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Thesynthisoftbefusalstructum s-trk7.olo[4s_o] 
and [lJ_olpyrimidines ltw been known for a I- time. 
The prepadun baa been dcscrii in 8evd papera=’ 
and dmoat invafiably nlixtures of iaoma!J hove ban 
obtaind The type, aumber and nktive qumntitks of the 
ractionpductsappe8rtodependcritimUyupontbe 
reactka conditions (temp., acidity and time). 

The i&n-n of the various isomers, basal mainly 
ontheirUVandIRspectn,isnotstraightfurwardand 
the pubtisbed results are to a catain extent ia dis- 
egrcement with each otbcr. Ah d d’ rwortal to 
cbemkal evidence to ascehn the path of cyclixation 
oadthetmnspositbnreactiuooccurringiutbcwuraeof 
thePnparation.Intbeattealpttodefhetbl!effectoftbc 
various reaction parameters (temp.. time and acidity) on 
thereactionproductsandtoprovickrsimpkmanof 
identitkath, we have repawl several synthetic pro- 
cedures in carefully controlkd conditions. The different 
reacfionssnsummarixalintbes4hmeandxre: 

(a) readion of 2-l1ydraxhdhydrox~-&1whyl- 
pyGdineJ1) with boiling ethylorthofolmate. 

(b) reaction of 1 with formic acid at 5&6W.’ 
(c) reaction of 1 witb bow tom& acid (2 Iu r&x).’ 
(cl) reaction of 1 with boiling formic xcid (12hf 

&lx).’ 
The NMR spectra of the isomeric mixtwes thus 

0btaindafereportalinF~ 1. 
The reaction mixtures have been treatal in a counter- 

current xppwatw ad the si@c products isuktai, 
puri6ed and chuacterixed by ekmentd analyak, m.p. .IR 
and NMR spectra The physico-cbemical clmwhwcs 
of the compounds are reported in the expchental part 
andtbeNMRspectraldataarecolkctedinTabk1. 
wberetbec.bemidshiftsoftbcunsubstituted~are 
alao repoftd for comparison. 

For the assignment of the NMR resonates, the atart- 
ingaasumptiunhaabeentkatthemildcodtbnsof 
rwtion (A) dord the now w3and4, 
asreportalbyAlknsontbebaaisofchemkdevidence. 
Tbetwoisuuwshvebeenw+amtaiand4ideoti8al 
thfo* ita physicocbemiad pfoperh, prcckely 
&terminedbyAlkn~Onceassig&thesigdsof4, 
thoseof3afeimmdatdyidenti&dintbc~~of 
F~l;xtthhpointt&otberaa&nmentsarewaig&- 
fonwd. 

oncedetelnlinedtbcresoMmxfrequenck8oft& 
isoktedisumen,itiatxiviaitoe8t&inbthetypeand 
nlatheqlmntitjesoftbeproductaobbiaedwithtbEfour 
fedion procedures employed (see spectra in Fi 1). 

ProcubE (A) yields 3 ud 4 (50 and 50%) quan- 
titativdy8fter1ZUhr.reawLTbeXeisM,nealforan 
exceed@ly bag reach time Cnhr) as ruggestsd by 
Afkn.‘ltwrewtionbubaafoUowalbyNMRcmdao 
tM8posdproductcddbedetected,evenclfter80brof 
1dux.Mcthud(B)ffurdsrmixturcd2a1d4(87and 
13% C& =apddy) ad not only 4 as reported by 
Men’ @ia. lb). . _ --. 

Tbemothcrliquorofthiaprepw8htakentodryness 
yieldromixtmeot3~4(ccr29ud71%.mpectively) 
rc~bytbeNMRapecbum~1~. 

prucuhC~urdarmixt0eoftkthnxbomm3,4 
ulds(ca34*298Dd37%,rapdldy)(pEc lc). 

TbslolrorrartioatimedMbOdDyk&8mixnue 
of 3 end 3 (cy u aad 76%. NSpdvely) (Fig. Id), 
lvhSss4hkalv8~dNctuIw 3Md6(wXtd 
m.ps: w dec and 227-m. respdvely) to these 
pfodW8.TbevayIuwm.p.rqnntalbyShk8waforS 
isverytMyduetotbEpIwnceofr~amouatof 
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Idtntipatioa by NIUR spedmwpy of some isomctk 1,2,4-T~4,SeJ ad [l~~Jpy!imii 

Tabk2UVabqtioaqcctraoflolac~yrimidiser 
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2-(2*-~~lby&&ao)4 209(13.7) 
-e-=YTuy-- 225(11.2) ah 282W.6) thleuo* 

5-uatba-7~-l,2.4- 
"MUOLOf.3-g-bklo 21Of22.7) 248t7.0) 519 

5-~droxp74.t41-1,2,4- 
-trlmolo4,34~am 21O(W.7) 246t4.8) PW(6.8) 5,9 

(n) 

Fnydrory-7-mt41-1,2,4- 
-tduolo 1,5-a gJrlddi2u 2%(6.4) 278(10.8) Sr9 

(VI 

2i~-f~~~~b~~rnub~y~~ 3 
All w mixt0o of 1 (SI) and %% formic rid 

~~~)~~~~~~~~~~ 
forlbr(mc&ndB).Tbe~ 
toroomtempandtbcwbitepptsparatdbyWationand 
deaiccduodcr~It4(r(yisld28~.nleso!idmixmrc 
OtMlCdWUtrUtCdiUtbCC- 

YzEiszz wldithusisohtaldiuoivcdintbcmiaimam 
T~~-~tof~~~H~~~~~ 
~~f~2~~~a~~.A~~~t 
rvDt~irdrted(~p*~~IR(Nopi):IM,f65,~~86;2, 
919, %O,sef 1003. lota 1053.10& 11%. luc, 12P9,1364,13PP, 
MO. IS%-1715.3289). (Fond C. 42sa If, 4.61; N, 33.17. Cak. 
fat C&N& C, 4286; H. 4.79; N. 33.32%). 

wthyi-7-h@twy-ls2&#f5+~43-a~y?imL&w (3). Tbt 
idat?diBome?w8stwrydkdfrom~ydfoa8EtGH(m.p. 
297-2P0, dcc.; IR (Nlljoi): 743. Bsb 933, m2 1013, lft24, 1037, 
121&1279,1416, lsoa, 1s90~1461,1&39* 2729.3420). fpoMdz c, 
47.99; H. 4.03; N, 37.44. Cak. for C&N,Q: C, 46.W H, 4.62; N. 
37.32%). 

Mf)&oxy-7-m&/-1~[4~~j7fm~ (4) vu 
rcuysud from wuer oll.P. 233. 282: the two succcuivc 
m.ps, aioiprlly observed by Sbirakawa, mrrapod to tbc 
tzwspdkof4to5uldme~of5*respsctirdy,as 
~by~~N~~~~~ 
obhiwdaftertbefintso~wb*kidtntialtotbrtofS: 
IR fNujol): me. ns,835,881, Sal, 991. 1009, 1033, 11% 11s 
l#lo. 1244. 1408, 1566, 1631, 171s. 3121). Famd: c. 47.87; H, 
3.97; N37.47%. 

S-Hydroxy-7-mlrhyl-IMIl,3-a)py~ (9) wu 
twrydkd tram anbyd. Esxi b.P. 282-m lR (Nopl): to% 
750,813, %22,84& 921.9%~ 1017, 1037. 1149, 1153, 1194 120& 

‘Towbambppirlcrwcert& tBkworklbddk-at 
L&an&& di T&a e Sbuttwa E&tbvaica de1 CNR Via 
Moltt&RoMOD#ROlWIt8ly. 
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