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CCC‘LVII1.-Investigations in the Diphenyl Xeries. 
Part  I I .  Substitution Reactions. 
By FRANK BELL and JOSEPH KENYON. 

THE dinitration of diphenyl has been described by Fittig (AnnuZen, 
1862, 124, 276), Schultz (Annalen, 1874, 174, 201), and Willstatter 
(Ber., 1906, 39, 3478), the products isolated being 4 : 4’- and 2 : 4’- 
tlinitrodiphenyls. Schultz and Strasser (BFT., 1881, 14, 612) record 
that 2-nitrodiphenyl on re-nitration gives 2 : 4’-dinitrodiphenyl. 
The nitration of 4-nitrodiphenyl docs not appear to have been 
described. J t  has now been found that both in the dinitration of 
diphenyl and in the nitration of 2-nitrodiphenyl there are also pro- 
duced considerable quantities of 2 : 2'-dinitrodiphenyl ; under 
similar conditions 4-nitrodiphenyl gives 2 : 4’- and 4 : 4‘-dinitro- 
cliphenyls. The non-formation of any considerable quantity of 
2 : 4-dinitrodiphenyl in these various reactioiis is somewhat sur- 
prising. 

The isolable products of the nitration of 4-benzylideneamino- 
tliphenyl in sulphuric acid solution are soluble in ammonia-an 
inclication that simultaneous sulphonation has taken place. By 
iising a smaller proportion of sulphuric acid a small yield of 4‘-nitro- 
4-aminodiphenyl is obtained. This result is in marked contrast 
t o  the facile nitration of 4-acetylai~inodiphenyl and of 4-dimethyl- 
aminodiphenyl, which give only the 3-nitro-derivatives (compare 
Fichter and Sulzberger, Bey. ,  1904, 37, 878; Garcift Ban& and 
Ferrer Tom&, Aizal. Pis. Quim., 1921, 19, 293). Since 4-hydroxy- 
tliphenyl on energetic nitration gives 3 : 5 : 4’-trinitro-4-hydroxy- 
diphenyl (Garci& Ban& and Guiteras, Anal. Pis. Q u h . ,  1923, 21, 
126) whilst 4-acetylaminodiphenyl on chlorination (bromination) 
gives 3 : 5 : 4’-trichloro(tribromo)-4-acetylaminodiphenyl (Scar- 
borough and Waters, this vol., p. 55i), the alleged conversion of 
3-nitro-4-dimethylaminodiphenyl into 3 : 5 : 2’ : 4’-tetranitro-4- 
dimethylaminodiphenyl by further nitration (Garcih Ban& and 
Ferrer Tomfts, Zoc. cit .)  seemed very striking. It has now been 
fonnd that this product is a dinitro-4-nitrosomethylaminodiphenyl. 
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I ts  constitution has been confirmed by its preparation from 
4-nitrosomethylaminodiphenyl. 

Nitrat ion of 3 -nitro -4-dimet hylaminodiphenyl in sulphuric acid 
solution gives a dinitro-derivative, m. p. 137-138". This is prob- 
ably identical with the dinitro-compound, m. p. 134", believed by 
Vorliinder (Ber., 1925,58,1909) to be 3 : 4'-dinitro-4-dimethylamino- 
diphenyl. Addition of one molecular proportion of nitric acid to a 
solution of 4-dimethylaminodiphenyl in sulphuric acid produces a 
mononitro-monosulphonic acid together with a small proportion 
of the dinitrated amine. 

3 : 4-Diaminodiphenyl has been obtained in greatly improved 
yield and some of its derivatives have been examined. 3-Amino- 
4-acetylaminodiphenyl reacts with nitrous acid to give 1 -acetyZ-5- 
phenyl-1 : 2 : 3-benxtriazole (I), which was also obtained together 
with 1-acetyZ-6-phenyl-1 : 2 : 3-be?zxtriasole (IT) by the acetylntion 
of 5 (or 6)-phenyl-1 : 2 : 3-benztriazole. 

NAc N 

Ph NAc 
On adding sodium nitrite to it solution of tetramethylbenzidine in 

hydrochloric acid Michler and Pattinson (Ber., 1881, 14, 2164) 
obtained a dinitro-derivative, m. p. 188", which gave a diamine, 
m. p. 168", on reduction. GarciB Baniis and Ferrer Tom&s (Zoc. 
cit.) had difficulty in repeating this experiment and even by an 
improved method obtained only a product of m. p. 181-183". 
By replacing the hydrochloric acid by acetic acid we have obtained 
an almost quantitative yield of the dinitro-compound of m. p. 188". 
Ullmann and Dieterle (Ber., 1904, 37, 33) preparcd 2 : 2'-dinitro- 
tetramethylbenzidine (m. p. 230"), by nitrating the amine in 
sulphuric acid solution, and from it the corresponding diamine, 
ni. p. 166". The two diarnines are not identical, as has been shown 
by the melting point of a mixture of the two and by the properties 
of their diacetyl derivatives. 2-Nitrotetramethylbenzidine is 
converted by the action of sodium nitrite and acetic acid into a 
dinitro-derivative, m. p. 145") which is almost certainly 2 : 3'- 
dinitrotetramet hylbenzidine . It thus appears highly probable that 
Michler and Pattinson's dinitro-compound is 3 : 3'-dinitrotetra- 
methylbenzidine. An attempt to synthesise this compound by 
Ullmann's method was unsuccessful, probably owing to  the fact 
that these compounds decompose slightly above their melting points. 

In  continuation of the work recorded in Part I (this vol., p. 1239) 
the hydrolysis of 4-benzoyloxy-4'-acetylaminodiphenyl has been 
examined. The result is in complete agreement with that recently 



INVESTIGATIONS IN TEE DIPHENYL SERIES. PART II. 2707 

published by Raiford and Clark ( J .  Amer. Chem. Soc., 1926, 48, 
483)4-hydroxy-4’-acetylaminodiphenyl .is produced without any 
trace of 4-hydroxy-4’-benzoylaminodiphenyl. This result does not 
seem to be in harmony with the Kaufler formula for diphenyl, 
which, moreover, would require that  mono-substituted derivatives 
such as 2-aminodiphenyl should be capable of exhibiting optical 
isomerism. No case of this kind is recorded in the literature and, 
as shown in the experimental part, the brucine and morphine salts 
of diphenyl-2-carboxylic acid have been repeatedly crystallised from 
various solvents without any indication of resolution being 
0 bi;crvctl. 

E X P E R I M E N T A 1,. 

S it ratio^^ of Diphen?yZ.-Diphenyl (20 g.), dinitrated by Willstiit- 
ter’s met’hod (Zoc. cit.), gave 4 : 4’-dinitrodiphenyl (6.7 g.) and a niore 
soliible fraction (14.5 g.), m. p. 7O-SO0, which, after five recrystal- 
lisations froni alcohol, gave pure 4 : 2‘-dinitrodiphenyl. The 
solid obtained after evaporation of the alcoholic mother-liquors 
was crystallised four times from benzene, and the pure 2 : 2’-di- 
nitrodiphenyl, m. p. 127-128”, thus obtained was compared with 
2 : Z’-dinitrodiphenyl prepared from o-chloronitrobenzene by U11- 
~nann’s method (Ber., 1901, 34, 2177). 

-Titration of Z-Nitrodiphenyl.-A mixture of 2-nitrodiphenyl 
(20 g.), fuming nitric acid (14 c.c.), and water (2 c.c.), having been 
gently warmed for + hour, was poured into water. The precipitated 
semi-solid material was filtered to  remove unchanged 2-nitrodiphenyl 
(1.5 g.) and the residual solid (21 9.) was separated by the method 
clescribed above into 4 : 2’- and 2 : 2’-dinitrodiphenyls. 

Nitration of 4-Xitrodiphenyl.4-Nitrodiphenyl (20 g.), af tcr 
being nitrated and worked up by the procedure described above, 
gave 4 : 4’-dinitrodiphenyl (11.4 g.) and a more soluble product 
(11 g.) from which, after many recrystallisations, pure 4 : 2’-dinitro- 
(liphenyl was isolated. 2‘-Nitro-4-dimethylaminodiphenyl, prepared 
l)y shaking together 2’-nitro-4-aminodiphenyl, inethyl sulphate, and 
sodium hydroxide solution, crystallised from alcohol in small, 
crimson needles, m. p. 100” (Pound : C, 69.6; H, 6.6. C,,H,,O,N, 
requires C, 69.4 ; H, 5.Sy0). The 2’-nitro-4-aininodiphenyl was 
obtained in poor yield by the action of ammonium sulphide on an 
alcoholic solution of 2’ : 4dinitrodiphenyl. 
4- Benxglideneaminodiphe?2?/7, was obtained, by the addition of 

benzaldehydc (1 mol.) t o  a boiling ethyl-alcoholic solution of 
4-aminodiphenyl, in bulky, lustrous plates, m. p. 148” (Found : 
N, 5-55. To this compound (8.6 g.), 
susyended in sulphuric acid (13 c.c.), a mixture of nitric acid (3 ex.) 
anti siilphuric acid (2 c.c.) was added, and the liberated benzaltiehycle 

C1,H,,N requires N, 5.45%). 
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removed in a current of steam, The residual mixture was made 
alkaline, and the solid repeatedly crystallised from alcohol until 
the melting point became constant at 200" (4'-nitro-4-amino- 
diphenyl). 

3-Nitro-4-p - toluenesulphonylaminodiphenyl.-4 - p - Toluenesulph- 
onylaminodiphenyl (6 g.) was warmed for 9 hours with a mixture 
of nitric acid (5 c.c.) and water (100 c.c.). The product (6.5 g . )  
crystallised from alcohol in long, yellow needles, m. p. 118" (rather 
indefinite) (Found : C, 62.0; H, 4.4. Cl,H1604N,S requires 
C, 61.9; H, 4.35%). By hydrolysis with 75% sulphuric acid a t  
lOO", pure 3-nitro-4-aminodiphenyl was obtained. 

was 
nitrated by Fichter and Sulzberger's method (bc. cit.). The crude 
product melted a t  125-128" (yield, more than 90%). Crystallised 
from alcohol, in which it was completely soluble (thus indicating 
the absence of 3 : 5-dinifro-4-acetylaminodiphenyl), it gave pure 
3-nitro-4-acety1aminodiphenyl7 m. p. 132" ; thc mother-liquor 
contained 3-nitro-4-aminodiphenyl. 

3 : 4-Diaminodiphenyl was prepared by adding aluminium amal- 
gam to a suspension of 3-nitro-4-aminodiphenyl in moist ether until 
the red particles had disappeared. After removal of the aluminium 
hydroxide and evaporation of the ether, the residual diamine crystal- 
lised from alcohol in small, colourless cubes, m. p. 103" (yield, 70%) 
(Found : N, 14-9. Calc. : N, 15.2%). 

Acetic anhydride converted the diamine into 3 : 4-diacetyldiamino- 
diphenyl, m. p. 163". A solution of this compound in aqueous 
alcohol set to a thick, clear jelly which, after 24 hours, was com- 
pletely transformed into compact, colourless needles (Found : 
N, 10.4. Cl6HI6O2N2 requires N, 10.4y0). The diamine was con- 
verted by benzoyl chloride and sodium hydroxide into 3 : 4-dibenz- 
oyldiaminodiplzenyl, which melted at 248" after being boiled with 
alcohol, in which it was almost insoluble (Found : N, 6.8. C26H2002N2 
requires N, 7.1%). 3 : 4-Diaminodiphenyl condensed with benzil 
in acetic acid solution to give the quinoxaline derivative, which 
separated from alcohol as a yellow, crystalline powder, m. p. 148" 
(Found : N, 7.9. C2,H1,N2 requircs N, 743%). 
3-Amino-4-acetylaminodiphenyl was prepared by adding aluminium 

amalgam to a suspension of 3-nitro-4-acetylaminodiphenyl (25 g . )  
in moist ether (1.5 litres) until the yellow colour had disappeared. 
The ether was evaporated, and the residue extracted several times 
with boiling alcohol. The hot alcoholic extracts were concentrated, 
filtered, and cooled, the compound (17 g.) being then deposited in 
colourless platelets, m. p. 155" (Found : C, 74.5 ; H, 6.2. C,,H,,ON, 
requires C, 74.3 ; H, 6-2:/,). By the action of acetic anhydride and 

3-Nitro - 4 - acetylaminodiphenyl. - 4:- Acetylaminodiphenyl 
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of benzoyl chloride and sodium hydroxide i t  was converted into 
3 : 4-diacetyldiamino- and 3 : 4-dibenzoyldiamino-diphenyl (de- 
scribed above) respectively. Benzoyl chloride reacted with a pyr- 
idine solution to give 3-beizxoylami~ao-4-a.cet~la~ni~zo~ipheia~1, which 
separated as a white, crystalline powder, m. p. 186", from alcohol 
(Found : N, 8.35. C2,H,,02N2 requires N, 8.5%). 

1-Acetyl-5-pheizgl-1 : 2 : 3-bemtriazole (I) was obtained by adding 
sodium nitrite (3.5 g.), dissolved in water, to a stirred solution of 
3-amino-4-acetylaminodiphenyl (1 1.3 g.) in hydrochloric acid 
(12.5 c.c.) and water (300 c.c.j. The dried precipitate separated 
from alcohol (300 c.c.) in fine, silky needles (6-4 g.), 111. p. 130-132" 
(Found : Ac, 18.3. C14H110N, requires Ac, 18-2%). 5 (or 6)- 
Phenyl-1 : 2 : 3-benztriazole (3.1 g.) was obtained from the alcoholic 
filtrate as a white, crystalline powder, m. p. 156" (Found : C, 73.4; 
H, 4.4; N, 21.1. Calc. : C, 73.8; H, 4.6; N, 21.80,;). This triazole 
is readily soluble in sodium hydroxide solution and can be titrated 
with approximate accuracy, thymolphthalein being used as indicator 
(Found : M ,  199. Calc. : M ,  195). 

By the action of acetic anhydride or acetyl chloride on its solution 
in pyridine i t  gives a mixture of the two possible acetyl derivatives 
(I and 11) which, on account of their similar solubility, are difficult 
to separate, and it is not certain that (11) has been obtained pure. 
They each form needles, (I) m. p. 130-132", (11) m. p. 97". On 
heating (I) with acetic anhydride a mixture of (I) and (11), m. p. 
92-97', is obtained. The great stability of the linking of two 
of the three nitrogen atoms present in the molecules of these com- 
pounds is shown by the results of the estimation of nitrogen by 
Kjeldahl's method [Found : (I) N, 5.9, 6.0; (11) N, 5.9. C,,H,,N, 
requires N, 17.7 (= 3 x 5.9yo). Found for 5 (or 6)-phenyl-1 : 2 : 3- 
bcnztriazole : N, 7.0, 7.1, 7-1. Calc. : N, 21.5 (= 3 x 7.160/,)]. 

3-Amino-4- beizxoylarniitodiphei~yl, prepared by the reduction of 
3-nitro-4-benzoylaminodiphenyl with aluminium amalgam (com- 
pare preparation of 3-amino-4-acetylaminodiphenyl), melts a t  221' 
(Pound : N, 9.6. C,,H1,0N2 requires N, 9.7%). It is difficultly 
soluble in acids and only moderately easily soluble in boiling alcohol. 
It reacts with acetic anhydride to give 3-acet~lamirzo-$-benxo~la~na~~io- 
diphenyl, which crystallises from alcohol as a white powder, in. p. 
311" (Found : N, 8.5. C,lH1,O,N, requires N, 8.50//0), and with 
benzoyl chloride and sodium hydroxide to give 3 : 4-dibenzoyldi- 
arninodiphenyl (above). 

4-l)imethyZamiizodiphelLyl, prepared by shaking 4-arninodiphenyl 
with methyl sulphate and sodium hydroxide, crystalliscs from 
alcohol in lustrous, white plates, m. p. 123'. Diphenylyltrimethyl- 
r7 mmonium hydroxide, which is formed in considerable quantity 

4 Y" 
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during the reaction, is best isolated as the bromide, m. I>. 222", 
by the addition of potassium bromide to the filtrate (Vorlander, 

When 4-aminodiphenyl is heated under reflux with sodium carbon- 
ate and methyl iodide (1 mol.), a considerable quantity of 4-dimethyl- 
aminodiphenyl methiodide, m. p. 218" (decomp.), is formed, so that 
this method possesses no advantage over the preceding one when 
the tertiary base is required. 
3-Nit~o-4-dimethylaminodiphenyl.-An excess of a solution of 

sodium nitrite was added to 4-dimethylaminodiphenyl (16.5 g.) 
in acetic acid, and the red crystals which gradually separated were 
recrystallised from methyl alcohol ; they then melted a t  74" (146 g.). 
Dilution of the acetic acid filtrate with water gave a further crop 
of the same crystals. On the other hand, the continued addition 
of sodium nitrite gave pale yellow crystals, m. p. 122" (compare 
below). 
3-Nitro-4-dimethylaminodiphenyl does not combine with inethyl 

iodide even at 100" in a sealed tube. Reduction of an ethereal 
solution by aluminium amalgam gave only crude 3-amino-4-di- 
methylaminodiphenyl, which was very difficult to  purify. On 
warming this crude product with acetic anhydride, 3-acetyZamino-4- 
dimethylaminodiphenyl was obtained which crystallised readily 
from alcohol in felted needles, m. p. 167" (Found : C, 75.5; H, 7.0. 
Cl,H1,ON, requires C, 754 ; H, 7.1 %). 5-Phenyl-1 : 2-dimethyl- 
benziminazole was not produced when this compound was boiled 
with acetic anhydride (compare Pinnow, Ber., 1899, 32, 1666). 
3 : (5 ?)-Dinitro-4-nitrosomethylaminodiphenyl.-(a) Fuming nitric 

acid (5 c.c.) was added to 3-nitro-4-dimethylaminodiphenyl (9.6 g.), 
dissolved in warm acetic acid (60 c.c.), and after 8 hour the mixture 
was allowed to cool; pale yellow needles, m. p. 122", were then 
obtained. The mother-liquor was poured into water, and the 
precipitate thus formed was crystallised from alcohol ; after separ- 
ation of a small amount of difficultly soluble material (m. p. 290- 
292"), a further crop of dinitro-4-nitrosomethylamino~~~h~~~ yl was 
obtained (Found: C, 51.9; H, 3.5; N, 18.6. C1,HloO5N4 requires 
C, 51.7; H, 3.3; N, 18.5%). 

(b) To 4-nitrosomethylaminodiphenyl (3 g.), dissolved in warm 
acetic acid (20 c.c.), fuming nitric acid (2 c.c.) was added. On 
cooling, lustrous needles, m. p. 122", separated, identical with the 
product obtained by method (a). 

3 : (5 ? ) - Diizitro-4-meth yZamin odiphenyZ.-Dinitro-4-nitrosomethyl- 
aminodiphenyl (4.5 g.) was heated under reflux with alcoholic 
hydrogen chloride (100 c.c.). The bright red needles thus obtained 
in theoretical yield melted at  142-143" after being boiled with 

loc. cit.). 
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alcohol (Found : C, 57.3; H, 4-2. C,,H1104N3 requires C, 57.1 ; 
H, 4.0%). The substance was unchanged after boiling with acetic 
anhydride for 1 hour (compare Kauffmann, Ber., 1907, 40, 4006), 
but in warm acetic acid was rapidly reconverted into the nitroso- 
derivative on addition of sodium nitrite. 

3 : (4' ?)-Dinitro-4-dimethylaminodiphenyl. - 3-Nitro- 4 - dimethyl- 
aminodiphenyl (2.42 g.) was dissolved in sulphuric acid (40 c.c.), 
and nitric acid (3.8 c.c.) added drop by drop. After 3 hours, the 
mixture was poured on to ice, the product neutralised with ammonia, 
and the precipitate crystallised several t,imes from alcohol, orange- 
red plates, m. p. 137-138", being obtained (Found : C, 58.5 ; H, 4.3. 
C14H1304N3 requires c!, 58.6 J H, 4-50,/;). 

Nitration of 4-Dinzeth?llami~zodiyphe722JI in Sulp1mric Ac id  Xolutio;). 
-The nitration (4-dimethylaminodiphenyl, 2.7 g. ; sulphuric acid, 
20 c.c.; nitric acid, 1-1 c.c.) and the subsequent treatment were as 
described above. The pasty precipitate was separated from the 
alkaline liquid, dried, and extracted with benzene, which removed 
a very small quantity of a deep red, crystalline compound [prob- 
ably 2 : 4'( ?)-dinitro-4-dimethylaminodiphenyl], m. p. 170-171" 
(Pound : C, 58.7 ; H, 4.7. C1,H130$J3 requires C, 58.6 ; H, 4-57',',,). 
The part insoluble in benzene crystallised from alcohol in orange 
plates, m. p. 215-217", which contained sulphur and evolved 
ammonia alien heated n-ith dilute alkali (Found : C, 49.1 ; H, 4.8. 
C,,H1,Q,N3S requires C, 49.5; H, 50%). This compound dis- 
solved in warm dilute hydrochloric acid, and, on cooling, long, 
colourless needles separated which did not melt a t  300". Owing 
to the explosive character of this derivative, analysis by combustion 
proved useless. The yield of dinitro-4-dimethylaminodiphenyl was 
not increased by the use of 2 mols. of nitric acid in its preparation. 

2 : 2'-Dian~iiiotetrameth?/lbel2xidine, prepared by Ullmann and 
Dieterle's method (Zoc. c i t . ) ,  crystallised from alcohol in plates, 
m. p. 166". With acetic anhydride, i t  yielded the dincetyl derivative, 
which crystallised in fine, white leaflets, m. p. 191-192", from 
aqueous alcohol (Found : C, 67.6; H, 7.2. C,,H,,0,N4 requires C, 
67.8; H, 7.376). 

a-~itrotetra?netJ~ylOeltxidilze.--,4 mixture of tetrarnethylbenzidine 
(9.6 g.), sulphuric acid (140 c.c.), and nitric acid (2.8 c.c.), after 
being kept for 8 hours, was poured on to ice, and neutralised with 
ammonia. The dried product (m. p. 160") crystallised from benzene 
as a dull red, crystalline powder, m. p. 164" (Found : C, 67.5; 
H, 6.8. C16H1902K3 requires C, 67.4; H, 6.7%). The constitution 
of this compound follows from the fact that on further nitration i t  
yields 2 : 2'-dinitrotetramethylbenzidine. 

2 : (3' ?)-Dinitrotetramethy1benzidine.-Sodium nitrite (2 g . )  in 
4 ~ * 2  
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water (5 c.c.) was added to a solution of 2-nitrotetramethylbenzidirie 
(2 g.) in cold acetic acid (60 c.c.). The precipitate thus formed 
crystallised from benzene-ligroin as a brilliant red powder, m. p. 145" 
(Found : C, 58.4 ; H, 5.7. C1,H,,04N4 requires C, 58.2 ; H, 5.4%). 

(3 : 3' ?) - Dinitrotetrnmethylbenzidine. - To tetramethylbenzidine 
(4.8 g.), dissolved in cold acetic acid (75 c.c.), was added a solution 
of sodium nitrite (4 g.) in water (10 c.c.). The solution assumed a deep 
green colour, but towards the end of the reaction this faded and the 
liquid filled with an orange precipitate, which crystallised from 
benzene in light red needles, m. p. 188". The corresponding diamine, 
obtained by the same method as 2 : 2'-diaminotetramethylbenzidine, 
crystallised from alcohol in plates, m. p. 165-166" (mixed with 
2 : 2'-diaminotetramethylbenzidine, it melted a t  135"). With acetic 
anhydride, it gave a diacetyl derivative which separated from much 
alcohol as a white, crystalline powder, m. p. 281-282" (Found : 
c, 68-0; H, 7.3. C,,H,,O,N, requires C, 6743; H, 7.3%). 

In  an attempt to prepare tetranitrotetramethylbenzidine, 2 : 2'- 
dinitrotetramethylbenzidine (3.3 g . )  was dissolved in sulphuric acid 
(40 c.c.), and nitric acid (1.5 c.c.) added. On being worked up in 
the usual way, the major part of the substance was recovered 
unchanged, but a small fraction, m. p. 185", was obtained (Found : 
C, 50.8 ; H, 4.4%). This may be a trinitrotetramethylbenzidine 
(C1,H1,0,N5 requires C, 51.2; H, 4.5%). 

Attempted Xynthesis of the Dinitrotetramethy1benxidines.-The 
nitration of 4-iododimethylaniline (prepared by Baeyer's method, 
Ber., 1905, 38, 2762) proved unsuccessful, as either iodine was 
eliminated or blue products were formed (compare Merz and Weitz, 
Ber., 1877, 10, 746). 

4-Bromo-3-nitrodimethylaniline was prepared (a)  by the nitration 
of 4-bromodimethylaniline in the cold, (b) by the bromination of 
3-nitrodimethylaniline (Ephraim and Hochuli, Ber., 1915, 48, 630). 
Although the yield obtained by method (a;) was good, the product 
was accompanied by a trace of a substance which was removed with 
difficulty; this crystallised in short, crimson needles, m. p. 109- 
11 1 O ,  from alcohol and was probably 4-bromo-3 : 5-dinitrodimethyl- 
aniline. Method ( b )  gave at once pure 4-bromo-3-nitrodimethyl- 
aniline, m. p. 95". When this was heated with copper powder, a'n 
explosive reaction took place a t  about 170". No reaction took place 
on prolonged boiling with copper powder in toluene-the absence 
of reaction might have been expected, since 4-bromo-3-nitrodi- 
methylaniline was uncha'nged after heating undcr reflux with piper- 
idine for 1Q hours. 

4-Benxylideneamino -4' - hydroxydiphenyl.4-Amino - 4' - hydroxy- 
diphenyl(5 g.) was warmed with benzaldehyde and alcohol (200 c.c.). 
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On cooling, the solution deposited plates, m. p. 200" (Found : N, 5.3. 
C,,H,,ON requires N, 5-15:/,). 
4-Acetyla.nzi~zo-4'-acetoxydiphe~zyl.-4-Amino - 4'- hydroxydiphenyl 

was heated under reflux for 5 hours with a mixture of acetic anhydride 
and acetic acid. The product, rccrystallised from acetic acid, 
formed plates, m. p. 218-220". On prolonged keeping in pyridine 
solution with benzoyl chloride (1 mol.), it gave 4-ucetyZbenxoylunz ino- 
4'-nc~tox?/d~~J2e~z~Z, which crystallised from alcohol in large, compactl 
plates, m. p. 142-143" (Found : C, 73.9; H, 5-3. C,,H,,O,T\ET 
requires C, 74.0 ; H. 5.19;,). On hydrolysis with alcoholic sodiuni 
'ti;;! lroxide this yielded 4- benzoylamino-4'-hydroxycliphenyl, which 
i + ~ s  also prepared by the addition of benzoyl chloride (1 mol.) to 3 
solution of 4-amino-4'-hydroxydipl~en-y1 in ppridine. 
?-'I minodiphezyl was prepared by the method OC Aeschlimsnn, 

Lees, McCIellancl, and Nicklin (J., 1925, 127, 67'). Owing to  its 
feebly basic character, no siiitalile salts with optically active acids 
twiild be obtained. 

Dipheriyl-2-carboxyl~c acid, obtained by Pictet and Ankeromit's 
method (L4n?zale?2, 1891, 266, 143), formed well-defined brucine and 
morphine salts, which were crystallised from several solvents, with- 
out, however, any indication of resolution being obtained. The 
strychnine and the quinine salh were obtained as viscous oils which 
c4oiild not lie crystallised. 
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