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Amonolysis of trichlorotriazine II gives 5-amino derivative V selectively. After methanolysis 
in acid medium the latter gives aminochloromethoxytriazine VIII, while on reaction with sodium 
methanolate the isomer X is formed. Methanolysis of trichlorotriazine II with excess sodium 
methoxide gives trimethoxytriazine XII which on acid hydrolysis is converted to 6-methoxy-
triazinedione XI. With an equimolar amount of methanolate trichlorotriazine gives 5-methoxy 
derivative XIII selectively. The reaction of trichlorotriazine II with two equivalents of sodium 
methoxide gives a mixture of isomeric chlorodimethoxytriazines XIV and XV in which isomer 
XV slightly prevails. On the basis of the results obtained the supposition is presented that the 
reactivity of single positions in the 1,2,4-triazine nucleus toward neutral nucleophiles decreases 
in the sequence 5 > 3 > 6, while with anionic nucleophiles the sequence is 5 > 6 > 3. 

For the preparation of derivatives of l,2,4-triazine-3,5-dione (I) or other substituted 
1,2,4-triazines, 3,5,6-trichloro-l,2,4-triazine (II) could be a suitable intermediate. 
For the chemistry of 1,2,4-triazines this compound could have the same meaning 
as 2,4,6-trichloro-l,3,5-triazine for the chemistry of isomeric 1,3,5-triazines2. Tri-
chloro derivative II was described only recently1 '3 - 5 . For the first time trichlorotria-
zine II was prepared3 '4 by reaction of phosphorus oxychloride with 6-bromo-l,2,4-
-triazine-3,5-dione (III). Distillation of the mixture gave an oily product in low yield 
(30%), which did not contain either hydrogen or bromine and in an exothermic 
reaction with methanol it gave 6-chloro-l,2,4-triazine-3,5-dione (IV). During the 
reproduction of this preparation we succeeded in obtaining pure crystalline trichloro-
triazine1 II after cooling of the crude product at — 78°C. In our opinion the crude 
oily product contains a larger amount of pyrophosphoryl chloride which has a similar 
boiling point as trichlorotriazine and may be formed either already during the reaction 
or during the distillation of the mixture. Recently the preparative yield of the crystal-
line trichlorotriazine was increased substantially by Loving5 and coworkers. 

An extensive synthetic use of trichlorotriazine requires a detailed knowledge 
of the reactivity sequence of single positions of the triazine nucleus. After successful 

* Part VIII in the series Chemistry of 1,2,4-Triazine; Part VII: This Journal 40, 2340 (1975) 
A substantial part of the present study was reported in a preliminary communica t ion 1 . 
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isolation of pure trichlorotriazine II we began to study this problem. In this paper 
we present the results concerning the reaction of trichlorotriazine with ammonia 
and methanol. 

On reaction of trichlorotriazine II with excess dry ammonia in methanol at room 
temperature aminodichlorotriazine was obtained in high yield (94%), which on acid 
hydrolysis gave 6-chlorotriazinedione IV as the main product. The hydrogenolysis 
of aminodichloro derivative did not take place quantitatively in the presence of pal-
ladium catalyst on charcoal even when excess catalyst was used. In addition to amino-
chlorotriazine (yield 15%) which gave triazinedione I on acid hydrolysis we also 
obtained by preparative paper chromatography of the mother liquors an amino-
triazine (yield 9%) which was not identical with the known 3-amino-l,2,4-triazine6. 
On the basis of these results we assign the aminodichloro derivative the structure 
of 5-amino-3,6-dichloro-l,2,4-triazine (F) and to its hydrogenolytic products the 
structure of 5-amino-l,2,4-triazine (VI) , or 5-amino-3-chloro-l,2,4-triazine (VII). 

When boiling aminodichlorotriazine Fwith methanolic hydrogen chloride 5-amino-
-6-chloro-3-methoxy-l,2,4-triazine (VIII) was obtained in 78% yield. Its structure 
followed from acid hydrolysis to 6-chlorotriazinedione IV. The structure of triazine 
VIII was further confirmed by its catalytic hydrogenolysis to 5-amino-3-methoxy-
-1,2,4-triazine (IX) which was identified by comparison with a product prepared 
by an unambiguous route7. This reaction simultaneously represents a further proof 
of the structure of aminodichlorotriazine V. 

In contrast to acid catalysed methanolysis aminodichlorotriazine V afforded 
on reaction with methanolic sodium methoxide isomeric 5-amino-3-chloro-6-me-
thoxy-l,2,4-triazine (X) in 72% yield. Its acid hydrolysis led to 6-methoxy-l,2,4-
-triazine-3,5-dione (XI). A hydrogenolytic elimination of chlorine from the position 3 
of the triazine nucleus was unsuccessful. 

The methanolysis of trichlorotriazine II with excess methanolic sodium methoxide 
takes place smoothly even at room temperature, under formation of 3,5,6-trimethoxy-
-1,2,4-triazine (XII). When hydrolyzed with dilute methanolic hydrogen chloride 
the compound gave 6-methoxytriazinedione XI in high yield. Methanolysis of tri-
chlorotriazine II with an equimolar amount of sodium methoxide gave rise to the 
instable dichloromethoxy derivative (68% yield) which gives on hydrolysis 6-chloro-
triazinedione IV and on amonolysis 5-amino-3,6-dichloro-l,2,4-triazine (V). From 
this it follows that the product obtained has the structure of 3,6-dichloro-5-methoxy-
-1,2,4-triazine (XIII). The same product was obtained in a slightly lower yield also 
on reaction of trichlorotriazine II with methanol in the presence of sodium hydrogen 
carbonate. Methanolysis of trichlorotriazine II with two equivalents of methanolic 
sodium methoxide gave a mixture of instable isomeric chlorodimethoxytriazines 
in very good yield; they could not be separated chromatographically. However, 
on fractional crystallization from light petroleum both 6-chloro-3,5-dimethoxy-
-1,2,4-triazine (XIV) and the isomeric 3-chloro-5,6-dimethoxy-l,2,4-triazine (XV) 
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could be obtained in pure form. The structure of both isomers was demonstrated 
by acid hydrolysis to 6-chlorotriazinedione IV or 6-methoxytriazinedione XI. O n 
hydrogenolysis of the mixture of isomeric triazines XIV and XVand their preparative 
chromatography on thin layers of alumina 3,5-dimethoxy-l,2,4-triazine (XVI) was 
obtained in a mere 25% yield, and it was identified by comparison with a sample 
prepared by an unambiguous synthesis8. 3-Chloro derivative XV could not be 
hydrogenolysed, in analogy to 3-chlorotriazine X, and it was regenerated in crude 
form f rom the hydrogenation mixture. In view of the result of hydrogenolysis and the 
chromatographic evaluation of the hydrolysate of the mixture of isomeric chloro-
dimethoxytriazines XIV and XV, in which 6-methoxytriazinedione XI prevails over 
6-chlorotriazinedione IV, we suppose that in the mixture of isomers XIV and XV 
5,6-dimethoxy derivative X F a l s o prevails. 
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The above ment ioned results show tha t the posi t ion 5 of the tr iazine nucleus is 
most reactive bo th towards anionic and neutral nucleophiles. The fu r the r sequence 
of the posi t ional reactivities is dependent on the character of the substi tuent in the 
posit ion 5. In the case of s trong electron donors the posit ion 6 is preferred over the 
posit ion 3 in the reaction with anionic nucleophiles, while in acid catalysed reaction 
substi tut ion into posit ion 3 prevails. If the substi tuent in the posit ion 5 is a weaker 
electron donor this dependence remains preserved in principle fo r acid catalysed 
substitutions, while the preference of the posit ion 6 by anionic nucleophiles is less 
pronounced . The sequence of subst i tut ion in the reaction with anionic nucleophiles 
can be explained by the fact that an indirect ortho and para-resonance deactivation 
of the posit ion 3 of the triazine nucleus is s tronger than the direct ortho-resonance 
deactivation of the posit ion 6. In the reaction with neutral nucleophiles or in acid 
catalysed nucleophilic subst i tut ion we suppose a part ial or complete cat ionizat ion 
of the tr iazine nucleus caused by hydrogen bonding, or by p ro tona t ion of the sp2 

hybridized triazine ni trogen a toms, which, on the contrary, has an activating effect 
and is manifested in the final effect by higher reactivity of the posit ion 3 in compar ison 
with the posit ion 6 of the triazine nucleus. It may be stated tha t the reactivity of single 
posit ions of the triazine nucleus towards acid catalysed substi tut ion and probably 
also towards neutral nucleophiles in neutral or basic med ium decreases in the order 
5 > 3 > 6, while in the case of anionic nucleophiles the order is 5 > 6 > 3. As the 
differences in reactivity of the posit ions 3 and 6 are relatively small, it is not excluded, 
tha t in view of numerous fac tors affecting the course of the nucleophilic subst i tut ion 
the above ment ioned sequence may change in some instances. 

F r o m the present study of nucleophilic metatheses on 3,5-disubstituted 1,2,4-tri-
azines, and f r o m the general considerat ions concerning the stability of the partial 
negative charge in the t ransi t ion state under the effect of sp2 hybridized tr iazine 
nitrogens it follows, according to Shepherd and Fedr ick 9 that the reactivity to substitu-
t ion in basic medium of various posit ions decreases in the fol lowing order : 5 > 3 > 6. 
F r o m our results it follows tha t this predict ion does not apply fo r the reactions 
with anionic nucleophiles. In this connect ion it is p roper to ment ion tha t G r u n d m a n 
and coworkers 1 0 suppose, on the contrary, a higher reactivity in the posi t ion 3 
of 3,5-dichloro-l ,2,4-triazine when compared with the posi t ion 5 of the triazine 
nucleus, and tha t they also assign the structures to the products obta ined on the basis 
of this supposi t ion — without fu r the r proofs . However , our results prove con-
vincingly the incorrectness of this supposit ion and just ify the s ta tement tha t in actual 
fact the s tructure of 5-substi tuted triazines is the right one for the supposed 3-substitut-
ed derivatives. The incorrectness of the results of G r u n d m a n n and coworker s 1 0 

was already ment ioned in the l i tera ture 1 ' 9 . 
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E X P E R I M E N T A L 

The mel t ing points were de termined on a Kof ler block and they a re correc ted . Unless s ta ted 
otherwise the samples for analysis were dried at 22°C/0T T o r r f o r 10 hours . The solutions were 
evapora ted on a ro ta t iona l evapora to r at 35 — 40°C (ba th t empera tu re ) a n d 15 Tor r . Pape r 
c h r o m a t o g r a p h y was carr ied out in descending a r r angemen t on paper W h a t m a n N o 1 (preparat i -
vely on W h a t m a n N o 3 M M ) without previous equi l ibr ium in systems S ^ 1 -bu tano l -ace t i c a c i d -
- w a t e r (4 : 1 : 1), a n d S 2 , ethyl aceta te sa tura ted with 3% acetic acid. Detec t ion was carried out 
visually in ul traviolet light (Chromato l i te ) . C h r o m a t o g r a p h y on loose thin layers was carr ied 
out with neut ra l a lumina (activity II —III according to Brockmann) . 

3,5,6-Trichloro-l ,2,4-triazine ( / / ) 

A mixture of 6 -b romot r i az ined ione 4 III (192 4 g. 1 mol) and phosphorus oxychlor ide (1000 ml) 
was refluxed fo r 12 hours under st irring (ba th t empera tu re 120 — 125°C). The mixture was distilled 
(15 Tor r , 60 —70°C ba th t empera tu re , necessary fo r the el iminat ion of P O C l 3 , a n d then 3 Tor r ; 
ba th t e m p e r a t u r e was increased slowly up to 125°C; the condensa te obta ined was cooled with 
a mixture of dry ice and e thanol) . The f rac t ion 55 —76°C/3 T o r r was collected (196-5 g). This 
f rac t ion was redisti l led and the f rac t ion 74—76°C/3 T o r r was collected (101-6 g) f r o m which 
crystals of t r ichlorotr iazine / / s e p a r a t e d even dur ing distillation. The mixture was a l lowed to s tand 
in a hermet ical ly s toppered flask at — 15°C for 5 days. The crystals obta ined were fil tered off rapid-
ly, washed with light pe t ro leum (50 ml), then with cold e ther ( 2 x 1 5 ml), and eventually dried 
in vacuo f o r 30 minutes . Yield 16-2 g. F r o m the redisti l led mo the r l iquors ano the r c rop (5-4 g) 
of the p roduc t was obta ined in a similar manne r . The to ta l yield was 21-5 g (12%) of t r ichloro-
t r i a z i n e / / ; m.p . 52-—55°C. A sample for analysis was subl imated at 50°C/0-4Torr (m.p. 57—58°C). 
Fo r C3CI3N3 (184-4) calculated: 19-54% C, 22-79% N, 57-69% CI; f o u n d : 19-49% C, 22-56% N, 
57-42% CI. When stored in a hermet ical ly closed vessel the p roduc t does not decompose . Only 
a small a m o u n t of t r ichlorotr iazine II could be ob ta ined f r o m the last mo the r l iquors a f te r 
addi t ional redist i l lat ion. However , the f rac t ion conta ined still a considerable a m o u n t of tr i-
chloro derivative II and it is uti l izable for some reac t ions in which a considerable excess of a nu-
cleophilic reagent may be used. The yields of these react ions were substant ial ly lower than when 
crystalline t r ichlorotr iazine was used. 

5-Amino-3,6-dichloro- l ,2,4-triazine (V) 

A) A solut ion of t r ichlorotr iazine II (1-84 g; 0-01 mol) in e ther (50 ml) was added in several 
por t ions and under cooling with a f reezing mixture a n d st i rr ing to 50 ml of a 6-95m me thano l ic 
a m m o n i a . Af t e r evapora t ion of the solut ion the res idue was t r i tu ra ted with water (20 ml). T h e 
p roduc t was filtered off under suction, washed with icy water a n d dried in a v a c u u m over con-
cent ra ted su l fur ic acid and potass ium hydroxide . Yield: 1-55 g (94%) of tr iazine V. W h e n hea ted 
the p roduc t decomposes slowly above 190°C wi thout mel t ing (up to 300°C); on rap id hea t ing 
it melts at 203 —205°C (decomposi t ion) ; Rf 0-79 (S j ) and 0-81 (S 2) . The analyt ical sample was 
crystallized f r o m ethyl acetate . Fo r C 3 H 2 C 1 2 N 4 (165-0) calculated: 21 -84% C, 1-22% H, 33-96% N, 
42-98% CI; f o u n d : 22-02% C, 1-41% H, 34-20% N, 42-89% CI. 

B) A solut ion of d ichloromethoxytr iaz ine XIII (0-180 g; 0-001 mol) in me thano l i c 6-95M 
a m m o n i a ( 10 ml) was a l lowed to s tand at r o o m t e m p e r a t u r e fo r 20 minutes . Af t e r evapora t ion 
the res idue was worked up as unde r A). Yield: 0-149 g (90%) of tr iazine V; m.p . 203 —205°C 
(decomposi t ion) when heated rapidly, undepressed on admix tu re of a sample p repa red as unde r 
A) Hydrolysis : A solut ion of tr iazine V (16-5 mg; 0-1 mrriol) in 1M-HC1 (1 ml) was heated on a 
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steam bath for 2 hours. After evaporation the residue was extracted with ethanol (2 ml), the 
insoluble part was filtered off and the filtrate evaporated. Crystallization of the residue from water 
gave 5-5 mg (38%) of chlorotriazine IV, m.p. 232 —233°C, undepressed with an authentic sample4 . 

5-Amino-3-chloro-6-methoxy-l,2,4-triazine (X) 

A solution of dichloroaminotriazine F (0 165 g; 0 001 mol) in methanol (5 ml) and 1 ml of 1m-
-NaOCH 3 was refluxed for one hour. After evaporation of the solvent the residue was extracted 
with boiling ethyl acetate (50 ml) and the insoluble material filtered off and the filtrate evaporated. 
The residue was crystallized from a small amount of water. Yield: 0-115 g (72%) of triazine X; 
m.p. 156— 157°C; R F 0-75 (Sj) and 0-77 (S2). For C 4 H 5 C 1 N 4 0 (160-6) calculated: 29-92% C, 
3-14% H, 34-89% N, 22-08% CI, 19-33% OCH 3 ; found: 29-91% C, 3-11% H, 34-81% N, 22-38% CI, 
19-13% OCH 3 . 

Hydrolysis: A solution of triazine X(\6 mg; 0-1 mmol) in 1m-HC1 (1 ml) was heated on a steam 
bath for 2 hours. After evaporation of the solvent the residue was crystallized from water-ethanol. 
Yield 6-5 mg (45%) of methoxytriazine XI\ m.p. 285 —286°C (sealed capillary), undepressed with 
a sample described below. 

5-Amino-6-chloro-3-methoxy-l ,2,4-triazine ( V I I I ) 

A solution of aminodichlorotriazine F(0-33 g; 0-002 mol) in 2% methanolic hydrogen chloride 
(10 ml) was refluxed for 30 minutes. After cooling the solution was put on a column of Amberlite 
IR-45 [ O H - ] (20 ml) prepared in methanol and the product was eluted with methanol (150 ml). 
After evaporation of the eluate the residue was extracted with boiling ethyl acetate (50 ml), the 
insoluble part was filtered off and the filtrate concentrated. The residue was crystallized from 
ethyl acetate-light petroleum mixture. Yield: 0-251 g (78%) of compound VIII; m.p. 169—170°C; 
Rf 0-75 (Sj) and 0-77 (S2). For C 4 H 5 C 1 N 4 0 (160-6) calculated: 29-92% C, 3-14% H, 34-89% N, 
22-08% CI, 19-33% OCH 3 ; found: 30-09% C, 3-13% H, 35-14% N, 22-18% CI, 19-23% OCH 3 . 

Hydrolysis: A solution of triazine VIII (16 mg; 0-1 mmol) in 1m-HC1 (1 ml) was heated on 
a steam bath for 2 hours. After evaporation of the solution the residue was extracted with ethanol 
(2 ml) and the insoluble part was filtered oft' and the filtrate evaporated. Crystallization of the 
residue from water gave 6-chlorotriazinedione IV (9 mg; 61%); m.p. 232 —233°C, undepressed 
on admixture with an authentic sample4. 

Hydrogenolysis of 5-Amino-3,6-dichloro-l,2,4-triazine ( V) 

A solution of aminodichlorotriazine V (0-495 g; 0-003 mol) in dioxan (100 ml) was hydrogenated 
in the presence of N-ethylpiperidine (0-678 g; 0-006 mol) and 10% palladium on charcoal (2 g). 
The operation was carried out at atmospheric pressure and room temperature for 10 hours. 
The mixture was filtered, additional catalyst (2 g) was added and hydrogenation was con-
tinued. After filtration the solution was evaporated and the residue triturated with dioxan 
(10 ml). The insoluble part was filtered off under suction and crystallized f rom water. Yield 
0-060 g (15%) of aminochlorotriazine VII (needles). Above 200°C the substance begins to change 
b u t it does n o t mel t u p t o 250°C; RF 0-69 (S 2 ) . F o r C 3 H 3 C 1 N 4 (130-5) ca lcu la ted : 27-61% C, 
2 - 3 1 % H , 4 2 - 9 4 % N , 2 7 - 1 7 % C I ; f o u n d : 2 7 - 7 1 % C , 2 - 4 7 % H , 4 2 - 6 5 % N , 2 7 - 3 9 % C I . W h e n h y d r o -

lysed (13 mg of substance; 0-1 mmol) with 1m-HC1 (1 ml) on a steam bath for 2 hours, evaporated 
in a vacuum and the residue crystallized from water, the substance gave triazinedione 1(8 mg; 
70%); m.p. 280—281 °C, undepressed on admixture of an authentic sample1 1 . The dioxan extract 
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of the c rude reac t ion mixture conta ins accord ing to p a p e r c h r o m a t o g r a p h y in addi t ion to the 
s tar t ing c o m p o u n d a n d aminoch lo ro t r i az ine VII a l so amino t r i az ine VI. The mix ture was submi t -
ted to p repara t ive p a p e r c h r o m a t o g r a p h y on 4 sheets of p a p e r in system S 2 . T h e least moving zones 
were e lu ted with water . T h e e luate was evapora ted , the res idue dr ied in vacuo over concen t ra ted 
su l fur ic acid and K O H and sub l imated at 170°C/0T T o r r . At the end of the sub l imat ion the 
t e m p e r a t u r e was ra ised to 200°C. The subl imate was crystal l ized f r o m e thano l to give 0-025 g 
(9%) of 5-aminot r iaz ine VI in the f o r m of needles; m.p . 2 3 1 - 2 3 2 ° C ; RF 0 1 2 (S 2 ) . F o r C 3 H 4 N 4 

(96-1) ca lcula ted: 37-49% C, 4-20% H, 58-31% N; f o u n d : 37-65% C, 4-32% H, 58-41% N . 

3 ,6-Dichloro-5-methoxy- l ,2,4-triazine ( X I I I ) 

A) A so lu t ion of t r ichlorot r iaz ine II (0-46 g; 2-5 m m o l ) in e ther (10 ml) was a d d e d to 5 ml 
of me thano l i c 0 - 5 M - N a O C H 3 unde r s t i r r ing and cool ing with ice and the mix ture was a l lowed to 
s t and at r o o m t e m p e r a t u r e fo r 10 minutes . Af t e r evapora t ion (20°C b a t h t e m p e r a t u r e ) the resi-
due was dr ied at r o o m t e m p e r a t u r e a n d 0-3 T o r r fo r 30 minutes and then ex t rac ted with e the r 
(100 ml) . The insoluble mate r ia l was filtered off, the filtrate evapora t ed and the res idual oil 
dr ied at r o o m t e m p e r a t u r e a n d 0-3 To r r fo r 30 minutes . Crystal l izat ion f r o m light pe t ro l eum 
gave 0-304 g (68%) of t r iazine XIII; m .p . 62 —63°C. The subs tance is instable a n d it decomposes 
a l ready a f t e r several days. F o r C 4 H 3 C 1 2 N 3 0 (180-0) ca lcula ted: 26-79% C, 1-68% H , 23-39% N, 
39-40% CI, 17-24% O C H 3 ; f o u n d : 26-78% C, .1-71% H, 23-29% N, 39-54% CI, 17-54% O C H 3 . 

B) A so lu t ion of t r ich loro t r iaz ine II (0-46 g; 2-5 m m o l ) in a mixture of m e t h a n o l (3 ml), 
water (0-2 ml) a n d sod ium hydrogen ca rbona t e (0-42 g; 5 m m o l ) was ref luxed fo r 30 minutes 
and evapora t ed . T h e residue was di luted with ice cold water (5 ml), the separa ted p roduc t was 
filtered off, washed with water a n d dr ied in a v a c u u m over conc. su l fur ic acid a n d po tass ium 
hydroxide . Yield 0-240 g (53%) of t r iazine XIII; m.p . 62 —63°C', undepressed with the p roduc t 
ob ta ined u n d e r A). 

Hydrolysis: A solut ion of t r iazine XIII (18 mg; 0-1 m m o l ) in 2% hydrogen chlor ide in me thano l 
(1 ml) was ref luxed f o r one hour . Af t e r evapora t ion the res idue was ex t rac ted with e thano l (2 ml), 
the insoluble pa r t filtered off a n d the filtrate evapora ted . Crystal l izat ion of the res idue f r o m water 
gave ch loro t r iaz ine IV (10 mg; 68%); m.p . 232 — 233°C, undepressed on admix tu re with an au then-
tic s a m p l e 4 . 

3 ,5 ,6-Trimethoxy-l ,2,4-triazine ( X I I ) 

A solut ion of t r ich loro t r iaz ine II (0-92 g; 0-005 mol ) in e the r (15 ml) was a d d e d to me thano l i c 
l M - N a O C H 3 (20 ml) unde r s t i r r ing a n d cool ing with ice a n d the solut ion a l lowed to s t and 
at r o o m t e m p e r a t u r e fo r 2 h o u r s . Excess methox ide was neut ra l ized with c a r b o n dioxide, the 
insoluble pa r t was filtered off a n d the filtrate evapora t ed . T h e res idue was t r i t u ra t ed with e the r 
(150 ml), the insoluble f r a c t i on filtered off and the filtrate evapora t ed . Crysta l l izat ion of the 
res idue f r o m cyclohexane gave 0-71 g (83%) of t r imethoxyt r i az ine XII, m .p . 124— 125°C; RF 0-52 
(ether) . F o r C 6 H 9 N 3 0 3 (171-2) ca lcula ted: 42-09% C, 5-30% H, 24-55% N , 54-39% O C H 3 ; 
f o u n d : 42-31% C, 5-31% H, 24-32% N , 54-68% O C H 3 . 

6 -Methoxy-1 ,2 ,4 - t r i az ine -3 ,5 (2# ,4 / / ) -d ione ( X I ) 

A solut ion of t r imethoxyt r iaz ine XII (0-171 g; 0-001 mol) in 2% hydrogen ch lor ide in m e t h a n o l 
(10 ml) was ref luxed fo r one hou r . A f t e r evapora t ion and crystal l izat ion of the res idue f r o m 
e t h a n o l - w a t e r 0-125 g (87%) of methoxyt r iaz ine XI were ob ta ined; m.p . 285 —286°C (sealed 
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capil lary); RF 0-50 ( S t ) and 0-45 (S 2 ) . F o r C 4 H 5 N 3 0 3 (143-1) ca lcula ted: 33-79% C, 3-52% H , 
29-37% N, 21-69% O C H 3 ; f o u n d : 33-79% C, 3-64% H, 29-67% N, 22-00% O C H 3 . 

Reac t ion of Tr ich loro t r iaz ine II with T w o Equiva lents of Me thano l i c S o d i u m Methox ide 

A solut ion of t r ich loro t r iaz ine II (0-92 g; 0-005 mol) in me thano l i c 0-2M-NaC>CH3 (50 ml), 
p repa red at 0°C, was a l lowed to s tand at r o o m t e m p e r a t u r e fo r 20 minutes . The mix ture was eva-
pora ted , the res idue t r i tu ra ted with e ther (30 ml), the insoluble f rac t ion was filtered off, a n d the 
filtrate evapora t ed . The res idue (0-80 g) does not conta in any m o n o - or t r i subs t i tu ted derivative 
accord ing to thin- layer c h r o m a t o g r a p h y in c h l o r o f o r m . Crysta l l izat ion f r o m light p e t r o l e u m 
(20 ml) gave 0-61 g (69%) of a mix ture of i somer ic ch lorod imethoxyt r i az ines XIV a n d XV; 
m.p . 40 —55°C; RF 0-50 ( ch lo ro fo rm) . F o r C 5 H 6 C 1 N 3 0 2 (175-6) ca lcula ted: 34-20% C, 3-45% H , 
23-93% N, 20-19% CI, 35-35% O C H 3 ; f o u n d : 34-28% C, 3-35% H , 23-74% N, 20-10% CI, 35-12% 
O C H 3 . Tr ip le crystal l izat ion of a sample ( 0 1 g) of the mix ture f r o m light p e t r o l e u m gave pure 
5 ,6-dimethoxy derivat ive XV (0-035 g); m.p . 9 2 - 9 3 ° C ; RF 0-50 (ch lo roform) ; on hydrolysis 
with hyd rogen chlor ide in m e t h a n o l this i somer (0-1 m m o l ) a f fo rded dione XI (75%) as the main 
p roduc t on crystal l izat ion of the hydro lysa te f r o m e t h a n o l - w a t e r mixture ; m.p . 285 —286° C 
(sealed capi l lary) undepressed with the above descr ibed p roduc t . Crystal l izat ion of the res idue 
of the first mo the r l iquors f r o m light p e t r o l e u m gave the second isomer (0-021 g); m.p . 60 —61°C; 
RF 0-50 (ch lo roform) ; hydrolysis of this i somer (0-1 m m o l ) with me thano l i c hydrogen chlor ide 
gave d ione IV (62%) as the main p roduc t ; m .p . 232 — 233°C (water) undepressed with an au then t ic 
s a m p l e 4 . T h e acid hydrolysa te of the c rude react ion mix ture con ta ins accord ing to p a p e r chro-
m a t o g r a p h y a larger p ropo r t i on of d ione XV, RF 0-50 (S j ) , in add i t ion to a smal le r a m o u n t 
of dione IV, RF 0-65 (S j ) . 

3 ,5 -Dimethoxy- l ,2,4-triazine (XVI) 

The crude mix ture of ch lo rod imethoxyt r i az ines XIV a n d XV (0-175 g; 0-001 mol) in e the r (50 ml) 
was hydrogenolysed at a t m o s p h e r i c p ressure a n d r o o m t e m p e r a t u r e fo r one h o u r in the presence 
of 10% p a l l a d i u m on charcoa l catalyst (1 g) and N-e thylp iper id ine (0-113 g; 0-001 mol) . Af t e r 
filtration off of the catalyst the solut ion was evapora t ed and the res idue c h r o m a t o g r a p h e d on 15 x 
X .10 x 20 c m plates of a lumina in c h l o r o f o r m as developing solvent. W o r k i n g up of the m o r e 
moving zones (RF 0-58) gave 0-088 g (50%) of a syrupy mix ture of the s ta r t ing chloroder iva t ives 
XIV and XV. F o r C 5 H 6 C 1 N 3 0 2 (175-6) calcula ted: 23-93% N, 20-19% CI; f o u n d : 23-68% N, 
20-21% CI. The less moving zones ( R F 0-26) a f fo rded 0-035 g (25%) of d imethoxyt r iaz ine I F / ; 
m.p . 61 —62°C (light pe t ro leum) , undepressed on admix tu re of an au then t i c s a m p l e 8 . F o r C 5 H 7 . 
, N 3 0 2 (141-1) ca lcula ted: 42-55% C, 5-00% H , 29-78% N; f o u n d : 42-65% C, 5-15% H, 29-81% N. 

5-Amino-3-methoxy- l ,2 ,4- t r iaz ine ( I X ) 

A solut ion of ch loro derivative VIII (0-160 g; 0-001 mol) in d ioxan (100 ml) was hyd rogena t ed 
in the presence of N-e thylp iper id ine (0-113 g; 0-001 mol) a n d 10% pa l l ad ium on act ive charcoa l 
(1 g) at a t m o s p h e r i c pressure a n d r o o m t e m p e r a t u r e fo r 5 hours . Af te r filtration the solut ion 
was evapora t ed . Crystal l izat ion of the res idue f r o m e thano l gave 0-085 g (67%) of amino -
methoxyt r iaz ine IX; m .p . 176—178°C (resolidifies to a subs tance which does not melt up to 
350°C), undepressed in admix tu re with an au then t i c s a m p l e 7 ; RF 0-55 ( S j ) a n d 0-25 (S 2 ) . 
F o r C 4 H 6 N 4 0 (126-1) ca lcula ted: 38-09% C, 4-80% H , 44-43% N; f o u n d : 38-37% C, 4-97% H, 
44-73% N . 
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Elemental analyses were carried out in the analytical department of this Institute (head Dr J. Ho-
racek) by Mrs V. Rusova, Mrs E. Sykorova and Mr V. Sterba. 
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