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~ - 3 - M e t h y l i m i d ~ z ~ l o [ 1 , 5 - ~ l p y r i d i n s  and 3-nothyl-1,2,4-triarolo~4,3-a1- 

pyrazins wore proparod by conpling ethyl dithioasstato with 2-(aminomethyl)- 

pyridins and 2-hydrarinopyrarino. rc~postisely. Both compoonds arc stable in 

dilote acids and baacs, onlikc 3aathyl-1,2,4-triarolo[4,3-~lpyrimidino obtained 

by coopling the lame dithioaootatc with 2-hydrazinopyrimidino. whish quickly 

ondorgoss a Dimroth type rearrangement. Conpling ethyl dithioncotate with 

2-hydrarino-4-hydroxp-6acthylpyrimidino yielded a mixtnrs of 3,s-dimethyl-1.2.4- 

triazolo[4,3-a1-7(88)-pyrimidono and 3,7-dimothyl-1,2.4-t~i11~~10[4,3-~1-S~8E)- 

pyrimidonc, whish were identified by 20 nrr. The last componnd u d o n o n t  a 

Dimroth rearrangement with acids to yield 2.5-dim~thy1-1,2,4-triaz010[1,5-al- 

7(4E)-pyrimidons. whereas tho first did not. Finally, compling ethyl 

dithioasetate rith 5-chloro-4-hydrazin~pyri.lidino afforded 8-ohloro-$-methyl- 

1,2,4-triazolo[4,3-~lpyrimidino. whish npon treatment rith acids ondement a 

rcssrsihls ring opening to afford 2-chloro-1-fo-mido-2-(S-mcthyl-1,3.4- 

triarolo-2-y1)ethsns. Tho latter on pyrolysis z a ~ c  tho startins bas* rithovt 

ondorgoing rearrangement. 

INTRODumION 

%-' 

A number of nitrogen-bridpod. purine-like G-nusleo~idos .ynthssirsd for wresning a s  antiviral 

or antitmor agents have been obtained by conpling hydrarim- or diamino-arines with bsnryl 

2.5-anhydrc-6-O;bonzoyl-~llonothioimidatc hydroohloride, 2.5-anhydro-6+-beonroyl-D-glnsono- 

thioimidats hydroohloride, 2,6-~nhydro-7-doory-3,4,5-tri~-bbonroyl-~~--hopfonothioimidate 

hydrochloride, or 2.5-anhydro-6+bbon.oyl-pllonodithioat. Some of those nooleosides worc 

foond to mdergo Dimroth typo rearrangements doring their synthesis.'" Bocnoss it is important 

to dotormine which bars will withstand the reaction oonditions leading to nnolsoside formtian, a 

noober of pnzino-like bases were prepared m d  snbjcstsd to troatmont with acids and bases. Bases 

-hioh withstood this troatmont rithoot rearrangement worc considerad safe to incorporate in 

c-nllslco.ido mo1ss.1s.. 



RESULTS AND DISCUSSION 

Some nitrogan-bridged purino-like base* r e r e  prepared by coapling ethyl dithicasotats (1) with 

2-(aminomsthy1)pyridino (2) and 2-hydrarin~p~razine ( 3 ) .  a8  no11 as rith three different 

hydrazinopyrimidinos. namely, 2-hydrlzinopyrimidino (4).  2-hydrarino-4-hydrox~6-methylpyrimidine 

( 5 ) .  and S-chloro-4-hydrazinopyrimidin. (6).  Tho oss of ethyl dithioaoetato (1) for coupling 

offered soma advantage over provionsly osod reagents, particularly in regard to tho mild 

condition8 needed. Refluring ethyl dithioaoetato (1) rith 2-(aminomothy1)ppridino (2) in ethanol 

yielded ~-[(2-pyridyl)mothylIthi0~~0t0mids. whioh was cyolizsd by roflluing rith marsoric oxide 

and mercuric bromide in ethanol to afford 3-motbylimidazo[l.S-alpyridino (7) in 38% yield. Tho 

last compound had previoosly bean prepared' by heating 2-(aminomsthy1)pyridins (2)  rith slcsas 

acetic anhydride and acetic acid and cyslizing tho resolting amido rith phoiphorms oxyshlorido. 

Althongh tha yield of the mido was good, cyclie~tion rith phosphorns oryshlorido reduced tho 
. , I .  

overall ~iold signifismtly. Similarly, when 2-hydrazinopyrarins ( 3 )  was rcflnred rith ethyl 

dithioa~otat~ (1) in methanol, it gave 3~sthyl-1,2,4-triazo10~4,3-&lpyrazine (8) in 22% yield. 

Compomds 7 and 8 are both stable in boiling acids, soggosting that their C-nuoleosides =odd be 

slfoly prepared rithoot fear of rearrangomont. 

N.R. 

4 
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Tho next pnrino-like base, 3-mothgl-1,2,4-tria~~10I4,3-&lpyrimidins (9). was obtained in 51% 
2 1 

yield when 2-hydrarinopyrimidine (4) was reflorod rith ethyl dithioacotats (1) in propanol. 
1, 

horn and Nagamatso prepared this oompoond by reacting 2-hydrazinapyrimidine (4) xith tristhyl 

orthoacetate and found thnt it roarrangod to 2~othyl-1.2.4-tria~o1011,5-~1~yriaidinc (13) opon 

refluxing in a mixtore of acetic acid and solfilric nsid. Bccalrse the nv rpestro. of the 

roarrangad isomer differed markedly from thnt of tho starting 3-nothyl-1.2.4-triazolo[4.3-~1- 

pyrimidine (9). it war possible to follow tho rearrangement spsstrophotometrisslly. Ultraviolet 

spootra of 3-methyl-1~2,4-triaz01~I4,3-+1pyrimidin. (9) in hydroshloric asid (pE 2.55) r e r e  

periodically recorded a t  room tamperatore. Tho absorption marimlua of tho starting material at 

307 nn dscroasad, while thnt of the rearranged prodnst at 277 nm increased and remained oonstant 

after 2 h (see  Rigors I). Apparently, tho rearrangement of 3-mcthyl-1.2,4-triazolo14,3-~]- 

pyrimidine (9) is not roverriblo. i..., the rearranged isomer. 2-mathyl-1,2,4-triazo1~~1,5-~]- 

pyrimidine (13). does not resort to the starting base (9) when heated rith acids, prss-bly 

bo~ause thcrmodynamis~lly 2 is more %table than 9. The fast that 3~othyl-1,2,4-triaro1oI4,3-~1- 
# 

pyrimidine (9) readily rearranged with dilute acids and bass., snggssts that C-nosleosidoa of 

this type mold probably ondorgo rearrangement doring their synthesis. 



The '8-mr spectra of 3-mrthyl-1.2,4-tri~zol~I4,3-~Ipy1imidi.~ (9) and 2-methyl-1.2.4-trio&- 

[I,)-glpyrimidino (13) (lee Table I) revealed that opon isomoriz8tion. tho signnls of the ring 

proton* shifted to lorcr field, while those of tho methyl protons shifted to higher field. Tho 

"C-nmr signals of the ring carbons and those of tho methyl carbons in both isomers were 

sofficisntly different to enable tho recognition of the two isomers ( s e a  Table 11). 

W h m  2-hydrazino-4-hydrory-6-mothylpyrimdino (5)  was reflurod rith ethyl dithionsstato (1) in 

ethanol, it yielded two prodnsts. 3 . 5 - d i m o t h y 1 - 1 . 2 , 4 - t r i ~ z 0 1 0 ~ 4 , 3 - ~ - 7 ( 8 8 ) i d  ( l a )  and 

3,7-dimothy1-1,2,4-tri(1~~1o~4,3-a1-5~8~)-pyrinid0n~ (Ill,). Tbc strnotnro of the two iroaors was 

determined nnoquivosally by ZD nnslaar Ovorhansor effect spootrossopy (NOESY). In 20 NDESY 

speotra. the resomnoes along tho diagonal corrolpond to the osnal 1D spectra, while o r o r a  peaks 

(off diagonal resonances) connaoting signals on the diagonal vertically and horizontally denote 

magnetization transfer betrean protons that are at ~ 1 0 ~ 0  proximity to one another. Figures I1 

and 111 show oontoor plots of ZD NOESY spectra of compounds lob m d  llb, rospestivsly. Tha first 

shoxo Cross peaks between 110-3 and Me-5 (see  inset) and between the protons of tho no-5 group snd 

the lor fiold 8-6. Those rssnlts agree rith the assignment of a 3.5-dimethyl-1.2.4-tri~zolo- 

14.3-a]-7(88)-pyrimidono ( l a )  stroctnre. Eignre 111. on tho other hand. shows only one cross 

peak between Me-7 and 8-6. as wonld be expected from 3,7-dimothy1-1,2.4-tri~z01~14,3-a1-5(8~)- 

pyrimidons (11h). 
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The '8-nmr spectra of oomponnds 10b and llb rere  qoito similar to those of the parent bases 

5-mothyl-1.Z.4-tri(1~01~[4.3-a1-7(88)-~yrimidono ( 1 0 4  and 7-mothyl-1,2,4-triazolo14,3-~1-5(8E)- 

I, I I 
pyrimidons (11.). rhioh were prepared by tho method of Sirakawa and VanAllan (see Table I). 

The methyl group signals of the five membered ring in compounds 1 W  and 11b occopiod roughly tho 

same position, while those of the sir membsred ring rare located at a mnch loner field. Tho 

"C-nmr rpsstrs of compounds 3,5-dimothyl-1,2,4-triaz010[4.3-al-7(8~)-pyrimidono ( l a )  and 

3,7-dimothyl-1.2.4-tri~1010[4,3-+1-5(8~)-pyrimidono (llb) are given in Table 11. Tho ir spectra 

of compounds 101.b and 1ll.b all showed C-0 strotohing bands at 1680-1700 om-* and no 08 bands, 

indioating that they exist in tho kcto forms. When treatad rith isid., oompounds 11. and llb 

ondorront n Dimrotb rearrangement to give 5-msthyl-1,2,4-triazolo~4,3-a1-7(4~)pyrhidon. (14.) 

and 2,5-dimsthyl-1,2,4-t1i~zo10~1,5-gl-1(48)yimidon (14b). whereas oompounds 10. and 10b did 

not rearrange. This r m l d  soggest that nuoloosidos of type 10 can be prsparod withoat 

resrransamsnt. whereas those of typo 11 woold probably ondsrgo =earranismsnt dmring dablocking. 

8-Chloro-3-mothyl-l,2,4-tria~o10~4,3-plpyrimidina (12) raa obtained in 57% yield by refloxinp 

5-chloro-4-hydrazinopyrimidino ( 6 )  with ethyl dithioaoetats (1) in ethanol. Unlike 6-chloro- 

porino, this componnd resists catalytic hydrogenation or nooloophilic sobstitotion rith ammonia. 

n-Elootron ohargo density calsnlation. revealed that tho charge at C-6 in 6-chloropurins is lower 

(0.60) than thit at C-8 of 8-chloro-3-msthyl-l,2,4-tf-iaz01oI4,3-~l~yrhidi (0.69). Beating 

compc-and 12 rith acids romltod in opening of tho sirmembered ring add afforded a hydrato (15). 

rhicb on pyrolysis anso the starting 8-chloro-3-m~thyl-l,2,4-tria~oloI4,3-~1pyrimidino (12) 

witboat renrrangement. The hydmto (15) shored a oarbony1 absorption band at 1680 cm-' that m s  

absent in the starting base (12). Its '8-r spectra. showed an aldohydio proton at 10.75 ppm. 

an imino proton at 7.52 ppm, and an m i d o  proton at 7.40 ppm. m d  its "C-nmr spectrum shored a 

oharasteristis aldahydis carbon signal at 163.1 ppm. It r s s  acoordingly assigned a 2-ebloro-1- 

formamido-2-(5-methy1-1,3,4-tri~z01o-2-ylthee straotnro (15). The fact that 15 reverted back 

to the starting heterocycle (12) instead of yielding a rearrangement prodnst may be lttribrrtod to 

tho groator stability of componnd 12 oomperod to tho rearrangement prodnst (16). Tho isolation 

of hydrate 15 confirms tho assmption that tho Dimroth rsaxrangomsnt of triarolopyrhidin0s is 

initiated by opening tho six-momborsd ring. 
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EWFRmmnAL 

Corrected melting points rere determined on a Koflor-block apparatos preheated to 1O0C below tho 

acton1 molting point and thon heated at the rate of 10Clmin. MI spsstm were recorded with s 

Borlett-Paskard 5995 GClMS spectrometer in tho EI or CI modes. Ir spectra ware msasotcd on n 

Psrkin-Elmer 735 spsctrophotometsr .sing ?& pellets. UP spectra were recorded with a 

Porkin-Elmer 323 spectrophotamotcr. Uv spostml data arc described a s  and Amin, each 

follovod by (log a ) .  and thon tho solvent. '8-Nmr spectra rere rooordod at 60 HBz on a Varian 

01-360 spactrometcr; at 80 HBr on a BroLer W-80 spostromctor cqoippcd with a 1180 data system 

and a 293A polsor; and at 200 MEz on a Verian H. 200. Tctramothyl.ilanc (lMS) or sodim 

4.4-dimethyl-4-silapontane-1-solfonatc (DSS) was ossd 8s the internal standsrd. '&Nmr data arc 

described IS b, broad; s, singlet; t, triplet; d, donblot; dd. dooblct of dooblcts; q. quartet; 

m, mnltiplot; followed by tho conpling wnrtant (J, in Uz), and tho number of protons determined 

by integration. "C-Nmr spectra were rooordod in tho FI mods at 32.C on a Broker WP-80 

spootrometor at 20.1 118. on a Vorian B. 200 at 50 MHz. Noclear O~orhaasor cffost rpestrossopy 

(NOESY) oxporimsnts were oarrisd oat at 200 MHz on 8 Varinn XL 200. Microanalyses wore performed 

by Spang Misroanelytical Laboratory, Eagle Barbor. Michigan. Tho n-electron charge density war 

calsolatod by a Macintosh Plus compntsr using a Biiskcl Molocollr Orbitals software by I .  J. 

Fnrrol at Franklin, distribotod by Kinto's Academic Courseware Exchange. Uorsk silica gel 60 

(0.063-0.200 mm) m s  assd for colomn chromatography. Ethyl dithiolsctate war prepared by 

bobbling BC1 in a solotion of asstonitrile and othansthiol in dry other and treating tho 

',%, 
roeolting ncotothioimidato hydrochloride with B,S in dry pyridino. 

N-L(2-Pvridvl)mcthvlIthio~~ct~mido - A  sollltion of 2-(aminomothy1)pyridin. (2; 1.12 g, 10.4 -01) 

and ethyl dithioerotata (1; 1.31 g. 11.0 mol)  in sb.. EtOB (20 m1) was roflnxed for 48 h, and 

then evaporated to dryness to give s crystalline prodact. After two cryrt8llizations 

from benzene-potrole- other (bp 40-600C). tho colorlosr crystals (1.45 g) had mp 123-124.C 

(doc.), V 3150 (NB), and 1160 am-' (C-S); XU-nmr (CDC1,): 6 9.10 (b, 1A. NB), 8.60 (m, 1R. 8-61. 

7.70 (m. 18. 8-4). 7.30 (m. ZB, 8-3.5). 4.90 (d, L 5.0. 28, CU,) ,  and 2.68 (s, 38, Me). Anal. 

Calcd far C,B,,N,S: C. 57.80; 8, 6.06; N, 16.85; S, 19.29. Boond: C, 57.74; It, 6.07; N, 16.77; 

S, 19.34. 

-11.5-nlovrbdigq ( 7 )  - (a)  A snspension of N4(2-pyridyl)methyllthio~~~tan~mido 

(164 mg, 1 mmol), msrcorio bromide (22 mg, 0.06 mmol), and morcwic oxide (400 mg, 1.85 mmol) in 

EtOB (12 m1) was roflmxod far 1 day, filtered throogh Colito, and evaporated to drymess -. 
The residue was diseolved in (gC1, (20 ml). washed soossssisoly with rater (15 ml). 0.1N aq. EDTA 

rolntion ( 6  x 10 ml), and a sataratod rodin. chloride rolntion (10 ml), and then dried over 



anhydroos sodim sulfate. After evaporation of the solvent, an oil (47 mg) was obtained rhioh 

clyltallized *lowly on standing; mp 44-48.C (lit. mp 5S°C), its picrate had mp 219-221°C 

(des.) (lit. mp 221.C (dss.)); Amax 284 (3.13). 213 (3.16). 263 (3.58). Amin 281 (3.53). 265 

(3.58). 243 (3.08). in 95% EtOE; Amn1 308 (3.01). 280 (3.35). 269 (3.99). 259 (3.80). 230 (3.68). 

Amin 289 (3.51). 216 (3.83). 262 (3.80). 246 (3.35) in 0.01N aq. 8C1; Amax 337 (3.33). 283 

0.86). 212 (3.92). 262 (3.16). Amin 294 (2.68). 280 (3.10). 264 (3.16). and 243 na (3.23) in 

0.01N aq. NaOB. 

(b) The same prodvct ( 7 )  "8s also obtaiaod by rsfiniing 8-((2-pyridyl)methylIthio~cet~mido in s 

snsponsion of mcromris oxide and merooric bromide in 8,O for 1 day or by stirring tho same 

mirtoro in an nltraronis bath at 1O0C for 6 h (yield 38%). 

( 8 )  - A solntion of 2-hydrarinopyrarina (3; 330 mg, 3 

m o l )  and ethyl dithio%sstatc(l;360 mg.Bmol)in abs.  Me08 (25 ml) was refluxed for 19 h m d  then 

oonrsnfrafod to 5 ml t o  afford a crystalline product (52 mg). Tho mother liqmor 

afforded a 2nd crop (37 mg), bringing the total yiold to 22%. An analytical sample obtained 

after two oryrtallizations from EtO8 had ap 241-242°C (dec.) (lit. mp 239W).' Anal. Calsd for 

C,B,N,: C, 53.12; 8, 4.51; N, 41.17. Fcund: C, 53.70; 8. 4.58; N, 41.10. 

-dine (9) - A solotion of 2-hydrazinopyrimidine (4) (330 mg, 3 

m o l )  and ethyl dithiosto (1; 360 mg, 3 m o l )  in dry p-propnnol (25 ml) was reflozed for 2 days. 

Upon cooling to room temperntore, tho crystals (203 mg; 51%) rere  collostod by austion, and 
1% 

recrystsillired from 70% EtOB in colorlsss prisms. mp 255-255.5aC (lit. mp 251-253-T). 

2-Hathvl-1.2.4-triazolotl.5-~lovrimidino (13) - A solution of 3aothyl-l,2,4-trinroloI4,3-&1- 
pyrimidine (9) (54 mg, 0.4 m o l )  in Ac08 (3 al) containing a drop of cons. USSO, was heated at 

10°C overnight. The acetic m i d  was evaporated vndor rodusad prossore and the residua was 

wsvapornted with B,0 (2 x 10 ml) to remove the last trace of acstis acid. Tho residne was 

redissolved in 8,O (20 m1) and extracted with CBC1, (3 1 1 5  ml). Upon conaentration of the 

solvent, 30 mg (56%) of colorleno crystals rsrs obtained, rhioh after rssrystallization from 95% 

11 ,a .  
EtOB had mp 136.5-13l0C (lit. mp 131-135W); EIIMS 81% 134 (100%. M), 106 (11%. M-N,). and 

93 (2%. M-G3,CN). Anal. Cslod for C$,N,: C, 53.72; 8, 4.51; N, 41.71. Poond: C, 53.75; 8, 

4.44; N, 41.63. 

Uv oxosrimonte: 3-Methyl-1,2.4-tri(1101014,3-a1py1hidin ( 9 )  (0.4 mg) was dissolved in aq. 

0.0021M 8C1, and nv spectra measored at room tomperatme sssry 10 min (see Fig. I). 
-6 

Alternatively. an aquoom* solotion of 3-methyl-1.2.4-triazoloI4.3-Jpyrinidinc (9; 2.99 x 10 M) 

and 2-hydrarinopyrimidino (3; 0.0029 M), was heated at 15% in a water bath and uv spootrs wore 

moasorsd every 4 h. Tho same changes in absorption wore observed. 
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3.5-Dimcthvl-l.2.4-t1i1111~1oI4.3-1l-l~88~-~~iide (lob) - Ethyl dithioncotatc (1; 366 mg, 3 

mmol) and 2-hydrazino-4-hydrory-6-methylpyrimidine ( 5 ;  420 mg, 3 m o l )  were reflored for 19 h in 

1. 
dry Me08 (35 ml) to afford 146 mg of a prodnst mp 310-312°C (dss.) (lit. mp 309-310°C); CIIMS, 

.I+ 165 (100% sai'), 193 (33%. Y+E~+). EIlMS 165 (9.1%. HA'), 164 (1005, MI, 136 (455, Y-N,), 42 

(69%. o=c=N+), m d  41 (20%. Poc~+);93050 (Ar), 2910 (CB), m d  1695 cm? (C=O). Anal. Calsd for 

C,U,N,O: C. 51.21; 8, 4.91; N, 34.13. Roond: C. 51.20; 8, 4.86; N, 33.90. 

3.l-Dimsthvl-l.2.4-triaralo14.3-al-5(88)a~rimidona (llb) - The mother liqoor of the sbovo 
reaction gave on concentration 123 mg of a yollorish prodost, rhioh after recry.tallizatian from 

2 0  
70% EtO8 had mp 305-318.C (doc.) (lit. mp 310-3110C); v 1700 em-' (C=O). Anal. Calsd for 

2 . 5 - D i m c t h v l - 1 . 2 , 4 - t r i ~ ~ o 1 0 1 1 , 5 - . 1 - 7 ( 4 B ) i i d  (14) - A  solotion of compound 1lb (145 mg. 

0.9 mmol) in 8C1 (60 ml) was reflorod for 10 h. After cooling to room temporatnre, it gave 

crystals (42 mg). An analytisel sample. obtained by recrystallization from 70% EtOB, had mp 

,* 
312-313W (doc.) (lit. mp 311-313.C); V 1102 Em-' (C=O). Anal. Calsd for C,E,N,O: C, 51.21; 

8. 4.91; N. 34.13. Roond: C, 51.15; 8, 4.16; N. 33.84. 

8-Chloro-3-mothvl-l.2.4-triarolo[4.3-elovrinidine (12) - A rofntion of 5-chloro-4-hydrazino- 

pyrimidine (6 ;  2.18 g, 15 mmol) and ethyl dithioasotate (1; 1.80 mg. 15 -01) in EtO8 (50 ml) ran 

refloxed for 2 days. The solvent was removed and the remaining solid crystallircd from 

95% EtOB in light yellorid-green needles (706 mg), mp 103-104°C. A 2nd crop (382 mg) bronght 

the total yield to 1.44 8 (51%). An analytical sample, obtained by rcsrystallization from 95% 

EtOB had mp 104-104.5oC; mlr 168 (100%. M) and 170 (33%. M + 1); Amax 266 (3.17). 212 (4.59). and 

Amin 233 n. (3.38) in 95% EtO8. Anal. Calod for C,B,ClN,: C, 42.15; 8, 2.99; C1. 21.03; N, 

33.23. Ronnd: C, 42.49; 8, 2.94; C1, 21.06; N. 33.13. 

Z-Chloro-l-fcmamido-2-(5-methvl-1.3.4-triszolo-2-vl)ethene (15)  - A solotion of 8-ehloro-3- 
oothyl-1,2,4-triazolol4,3-~lpyrimidine (12) (145 og, 0.86 -01) in sq. 0.01N BC1 (8 ml) was left 

at room temporatore overnight. When 1N nq. BC1 (1 ml) r e *  added to bring the p8 to 2. colorless 

crystals separated and w o r e  colloctsd by sostion (91 mg). The same prodoct was also obtained by 

treatment with 0.1N aq. NaO8 (yield 75% mp 174.8-1750C). Beorystallizntion from 95% EtOE 

- 2  
afforded an analytioal sample, mp 118.5-179.5v (dao.);V 3420 (a), 1680 cm (C=O); Amax 276 

(4.45) in 95% EtO8; 'B-r (200 MHz, (CD,),SO)): 8 10.15 (s, 18, C K ) ,  8.51 (s, 18. 8-3'). 1.52 

(s, 18, A=%). 1.40 (b. 18, (C=O)Q), and 2.44 ( r ,  38, Po); "C-nmr (50 MHz): 8 163.1 

(C-l',(FO)), 159.6 (C-5). 154.3 (C-3). 128.0 (C-4'). 122.5 (C-3'). and 11.8 (Yo). Anal. Calsd 

for C,B,ClN,O.E,O: C, 35.22; 8, 4.43; C1, 11.33; N, 21.38. Poond: C, 35.29; 8. 4.54; C1. 



Eyrolvsis of 2-chloro-l-formsmido-2-~5asthvl-1.3.4-triUplo-2-vllothono - Tho hydrate 15 was 

heated in a tent tube at 1 9 0 W  for 4 min. Steam condensed on tho norfaoc of the glass and a 

crystalline mass war formed on cooling; mp and mixed mp with 8-chlor0-3~ethyl-l,2,4-triazolo- 

E4.3-dpyrinidine, 10S0C. Both compoondt had identical ir and us spectra. 
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