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Absrract - T h e  s r ruc ru re  of 6-0x0-1,2,.l-rriazine drriviirives obrained by cyclizarion 

o f  M-acylaminoacryloylhydrazides is now confirmed specrioscopically and rhrough 

rheir chemical rransformarion ro the  corresponding 6-rhiono and 6-chloro deiiva- 

rives and reactions. 

Few methods have been reparred for  rhe synthesis a1 6-oxo-l,2,?-rria~ines.~~~ In one of rhese methods 

a simple approach was described depending on the cyclizarion of O( -acylaminoacryloylhydrsrides 1 

under basic condirionr1'2 However, rhe  proposed srrucru ie of rhe obruined 6-oxo1,2,4-rriaz1ne dritva- 

rives 2 was quesrionable and t h e  isomeric 5-0x0-1,2,4-rriazine derivarives 3 were claimed as possible 

rrairangemenr p r o d u c ~ s . ~  This conflicr aboui rhe rrrucrure o i  compounds 2, which are, now.  ncrded 

fo r  furrher  synrheric srudies prompred us ro reinvesrigare and establish rheir srrucrure. 

Independent synthesis o f  compound 3 as a represenrarive example is, now, readily achieved by cyclocan- 

7 .  densarian of phenylpyruvic acid wtrh b e n ~ a m i d r a z o n e " ~  by hearing under reflux in erhanol. T h e  p roduc~  

obrained unambiguously by [his method is found r o  possess physical characrer isr ics  which are corriplrtely 

differenr from rhore described by Nalepa er for compound 2a  and i t s  derivarives. Thus, whereas 

compound Za is yeliaw, compound 3 is colourlesr and rhe  rwo compounds have quire differenr  rnelring 

poinrs. Furrhermore, whereas compound 2a  exisrs in the  rwo rautomeric  forms A and B,  cuimpound 3 

exisrs exclusively in one form as shown from i ts  ' ~ - n m r  specrrum. Thus, rhe ' ~ - n m r  spectrum 

(DblSO-d ) of 3 shows signals ar 3.90 ( S ,  ZH, CH2), 7.25-8.00 ( m ,  IOH, aromaric  H ' s )  and 11.00 ( h i ,  6 

lH,  NH) ppm. Compound 2a was reporred ro have barh merhylene and merhine protons at 4.12 and 

6.28 ppm for barh rauromers A and 8.' In addirion, rhe ir specrrum ( K B r )  ot compound Za showed a 

l 
carbonyl band ar 1660 cm-' while char of compound 3 showed a broad carbonyl band at 1640-1180 cm- . 

T h e  srrucrures of  rhe  6-0~0.1,2,4-rriazines is  furrher investigared by studying some of rheir chemical 

rransforamrionr. Thus, rhiarion o f  compounds 2a-d wirh phosphorus penrasulfide in refluxing pyridine 

or xylene gave rhe corresponding 6-rhioxa-1,2,4-rriazines 4a-d Alkylarion o f  t h e  larrer wirh the appro- 

pr iare  alkylaring agenr in rhe presence ai equivalenr molar of sodium merhoxide ar ambienr tempera- 

1 
cure overnighr a f fo rded  exclurively 6-alkylrhio-1,2,4-rii~ines 5 a - d  T h e  H-nmr specrrum (CDCI3) of 

compound 5b  as a rypical example shows signals ar 6 1.45 ( r ,  J = 7H1, 3H, CliJCH2), 3.30 (q, J = 7 H r ,  
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ZH, CH3Clj2), 3.75 ( S ,  3H, OCH3), 4.10 (S, 2H, CH2) and 6.80-8.50 (m, YH, arulnatic H ' s )  PPIII. On 

rhe orher hand, the 6-carboxymerhylrhio derivurives 5e,f were obrained by hearing under r ~ l l u n  ;in 

equimolar mixrure of  compounds 46," and chloroaceric acid i n  70 X sceric aczd. 

Hearing each of compounds 4a-d in erhanol wirh a slighr excess of hydrazine hydrate l80 X )  gave the 

corresponding 6-hydrazino-1,2,4-rriuines 7a-d Compounds 7b-d were uiternarively synrhesrred by ,Ire 

acrion o f  hydrazine hydrate on the appropriare 6-chloro-1,2,4-rriarines 6b-d  Compounds 66-d wore. 

obrained via the acrion of excess phosphorus oxychloride on 2b-d  

The bicycl ic rriuolo13,4-~1[1,2,411riazine~ @a-d were synthesized by hearing each of  compoun<ls Fa-d 

wirh formic acid The rerr~olo[5,1-~l[1,2,4lrriarinez 9a-d were obrained by stirr ing a suspenson 01 

each of  7a-d i n  hydrochloric acld while adding a cold solurion of  sodium nirrire. The rau~orneric 

6-azido-1,2,4-rriazines 10 were excluded as evidenced by rhe absence of  r h r  chnracrerist ic azide hand 

ar 2300-2000 cm-' i n  rhe i r  spectra of  9 a - d  

Finally, condensarion of compounds 7a-d wirh aronlaric aldehydes afforded the correspondrng hydrazoncs 

11a-g. 

EXPERIMENTAL 

A l l  melring poinrs are uncorrecred. Infrared spectra (KBr)  were recorded on a Unicam SP 1200 Specrro- 

photometer. 'H N m r  specrra i n  deurerared chloroform and DMSO were recorded an a Varian EM 390 

90 MHz Specrromerer using rerramerhylsilane as an inrernal reference. Compounds prepared by di l ie ient  

procedures were confirmed by mixed rnelring poinrs and inf rared rpecr ra  Elemenral analyses were 

carried our ar rhe Microanalytical Centre ar the Universiry of  Cairo, Giza, Egypr. 

6-Benzyl-3-phenyl-1,2,4-triazin-5(ZH)-on 3. 

Phenylpyruvic acid (1.64 g, 10 mmoi) was added to  an erhanolic solurion of  b e n z a m i d r a ~ o n e ~ ' ~  (1.35 g, 

10 mmol i n  15 m1 of  erhanol) and rhe reacrion mixture was heared under reflux for 2 h Afrer  coollng, 

rhe producr was coilecred and crysrallized f rom dimerhylformamide ro give colorless crystals of 3, mp 

256'~, yield 1.97 g, 75 %. Anal. Calcd for C16H13N30: C, 72.98; H, 4.97; N,  15.96. Found: C, 73.10; 

H, 4.80; N, 15.90. 'H-NMR S (DMSO-d 1. 3 90 ( S ,  2H, CH2), 7.25-8.00 (m, IOH), 14.00 (b r  S ,  l H ,  NH) 
6 '  . 

ppm; r / ( K B r )  1640-1580 cm-' (C=O). 

S-Benzyl(or subrrirured benzyl)-3-phenyl-1,2,4-rriazine-6(1H)-thiones 4a-d-General Method 

A mixrure of each of compounds 2a-d (5 mmol)  and phosphorur penrasulphide (5 mmol)  was heared 

under ref lux i n  pyridine (15 ml )  for 6 h or in xylene (20 ml) for 2 h. A f te r  cooling, the mixture 

war dllured wirh warei and rhe precipirare was callecred and recrysrallized f rom the proper solvenr 10 

give the corresponding 4 (Table). The precipirare separared afrer  cooling rhe xylene mixrure was 

separated, washed wi th benzene and recrysrallized f rom the proper solvenr ra give rhe corresponding 

1,2,4-triazine-6-thiones 4 (Table). 



Compound 4a had S ( C D C I  ) 4.45 (S, ZH, CH2), 7.15-7.45, 8.00-8.15 (m,  iUH), 12.35 (br  s, I H ) ; p  
3 

(KBr)  3150, 3040, 2900 (br), 1550, 1370, 1280 cm-'. 

6-Alkylmercapto-5-benryl(or substituted benzyl)-3-phenyl-1,2,4-tri~~ine~ 5a-d. General Method 

To a salurion of each of compounds 4a-d (IOmmoi) i n  sodium methoxide (prepared from 0.23 g, 10 

mmol of sodium and 50 m l  of absolure merhanoi) was added the appropriare alkyl halide or benzyl 

chloride (10 mmol) while st irr ing ar ambienc remperarure for 1 h. The mixrure was then le f t  at 

room temperature overnight. The precipitare was collected and recrystallized from echanol ro yield 

the corresponding 6-alkylrhio-1,2,4-triazine derivarives 5a-d (Table). 

Compound 5b had 6 (CDC13) 1.45 (L, 1 = 7Hz, 3H, CE13CH2), 3.30 (q,  J = 7Hz, 2H, CH3Cli2), 3.75 ( S ,  

3H, OCH3), 4.10 (S, ZH, CH2), 6.80-8.50 (m, 9H); U (KBr)  2960, 2940, 1610, 1590, 1515, 1495, 1380, 

1250, 1040 cm-1. 

Chloroacetic acid (0.95 g, 10 mmol) war added ro each o f  compounds 4b.c (L0 mmol) i n  acetic acid 

(50 mi, 70 %) and the reaction mixture was heared under ref lux for 4 h. A f te r  cooling rhe producr 

was collecred and recrystallized from erhanol ro give the corresponding 6-carboxymerhylrhio-1,2,4- 

rriazines 5e,f (Table). 

Compound 51 had 6 (DMSO) 3.65 (S, 3H, OCH ), 4.10 and 4.15 (each s, SCH2COOH and A C E 2  ), 
3 

6.80-8.20 (m, 9H1, 12.20 (br s, l H ,  COOH). 

Compound 5e had U ( K B r )  2920, 1710, 1495, 1380, 1250, 750, 700 cm-'. 

5-Substituted benzyl-3-phenyl-6-chloro-112,4-t~i~ine~ 6h-d. General Method 

Phosphorus onychloride (3 ml, 30 mmol) was added t o  each of compounds 2b-d (3.4 mmol) and the 

reacrion mixture was heared on a boiling water bath for  0.5 h. The excess phosphorus onychioride 

was removed under reduced pressure and the residue war poured over crushed ice. The precipirare 

was collected, washed wi th warer and reciysrallized from absolute erhanol t o  give the corresponding 

6-chloro-1,2,4-triazines 6b-d (Table). 

Compound 6c had 6 (CDC13) 3.70 (S, 3H, OCH3), 4.10 (S, ZH, ArCH2 1, 6.70-8.40 (m, 9H); U (KBr)  

3000, 2960, 2940, 1610, 1590, 1510, 1490, 1380, 1250, 1040 cm-'. 

5 8 e m y l  (or substituted belayl)-3-phenyl-6-hyd~~ino-l,Z,4-rri~ines 7a-d. 

( i )  From compounds 4a-d. A mixture of each of compounds 4a-d (1.8 mmol) and hydrarine hydrare 

(1 ml, 50 mmol) i n  echanoi (5 ml) war heared under ref lux for 4 h. After cooling che precipitate 

was collecred and recrystallized from erhanol ro give 7a-d, respectively (Table). 

( i i )  From compounds 6b-d. The same previous method war followed using compounds 6b-d insreall ot 

the corresponding 4 to give the coiresponding 7 (Table). 

Compound 7a had S (CDC13) 4.10 ( S ,  2H, CH2), 7.20-7.50, 8.30-8.40 (m, 10H), 5.00-5.80 (br, 3H, 

N!!NH2). 
1 

Compound 7b had lJ ( K B ~ )  3340, 3280, 1630 cm- . 
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8-tlemyl(or subst i tuted benzyl)-6-phenylrriuolo-[3,4-~1[1,2,4]rri~iner 8a-d. Ceneral  Method 

A rnlxturr of each of compounds 7a-d (1 rno~ol )  sod tarniic acid (2 rni ,  98-100 Z) was l,eir>~.cl uni l r~ 

reflux for  3 h. Afrer  cooling and dilurion with warer, rhe precipirare was collected and rec!ysrallized 

from erhanol ro give the  corresponding rriaralorriazines 8 (Table). 

Compound 8a had 6 (CDCI3) 4.10 (S, ZH, CH 1, 7.20-7.60, 8.10-8.30 ( m ,  ]OH), 9.00 (S, l H ,  rriazale 
2 

C H  ) ; U ( K B r )  3120, 1590, 1560, 1520, 1495, 1470, 1450, 1270, 960 cm-' 

8-Benzyl(or subsrirured bemyl)-6-phenylre~rmo10[5,1-f][1,2,4ii 9s-d General Merbod 

A cold solution of sodium ni tr i te  (0.5 g ,  7.2 mmol in 5 ml wa te r )  was added dropwise t o  a cold (0-5%) 

suspension of each  of compounds 7a-d (7.2 mmol) in cancentraced hydrochloric acid (2 ml) while stirring 

Stirring was conrinued for fur ther  1 h and the  mixture was l e f t  a t  room rempera tu re  overnighr. The 

precipi tate  was collecred, washed with water  and recrystallized from ethanol ro give t h e  corresponding 

terrazolatriaziner 9 (Table). 

Coinpound 9a h a d O ( K B r 1  1600, 1550, 1500, 1460, 1430, 1320,1300, 1280, 1250, 1170, 1100, 1060, 1040 

S-Benzyl(or Nbsrirured benzyl)-3-plrenylrriazin-6-ylhydr~one~ l la-g.  General Merhod 

A minrure o f  each  o f  compounds 7a-d (1  mmol) and rhe appropriare aramaric  aldehyde (1  rnmol) in 

ethanol (10 ml) was heated under reflux for  0.5 h Afrer  cooling, rhe precipirare  was col lecred and 

recrystallized from the  proper solvenr t o  give the  corresponding hydrazones 11 (Table). 

Compound l l f  had 6 (CDC13) 3.80 (S, 3H, OCH ), 4.20 (S,  2H, CH2), 6.80-8.00 (m,  14H),  8.30 (S, IH. 3 

N-Cc). 

Compound ile had 5 (KBr)  3200 (br),  1610, 1580, 1510, 1490, 1410, 1245, 1140, 750, 690 cm- ' .  

Table 

Analysis % 
Cornpd. Solvenr of omCP MO].  formula 

% 
Calcd / Found 

crysr. 
C H N S Cl 

4b ErOH 250 95 (1) CI7HlsN3SO 66.00 4.88 13.58 10.36 - 

95 (iil  66.20 5.00 13.70 10.20 - 

4c DMF 205 96 ( i )  C17H15N3S0 66.00 4.88 13.58 10.36 - 

94 ( i i )  65.80 4.70 13.40 10.30 - 

4d DMF 248 71 (ii) CI6Hl2N3SCI 61.24 3.85 13.39 10.21 

61.40 3.90 13.30 10.00 

5a ErOH 87 80 C17H13N3S 70.08 4.49 14.42 11.00 - 
69.90 4.20 14.50 10.90 - 



Table Conrd, 

Solvent of mP yield*' 
i o m p d '  Cryst "C Mol. formula 

EtOH 

EIOH 

EtOH 

EtOH 

E10H 

E,Otl 

EtOH 

EIOH 

EIOH 

EtOH 

EtOH 

ErOH 

EfOH 

EfOH 

EtOH 

EfOFl 

EfOH 

EIOH 

ElOH 

138 80 C17H14N60 

(decomp.) 

A..,iysis % 
Calcd 1 Found 

C H N  S Cl 
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Table Cantd. 

Analysis % 

Solvent of Yield*' Calcd I Found Compd* crysr F: 
% Mol. formula C H N S Cl 

9d EtOH 188 90 C16HllN5CI 59.54 3.43 26.03 - 10.98 

(decamp.) 59.20 3.10 26.00 - 11.20 

I l a  DMF 212 72 C 2 4 H ~ ~ N 5 0 C '  67.05 4.68 16.29 - 8.24 

66.90 4.80 16.30 - 8.30 

l l b  BuOH 208 95 C24H21N50 72.89 5.34 17.71 - 
73.00 5.30 17.40 - 

11c ErOH 176 79 C25H23N502 70.57 5.44 16.46 - 
70.50 5.20 16.30 - 

l l d  BuOH 222-224 73 C24H20N50CI 67.05 4.68 16.29 - 8.24 

66.90 4.60 16.60 - 8.46 

l l e  ErOtl 200-205 80  C24H21N50 72.89 5.34 17.71 - 
72.60 5.70 17.50 - 

l l f  DMF 219 83 C 2 4 H 2 1 N ~ 0  72.89 5.34 17.71 - 
73.20 5.10 17.40 - 

The  idenriry of compounds synthesized by different procedures was confirmed by mp, mined mp and 

ir ( K B r )  specrra. 

* a  ( i )  and  ( i i )  are yields corresponding t o  compouhds synthesized by the action of P4SI0 on compounds 

4a-d in pyridine and xylene respectively. 

(iii) and (iv) are yields obtained by the acriob of hydraiine hydrate on compounds 4a-d and 6b-d 

respectively. 
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