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XXIV. - Chloyinated Pheqlhydraxines.  

By J. T. HEII'ITT, B.A., B.Sc., Assoc. E.C.S. 

Jx the following paper, ori;hochlorophenylhydrazine and some of its 
more important derivatives are described, and an account is also given 
of the action of carbamide on parachlorophen~ll~ydrazine. The work 
was undertakrn a t  the instance of Dr. Ruhernann, t o  whom I owe my 
best thanks for help afforded me during this investigation. 

The orthoclil ompheny lb yds-nz iize hydvochlovide, C,H,C1*NH*NH2, HCl 
[Cl : N = 1 : 21, wm prepared from ortliochlorani!ine ; 45 grams of 
the latter were d issdwd in 675 grams of concentrated hydrochloric 
acid, and diazotised by 26 grams of sodium nitrite dissolved in 180 
grams of water. The solutiori of the orthochlor*aniline was well 
cooled in a freezing mixture, and t'he sodium nitrite solution added in 
small quantities a t  a time, the mixture being allowed to stand between 
each addition until the riitrous smell had disappeared. The solution waH 
then rapidly filtered, and 152 grams of stlaniious chloride dissolved in 
an equal weight of concentrated hydrochloric acid added, Jnstead of 
an immediate, bulky, white precipitate, as is usually the case in the 
preparation of aromatic hydrazines, the hydrocliloride did not  come 
down for about half an hour, when the solution became pasty owing 
to  the forniation of long c rp ta l s  of the hydrocliloride. which were 
collected and dried on porous plates. As the hydrochloride thus 
prepared carries down with it a considerable amount  of tin, its aqueous 
solution was treated with stilphuretted hydrogen, the tin sulphide 
filtered off, the filtrate decolorised with animal charcoal, when nezes- 
sary, and evaporated on tile water-bath. 

After drying, tho salt gave on analysis numbers agreeing with the 
formula C,H,Cl.NH-NH,,HCl, 

Found. 
Calculated for r------- 

C ,  H,N,Cl,. I. 11. 12 
- - c .......... 40.28 4( P82 

A 5-89 I -_ .......... 4.47 
N .......... 15.64 - 15-81 - 

C l . .  ........ 39-67 _I - 39.4 1 

The hydrochloride forms long, colourless needles, which darken a t  
lt3L-183", and melt at 190' with decomposit'ion. It is readily 
soluble in  watler and alcohol, and the aqueous solution reduces 
Yehling's solution and mercuric chloride, 

The h y d m z i n e  was first obtaitied by the addition of potash t o  tht. 
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210 HEIVI'TT : CHLORIKATED PHES PLHTDRAZINES. 

aqueous solution of the hydrochloricle and ext,ractioii with e ther  ; 011 

distilling off the ether, an cily liquid was left. Attompts were made 
to distil this, but even ah a pvessure of 45 mm. i t  was found that the  
oil split up on distillation, yielding orthochloraniline and nrnmnni:r. 
'Tbe base was then isolat>ed by treating the hydrochloride with a 
concentrated solution of sodium acetate, agitatirg tyith ether, evnpo- 
mting the etbereal solution, and drying the residue over calciuni 
chloride for some days, when a clear, orange-coloured oil was obtained. 
A chlorine determination of this oil showed it, to be ort1:ochloro- 
ppheny lhydrazinc, C,IS,Cl-N H*N 13,. 

Calculated for  
C!6lT+!lN?. Found. 

c1. .............. 24-91 24.49 

O r t l w c h i o ~ o p l ~ e ~ ~  ylseinicnrbnziile is produced on ad  ding a solution of 
potassium cyanate to oi~thochlorophenylhydrazine dissolved in water. 
If the solutions are concentrated, the mixture nearly solidifies to n 
mass of coloudess plates, which are reci~ystallisod from boiling water, 
in which they are sparingly soluble. T'Eiis cnmpound melts a t  161", 
and gpve on analysis numbers corresponding with the formula 
C,H*C 1.N H*NH.CONB,. 

Found. 
r-------- 7 Ctl lc I I la t P'1  f 0 I' 

c'; 14sx~c!o. T .  Ir. 111. c . . . . . . . . . .  45.29 41.7:3 45-68 - 
H . .  5 .53  4-01 - .. . . . . . .  4.31 
N . . . . . . . . . .  19-14! - - 19.iO 

(Irtliochloi.o~hcriyZ-~heiiylt hiorenzicarbazide is formed on add; tig 

1)henyl thiocnrbimide to  a n  e th~ren l  solution of the free hydrazitre 
On evaporating the ether, thin, yellow plates are left, which when w- 
crgstallised from alcohol melt at  13 4'. Tho followi~ig values corre- 
spond with t'he formula C,H,C1.NH.NI€.CS*NH.C6H,. 

Calculated for 
C,,H,,ClN,S. Found. 

CI ............. l ' t e i 9  12-97 
S .............. 11.53 11.23 

An ethereal solution of this compound acquires a deep green col0111~ 
this when shaken wi th  an  aqueous solution of copper sulphate; 

is intensified on addition of ammonia. 
Or~laochlor~phenylhydra,zine~,y~uvic Ac id ,  

C6H,C1.N l3-N :C (CH,) *C 0 0 H. 
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HEKlTT : CHLORISATED PHESTLHTDR BZINES. 211 

-On adding pyruvic acid to the free hydrmino or, better, to an aqueous 
solution of the hydrochloride, a lemon-yellow flocculent precipitate is 
thrown down consisting of needles which, after recr.ystallisation from 
alcohol, melt at 178". This substance gave on analysis the following 
numbers :--- 

Found. 
Calculated for r-hp--.-- -I 

cg €€,"$lo,. 1. 11. 11 [. 
3 I) *(j 5 - C . . . . . . . . . .  50.82 

H .  . . . . . . . . .  4.23 4.58 
N .......... 13.18 
C1 .......... 1 6 T 1  - - 16.33 

- - -  
- 1 S 2 S  - 

This acid is readily soluble in  alcohol, alkalis, arid ammonia, but 
insoluble in sodium carbonate. 

The ethyl salt is readily obtained by heating the alcoholic solution 
of the wid  for some time with the addition of a few drops of sulph- 
U I ~ C  acid. On adding water to  the solution, a nearly colourless 
:igpegnte of needles is thrown down, which aEter recrystallisation 
f i s o m  dilute alcohol melt at 168". 

Aldehydes and ketones (such as benzaldehyde, acetone, and aceto- 
ylienone), added to solutions of the hydrochloride, yield colourless or 
itale-yellow precipitates on the addition of a concentrated solution 
of sodium acetate, but the cornpourids thus fotmed are so unstablc 
that I was unable to further investigate them. 

Yarac.hlorophen~l77a;11dl.cxzint: has already been described by Elsings- 
korst (Inauiy. Dissert., Miinchen, 1884) ; I have st,udied it3 renctior-s 
with certain substanres closely related to urea. Fisoher has studied the 
rcaction of phenylhydraziue with potassium isocyanate (Annalrn,  190, 
113), whiist Pellizari (Gazzetta, 16, 200) and Pinner (Ber . ,  20, 2358) 
hoth acted on this hydrazine with carbamide. I n  both cases plienjl- 
scemicarbazidc resulted. 'I'h is work on the reactions of carbamide 
derivatives with phenylhydrazine was further extended l;;y Skinuer 
and Ruhemann (Trails., 53, 550), who heated ethpl cnrl)amate with 
phenylliydrazine, obtaining diphenylcnrbazide ; they also cornpleteti 
the series ot' semicarbazides arid carbazides containing phenyl groups, 
by acting on phenylhydrazine witli other compounds related to carb- 
amide. 

Action of Part achlo rnphen y Ihy 4%-azine o n  Et 11 y l Car Ba m n  te.-A mi x - 
ture of 2 niols. of pai.~chlorophenylhydrazine with 1 mol. of ethyl 
csi-bamate was heated over a small flame until ammonia ceased to be 
evolved. On cooling, the liquid solidified to a mass of crystals, whicli 
on washing with ether were obtained colonrless. They are somewhat 
soluble in boiliiig water, readily i n  hot alcohol, melt a t  a temperature 
nlwve 250", and give no colour reactioris with ccpper sulphate, mer- 
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212 HEKTTT : CHLORISATED PHENTLIITDRAZINES. 

curic chloride, 01' a.mmonia. Analysis showed that they were not, the 
NH-C H C1 carbazide but dif3aPnchlorophenylcarbamide, CO<NH*C,H:C1' 

Found. 
Calculated for  r-------7 
C~:J€,,N~C'1~0* I. 11. 

Ci . . . . . . . .  26.19 - 26.58 
N 10-:33 10.58 - .......... 

The ether used for washing the crystals of the disubdituted carb- 
:imide left a crop of eolourless crystals on evaporation, which I iutziitl 
to examine f nrther- 

P u l . a c h l o l . o ~ h e n ~ l - ~ ~ e ~ ~ ~ l s e . 1 1 . z i l 7 L i ~ d ~ . - - ~ ~ e  semithiocarbazitle. 
C,H,CI.NH.NH*6~,.NH.C,H, [Cl : N = 1 : 4$ was obtained by adding 
phenylthiocarbimide to a n  ethereal solution of the lij drazine. On 
evaporation, yellow crystals wTc1-e deposited which are sparingly 
soluble in hot! alcohol, and crystallise from i t  in pale-yellow plates 
melting a t  149". They gave the following n n m h r s  on an:dpis :- 

Calculated for 
,,N,SCl. Found, 

GI ............ 12-79 19-98 
s.. ............ 11.33 11.85 

An ethereal solution of this compound becomes green when shaken 
with an  aqueous solution of copper sulphate, and this colour is not 
destroyed on  the addition of ammonia. The coloirr reaction is ana- 
logous to that pointed out by Skiiitier and Rwhernann (loc. cit.) for 
pheny 1 scmit hiocarbnzide. 

Parachlnvophen y lurnzoZe.--Piancr was the fi rsf to prepare plienyl- 
urazole by heating one part of plienylhydrazirie hydrochloride wit1 1 

one and a half parts of earbamide ( D w . ,  20, 2358). The same com- 
pound was afterwards prepared 103 Skinner and Ruhemann (Zoc. cit.) 
by heating phenylhydrazine with biuret. The latter method was 
employed to convert p"rach1orophen~;lh~drnzine into parachloro- 
phenylurazole. Equal weights of biuret and parach1orophenylhydl.- 
mine were heated over a small flame, ammonia was evolved, and on 
cooling the mass solidified. This was extracted with hot dilute 
alcohol, boiled with animal charcoal, filtered, and crjstallised, when 
aggregates of needles melting a t  266' mere deposited. A chloriiie 
estimation showed this substance t o  be parachlorophenylurazolc. 
c, H , C I * ~ - C O  

>NII  [Cl : N = 1 : 41. NH*CO 
Theory for 

C,H,N,C102. Found. 
C1 ............ 16.31 16-37 
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HEWTT CHLOH [SATED PHENTLHYDRXZINES. 

The reaction takes  place according t o  t h e  eqnstion 

213 

+ 2NH::, 

being analogous to that  o h e m e d  in  the formation of phenylurazole. 
Pa,rnchlorophenylhyrll.azine Pnrahanctte.-A parabanate of pheny 1- 

hpdrazine was prepared by Skinner  and  Rizhemann b y  the addition 
of a concentrated solution of sodiiim acetzte to  a mixture of solutions 
o f  phenylhydrazine hydrochloride and parabanic acid. The corre- 
sponding parahailate of pstracblorophenylli~di~~zine may be obt:iined 
in a similar  manner. Pn~~achlorophenyl  hydrazine hydrochloride dis- 
solved i n  water is added to a solution of pnrabnriic acid, and treated 
with a n  excess of sodium acetate solution. A f t e r  the  lnpss of a felv 
minutes, groups of ncedles separate, wliich melt a t  213" with decon - 
position. A chlorine determination showed that this parabanate 
contains 1 rnol. H20, like the phenylhydrazine parabanate. The 
t'(wnu1a C,0,W,H2,2 (C,H,N,Cl), LT,O requires :- 

Tlieovy for 
c,; Ii ,,N,0,c'l2. Found. 

C1 ............ 17-02 1'7.00 

'1'Le parabanate is slighty solubie in boiling water, probably owing to 
the formation of an oxalurhydrazide, 

N U,*CO*NH-C 0 - C  0.NK.N H.C'GH4C'l. 

Act ion  r,f Ch1os.oform and Alcoholic Potash orb Pnrc~chloro~JaenylhyrEr- 
mi.ne.-The isonitrile reaction was applied to  parachlorophenylhydr- 
azine with the  view of preparing the  parachlorinated derivative of 
diphenyltetrazine. A mixture  of chloroform with a n  alcoholic 
solution of parachloroyhenylhydrnzine was treated with alcoholic 
potash. The  reaction s tar ted hy itself, and was  completed by heating 
for some t.irne on t h e  water-bath. T h e  product of t h e  reaction w a s  
t'hen allowed to cool, and after addition of water  shaken wi th  e ther ;  
the  ethereal solution was then agitated with dilute su'phuric acid irl 
order to  remove the  unaltered hydrazine. On evapora tinq the ether, 
a dark-coloured residue was left, which was boiled with water  and  
filterbd from a resinous matter ; the  hot filtrate deposited colourless 
needles on concentration. These darken at 13.5" and melt at 152". 
A nitrogen determination showed this compound to  be formyl-para- 
clilorophenglhydrazine, C6T~4C1*NH*NH.CH0.  

Celrnlatecl for 
C,H,N,C10. Found. 

N ............. 17.67 17.43 

The repinous maLs left on the filter yielded minute crystals on 
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214 KIPPIKG AND W. H. PERKIN: ACTION OF 

allowing it to stand for  about a week ; these probably consisted of the  
desired tetrazine, bu t  the amount  obtained was not sufficient for  
analysis. 1 hope shorttly to re turn  to the  study of this reaction, arid 
to communicate to  the Society t h e  results a.rrived at in the case of 
this and other chlorinated pheriylhy dmzines. 

Uiai u emit y Tlu boi- a to my, 
Carnbdge.  
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