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Abstract : Synthes is of t i t le c o m p o u n d s by t h e Smiles r e a r r a n g e m e n t has b e e n r e p o r t e d . 
3 - C h l o r o - l - m e t h y l - 7 - s u b s t i t u t e d p h e n o t h i a z i n e s have b e e n p r e p a r e d by t h e Smi l e s 
r e a r r a n g e m e n t of 5 -ch lo ro-3-methy l -2 - fo rmamido-2 ' -n i t ro -4 -subs t i tu ted-d ipheny l su lph ides . 
T h e l a t t e r w e r e o b t a i n e d by the formyla t ion of d iphenyl su lph ides which w e r e p r e p a r e d 
by the c o n d e n s a t i o n of 2 - amino -5 -ch lo ro -3 -me thy lbenzene th io l with o - h a l o n i t r o b e n z e n e s . 
9 - N i t r o p h e n o t h i a z i n e s have b e e n p r e p a r e d by t h e r e a c t i o n of 2 - a m i n o - 5 - c h l o r o - 3 -
m e t h y l b e n z e n e t h i o l with subs t i tu ted h a l o n i t r o b e n z e n e s con ta in ing a n i t r o g r o u p at b o t h 
o r t h o pos i t i ons to ha lo a t o m in which Smiles r e a r r a n g e m e n t occurs in s i tu . T h e IR, 
N M R and mass spec t ra l s tudies a re also r e p o r t e d . 

Introduction 

P h e n o t h i a z i n e s possess a wide spec t rum of p h a r m a c o l o g i c a l act ivi t ies and its 
several de r iva t ives a r e in clinical use (1 ,2) . Recent ly p h e n o t h i a z i n e s have b e e n r e p o r t e d 
to exhibi t s ignif icant an t i cancer act ivi t ies (3-8) and a g rea t i n t e r e s t has a r i sen to des ign 
and synthes ize h i t h e r t o unknown p h e n o t h i a z i n e s to explore the i r a n t i c a n c e r ac t iv i t ies . A 
slight modi f i ca t ion in nuc lea r subs t i tu t ion causes a m a r k e d d i f fe rence in t he b io logica l 
act ivi t ies . T h e r e f o r e it has b e e n cons ide red wor th while to syn thes ize t i t le p h e n o t h i a z i n e s 
to m a k e t h e m ava i lab le for biological sc reen ing . 

Results and Discussion 

2 - A m i n o - 5 - c h l o r o - 3 - m e t h y l b e n z e n e t h i o l 1 r e q u i r e d in t h e s y n t h e s i s of t i t l e 
c o m p o u n d s h a s b e e n p r e p a r e d b y t h e a l k a l i n e h y d r o l y t i c c l e a v a g e of 
2 - amino -6 -ch lo ro -4 -me thy lbenzo th i azo l e adop t ing the m e t h o d r e p o r t e d e l s e w h e r e (9 ,10) . 

3 - C h l o r o - l - m e t h y l - 7 - s u b s t i t u t e d - p h e n o t h i a z i n e s 6a-e have b e e n p r e p a r e d by the 
Smiles r e a r r a n g e m e n t of 5 - ch lo ro -3 -me thy l -2 - fo rmamido -2 -n i t r o -4 - subs t i t u t ed d ipheny l 
su lphides 5. in a lcohol ic po tass iam hydroxide so lu t ion . T h e formyl de r iva t ives w e r e p r e p a r e d 
by the fo rmyla t ion of r esu l t an t d ipheny l su lph ides 4 o b t a i n e d by the c o n d e n s a t i o n of 
2 - a m i n o - 5 - c h l o r o - 3 - m e t h y l b e n z e n e t h i o l 1 w i th s u b s t i t u t e d o - h a l o n i t r o b e n z e n e s 2. i n 
e thano l i c s o d i u m a c e t a t e solut ion (Scheme 1) 
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' ' \ 9 -Ni t rophenothiaz ines Ta^c have b e e n p r e p a r e d by t h e c o n d e n s a t i o n of 
2-amin6-5-chIoro-3-methyIbeazepethioI 1 with appropr ia te ly subs t i tu ted o-ha lon i t ro -
benzene^ 1 contatining a nitro g|roup at both ortho positions, to the halogen atom in 
ethanoIi<;. sodium hydro}(idi£<;^oI^tion where the Smiles rearrangement occurs in situ due 
to nitro gioijp (Scheme 2) / 
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T h e IR spec t r a of all t he p h e n o t h i a z i n e s excep t 9-n i t ro , exhibi t a sha rp p e a k 
in the r eg ion 3180-3380 c m ~ ^ due to N H s t re tch ing v ib ra t ions , b u t 9 - n i t r o p h e n o t h i a z i n e s 
show a l a rge shift in t he secondary N H v ibra t iona l f requency. Th i s shift ing to lower 
f requency sugges ts a s ix -membered che la te t h rough N H — O - N b o n d i n g (Fig . 1). 

CH3 H"'°""N-»0 

Fig. 1 
9-Ni t ro 7a-c and 7 -n i t ropheno th i az ines ob exhibi t two p e a k s of m e d i u m in tens i ty 

in the r eg ion 1530-1570 c m ~ ^ and 1310-1370 c m ~ ^ due to a symmet r i c and symmet r i c 
v ib ra t ions of t h e a r o m a t i c n i t ro g roup . T h e peak in t he r eg ion 1425-1460 c m ~ ^ and 
1310-1355 c m ~ ^ a r e due to C-H asymmet r i c and symmet r i c d e f o r m a t i o n v ib r a t i ons of 
C H 3 g r o u p . Peaks co r r e spond ing to the ch lo r ine a t o m have b e e n obse rved in all t he 
p h e n o t h i a z i n e s in t h e range 700-785 c m ~ . I n p h e n o t h i a z i n e 6e two peaks at 1020 c m ~ ' 
and 1235 c m ~ ^ a r e d u e to C-O-C symmet r ic and a symmet r i c v ib ra t ions . 

T h e ^H N M R spec t ra of all t he p h e n o t h i a z i n e s exhibi t a mu l t ip l e t in t h e r eg ion 
d 56.43-8.55 d u e to a roma t i c p r o t o n s . All t he p h e n o t h i a z i n e s 6a-e except t hose having 
a n i t ro g r o u p at 9-pos i t ion exhibi t a siglet at <5 8.13-9.06 d u e to N - H p r o t o n . In t he 
9 - n i t r o p h e n o t h i a z i n e s Idi-x the N - H p r o t o n gives rise to a s inglet at <5 8.59-10.17 and 
this down field shift suggests hyd rogen bond ing b e t w e e n the n i t ro and a s econda ry a m i n o 
groups as - N H . . O = N which has b e e n also ind ica ted by the IR spec t ra l da t a . Al l t he 
p h e n o t h i a z i n e s exhibi t a singlet in t he reg ions d 1.74- 2.30 d u e to C H 3 p r o t o n at C - 1 . 
C o m p o u n d 6£. exhibi t a s inglet at d 3.99 d u e to O C H 3 p r o t o n s at C-7 . 

T h e mass spec t r a of p h e n o t h i a z i n e s have the mos t a b u n d a n t p e a k s c o r r e s p o n d i n g 
to the i r m o l e c u l a r ions . All t he p h e n o t h i a z i n e s show very s imilar b e h a v i o u r on e l e c t r o n 
impact f r a g m e n t a t i o n and n i t r o p h e n o t h i a z i n e s have exhib i ted t he cha rac te r i s t i c s of an 
a roma t i c n i t ro g r o u p in t he f r agmen ta t ion bes ides t he o t h e r f r agmen ta t i ons caused by 
different subs t i t uen t s . Moie t i e s M"*"—30, M"*"—46 and M"*"—47 a re o b s e r e d with va r i ab le 
in t ens i ty in n i t r o p h e n o t h i a z i n e s and a r e a s c r i b e d to loss of N O , NO2 a n d H N O 2 
respect ive ly . Al l 9 -n i t r opheno th i az ine s 7a ;C exhibi t a p e a k at M ^ —17 which is ass igned 
to the loss of t he O H radical by a McLaffer ty r e a r r a n g e m e n t (11) (Fig. 2 ) . 

CH3 H, ^.^^O 

Fig. 2 
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Experimental 

All t h e me l t i ng poin ts a re u n c o r r e c t e d . T h e puri ty of the c o m p o u n d s synthes ized 
has b e e n checked by T L C . T h e IR spec t r a were r eco rded on a p e r k i n - E l m e r spec t ro ­
p h o t o m e t e r m o d e l 577 . T h e N M R spec t r a have b e e n r e c o r d e d at 90 M H z on a J eo l FX 
90O F T N M R us ing T M S as an in te rna l s t ande red in D M S O - d e . Mass spec t r a were 
r e c o r d e d on a J eo l J M S D - 3 0 0 mass s p e c t r o m e t e r at 70 ev with 100 / / amp ionis ing cu r r en t . 

Preparation of 2-aniino-5-chloro-3-methyl-2-nitro-4-substituted-diphenyl sulphides 4a-e 

To a ref luxing so lu t ion of 2 - amino -5 -ch lo ro -3 -me thy lbenzene th io l ( i , 0.01 mol ) 
in e t h a n o l (20 ml) and anhydrous sod ium a c e t a t e (0.01 mol in 5 ml a l coho l ) was a d d e d 
an a lcohol ic so lu t i on of h a l o n i t r o b e n z e n e (2, 0.01 mol ) in e t h a n o l (12 ml ) and ref luxed 
for t h r e e h o u r s . T h e r eac t i on mix ture was concen t r a t ed and coo led ove rn igh t in an ice 
c h a m b e r . T h e solid s e p a r a t e d out was f i l te red and washed with 3 0 % e t h a n o l . Crys ta l l iza t ion 
from m e t h a n o l a f forded the des i red p r o d u c t s . Physical da t a a r e r e c o r d e d in Table 1. 

Preparation of 5-chloro-3-methyl-2-formamido-2-nitro-4 substituted-dipheyl sulphide 5a-:C 

T h e d ipheny l su lphide (4; 0.01 m o l ) in 9 0 % formic acid (20 ml ) was ref luxed 
for t h r e e h o u r s . T h e con ten t s of the r eac t i on flask were p o u r e d into c ru shed ice. T h e 
solid s e p a r a t e d o u t was col lec ted , washed unt i l free from acid and crysta l l ised from 
m e t h o n o l . T h e physical da ta a r e summar i s ed in Table 1. 

Preparation of 3-chloro-l-methyl-7-substituted phenothiazines 6a-e 

To a ref luxing so lu t ion of formyl der ivat ives (5 , 0.01 mol ) in a c e t o n e (5 ml) 
was a d d e d an a lcoho l i c so lu t ion of po ta s s ium hydroxide (0.2 gm in 5 ml of e t h a n o l ) . 
T h e co lour of t h e so lu t ion d a r k e n e d immedia te ly on add i t i on of t he a lka l ine a lcohol ic 
so lu t ion . T h e c o n t e n t s were h e a t e d for half an hour . To this so lu t ion a second lot of 
po tas s ium hydrox ide (0.2 gm in 5 ml of e t h a n n o l ) was a d d e d and refluxing was con t inued 
for two hou r s and the con ten t s w e r e cooled down and p o u r e d in to a b e a k e r con ta in ing 
c rushed ice . T h e solid s epa ra t ed out was f i l tered, washed with cold w a t e r and finally 
w i t h 3 0 % e t h a n o l . C r y s t a l l i s a t i o n f r o m m e t h a n o l / b e n z e n e a f f o r d s t h e d e s i r e d 
p h e n o t h i a z i n e s . T h e physical da ta a re s u m m a r i s e d in Table 1. 

Preparation of substituted phenothiazines 7a-c 

To a s t i r r ed suspens ion of 2 - amino -5 -ch lo ro -3 -me thy lbenzene th io l (1; 0.01 mol ) 
and a r eac t ive o - h a l o n i t r o b e n z e n e (1; 0.01 mol in 20 ml of e t h a n o l ) was a d d e d and 
a lcohol ic so lu t i on of sod ium hydrooxide (0.01 mol) and the con ten t s w e r e ref luxed for 
two hou r s . T h e c o n t e n t s were cooled down, fi l tred, washed with ho t w a t e r and finally 
with 2 0 % e t h a n o l . Crys ta l l i sa t ion from m e t h n o l / a c e t o n e affords t he p h e n o t h i a z i n e . T h e 
physical da ta a r e s u m m a r i s e d in Table 1. 
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Compd. M.P. Yield Molecular % Found/Cald. Compd. 
(°C) (%) Formula C H N 

4a 128 42 C13H11CIN2O2S 52.80 3.72 9.44 
52.97 3.73 9.50 

4b 156 48 C13H10CIN3O4S 46.09 2.94 12.39 
45.94 2.94 12.37 

4c 154 61 C13H10CI2N2O2S 47.29 3.02 8.48 
47.41 3.03 8.51 

4d 188 58 Ci3HioBrClN202S 41.52 2.66 7.54 
41.76 2.67 7.49 

4e 159 52 C14H13CIN2O3S 51.93 4.01 8.59 
51.77 4.00 8.62 

5a 171 38 C14H11CIN2O3S 43.56 3.40 8.73 
43.41 3.41 8.68 

5b 166 44 C14H10CIN3O5S 45.49 2.99 11.41 5b 
45.71 2.99 11.42 

5c 204 54 C14H10CI2N2O3S 39.02 2.81 7.86 
39.21 2.80 7.84 

5d 164 51 Ci4HioBrClN203S 42.02 2.48 6.93 
41.84 2.49 6.97 

5e 182 36 C15H13CIN2O4S 51.32 3.67 7.89 
51.06 3.68 7.94 

6a 144 24 C13H10CINS 63.29 4.03 5.62 
63.03 4.04 5.65 

6b 122 36 C13H9CIN2O2S 53.04 3.06 9.53 6b 
53.33 3.07 9.57 

6c 188 52 C13H9CI2NS 55.59 3.18 4.94 6c 
55.31 3.19 4.96 

6d 153 48 CnHgBrClNS 48.04 2.73 4.27 
47.77 2.75 4.28 

6e 138 29 C14H12CINOS 60.21 4.31 5.06 
60.54 4.32 5.04 

Ta 90 32 C13H8CIN3O4S 46.46 2.38 12.52 
46.22 2.37 12.44 

7b 110 42 C13H8CI2N2O2S 47.98 2.45 8.61 
47.70 2.44 8.56 

7c 112 46 Ci3H7Br2ClN202S 34.40 1.54 6.18 
34.62 1.55 6.21 
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