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Hydrazine. Part X.* Salts of Some Aldazines and Ketazines.
By (Mrs.) E. G. Sonwn, R. H. Marks, and W. PuGH.
[Reprint Order No. 5430.]

Simple and complex salts of a variety of aromatic aldazines and ketazines
are described. No salts of aliphatic aldazines, and only a few of aliphatic
ketazines, could be prepared by similar methods.

Parts II, IV, and VI * describe some complex salts of dimethyl ketazine and certain
hydrazones. Shoesmith and Slater had previously reported a chlorostannate of anisald-
azine (., 1925, 127, 1490). The present work, undertaken to survey the salt-forming
properties of azines in general, has resulted in the preparation of halides, sulphates, halo-
geno-antimonites, -bismuthites, -stannates, and -platinates of a variety of azines. The
following points emerge : (1) Aromatic aldazines and ketazines yielded halides, sulphates,
and complex salts. (2) Aliphatic ketazines gave salts less readily; no simple salts were
obtained; dimethyl ketazine yielded complex salts but its homologues, under comparable
conditions, formed salts of the corresponding hydrazones instead, thereby confirming
observations made in Parts II, IV, and VI (locc. ¢it.). (3) Aliphatic aldazines have yielded
no crystalline salts; in some cases, oily products were obtained at —50° or below (which
decomposed rapidly at room temperature) and, in other cases, crystalline products of
variable composition showing varying degrees of polymerisation. (4) ‘“ Mixed ™ azines,
containing 1 mol. of each of aromatic aldehyde and acetone condensed per mol. of hydrazine,
gave salts most readily. (That these were not salts of Mannich bases is shown on p. 1755.)

The halides and sulphates were obtained, with the single exception of salicylaldazine
hydrobromide, only under strictly anhydrous conditions; they are readily hydrolysed in
aqueous solution. The same was true of the chloro-complexes; the bromo- and iodo-
complexes, on the other hand, are less soluble and more stable and were generally obtained
by adding the concentrated acid to the azine and metal salt in nitrobenzene solution.
The complex platinates undergo self-reduction in aqueous media and were also best
prepared from non-aqueous media.

EXPERIMENTAL

Analytical Methods.—The methods of analysis employed were those previously reported
(Part VI, loc. cit.; J. Appl. Chem, 1954, 4, 47), but it was essential to remove aldehyde and
ketone as a preliminary to analysis by boiling with 5N-hydrochloric acid (for hydrazine, sulphate,
bismuth, and tin) or with 2N-sulphuric acid (for halogen and antimony). Tin was first separated
as sulphide because direct precipitation of hydrated oxide gave low resuits.

General Methods of Preparation.—Although the ketazinium salts described in previous papers
were made direct from the ketone, the salts now to be described were best prepared from the
azine. The salts of salicylaldazine in particular were liable to contain free salicylaldazine, and
fractional crystallisation or extraction with hot solvent was found necessary. The yields were
in most cases 40—909%,.

(a) Hydrochlorides and chloro-metallic complex salts: hydrogen chloride was passed
through solutions of the azine, or of azine and metal halide, in nitrobenzene, ether, or xylene;
in a few instances, nitrobenzene solutions of azine hydrochloride and metal chloride were mixed.

(b) Bromo- and iodo-metallic complex salts : the azine in nitrobenzene was mixed with the
metal bromide or iodide in nitrobenzene, ether, or xylene, and excess of hydrobromic acid (489,)
or hydriodic acid (579,) was added. Crystals separated at the interface.

(¢) Complex platinates : chloroplatinic acid in ether, or bromoplatinic acid in #-butyl alcohol,
was added to the azine and a small amount of the corresponding aldehyde or ketone in ether.

(d) Sulphates: an equivalent quantity of sulphuric acid (989%,) in ether solution (29,) was
added to the azine in ether or xylene.

(e) ““Mixed ”’ azines : molecular proportions of aromatic aldehyde and hydrazine hydrate
(959%,) were boiled with acetone and excess of hydrobromic or hydriodic acid; or the hydrazone
was simply dissolved in acetone. The iodide (Table 3) was also made by adding hydriodic acid
to dimethyl ketazine in benzaldehyde at 0°.

* Parts 11, IV, VI, 1X, J., 10533, 354, 2491, 3445, 1954, 2429,



Sohn, Marks, and Pugh

1754

{ uonpounxs yydrens Jumnyoerjearq ‘pal (L) pue (g) :1spmod o8uelo (g)

2
2

&

Aouvfﬁl
(1o19) »

1 pomsoly

2
2
q
q
v

(qu
(qu)
1 powsoly

*sudzueqOIIU = (qu) :

*ropmod a8uero (171)

t1opmod ourreis£1d moyph (§)—

(ggL1 'd) ,, uoneredsiq jo SpPO3AY Tet0uay) 93 |
uv?som pal (01) :8underpeaq ‘oduelo ()

wzso.ﬁmobn par (8)

(z) ‘1opmod Bo:PA ared (1) :s1e3ISAI0 JO 030 IN0JOY)

)
)
)

)
D)
)
)
)
)

1¢¢ 166 GO0l — — 8% G¥E POl — — IO (CNFTHED
L¥S €383 gL — — 9¢ L1 §L — — 213a P NTTHPO
1-¢¢ 33 101 — —  9€¢ ¥I1g €01 — — :oiézaﬂmno
£€5 LI  I-L — — ¢%¢ 635 69 — — P13 PN HD)
L8 ZC1  0¢ —  —  ¥L& TIS1 09 - - “1Id* N HTO)
¢cb €Ll LG —  —  ¢gF TL1 9¢ - — Y114 (N THTO
8-¢% 6-L1  6C — — 1% L8T 6¢ — — .EE * z_::,m
s ¥01  9¢ 0-€ 668 33 G0l 9¢ 63 668 *1gus*(®*N°0“'H’'D
&Ly 911 €9 95 166 L9% 911 €9 93 ¥3g  ‘igusi(® z:m:
9% L¥1 6L %€ ¥I1¥ 998 0ST 6L ¢ L0y °1DustEN o.::__d
8% 8¢l 98 ¢¢ 8Fp 6L ¥CT 98 6-¢ P *1OUStENTH?
X W _'U'N H 9 X W CH'N H 9 B[ULIO]
(%) paarmbayy (%) punog

6) {pai-aduelo (g)

¢19

8-S
¢-0F
9-1%
¥-E¥
6:¢¢
0-+3
¥-¢6
¢-9¢
¥-8¢

¢-09
0GP
6-9%
G 6b
L-9%
182
508
X

613

el
€L

IXWCHE(N

¢ pa1-a8uelo (1)

K\QDI\Q‘NM’}_I-—tLQM’.\I
D FH HHOMN M

WHODE-ID X
COOHHHM

YH'N

O] =

N -

|

LM A0
LR K N ]

ORI FE
AN A~ O —

s

‘o8uero (9)
¢-61 019
G-L1 —
G881 99
€¥%c  9:0%

— €-0%
8:G¢ 8-€F
0-T€ 6:G¢
¥-8¢ €-¥¢
0-0¢ $9-9%
9-13  ¢-9¢
€61 1-8¢
1-0g  L-09
0-Lg  0-9%
9%¢ O-L¥
8:94%  ¥6¥
0-9¢ 6-92
€€¢ 1-8%
g-ge  L-08
o X

.OGJNEGDOHﬁE = Dﬂ
“morpA (g1)

(%) portnboy
"XIWHQIINNY) ‘autzopsiuv puv ouizopiloyvs ouszopwzusq [0 Sopymmsig- puv SIPIUOUUD-0UITOIV [T

(%) punog

‘pox (81)—(91) !e8uero (¢1) ‘eSurelo ($1)
tmoak (g) {morph (p) foSuero (g) tsozv% (%)
80¢ 1€ 91 961 FIEENPOM T H D
916 €¢ 91 ¥LI IEPNPOST HT D
$3c 8¢ LT 6LI gt N HYO
295 &b @ €95 gWU'NCOY'H''D
— 9% — — g g®NPOTH™O
LLE  g¥ LT FCG LI N HTO
9-€¢  §¢ I8 608  PIOMCNPOTH'TD
s¢e  ¢¢ 9%  08%  IOIEENPOSTH'D
yLE LG ¥Z 966 I NETHTO
661  ¢€ ¢ 0¢a "1 NPOTHID
6€1  9¢ 81 161 "1QS*NFO®TH"' D
0¢T  9¢ 91 803 YIasENEITD
1-LT 9% L's  9L% T1EaqsiNPO“THID
6-LT 8% 61 L¥c "IIASPNPOT'HTD
L8l 8% 3 6% YI1qSENETHTD
633 %9 ¢g 198 "OASINCO'H''O
1% &9 ¢ L€8  IDAS*NPOTTHO
196 89 Ls  ©C¢ "IDASENFTHYD

W ‘H'N H o] B[OULIO]

88T1—L8RI
‘dwooop

(-dwooop)
8GT—LGI
¥8—¢c8

915—¥12

161—061
681—881
o¥e—0¥8
gee—8I8
023—3C13%

o9GG—LIZ

.nw 2

ND) ‘souozvaply puv sourzv ouos Jo SIIPUYVIG- puUv SIPUUDIS-0UIT0M I

|EG—CLT
8T 9%
08C—R8GG
nvm!lﬁwm
LEG

M.QIQNT
LEG—9¢€3
0ec—¢€l1e
906—00¢
Sle—¥Ic
GIe—1I¢

06T—¢€LI
816—91%
€61—0661
081—6LI
006—861
G8I—GLI

oLGT—9CT

-nw .H}H

*10%d
1¢131

103d
P13

113

13 q
® 1131
f1qug
fiqug
wo:m

1Dus
"X

T ATV,

‘o8uero (1
ﬂﬁmio jo ?ES PUB) INO[0)) o

‘g
frier
et
igquel
vrgquel
Fagrigl
FIoter
oL
ot
‘198
*1as

*1q8
Y1193
Y1198
*1e1qS
"109S
1098
'10as
"X

H 840 (11)
H #do (01)
e
'S0 (6)
N0 (8)

UJPWO HO-H®O (L)
,‘J
UdeNg
HO-*H®D
HO- ?zov 1°0-¢
HOH®D
:o.Eov H°D-0
HOI11%)

A p: |
« punoduron

*aurzepre[Aorres awos onﬁnoQ [[13 ‘DUSZUIGOLIU 30U YIIM Surysem pue ‘uonjesi[eisA1o poyeodor 1033y
‘(ggLt *d) . co;mu‘&ou& JO SPOURIY [elsuay) , dag M

‘o8uelo Am:

.Bo:ax ared (1)

1) !so[pasu mofraL (1)

o (emwo)* :3 a
9-(HO)''H

HO-(e30)Y
1 HO-(HO)
H

HO- Aozov
HO- Eov
H

1o azov
HO-(FO)'H

:t‘.
S
_— o Oy
RIS
NS a0 20 S

n:’f"l ;":Liff
e, © ©
= o(_,..fc\_)o

AU AURSA I

HO- @Sov
HO-(H ov

HO- Ezo
HO-(HO)
HOH

q
« punoduron

I:’U
U QO
w

-
wL

© P @ O
L9
SR NSRYNS)
— o1 -

[ TGV



[1955] Hydrazine. Part X. 1755

(f) Hydrobromic acid (48%) was added to a hot saturated solution of the azine in nitro-
benzene.

General Properties of the Salis.—Apart from the complex platinates, which are red, the
aldazinium salts show the expected gradation in colour and m. p. The chloro-salts are lightly
coloured, the bromo-salts yellow or orange, and the iodo-saltsred ; the m. p. rises with increasing
complexity of the base for any one anion, with increasing atomic weight of the halogen for
the same base and metal, and with increasing atomic weight of the metal for the same base and
halogen. The simple salts and the chloro-complexes are readily hydrolysed in water, smelling
of aldehyde or ketone in moist air, but the bromo- and the iodo-complexes, especially, are
decomposed with difficulty by boiling hydrochloric acid. The complex platinates undergo self-
reduction, slowly in water and rapidly in alkali, to platinum and nitrogen. They are insoluble
in cyclohexane, ether, and xylene, and sparingly soluble in nitrobenzene, dioxan, and pyridine.

Unsuccessful Attempts to make Salts.—Attempts to make simple salts of acetaldazine,
dimethyl ketazine, di-n-propyl ketazine, and di-n-butyl ketazine failed. Impure chlorides and
sulphates were obtained from #-butaldazine and n-propaldazine. Propaldazine and butaldazine
gave no salts with the complex acids used, but acetaldazine and crotonaldazine gave crystalline
halogeno-stannates, -antimonites, and -bismuthites of variable composition; the equivalent
weight of the base in these products was high, indicating polymerisation.

N-o0-Nitrobenzylidene-N'-isopropylidenehydrazinium Bromide.—This salt separated as creamy
white crystals, darkening with age, m. p. 156—158°, when hydrobromic acid (48%,) was added
to o-nitrobenzaldehyde hydrazone in acetone (Found : C, 41-9; H, 3-8; N,H,, 11-0; Br, 27-6.
C,oH,,0,N,Br requires C, 42-0; H, 4-2; N,H,, 11-0; Br, 27-49%,). A sample of this salt was
made into a paste with potassium carbonate and water and extracted with ether. The free
base, isolated in the usual way, had m. p. 67°, undepressed on mixing with an authentic specimen.
(This proved that it was not a salt of a Mannich base.)

Bis-(NN-di-o-nitrobenzylidenehydrazinium) Hexachlorostannate.—A  greyish crystalline
powder, m. p. 183—190° (blackening at 180), of the above-named saif was precipitated on
treating o-nitrobenzaldazine (2 mols., in hot, dry xylene) with stannic chloride (1 mol., in nitro-
benzene) and hydrogen chloride [Found: C, 37-0; H, 3-0; N,H,, 6-:7; Cl, 22:7; Sn, 12-8.
(C14H1,0,N,),SnCl, requires C, 36-2; H, 2-4; N,H,, 6-9; Cl, 22-9; Sn, 12-8%].

Tables 1, 2, and 3 give the other salts that have been characterised.

TaBLE 3. Halides and sulphates of some aldazines and kelazines, (RIN-NR)HX.

Compound * , Found (%) Required (%

g K X M p. Formula ENH, X+ C NH, X} Method
1) CH,CH HSO, 160— CyHN,HSO, 534 10:5 317 54:8 10-5 31-4 d (ether)
@) o-CgH(OH)-CH  Br P CyHO,N,Br- 509 9-9 24-9 52:3 10-0 249 f
(3) 0-CeH,(OH)-CH  HSO, e C,H,;0,N,HSO, 49-7 9-5 28:3 49-7 9-5 28-4 d (xylene)
(4) p-C{H(OMe)-CH  HSO, 200 C,6H ,;0,N,HSO, 52-1 87 26-3 52.5 87 26-2 d (ether)
(5) CMePh c1 123923— C1eH12N,Cl — 1148 13-4 — 11.7 13-0 a (ether)
(6) CMePh HSO, 120 C;H;,N,HSO, — 98 294 — 9-6 288 d (ether)
() CPh, c 1(}%-2— CaeH, N,Cl — 81 90 — 81 92 a (ether)
(8) 6-C5H4(OH;-CH CMe, Br 177— C,,H,,ON,Br  46-8 12-5 31-2 46-7 12-5 311 ¢ (acetone)
9) CeH,CH CMe, Br 135 C1oH 5N, Br 49-6 13-2 33-2 49-8 13-3 33-2 ¢ (acetone)
(10) CeH,CH CMe, I 1(11)22— C,oHN,ILH,O ¢ 38-8 10-3 41-3 39-2 10-5 41-5 ¢ (acetone)

* Colour, etc., of crystals: (1) yellow; (2)—(3) yellow plates; (4) yellow powder; (5)—(7) white;
(8) pink, monoclinic; (9) white; (10) yellow. { Here, X = halogen or SO, (not HSO,).
1 Found : Loss at 56°/15 mm., 5-5. Required : H,O, 5-9%.

Acknowledgment is made to R. von Holdt, B.Sc., for the combustion analyses, and to the
Director of the National Chemical Laboratories of the C.S.1.R. for some microanalyses.

UNIVERSITY OF CAPE TowN. [Received, May 31st, 1954.
Revised, January 6th, 1955.]




