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Msttwt-S-Triazolo[4.3-u] 1,3,5-triazina have bun synthesized from di!Terent hydrazino-1,3,5-triazincs. 
The sttuctures of the products wen determined by chemical and spectroscopic methods. Rawrangcment 
of Me groups and the possibility of formation of tbc isomeric s-triazolo[2,3d] 1.3.5~triazines have been 
investigated. 

We wisrr to report our investigations on s-triaxolo-1,3,5&iaxines. The known 
representatives of the s-triarolo[4.3-a]1,3,!Ltriaxine ring system were prepared either 
from s-triaxoles ’ * 2 and aliphatic or other precursors,3*4 or from the corresponding 
1,3,5-triaxines. This latter approach5 we have now investigated in greater detail. 

As starting material several new hy~~l,3,5-t~es have been prepared 
since the hydra&o or substituted hydra&o group is involved in the formation of 
the fused s-triaxolo ring Whereas with symmetrically 4,6disubstituted 2-hydraxino- 
1,3,5-triaxines the direction of ring closure is irrelevant, cyclixation of unsymmetrical 
structures can involve one of two neighbouring ring nitrogens and generate thus one 
or a mixture of two possible isomer& compounds (I, II). There are several factors 
which may be operative in dimcting the ring closure, and these will be discussed later. 

2-Benxylidenehydrazino-1,3,5-triaxines, when submitted to oxidative cyclixation 
with lead tetraacetate in benzene at 20-x)“, afforded the corresponding s-triaxolo- 
[4.3-u] 1,3,5-triaxines (III). Under these reaction conditions the eventual isomerim- 
tion to the s-triaxolo[2.3-u] 1.3.5~triaxine system (XVI) is highly improbable (cf 
similar conversions in the analogous s-triazolopyrimidine6’0 or s-triarolopurine 
se&S”). 

With monosubstituted and diversely substituted 2-hydrazino-1,3,5-triaxines the 
orientation of substituents in the triaxine part of the bicyclic product(s) is not easily 
recognized on spectroscopic grounds and therefore chemical evidence was sought. 
Cyclixation of 2-benxylidenehydraxino4methoxy-1,3,5-triaxine afforded a mixture 
of two compounds in the ratio of about 25 :l. One of them (m.p. 2407, after hydrolysis 
with hot cone hydr~hlo~c acid, was converted into a compound identified as 
triaxoIylurea, VII. l2 On the other hand., hydrolysis with dilute sodium hydroxide or 
heating with morpholine, transformed the bicyclic product into the corresponding 
0-methylurea (VI) which could be hydrolyzed further to VII. Moreover, cyclization 
with diethoxymethyl acetate or triethyl orthoformatc reconverted compound VI 
to the starting triaxolotriaxine V. The conversion of V into VI or VII could be followed 
s~~photom~~ly and the posh&ted intermediate hydrated species IX could 
be detected by rapid neutralization of the hydrated cati~n.‘~ 

The Smethoxyisomer (IV), when treated with a solution of sodium hydroxide, 
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It, -f” ,tNHN=CH” 

YN 
R 

Ph 

VII 

afforded a product which revealed the presence of a carbonyl group in its IR spectrum 
and to which structure VIII was assigned. The established different reactivity of V 
and IV is in accordance with a greater susceptibility of position 5 than 7 towards 
nucleophilic attack. This is in agreement with tbe calculated electron densities for the 
parent system* (Table 1). Moreover, in the ca9e of IV no hydration across the bond 7.8 
could be detected. These facts and NMR evidence distinguish between both isomeric 
methoxy compounds V and IV. 

The structure of VIII as an -5(8H)one rather than an -_YW)one is substantiated 
by comparison of UV spectra of the corresponding 6-Me and 8-Me derivatives. Thus 
the -5(8H)one or its 8-Me analog (VIII, XII, R = H) reveals an absorption max at 
2400 & whereas tbe corresponding 6-methyL5(6H)one and its 7 Me analog (XI) 
shows an absorption max at 2540 and 2520 k respectively. 

The preferential cyclization of 4-substituted 2-benxylidenehydraxin~1,3,%riaxines 
to 7-substituted s-triaxolo[4,3-0] 1,3,5-triaxines can be explained also on electronic 

l The mcral method of calculation was that of the Hfickel MO theory. 



TABLE I. Cmm ELECTRON DENIlm FOR S-TIUAZDw4.3a] 1,3,5-‘ITUAZINES 

Position 1 2 3 4 5 6 I 8 9 

3 
Total mkctro5 dcasity lBo7 lSO7 044928 1+fm8 07043 I.2610 OS093 1.3273 08928 
Frontier clcctro5 density 00222 oat61 0-3 @1422 0.2476 0.4387 Oa61 

TABLE 2. CALCULAW, ELECTRON DBNSITIIB FOR s-Tk~uot13(2.3-a] 1.3,5-1~~w~tS 
z 

Position 1 2 3 4 5 6 7 8 9 

Total rrzlcctron density 1.2794 09285 1.2953 1.5588 @7478 1.2131 08219 1226f @8750 
Frontier electron density 02317 OQ198 o-3246 0.0015 a1117 00319 oQ903 01350 04x35 

_. _..-. -.- .- --- ., -- - 
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grounds Conjugative electron donation changes the electronic dissymmetry at N,, 
this nitrogen being para to the 4-substituent, as compared to N3 of the triazine ring, 
which nitrogen is ortho to the same substituent. This is of particular importance since 
the nucleophilicity of a particular nitrogen in the triaxine ring is mainly responsible 
for the direction of ring closure, a circumstance which is operative also within other 
heterocyclic systems. 

Other factors, such as steric effects, are also operative, as envisaged from the 
cyclixation of 2-benzylidenehydraxino4methyl-6-methoxy-1,3,5-triaxine which 
afforded mainly the 5-methoxy-7-methyl derivative III (R = OMe, R, = Me) and 
very little of the other isomer III (R = Me, R, = OMe). There are several mechanisms 
proposed for lead tetraacetate oxidations”* l6 and recently nitrileimines r7, I* were 
detected as intermediates. It is not the aim to discuss these mechanisms, but it should 
be pointed out that for successful cyclization the benxylidenehydraxino side chain, 
involved with lead tetraacetate in a transition state, must closely approach the ring 
nitrogen and at this stage the steric effect becomes important. With the aforemen- 
tioned triaxine the transition state appears to be more hindered by the large Me 
group if the reaction should proceed towards the formation of the 5-methyl-7-methoxy 
bicyclic derivative. 

The structure of the aforementioned isomers was established via the reaction of 
0-methylurea (VI) with triethyl orthoacetate, which yielded III (R = Me, R1 = OMe). 
The eventual cyclixation which should involve the triazole ring nitrogen at position 2 
and which should generate the isomeric 2,3-a-bicyclic system, was excluded by UV 
spectral evidence and the fact that N, is the most basic center only in an alkaline 
environment. ’ g 

Another important fact which has to be taken into account is thermal rearrangement 
of Me groups, a well known feature from the chemistry ofalkoxy-pyrimidines, 20-pyri- 

dines, 21_pyridaxines, 22_I,3,5_triaxines2JS24 and related heterocyclic compounds. 
Recently, for thermal isomerization of 2,4,6-trimethoxy-1,3,5-triaxine an inter- 
molecular mechanism has been given.‘* 

Whereas the 7-OMe compound (V) when heated at about its m.p. did not rearrange, 
5-OMe derivatives, such as IV, were readily rearranged and the Me group migrated 
to the paru position of the triazine ring On the other hand, authentic bMe derivatives 
are obtainable by cyclization of 2-benzylidenehydrazino-5-methyl-1,3,5-triazin- 
4(5H)ones (X) since this process takes place selectively to afford only one product 
(XI. R = H or Me). Upon heating, again the Me group migrates from position 6 to 
position 8. The 8-Me isomer (XII, R = H or Me), formed by this rearrangement, is 
obtainable also by thermal isomerization of XIII. In a similar manner, the 5,7- 
dimethoxy derivative (XIV) afforded the 6,8dimethyl isomer (XV), showing again 
that the driving force for such isomerizations is the greater stability of the amido 
structures. 

IX 
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OMC 0 
XIII XII 

XIV xv 

There are some spectroscopic features which correlate with the structural assign- 
ments of the aforesaid compounds. Thus, the carbonyl stretching frequencies of 
s-triazolo[4.3-a] 1,3,5-triazinones depend on the relative resonance contributions as 
well as on the inductive effect of the neighbouring group. In accordance with this, the 
5-0x0 derivatives show absorption bands at higher fkquencies (1725-1770 cm-‘) 
than the corresponding s-triazolo[4.3-a]pyrimidin-5-ones (1700-1705 cm-‘) or in 
partica~lar when compared to s-triazolo[4.3-a)pyrimidin-7-ones (1685-1695 cm-l).25 

Valuable data are obtained from NMR spectral correlations. A number of authors 
have attempted to show that for related nitrogen heterocycles an empirical correlation 
exists between the chemical shift and electron densities However, it has been pointed 
out that the observed chemical shiI?s are not a very reliable measure of x-electron 
densities in nitrogen containing heterocyclic compounds. Nevertheless, available 
spectral evidence from related azoloazines with bridgehead nitrogen2”32 postulate 
lower ~-values for protons at position 5. One can also easily distinguish between the 
OMe and the rearranged N-Me derivatives. The latter, with the Me group bound at 
Ns reveal lower 7y,-values than their 6Me isomers. 

R-N N--N 
Y 

13K 
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In these bicyclic systems, the possibility of isomerixation or formation of s-triazolo- 
[2.3-a] 1,3,5-triaz.ines (XVIX required authentic representatives of the system* for 
investigation. As already mentioned, X can cyclixe in only one way, 4-hydraxino-l- 
methyl-1,3,5-triaxin-2(1H) one or its &Me analog (XVII) can afford only the corres- 
ponding 5-0x0 derivatives (XVIII). To accomplish this cyclization, diethoxymethyl 
acetate, which has been previously successfully used for the preparation of several 
s-triaxoloaxines,3’Js was employed If these hydrazines (XVII, R = Me, R, = H or 
Me) were allowed to react with diethoxymethyl acetate for a short period and at a 
moderate temperature, the corresponding bicyclic products of the [4.3-a]-series 
(XVIII, R = Me, Ri = H or Me) were obtained. However, when XVII (R = R, = H) 
was heated with excess of this reagent under reflux for 10 min the isomeric product 
belonging to the [2.3-u]-system was formed. It was identikd as XIX (R = H, 5- 
axahypoxanthine). This compound and its N-Me derivative (XIX, R = Me) is 
identical in all respects with the products described previouslyJg and synthesized 
from the appropriate triaxole. The formation of both isomeric bicyclic systems 
parallels the cyclization of 2-hydraxinopyrimidines with triethyl orthoformate where 
two isomeric s-triaxolopyrimidines were isolated.4o Finally, it should be mentioned 
that treatment of 4,6dimorpholino-2-hydra&o-1,3,5-triazine with hot formic acid 
yielded as the only product the formylated derivative. 

EXPERIMENTAL 

Mps (Kofler mp. apparatus) are corrected; IR spectra: lnfracord Modd 137; NMR spectra: JEOL 
JNMC-6OHL spectrometer, TMS as internal standard ; W spectra : Beckman DU Spectrophotometer. 

A soiu of4-methoxy-2-methyl-lJ,5-triaxine*1 (06g) in MeOH (1 ml) was treated with hydraxine hydrate 
(03 ml of So%). After an exothermic reaction, crystals began to separate. The product (0% g) was obtained 
pure after recrystaBixation from MeOH; m.p. 130-132”. (Found: C, 3841; H, 5.71; N, 5564; CIH,Ns 
requires: C, 38.39; H, 564; N, 5597%). 

The corresponding benxylidene derivative was prepared in the usual way; mp. 17&172” (from EtOAc 
and n-hexane); W spectrum in EtOH: & 2300 and 3080 A (e 13,ooO and 31.000). (Found: C, 62a; 
H, 5.16; N, 3268; C,,H,,N, requires: C, 61.95; H, 520; N, 32.85%). 

In essentially the saner way the following compounds wem prepared : 
(i) 2-Hydraxino&methoxy4methyl-1,3,5-triaxine was obtained from &klimethoxy-6-methyl-1,3,5- 

triaxine*l and had mp. 157” from MeOH or when sublimed at 130”/5 mm (Found: C, 38.93 ; H, 5.77 ; 
N, 45.58; CsH,N,O requires: C, 38.70; H, 5.85; N, 45.14%). 

The corresponding benxylidene derivative had rap. 188-190” (from EtOAc and n-hexane); UV spectrum 
in EtOH: I-2240 and 3060 A (e 17,120 and 35,soOy (Found: C, 59-06; H, 5.29; N, 2888; C1xH,,NsO 
requires : C, 59.25 ; H, 5.39 ; N. 28*79”/.). 

(ii) 2-Hydraxino-1,3,5-triaxine was prepared from 2-phenoxy-l.3,5-triaxine42 and was puriBed by 
sublimation; m.p. 180-182” (Lit.43 gives mp. 178-1799. 

Its benxylidene derivative had m.p. 235”; W in EtOH; & 2300 and 3080 A (E 13,050 and 30,300). 
(Found: C, 6020; H, 494; N. 35G!; CtcH,N, requires: C 6029; H, 4.55; N, 35.16%). 

A methanolic soln (6 ml) of 2&bis(methykhio) 1,3,5_triaxine*’ (@8 g) was treated with hydrazine hydrate 
(@3 ml of 80%) and the mixture was stirred at room temp for 2 hr. The separated product was recrystallimd 
from MeOH to afford the pure compouIsd (62%), mp. 152-153”. (Found: C, 3062; H, 4.55; C4H,NsS 
requires: C 3057; y 449%). 

The benxylidene derivative had mp. 173-175” (from EtOH); W spectrum in EtOH: L 2320.2560 

l The calculated electron densities r* for the parent system are presented in Table 2 
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aod3100~(e1~~15,490and~~~(Found:C,5397;~4~52;N,~80;$131)0;C,,H,,N,Srequ~: 
C, 53.87; H, 452; N, 2856; S, 13.05%). 

A soln of 2,4&ri+ethyltbio) 1,3,5_triax& u (219 g) in hot dioxan (39 ml) was treated with hydrazinc 
hyQllte(b65go280~~th?mixtPrc~thQlhtatedundarcnwrforEhr.Attcrc~porationtodryntss 
the residue wan rccry~M&~I from dioxan; mp. 2009 (Found: C, 2966; H, 4.62; CsH,N,S2 requires: 
c 2956; 9 447%) 

Its banxylident derivative bad mp. 223-225” from EtOH. (Found: C, 49.77; H, 4a; N, 23.75; S, 21.65; 
CIIH,aN& requires: C, 49-48; H, 450; N, 2405; S, 2197%) 

2&Dimethoxy-lJ.5-triaxine” (045 9) wfls dissolved in the minimum amount of McOH at room temp 
and hydraxinc hydrate (a2 g of W/J was added. The rcactioa mixture was letI overnight and the product 
(03 g 67%) purified by sublimation at 120”/10 mm or by rccrystallixatiou from aqueous MeOH; m.p. 
132-1359 (Found: N, 4976; C,H,N,O nqrirm: N, 49-630/. 

The cormqoudhrg bcnxylidcnc derivative mcltcd at 208-2103 from EtOH; UV spectrum in EtOH: 
~u#,and3060A(slE,~and34,300r(Found:C,57.31;H,459;N,3060;C,,H,,N,Onquires:C, 
57.63; H, 4.&t; N, 3055%). 

A soln of 4-mcthoxy-1-methyl-l,3,5-triaxin-2(lH)one45 (O-45 g) in McOH (10 ml) was treated with 
hydraxinc hydrate (02 ml of so%). Tbc mixture was stirred at room tcmp for 30 min and that left overnight. 
The product ~88 colkctal and razrysmlhxed from McOH (04 g WA); mp. 230” (dot). (Found : C, 3425 ; 
H, 5.26; N, 4979; C,H,N,O rcquirca: C, 3404; H, 5#; N, 4%30/. 

Its bcnxylidenc derivative bad mp. 250”. (Found: C, 572.2; H, 4.86; N, 3@71; Ct,H,tNSO rcquirm: 
C, 5763; H, 4.84; N, 3@55%). 

In a similar mannct 4-hydraxino-lJ.5-triaxin-2(lH)onc was obtained from 4-methoxy-1,3,5_triaxin- 
2(1H)otW;* lap. 215” from aqucotm EtOH. (Found: C, 2794; H, 350; N, 5503; C,H,N,O requires: C, 
2IF35; H, 397; N, 55.10%). The corresponding benxylidcne derivatin: was obtained as a monohydrate, 
mp. 243-245” from N.Ndimethylformamide and tohmne. For analysis it was dehydrated at 140”. (Found : 
C, 55-70; H, 422; N, 3234; C,,H,N,O requires: c, 55.81; H, 422; N. 3254%). 

A mixture of l&dimctby14mcthoxy-l,3,5-tri.a&2(lH)-onc4s (077 g), McOH (2 ml) aud hydraxinc 
hydrate (@31 g of 80%) was left at room temp for 2 hr. The product can be purified either by sublimation 
at 180”/5 mm or by rccrystallixatiou from MeOH (yield @7 g. 82X: m.p. 205407”. (Found: C, 3866; H. 
5.67: N. 4528: C,H,N,O requires: C, 38.70: H. 5.85: N. 45.14%). 

Its~tid~dgivativchadlap237-2~o~~EtO~(Found:~59~l8;~5~63;N,~~2;C~~H,~N~O 
requirca: CT, 5925; H, 535; N, 28.79%); UV Spaantm (in ethanol): J._ 2220 and 3100 A (e 18,2W and 
34,ooo). 

~,eDimorpholin~hy~~l.3,5-triezine*6 (1 a) what heated with formic acid (96y& under rcflux 
for 4 ix formed the formylatal product; mp. 239-W from EtOH. (Found: C, 4644; H, 6.24; N. 31.98; 
CL2H,‘,N,03 requires: c, 4659; H, 619; N, 31.70%). 

5-Met~xy-3-ptcmyr-s-tricrzo~o[4.3~~1.3.5-triazine (IV) and 7-mezkoxy-3-pkenyl-s-trkzro~o[4~3-a]l.3,5- 

@g=me(Y) 
(i) 2-Benxylidmehydraxino-4-mcthoxy-l,3,5-t&zW (6-81 s), lad s (133 9) and bcnzeac (150 

ml)weaetimdfor3hr,thtmixture~tbmhatsdtoboil~filtcrafhotUpon~lingtbeprodud 
w~filUnd~Bsadhrdp.2409The~ue6romtbsfint~~onoltbehotbenacncrolnwastreated 
nithia#twata~anotha4goltbcprodudwsre~(t~~65*~Tbt7_0Mticlomacaobc 
purified by reqsta@ation front AoOH or from EtOAc and n-lmxanc; mp. 240”; UV spectrum: in 
EtOH: ,I,,,=, 2389 A (22,000 = e); in wntcr: 23613 A (s 11,100); NMR spectrum: CD$OCD,: r = 019 
(4 H,X 5.89 (s, 7CHrOA IT7 and242(twomultipkt11, Ph) (Found: C 58.32; H&23; N, 3982; Ct,H,N,O 
requirw: C, 58.14; H, 399; N, 30~8Tk). 
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(ii) The above benxene filtrate was evaporated to dryness and triturated with a smalI quantity d benxene, 
yielding 2.2 g d the isomeric 5-OMe compound (IV) which started melting at about 120°, crystaRixed 
from the melt in needles and them melted at about MO” (ykld 29%). For analysis the compound was 
crystallized twice from benzene; UV spectrum in ethanol; &,,_ 2400 A (e 31,400); 01 NHCI: 2380 A (E 
24,850); NMR spectrum: CD,SOCDs: z = 125 (a H,), 563 (s, S-CHsO), two multipkts centered at 
1.76 and 2.43 (Ph). (Found: C, 58.13; Ii, 4.16; N, 3083; C,,H,NsO requires: C, 58.14; H, 399; N, 3082%). 

Tbe insoluble portion from the crystallixation from benzene was reerystahked from aqueous EtOH 
and a smaIl amount da compound with mp. 300” was obtained and identified by IR sm as VIII. 

(iii) Compound VI @l 9) was dissolval in diethoxymethyl acetate (@5 ml) by gentk warming Afta a 
whik a compound separated and was found identical in all mspects V, prepared as described under (i). In 
another procedure, the same urea derivative was heated under reflux with triethyl orthoformate for 2 
days and the same product (V) was isolated and identitkd. 

O-Methyl-N-(5-phmyl-l,~~rr~oIyI-3)uraa (VI) 
(i) A suspension of V (@5 g) in O-5 N NaOH (5 ml) was stirred at room temp for 6 hr. After standing on 

ice a product (O-3 g) with m-p. 205” was obtained and found identical with the compound prepared as 
described under (ii). 

(ii) The same bicyclic compound V (0% g) was heated with morpholine (0.105 9) and EtOH (5 ml) under 
reflux for 3 hr. Tbe soln was evaporated to dryness and the residue was crystallixed from EtOAc and 
n-hcxanc; m.p. 203-205”; UV spectrum in ethanol: Ib, 2380A (e 18,700); water: 2360 A (s 12,710); DlN 
NaOH: 2690 A (c 10740) (Found: C, 55.36; H, 5.23; N, 32.26; C,,,H,iNsO requires: C, 55.29; II, 5.10; 
N, 32.24%). 

(i) Compound V (1 g) was heated to boiling with cone HCI (3ml) From the resulting soln a product 
separated and was recrystallized from 2-methoxycthanol and water; m.p. 236-M’, mixed m.p with an 
authentic specimen prepared according to Kaisa and Peters” was tmdepressed. (Found: C, 53.10; H, 
490; Cs.H,N,O requires: C 53.19; II, 446”/,). 

(ii) The same compound VII could be obtained if VI (@l g) was heated with cone HCl (03 ml), mp. 
236-240” and mixed m.p. with the compound preparal as described under (i) was undeptessed. 

3-Phmyl-s-~iozolo[42-a]lJ,S-tricrzin-Y8H)one (VIII) 
Compound IV (@15 g) was dissolved in 05 N NaOH (5 ml). After standing at room tcmp for 30 min, the 

soht was cooled to 0” and neutralizcd with HCl to pH 3. Tbe ppt was recrystallized from aqueous EtOH, 
ykM~1g,m.p.UX)“;LRs~m:1770cm~*(CO);WspectruminEtOH:~2400A(~27,600);~1N 
HCl or O.lN NaOH: 2400 A (s 25,200). (Found: C, 5655; II, 3.51; N, 32.43; C,eH,NsO requires: C, 
56.33; I-I, 3.31; N, 32.85%). 

3-Phenyl-s-trlasolo[4.3-a]13,Etrlazinr (III, R = R, = H) 
2-Benxylidenehydraxin~1,3,5_trkxine (1 g) and kad tetraacetate (2.2 s) wm stirred in benxene (30 ml) 

for 2 hr. Thereafter the mixture was heated to boiling and filtered hot. From the filtrate a product (03 g, 
30%) separated and was recrystalhxed from EtOAc and n-hexane; mp. 233”; UV spectrum in ethanol: 
&,,, 2380 A (r: 18.150): dioxan d,,_ 2400 A (e 23.800); water: .l_ 2380 A (e 16,600); NMR spectrum: 

,CD,SOCD,: r = + O-05 (s, HJ 097 (s, H,) and two multipletx centered at 1.74 and 2.46 (Ph) (Found: 
C, 6054; II, 3.76; N, 3541; C,,H,Ns requires: C, 6090; I-I, 3.58; N, 35.52”/,). 

7-~ctr?yl-3-~yl-s-triazolo[4.~a]1~.5-triazlnc (III, R = II, R, = Me) 
2-Benxylidenehydraxino4methyl-1,3,5-triaxine (1.15 & kad tetraacetate (26 g) and benxene (20 ml) 

were stirred at room temp for 45 min. Sina heat was evolved external cooling with water was applied. 
The solid was Bltered off and crystalli& from benmne From the filtrate after evaporation an additional 
quantity d the product could he obtained (total ykld 49%); mp. 190”; UV specWum in ethanol L 2400 
A (e 20,600); NMR spectrum: CD,SOCD,: r = 004 (s, H,), 7.26 (s, ‘I-CH,), and two multipkts centred 
at 1.77 and 242 (Ph) (Found: C, 62.62; H, 431; N, 33.18; C, ,HsNs requires: C 6255; II, 4.30: N. 33.16%). 

7-Methylthio-3-phenyI-s-tr~o~o[43-a]1,3,~tr~zi~ (III). R = H. R, = SCHX) 
2-Benylidcnehydraxino-4-metbylthio-1,3.5-triaxine (0.4 g), lcad tetraacetate (725 mg) and benxene (10 
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ml) were stirred at room temp for 3 hr. The solid was f&red off and treated with iced Watt (4 ml). Crystal- 
lization of the crude produd from benxcnc yielded 38%; mp. 238-240”; UV spectrum in EtOH; d_ 
2600 A (6 20,250); NMR spectrum: CDzSOCD,: s = @25 (s, H,), 7.34 (s, FCHsS), and two multiplets 
centred at 1.77 and 2.43 (Ph). (Found: C, 54,12; H, 445; N, 2899; S, 1309; C,,H,NsS requires: C, 54.32; 
H, 3.73; N, 28.80; S, 13.16%). 

The benxene filtrate was evaporated to dryness and 1 ml of benxcne were added, yielding 01 g of a 
compound with an IR spectrum not identical with tbe above produd and m.p. of 120-2C0”. TLC on 
silicagelG and using CC& and EtOAc, 1 :l, as tbe mobile phase, the present of two compounds was 
detected with R, valuea of 022 and 08 (tbc pure above 7-methyltio derivative showed R, value @8). There 
was not enough of the second isoma to be isolated pure and fully characterixed, but most probably this 
is the 5-methylthio isomer. 

7-MorpholiM-Zphenyl-s-triasolo[4.~a]1,3,5-triazine (III), R = H, R1 = morpholino) and 5-morpholi~1o-3- 
phmyl-t+triasolo[4.3-a]1.3,5-triazine (III, R, = H, R = morpholino) 

To a suspension of 2-benylidenehydrazino-4-morpho~n~1$,5-triazine4’ (05 9) in glacial AcOH (15 
ml) lead tetraacetate (078 g) was added portionwise The reaction mixture spontaneously warmed up to 
30” and after addition was compkte it was heated at 50” for 5 min There&a the mixture was stirred at 
room temp for 1 hr and then poured into iced water (100 ml). The product (@3 g) was washed with 5% 
NazCOsaq and was recrystallked from EtOAc (yield 60%); m.p. 23>235. In spite of the rather sharp 
m.p. the NMR spectrum revealed the presence of a mixturn of the 7- and 5-morpholino isomers in the 
ratio of 2:3. NMR spectrum: CDsSOCD,: T = U-44 (s, H,), 1.56 (s, H,), 6.72 (m, 5-morpholino), 6.21 
(m, ‘I-morpholino). 

In a similar manner, oxidative cyclization with Brz afforded a product, composed of both isomers. 

5,7-D~hoxy-3-phmyl-a-triazo~[4.fa]lJ,S-triazinc (III, R = R, = OCH,) 
2-Benxylidenehydraxino4$dimethoxy-l,3,5-triazines (1 9) was dissolved in minimum amount of 

AcOH and Icad tetraacetate (2.2 g) was added portionwise at room temp. The mixture was left overnight 
and than poured into iced watg (200 ml). The produd (06 g, 60%) was recrystallixed twice from EtOAc 
and n-hexane; m.p. 138-1409 from the melt new crystals separated and these melted then at about 2W; 
NMR spectrum: CDsSOCD,: r = 585 (s, 5-CH,O), 5.96 (s, 7-OCH,), and two multiplets antred at 
1.85 and 2.47 (Ph). (Found: C, 55.93; II, 450; N, 27.05; C,zH,,NsO, requires: C, 5642; H, 4.31; N, 
27.23”%). 

5.7-BLF(methylthio)3-phenyl-s-triozoloC4a]1,3,5-triazine (III, R = R, = SCHS) 
A suspension of 2-benxylidenehydrazino-4,6-bis-(methylthio)-1,3,5-triaxine (05 g) in glacial AcOH (25 

ml) was cooled to 15” and during stirring lead tetraacetate (09 g) was added in such a manner that the 
reaction temp could be kept between 15 and 18”. Afta the addition was complete, the mixture was stirred 
1 hr at room temn filtered, the filtrate diluted with iced water (200 ml) and tbc product was immediately 
filtered off and crystallized from EtOAc (yield 78%); m.p. 192-193”; UV spectrum in EtOH: J__ 2640 A 
(E 33,500); NMR spectrum: CD,SOCD,: T = 7.37 (s, 5-CH,S), 7.45 (s, 7-CH,S), 2.35 (s, Ph). (Found: C, 
4991; H, 3.83; N, 24.35; C,zH,,N,S, requires: C, 49.83; H, 3.83; N, 24.21%). 

7-Methoxy-5-me~hyl-3-phenyl-s-triazolo[4.3-a]1,3,5+iazine (III, R = CH,, R, = OCHa) 
A mixture of VI (1 g) and triethyl ortboacetate (20 ml) was heated under reflux for 6 hr in an atmosphere 

of dry Nz. The reaction mixture was then left overnight at - 15” and the product (065 g, 59%) was recrystal- 
lized from EtOAc and n-hexane; m.p. 194”; UV spectrum in EtOH: &2340 and 2780 A (8 28,200 and 
11,210); NMR spectrum: CD,SOCD,: T = 7.13 (s, 5-CH,), 595 (s, 7-CH,O), and two multiplets antered 
at I.78 and 2.44 (Ph). (Found: C, 599; H, 434; N, 28.98; C1zH,,NsO requires: C, 59.74; H, 460; N. 
29930/. 

5-Methoxy-7-mcthyl-~p~y-phQ?yl-s-hiazolo[4.~a]1~.5-triolhc (III, R = OCH,, R, = CHa) 
A mixture of 2-benxylidenehydraxino-&nethoxy4methyl-1,3,5-W (l-2 g), lead tetraacetate (2.22 8) 

and benxene (40 ml) was stirred at room temp for 5 hr. Afta filtration, the. filtrate was evaporated to dryness 
and the residual oil was treated with diethyl ether. The solid product (O-8 g, 67”/.) was recrystallked for 
analysis from benzene and n-hexane, m.p. 123-125”. after reaolidification tbe needles had m.p. 280”; UV 
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