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Reaction of [2-methylthio-6-dialkylamino-sym-triazin-4-yl]trimethylammonium chlorides with 
ethylene chlorohydrin gave 2-methylthio-4-(2-chloroethoxy)-6-dialkylamino-sym-triazines, 
which are converted to 2-methylthio-3-(2-chloroethyl)-4-oxo-6-dialkylamino-3,4-dihydro-sym- 
triazines when they are heated to 115-120~ and to the corresponding tetrahydrothiazolo-sym- 
triazine derivatives when they are heated at 180-190~ 

Continuing our earl ier  research [1, 2] we have studied the thermal decomposition of 2-methylthio-4-(2- 
chloroethoxy)-6-dialkylamino-sym-triazines (IVa, b), synthesized by the action of ethylene ehlorohydrin on 
quaternary ammonium salts of the triazine series (IIa, b) in the presence of alkali. Since salts II, obtained by 
the reaction of chloro-sym-triazines Ia, b with trimethylamine, eliminate methyl chloride at high temperatures 
to give 2-methylthio-4-dimethylamino-6-dialkylamino-sym-triazines (HIa, b), the synthesis of IVa, b was car-  
ried out at low temperatures.  
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When IVa, b are heated briefly in refluxing toluene or are allowed to stand for a long time they undergo 
rearrangement to N-(2-chloroethyl) derivatives V. In this case one might have expected the formation of two 
isomeric forms (A and B): 
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*See [1] for communication II. 
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The choice in favor  of s t ruc ture  A was made on the bas is  of subsequent t r ans format ions  of the products .  
Thus at 180-190~ they undergo in t ramolecula r  cycl izat ion with the elimination of methyl  chloride to give 
t h i azo lo - sym- t r i az ine  der iva t ives  (Via, b). The la t ter  were  also obtained under s imi la r  conditions f rom IV. 
A study of the m a s s  spec t ra  of IV and V also conf i rms  the s t ruc ture  of V. 

The di f ferences  in the m a s s  spec t ra  of the above-indicated compounds are  p r imar i l y  associa ted  with the 
fact  that ejection of a chlorine atom f rom the molecu la r  ion p roceeds  readily in the case  of the O - i s o m e r s  but 
is  a lmost  absent in the case  of the N - i s o m e r s .  

The intensity of the [M - C1] + ion peak in the m a s s  spect rum of IVa is V5% of the intensity of the maxi-  
mum peak, whereas  it does not exceed 3% in the spec t rum of Va. This large  difference is associa ted with the 
possibi l i ty  of stabil ization of the [M - C1] + carbonium ion (s t ructure  C) in the case of the O - i s o m e r s  by the 
format ion  of a cycl ic  ammonium cation (s t ructure  D)~ 

SCH~ ~+ S CI1.t SCiI~ 

m + Im-cL]  § , , ' e  -~13 , , e  '-,la 

m e  241 m e  L) II 

c D 

Stabilization of this type is impossible  when there  is a 2-chloroethyl  group attached to the N(3 ) atom 
(s t ructure  A), and this also explains the ve ry  low intensity of the [M - C1] + ion peak ( m / e  213) in the mass  
spec t rum of Va~ However,  this sor t  of stabil ization is possible but occurs  via the format ion  of an ammonium 
cation with s t ruc ture  E when there  is a 2-chloroethyl  group attached to the N(5 ) atom: 

CH3/ CI }1,2Ct12 + 

[M-CI ]  + m,e 913 E 

On the basis  of the ma te r i a l  set forth above it can be asse r ted  that the products  of r ea r r angemen t  of IV 
are  2 -me thy l th io -3 - (2 -ch lo roe thy l ) -4 -oxo-6 -d ia lky lamino-3 ,4 -d thydro - sym- t r i az ines  (V). 

The m a s s  spec t ra  of IVa and Va also differ  with respec t  to the intensit ies of the M + , [M - CH3] + , [M - 
SCH3] + , and [M - CH2-CHC1] + ion peaks and the peaks with m / e  139 and 96. A scheme for  the format ion of 
some of these f ragments  is presented  below on the bas is  of the metas table  t ransi t ions .  

The ejection of an SCH 3 group f rom the M + ion of O - i s o m e r  IVa is inhibited by competi t ive ejection of a 
C H  2 ~ CHC1 molecle .  The [M - C H  2 ~ -  CHC1] + ion ( m / e  186) formed in this case  subsequently readily loses  a 
CH3S" radical  (formation with m / e  139). The la t ter  ion in the case  of N - i s o m e r  Va is formed f rom the [M - 
SCH3] + ion ( m / e  201,203) o The ease of ejection of a CH3S" radical  f rom the M + ion of Va is due par t ia l ly  t o  
the ortho effect that  is exerted between the methylthio and 2-chloroethyl  group. 

SCH3 ]+' 
-CH2=CHC| N ~ N  /CH~CI|  'CI/  L . . . . .  CH3S" 

" ( C H 3 ) 2 N J ~ N ~ ' O  

me IS6 

t:l'. ~ 13!I ...... - ItOCN 
r / I  ,, 96 

~ . N / C H 2 C H 2  CI 

. . . .  ( C tl ~), N..J,,~.N~, O 

m e 201 + 203 

"[ --C-H2~CHCI 

-nOCN ,~/II 
~CH3)2NANAOH 

me' 139 

The IR, UV, and PMR spect ra l  data,  which confi rm the s t ruc tu res  of the compounds obtained i n t h i s  r e -  
search ,  a re  presented  in Table 1. 
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T A B L E  1. Spec t r a l  C h a r a c t e r i s t i c s  of IV-VI  

~ PMR spectrum, a chemical shifts, 6, 1 IR sr~ectra cm -1 
,.~ ppm . . . . . . .  1__~ .... ' _ _  

-NR= - S C  ~ XCII c - C I  ~yd Vco Vtriazinering 

IVal 3,14, 3,11 

Ivb I 13.56 
--CH2-- ] 3,53 

11,17 
--CH3 I 1,13 

Va / 3,22 
3,17 

Vb --CH.~--- [3.61 
---CI'I3 [ 1,20 

Via 3,13 

Vlb 3,50 
--CH2-- 3,58 [ 

1,211 
--CH~ 1,17 [ 

1,4: 

!,3! 

1,5. 

!,5: 

-t,47 

4,47 

3,69 

3,73 

4,24 3,77 

4,21 3,76 

4,35 3,37 

4,35 3,33 

680 

678 

1679 

1681 

l 

1516. 1561, 
1587. 1599 
1512, 1560, 

1576 

1537, 1580 

t528, 1549, 
1568 

1544, 1560, 
1588 

1531. 1586 

UV spectra, b 
Xmax, nm 
(log e~ 

239 (-1.69) 

211 (4,73) 

255 (4.26), 
235 (4.31), 
218 (4,32} 
258 (4,42), 
235 (4A8), 
219 (4,48} 
254 (4,27}. 
235 (4,35), 
221 (4,31) 
254 (4,29}, 
237 (4,38), 
224 (4,37) 

aThe  PMR s p e c t r a  of CC14 solu t ions  of IV and CDC13 so lu t ions  ofV andVI  
w e r e  r e c o r d e d ,  b T h e  UV s p e c t r a  of d ioxane solut ions  of IV and C 2HsOH 
so lu t ions  of V and VI w e r e  r e c o r d e d .  CIn IV, X = - O - ;  in the r e -  
ma in ing  compounds ,  X = - N ~  . din IV and V,  Y = - C 1 ;  i n V I , Y =  
m S m  . 

EXPERIMENTAL 

The IR spectra of mineral oil suspensions of the compounds were recorded with a UR-10 spectrometer. 
The PIVIR spectra of the compounds were recorded with a Varian T-60 spectrometer with tetramethylsilane 
as the internal standard. The mass spectra were obtained with an MKh-1303 spectrometer with direct intro- 
duction of the samples into the ionization region at an ionizing-electron energy of 30 eV at 20-30~ below the 
melting points of the investigated compounds. The UV spectra were recorded with a Specord specLrophotom- 
eter. The purity of the compounds was monitored by thin-layer chromatography on activity II AI203 with elu- 
tion by aeetone-hexane (20 : 80) or acetone-hexane-CH3COOH (80 : 15 : 5 or 60 : 36 : 4) with development of the 
chromatograms with 2% and 0.4% solutions of Bromphenol Blue. 

[2-Methylthio-6-dialkylamino-sym-triazin-4-yl]trimethylammonium Chloride (Ila). A solution of 6.5 g 
(0.11 mole)  of t r i m e t h y l a m i n e  in 30 ml  of absolu te  benzene  was  added with cool ing (to -5~  and s t i r r i n g  to 
20.5 g (0:1 mole)  of I in 100 m l  of  abso lu te  benzene ,  and the  m i x t u r e  was  a l lowed to s tand overn igh t .  The  p r e -  
c ip i ta te  was  r e m o v e d  by f i l t r a t ion ,  washed  with abso lu te  e t h e r ,  and d r i ed  in a v a c u u m  d e s i c c a t o r  to give 22.5 g 
(85%) of a p r o d u c t  with mp  133-135~ (dec.).  Found: C1 13.9; N 26.8%. CgH18C1NsS. Calcula ted :  C1 13.4; N 

26.6%. 

A s i m i l a r  p r o c e d u r e  wa s  u s e d  to obta in  I lb in 80% yield  with a d e c o m p o s i t i o n  point  of I02-104~  Found: 
Cl 12.6; N 24.3%. CnH22CINsS. Calcula ted :  C1 12.2; N 24.0%. 
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2-Methy l th io -4 - (2 -ch lo roe thoxy) -6 -d ime thy lamino- sym- t . r i az ine  (IVa). A 4 .0-g  (0.1 mole) sample  of 
10% NaOH solution was  added dropwise  with s t i r r ing  to a mix tu re  of 26.4 g (0.1 mole) of I Ia  and 32.2 g (0.4 
mole) of e thylene chlorohydr in ,  and the m i x t u r e  was  allowed to stand fo r  1-1.5 h. It  was  then t r ea t ed  with 60 
ml  of wa te r ,  and the resu l t ing  p rec ip i t a te  was  r emoved  by f i l t ra t ion  to give 21.6 g (87%) of a product  with mp 
100-101~ (af ter  d issolv ing in e the r  and evapora t ion  of the solution). Found: C 38.4; H 5.0; C1 14.5; N 22.7%. 
CsH13C1N4OS. Calculated: C 38.6; H 5.2; C1 14.3; N 22.5%. Rf 0.70. 

A s i m i l a r  p r o c e d u r e  was  used  to obtain IVb in 77.3% yield as  a v i scous  syrup with n~ 1.5555. Found: 
C 43.1; H 5.8; C1 13.2; N 20.6%~ C~0H17C1N4OS. Calculated: C 43.3; H 6.1; C1 12.8; N 20.3%. Rf 0.87. 

When the reac t ion  was c a r r i e d  out with the s ame  p ropor t ions  of r eagen t s  at  120~ it gave III.  Compound 
I I Ia ,  with mp 105-107~ was obtained in 87% yield .  Found: N 32.6; S 15.4%. CsHisNsS. Calculated: N 32.9; 
S 15o0. Compound l lIb,  was  obtained as  a v i scous  syrup in 89% yield.  Found: N29.2;  S 13.6%. C10H19N~S. 
Calculated: N 29.0; S ]3.3%. 

2 - M e t h y l t h i o - 3 - ( 2 - c h l o r o e t h y l ) - 4 - o x o - 6 - d i m e t h y l a m i n o - 3 , 4 - d i h y d r o - s y m - t r i a z i n e  (Va), A suspension 
of 2.5 g (0.01 mole) of IVa in 6 m l  of toluene was hea ted  at 120 ~ fo r  3 h, a f t e r  which it was  cooled,  a n d t h e  p r e -  
c ipi ta te  was  r e m o v e d  by f i l t ra t ion  to give 2.4 g (96%) of Va with mp 121-122~ ( f rom octane).  Found: C1 14.4; 
N 22.7; S 12.6%. CsH13CIN4OS. Calculated: C1 14.3; N 22.5; S 12.9%o Rf 0.58. 

A s i m i l a r  p r o c e d u r e  was  used  to obtain Vb,  with mp 86-87~ ( f rom octane) ,  in 90% yield.  Found: C1 13.0; 
N 20.5; S 11.4%o C10H~TC1N4OS. Calculated: C1 12.8; N 20.3; S 11.7% Rf 0.46. 

2 -Dime thy lamino -4 -oxo-4 ,5 ,6 ,7 - t e t r ahyd ro th i azo lo [1 ,2 -a ] -  s y m - t r i a z i n e  (Via). A 3 .0-g  (0.013 mole) s a m -  
p le  of Va was heated  at 180-190~ f o r  3 h. The m e l t  began to c ry s t a l l i z e  a f t e r  heat ing at this  t e m p e r a t u r e  fo r  
30 rain. At the end of the reac t ion ,  the m a t e r i a l  was  t r i t u ra t ed  with absolute  e ther ,  and the solid was r emoved  
by f i l t ra t ion  to give 2.2 g (92%) of Via  with mp 219-222~ (f rom toluene).  Found: N 28.1; S 15.7%. CTH10N4OS. 
Calculated: N 28~ S 16.1%. Rf 0.79. 

The  methy l  chlor ide  e l iminated  during the reac t ion  was  identified by the method in [2]. 

A s i m i l a r  p r o c e d u r e  was used  to obtain VIb, with mp 129-130~ [ f rom o c t a n e - b e n z e n e  (97 : 3)], in 96% 
yield.  Found: N 25.0; S 14.5%. CgH14N4OS. Calculated: N 24.8; S 14.2%. Rf 0.85. 

Th iuron ium Salts  VII.  A 0.01 mole  sample  of V was  added with s t i r r i ng  to 0.01 mole  of th iourea  in 20 
ml  of acetone,  and the m i x t u r e  was hea ted  on a wa te r  bath fo r  2 h. The resul t ing  p rec ip i t a t e  was r emo v ed  by 
f i l t ra t ion ,  washed with acetone ,  and dr ied .  Workup gave VIIa,  with mp 226-227~ ( f rom ethanol),  in 80% yield.  
Found: C 33.5; H 5.3; C1 10.6; N 25.7%. CgH~TCtN6OS 2. Calculated: C 33.2; H 5.2; C1 10.9; N 25.9%. Rf 0.58. 
Also  obtained was VIIb,  with mp 193-194~ in 71% yield.  Found: C 40.3; H 6.1; C1 10.4; N 24.0%: CllH21C1N6OS 2. 
Calculated:  C 40.0; H 6.4; C1 10.0; N 23.8%. Rf 0.64. 

1. 
2. 
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