found : C, 45.0; 13, 2.5%). 

Nitration of Phenyl p-NitroBenxenesulphonate.-2*5 G. were added 
slowly t o  ice-cold fuming iiitric acid (5 c.c.), and the resulting 
solution poured on ice. The precipitate (2.9 g., m. p. 140-150"), 
when crystallised from acetic acid, furnished p-nitrophenyl p-nitro- 
benzenesulphonate (2.4 g.). 

p-Tolyl p-nitrobenzenesulphonate, m. p. 106" (Found : C, 53.7 : 
H, 3.7. C1,H,,O,NX requires C, 63.2; H, 3 ~ 8 7 ~ ) .  

3-Nitro-p-tolyl p-nitrobenxenesulphozzate, m. p. 136" (Found : C', 
4&4 ; 13, 2.9. 

3-Xiti*o-p-tolyl P-)'ifrohenxenes2il~honfffe, m. p,  I l6O (Fonnd : C, 

Nitration of p- Tolyl p -~itroben.zeiaesulp~~onate .-46 G. were added 
t,o fuming nitric acid (10 ex.)  and the solution was poured on ice. 
The resulting precipitate (m. p.  100-110" ; 3.6 g.) on crystallisatioii 
from acetic acid furnished 2-nitro-p-tolyl p-nitrobenzcnesulphonate 

p-~l i t robenxenesul~~l ,hora-p- to l~ la~~~i~e  has m. p. 179-180" (Found : 
C:, 54.0; H, 3.7. C13H12@4N2S requires C, 53-5 ;  H, 4.1%). This 
compound (2.5 g.) and nitric acid (5 ex.)  were warmed on a steam- 
bath until a vigorous reaction took place. The mixture was diluted 
with water and the precipitate obtained, on crystallisation from 
acetic acid, gave p-nitrobenxenesulphon-3 : 5-dinitro-p-tolylamide 
(XIV), m. p. 185" (Pound : C, 40.8; H, 3.0. C,,H,,O,N,S requires 
C, 40-8; H, ass%), which was identified by hydrolysk to 3 : 5- 
&nitro-p-toluidine (acetyl derivative, m, p. 194"). 

6-Acetoxymercuri-2-ccetamidodiphen~l.-~o a solution of 2-amino- 
diphenyl (5  g.) in alcohol (40 c.c.) was added mercuric acetate in 
water (40 C.C. containing acetic acid, 2 c.c.). The precipitated 
oil, after being dried, was warmed with acetic anhydride; the 
product crystallised from aqueous acetic acid in needles, m. p. 200" 
(Found : Hg, 43.2. C,,H,,O,NHg requires Hg, 42.7%). Treated 
with bromine in acetic acid, this compound gave 5-bromo-2-acet- 
amidodiphenyl. crystallising from aqueous alcohol in long needles, 

C,,H,O,NS requires C, 51.6; H, 3.2y0). 

C,,II,,O,N,S requires C, 46.1 ; H, 3.0y0). 

45.9; H, 3.0%). 

(2.5 g . ) .  
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m. p. 128", identical with the coinpound prepared by the method of 
Scarborough and Waters (Zoc. cit.). 

Mercuration of 4-Arninodiphenyl.-Mercurated by the method 
described above, 4-aminodiphenyl gave a white precipitate, m. p. 
167" (Found : Hg, 54.7%), which crystallised from aqueous acetic 
acid without change (Found : Hg, 54-8y0). It appears to be the 
substance C,H,*C,H,<?H, which requires Hg, 54.6%. I ts  

Hg 
solution in warin acetic acid, on cooling, deposited needles of 
3-ace tox~i i ze~cz ir . i -4-ace tum~~odi~~~en~1,  m. p. 206" (Found : Hg, 
42.9. C,,H,,O,NHg requires Hg, 42.7 %). On repeated crystallis- 
ation from boiling acetic acid this compound lost its crystalline 
charizctler and increased in melting point and rnercury conteii tf 
(44*1,46*5y0). The product, m. p. 205", on treatment with brominc 
(1  inol.) in acetic acid gave gummy material, but with an excess of 
bromine i t  gave a compound, sparingly soluble in alcohol and 
crystallising from benzene in colourless needles, m. p. 196'. This 
must be 3 : 4'-dibromo-4-acetamiclodiphenyl (Scarborough and 
Wakers, J., 1926, SGl), and the presence of this additional bromine 
atom accords well with t,he propensity of 4-acetamidodiphenyl to 
brominate in the 4'-position. 

Brominalion of 4-p-Tolucnesulphonamidodiphenyl .-To 6 g. in 
warm acetic acid (50 c.c.) was added bromine (3 9.) in acetic acid 
(15 c.c.). After cooling, the solution was filtered from a small 
amount of unchanged material and poured into water. The gummy 
precipitate, after repeated crystallisation from alcohol, gave 3-brorno- 
4-p-toluenesulp7~onamidodi~hen~yl in large prism-s, m. p. 119" (Found : 
C, 56.4; H, 4.2. C1,H,,O,NBrS requires C, 56.7; H, 4.0%). It 
was identical with the coinpound obtained by the interaction of 
p-toluenesulphonyl chloride and 3-bromo-4-aminodiphenyl in 
pyridine solution. 

3- Bromo - 4-h ydr ox ydiphenyl furnished a uniform mon omercuri - 
derivative, which crystallised from acetic acid in needles, m. p. 235" 
(Found : Hg, 39.7, 39.4. C,,H,,O,BrHg requires Hg, 39-50/6), 
but 4-hydroxydiphenyl gave a mixture of more highly mercurated 
derivatives (Found : Hg, 61.7, 60-6. C,,H,,O,Hg, requires Hg, 
58.4%). When treated with bromine in acetic acid, these com- 
pounds all gave 3 : 5 : 4'-tribromo-4-hydroxydiphenyl. 

3-Acetoxymercuriaceto-~-toZui~~~e.-Mercuric acetate (20 g . )  was 
added to aceto-p-toluidide (10 g.) in acetic acid (100 c.c.) and the 
solution, after boiling iuider reflux for 1 hour, was filtered from 
precipitated mercurous acetate and evaporated under diminished 
pressure. The residue was boiled with water and crystallised 
successively from aqueous alcohol, acetic anhydride, and acetic acid, 
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3-clcet~:ymercuriaceto-p-toZzLidide being obtained in long needles, 
m. p. 178" (Found: Hg, 49.3, 49.6. CI1H,,O,NHg requires Hg, 
49.3%). It was more easily prepared by dissolving 3-acetoxy- 
mercuri-p-toluidine (m. p. 189" decomp. : obtained in quantitative 
yield from p-toluidine) in acetic anhydride, and recrystallising the 
product until of constant, melting point. Treated with bromine 
in acetic acid, it gave 3- bromoaceto-p-toluidide contaminated by 
dibromoacetotoluidide. 
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