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CXV .-The Unsaturation and Tautomeric Mobility 
of Heterocyclic Compounds. Part I I .  a- and pb- 
Na ph that hiaxoles. 

By ROBERT FERUUS HUNTER and JOHN WILLIAM THOMAS JONES. 
RING closure, producing the heterocyclic nucleus in a-naphtha- 
thiazoles (I) and in benzthiazoles (11), takes place much more readily 
in the former than in the latter case : for instance, (1) the ratio of 

s-CR 

(1.1 

the yields of the 1-chhro-derivat.ives (I and 11; R = 
from the corresponding arylthiocarbimides and phosphorus penta- 
chloride under similar conditions (Hofmann, Ber., 1879,12, 1126) is 
62 : 15; (2) oxidation of P-naphthyhhiourethane and of phenyl- 
thiourethnne with alkaline ferricyanide at SO-90" gives 60% and 
40 yo yields, respectively, of the corresponding ethoxythiazoles 
(I and I1 ; R = OEt) (Jacobson, Ber., 1886,19, 1069) ; and (3) the 
action of bromine on s-phenyl- p-naphthylthiocarbamide yields solely 
1-anilino-a-wphthathiazote (I ; R = NHPh), no trace of the isomeric 
l-P-n&phthylaminoben~h~~le (It ; R = NH*CloH7), which has 
been synthesised from 1 -chlorobenzthiazoIe and p-naphthylamine, 
being isolable. These results are evidently conditioned by the high 
reactivity of the a-hydrogen atom of the naphthalene nucleus. 

The aromatic nature of the heterocyclic nucleus in a-naphtha- 
thiazole is manifested in the alkylation of semi-cyclic amidinea 
containing this complex (I11 + IV). For instance, the methyl- 

ation of 1-amino-a-naphthathiazole (I11 ; R = H) yields I-imino- 
2-methyl- 1 : 2-dihydro-a-naphthathiuzole, unaccompanied by the 
isomeric 1 -methylamino- a-wphtiaathiazoEe (compare Hunter, J. , 1926, 
1385 ; Hunter and Styles, J., 1928, 3019). 1-p-Naphthylamino- 
ct-naphthathiazole (111; R = CIoH7) behaves similarly and yields 
only 1- p-naphthylimino-2-methyl-1 : 2-dihydro-a-wphththiamle on 
methylation, although it contains the P-naphthyl group which might 
exert a conjugating influenoe favouring the iminodihydro-phase (IV), 
similar to  that of the phenyl group in the three-carbon system 
(Liwtead and Williams, J., 1926, 2735; Linstead, J., 1929, 2501). 
The isomeric I-methyl- p - n a p h t h y ~ ~ i n o - a - ~ h t h a t h i a x o l e  has been 
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obtained from I -chloro- c+nuphthathiamZe and methyl-P-naphthyl- 
amine and also by the action of bromine on methyl-s-di-p-nuphthyl- 
thiocarbamide, CloH,~NMe~CS-NH*C1,H,. 

The methylation of 1 - h y d r o x y - ~ - ~ ~ h t F t h i a x ~  is analogous to 
that of 1-hydroxybenzthiazole (Hunter, th i s  vol., p. 128), the sole 
product being the ketomethyZdihydro-derivative (V), whose con- 
stitution follows from its synthesis from l-?zitrosoimino-Z-methyl- 
1 : Z-dih~dro-u-na~hthathia~Ze (VI). 

3-Bromo-I-amino- pp-nophthtzthiaxole (VII) has been obtained from 
1 - bromo- p-naphthylamine by way of the thiowrbimide and thio- 
carbamide in the usual way (compare Fries, AnnoZen, 1927,454,260). 

E X P E R I M E N T A L .  
Considerable difficulty was encountered in preparing P-naphthyl- 

thiocarbimide by the methods given in the literature. It was most 
readily obtained by boiling a mixture of s-di- p-naphthylthiocarb- 
amide (50 9.) and acetic anhydride (100 c.c.) for 3 minutes, diluting 
the solution with hot water, and isolating the thiocarbimide by 
prolonged distillation in steam superheated to 140". The yield never 
exceeded 30%. The thiocarbimide to be used for the preparation of 
the chloronaphthathiazole was melted over calcium chloride and 
redistilled in a vacuum, the fraction, b. p. 182-184"/12 mm., being 
separately collected. 

1-ChZoro-u-naphthathiaxZe.-A mixture of 14 g. of @-naphthyl- 
thiocarbimide and phosphorus pentachloride (16 g.) was heated in a 
sealed tube at 160-180" for 5-6 hours, and the product fracfion- 
ated. After removal of phosphorus trichloride and a small quantity 
of unchanged thiocarbimide (183'115 mm,), the chlorothiaxole 
distilled at 260-270"/15 mm. The yield after redistillation and 
crystallisation from alcohol was 62%; m. p. SO", b. p. 245-246'1 
13 mm. (Found : C1, 16.0; S, 14.8. C,,H,NClS requires C1, 16-1 ; 
S, 14.5%). 

l-Hydroxy-a-~~hthccthiu%ole.-A solution of the chloronapht,ha- 
thiazole (0.8 g.) in absolute alcohol (20 c.c.) was diluted with 4 C.C. 

of concentrated hydrochloric acid, heated for 20 hours under reflux, 
and evaporated on a steam-bath. On recrystallisation from alcohol, 
t'he hydroxy-base formed aggregates of shining prisms, m. p. 230- 
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231" (Found: S, 16.2. CIrH,ONS requires S, 15.9y0). This 
compound is less soluble in alkalis than the benzthiazole analogue. 

1- Amino- a-nuphthccthiazoZe.-Although Hofmann states (Ber., 
1879, 12, 1126) that  1-aminobenzthiazole is obtained by digesting 
1-chlorobenzthiazole with alcoholic ammonia, at loo3, the chloro- 
naphthathiazole was recovered unchanged under such conditions , 
and also after being heated in a sealed tube (0.5 g. of the chloro-base) 
with alcoholic ammonia (5 C.C. of alcohol and 2 C.C. of ammonia, 
d 0.880) at 100-140" for 4 hour. 

(i) A mixture of 0.5 g. of 1-chloro-a-naphthathiazole and 5 C.C. of 
ammonia (d 0.880) was heated at 200" for 18 hours. On recrystallis- 
ation from alcohol, 1-amino-a-naphthathiazole w&s obtained. m. p. 
258" alone and when mixed with the specimen prepared from 
@-naphthylthiocarbamide (previously given, J., 1926, 1400, m m. p. 
249-251" ; the compound is there erroneously named '' 2-amino- 
a-naphthathiazole "). The identity was further confirmed by the 
formation of the same acetyl derivative. (ii) Treatment of it 

suspension of P-naphthylthiocarbamide (m. p. 194" ; Cosiner, Ber., 
1881, 14, 59, recorded m. p. 180", and Hector, Ber., 1890, 23, 362, 
m. p. 186") (1 g.) in chloroform (10 c.c.) with bromine (1 C.C. in 
1 C.C. of chloroform) yielded a yellow hydrotribromide, which sintered 
at 160-161" after drying in a vacuum [Found : Br, 54.8. 
C,,H,N,S,HBr(Br,) requires Br, 54~4x1.  On reduction with 
sulphurous acid, basification with ammonia, and recrystallisation 
from methyl alcohol, this gave the aminonaphthathiazole in plates, 
m. p. 257" (Found : S, 16.2. Calc. : S, 16.0%). 
l-Acetumido-a-mphthuthiazoZe.-(i) The product of acetylation of 

the amino-base with acetic anhydride separated from henzene- 
ethyl acetate in soft crystals, m. p. 265" (Found: S. 12.9. 
C13H100N2S requires S, 13.2%). 

Hugershoff (Ber., 1899, 32, 3649) states that treat.ment of 
p-naphthylthiocarbamide with acetic anhydride at 80' yields as- 
acetyl-p-naphthylthiocarbamide, C,,H,*NAc*CS*KH,. which iso- 
merises to  s-acetyl-p-naphthylthiocarbamide, C,,H,*"H*CS*NHAc, 
m. p. 158", a t  its melting point. The product which we isolated from 
p-naphthylthiocarbamide and acetic anhydride at 80' had m. p. 
145-147" and proved t o  be a mixture containing unchanged 
naphthylthiocarbamide. On the other hand, s-acetyl-p-naphthyl- 
thiocarbamide was readily prepared by dissolving p-naphthyl- 
thiocarbamide in an excess of acetic anhydride at 80" (compare 
Hunter and Pride, J., 1929, 944); i t  melted at 1'71-172' after 
recrystallisation. 

(ii) The solution obtained from 0-3 g. of s-acetyl-F-naphtli?il- 
thiocarbamide, 6 C.C. of chloroform, and 0.5 C.C. of bromine was heated 
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under reflux for 2 minutes, and the orange bromo-addition compound 
(m. p. 154-156') obtained was reduced with sulphurous acid. On 
recrystallisation from boiling alcohol, the acetamidonaphtha- 
thiazole formed plates, m. p. 264" alone and when mixed with the 
specimen obtained in (i). 

l-Ethox~-a-na~hthath~a~oZe.-lO G. of p-naphthylthiourethane 
(m. p. 96"; prepared in 95% yield by heating a solution of the 
t hiocarbimide in absolute alcohol, containing a few drops of quinoline, 
under reflux for 4 hours) were rubbed with a small quantity of 
alcohol and dissolved in 75 C.C. of 30% aqueous sodium hydroxide. 
The solution was diluted with water to  200 C.C. and added in 20 C.C. 

portions at 5-minute intervals to  300 C.C. of a well-stirred 20% 
solution of potassium ferricyanide at  85"; the cooled mixture was 
extracted with ether, and the product recrystallised from alcohol 
(yield, 5.9 g.; 60%). The ethoxy-base formed needles, m. p. 80" 
(Found : S, 14.1. C13Hl10NS requires S, 14.0%). 

Hydrolysis. 1-Ethoxy-a-naphthathiazole (1 g.) was heated with 
7 O.C. of hydrobromic acid (d 1.45) for 15 minutes; the mixture was 
diluted with water (10 vok.), and the product recrystallised from 
alcohol-ethyl acetate (animal charcoal), 04-0.5 g. of 1-hydroxy- 
a-naphthathiazole being obtained, m. p. 231' alone and when mixed 
with the specimen obtained from the chloronaphthathiazole. 

I -Ethoxybenxthiamk.-A similar experiment with 10 g. of phenyl- 
thiourcthane gave 4 g. of 1-ethoxybenzthiazole (yield, 40y0), which 
mas characterised by its hydrolysis to 1-hydroxybenzthiazole, m. p. 
138" (Hunter, this vol., p. 135). 

1 - p-N~p~thyZaminobenxthiaxole.-When a mixture of I -chlorobenz - 
thiszole (1 g.) and p-naphthylamine (0.8 g.) was heated, a vigorous 
reaction took place. The product wits extracted with alcohol, the 
extracts were decolorised with animal charcoal and evaporated on a 
steam-bath, and the residue was basified and recrystalhed from 
methyl alcobol-eth yl acetate. The mwpkthyhmkobenzthkzzde 
(yield, 600/,) formed smdl silky needles, m. p. 191-192" (Found : S, 
11.8. C,,HI,N,8 requires S, 11.6%). The acetyl derivative conld 
not be crystallised. 

P-Anilino- cl-naphthatTaiamle.-The tenacious gum obtained by 
condensing 1-chloro-a-naphthathiazole (1 g.) with aniline (0.5 G.c.) 
solidified on treatment with hot aqueous ammonia (d O*SSO).  On 
recrystallisation from methyl alcohol-ethyl acetate, 1-anilino- 
a-mphthathiaxole wm obtained in soft silky needles, m. p. 211-212O 
(Found : S, 11.7. C17H,,N,S requires 8, 11.6%). 

Condensation of Phenyltltiocarbimide with p-Napkth$amiize.- 
6.5 C.C. of phenylthiocarbimide were added to  a boiling solution of 
7 g. of P-naphthylamine in absolute alcohol (70 c.c.); the mixture 
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became semi-solid owing to the separation of the pheiiylnaphthyl- 
thiocerbamide (yield, 13 g. ; m. p. 161-162"). On recrystallisation 
from ethyl acetate and thezeafter €rom amyl acetate, s-phenyl- 
p-naphthyltkiocasbamide wm obtained in Silvery plates, m. p. 166- 
167" (Found: S, 11.8. Calc. : S, 11.6%). Mainzer (Ber., 1882, 
15, 1471), Freund and Wolf (Ber., 1892, 25, 1468), and Wheeler 
(J .  Amer. Cherra. Xoc., 1901,33,226) give the m. p. as 15Y, 165", and 
182-183", respectively. 

Condensation of p-Naphthylthiocarbim~e with Aniliiie.--Owing to 
the readiness with which P-naphthylthiocarbimide combines with 
alcohol in the presence of amines, this condensation was carried out 
in benzene solution. After recrystallisation, the product had m. p. 
166", alone and when mixed with the phenylnaphthylt hiocarbamide 
described above. 

Wheeler's ( (  P~en.ylnaphthyEthlocarbaonide."-A mixture of 1 g. of 
p-naphthylamine and 1.5 C.C. of phenylthiocarbimide was heated 
until it boiled; the product, which solidified on cooling, was re- 
crystallised from amyl acetate. It formed a-defined crystals, 132. p, 
182-184" (softening at 175"), and m. p. 188-189" after extraction 
with boiling alcohol, in which it was very sparingly solubie, From 
its properties and the m. p. of its mixture with a genuine specimen 
(m. p. 193-195"), Wheeler's product (Zoc. cit.) was evidently s-di-8- 
naphthylthiocarbamide. Its mixture with a genuine specimen of 
s- phenyl- p -napht hyl t hioc ar bamide melted at 158-1 59 O . 

It appears probable that s-phenyl- p-naphthylthiocarbamide is 
formed initially in Wheeler's experiment and then undergoes 
decomposition at  the elevated temperature attained during the 
condensation. This supposition is borne out by the foUowing 
experiment. 

Thermal Decomposition of s-Phenyl- ~-n~phthyZt~iocurbam~de.- 
1 G .  of the thiocarbamide was kept at 220-230" for 2 minutes, 
hydrogen sulphide being evolved. The product, which crj-stallised 
on cooling, was repeatedly extracted with boiling alcohol, finely 
ground, and re-extracted with boiling alcohol and thereafter with 
ethyl acetate. The residue melted at 191-193", and at 132-194' 
when mixed with a genuine specimen of s-di-p-napht,hylthiocarb- 
amide. 

The alcoholic extracts yielded s-p heny 1- -naph t h ylt hioc ar bamide 
and some phenylthiocarbimide on evaporation, but the presence of 
thiocarbanilide could not be detected. 

The Action, of Bromine on a-Phenyl- p-nap~~?~yEt~iocarba~i~e.-G 
suspension of 3 g. of the thiocarbamide in 30 C.C. of chloroform was 
treated with bromine (1.2 C.C. in 3 C.C. of chloroform) (an excess of 
bromine, such as is normally used in the Hugershoff reaction, causes 

K K 2  
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the production of ill-defined bromo-substitution derivatives) and the 
mixture wa8 heated under refiux for 3 minutes, cooled, and evapor- 
ated t o  dryness under reduced pressure a t  laboratory temperature. 
The product was dissolved in chloroform, the solution shaken with 
sulphurous acid, and the reduction completed by passage of sulphur 
dioxide. On basification and removal of the chloroform, a base, 
m. p. 202-205", was obtained which on recrystallisation from ethyl 
acetate yielded 2.2 g .  of 1-anilino-a-naphthathiazole, m. p. 206- 
211'. The mother-liquor furnished a further 0.7 g. of the same base 
(m. p. ca. 200"). On recrystallisation both fractions had m. p. 211", 
alone and when mixed with the specimen of I-anilino-u-naphtha- 
t2hiazole obtained from I-chloro-u-naphthathiazole (p. 944). No 
trace of the isomeric naphthylaminobenzthiazole was found. 

1 - ~ - B r ~ ~ n ~ ~ ~ ~ l i ~ - u - ~ p h t ~ ~ h i a w ~ ,  which could not be obtained 
by the bromination of 1-anilino-a-naphthathiazole in chloroform, 
was prepared by the condensation of 1-chloro-a-naphthathiazole and 
p-bromoaniline; it formed small prisms, m. p. 250" (Found : Br, 
22-8. C1,Hl1N2BrS requires Br, 224%).  

Methylation of 1 -Amino-u-naphthathiaxle and the Synthesis of 
1 -Irnino-2-methyl-l : 2-dihydro-a-naphththiaxole and of 1-Methyl- 
amino-u-.Ilaphthathiaxole from the Corresponding Naphthylmethyl- 
thiocarbamides.-A mixture of 1-amino-a-naphthathiazole (2.6 g.) 
and methyl iodide (3 c.c.) was heated in a sealed tube at 100" for 
15 hours. The product was basified with alcoholic potash and the 
mixture was diluted with water and extracted with ethyl acetate, 
1.45 g. of 1-inzino-2-methyl-1: 2-dihydro-u-mphthathiazole, m. p. 178", 
being obtained (Found : S, 15.0. Cl2Hla2S requires S, 14.9%) 
unaccompanied by any trace of the 1-methylamino-isomeride. 

Methyl- P-naphthylamine was conveniently prepared as follows : 
Sodium (1 atom) was dissolved in a hot solution of aceto-p-naphthal- 
ide (20 g. )  in xylene (200 c.c.). After 15 minutes, crystallisation 
commenced, methyl sulphate (30 c.c.) was added to the semi-solid 
mass, and the mixture heated for 5 minutes. The xylene was then 
distilled in steam, and the product heated with alcoholic potash for 
24 hours; the alcohol was evaporated on a steam-bath, and the 
mixture diluted with water and extracted with ether. Distillation 
of the residue obtained after removal of the ether yielded 8-5 g. of 
the methylnaphthylamine, b. p. 189"/30 mm. (yield, 50%). 

as- ~-NaphthylmethyItlciocarba~ide, prepared from the methyl- 
napht hylamine, hydrochloric acid, and potassium thiocyanate at 
100" (compare Hunter and Styles, J., 1928, 3025), separated from 
ethyl acetate in small crystals, m. p. 170" (Found: S, 14.7. 
C12H&N2S requires S, 14.8%). 

Reaction with brmine. A solution of as- P-naphthylmethylthio- 
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carbamide (0.5 g.) in chloroform (5 c.c.) was treated with bromine 
(0-2 C.C. in 2 C.C. of chloroform) and the mixture was heated under 
reflux for 10 minutes and then shaken with excess of sulphurous acid. 
The chloroform was evaporated on a steam-bath, and the product 
basified and recrystallised from alcohol-ethyl acetate, giving 1 -imino- 
2-methyl-1 : 2-dihydro-a-naphthat,hiazole, identical with the speci- 
men already described. 

s- [3-Naphthytmethylthiocmbamide, prepared by condensing p- 
naphthylthiocarbimide with methylamine in hot alcoholic solution, 
crpstallised in large prisms, m. p. 130" (Found : S, 156%). 

1 -Methylamino-a-nuphthathiaxole, prepared as in the case of the 
isomeric iminomethyldihydronaphthathiazole, crysta3lised in small 
needles, m. p. 189" (Found : S, 14.7y0). 

1 - p-Naphthylamino-a-naphthathiazole, prepared by condensing 
F-naphthylamine with 1 -chloro-a-naphthathiazole, had m. p. 222" 
alone andwhen mixedwith a specimen preparedfrom s-di-p-naphthyl- 
thiocarbamide (Hunter, J., 1925,127,2270). It is most conveniently 
prepared from the dinaphthylthiocarbamide in the same way as 
1-anilino-a-naphthathiazole is obtained from s-phenyl- p-naphthyl- 
thiocarbamide (p. 945). 
Methylatton of 1-~-Xaphthylamino-a-naphththiaxole.-The paste 

obtained from 1 g. of 1 -p-naphthylamino-a-naphthathiazole and 
3 C.C. of chloroform was suspended in 50 C.C. of water containing 
10 g. of potassium hydroxide and well shaken with 5 C.C. of methyl 
sulphate, and again after addition of a further 5 g. of potassium 
hydroxide and 5 C.C. of methyl sulphate; after Q hour the mixture 
was boiled to remove the chloroform. Recrystallisation of the 
product from alcohol yielded 1 g. of 1-p-nuphthylimino-2-methyl-1 : 2- 
d ihydro- u-naphthathiaxole (Found : S, 9.5. C,,H,,N,S requires S, 
943/) ,  unaccompanied by 1-methyl- P-naphthylamino-a-naphtha- 
t hiazole . 
Synthesis of 1 -Methyl - p-naphthyhmino-a-nuphthathiaxok from 

Jlethyl-s-di-~-naphthylthiocarbamide and from 1-Chloro-a-naphtha- 
thiaxole and Methyl-P-naphthylamine.-Methyl-s-di-p-naphthylthio- 
carbamide, prepared by condensation of p-naphthylthiocarbimide and 
methyl-p-naphthylamine in alcohol, crystallised in soft white plates, 
m. p. 178" (Found : S, 9.5. C,,H,,N,S requires S, 9.4%). 

A solution of this thiocarbamide (0-3 g.) in chloroform (4 c.c.) was 
treated with 1.6 C.C. of a 10% solution of bromine in the same solvent 
and the mixture was heated under reflux for 5 minutes, cooled, 
reduced with sulphurous acid, and basified. On recrystallisation 
from ethyl acetate, 1-methyl-8-naphthylamino-a-naphthathiazole 
formed shining prisms, m. p. 235" (Found: S, 9.2. C,,Hl6N,S 
requires S, 9.4%). The picrate, prepared from acetone solutions of 
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the base and picric acid, formed yellow prisms, m. p. 278", identical 
with the picrate described below (mixed m. p. 281"). 

A mixture of 0-3 g. of 1-chloro-a-naphthathiazole and an equal 
quantity of methyl- p-naphthylamie was heated ; on basification an 
uncryatallisable gum was obtained, which was comerted into the 
picrate, yellow prisms, m. p. 282", in the usual way (Pound : S, 5.6. 
C22H1 6N2S, C,H,O ,N3 requires S , 5.6 yo). 

Methylation of 1 -Hydroxy-a-naphthothiaxole and the Synthesis of 
I-Keto-2-methyl-1 : 2-dihydro-a-nuphthathiazole from 1-Imino-2- 
methyl-1 : 2-dih~~ro-~-~phthath iazo~e . -A  solution of 06 g. of 
1-hydroxy-a-naphthathiazole in 5 C.C. of chloroform was shaken with 
6 C.C. of 30% potassium hydroxide solution and 4 C.C. of methyl 
sulphate, the mixture was heated under reflux for 5 minutes, 
a further 2 g. of potassium hydroxide and 2 C.C. of methyl sulphate 
were added, and the heating was continued for a short time. On 
removal of the chloroform, 1 -keto-2-methyl-l : 2-dihydro-a-naphtha- 
thiamle was obtained in long needles, m. p. 135-136" (Found : S, 
15.2. C,,H,OMS requires S, 1409%). 

1 -Nitrosoimino-2-methyl-l : 2 -dihydro- u-naphthathiaxole, prepared 
from the 1-imino-compound in glacial acetic acid and sodium nitrite 
(compare Hunter, this vol., p. 145), formed small orange-yellow 
crystals, which exploded a t  165" (Found : S, 12.8. C,,H,ON,S re- 
quires s, 13.2%). 

When the nitrosoimino-compound was heated in xylene until 
nitrogen ceased to be evolved, and the product crystallised from 
methyl alcohol, the keto-compound described above was obtained. 

Synthesis of 3-Brmo-1 -amino- pp-naphthathiaxole.-A solution of 
3 g. of 1-bromo-p-naphthylamine in 20 C.C. of chloroform was 
gradually added with continuous shaking to a suspension of thio- 
carbonyl chloride (1-5 c.c.) in water (10 c.c.). After 8 hour the 
chloroform and the excess of thiocarbonyl chloride were removed, on 
a steam-bath, through a fractionating column ; the 1-brmo-P- 
nap~thylthiocarbirnide, rapidly crystallised from alcohol, formed 
small crystals (1.2 g.), m. p. 90" (Found: Br, 29.5. C,,H,NBrS 
requires Br, 30.3y0). 

1 -Bromo-p-na~hthyEthiocarba~ide, prepared from the thiocarbimide 
and ammonia in alcoholic solution, formed white plates, m. p. 204" 
(Found : Br, 28.6. C1,H,N,BrS requires Br, 28.5%). 

A suspension of 1 g .  of the thiocarbamide in chloroform (10 c.c.) 
was heated under reflux with 1 C.C. of bromine for 10 minutes; the 
bromo-addition compound which separated was reduced with 
sulphurous acid. The 3-bromo-1 -amino-Bp-na~hthathiaxole separated 
from ethyl a-cetate in small prisms, m. p. 250" (Found : Br, 28.8. 
C1,H,N,BrS requires Br, 28.7 %). The acetyZ derivative, obtained 
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from the base and acetic anhydride in the usual way, formed small 
needles, m. p. 289" (Found: S, 10.0. CI,H,ON,BrS requires S, 
1o*0yo>. 
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