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Abst~ct-~,-Hydroxyarylam13a react readily with 2.4-dinurochlorobcnzcm in prcscncc of bases to 

give the N-2.4-diniuophcnyl derivatives. The reaction appears to proacd by a drrect displaamen~ 
of the halogen by the amide nitrogen involving intramolecular nuckophilic catalysis by the phcnoxidc 
oxygen; but a Smiks rearrangement is not compktely excluded. The N-dinitrophcnyl derivativa 
arc stable to boiling hydrochloric acid, but arc hydrolyscd easily by aqueous sodium carbonarc or 
hydroxide. Condensation with dinitrochlorobcnzcn, followed by mild alkaline hydrolysis. is a 
useful proccdurc for determining the constitmion of azoic coupling components of the Naphtol AS 
lypc. Thus Naphtol AS-RS and AS KN have been shown to be rhc 4chloro-2-mcthoxy-S-methyl- 
anilidc of 2-hydroxy-3-naphthorc acid and the z-naphthylamidc of 3-hydroxydibenrofuran-2ar- 
boxyhc acid rcspbctivcly. 

THE Sanger method for determining the amino acid sequence in a protein depends on 
the condensation of 2.4dinitrofluorobcnzcne (DNFB) with free amino groups at 
room temperature in sodium bicarbonate solution. leaving amide groups unaffected, 
and on the subsequent hydrolysis of the terminal amide group by hydrochloric acid.’ 
Since o-hydroxybcnzanilidcs condense with cyanuric chloride, the amide nitrogen 

and not the phenolic oxygen being attacked, * it appeared probable that they would 
react similarly with DNFH. The amide groups in salicylamide. salicylanilidc and 
2-hydroxy-3-naphthanilidc have now been found to react readily with DNFH in 
presence of cthanolic sodium hydroxide at about SO” or tricthylamine in dimethyl- 
formamide (DMF)3 at room temperature. The amide group in bcnzamidc and 
bcnzanilidc are unrcactivc towards DNFB as well as cyanuric chloride; and likewise 
the hydroxyl group in p-hydroxybcnzanilidc is attacked by both the reagents. In the 
Sangcr procedure DNFB is prcfcrrcd to the much commoner DNCH. bccausc the 
latter requires heat for the condensation, resulting in a certain amount of hydrolysis 
of the protein.‘,’ DI\;CB, howcvcr, is adequate for the reaction with o-hydroxy- 
bcnyamidcs; the products (I, II, III) arc in fact more easily crystallizable than those 
obtained when DNFB is used. 

The inability of an amide group to react with DNCB is the result of the amide 
resonance (IVA H IVB) and the consequent lowering of the basicity or nuclcophilic 
reactivity of the nitrogen atom. In the amide or anilidc of salicylic acid the amide 
resonance is weakened considerably by the participation of the CO group in a chelate 
ring, stabilized by resonance bctwccn structures VA and VB. 
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The basicity of the nitrogen atom is therefore greater than in benzamide, and a 
nucleophilic attack on DNCB becomes possible. In the absence of sodium hydroxide, 
when the above mechanism may be pictured, the reaction proceeds very slowly; the 
yield of the dinitrophenyl derivative (III) is only about 5 per cent in boiling nitrobenzene 
after 4 hours. 

Another conceivable explanation for the reactivity of the amide nitrogen is that 
hydrogen bonding of an amide hydrogen with the phenolic oxygen in the transition 
state for the displacement may lower the activation energy for the reaction. An 
o-methoxyl group should then be more effective than an o-hydroxyl in increasing the 
reactivity. It was found however that the anilide of o-methoxybenzoic acid did not 
react with DNCB. 

The reactivities observed when this reaction takes place in the presence of a base 
are very much greater, indicating the operation of a different mechanism. The 
reaction may proceed either by a direct attack of DNCB on the amide nitrogen or 
through the prior formation of the diphenyl ether and subsequent migration of the 
dinitrophenyl group to the amide nitrogen atom. In alkaline solution o-hydroxy- 

benzamides and o-hydroxybenzanilides will exist in the conformation indicated in 
VIA and VIB, wherein the oxygen atoms carrying partial negative charges are farthest 
apart and there is hydrogen bonding between the phenolic oxygen and the amide 
hydrogen atoms. 

0 O- 
PIA m0 
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The affinity of the anion of 2-hydroxy-3-naphthanilide for cellulose has been explained 
on the basis of similar structures 5. The nucleophilic reactivity of the amide nitrogen in 

these cases may be expected to be of the same order as that of amines, and a reasonable 
mechanism for the reaction is the direct displacement of the halogen from DNCB by 
the amide nitrogen. The interaction between the phenoxide oxygen and the amide 
hydrogen will be stronger in the transition state for the reaction than in the species (VI) 
itself. Intramolecular nucleophilic catalysis of this type has been observed by Zimmering 
et ~1.~ in a study of the rate of imidization of a copolymer of methacrylic acid with maleic 
anhydride, which was treated withp-nitroaniline. The anilide groups are surrounded by 
,&carboxylic acid groups on either side in the polymer chain. The velocity of imidization 
goes through a maximum at pH 5 and corresponds to the following mechanism for the 
reaction.6,7 

-OH 

A hydrogen bridge of this type cannot occur in the transition state for the reaction of 
p-hydroxybenzanilide with DNCB. The amide nitrogen atom therefore remains 
inactive and the phenoxide end of the molecule makes the normal nucleophilic attack 
on DNCB leading to the formation of the dinitrophenyl ether. 

The alternative path for the reaction may now be briefly considered and compared 
with the mechanism already discussed. Tozer and Smile.9 prepared the 2,4-dinitro- 
phenyl ether (VII) of salicylamide by condensing methyl salicylate with DNCB in 
presence of sodium methoxide in methanol, and converting the ester to the amide via 
the acid and acid chloride; they found that VII rearranged to salicyl-2,4-dinitro- 
anilide (I) by treating with a solution of sodium hydroxide in aqueous acetone at 18” 
for 2 minutes or by heating it at 200”. They also synthesized I by shaking DNCB with 
an ethanolic solution of salicylamide and sodium ethoxide. A mechanism involving a 
Smiles rearrangement looks entirely plausible for the reaction under discussion. In 
an attempt to choose between these two mechanisms we have determined the relative 
reactivities of salicylanilide, p-hydroxybenzanilide, N-methylsalicylanilide and 
aniline towards DNCB in dimethylformamide in presence of triethylamine. It has 
been found that N-methylsalicylanilide and p-hydroxybenzanilide react to the extent 

6 K. Venkataraman, The Chemistry of Synthetic Dyes Vol. I, p. 681. Academic Press, New York (1952). 
6 E. W. Westhead, Jr. and H. Morawetz, J. Amer. Chem. Sot. 80, 237 (1958); P. E. Zimmering, E.W. 

Westhead, Jr. and H. Morawetz, Biochim. Biophys. Acta 25, 376 (1957). 
’ M. L. Bender, Chem. Rev. 60, 87 (1960). 
*B. T. Tozer and S. Smiles, J. Chem. Sot. 2052 (1938). 
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of 13 per cent and 34 per cent respectively in one hour at about 66”. Under the same 

conditions aniline undergoes 45 per cent reaction. The normal phcnoxide reactivity 
towards DNCB which is greater than that of aniline is found to bc deprcsscd strongly 
by the presence of carhonyl groups in the orrlro and par4 positions. This lowcrin_e of 
reactivity is grcatcr in the o-isomer bccausc of the additional stcric factor involved. 
If the second mechanism involving a Smiles rearrangement is operating in the reaction. 
it may bc cxpcctcd that the reactivity of salicylanihdc will bc less than that of 
p-hydroxybcnzanilidc and close to that of N-mcthylsahcylanilidc.* Actually WC lind 
that salicylanilidc gives under comparable conditions about 53 per cent of the 
N-dinitrophcnyl derivative, which cxcccds by more than 50 per cent the reactivity of 
p-hydroxybcnzanilidc and is cvcn greater than that of aniline. This is the kind of 
behaviour to bc cxpcctcd from the first mechanism Involving intramolecular 
nuclcophilic catalysis. It should bc mentioned that thcrc arc side rcactlons 
accompanying the formation of the N-dinitrophcnyl derivative from salicylanilidc. 
The amount of DNCB used up in the reaction, when an cquimolccular proportlon of 
the reagents \vas cmploycd, was measured by estimating the chloride libcratcd and 
corresponds to 88 pr cent reaction. 

Like the cyanuric chloride derivatives the S-dinitrophenyl derivatives arc readily 
hydrolyscd by alkali, but they arc very stable to acid. Hy heating with I per cent 
aqueous sodium hydroxide at 75-80 for 3 hours or rcfluxing with IO per cent aqueous 
sodium carbonate for 14 hours the hydrolvsis of III to 2-hydroxv-3-naphthoic acid 
and 2.4-dinitrodiphcnylaminc is complctc. One advantage of the dinitrophenyl 
derivatives from the point of view of using them for determining the constitution of 
azoic coupling components of the Naphtol AS type is that the aromatic amine moiety is 
isolated as the brightly colourcd dinitrodiphenylamine which crystallizes readily and 
is also suitable for chromatography on alumina. Thus by condensation kvith DNCB 
and subsequent hydrolysis two of the recently introduced Naphtols, AS-RS (C.I. 
Azoic couplin_e component 28) and AS-KN (C.I. Azoic coupling component 37) have 
been found to bc constituted as VIII and IX. The former is highly substantlvc to 
CC~~U~OSC and gives fast red shades with suitable diazonium salts; the latter gives dark 
grcy to dark brown shades. 

H 

Naphtol AS-RS. C,oH,,03NCI, contains a mcthoxyl group. Hydrolysis of the 
dinitrophcnyl derivative gave 2-hydroxy-3-naphthoic acid and the Ndinitrophcnyl 
derivative (X) of 3-amino-4-mcthoxy&chlorotolucnc (chlorocresidine), from which 
the constitution of VIII followed and was confirmed by synthesis. Similarly the 
dinitrophenyl derivative of Naphtol AS-KN gave on hydrolysis 3-hydroxydibcnzo- 
furan-2-carboxylic acid (XI) and N-2,4-&nitrophenyI-a-naphthylamine; (XI) was 
identified by comparison with the acid obtained in a similar manner from Naphtol 
AS-BT (C.I. 37605), which is known to bc the 2,5-dimethoxyanilide of Xl. 

l In this case the formauon of o-dmitrophcnyl dcrwalwc should bc rate-dctermming smcc the second 
step mvolwng the Snules rcarrangcment is known to bc very fast. 
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EXPERIMENTAL 

Ni2’.4’-Dinirrophenyl)-2-hyJloxy-)-naphrhonili~ (111) 

(a) A solution of 2-hydroxy-3-naphthanilidc (1 g) in ethanol (50 ml) and 107; NaOH (1.5 ml) was 
added in I5 min to a stirred solution of DNFB (I g) in ethanol (20 ml) at 50’. After stirring for 2 hr 
at 50 55’. the solution was poured inlo water (IO0 ml) and kft overnight. The yellow prccipitatc 
crystallizd from ethanol (Norit) in pale yellow plates (I.3 g). m.p. l83”, raised IO 194” after 3 cryslal- 
lirations. (Found: C. 64.8; H. 3.8: N. 9.6. C,H,,O.N, rquircs: C. 64.3; II. 3.5; N, 9.8%). 

(b) When the above reaction was carried out with DNCB (I .2 g) for 3 hr at 65-70’. the product 
(0.9 g) melted at I94 after one crystallirarion. A slightly better yield was obtained by shaking the 
mixture at 35‘ for I8 hr. 

(c) A solution of 2-hydroxy-3naphthanilidc (5 g) in DMF (50 ml) was shaken with DNCB (5 g) 
and tricthylaminc (3 ml) for 24 hr at 25“ and then poured into water (400 ml). Crystallization of the 
prcoipitatc successively from chlorobcnzcne and bcnLcm-hcxane gave yellow plates (5.2 g), m.p. 194”. 

(d) 2-Hydroxy-3-naphthanilidc (I.3 g). DNCB (I.1 g) and anhydrous porassium carbonate 
(0.35 g) mrc rcfluxcd in methyl ethyl ketone (IO0 ml) for 17 hr. The solvent was distilkd ofT, and the 
residue trcatcd with water. The brownish red sohd crystallized from ethanol in pale yellow plates 
(0.81 g), m.p. I94 . 

N*;-(2’.4’- Dinirruphmyl)-Jolic,~lanil,rL (II) 

(a) A solution of salicylanilidc (0.84 g) in ethanol (25 ml) and IO>; NaOH (I.6 ml) was refluxcd 
with DNCB (I g) for 3 hr. Dilurion with water and ether extraction led IO an oil. which was obtained 
crystalline from crhanol-accronc by slow cooling. The yellow needks (0.55 g) shrank at 75’ and 
melted at I45 (Found: C, 59.7: H. 44; N. l@3. C,,H,,O,N,, C,H,OH requires: C, 59.3; H, 
4.5: N. 9.9 ::). 

(b) A soluuon of salicylanrlidc (2.1 g). l)NFB (I.2 ml) and tricthylaminc (I.5 ml) in DMF (IO ml) 
was shaken at 25 ’ for 24 hr and then poured inro water (IO0 ml). The precipitate crystallizd from 
bcnxne hcxane (Norn) in pale yellow prisms (I.2 g). m.p. I45 . 

(c) When DNFB was rcplaccd by DKCB (2.2 g) m (b). the yield of II was 2.25 g. 
(d) To a rcfluxing solution of salicylanilidc (I 06 g) and sodium bicarbonate (0.42 g) in ethanol 

(25 ml) a solution of 1)NCB (I.04 g) in ethanol (50 ml) was added over I5 min. and rcfluxing con- 
rmucd for 3 hr. The solurion was poured into water (250 ml) and made slightly acidic with cone HCl. 
The solution was extracted with ether, and the oil obraincd after removal of ether crystallucd from 
ethanol in ycllou nccdlcs (0.78 g). m.p. I45 . after shrinking at 76 

(c) Sahcylanilidc (0,852 g). DNCB (0.81 g) and anhydrous potassium carbonate (0.14 g) weft 
rctluxcd in accto~ (-50 ml) for 4 hr and poured mto water (200 ml). Worked up as above. the yield 
was 0.72 g. 

p_Hydroxybcnzanilidc (0.6 g). DNCB (0.7 g) and triethylamim (0.5 ml) wcrc dissolved in DMF 
(IO ml) and shaken for 24 hr at 25”. The solution was poured into water (200 ml) and a few drops of 
cone HCI. The precipitate crystalhzcd from aatone in colourlcss plates (@78 g), m.p. 225”. (Found: 
C. 60.2; 11. 3.1; N. 11.0. C,,Hi,O,Ns rcquirca: C. 60.2; H. 3.4; N, II.1 7;). 

o-(2,4- Dinirrophcnoxy)-N-nvrhylbcnlonilidc 

N-Methylsalicylanilidc (I.14 g). DNCB (I.14 g) and tricthylaminc (07 ml) were dmrolved in 
DMP (20 ml) and shaken for 24 hr at 25-30”. poured into water (250 ml), and acidif& with a few 
drops of cone HCI. The yellow precipitate c7s~llizcd from ethanol in pale yellow platca (0.8 g). m.p. 
I76 (Found: C. 16.4; H, 3.7; N. 10.5. C,,H,,O,N, requires: C. 61.1; H. 3.8; N. 1@7%). 
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Soliryl-2.4-dinirrronilidr (I) 

A solution of salicylamidc (I.4 g) In ethanol (20 ml) and 107; NaOH (4 ml) was stirred with DNCB 
(2.5 g) at 70-75” for 3 hr. The yellow prcccpitatc obtained on adding water (I 50 ml) vtallizcd from 
bcnccnc in yellow ncedla (0.78 g). m.p. 213-214” (Toztr and Smiles. m.p. 213’). (Found: C. 51.6; 
t1. 3.2; N. 140. Cak. for C,,H,O,N,: C, 51.5; H, 3.0; N. l3.90/6). 

Rclaricv rates oj reacttan of aniline. N-mrrhylsalicylanilide, phydroxybrnraninil and salirylanili& 

birh DM33 

(a) Aniline (0.186 g; OXXl2 M.) DNCB (0405 g; 0002 M) and tricthylaminc (0.28 ml; Oa2 M) 
were heated in DMF (IO ml) for 1 hr ar 65-M”. poured in(o tiatcr (50 ml). and acidified with COIX: 
HCI. The rrzulling solution was cxrractcd wirh bcn/,cnc.andthc bcnrrncsolulionchromatographcdon 
alumina. The reddish yellow band was clutcd with benzene and the solvent distilled off. The residue 
was rakcn up in ethanol (5 ml) and cooled lo 0 Red nccdlcs of 2.4-dinirrodiphcnylaminc (0.23 g). 
m.p. 15X”, were obtained. 

(b) N-Mcthylsalicylanilide (0.454 g; 0.002 M) was reacted uirh DNCB under similar condirions. 
Isolation of rhc produc1 wtlh crhcr and crysralhzaarion from ethanol by cooling to 0’ gave pale yellow 
pla~cs (O.IoJ g). m.p. 176’. 

(c) p-Hydroxybcnraniltdc (0 852 g; OGO4 M) was condcnscd with molar proportions of DKCR 
and triethylaminc as above, poured into water (50 ml). and acidifed with dilute HNO,. The prccipi- 
late was tiltcrcd oti. washed with cold ethanol. and dried (0,512 g; m.p. 222 ). The aqueous filtrale 
was extracted with ether and 0~ chloride tn the aqueous solurion u-as estimated as AgCl (0.1807 g). 
The amount of AgCl obtained IS somewhat less rhan that cxpcztcd from rhc yield of o-dinitrophcnyl 
deribatcvc. Some silver chloride IS IOSI in the COUPGC of rhc analysis due IO pcptiration. perhaps caused 
by unrcactcd p-hydroxybcnzanilidc In aqueous soluuon 

(d) Carrying out rhc above cxpcrimcnt on salicylanthdc (0,852 g), the amount of AgCI was 0.507 g. 
The N-2.4-dmlrrophcnyl dcrivarivc (0.910 g) uas Isolated after extraction of the acidifKd soluhon 
wlrh clhcr and CrysralliLation from crhanol cookd 10 0’. The amount of AgCl corresponds to 88:); 
rcacllon. whereas the K-dinirrophcnyl dcrivatlvc isolated was only 5.3”~. The discrepancy arlscs 
partly from the solubiliry of ~hc dmlrrophcnyl derivative in ethanol and partly from side rcac(Lons. 
which wcrc indicated bv a large number of bands obscrvcd when the mother liquor was conccntratcd. 
dissolved in bcnzcnc atid chromatographed on t’lorcx. In cxpcrimcnlr (a). (h) and (c) the recovery of 
the products was nearly quanrrtarivc. 

(a) A solurion of (III; 0.5 g) in crhanol (5 ml). IO “6 NaOtl (5 ml) and waler (40 ml) was stirred 
al 75 80 for 3 hr. The orange precipitate c~s’alli7cd from clhanol (Norir) in red nccdla CO.19 g). 
m.p 15X’, alone or mixed with 2.4-dinitrodiphcnylamine. The fihra~c was sa*?luratcd with carbon 
dioxide. tilrercd agaln. aciddkd u-irh HCI and cooled. The prccipitatc. after two crystalhzations from 
aqueous crhanol (Norn) gabc brownish plates (0.1 g). m.p. 219 , idcntificd as 2-hydroxy-3-naphthoic 
acid. 

(b) A mixture of 111 (0.5 g). ethanol (10 ml). water (40 ml) and sodium carbonate (5 g) was rcfluxcd 
for I4 hr. and rhc hot soluuon filrcred. The rr%lduc (0.23 g) crystallirrd from ethanol (Norit) in 
orange-red nccdlcs. m.p. 15X ‘. identified as 2.4-dinirrodiphcnylaminc. From the aqueous filtrarc 
2-hydroxy-3-naphlhoic acid (0.12 g) was rccovcrcd. 

Suphrol AS RS 

The Naphtol. after removal of water-soluble material. crys~alli7rd from ethanol in pale brown 
nccdlcs. m.p. 206 (Found: C. 66.9; H. 4.9; Cl. 10.8: N, 4.4. C,,tl,,O,CIN rcquircs: C. 66.8; 
II, 4.7; Cl. 10.4; N. 4 I “A). An alcoholic solution givrz an ohvc-green colour with ferric chloride. 
The dye obtained hy coupling with diarotizrd anilmc crystallized from glacial accoc acid in red 
nccdlcs, m.p. 268 (Found: <‘. 67.7; tl. 4.7; <‘I. X.1; N. 9.4. C,,H,.O,CIK, rcquim: C. 67 3; 
11. 4.5; Cl. 8.0; 5. 9.40,). 

N-(2.4-~tnrrrophcn~l)-.Vuphrol AS-RS 

Naphrol AS US (I.7 g) and DNCB (I.1 g) were dissolved in triethylamine (0.75 ml) and DMF 
(25 ml) and shaken a( 25’ for 24 hr. Dilution with water (250 ml) gave a prccipiurc which crysrallircd 
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from bcnzrnc-hcxanc (Norit) tn yellow plater (I.8 g). Rccrystalltlation from ethanol gave yellow 
cubcz. m.p. IYY’. (Found: C. SY 4: II. 3.0; Cl. 6.5: N. 8 2: OMc. 6.2. C,,H,.O:CIN, rcqu~m: 
C. 592: H. 3.5; Cl, 7.0; N, X.3: OMe, 6.1 “J. 

H,Jrulvsis of rhe IISP ck-rir~~r~~~e 01 Xcrphml AS-RS 

(a) The dcrivativc (0.5 g) was hydrolyscd ulth aqueous NaOlf as in the ca.sc of 111. The acid 
(009 g) m&cd at 219 , gave ;1 grccmsh blue colour urth akohohc fcrrlc chlorldc. and did not deprrs 
the m.p. of 2-hydroxy-3-naphthoic acid. The alkali-lnsolublc orange compound (0.28 g) crystallized 
from bcnznc-hcxanc in red nccdlcs. m.p. 201 (Found: C, 49.7; H, 3.3; Cl. 10.3; S. I2.S; OMc. 
Y.I. C,,II,,OICINI rcquircs: C, 50.0; H. 3.6; Cl. 10.5; S;. 12.4; O.Mc. Y,2”.). 

Cbn&~.~riun u/ 6-chbrocresirline H.ifh DNCB 

A solution of 6-chlorocrcsidinc (0.54 g). DNCB (0.7 g) and tricthylaminc (0.5 ml) in DMF (5 ml) 
uas shaken 31 25’ for 24 hr and then poured into uater (100 ml). The red prccipltatc crystallized 
from benzene (Norit) in red nccdlcs (0.38 g), m.p. 201 ‘, not depressed by mixing with the alkah- 
mu,lublc product of the hydrolysu of the DNP derivative of saphtol AS KS. 

Conrirnsurion pro&cr (VII) oj bchlorocresidine WI/h 2-hyako.ry3-naphrho,vl chlori& 

2-Hydroxy-3-naphthoyl chloride (0.3 g) and bchlor~midinc (0.2 g) wcrc rcfluxed in pyrldine 
(5 ml) for 3 hr and then poured into dilute HCI. The prccipitatc was filtcrcd. washed with water and 
sodium bicarbonate solution, drlcd and crystallized from benzene (Norit). The yellow plates (0.22 g), 
m.p. 206”. did not dcprcss the m.p. of Naphtol AS-RS. 

.Vaphrol AS-KN 

The Naphtol, thriozcrystalli7rd from DMF. was obtaincdaspak brown phcs m.p. 3@%‘. (Found: 

C. 78.3; H. 4.5; h’. 4.0. C,H,,O,N requires: C. 78.2: FI. 4.2; N. 4.OPL). 

N-(2.4-Dinirrophenyf)-.Vuphro( AS KN 

Naphtol AS KN (1.75 g). DNCB (I.1 g). trlcthylaminc (0.75 ml) and DMF (25 ml) wcrc shaken 
for 24 hr at 25’. The product (2.35 g). crystallilrd succzssively from benzene-hcxanc and chloro- 

bcnrcnc-pctrolcum cthcr (b.p. .I20”). was obtained as yellow prisms. m.p. 170’. (Found: C, 67.0: 
H. 3.0; N. 7.6. CI,iI,:O,N, rcquircs: C. 67.0; H, 3.3; N. 8.1 “A). 

Hyrlrol+s of rhc DNP Jeriwfive uf :Vuphtol AS-KS 

The compound (I g) was rcfluxcd for 4 hr with ethanol (10 ml), IO:,; NaOH (IO ml) and water 
(80 ml). The alkali-insoluble product was taken up in benzene and chromatogmphcd on alumina. 
The golden yellow band was clutcd with bcmtne, concentrated. and diluted with a httk hcxanc. 
Orange-red needles (0.26 g). m.p. 192 , were obtained. (Found: C. 61.8; H, 3.8; N. 13.7. Cak. for 
C,.H,,O,N,: C, 62.1; H, 3.6; N. 13.6:;). This did not depress the m.p. of N-(2&dm~trophcnyl)+ 
naphthylaminc. The alkaline filtrate obtamcd from the hydrolysis was saturated with carbon dloxlde. 
filtered, acidifxd and cxtrdcted with ether. The cthcr extract yicldcd an acid (0.14 g), which cryslal- 
l&d from ethanol (Norit) in colourless ncrdlcs. m.p. 293 (dcuomp). (Found: C. 68.5; II, 3.7. Cak. 
for C,,H,O,: C, 68.4; H, 3.5”:). The alcoholic s&lion gibes a reddish blue fcrrlc colour. 

N-(2.4-Dinirrophen,yl)-.%‘aphtof AS HT 

Naphtol AS.-BT (I 8 g) was treated with DSCB (I.1 g). trrcthylamine (0.8 ml) and D%li’ (25 ml) 
under the usual conditions. The product crystallized from ethanol in yellow rods (I ,74 g): crystal- 
ItratIon from chlorobcnzrnc-petroleum ether (b.p. -120 ) gave yellow prisms. m.p. I37 (Found: 
C. 61.8; H, 3.X: N. 7.4. C,:H,,O,N, rcquircs: C. 61.3; H, 3.6; N. 7.9:~:). 

Thhe compound (2 g) was hcatcd with ethanol (20 ml). IO:, NaOH (20 ml) and water (I 60 ml) for 
8 hr. The oranF prccipitatc was filtcrcd. and from the filtrate the aod was rccovcrcd as usual. II 
crystallized from ethanol in nccdlcs (0.24 g). m.p. 293. (daomp). not deprcsscd by mixing with the 
acid component of Naphtol AS KN. The alkali-imolublc orange product. after chromatography of 
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a chlorobcnrenc solutton on alumina. crystallized from benzene in red needles (0.49 g). m p. 188’. 
(Found: C. 52.X. H, 3.8; N. 12.9. C,,H,,O,N, requites: C. 52.7; Il. 4 I; N. 13.2”;). The sub- 
stance uas idcntificd as 2,4-dinitro-2’.5’-dimethoxydiphenylamlne, prepared by condcnsmg DlWB 
with 2.5-dtmethoxyaniltnc. 

C‘onc&rrsarion o/ 3-hy~roxy~It~nzu~u/uron-, T-curtwxylic ucid wtrh r-nophrh,vluminc 

The acid (0.22 g) In chlorobenrrnc (20 ml) and DMF (I ml) was hcatcd on a water-bath wth 
thronyl chloride (0.8 ml) for I5 min To the clear solution a-naphthylamine (0.14 g) in chlorobcnlrnc 
(IO ml) and pyridtnc (2 ml) was added, and hcattng continued for 45 mm. Chlorobcnrrnc was steam- 
disttllcd. and the rcsiduc uashcd uith sodium carbonate solution and a little methanol. Crystal- 
lization from cellosolve gave plates. m.p. 304’. not dcprcswd by mixing with Naphtol AS KN 
(DRP 607.381 quotes m.p. of 295 for this compound). 
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