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Methone is known in literature by three other names, viz., 
(1) 5 : 5-dirnethyldihydroresorcinol, (2)  5 : 5-dimethyl-1 : 3-cyclo- 
hexanedione, and (3)  dimedone. As the different names would war- 
rant, rnethone owns chameleonic structure. Claims are made for 
a di-en01 structure ( I )  (Haas, J.C.S., 1906, 89, 187 and 387). 
a diketo structure (TI) (Vorlsnder and Erig, Alznaben, 1897, 
294, 314) and a hydroxy ketonic structure (111) (Crossley and 
Le Sueur, J.C.S., 1902, 81, 821; 1903, 83, 110; Vorlander, 
2. Anal. Chenz.. 1929, 77, 241 ; Klein and Linser, Afikroclzem. 1929 
Preglfestscl~rift, p. 204; Chakravarti et  al, J I?%dialz Ivzst. Sci., 
1931, 14A, 141; Iyer and Chakravarti, Ibid., 1931, 14A, 157). 
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The structures ( I )  and (111) are interesting as both of them contain 
conjugated double bonded systems with the difference that in ( I )  the 
system consists of two ethylenic linkages and in (111) the system is 
made up of one ethylenic linkage and one carbonyl linkage. In a sys- 
tem like ( IV)  the ethylenic linkage is more reactive than the carbonyl 
group ( c f .  Sen-Gupta, J.C.S., 1915, 107, 1347; Sen and Bose, 
J .  Iv~dian Chewz. Soc., 1927, 4, 51). Hence in rnethone too this part 
is expected to be more reactive than the keto group. 

OH 
I l l  - c = c - c I o  

(IV) 

The presence of the genz-dirnethyl group also makes methone very 
interesting for a study of its behaviour towards different substances. 

The present work forms part of a systematic study of the reacti- 
vity of rnethone undertaken in these laboratories. Iyer and Chakra- 
varti (J. Indian Inst. Sci., 1934, 17A, 41) found that the azo-com- 
pounds with methone had good dyeing properties for silk and wool. 



Their observation regarding the fastness of these dyes have been 
corroborated by the later findings of a foreign patentee (LC. E.P.. 
461,965. cf. J. Soc. Dyers mzd Col., 1937, 53, 294). 'She patent 
claims that those products which do not contain water-soluhilising- 
groups dye cellulose acetate rayon, cellulose ester and ether iacquers, 
and vinyl, urea-aldehyde and phenol-aldehyde synthetic resins, yellow 
shades of good fastness to light. The presellt work was also to verify 
the possibility of preparing substantive cotton dyes from methone. 

Methone has now been successfully coupled with the tetrazonium 
compounds of p-phenylenediamine, benzidine, a-tolidine and o-diani- 
sidine and the resulting products have been characterisetl. When 
attempts were made to prepare compound (VIII) direct.ly by coupling 
two ~nolecules of methone with one molecule of the tctrazonium com- 
pound of p-phenylenedianke obtained according to Schnutissen 
(1. ilmer. L'lzcm. Soc., 1933. 55, 4535) no product could bc iaolatetl 
owing to the dccomposition that followed the coupling stage. 'I'he 
preparation of the desired product was next attempted by the available 
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two indirect methods (schemes A and B).  Both these methods ope- 
rate on the principle that the coupling of two n~olecules of methone 
takes place in two successivc stages, one molecule entering at  each 
stage. The iirst method (scheme A )  was to diazotise p-nitraniline 
(V)  and couple with one molecule of rnethone when p-nitrobenzene- 
azo-2-hydroxy-l-dmethyl-6-keto-A1-tetrahyclrobenze~~e ( V I )  was ob- 
tained. On attempting to reduce it to the corresponding amino corn- 
pound (VII )  scission at the azo link occurred ancl the desired product 
could not be isolated. The second indirect method (scheme B )  was 
from p-amino-acetanilide ( I X )  w-hich was cliazotised and coupled with 
one molecule of rnethone to yield p-acetaminobenzene-azo-2-hydroxy- 
4-dimethylA--1ieto-a'-tetrahydrobenzene (X).  This was hydrolysed 
with 30% sulphuric acid to p-arninobenzene-azo-2-liydroxy-4-dinietl~yl- 
keto-6-A'-tetrahydrobenzene (VII ) ,  which was in turn diazotised and 
coupled with another molecule of  neth hone when the desired ben- 
zene-1 : 4-disazo-cli-2-liyclroxy-4-dinlethyl-G-keLo- A'-tetrahydrobetlzene 
(VII I )  resulted. Tetrazotisation of henzidine, o-tolidine and o-diani- 
sidine was carried out in the usual manner and the compounds ( I X ) .  
( X )  and (XI)  were obtained. 

CH,  CFT. 

(IX), I? = diphenyl,  (XI ,  R = 8 .3 ' -d imet l1y ld i~hr~1~l  ; ( X I ) ,  l? = 3 :  3'-dlmethoxydipl~en~l.  

The -OH group in rnethme is more phenolic than alcoholic in 
character. The laws of orientation regulating the formation of pro- 
ducts of coupling between diaznnium salts and phenolic bodies would 
indic.ate that in the case of mrthone, the azo-adcleiirlurn should replace 
one of the -EI atoms of the methylene group occupying the para- 
position of the -Oil  group. On the other hand, it is known (cf. Mills 
and Nixon, J.C.S., 1930, 2512: Fimer and Lothrop, .l. Amcr. 
Chewz. Soc., 1936, 58, 2050) that in coupling diazonium salts with 
substailces exhibiting keto-en01 tautomerism, the azo-addendum 
attaches itself to the carbon atom bearing the enolic-OH and is linked 
to it hy the double bond. I n  view of these observations and also 
because the present series of coupled products may have either the 
true azo structure (VIII ,  IX, X and XI) or the plausible hydrazo- 
diketo form ( X I I )  (rf. I,ifschitz, Rev.. 1914, 47, 1301), investigation 
of their structure is of particular interest. 



I n  order to give a rigid chemical proof for assigning azo-en01 strtic- 
tures for the present series of compouncls, diphenyl-4: 4'-disazo-di- 
2-hydroxy-4-dimethyl-6-keto-A1-tetrahydrobenzene ( IX) was subject- 
ed to the characteristic azo-scission by reduction with stannous 
chloride when Camino-l : 1-dimethyldihyclroresorcin (XIV) and 
benzidine (XV) were produced. 

CH2 
Acetyl chlo~ide 

+ 
Acetic anhydride 
___j 

co co 
(XPI) (XVII) (XVIII) 

Benzidine was identified from its melting point with a genuine sample. 
The identity of 4-amino-1 : 1-dimethyldihydroresorcin (not isolated) 
was proved in an indirect manner. I t  may have the tautonleric formulz 
as represented by (XI I I )  and (XIV). Haas (J.C.S., 1907, 91, 
1441) who prepared this compound for the first time, has recorded 



that this base could not be isolated in a pure condition. Its hydro- 
chloride and acetyl derivatives are stable crystalline substances. Hence 
the hydrochloride (XVII) obtained from the reduction mixture was 
acetylated and the product identified as 4-acetamino-1 : l-dimethyl- 
dihydroresorcin (XVIII) from its melting point with a genuine 
sample prepared according to Ilaas (loc. cit.). 

-4lthough the inclusion of benzidine nucleus in the structure of 
the present series of compounds would indicate the possibility of their 
dyeing cotton fabrics to a substantive colour, experiments provecl 
that all these dyes were absolutely fugitive to cotton. On the other 
hand, silk and woollen fabrics were dyed with great facility to fast 
shades ranging from light yellow to bright orange. This observation 
supports the view that many of the substantive cotton dyes are better 
adapted for the dyeing of wool than of cotton (cf. Cain and Thorpe, 
The Synthetic Dyestuffs., 1918, p. 37). Chrome mordanting prior to 
dyeing brought about a heavier shade. As all but one (VII) of the 
present series of compounds were insoluble in dilute acids, dyeing 
was carried out in baths containing the dyestuff in fine suspension. 
The insolubility of the compounds is one of the drawbacks for their 
technical application. I t  is hoped that the introduction of a solubi- 
lising group like the sulphonic acid group either in methone or in the 
azo-addendum will remove this disability. p-Aminobenzene-azo-2- 
hydroxy-4-dimethyl-6-keto-A1-tetrahydrobenzene (VII)  imparts fast 
shades varying from flesh colour to deep orange to leather. 

Molecular proportions of methone and each of benzidine and 
o-tolidine, condensed in alcoholic solution to form 4: 4'-diamino-di- 
phenyl-3-keto-5 : 5-dimethyl-A'-tetrahydrobenzene (XIX)  and 4 :  4'- 
diamino-3 : 3 ' -dimethyldiphenyl-3-keto-5 : 5-clin~ethyl- A l -tetrahydro- 
benzene (XX) respectively, by the elimination of one molecule of water 
(cf. Haas. loc. cit.). 

(XIX),  l i  = diphenyl: (XX), R = 3 : 3'-dimethyldiphenyl. 

When two molecules of methone react with one molecule each of these 
two amines, 4: 4'-diaminodiphenyl-s-his-3-keto-5 : 5-dimethyl-A1-tetra- 
hydrobenzene (XXI)  and 4 : 4'-diamino-3 : 3 -dimethyldiphenyl-s-his- 
3-keto-5 : 5-&methyl-A I-tetrahydrobenzene (XXII)  are formed res- 
pectively by the elimination of two molecules of water. 



(XXI). R = diphenyl: (XXII), R = 3 . 3'-d~metI~yldiphcnyl. 

Curiously enough, ortho-, nzcta- and para-nitranilines did not a t  all 
condense with methone evcn though various condensing ag-ents were 
tried. Perhaps the presence of a negative group like the NO,-group 
lessens the basicity of the substance as to prevent its combining with 
an acidic substance like methone. 

EXPERIMENTAL. 
Methone was prepared according to the method described in 

Orgalzic Syntheszs, 1935, 15, 14. 
For the sake of brevity, the suffix 'methone' is used in the 

following part instead of "-2-hydrosy-4-dimethyl-6-keto-A'-tetra- 
hydrobenzene", while naming the products of the coupling reactions. 

Coupliqg of ntet~zom -&lz diazotised p-nilrawili?ze and 
p-n.nai?roacctandide. 

p-Nitrobeu~zeneuzo-metd~one j l/i) .-A solution of p-nitraniline 
(3.45 g.) in water (30 c.c.) and concentrated hydrochloric acid 
( 11 c.c.) was diazotised under ice cooling with sodium nitrite ( 1 .75 a . )  
in water (17.5 c.c.). This diazonium solution was graduafly added 
to an ice-cooled solution of rnethonc in alcohol (30 c.c.) to which 
a solution of sodium acetate (3.5 g.) in water (30 c.c.) had already 
been added. A yellow precipitate separated which was filtered out, 
hoiled with water to remove unrcacted methone, filtered again and 
dried on the porous plate. Yield of the crude product was 6 .5  g. 
It dissolves in alkali lo  a crimson solution and can be precipitated 
therefrom by mineral acid. It is soluble in methyl aud ethyl alcohols, 
acetone, benlene, toluene and glacial acetic acid: gives characteristic 
yellow coloration with concentrated sulphuric acid. Crystallised 
from benzene in yellow, thick rectangxilar plates, n1.p. 215-16". 
(Found: N, 14.53; C14H,,04N: rcquires N, 14.53 per cent.) 

p-Acefa~~zi7zobc~zze1zeau"o-metJzo~~~~ (X) .-To a solution of pamino- 
acetanilide (7.5 g. j in hot water (60 c.c.), concentrated hydrochloric 
acid (10 LC.) was added when the hydrochloride of the base separated 
out in finely divided form. This was diazotised with sodium nitrite 
( 3 . 5  g.). The diazonium solution thus obtained was carefully neu- 
tralised with 33% caustic soda under ice-cooling and just acidified 



with acetic acid. This diazonium solution was gradually poured on to 
a solution of methone (7 g.) in alcohol (50 c.c.) containing sodium 
acetate (21 g.) in water (60 c.c.). The orange yellow precipitate 
obtained was boiled with water, filtered and dried on porous plate; 
yield, 13.7 g. Substance is slightly soluble in 2N sodium carbonate 
and readily in 2N caustic soda, from which it can be precipitated by 
mineral acid. I t  gives yeilow coloration with concentrated sulphuric 
acid. It is very sparingly soluble in boiling water, acetone, chloroform 
and ethyl acetate and insoluble in ligroin, ether and benzene. I t  is 
soluble in pyridine and hot glacial acetic acid; crystallised from methyl 
or ethyl alcohol in light, silky, orange-yellow needles. m.p. 250-55" 
(decomp.). (Found: N, 13.60;  C,,H ,,O,N, requires N, 13.95 
per cent.) 

Hydrolysis of p-acetami+tobe%zeneazo-nzetkone (X) : Fovnzation 
of p-anzinobe?zze~zeazo-metho~tc ( VII)  .-p-Acetaminobenzeneazo- 
methone (14 g.) was well mixed with 30% sulphuric acid (500 c.c.) 
and heated under reflux on a water-bath for 12 hours Later it was 
boiled under reflux over a free flame till all the solid had gone into 
solution. If the preliminary heating was not done on the water-bath 
enormous frothing occurred during boiling. The resulting solution 
was diluted with water (500 c.c.) and made alkaline under ice-cooling 
with 30% caustic soda. The small quantity of crimson precipitate 
which separated out was extracted with chloroform. Then the 
aqueous portion was extracted several times with ethyl acetate after 
saturation with sodium chloride. The substance is soluble both in 
2N caustic soda and 2N hydrochloric acid; gives yellow coloration 
with concentrated sulphuric acid. I t  is soluble in acetone, methyl 
and ethyl alcohols, acetic acid and benzene, very easily in chloroform, 
pyridine and ethyl acetate and insoluble in water, carbon tetrachloride, 
ether and petrol. Crystallised from methyl or ethyl alcohol in beauti- 
ful ruby red light needles, m.p. 225" (decomp.). (Found: N, 15.88; 
C,,H,70,N, requires N, 16.22 per cent.) 

p-Aminobenzeneazo-methone ( I  g.) was re-acetylated with a 
mixture of acetyl chloride (5 c.c.) and acetic anhydride (2 .5  c.c.) and 
the resulting product identified as (X) .  

Coz4pling of metkone with p-ami+zobenzeneazo-wetkone (VI I )  : 
Forwzation of Bemewe-1 : 4-disaxo-di-methone (VI13) :-p-Aminoben- 
zeneazo-methone (2 .59 g.) was dissolved in water (50 c.c.) containing 
concentrated hydrochloric acid ( 3  c.c.) and diazotised in the usual 
manner with sodium nitrite (0 .7  g.).  The diazonium solution was 
added on to methone (1.4 g.) dissolved in alcohol (10 c.c.) and con- 
taining sodium acetate (4 g.) in water (15  c.c.1. The brick-red massy 
product thus obtained is soluble in chloroform, toluene, xylene and 



pyridine and insoluble in most of the other organic solvents. Gives 
orange coloration with concentrated sulphuric acid. Crystallisecl in 
copper coloured plates from glacial acetic acid, m.p. 275-80" (de- 
camp.). (Found : N, 13 .38 ; C,,H,,O,N, requires N, 13 .66 per cent.) 

COZlpliTZg of J I ~ I C ~ ~ O % C  z d l z  tetvacotised bemidi~re, o-tolidim allti 
o-dianisidiw. 

Diplzeitvl-4 : 4'-disazo-di-nzetkom ( I X )  .-To benzidine ( 4 . 6  g. ) 
dissolved in hot water (70 c.c.), concentrated hydrochloric acid 
( 10 C.C. j \\,as added and tetrazotised in the usual manner with sodium 
nitrite (3 .5  g.) in water (35 c.c.). This tetrazonium solution x a s  
carefully neutralised with caustic soda under thorougll cooling and 
then acidified with acetic acid. This was poured on to a solution of 
methone (7 g.) in alcohol (50 C.C. ) containing sodium acetate (21 g. j 
in water (60 c.c.). The separated orange precipitate was filtered out 
after standing a t  ordinary temperature for 1% hhors, washed with 
water and dried on porous plate; yield, 10.2 g. Substance is 
practically insoluble in most of the organic solvents, gives blood-red 
coloration with concentrated sulphuric acid and can be crystallised 
from glacial acetic acid or pyridine in chocolate coloured feathery 
crystals. m.p. 285" (decomp.). (Found: N, 11.39: C,sI--I,004N, 
requires N, 11 .52 per cent.) 

3 : 3'-Diwtethyldiphe?~y1-4 : 4'disazo-di-methone ( X )  .-o-'l'olidine 
35.3 g.') was tetrazotised and coupled with methone ( 7  g.) in the 
same way as in the previous experiment; yield, 11.6  g. The substance 
gives blood-red coloration with concentrated sulphuric acid. I t  is 
practically insolubIe in methyl and ethyl alcohols, acetone, carbon 
tetrachloride. ethyl acetate and petrol and slightly soluble in chloro- 
form, acetic acid, pyridine, benzene, toluene and xylene. I t  crystallised 
from xylene with one molecule of xylene of crystallisation: m.p. 
263-65" (decomp.) (Found: N, 9 .19;  C,,W,,,O,N,, C,H,.Me, re- 
quires N, 9.03 per cent.) When crystallisecl from amyl alcohol. 
(Found : N, 10.739; C,oH,,04N, requires N, 10.895 per cent.) 

Xylem of crysta1lisatio~z.-The above substance (0.3959 g.) 
was heated in an air oven during 16 hours a t  150-60" until collstant 
weight was attained. The loss in weight was 0.0661 g. (Found: 
xylene, 16.70 Per cent. ; C30H,40&'4.C,H,.Me, requires xylene, 17.10 
Per cent.) ; m.p. of the de-xylenated product also was the same as  
above. 

3 :3'-di?~ethox3ldiphe1ayl-4 : 4'-disazo-di-nzetho?ze ( X I )  .--a-Di-ani- 
sidine (3.05 g.) was tetrazotised and coupled with methone (3 .5  g.) 
in a similar manner as described before. The resulting red product 
gave blood-red coloration with concentrated sulphuric acid. The 



substance was crystallised from pyridine, m.p. 290-92" (decomp.). 
(Found; N, 10.14; C,,H,,O,,N, requires N, 10.26 per cent.) 

Reduction of ciiphelzyl-4 : q-disazo-di-~netIzo~ze (1x1 .-Diphenyl- 
4 :  4-disazo-di-niethone (5 g.)  mixed with water (100 c.c.1 was 
gradually treated with 50 c.c. of a solution of stannous chloride in 
concentrated hydrochloric acid (30 g. in 100 LC.) on the water-bath 
during one hour. 'I'he insolubility of the substance was retarding 
the process of reduction. After one hour the contents were refluxed 
on a free Aame for 15 n~inutes. The resulting solution, when cooled, 
yielded a crystalline precipitate (4) of benzirline hydrochloride from 
which the base was generated and identified as  bellzitline. 

The filtrate from (A)  was repeatedly heated on a water-bath 
and saturated with H,S till no further stannous sulphide separated 
out. The final filtrate was evaporated to dryness when it yielded 
the hydrochloride of I-amino-l : 1-dimethyldihydroresorcin (3.7 g.). 
It was dried in a desiccator overnight and then treated m7ith a mixture 
of acetyl chloride ( 5  c.c.) and acetic anhydride (4  c.c.) on thc water- 
bath for one hour. Then it was boiled with a sinall quantity of 
methyl alcohol, evaporated to dryness, kept in a desiccator orcrnight 
and finally extracted with petrol (b.p. 4040") ; treated with norite 
and yielded on evaporation needle-like crystalline substance identified 
as 4-acetamino-1: 1-dimcthyldihydroresorcin (XVII I )  from its n1.p. 
115-16" with a genuine sample prepared according to Haas ( lor .  cit.) 
from methone. 

Ijycivg E-rpcrinzents. 

Dyeing experinlents were carried out with cotton, silk and woollen 
fabrics according to the instructions given in Tlze S p t h e t i c  L1yestu.ffs 
by Cain and 'I'horpe, 1). 317. The cotton fabric was purified by 
boiling with soap solution and subsequent washing with water; silk 
was purified by boiling with soap solution in two successive stages 
and finally washing with water acidulated with dilute sulphuric acid; 
woollen fabric was purified by boiling in a bath containing a little 
anxnonia and then washing with water. Silk and woo!len fabrics were 
dyed from acid baths kept as 95-100" containing 2 per cent. of the dye- 
stuff. I n  addition to either dilute sulphuric or acetic acid, sodium 
sulphate and potassium hydrogen sulphate were added to dye silk 
and wool respectively. Cotton fabrics were dyed from alkaline baths 
containing sodium carbonate, sodium sulpllate and sodium chloride. 
In all cases but one (VII ) ,  the dye mas brought into a fine state of 
division in the bath, eithcr by dissolving it in alkali and precipitating by 
acid, or by dissolvjng in glacial acetic acid and precipitating with water. 
In the case of (VI I )  which was soluble in dilute acids there was no 



difficulty. The present series of compourlds dyed silk and wool to  
shades varying from lig-ht yellow to bright orange 2nd diast lo washing 
and sunlight. These dyes were entirely fugitive to cotton. The  
fastness of the colour was tried by washing with hot soap solution, 
several times, immediately after taking the fabrics from the dye bath. 

Compound (VII )  dyes leather in shades varying from light skin 
colour to bright orange depending upon thc proportion of the dye 
used and the length of steeping. The shades were fast to light. The  
grain side of the leather took up the dye better than the flesh side. 
Only vegetable tanned leather was tried in these experiments. T h e  
process employed was as follows: the leather was first de-tanned by 
treating with borax, mashed with water, dyed from an acid bath 
kept a t  SO", washed with water, oiled and dried. 

Cor~defzsation o/ mctl>om with bemidine a d  o-tolidim. 

I: I'-Dia.emzn0diphe+a~l-3~keto-5 : 5-dinactlzyl- A'-tct?-al~.yrlrobc?r,-e~zc 
(XIx).--Methone (3 .5  g.)  and benzidine (4.6 g.) in absolute alco- 
hol (100 c.c.) were boiled under rcflux for 3 hours on a watcr-bath. 
A t  the end of the period alcohol was distilled out and the residue boiled 
with water to remove unreacted bemidine and methone. The solid 
thus obtained was again treated with a small quantity of dilute sodium 
carbonate and washed with water. Then it was dissolved in the 
minimum quantity of dilute hydrochloric acid, filtered, the filtrate 
alkalised with 2 N  sodium hydroxide and the resulting solid crystallised 
from alcohol, m.p. 217-18". (Found: N, 9 .25;  C,,H,,ON, re- 
quires N, 9 . 1 5  per cent.) Very light yellow coloured substance. 
soluble in methyl alcohol, acetic acid and pyridine, sparingly in acetone 
and practically insoluble in ethyl acetate, benzene, carbon tetra- 
chloride and ether. Alcoholic solution gives coloration with ferric 
chloride. 

4 :  4'-Diamim-3 :3'-diwethyldipJzeql-3-keto-5 : 5-diwrethyl-A1-tetra- 
hydro-bewene (XX) .-Methone (3.5 g.) and o-tolidine (5 .3  g.)  
were condensed together and the product isolated and purified in the 
above manner and crystallised from alcohol; m.p. 245". (Fo'ou~~d: 
N, 8.48; C,,H.,,ON? requires 8 . 3 8  per cent.) 

The substance is insoluble in ether, acetolle and ethyl acetate 
and soluble in methyl alcohol and acetic acid. 

4: 4~-Dia~ziraodi~he~~~~l-s-bis-3-ket0-5 : 
be+zze+zc. iXXI).--,Methone (7 g. ) and benzidine (4.6 g. 1 in nb&lute 
alcohol (150 c.c.) were boiled under reflux for 3 hours on a water bath. 
The residue got after removing the alcohol was successively washed 
with dilutr sodium carbonate, hydrochloric acitl and water and finally 



crystallised from glacial acetic acid in yellow coloured light plates; 
m.p. 339-41" (decornp.). (Found : N, 6.72. C2,H,3,0,N, requires 
N, 6.54 per cent.) 

4 : 4'-Diamino-3 : 3-dimetJzyldiphenyl-s-bis-3-keto-5 : 5-dimethyl- 
A1-tcfrah~rdro-bejwene (XXII).-Methone (7  g.) and o-tolidine 
(5.3 g.) were condensed together in the above manner ancl the pro- 
duct crystallised lrorn glacial acetic acid; 1n.p. 320" (decornp.). 
(Found : N, 6.1 7 ,  C,,H,,O,N, requires N, 6.14 per cent.) 

SUMMARY. 

1. Methone has been coupled with the tetrazonium compounds 
of benzidine, o-tolidine and o-dianiaidine and the resulting proclucts 
have been definitely establishecl to possess azo-en01 structure. 

2. The present serics of azo-compounds dye silk, wool and 
lcather in shades varying from ycllow to orange and fast to light. 
They are fugitive to cotton. 

3. Methone has been condensed with benzidine and o-tolidine in 
mono- ancl di-molecular proportions. 
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