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Ring Ihrivatives of I’hcnotlriusiric~. 
IV. Further Stiidi(.s on the ?‘hionat ion 

Reaction, and the Synthesis of 
Phenathiazinols 

‘I’he use of isopropt:iiyl acrtatc..G with boroii 
trifluoride :IS a cat:iIy*t, \\-as fouiid to give better 
results :is :i i i  ncetyl:itiiig agent t1i:iii acetic niihy- 
dridc :ii1(1 pyridiiie i i i  tfir case of I-suhstitutcd 
phciiothiazines, ~vhcrcb difIiculties were cwwmtered 
c:\rlicr i i i  the prc’p:ir:itioii of l-chIoro-lO-:irctvI- 
phciiot hi:izi~ie.~ 

1 hcw cwnpouiids ivcrc suhriiittcd to thc Slo:iii- 

Iiettcriiig Iiistitutr a i d  the TTpjohii Drug (’01~1- 

puny for physiologicd tcsting; results will he rc- 
ported elw\-liere. 
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TABLE I 
PHICNOTHIAZINES BY THIONATION 

Substitucrit Yicld, 5;' M.1'. 

2-Methyl- 38 190-19 1 O b  

2-C hloro- 26 197-199"d 
4Methyl-  3 129-132 O C  

CChloro- Unable to  purify 
2-Methox y- 16 185-1 88 a 

CMethoxy- Unable to  isolate 
3-Methyl- 47 166-167" 
8-Methos y- 48 155-157" ' 
3-Chloro- 0 

2-Chloro-7-mcthoxy 35 173-174" 

These yields rcprcsent purificd yiclds. For example, in 
tho thionation of 3-methyldiphenylamine, a crude yield of 
809: of the 2-isomer, melting a t  175-177", is obtained, and a 
crudc yield of 20% of the 4-isomer, melting at 125-127". 
* Charpcntier e t .  al., loc. cit., reportcd a melting point of 
187-188". Charpchnticr et  al., m.p., 114-118". As noted 
above, our crude product melted a t  125-127'. Charpentier, 
et al., m.p,, 196-197'. e Charpentier, et al., m.p., 179-180". 
'Gilman and Shirlcy, J .  Am. Chem. Soc., 66, 888 (1944) 
and Kehrniann and h'ossenko, Ber., 46, 2809 (1913) report 
a melting point of 158-159'; Pummerer and Gassner, Ber., 
46, 2322 (1916) rcport 163'. 0 3-Chloroplienothiazinc could 
not be oht:iined by this proccdurc. Complete loss of chlorine 
rcsulted arid good yields of phenbthiazine were obtaincd as 
the only rcaction product. A similar loss occnrrcd to some 
extent in the preparation of I-chloroph~nothiazine.~ 

removed by distillation. Therc was obtained 20.4 g. (95Yc) of 
a yellow product, melting at  135-136". 

An analytical sample was obtained by recrystallization 
from benzenc. Colorless glistening crystals, melting at 136- 
137", were obtained. On standing or exposure to  air, the 
compound slowly turned green. 

Anal. Cttlcd. for C1&ONS: C, 67.0; H, 4.19. Found: C, 
66.8; H, 4.25. 

I-Acetoxy-10-acetylpilenothiazine. A mixture of 0.6 g. of 
I-hydroxyphenothiazine, 4 ml. of acetic anhydride, and a 
few drops of pyridine was refluxed for 4 hr. On cooling the 
mixture, colorless crystals settled out. Recrystallization 
from benzene gave 0.4 g. (60%) of colorless crystals, m.p., 

Anal. Calcd. for CleHl303XS: S, 10.70. Found: S, 10.34. 
I-Ethoxyphenothiazine.12 A mixture of 3 g. of l-hydroxy- 

phenothiazine, 3 ml. of ethyl bromide, and 10 g. of anhydrous 
potassium carbonate in 150 ml. of dry acetone was refluxed 
for 24 hr. The hot reaction mixture was filtered, and the 
filtrate evaporated. The residue, which was insoluble in 
alkali, was recrystallized from ethrtiiol to give 2.1 g. (62%) 
of colorless crystals, m.p., 81-82. 

Anal.13 C:alcd. for ClJ1130N:S: C, 68.8; H, 5.35. Found: 
C, 68.0; H ,  5.36. 

2-~celoz~~-l0-acetylphe~othiazine.  A mixture of 2 g. of 2- 
methoxyphenothiazine and 6 g. of pyridine hydrochloride 
was heated at 200" for 5 hr. When the molt wa.s workcd up 
as dcscribcd under 1-hydroxyphenothiazine, an  oil was ob- 
tained which could not be crystallized. The oil was, there- 
fore, by a procedure similar t o  that  for the I-hydroxy de- 
rivative, converkd into 2-acetoxy-10-acety1phenothiaxine. 
This was crystallized with difficulty from benzene-petrolcum 
ether to give 0.6 g. (35%) of colorless crystals, m.p., 138- 
140". 

Anal. Calcd. for ClaII1303NS: S, 10.70. Found: S, 10.23. 

(13) Analysis by C. Beames, N. Mexico Highlands Uni- 
versity, Las Vegas, N. M. 

(14) This compound has been reported to melt rtt 172- 
174" by D. F. Houston, E. B. Kester, and F. IIeEds, J .  
Am.  Chem. SOC., 71, 3816 (1949), who prepared i t  by the 
thionation of panilinophenol. 

208-209". 

- 

:3-1IJ.drosyphcnothitL8irie.'l The demethylation, of 3 g. of 
:3-mtrthox~phcriothiazirie with 12 g. of pyridinc hydrochloride 
was carricd out as dcscribed for the 1-hydroxy derivative. 
I~c!c,ryRt:tlli~ation from benzoric acrtone mixture gavc 2.2 g. 
(76%) of st,ecl-grity cryst,als, m.p. 187-188". Because of the 
case of oxititition, to a purple colored solid, the product was 
not analyzed but was c,orivcrtcd, as described under the 1- 
dcrivative, into 3-acctoxy-IO-acctylphenothiazine, which 
cqstallized with difficulty from benzene-petroleum ether 
mixturo t.0 give a whitc powder, m.p., 111-116°. 

Anal. Calcd. for C I G H ~ ~ O ~ X S ;  S, 10.70. Found: S, 10.21. 
Z-Clilol.o-r-h!/droxyphenothiazine. Ikmethylation of 2 g. 

of 2-chloro-7-methoxyphenothiazine in the usual manner 
gave a product which crystallized from benzene to give 1 g. 
(52y0) of light purple crystals, m.p. 224-226', turning dcep 
purpic on standing. 

Anal. Calcd. for Cl2H8OSSC1: S, 12.83. Found S, 13.14. 
lO-(9-Xanlhen?/l)-phenofhiazine. A mixturc of 0.5 g. of 

phenothiazine, 0.5 g. of santhydrol and 6 ml of glacial acetic 
acid was heat,cd to reflux. On cooling to room temperature, 
a white crystalline solid separated. Filtration and recrys- 
tallization from cthariol-acetone mixture gavc a colorless 
solid, m.p., 205-212", sintcring at 19.5'. It turned violet on 
standing. 

Anal.13 Calcd. for C~IH,.INOS: C, 79.2; H, 4.48. Found C, 
78.6; H, 4.86. 

I-Chloro-lo-acetyZphenolhiazine.3 To 1.0 g. of l-chloro- 
phenothiazine was added 1 ml. of isopropenvl acetate16 and 
5 drops of boron trifluoride cthercate. The mixture was 
heated with stirring in a boiling water for a few minutes. 
The dark residue was cooled and triturated in ethanol to 
rcmove colored impurities. The colorlem amide was filtered 
and recrystallized from ethyl acetate t o  give 1.3 g. of color- 
less crystals, m.p., 135-136'. By adapting the same pro- 
cedure, the 10-acetyl derivat,ives of 1-methyl phenot<hiazine 
and I-methosyphenothiazine wcrc also prepared. 
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It is reported in the literature that when a urea 
adduct, decomposes, the urea reverts to its natural 
tetragonal structure. Urea adducts are crystalline 
molecular compounds of hexagonal structure.2 
We have found that a small part of the urea ob- 
tained from the decomposition of an acetone urea 
adduct existed in the hexagonal form. X-ray dif- 

(1) R. T. Holman, W. 0. Lundberg, T. Malkin, Progress 
in  the Chemistry of Fala and Lipads, Pergamon Press, Ltd., 
London, 1954, Vol. 2. 

(2) A.  E. Smith, J .  Chenz. Phys. 18, 150(1950). 


