
PART V
Interaction of atoxyl with halogen derivatives 
of (a) acetoacetarylamides and (b) cyanaeet- 
arylamides-(Synthesis of organo-arsenicals)•
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P A-R I V

THEORETICAL

The credit of preparing the first aromatic n

compound of arsenic goes to Be’ehamp (1), On heating

aniline with arsenic acid, he obtained a colourless product,

which had the functions of a monobasic acid, giving rise to

well defined metallic salts, whieh are not hydrolysed by
aqueous caustic potash. 7

Ehrlich and Bertheii/im (2) showed that the action

of arsenic acid on aniline is comparable with that of

sulphuric acid on the same base. In both the cases the acidic

group enters the aromatic nucleus giving rise to p-amino -

phenyl-arsonic acid (arsanilic acid, I ) and p-amino-phenyl-

sulphonic acid (sulphanilic acid, II ) respectively*
NHi NHi
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The recognition of the correct constitution of 

atoxyl (III)- the monosodium salt of (I), proved to be of 

utmost importance to chemotherapy, as it opened a wide field 

for chemical and biological investigations. Ehrlich and 

Berthelm (2) prepared a large number of new compounds, among 

the first of which was 4—acetylaminophenyl-arsonic acid, 

whose sodium salt- arsacetin (IV) is found to be less toxic 

than (III).
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NH-COCHa

ho- As - ON, .SH2.0 HO—As-ONa . "3-4 H2.0» H0 O

OH) (,V) *
Atoxyl and arsaaetln showed no trypanocidal 

properties in the test-tube, but exerted a therapeutic 
action when injected into the body, Ehrlich found that many 
tissues act as reducing substances, and he assumed that 
pentavalent arsenieals, probably, undergo reduction in 
animal body before acting upon the trypanosomes. Accordingly, 
he reduced the arsonic acid to arseno compounds by means of 
suitable reducing, agents and found that the products were 
stronger trypanocidal agents.

Further, in the chemotherapeutic study of azo- 
dyes, Ehrlich noted that compounds, having the hydroxyl and 
amino groups in ortho position to each other, were the most 
active in destroying trypanosomes. He, with his coworkers, 
prepared a number of compounds of this type viz. ^-oxalyl- 
aminophenylarsonic acid, 3-nitro-ij-oxalylamino phenyl-arsonic 
acid, 3-nitro-1!—aminophenylarsonic acid and 3-nitro-4- 
hydroxyphenylarsonic acid (V). On reduction of (7) with 
sodium hydro sulphite, 3,3-diamino-if,li-^dihydroxyarsen0benzene 
was obtained, and its dihydrochloride salt (Salvarsan, YI-606) 
prated to be the best medicament in the treatment of 
syphilis (3)•

NHa.
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CV) cvo
Ehrlich and his eoworkers, further, in their 

search for still more biologically effective remedies, prepared 
numerous derivatives of organo-arsenicals. The.most important 
compound they found was sodium 3,3-diamino-^-dihydroxy- 
arse no benzene -N-methylenesulphinate (neo s alv ar s an -VII - 91^) (4-)*

NHa. NH-CMxOSONa

CVlO
Jacobs and Heidelberger (5) by the interaction of 

atoxyl with ehloracetamide, prepared N-(phenyl-4—arsonic acid) 
glycineamide ( Tryparsamide-VIII) which is less toxic than 
atoxyl.

OH
I

o cc. As 
l

HH-CHi-CONHo.

OH

, CVHO
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Lewis and Bent (6) with a view to combine the 
structural features of important drugs, viz., neosalvarsan 
aid tryparsamide prepared sodium formaldehyde sulphoxylate 
derivative of S^-diamino-ii-^-di-lNglyeylafflide arsenobenzene 
(IX), a possible arsenical drug. Certain other substances 
of this type were tested pharmacologically by them.

cm)
Joseph Kennedy (7) prepared p-arsanilic acid 

derivatives of I-substituted malonamides of the type (X) 
by condensing the appropriate bromomalonamide with p-arsanilic 
acid. In physiological tests, the compound, having R=H, was 
found curative in large doses. Morgan and Walton (8) 
condensed p-arsanilic acid with carbethoxyacetylehloride 
and obtained ethyl-p-arsonomalonanilate (XI).

O
II

HO— As-OH

CON HR

O
uHO— As-OH

NH-CO-CHa,*c°0£t

cx); CR~-H) CXI)
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Furthermore, Morgan and Walton (9) prepared

methyl-p-arsonopimelanilate (XII) where n=5, Ri=Me), and 
methyl-p-arsonosuberanilate (XII, where n=6, R1=Me) by 
condensing the acid chlorides of methyl hydrogen pimelate 
and methyl hydrogen suberate respectively with atoxyl. The 
above products when treated with various amines gave amides 
of the type (XIII) (n = 5 and 6 ).

Sodium succinanllomethylamide-p-arsonate (XIII, n = 2 $ 
R2 = H ; R3 = Me ) a highly active substance, was tried 
against both neurosyphilis and sleeping sickness.

phenylarsanilic acid by heating p-arsanilic acid and 
2,4—dinitro-chlorobenzene with sodium acetate and calcium 
carbonate. Further, Mcgeachin and Greenwald (11) for the 
study of the preparation of homologs and analogs of 
tryparsamide, condensed a -bromopropionic and p-Bromopropionic 
acids with p-arsanilic acid and obtained W-(4—arsonophenyl)- 
a-aminopropionic acid and N-(4—arsonophenyl)-p-aminopropionic 
acid respectively.

Banks et al..(12) found that when cyanogen bromide 
when treated with p-arsanilic acid under neutral conditions,

( XII )

( XIII )

R.L.Mcgeaehin (10) prepared 1-2, 4—dinitro-

v
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hydrobromic acid was produced and a reaction product of 

the composition NCNH.CgHi+.ASC^Ha was isolated,

Krlshnan, Iyar and Guha (13) carried out the 

reaction of atoxyl with p-AcNHCgH^SOaCl and obtained 

p-(p-acetamidophenylsulphonamldo-) -benzenarsonie acid, which 

on deacetylation with HC1, gave p(p-aminophenylsulphonamido) 

benzenearsonic acid (XIV),

OH

0»V)

Pathhk and Ghosh (14-) condensed p-arsanilic acid 

with acetanilide in presence of POCI3, and obtained compound 

(XV 5 R = H ), which was further reduced by hypophosphorus 

acid in presence of a trace of potassium iodide to give the 

arseno derivative of the type ( XVI, R = H ). Similarly, 

using aceto-p-phenetidine with PC13, the same types of 

compounds were obtained*

Me —

As Con)*

cxv;
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B.Pathak (15) also prepared some l:**-di- 

substituted plperizine derivatives containing pentavalent 
arsenic as possible filaricides.

G.M.Borodina (16) reported the condensation of 
p-arsanilic acid with 8-( -chloromethyl) caffeine in ethyl 
alcohol in presence of NaOH giving N-8-(caffeylmethyl)- 
*f-aminophenylar sonic acid.

Kaushiva (17) studied the amoebicidal activity of 
p-arsanilic acid derivatives of thiozole and thiazolidone 
prepared by Kaushiva and Pujari (18).

Naik, Trivedi and Mehta (19) studied the interaction 
of atoxyl with halogen derivatives of some malon arylamides. 
They observed that even,under varying experimental conditions 
atoxyl did not react with dichloro derivatives of malon 
arylamides due to the comparative lesser lability of 
chlorine atoms towards atoxyl. However, it has been found 
that the bromine atom, substituting the hydrogen atom of the 
reactive methylene group (-CHBr-) reacted with atoxyl easily, 
and the compounds of the type (XVII) were obtained by 
condensing atoxyl with mono bromo malon arylamides.



OH

0 = As

OH

/
NH.CH

\

CONHR

CONHR

( XVII )

( Miere H = C6H^Br or C6H*GH3 or C6H5CH2 )

Taking into considerations all these factors it 

was proposed to study the interactions of atoxyl separately 

with mono halogen derivatives of the substituted amides of 

acetoacetic acid and those of cyanacetic acid.

In the present investigation atoxyl (a) is allowed 

to react with the respective (i) (mono) chloro-bromo- and 

iodo derivatives of acetoacet arylamides (b), as well as 

with (ii) (mono) bromo-and iodo derivatives of cyanacet 

arylamides (c). In each of the above cases, the halogen atom 

of the amide reacted with a hydrogen atom of the amino group
i

of atoxyl to give p-arsonoanilino acetoacet arylamides (XVIII) 

and p-arsonoanilinocyanacet arylamides (XIX) prepared by 

Mehta and Trivedi (20). Thus,

ONa
-\

^coch3

= AshT 'V—nh2 + XHC
I \=-J \

OH CONHR

( a) ( b )

OH .COCH,HaX | /f~\ / 3
0 = As —(* XV- NH.CH

OH ' \fOHHR

( XVIII )
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ONa
I(ii)'' 0 = As NH2 + XHC/I\

CN

OH CONHR
( a ) ( c )

- HaX
OH

^ 0 = NH.CH/\
CN

CONHR

( XIX )
(Where X = chloride,bromide or iodide radical, R =.phenyl, 
tolyl,xylyl or naphthyl radical ).

(0*01 M ) or of cyanaeet arylamide (0*01 M), was dissolved 
in minimum quantity of ethyl alcohol. Atoxyl (0.01 M) 

dissolved in 5 ml* of water was added to it. The reaction 
mixture was then refluxed on a sand bath for three hours in 
the case of chloro-or bromo derivatives ; while for half an 
hour in case of iodo derivatives of the respective amides. 
The mixture on cooling, gave the crude product, which, after 
charcoaling, was crystallised from aqueous alcohol in the 
form of tiny clusters.

respective mono-halogen derivatives of acetoacetarylamides 
as well as with monobromo and monolddo derivatives of 
cyanaeet arylamides, the p-arsonoanilino derivatives of 
acetoacet arylamides and those of cyanaeet arylamides, 
which are given below, have been prepared.

Mono halogen derivative of acetoacet arylamide

Thus, by the interaction of atoxyl with the
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Ri Rx.
( A )

p-Arsonoanllino derivatives of aeetoaeet aryl amides.

1. p-Ar sonoanilino aeetoaeet anilide 
( A, r1=r2=r3=h )

2. p -Ar so noanilino aeetoaeet -p-ehloroanilide 
( A, R1=R2=H 5 R3=C1 )

3* p-Arsonoanllino aeetoaeet-o-toluidide 
( A, R2=R3=H | Ri=CH3 )

4-. p-Arsonoanllino aeetoaeet-p-toluidide 
( A, Ri=R2=H ; R3=CH3 )

5. p-Ar so noanilino aeetoaeet -1:2: ^-xylidide 
( A, R2=H 5 Ri=R3=CH3 )

6. p-Arsonoanllino aeetoaeet -Is3s^-xylidide 
( A, R!=H , B2=R3=CH3 )

7* p-Arsonoanilino aeetoaeet-p-phenitidide 
( A, Ri=R2-H i R3=0C2H5 )

8. p-Arsonoanllino acetoacot-a-naphthylamida
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9* p-Arsonoanilino acetoacet-p-naphthylamide

t)-Arsonoanlllno derivatives of cyanacet arylamid.es

R, Rx

1. p-Arsonoanilino cyanacet anilide 
( B, R1=R2=R3=H )

2. p-Arsonoanilino cyanacet-o-toluidide 
( B, R2=R3=H j R1=CH3 )

3, p-Arsonoanilino cyanacet-m-toluidide 
( B, R1=R3=H | R2=GH3 )

4, p-Arsonoanilino cyanacet-p-toluidide 
( B, R^RjpH 5 R3=GH3 )

5* p-Arsonoanilino cyanacet-benzylamide

6* p-Arsonoanilino cyanacet-o-anisidide 
( B, R2=R3=H ; R1=0CH3 )

7* p-Arsonoanilino cyanacet-p-phenitidide 
( B, Ri=R2=H $ R3=0C2H5 )



8. p-Arsonoanilino cyanacet-1:3 s^-xylidide 
( B, Rt=H $ R2=R3=CH3 )

9. p-Arsonoanilino cyanacet-a -naphthylamide

That the p-arsonoanilino compounds have the 
structures as represented'above follows from the 
considerations given below :-

( i ) The linkage between the halogen derivatives 
and atoxyl may be either at the oxygen atom, which was 
originally one of the hydroyl groups in the following as 
underlined,

ONa
I

0 = As 
* I

OH
or, the hydrogen replaced may be one of the hydrogen atoms 
forming the amino grouping*

( ii ) Experimental evidence shows that all the 
derivatives prepared here, have no primary amino group and 
that the original amino grouping has been converted into 
- NH - grouping.

Evidence to show that the above .compounds have 
no amino - NH? - grouping
The compound, obtained by the interaction of 

atoxyl and mono halogen derivative of acetoacetarylamide
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or cyanacet arylamide*, was dissolved in hydrochloric acid 
and little alcohol. It was then treated with - NaM02 - 
sodium nitrite - and alkaline - p- naphthol by immersing 
the test tube in ice-cold water, a test for diazo reaction-, 
to note the presence of the amino- NH2 - grouping. It did 
not give the characteristic colour ; but only a clear 
yellowish solution was obtained, which showed that amino - 
NH2 - grouping was absent. Similarly all the above compounds 
were tested, and all of them showed the absence of amino - 
NH2 - grouping.

A check experiment with atoxyl was also performed 
as above. The reaction definitely revealed the presence of 
NH2 grouping as shown by the development of the diazo colour.

Further, it was also proved that the above 
compounds do contain the - NH - imino group. This was proved 
by the experiments mentioned below s -

A small quantity of the compound was dissolved 
in dilute hydrochloric acid and sodium nitrite solution 

( 10 % ) was added. Yellow coloured liquid was obtained 
which was treated as follows :

A few crystals of phenol were dissolved in strong 
sulphuric acid (2.0 c.c. } and a few drops of the above 
yellow liquid were added $ a blue colour was obtained on 
warming, which changed to red on dilution with water. 
Similarly all the compounds were treated as above, and in 
all cases red colour was observed. This reaction for nitroso 
compounds definitely reveals the presence of the - IH - 
grouping in the compounds obtained by the interaction of



atoxyl with the halogen derivatives of acetoacet arylamides 
and of cyanacet arylamides.

Various methods have been adopted for the 
estimation of arsenic present in organo arsenicals 
( 21 to 27 ).

The most convenient method followed, here, was 
the modification of the method given by St. Warunis (27).
In this method, 0.2 to 0.4 gm. of finely powdered compound 
was carefully fused with a mixture of 5 to 7 gms. of finely 
powdered anhydrous sodium carbonate and equal amount of 
sodium peroxide in a nickel crucible for two hours. The 
melt was, then, dissolved in hot water and the solution 
carefully acidified with hydrochloric acid. After filtering 
the solution was neutralised with ammonia and arsenic 
precipitated as magnesium ammonium arsenate by means of 
magnesia mixture and ammonia, which after filtration was. 
heated strongly for 2 hours and finally weighed as magnesium 
pyroarsenate - Mg2As207,

, The mono halogen derivatives of acetoacet 
arylamides as well as those of cyanacet arylamides, required 
for the preparation of p-arsonoanilino derivatives, have 
been prepared by the methods given below

Bromo derivatives of acetoacet arylamides :- 
Acetoacet arylamide ( 0.01 M ) was dissolved in 

10 - 15 ml. of glacial acetic acid in presence of a trace 
of iodine as catalyst, to which 10 % solution of broMne 
in acetic acid ( 16 ml ; 0.01 M ) was added with continuous 
stirring. The flask was, then,.kept over-night at room 
temperature, and the reaction mixture, on pouring into cold
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water, gave a white prQduct, which was filtered and 
crystallised from benzene.

CH3C0CH2 CONHR + Br2----->-GH3COCHBrCOi\IHR + HBr
( Where R is phenyl,tolyl,xylyl and naphthyl groups )

In a similar way using a trace of iodine as 
catalyst other bromo derivatives of acetoacet arylamides (28) 

have been prepared in 70-75 % yield.
Ghloro derivatives of acetoacet arylamides :
Acetoacet arylamide (0,01 M) was dissolved in 

10-15 ml. of glacial acetic acid in presence of a trace of 
iodine as catalyst 5 to it sulphuryl chloride (0.01 M) in 
cold was added. The reaction mixture was kept for 3 hours 
at room temperature and, on pouring into cold water, gave a 
white product, which was filtered and crystallised from 
alcohol. In some cases a hazy collo<3al solution was obtained 
which when extracted with petroleum ether gave a white product.

GH3C0.CH2.C0NHR + S02C12---^CH3C0CHC1.C0BHR + S02+HC1
( Where R is phenyl,tolyl,xylyl and naphthyl groups )

Similarly, using a trace of iodine as catalyst 
in glacial acetic acid, the required number of mono-chloro 
derivatives have been prepared. It may be pointed out that 
Raik et al. (29) prepared a few mono-chloro acetoacet 
arylamides by means of sulphuryl chloride in dry ether, 
but the method described above, furnished better yields.

Iodo derivatives of acetoacet and cyanacet arylamide 
The mono iodo derivatives of acetoacet arylamides 

and cyanacet arylamides have been prepared by the method of 
Avasare et al. (30).
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Bromo derivatives of cvanacet arylaraide 
The mono bromo derivatives of cyanacet arylamide 

have been prepared by the method of Desai M.N. OD.
. Accordingly,the following mono halogen derivatives 

of acetoacet arylamides have been prepared :

/COCHi ,/ /XCH XCH

(la) R| Rl ( I b )

/COCH3
XCH\COHH^ 

( I c )

(a) Mono halogen derivatives of acetoacet arylamides

* 1. Mono bromo acetoacet-p-toluidide
( la, X=Br | Ri=R2=H' | R3=CH3 )

* 2. Mono bromo acetoacet-^-toluidlde
( la, X=Br ; R2=R3=H ; Ri=CH3 ) ,

* 3. Mono bromo acetoacet-p-chloroanilide
( la, X=Sr 5 R1=R2=H 5 R3=C1 )

* k. Monobromo acetoacet-p-phenitidide
( la, X=Br | R1=R2=H 5 R3=0C2H5 )

\

* 5. Mono bromo acetoacet-1:2:4—xylidide
( la, X=Br 5 R2=H $ R1=R3=CH3 )

* 6. Mono bromo ace toac et -1:3: *+-xylidide
( la, X=Br *, Ri-H ; R2=R3=CH3 )

7. Mono bromo acetoacet anilide 
( la, X=Br 5 R1=R2=R3=H )

8. Mono chloro acetoacet anilide 
( la, X=C1 | r1=r2=r3=H )
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* '9» Mono chloro acetoacet-p-toluidide

( la, X=d ; R!=B2=H ; R3=CH3 )
10. Mono chloro acetoacet-l:3s4-xylidide 

( la, X=C1 5 Ri=H 5 R2=R3=CH3 )
11. Mono chloro acetoacet-a-naphthylamide 

( lb, X=C1 )
* 12.' Mono chloro ace to acet-j5-naphthy lamide

( Ic, X=C1 )
13. Mono iodo acetoacet anilide 

( la, X=I 5 R1=R2=R3=H )
14. Mono iodo acetoacet -o -toluidide 

( la, X=I 5 R2=R3=H | R1=0H3 )
15. Mono iodo acetoacet-p-toluidide 

( la, X=I 5 Ri=R2=H 5 R3=CH3 )
16. Mono iodod acetoacet-1:3:4-xylidide 

C la, X=I ; R1=H 5 R2=R3=CH3 )

N.B. s The compounds marked with asterisks ( #) have 
been newly prepared.

Similarly, the following mono bromo and mono iodo 
derivatives of cyanacet arylamides have been prepared :

( II a ) Rt R*. ( II b ) ( II c)



167

(b)__Monobromo and mono iodo derivatives of evananet 

arylamides :

1, Mono bromo eyanacet-o-toluidide

( Ila, X=Br 5 R2=R3=H $ ^=©3 )

2. Mono bromo cyanacet-p-toluldid« '

( Ila, X=Br 5 Rx=R2=H $ R3=©3 )

3* Mono bromo eyanaeet-benzylamide 

( IH, X=Br )

4* Mono bromo eyanacefc-o-anisidide 

( Ila, X=Br 5 R2=R3=H 5 R^OCI^ )

5. Mono bromo cyanacet-p-phenitidide 

(Ila, X=Br | R1=R2=H $ R3=OC2H5 )

6. Mono bromo eyanaeet-ls3:4-xylidide 

( Ila, X=Br 5 RX=H 5 R2=R3=GH3 )

7. Mono iodo cyanaeetanilide
( Ila, X=I 5 R1=R2=R3=H ) '

8. Mono iodo cyanacet-m-toluidide

( Ila, X=I 5 R1=R3=H 1 R2=CH3 )

9. Mono iodo cyanacet-p-toluidide

( Ila, X=I $ R1=R2=H 5 R3=©3 )

10. Mono iodo eyanaeet-ls3:**-xylidide 
( Ila,' X=I 5 RX=H 5 R2=R3=GH3 )

11. Mono iodo cyanacet-a-naphthylamid«

( lie, X=I )



Aeetoacet-p~toluid3.de (1.91 g. ) dissolved in 
10-15 ml. of glacial acetic acid in presence of a trace of 
iodine as catalyst, to which 10 % solution of bromine in 
acetic acid (16 ml.) was slowly added with continuous 
stirring. The reaction mixture was kept over-night at room 
temperature and, on dilution, with excess of cold water, 
gave a white product which was filtered and crystallised 
from benzene in white shining needles. M.P. 149°C.

Yield 1.25 g.

16.0 mg. of the substance gave 11.20 mg. 
of silver bromide.

Found *. Br = 29.79
1^1202 MB* requires % Br = 29.67

Monobromo acetoacet-o-toluidide 
Acetoacet-o-toluidide (1.91 g.) and bromine in 

acetic acid (1.6 g.) were treated as above, and the bromo 
derivative was crystallised from benzene in white needles. 
M.P. 90°C. Yield 0.95 g.

Analysis :
19.8 mg. of the substance gave 14.16 mg. 

of silver bromide.
Found t Br = 30.04,^.
requires : Br = 29.67 #.
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Monobromo <acetoacet-p-chloroanilide 
Acetoacet-p-chloroanilide (2.11 g.) and bromine 

in acetic acid (1.6 g.) were treated as before, and the 
bromoo.deriv.ative was crystallised from benzene in white 
needles. M.P. 145°C. Yield 1.15 g.

Analvsis :
6.134 mg- of the substance gave 0.297 ml. 

of nitrogen at 29°C and 750 mm. pressure.

Found : I = 5-20 $.
C,oH902NClBr requires s H = 4.82 %*

Monobromo acetoacet-p-phenitidide 
Acetoacet-p-phenitidide (2.21 g.) and bromine in 

aeetic acid (1.6 g.) were treated as before, and the product 
was crystallised from benzene in white needles. M.P. 149°C. 

Yield 1.65 g.
Analysis :
16.38 mg. of the substance gave 10.32 mg. 

of silver bromide.
Found s Br = 26.81

C12H1403HBr requires : Br = 26.66 $«
Monobromo acetoacet-1:2:4-xylidide 
Acetoaeet-l:2:4-xylidide (2.05 g.) and bromine 

in acetic acid (1.6 g.) were treated as above, and the 
bromo derivative was crystallised,from benzene in white 
needles. M.P. 128°C. Yield 1.3 g.

Analysis s
6.402 mg. of the substance gave 4.222 mg.

of silver bromide
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Found : Br = 28.06 %•
ci 2^14.02NB:r requires s Br = 28*16

Monobromo acetoacet-1:^:4—xvlidide 

Acetoacet-lOs^-xylidide (2.05 g.) and bromine 

in acetic acid (1.6 g.) were treated as above and the 

product was crystallised from benzene in shining needles^ 
M.P. 126°G. Yield l.k g.

Analysis :

10.750 mg. of the substance gave 7.102 mg. 

of silver bromide.' u
Found : Br = 28.11

OiaHijj.OaHBr requires : Br = 28.16 #.

Preparation of mono chloro acetoacet arylamides.

Mono chloro acetoacet -p -toluidide 

Acetoacet-p-toluidide (1.91 g.) dissolved in 

glacial acetic acid (10 ml.) in presence of a trace of 

iodine as catalyst, to which sulphuryl chloride (1.35 g.) 

was added in cold. The reaction mixture was kept for three 

hours at room temperature. On pouring into cold water it 

gave a white product, which was filtered and crystallised 
from alcohol in white shining needles. M.P. 86°C.

Yield 1.1 g.

Analysis :

6.372 mg. of the substance gave 3.956 mg. 

of silver chloride.

Found : Cl = 15.36 %. 
giiHi202IIC1 requires : Cl = 15.74
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Monochloro Acetoacet-B-naphthylamide 

Acetoacet-J3-naphthylamide (2.27 g*) and 

sulphuryl chloride (1.35 g.) were treated as before and 

the prdduct was crystallised from alcohol in shining 
needles. M.P. 93 °C. Yield 1.6 g.

Analysis _ :
8.390 mg. of the substance gave 4.44 mg. 

of silver chloride.

Found : Cl = 13.10

Oii^HiaGaNCl requires : Cl = 13.58 %.

Preparation of mono iodo acetoacet and cyanacet- 

arvlamldes.

Mono iodo acetoacet anilide

Acetoacet anilide (2.22 g.) dissolved in alcohol 

(15 ml.) to which iodine (1.27 g.) and iodic acid (0.5 g.) 

were added with continuous stirring, whereby the iodo

derivative was precipitated. It was then filtered and
. 0

crystallised from alcohol in yellow needles. M.P. 124 C. 

Mono iodo cyanacet anilide

Cyanacet anilide (2.0 g.) dissolved in alcohol 

(60 ml.) to which iodine (1.27 g.) and iodic acid (0.5 g.) 

were added with continuous stirring. Thus, the mono iodo 

derivative was precipitated. It was then filtered and 
crystallised from alcohol in yellowish needles. M.P. 145°C.

Preparation of mono bromo cyanacet arvlamides.

Mono bromo cyanacet-o-toluidide 
Cyanacet-o-toluidide (1.7 g.) dissolved in
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10-15 ml. of glacial acetic acid to which bromine.(1.6 g.)

in acetic acid ( 20 % solution ) was added to the hot

solution with continuous shaking. The flask was kept

over-night. Next day it was transferred to evaporating

dish and was allowed to evaporate for 2 to 4 days. The

product was washed with benzene and petroliumi ether and
owas crystallised from alcohol.. M.P. 189 C.

The other mono halo derivatives of acetoacet 

arylamides and those >of cyanacet arylamides required for 

the preparation of a'rsonoanilino derivatives have been 

prepared by the methods described above.

Preparation of p-arsonoanilino derivatives of

acetoacet arylamides.

p-Arsonoanilinoacetoacet anilide

(a) Monochloroacetoacet anilide (2.11 g. ; 0.01 M)

dissolved in minimum quantity of ethyl alcohol, to which

atoxyl (2.39 g* ; 0.01 M) dissolved in 5 ml. of water was

added. The reaction mixture was refluxed on a water-bath

for three hours. The mixture, on cooling, gave the crude

product, which, after charcoaling, was crystallised from
oaqueous alcohol in tiny floculent clusters. M.P, 240 C. 

(decomp.). Yield 1.1 g.

0.100 gm. of the substance gave 0.040 gm. 

of magnesium pyroarsenate- Mg2As207.

Pound : As = 19*33 %• 

s As = 19*12Cl6H1705N2As

Pound

requires
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(b) Monobromoacetoacet anilide (2,56 g. ; 0,01 M) 
was dissolved in minimum quantity of ethyl alcohol to which 
atoxyl (2.39 g. ; 0.01 M) dissolved in 5 ml. of water was 
added. The reaction mixture was refluxed on a water-bath 
for thpee hours. The mixture, on cooling, gave the crude 
product, which, after charcoaling, was crystallised from 
aqueous alcohol in tiny clusters. M.P. 2*f0°C (decomp.).

Yield 1.2 g.
(c) Similarly, monoiodo acetoacetanilide (3.03 g.|

0.01 M) dissolved in minimum quantity of ethyl alcohol, to
which atoxyl (2.39 g. ; 0.01 M) dissolved in 5 ml. of water
was added. The reaction mixture was refluxed as above for
half an hour and the product, after.charcoaling, was
crystallised from aqueous alcohol in tiny crystals. M.P. 

o2^0 C (decomp.). Yield 1.1 g.
p-Arsonoanilino acetoacet anilide obtained, by 

each of the above mentioned three methods, was found to be 
identical by comparing their melting points. 1

p-Arsonoanilinoacetoacet-p-chloroanilide
Monobromoacetoacet-p-chloroanilide (2.9 g.) was 

dissolved in minimum quantity of ethyl alcohol, to which 
atoxyl (2.39 g.) dissolved in 5 ml. of water was added. The 
reaction mixture was treated as before and the product after 
charcoaling was crystallised from aqueous alcohol in tiny 
clusters. M.P. 212°C (decomp.). Yield 1.** g.



174
Analysis :

0.152 g. of the substance gave 0.0546 g. 

of magnesium pyro-arsenate - Mg2As207.

Pound % As = 17.34- fo,

6^ig05lT2ClAs requires s As = 17.99 %•

p-Arsonoanilinoacetoacet-o-toluidide

(a) Monobromoacetoacet-o-toluidide (2.70 g.) was 

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved 

in 5 ml* of water was added. The reaction mixture was 

treated as before and the product was crystallised from 
aqueous alcohol in shining clusters. M.P. 226°C (decomp.). 

Yield 1.2 g.

Analysis :

0.1984 g. of the substance gave O.O78O g. 

of magnesium pyroarsenate - Mg2As207.

7.344 mg. of the same substance gave 
0.475 ml. of nitrogen at 29°0 and 750 mm.pressure.

Pound : As = 18.98 % ; N = 7*21

C17H1905N2As requires s As = 18.45 $> | N = 6.90

(b) Monoiodoacetoacet-o-toluidide (3.17 g.) was 

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved 

in 5 ml. of water was added. The reaction mixture, after 

refluxing for half an hour, was treated as above. The 

prdduct was crystallised“from aqueous alcohol in tiny 
clusters. M.P. 226°C (decomp.). Yield 1.25 g.

p-Arsonoanilino aeetoacet-o-toluidide, obtained 

by each of the above mentioned two methods, was found to be 

identical by comparing their melting points.
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p -Ar sonoanilinoac etoacet -p -toluidide

(a) Monochloroacetoaeet-p-toluidide (2.25 g«) was
dissolved in ethyl alcohol, to which atoxyl (2.39 g.)
dissolved in 5 ml. of water was added. The reaction mixture
was refluxed for three hours and treated as above. The
product was crystallised from aqueous alcohol in tiny

oclusters. M.P. 230 C (decomp.). Yield 1.3 g.
Analysis s 

«0.100 g. of the substance gave 0.0394- g.
of magnesium pyroarsenate - Mg2As207.

7,766 mg. of the same substance gave 
00.4-94- c.c. of nitrogen at 33 C and 74-5 mm. pressure.

Found : As = 18.87 % 5 N = 6.96 
ci7Hi9°5N2-ks requires : As = 18.4-5 % ; N = 6.90 %•

(b) Monobromoacetoacet-p-toluidide (2.7 g.) was
dissolved in alcohol, to which atoxyl (2.39 g.) dissolved
in 5 ml. of water was added. The reaction mixture was
refluxed and treated as above. The product was crystallised

0 , '
from aqueous alcohol in tiny clusters. M.P. 230 C (decomp.). 
Yield 1.2 g.

(c) Monoiodoacetoacet-p-toluidide (3*17 g.) was 
dissolved in alcohol, to which atoxyl (2.39 g*) dissolved 
in 5 ml. of water was added. The reaction mixture was 
refluxed for half an hour and treated as above. The product 
was crystallised from aqueous alcohol in shining clusters. 
M.P. 230 C (decomp.). Yield 1.3 g*

p-Ar so no anilino ac eto ac e t-p-toluidide, obtained 
by each of the above mentioned three methods, was found to 
be identical by comparing their melting points.
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p-Arsonoanilino acetoacet-l:2:4-xylidide

Mooobromoacetoacet-l:2:4-xylidide (,2.84 g.) was 

dissolved in ethyl alcohol, to which atoxyl (2.39 g.) 

dissolved in 5 ml. of water was added. The reaction mixture 

was .refluxed for three hours ard was treated as above. The 

product was crystallised from aqueous alcohol in tiny 
clusters-. M.P, 218°C (decomp..). Yield 1.25 g.

0.174 g. of the substance gave 0.0616 g. of 

magnesium pyroarsenate - Mg2As207.

Found : As = 17.19 

Ci8H2i05N2As requires : As = 17.84 $.

p-Arsonoanilino acetoacet-l:3:4-xylidide

(a) Monochlo.ro acetoacet-l:3:4-xylidide (2.39 g.) 

was dissolved in ethyl alcohol, to which atoxyl (2.39 g.) 

dissolved in 5 ml. of water was added. The reaction mixture 

was treated as above 5 and the product was crystallised 
from aqueous alcohol in shining tiny clusters. M.P. 226°G 

(decomp.). Yield 1.0 g.

Analysis :

0,1824 g. of the substance gave 0.0652 g. 

of magnesium pyroarsenate - Mg2As207.

6.970 mg, of the same substance gave 
0.425 c.c, of nitrogen at 39°G and 752 mm. pressure.

Found : As = 17.25 % \ N = 6.6 

Gi8H2i05lf2As requires : As = 17.84 % 5 N = 6.7
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(b) Monobrotao acetoacet-l!3s4-xylidide (2.84 g.)

was dissolved in alcohol, to which atoxyl (2.39 g.)
dissolved in 5 ml* of water was added. The reaction mixture,

was treated as before and the product was crystallised from
oaqueous alcohol in tiny crystals. M.P. 226 C (decomp.). 

Yield 0.9 g.
(c) Monoiodo acetoacet-l:3*4-xylidide (3.17 g.) 

was dissolved in alcohol to which atoxyl (2.39 g.) dissolved 
in 5 ml. of water was added. The reaction mixture was 

refluxed for half an hour and treated as above. The product 
was crystallised from aqueous alcohol in tiny clusters.
M.P. 226°C (decomp.). Yield 1.1 g.

p-Arsonoanilino acetoacet-l:3:4-xylidide, obtained 

by each of the above mentioned three methods, was found to 
be identical by comparing their melting points. 

p~Arsonoanilino acetoacet-p-phenitidide
Monobromo acetoacet-p-phenitidide (3.0 g.) was 

dissolved in alcohol to which atoxyl (2.39 g.) dissolved 
in 5 ml, of water was added. The reaction mixture was 

treated as before and the product was crystallised from 
aqueous alcohol in tiny clusters. M.P, 198°C (decomp.).

Yield 1.2 g.

Analysis :
0.100 g. of the substance gave 0.035 g. of 

magnesium pyroarsenate - Mg2As20?.
)

Found : As = 16.93 %•

Gi8H2106N2As requires s As = 17.19 %*
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p-Arsonoanilino acetoacet-a-naphthylamide
Monoehloro acetoacet-a-naphthylamide (2.61 g.) 

was dissolved in alcohol, to which atoxyl (2.39 g.) 
dissolved in.5 ml. of water was added. The reaction 
mixture was treated as before 5 aid the product was 
crystallised from aqueous alcohol in tiny clusters.M.P. 
252°C. Yield 1.3 g.

Analysis :
0.164 g. of the substance gave 0.0592 g.

of magnesium pyroarsenate - Mg2As207. ,
8.532 mg. of the same substance gave 0.465 

0c.c. of nitrogen at 35 C and 746 mm, pressure.

Found : As = 17.4? % ; N = 5*93 %•
C20H19O5N2A8 requires : As_ = 16.91 % *, N = 6.32

\

p-Arsonoanilino acetoacet-p-naphthyl amide
Monochloro acetoacet-p-naphthylamide (2.61 g.) 

was dissolved in ethyl alcohol, to which atoxyl (2.39 g.) 
dissolved in 5 ml. of water was added. The reaction 
mixture ms treated as above ; and the product was 
crystallised from aqueous alcohol in tiny clusters. M.P. 
268°C (decomp.). Yield 1.2 g.

Analysis :
0.142 g. of the substance gave 0.048 g. of 

magnesium pyroarsenate - Mg2As207.
Found : As = 16.32

G2oH1905lf2As requires s As = 16.91 % •

1
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Preparation of p-arsonoanilino derivatives of
cyanacet arylamides.

p-Arso noanilino cyanacet anilide
Monoiodo cyanacet anilide (2.86 g. ; 0.01 M) was

dissolved in minimum quantity of ethyl alcohol, to which
atoxyl (2.39 g. $ 0.01 M) dissolved in 5 ml. of water was
added. The reaction mixture was refluxed for half an hour
and then treated as above. The product was crystallised

ofrom aqueous alcohol in tiny clusters. M.P. 225 C (decomp.). 
Yield 1.1 g.

Analysis :
Q.1^61* g. of the substance gave 0.059h g. 

of magnesium pyroarsenate - Mg2As207.
Found : As = 19.58 $«

Cj. jH-^O^N^As requires : As = 20.00'$.

p-Arsonoanilino cyanacet -o-toluidide
Monobromo cyanacet-o-toluidide (2.53 g.) was

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved
in 5 ml. of water was added. The reaction mixture was
refluxed for three hours and treated as before. The product
was crystallised from aqueous alcohol in tiny clusters, 

oM.P. 212 C(decomp.). Yield 0.9 g.
Analvsis :
0.1782 g. of the substance gave 0.072 g. of 

magnesium pyroarsenate - Mg2As207,
Found : As = 19.50 $.

ci6Hi6°^3As requires : As = 19.29 $.

t
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p-Arsonoanlllno cyanacet-m-toluldide

Monoiodo cyanacet-m-toluidide (3.0 g.) was

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved

in 5 ml. of water was added. The reaction mixture, was

treated as before. The product was crystallised from
oaqueous alcohol in shining clusters. M.P. 197 0 (decomp.). 

Yield 1.0 g.

0.138^ g. of the substance gave 0.0570 g. 

of magnesium pyroarsenate - Mg2As207,

Found : As = 20.02

ci6Hi6°!+N3As requires t As = 19.29

p-Arsonoanilino cyanacet -p -toluidide

(a) Monobromo cyanacet-p-toluidide (2.53 g.) was 

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved 

in 5 ml. of water was added. The reaction mixture was treated 

as above ; and the product was crystallised from .aqueous 
alcohol in shining clusters. M.P. 255°G (decomp.).

Yield 1.1 g.

0.1696 g. of the substance gave 0.0656 g.

of magnesium pyroarsenate - Mg2As207.

7.522 mg. of the same substance gave 0.752 
. oc.c. of nitrogen at 31* C and 7^5 mm. pressure.

Found : As = 18.66 5 N = 10.9

requires : As = 19.29 % § N = 10.8
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(b) Monoiodo cyanacet-p-toluidide (3.0 g,)' was 

dissolved in alcohol, to which atoxyl (2*39 g.) dissolved 

in 5 ml. of water was added. The reaction mixture was

treated as above j and the product was crystallised from
oaqueous alcohol in shining crystals. M.P. 255 C (decomp.). 

Yield 1,2 g.

p-Arsonoanilino cyanacet-p-toluidide, obtained by

each of the above mentioned two methods, was found to be

identical by comparing their melting points.

p-Arsonoanilino cvanacet benzvlamide

Monobromo cyanacet benzylamide (2.53 g.) was

dissolved in alcohol, to which atoxyl (2.39 g.)dissolved

in 5 ml. of water was added. The reaction mixture was

refluxed and treated as above. The product was crystallised
ofrom aqueous alcohol in shining clusters. M.P. 208 C(decomp.). 

Yield 1.15 g. .

Analysis ;

0.17*+ g. of the substance gave 0.0722 g.

of magnesium pyroarsenate - Mg2As207.

Found s As = 19.9*+

ci6Hi6°4-N3As requires : As = 19.29

p-Arsonoanilino cyanacet-o-anisidide

Monobromo cyanacet-o-anisidide (2.69 g.) was

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved

in 5 ml. of water was added. The reaction mixture was treated

as above. The product was crystallised from aqueous alcohol
oin tiny clusters. M.P. 232 G (decomp.). Yield 1.35 g.
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Analysis :

. 0.202 g. of the substance'gave 0.0808 g. of
magnesium pyroarsenate - Mg2As207.

Found : As = 19*21
C16H1605N3As requires s As = 18.52

n-Arsonoanilino cyanacet-p-phenitidide
. Monobromo cyanacet-p-phenitidide (2.83 g*) was

dissolved in alcohol, to which atoxyl (2.39 g,.) dissolved
in 5 ml. of water was added. The reaction mixture was
treated as above. The product was crystallised from aqueous

0alcohol in tiny clusters. M.P. 259 0 (decomp.). Yield 1.2 g.
*

Analysis :
0.122 g. of the substance gave 0.041)- g. of 

magnesium pyroarsenate - Mg2As207.
Found : As = 17-4-1 %,

Gi7Hi8°5%^s requires : As = 17*90

p-Arsonoanilino cyanacet-1:3:4—xylidide
(a)Monobromo cyanacet-li3:4—xylidide (2.67 g.) was

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved
in 5 ml. of water was added. The reaction mixture was
treated as above. The product was crystallised from aqueous

0alcohol in shining clusters. M.P. 262 C (decomp.). Yield 1.1 g.
Analysis :
0.100 g. of the substance gave O.O38 g. of

magnesium pyroarsenate - Mg2As207.
5*060 mg. of the same substance gave 0.4-75 

0c.c. of nitrogen at 32 C and 74-7 mm. pressure.
Found : As = 18.38 % /; N = 10,33 $>.

017%8O4.N3As requires : As = 18.61 % 5 N = 10,4-2 $.
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(b) Monoiodo cyanaeet-l:3s4-xylidide (3.1 g.) was

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved
in water was added, The reaction mixture was treated as
above. The product was crystallised from aqueous alcohol

0in tiny clusters. M.P. 262 C (decomp.). Yield 1.2, g.
p-Arsonoanilino cyanacet-ls3:4-xylidide, obtained 

by each of the above mentioned two methods, was found to be 
identical by comparing their melting points.

p-Arsonoanllino cvanacet-q-naphthalmide
Monoiodo cyanacet-a-naphthylamide (3*36 g.) was

dissolved in alcohol, to which atoxyl (2.39 g.) dissolved
in 5 ml. of water was added. The reaction mixture x*as
treated as above. The product was crystallised from

0aqueous alcohol in tiny clusters. M.P. 282 G (decomp.). 
Yield 1.4 g.

0.198 g. of the,substance gave 0.0714 g. 
of magnesium pyroarsenate - Mg2As207,

Pound t As = 17.42
Gi9Hi6°4-N3^s requires As = 17.65 f*
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Ĉ
HB
r 

Ci
 0
Hi
 o
02
NB
r 

Ci
0H
i o
02
NC
1

* 
1.
 

Mo
no

br
om

o 
ac

et
oa

ce
t-

p-
to

lu
id

id
e

2.
 

Mo
no

br
om

o 
ac

et
oa

ce
t-

o-
to

lu
id

ld
e

3.
 

Mo
no

br
om

o 
ac

et
oa

ce
t-

p-
ch

lo
ro

an
il

id
e

4.
 

Mo
no

br
om

o 
ac

et
oa

ce
t-

p-
ph

en
it

id
id

e
5.
 

Mo
no

br
om

o 
ac

et
oa

ce
t-

l:
2:

4-
xy

li
di

de
6.
 

Mo
no

br
om

o 
ac

et
oa

ce
t-

l:
3:

4-
xy

li
di

de
7.
 

Mo
no

br
om

o 
ac

et
oa

ce
t 

an
il

id
e

8.
 

Mo
no

ch
lo

ro
 a

ce
to

ac
et

 a
ni

li
de

Ht
tr

og
en

 
Fo

un
d r

e a
d.

Ha
lo

ge
n 

Fo
un

d r
ea

d.
M.
P.
 Yi

el
d

Mo
le

cu
la

r
Fo

rm
ul

a
Co

mp
ou

nd
S.
No
,

Mo
no

 h
al

o 
ac

et
oa

ce
t 

ar
yl

am
id

es
4

* * * * *



Ta
bl

e 
4 

(C
bn
td
.)

ITS
QC

70
.5

 
13

.1
0 

13
.5

8

57
.6
 

15
.3

6 
15

.7
4

Ci
iH
12
02
NG
L 86

 
C1
2H
14
02
NC
1'
 

11
4

Ci
iA

aO
aN

OL
 13

5 
O1
4H

12
O2

NC
I 93

 

Oi
 0
H1

0O
2N
I 12

4 
Ca
iH
12
02
NI
 128

 
ChH

12
02
NI
 121

 
Cx

aH
^O

zN
I 13

1

Mo
no

ch
lo

ro
 a

ce
to

ac
et

-p
-t

ol
ul

di
de

 
Mo

no
ch

lo
ro

 a
ce

to
ac

et
-l

:3
:4

-x
yl

id
id

e 
Mo

no
ch

lo
ro

 a
ce

to
ac

et
-a

-n
ap

ht
hy

la
ra

id
e 

Mo
no

ch
lo

ro
 a

ce
 to

 ac
at
 -J
3-
na
 ph

 th
y l

am
 id

 e 
Mo

no
io

do
 a

ce
to

ac
et

 a
ni

li
de

 
Mo

no
-i

od
o 

ac
et

oa
ce

t-
o-

to
lu

id
id

e 
Mo

no
io

do
 a

ee
to

ac
et

-p
-t

ol
ui

di
de

 
Mo

no
io

do
 a

ce
to

ac
et

-I
s3

:4
-x

yl
id

id
e 
-

* 
9 10
 

11
* 

12 13 14 15 16

Ni
tr

og
en

 
Fo

un
d r

ea
d.

Yi
el

d Hal
og

en
 

% Fo
un

d r
ea
d.

M.
P,

Mo
le

cu
la

r
Fo

rm
ul

a
Co

mp
ou

nd
S .
'N
o,



oo
•cu
•s 18

9

18
6 oUNH

no'OH
IN00H

r—I IN H
UNJ*H 16

3

16
6

16
1

20
2

M
ol

ec
ul

ar
 fo

rm
ul

a

Jh
CM

soO'*Wo
6*

. m jn es 
oO'
o

o’

U
mCM

‘ S3oO'wo
Wo

jb

. CMS3CM

OO'Wo
c5*

Jb
PQCM

S3CM

o-i

r|o

CM

OH
w

' H Ho

MCM
S3
O
WO'O

MCM

S3OO'Wo
Ho

MCM

aoO'Wo

MCM

S3o
S3

HIHo

MCM

S3 . O , O'W
cn

O

C
om

po
un

d

M
on

ob
ro

m
o  c

ya
na

ce
t-o

-to
lu

id
id

e
M

on
ob

ro
m

o c
ya

na
ce

t-p
-to

lu
id

id
e

M
on

ob
ro

m
o c

ya
na

ce
t-b

en
zy

la
m

id
e

M
o n

o b
ro

m
o cy

an
ac

 e 
t-o

-a
ni

si
di

de
M

on
ob

ro
m

o c
ya

na
ce

t-p
-p

he
ni

tid
id

e
M

on
ob

ro
m

o c
ya

na
ce

t-1
s3

:4
—

xy
lid

id
e

M
on

oi
od

o c
ya

na
ce

t an
ili

de

©«d•H

•H
oY
f
40©OCSC©Nt)
OT3O•Hs
£ M

on
oi

od
o c

ya
na

ce
t-p

-to
lu

id
id

e

©ts•H•O•Hr_j
?.
t

ro
*•
H
•P©OOS£3CISNo
•8
o•H§

©
1
r-f
.a
04
?
r-p©o
8
©No
8
■©•HI
O
tS
M .

•,0

•m
fH CM rn -tf- UN vO IN CO O' oH rH

Ta
bl

e 5
M

on
o h

al
o c

ya
na

ce
t ar

yl
ar

oi
de

s



p-
A

rs
on

oa
ni

lin
o a

ce
to

ac
et

 ar
yl

am
td

es

*>.
octH

■d
o'

d <0^ 
© P

w
+5 d
•H

» ■> i

O
Os
•

sO

O
Os

•
SO

1 6.
67 I

CM
ro

•
so

1

» '

H
CVJ

•
x es*

so
Os

•
SO

1
0
sO

9

sO
1

ro
Os
•

Its
t

i
ffl’es.
P

o
•rH 
d •d 
© d 
© d‘^5. 
P o

*© £>4

CM
H

•
Os
H

Os
Os

•
Cs.
H

Its
-d*

•
00
H

ves
-d"

9
CO
pH

Jt
00

*
CS
pH

-d*
00

9

Cs
pH

Os
H

9

Cs.
rH

rH
Os

•
vO
H

rH
O

•
sO
iH

ro
ro
•

Os
rH

Sh
ro

•
Cs
pH

00
Os

•
00
p-H

Cs
00

•
co
pH

Os
pH

•
CS.
pH

ITS
CM
.

Cs
pH

ro
Os
.

sO
rH

C>
-d*

9

CM
ro

9

SO
rH

a
©

iH

ro
rH

•
00oj

CM
SO

•
ro
ro

rO
sO

•
Os
CM

OS
O

•
CM
ro

-d"
CO

•
Os
CM

SO
CO

•
ro
CM

00ITS
*

Cs
CM

9

Os
CM

irs
rH

•
Cs.
CM

#
n.

# o
s ©

o-3*
CM

CVJ
rH
CM

sO
CM
CM

oro
CM

00pH
CM

sO
CM
CM

00Os
rH

CM
irs
CM

00SO
CM

M
ol

ec
ul

ar
fo

rm
ul

a

©
*©

CM
55
us

O
Cs
rl

w
NO
•H

o

to
<1
rH
o

(Vi

ov0
HI

w
\£>
iri

o

m<*}
CM

Ssius
O

OS
«H

w
C*.
-H

o

CM
$25
tri

O
ON

td
Cv

o

©
«aj

CM

US
0
rl
CM

w
CO
H

0

xn
CM

*3
irv

O
-H
CM

K
CO
r|

O

a
CM

S3
hO

O
H
CM

K
CO
H

0

CO
<

CM
P3
*f\
0

ON

0
CM

O

-3

CM
£5
u>
0

os
H

w
0
CM

O

• 
C

om
po

un
d

©
<rf
•H
rH
d
©

-p
©
o©
o■p
©
o
©

•d

pH
tH
a
©

oPO
pH
rd

V
?■

+3
©

O
+>
©
o
©

©TS>«H
nd
d

pH
O
t
?

•P©o
©O

43

©o©

■§
*pf•d
•rH
d

pH
0•P1
Pi

+3©-O©
o
©0
rt

©*d

•H*d

•HH
iji

J-
••

CM

rH
1•P©

O
+3

©Ort

©*d
•HI

•HHJ>s¥
-d-
•• 'ro*•

rH
143

©O©O
43
©O©

©>d•H•d
•rH
4»
a
JB
^1

Pi
43
©O
©O

43
©O©

©•d
•HS©rH1?
id
©f
f

43
©0
©0

43
©CJ
rt

©TJ .•H• §©rH
Si
s
Pi©f

43
©O©
O«P©. O ©

s
•HpH
•Hd©8
owif

Pi

8
•HpH
d
©

O©

P.

Qd•HpH
tH

S
8
o©p

*?
Pi

8
*HrH
•Hd
©0
s0 
mP•©1
Pi

Od•H
pH
•rH
d©
0 
© p 

<c1
pi

8
•rH
rH

©8
0 
©ia
1

Pi

8
•rfrH
*d
©8
0
©

Pi

8
•HrH•Hd©8
0 
©
1

p.

Od•HH•pT' d ©8
0
©p
•f
Pi

£9

CQ pH CM ro J- irs sO Cs- 00 Os



p-
A

rs
on

oa
ni

lin
o c

ya
na

ce
t ar

vl
am

id
es

C
l5

H
llf

04
K

3A
s 

22
5 

29
.3

4-
 

19
.5

8 
20

.0
0

G
l6

H
l6

04
N

3A
s 

21
2 

23
.1

4-
 

19
.5

0 
19

.2
9 

-
C

l6
H

l6
04

N
3A

s 
19

7 
25

.7
1 

20
.0

2 
19

.2
9

O
i6

H
l6

o„
.N

3A
s 

25
5 

28
.2

8 
18

.6
6 

19
.2

9 
10

.9
0 

lo
,8

q_
C

16
H

16
0„

N
3A

S 
20

8 
29

.5
6 

19
.9

4-
 

19
.2

9
O

i6
H

i6°
5N

3A
s 

23
2 

34
-.1

0 
19

.2
1 

18
.5

2
C

17
H

18
05

N
3A

S 
25

9 
28

.6
4-

 
17

.4-
1 

17
.9

0
C
17

H
i8

04
n

3A
s 

26
2 

32
.2

5 
18

.3
8 

18
.6

1 
10

.3
3 

10
.4

-2

C
19

H
i6

04
F3

A
s 

28
2 

32
.9

4-
 

17
.4

-2
 

17
.6

5 
-

G
O 

Q
C

cy
an

ac
et

 an
ili

de
 

cy
an

ac
et

-o
 -t

o l
ui

di
de

 

cy
an

ac
 et

-m
-to

lu
id

id
e 

cy
an

ac
et

-p
-to

lu
id

id
e 

cy
an

ac
et

-b
en

zy
la

m
id

e 
cy

an
ac

 et
-o

-a
ni

si
di

de
 

cy
an

ac
 et

-p
-p

he
 ni

tid
id

e 
cy

an
ac

et
-1

:3
:4

—
xy

lid
id

e 
cy

an
ac

et
-a

-n
ap

ht
hy

la
m

id
e

1.
 

p-
A

rs
on

oa
ni

lin
o

2.
 

p-
A

rs
on

oa
ni

lin
o

3.
 

p -
A

r s
o n

oa
ni

 lin
o 

4-
. p-A

rs
on

oa
ni

lin
o 

5 
• p -A

rs
on

oa
ni

lin
o

6.
 

p-
A

rs
on

oa
ni

lin
o

7.
 

p-
A

rs
on

oa
ni

lin
o

8.
 

p-
A

rs
on

oa
ni

lin
o

9.
 

p-
A

rs
on

oa
ni

lin
o

N
itr

og
en

 
Po

un
d req

d,
M

ol
ec

ul
ar

 M.P. Yie
ld

 Arsenic
 

fo
rm

ul
a 

0 
$ Found 

re
ad

.
C
 

- % 
%

C
om

po
un

d

’ °N
* S



189

REFERENCES

1. Be’champ, Bull.Soc.Chim., 5» 518 (1863),

2. Ehrlich and Bertheim, Ber., 1+0, 3292 (1907).

3. Ehrlich et al., Ber., it5, 763 (1912).
4. Farb. M.L. and B., D.R.P., 245756 ; U.S.P., 13848.
5. Jabobs and Heidelberger, J.Amer.Chem.Soe., kJ, 1589 (1919).

6. Lewis and Bent, J.Amer.Chem.Soc., 46, 94-9 (1926).

7. Joseph Kennedy, J,Chem.Soc., 2781 (1932).

8. Morgan and Walton, J.Chem.Soc., 1743 (1931).

9. Morgan and Walton, JeChem.Soc., 290-93 (1935).

10. Mcgeachin, J.Amer.Chem.Soe., 2i> 4133 (1949).
11. Mcgeachin and Greenwald, J.Amer.Chem.Soe., 5430 (1953).

12. Banks et al., J.Amer.Chem.Soe., 68, 2102 (1946).
13. Krishnan et al., J.Ind,Chem.Soc., 24, 433 (1947).
14. Pathak and Ghosh, J.Ind.Chem.Soc., 26, 254 (1949).

15. Pathak, J.Ind.Chem.Soc., 28, 198 (195D.

16. Borodina, Khim. Nauka, i Prom., 2, 681 (1958) ;

Chem.Abst., 51, 7183 (1959).

17. Kaushiva, J.Sci.industr.Res., 16C, 210-14- (1957).
18. Kaushiva and Pujari, J.Sci.industr.Res., 15C. 160(1956).

19. Naik,Trivedi and Mehta, J.Ind.Chem.Soc., 20, 372 (1943).

20. Mehta and Trivedl, Curr.Sci., 22, 431 (I960).
21. Lacoste and Mlcharlis, Ann., 201. 224 (1880).

22. Monthule, Ann.Chim.anal., 2? 308 (1904).

23. Messinger, Ber., 21, 2916 (1888).
24. Palmer and Dehn, Ber., 24, 3597 (1901).
25. Pringsheim, Amer.Chem.J., 11, 386 (1904).



190
• S'

*t 2j6. Littll,Cahon&i<lsHorgun, H.Cheni'iSocI, 25? 1^-VI Il909)
27. St.Warunis, Chem.Zeit., 31, 1205 (1912). P

28. Mehta, Trivedi and Patel, -J.Sci.Industries.,
s*.;• 20B, 460 (1961). r
w29. Naik et al., J.-Ind.Chem.Soc,, 20, 384 (1943) .

$30. Avasare et al., J.Ind.Chera.Soc., £2, 709 (&02),

|j31. Desai M.N. J.Ind.Chem.Soe., £2 , 592 (19 55)«
$

i
*
*

£SI
*

4

v

*
‘V

§

1

V



191

C
2)

 Cy
an

ac
^t

-p
-e

hl
or

oa
ni

lid
e 

an
d (2

 ) i
ts

 me
th

yl
en

e b
is

- 
de

riv
at

iv
e*

tl)
 Cy

ar
ia

ce
t an

ili
de

 an
d (1

 ) 
its

 me
th

yl
en

e b
is

- 
’d

er
iv

at
iv

e.



\ r'



193

(6
) C

jra
na

oe
't-

p-
na

ph
th

yl
- 

am
id

e an
d (6

’) i
ts

 
m

et
hy

le
ne

 bi
s-

 
de

riv
at

iv
e.

(5
) Cy

an
ac

et
-a

 -n
ap

ht
hy

l- 
am

id
e an

d (5
’) it

s 
m

et
hy

le
ne

 bi
s-

 
de

riv
at

iv
e.

-M
i*

? ,
r~

' ..
 Jj

fj



194

(2
) 6

-M
et

hy
l-

2?
4~
di
hy
dr
ox
;

an
d 

(2
’) 

it
s 

me
th

yl
en

e 
bi

s-
de

ri
va

ti
ve

.

(1
) 2

,4
-D

ih
yd

ro
xy

qu
in

ol
in

e 
an
d 

(!
’) 

it
s 

me
th

yl
en

e 
bi

s-
de

ri
va

ti
ve

.

■■
Mi

■ 
T-
f A
ni
p*
v


