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CCCLXXXVI1.-The Action of Bromine upon 

By FREDERICK DANIEL CHATTAWAY and ARTHUR B. ADAMSON. 
THE action of bromine upon the o-tolylhydrizzones of o-, m-, and 
p-nitrobenzaldehydes is very similar to its action upon the corre- 
sponding p-tolylhydrazones (J., 1930, 157, 843). 

When an excess of bromine is used, substitution takes place in the 
w-position and in the 3- and 5-positions in the o-tolylhydrazine 
nucleus. When only the calculated quantity (2 mols.) of bromine 
is used, the hydrogen atom in the o-position and one in the 3-position 
in the o-tolylhydrazine nucleus are replaced. If less than this amount 
of bromine is used, the product, even under carefully regulated 
conditions, is chiefly a mixture of this dibromo-derivative and the 
unsubs tituted' hydrazone. 

N H*N: CH R NH*N:CBrR NH*N:CBrR 

o-Tolylhydraxones and o-Nitrophenylhydraxones. 

(R = o-, m-, orp-C6H4*N0,) 
Those derived 

from m- and p-nit robenzaldehyde-o- tolylhydrazones react with 
A11 these w-bromo-compounds are very reactive. 
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ammonia, yielding the corresponding hydrazidines , and when boiled 
with an acetic acid solution of sodium acetate, give the correspondiiig 
P-acetylhydrazides of m- or p-nitrobenzoic acid. 

R*NAc*NH*COR' +-= R*NH*N:CBrR' N% R*NH*N:C(NH,)R' 

The o-bromo-derivatives (I) of o-nitrobenzaldehyde-o-tolj-l- 
hydrazone behave differently. They do not yield hydrazidines or 
p-acetylhydrazides but , when heated with alcohol or when treated 
with ammonia, readily lose hydrogen bromide and form the explosive 
ketoendoaryliminodihyd~obenxisodiaxole oxides (11) (compare J., 1930, 
159, 845), which may be reduced to the corresponding benxisodiazoles 

CH .CO Na 

(111). 
co co 

CBr:N*NHR + / \ f \ r>NR, + w$>J(J'-J?, 
(111.) 

b-N 
(1.1 (11.) 0 

(R = C,H,MeBr or C,H,MeBr2) 

Since all the w-halogen derivatives of arylhydrazones containing 
a nitro-group in an ortho-position in the aldehyde nucleus lose 
hydrogen bromide or hydrogen chloride in this way, it was of interest 
to  examine the behaviour of similar o-halogen derivatives of hydr- 
azones containing a nitro-group in an ortho-position in the hydrazine 
nucleus. 

The action of bromine upon benzaldehyde-o-nitrophenylhydrazone 
and upon 0-, m-, and p-nitrobenzaldehyde-o-nitrophenylhydrazones 
causes in each case substitution in the o-position and in the p-position 
in the hydrazine nucleus. 

The o-bromo-derivatives thus obtained closely resemble the 
other w-halogen compounds previously described, Those derived 
from benzaldehyde- and rn- and p-nitrobenzaldehyde-o-nitrophenyl- 
hydrazones, when acted upon by ammonia, yield characteristic 
hydrazidines, and when boiled with an acetic acid solution of sodium 
acetate, are converted into corresponding p-acetylhydrazides. 

The one derived from o-nitrobenzaldehyde-o-nitrophenylhydrazone 
again behaves similarly to other w-halogen-o-nitrobenzaldehyde- 
hydrazones and yields an explosive benzisodiazole oxide. 

The nitro-group therefore behaves like other groups substituted in 
the hydrazine nucleus and, like them, modifies only to a limited 
extent the properties of the derived compounds. 

0 0 2  

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

w - Bromo-m-nitrobenxaldehyde- 3-bromo- o-tolylhydraxone. - A solu- 
tion of 2.1 C.C. (2 mols.) of bromine in 10 C.C. of acetic acid was slowly 
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added to a suspension of 5 g. (1 mol.) of m-nitrobenzaldehyde-o- 
tolylhydrazone in 100 C.C. of acetic acid. A dark-coloured solution 
was formed from which w- brosno-m-nitrobenxnldehyde-3- bromo-o- 
tolylhydrazone separated as a yellow solid. This crystallised from 
acetic acid, in which it was moderately easily soluble, in slender, 
bright ycllow prisms, m. p. 164" (Found : Br, 38-6. C14H1102N3Hr2 
requires Br, 35.7y0). 

o-Bromo-m-?zitrobenxaldehyde-3 : ti-dibromo-o-toly1hydrazone.-To u 
suspension of 5 g . of m-nit robenzaldehyde-o- tolyl hydrazone in 
100 C.C. of acetic acid, 4 C.C. (excess) of bromine were added and the 
mixture was heated for some time a t  100" to complete the reaction. 
On cooliiig, w-bromo-m-nitrobenzaldehyde-3 : 5-dibromo-o-tolylhydr- 
azone separated as a bright yellow solid. It crystallises from acetic 
acid, in which it is moderately easily soluble, in bright yellow plates, 
m. p. 152" (Found : Br, 49.0. C14Hlo02N3Br, requires Br, 48-8y0). 

w-Bromo-p-nitroben~ldehyde-3-bromo-o-tolylhydrazone.-This was 
prepared in a similar manner by the action of bromine (2 mols.) upon 
p-nitrobenzaldehyde-o-tolylhydrazone (1 mol.). It crystallises in 
two polymorphic forms, separating from hot acetic acid, in which it 
is moderately easily soluble, in bright yellow needles of a labile form 
which, on standing in the mother-liquor, quickly dissolve and com- 
pact orange prisms of the stable form separate, m. p. 186" (Found : 
Br, 38-8. 

w-Bromo-p-nitrobenzaldehyde-3 : 5-dibromo-o - toly1hydrazone.-This 
was obtained by the action of a large excess of bromine uponp-nitro- 
bcnzaldehyde-o-tolylhydrazone. It crystallises from acetic acid, in 
which it is moderately easily soluble, in slender, bright yellow prisms, 
m. p. 175" (Found : Br, 48.7. C14Hlo02N3Br3 requires Br, 48.8y0). 

The following hydrazidines were prepared by the action of 
2 C.C. of concentrated aqueous ammonia upon a suspension of 
2 g. of the w-bromo-compound in 40 C.C. of alcohol. They are 
moderately easily soluble in alcohol and readily dissolve in concen- 
trated hydrochloric acid, forming colourless solutions from which 
colourless unstable hydrochlorides may be obtained. 
3-Bromo-o-tolyl-m-nitrobenzenylhydraxidine crystallises from 

alcohol in red plates, m. p. 149" (Found : Br, 22.8. C1,Hl3O2N4Br 
requires Br, 22-9y0), 3 : 5-dibromo-o-tolyl-m-nitrobenzenylhydrazidine 
in yellow needles, m. p. 150" (Found : Br, 37.5. C14H1,02N4Br2 
requires Br, 3 7 ~ 4 % ) ~  3-bromo-o-tolyl-p-nitrobenzenylhydrazidine in 
very dark red prisms with a pronounced green reflex, m. p. 152" 
(Found : Br, 23.0. C14H,,02N4Br requires Br, 2%9y0), and 3 : 5- 
dibromo-o-tolyl-p-nitrobenzenylhyclrazidine in orange-red needles, 
m. p. 171" (Found : Br, 37.4. CI4Hl2O2N4Br2 requires Br, 37.4%). 

m-Nitrobenz-p-acetyl-3 : 5-dib~omo-o-tolylhydrazide.-A mixture of 

C14Hl102N3Br2 requires Br, 38.7%). 
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Q - b romo -m-nit r obenzaldehyde- 3 : 5-dibromo -0- t olylhy dr azone (2 g . ) , 
anhydrous sodium acetate (2 g.), and 40 C.C. of acetic acid was boiled 
under reflux for 2 hours. The colourless solution so formed was 
poured into 400 C.C. of cold water ; m-nitrobenx-p-acetyl-3 : 5-di- 
bromo-o-tolylhydraxide then separated as a white solid. It crystal- 
lises from alcohol, in which it is moderately easily soluble, in colour- 
less prisms, m. p. 176" (Found : Br, 33-6. C1,H,,O4N3Br, requires 

p-Nitrobenx-~-acetyl-3-bromo-o-tolyl7~ydrazide, prepared similarly 
from w - bromo - p - nitrobeiizaldehyde - 3 - bromo - o - tolylhydrazone, 
crystallises from alcohol in colourless prisms, m. p. 195" (Found : 
Br, 20-5. 

G) - Bromo- o - nitrobenxaldehyde - 3 - bromo- o - tolylhyclrazone. - This 
separated in yellow crystals from the solution obtained by adding 
2.1 C.C. of bromine (2 mols.) in 10 C.C. of acetic acid to a suspension 
of 5 g. of o-nitrobenzaldehyde-o-tolylhydrazone (1 mol.) in 50 C.C. 
of acetic acid. It decomposes when warmed with acetic acid but may 
be recrystallised from a mixture of benzene and high-boiling petrol. 
eum, from which it separates in yellow plates which darken in colour 
when exposed to light; m. p. 108" (Found: Br, 38.7. 
C1,HllO2N,Br2 requires Br, 38.7%). 

When boiled for a few minutes with alcohol or w-hen a,mmonia gas 
is passed into the solution in benzene, it loses hydrogen bromide and 
is converted into the explosive 3-Eeto-1 : 2-endo-3'-bromo-o-tolyl- 
imino-2 : 3-dihydro-1 : 2-benxisodiaxole l-oxide, which separates as a 
bright yellow solid. This crystallises from alcohol, in which it is 
moderately easily soluble, in bright yellow prisms, explosion point 
151" (Found : Br, 24-4. 

3 - Keto - 1 : 2 - endo-3'-bromo-o-tolylimino-2 : 3-dihydro-I. : 2-benziso- 
diaxo1e.-Excess of a solution of stannous chloride in hydrochloric 
acid was added to a cooled solution of the explosive compound in a, 
mixture of equal parts of acetic and concentrated hydrochloric acids. 
On dilution with water, 3-Eeto- 1 : 2-endo-3'-bropno-o-tol~Zi~i~o-2 ; 3- 
dihydro-1 : 2-benzisodiaxole separated as a pale yellow solid. It 
crystallises from dilute acetic acid in very pale yellow, hair-like 
needles, m. p. P81" (Found : Br, 25.3. CI4H1,ON,Br requires 
Br, 25.3%). 

o - B r ~ n o - o - m i t r o b e n ~ ~ e h y d e - 3  : 5-dibrorno-o - toly1hydraxone.-This 
could not be prepared by the direct bromination of o-nitrobenzalde- 
hyde-o-tolylhydrazone (compare J., 1930, 159), but was obtained as 
a yellow solid by the addition of 2-1 C.C. of bromine (1 mol.) to  a 
suspension of 10 g. of o-nitrobenzaldehyde-3 : 5-dibromo-o-tolyl- 
hydrazone (1 mol.) in 100 C.C. of acetic acid. It crystallises from a 
mixture of benzene and high-boiling petroleum in yellow flattened 

BI', 33'9%). 

C1,H140,N,Br requires Br, 2o.4yO). 

C,4H,o02N,Br requires Br, 24.1%). 
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prisms which rapidly darken on exposure to light; m. p. 137" 
(Found : Br, 49.0. 

When ammonia gas was passed into a solution of this compound 
in benzene, 3-keto-1 : 2-endo-3' : 5'-dibromo-o-tolylimino-2 : 3-dihydro- 
1 : 2-benzisodiazole 1-oxide separated as a bright yellow solid. This 
crystallises from alcohol in bright yellow tablets, explosion point 
145" (Found : Br, 30.1. C14H,02N,Br, requires Br, 38.9%). 

w-B~omobe~zxnl~eh~de-4-bromo-2-nitrophenylhydra~one.-~ G. of 
benzuldehyde-o-izitrophenylhydrazone were suspended in 100 C.C. of 
warm acetic acid, a,nd 3 C.C. of bromine (slight excess) added. On 
cooling, w-bronzobe~zxaldehy~~-4-bromo-2-lzitrophenylhydra~o~~e separ- 
ated as an orange solid. It crystallises from acetic acid, in which it 
is moderately easily soluble, in orange-yellow prisms, m. p. 166" 
(Found : Br, 40.3. 

w-Bromo-m-nitrobenxnldehyde-4-bromo-2-nitro~hen~lhydra~~~ae, pre- 
pared similarly from m-nitrobenzaldehyde-o-nitrophenylhydrazone, 
crystallises from acetic acid as a felted mass of bright orange prisms, 
m. p. 201" (Found : Br, 35.8. C13H804N4B1*, requires Br, 36-0y0), 
and ~-bromo-p-nitrobenxaldehyde-4-brmno-2-nitrophenyllaydraxone, 
obtained similarly from p-nitrobenzaldehyde-o-nitrophenylhydr- 
azone, in bright orange prisms, m. p. 242" (Found : Br, 35.8%). 
4-Brorno-2-nitrophenylbenxeny1hydrazidiney prepared in the usual 

way, crystallises from alcohol, in which it is rather sparingly soluble, 
in almost black prisms with a green reflex; m. p. 188" (Found : 
Br, 24.0. Cl,Hl10,N4Br requires Br, 23.9%). 
4-Bromo-2-nitrophenyl-m-nitrobenxenylhydraxidine is so sparingly 

soluble in the usual organic solvents that it cannot be crystallised 
from them; i t  crystallises from hot aniline, in which it is easily 
soluble, in dark brown needles, m. p. 245" (decomp.) (Found : Br, 
20.7. Cl,H,,04N5Br requires Br, 21.0~0). The hydrochloride 
crystallises from a mixture of equal parts of alcohol and hydrochloric 
acid in pale yellow plates, m. p. 235" (decomp.) (Pound : C1, 8.2. 
Cl,H,,04N,Br,HC1 requires C1, 8.5%). 
4-Bromo-2-nitropF,enyl-p-nitrobenxenylhydrazidine crystallises from 

a mixture of equal parts of aniline and alcohol as a felted mass of 
brown needles, m. p. 249" (Found: Er, 20.8. C13H,,04N,Br 
requires Br, 21.0y0). 

m - Nitrobenx - p - acetyl - 4 - bromo - 2-nitrophenylhydrazide, prepared 
from o- bromo-m-nitrobenzaldehyde-4- bromo-2-nitrop henylhydr- 
azone in the manner described for the o-tolylhydrszide, crystallises 
from alcohol in colourless shining plates, m. p. 173" (Found : Br, 
18.7. C,,HllO,N,Br requires Br, 18-9y0). 

0 -:Bromo - o - nitrobenxaldehyde - 4 - bromo-2-nitropheny1hydraxone.- 
Excess of bromine (4 c.c.) was added to a suspension of 5 g. of o-nitro- 

C14Hl,0,N,Br3 requires Br, 48-8y0). 

C1,H,0,N3Br2 requires Br, 4O*1y0). 
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benzaldehyde-o-nitrophenylhydrazone in 100 C.C. of hot acetic acid 
and the mixture was heated until SL clear orange solution was formed. 
On cooling, o-b~omo-o-nitrobenzaldehyde-4-b.romo-2-nitrophenylhydr- 
azone separated as an orange solid. It crystallises from acetic acid 
in deep orange prisms, m. p. 137" (Found : Br, 35.9. C13H804N4Br2 
requires Br, 36.0%). 

When ammonia gas was passed into a solution of this compound 
in benzene, 3-keto-1 : 2-endo-4'-bromo-2'-nitrophenylirnino-2 : 3-di- 
hydro-1 : 2-benzisodiazole 1-oxide separated as a bright yellow solid. 
It crystallises from alcohol in bright yellow prisms, explosion point 
142" (Found : Br, 21.8. C,,H,O,N,Br requires Br, 22.074). 
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