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Synthesis of substituted 2-amino-1,3-thiazine-6-thiones 
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The reaction of thiourc~t with I-:lcyl-2-hromoacctylclles ill AcOl-I in the presence r 
8F~" Et20 at]brds 2-:u~ino-4-phei~ytl2-thicnyl)-l.3-[hiazil~e-{)-thioncs in high yield,:. 

Key words: I-acyl-2-brornoacetylcncs: [hiourea: intranlolccular cyclizjlio~< 2-amino-4- 
phcnyl- 1.3-lhiazirm-6-Thit)nc. 2-amitt(;-4-#2-thicnyt)- l.3-thiazine-0-rhlonc. 

h is known thai p-methoxybcnzoyl-, p-ch lorobenzoyl - ,  
and b c n z o y t p h c n y l a c c t y l c n e s  react wi[h t h i o u r c a  in 
McOH ~o give a mix ture  of  Z,Z- and E ,Z- i somers  o1" 
aroyl ,,inFl -;ulfides. I The  reaction of  cthyny] phcnyl  
kct(mc wi(la lh iourca  in 2;Y HCf yields 5 ' - (2-bcnzoyl -  
v inylJ isothiuronium chlor ide .  When stored in wa te r -a l co -  
hol sotuHon, the lat lcr  undergoes  cyclization into 2 - imino -  
4 - p h c n y l - l . 3 - t h i a z i n c  h y d r o c h l o r i d c ,  z A r o y l p h c n y l -  
;lccl.',lCllCS react with lhJourea  ill EtOH a~ bO "C in the 
presence ol ' sodi ,ml  c thoxidc  to form 4 .6-d iau lpyr imid i r ic -  
2 ( I / / ) - Ih i (mcs  3. 

It is also known  thal  the reaction of  subsl i l tHcd 
Ihiourcas with I - b c n z o y l - 2 - b r o m o a c c t y l c n c  ,:it 20 ~ in 
various s~lveslts rcsuhs  in N-subst i tutcd J . -bcnzoyl-2-{ R- 
imino)-  1 .3- th iazo i ium bromides .  "l 

Wc lot, nd that  the  reac t ion  t~l + l - a c y l - 2 - b r o m o -  
acetylenes l a ,b  with  t h iou rca  (2) in the ratio o f  I : 2 iH 
gl:+cial AcOH in thc prcscn,=e of  B F v - E t , O  at 40 ~ 
:llti+rds 1 . 3 - t h i a z i n e - 6 - t h i o n c  hvdrobromidcs  4a ,b  it+ high 

yields ( S c h e m e  I). Recry. s tal l izat ion o f  the lat ter  from a 
water-a lcohol  mix ture  gives free bases 5a,b. 

Apparcnl ly .  thc  react ion m c c h a n i s m  ip, cludcs the 
formati tm of i n t e rmed ia t e  ~z-oxokelene mercap ta l s  3a,b.  
whose in~r:m~olccul:tr c.,.clization hi the  presence of 
BF 3 . E I 2 0  rest, I t s - -wi th  e l i m i n a t i o n  o1" c y a n a m i d c  
and  w a t e r - - i n  s u b s t i t u t e d  2 - a m i n o - 1 . B - t h i , ~ z i u e - 6 -  
thioncs 4a,b.  

E x p e r i m e n t a l  

II-I :lntt I 'C NMR ~,pcclra wcrc rcc~rdcd {~1~ a 13rukcl I)PX- 
41)() spccmm~clcr t'40().l al~d 100.51 MI-tz, r~spcclivcly} IV, 
spectra were rccordc(l on a Specord 751R spcclromclcr (in 
pellet:, wifh K[{rl. Nlclti~g r~<)lll[ '., were dclcrmincd on ,l 
NA(IE~,I.,\ h{:,l SLIg{." I ([; [.) {'{ "L Conullcrciai s(:,lVClllS WCl-,..' puri- 
lied according to lhc ku()wn proccdtJrcs. 5 (.'orllmcr,.;i;d IJF~ �9 [:t~O 
wa~s dislillcd ,tl 125 >C hi a Ilow of .,~i~rogci~ dried over cone. 
1-12SO 4 I)ielhyl ether was lrcatcd ,a'ilh :1 l% ;Iqur sohllion of 
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KMnO 4 I.o remove pcm',:idcs, dried over CaCI~, and disiillcd 
O~.L21" ~.l'ldiuln [1112|d]. 

I -Benzoyl-2-bromoacetyle l le  ( l a )  was prepared by b m m i -  
rolling l -phcny lp rop-2-yn- l -~ f l  synthes ized as dc,,crihcd in 
Rcl 6 lT.rominc 1.1.65 Illl,} wa~, ~lowl_~ added with q i m n g  lo 
crllshcd ice 115 .~1 tlllt.] :1:0:',~ aqtlcotr-; sohi l io l l  ill" N:IOH 
(75 mL). Stirr ing weir, coniil~uc'd ui l l i l  bromine dinsduli~lil was 
c~*i?lpictcct. To  the r~..stll~itlg soditim h}p t )b fo l12 i t 'd  d sottllit)il Of 
I -phr  (3.96 g, ()1)3 tool) ill 30 lllk of elllci" 
was :lddcd. alld the illixltlrc' was slirrcd al 20 ~ tbr 3 h and 
dccolllposcd wJIh a 111(7 aqueous sohllioll o (  dllltllOIlil_llll chlo-  
ride. lhc  oig-lnic m:llcrial was c \ t ractcd with ether. The cxtr:~ci 
,aas dried with MgSO 4 alld fihcrcd. 3 -Bron lo- I -phc i ly lp rop-2-  
yn- l -o t  obta ined was o~.idlzcd in sit, with Mn()~ :ll 21) :C for 
I h to give ketone (la:, 14.8 g.. 76%). m.p. 90--91 ~ ~(/i Rcf. 5: 
nl.p. c)4--95 % 3  

I - l l romo-2- (2 - lhenoy l )ace l ) l ene  (Ib)  w:l> sylllhcsizcd ill d 
sinlilar ,say by brotninclting I-(2-thici]yl lprop-2-yi> I -ot '~ {4 f4 b', 
!) 03 i11o1L accordir~g to the kllow.iI procedure .  7 "Yield 4..S b', 
(75'7,). m.p. ,";3 ~C. 

2--'~mino-4-phenyl-1,3-thiazine-6-thio.e hytlrobromi~le (4a). 
I-gcllzoyl-2--broinoacct ' . lcllc t la l  (2.i)9 :_,. IO mnaolt and thio- 
urea IZt ( I .52 g. 20 millol) v, crc added 1o il solglJOll ot  
BI:; �9 {-t,O ( I.:.12 g. 10 i l l lnol) 111 31+} r i l l  o f  glacial .4cOH. rhc 
ru.:iction nlixlurc, was stirred :it 4(1 "C for I h and cooled to 
-2o ~'(:7 r h c  pr,2cipilale I!IN l:~)rllicd was filly/red oI'1, washed 
~i ih l l ) n i l ,  o lg lac ia l  AcOH alid 41J i~aL o la l l h )d ro t l s  cihcr. 3lid 
dried 1,9 Flit'riO t O  g i ~ . L  ' C'I';111~!t2 ~ccdle',, vicld 2.5 g IN3%). 
I l l .p a_ ,v , - - , .  , ; :'C II'rOlil ~l;~cicll AcOt t l .  I R  ( l< .Br l .  v / t i l l  ,I. 
> 1 ) u - 3 3 0 0  (hi-.. N H - - ) ;  163!1. 16(!0. t535 ((_=(L. (. '=X. c, NHt .  
t;(. N M R  ( I )MgO-db ) .  {~: 197.1 ((_"=S): 170.11 (C(2H: 159.5,'-; 
IC(4)~: 137.30. 134.62. 131.g6. 13{).4, v, (Ph): 114.31 IC : ' I ' I )  
Found (%1: C. 40.02: II. 3.12: 13r. 26.64: N. 9.14: S. 2127. 
C~.I-I,~BrN2S 2. (-alcul<l~cd I%1: C, 39 s;,v,: H. 3.01: lh. 2~.53: 
N, 9.30: S, 21.29 

2-Amino-4-11henyl-l,3-1hiazine-g-thione (Sa). Coinpot i l ld 
4a (t g/ was dissolved wiih llc;thng ill :i ir~ixlurr o l  95% I : tOtt  
();I) I1]L) :lIlct water {70 roLl. rcl lt lxcd lbr 31) mil l .  :llld cooled to 
21) 'C. The  browll cr)si:lls lhCll lori]lcd ,.~,r filtered off, washed 
v, ilh 41) illl. o f  ccdd water, and ciricd #,a v .cuo  over C,iCI,. Yield 
0.08 g 193%). m.p. 19,'q--21)0 oC. IR IKgr) .  v / c m  - I  308il. 3275 
(N i t , i ;  104(1. 1540. 1460 (C.=C. C = N .  b e n d  Nl-II. IH N M R  
ll)M~,O-dt, ), ($; 72S Is. I H, C H=) :  7 45 - -g .07  I.nl. 5 II. Phi: 
9.0t is. 2 I1. ,NI-t 2) I;C NM R  iDMS()-d~,).  8 :197 .g9  IC=S):  

I69.7b ~'C(2)): 158.72 ~C'(4)): 137.20, 131.37, 128.6g, 12771) 
(Phi:  114.O7 (C=t t ) .  Found (e:): C. 54.55: I-I. 3.95: N. 12.67: 
S. 29.17. CmHsN2S2. Calcul,llcd I%): C. 54,5_.7: H, 3.60: 
N, 12.72: S. 2910. 

By :.m.:ll'.~g) with cc, rr~pound 4a. 2-ami,m-4-(2-1hienyl)-1,3- 
th iaz ine-6- lh ione hydrobromide (,.tl)) was of, lamed :is ;m "mlor- 
phou'~ brow,  powder flom t -bromo-2- (2- thcno .vhacc ly lcuc  (ib) 
(2.if~ g, IO mmol~ and thiourca (!)  ( I .52 g, 20 retool). Yield 
2.1 g (f, gr?il, ln.p. 222--22 -1 ~ (f lom glacial AcOl-l). IN tKl/r) ,  
v/cm--i: 2g!)0-321;0 Ibr.. Ntt~+): 1630, 1575. 14l)O ( ( : ' C .  
C - N ,  bend. NH) l"oulld (c7,): C. 3l.O4: H. 2.32: gr. 2~:~ 5S: 
N, 9.3l :  S. 313)I. CxH.:BrN,S 3. Calcula ted  t%): C, 31 "7: 
I-I, 2.30: 13r, 26.O1: N. 9.12: S, 31.31). 

By ailalog.v v, ilh CC)lIlpOulld 5a, 2 -amino-4 - (2 - th i eny l ) -1 ,3 -  
th iaz ine-6- th ione  (510 v.:l<~ ~/htaiclcd as dark red accdlcs tionl 
h}drobrolnid~: 41r Yidd tl.63 g !85%1. m.p. 215--217 "C. IR 
(KBr),  v / u r n  L: 3125. 3275 (NI-t2): 1625, 15,4.O. 146[) (C=C,  
C = N ,  bend. NI-II. Ill NMR (DMS.O-,,I~). i5:7.35 i>, I H. 
C t t = ; :  7 .22-g .O7 (m. 4 H, (2al.I;S. C l t = ) :  ~97  Is. 2 H, N f t , L  
FoLiild (%): ( .  ;. 9q. 2 4 . . . . .  H, :15: N. 12.38: S. 42.13. (.':,t-t,,N2S: 
C'alct, latcd (g:,): (7. 42-t6: H, 2.67: N. 12.3~: S. 4250,  
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