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Abdmt-Tbc lI%tion of &.3dim&yl-6.(29 ylthio)laacil6 with c.amtic alkali followed by methyl- 
atim gave 13dimethyl442-mcthyltJlh&o~ 7 acmqmd - with 1sdimethyl-5scetyl-q2-meth~- 
iDoPncil8.Pyrimldo[lJlOwpaobbinodinbiphyiddbytbeSmila~of~,tnppins 
of the rdting thiolatc ion with form&n and subseqomt ackatalysed cyclkatioa Treatment of 1,3dimhyl4 
(2-amhophyk)macil s with hot xetk lwid Save 13-big(2-tJellm~lyl)scctyl~l3dimethyilm!a 12 upm 
~SorNgcdyidetivative~indimthylwltoxide,S-thisisoalloxuine3wprobCainedinmodeRte~. 
M-oftbcobsavtdreactionswue~. 

In the coumc of our studies on the smiles rcalWgcmeat 
of aulhducycks, we have observal an uausual rear- 
raseementiatbenactionofl$-dimetbyl-5-nitro-6- 
chlorouracil 1 with 2-aminoWphenol2.’ while the 
reaction in benzene c4Maihg excess trie&yhminc gave 
13 - dimethyl - 2,4 - dioxo - 123.4 - tctrahydro - 1OIj - 
pyIimkbwb][ lplbenzotaiszine (5-thkanoxazjncs) 
3,rbcrcactioninace~dfcsultsinthcformationof2 
- mctllyi - 4 - nitro - 13 - dioxo - 2,lO - dihydre 
pyrimido[4f - blberuothholine 4. The formation of 3 
appfuently involve-s the basedalyscd Smiks rear- 
rangcnxntadtbelatterrextionappeadtoprocecd 
via the novel uracil riqj ckavagc of a spireMeisc* 
kinmintamdhtcBintheacidsatalyaalSmihsrau- 
rapeement (see Scbcme 1). 

Thispapcrdexribdsomeobservationsfdatcdtotk 
Smiles mment of lWmcthyl-6-(2-aminopknyl- 

thioluracil 5 and N-acetyl derivative 6, involving tbc 
wveltypcofdoubbacylmigrationandthcformrtion 
of l$bid(2-beWtkdyl~~l~yllKea I2 
rcsul& from a spirdkiscnbeimer interm- of the 
smilcsnartangemeIlt.wealsorcportncwsyntbetic 
mthods of 5&iahoaUoxazinc 3 and 1 f - dimethyl - 2,4 - 
diox0-1~f,4J,11-hexahyQopyrimido[S,4-c][1~ 
tilkepii 10 via tb hik8 vnt. 

Contrary to LMimcthyW~yithioM 
5, N-acctyl derivative 6 e with case to give 
l~thyl~2-dy~)uracil7 upon treat- 
mentwithanquimolaramouotofmcthauolicsodium 
hydroxide followed by mcthylation with methyl iodide. 
TIC analysis showal tbc pr&Eacc of anotbcr product 
which was isolated by silica eel chromatography. ‘The 
-oftbeproductthusobtakdwasconUrmdto 
be l3dimethyl-5dcctyl&(2-mctllyltlhnih)ufacil 8 
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schcmc 2. 

Alkaline treatkent of 6 in the presence of excess 
methyl iodide gave 1 $dimethyM-(N-acetyl-2-methyl- 
thioanilino)uracil9 rather than 7 and 8 in excellent yield, 
suggestiog that instant trapping of the initially formed 
thiolate ion D with methyl iodide prevents cleavage of 

OH- 
6- 

Me1 
7 - 

~~~~~D~~~yl~~nf~rn 
nitrogeu to oxygen has been Arnold in the Smiles 
rearmngement of 2~~~~nyl ethers’ and #3-W 
acylamino)ethyl phenyl ethers.’ 

Thus, the formation of the C+zetyl derivative 8 can 
be considered to involve both the N + S acetyl transfer 
in D and the S + C acetyl transfer in the thiolester E. (see 
Scheme 3) 

Direct migration of the acetyl group from N to C (G) 
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was not realised; The N-acctyl derivative 9 did not give 
the C,acetyl derivative 8 either under photolytic(3tYJ nm 
UV light) or thermolytic(at 180” in dimethylsulfoxide) 
condition. 

The yield of 8 was variabk (1 - lS%), probably due to 
competitive occurrence of simple hydrolysis of the amide 
bond in D or the thiol ester bond in E kadillg to the 
thiolate intermediate F. In fact, the N-acetyl derivative 9 
was smoothly hydrolysed to give 7 by the action of 
caustic alkali. 

Our previous work has shown that UV irradiation of 
the methylsulfonium ylide of the 5&aisoaaoxaxine 3 
causes a facile ringcxpansion leading to the 
pyrimido[l,5lbenz&iazepines 10.’ A more convenient 
preparative method of 10 was achieved by the com- 
bination of the Smiles rearrangement of 6 and a sub 
sequent Man&h-type cyclimtion.6 When the N-acetyl 
derivative 6 was treated with methanolic caustic alkali in 
the presence of formaldehyde and, without isolation of 
the intermediate, the reaction mixture was acid&d, the 
th&epii 10 was obtained in high yield. 

Methylation of 10 with methyl iodide in DMF in the 
presence of pdaasium carbate gave the C-Me deriva- 
tive 11, whsc strudure was confirmed on the basis of 
microanalytical result and spectral data. The NMR spec- 
trum (6) showed a C-Me signal (1.50) in addition to 
methykne proton signals (2.78 and 3.92, AB-type, J = 
15 Hz). 

The formation of the thiaxepine 10 can be outlined a3 
shown in Scheme 3. The t&late ion F could be trapped 
by formaldehyde to give the hydroxymethylthio deriva- 
tive Ii, which undergoes an acidcatalysed cyclixation 
leading to 18. 

Previously, thermal and photochemical Smiles rear- 
rangements have been observed in some instances.‘** 
Ahhough the uracil derivatives 5 and 6 were unchanged 
upon irradiation (25Onm UV light), they underwent the 
thermalreammgementtogivethe5&Goalloxazines3 
in DMSO. Monitoring of the reaction by taking NMR 
spectra showed that the conversion of 5 to 3 is faster 

than that of the N-acetyl derivative 6 and the concurrent 
formation of unidentified products. Silica gel chromato- 
graphy of the reaction mixture, however, allowed to 
isolate only 3. 

In view of chemical and biochemical interests, current 
attentions have been directed toward the preparation of 
the S-thiaisoalloxazines 3.‘*” The present result also 
provides a new preparative method of 3, 

Thereactionsequmcefortheformationof3canbe 
outlined as shown in Scheme 4. The sulfide 5 or 6 
rearranges thermally to the thiol intermediate I which 
could undergo oxidation to give the diiulfide J. Sub 
sequent cyclisation of I+3 can be explained in terms of 
scission of the disul6de bond by the attack of the 
nucleophilic enaminone B-carbon. This type of 
fused[l,4jthiaGe formation has been reported in other 
enaminone syslems.‘** I3 At present, however, we cannot 
rule out an alternative path to 3, involving radical ad- 
dition of the thiol group to the uracil ring in I followed by 
oxidation. 

In order to compare the reaction of 1 with 2 in acetic 
acid, behavior of-the sulfide 5 toward acid was examined. 
Upon heating 5 in acetic acid, 13-bis[(2-benzothia- 
zolyl)acetyl]-1Wmethyiurea 12 was obtained in 40% 
yield together with the N-acetyl derivative 6 in 10% 
yield. The expected dihydropyrimido[4,3-blbenzothia- 
zoline# H in place of NW was not isolated from the 
reaction mixture. The structure of 12 was confirmed by 
microanalytical and spectral data; The NMR spectrum 
(8, in DMSO-ds) showed the presence of imino, methine 
and methylene groups (10.05 (IH, br.), 4.55 (lH, s), 4.37 
(2H, s): These signals were deuterium exchangeable). 
Thus, the structure of 12 was proposed to involve both 
of benzothiazole and benxothiazoline tautomeric forms 
which are bridged by an H-bond. 

The formation of 12 can be outlined as depicted in 
Scheme 4. A benzothiamle intermediate L could be 
formed by acid-catalysed cleavage of the uracil ripg in 
the Spiro-Meisenheimer intermediate K. The important 
feature of the reaction is an intermolecular reaction of L 

5 and 6 

R=H. COMe 

I 

K 

J 
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accompaniai with loss of dimethyhuca, which occurs 
im3ted of an intramolecukr cycIisatbn IaIding to di- 
hydropyrimhw43b~nzothiazoliae observed in the 
fcactionof1with2inaccticacid.someexampksofthe 
cdapsc of the .¶piro-Meisellhcii intcmdatc in the 
smikalmmgcmmttof~newbeterocycIkringt3 
have been repodd.‘*” In this point of view, the for- 
mation of 12 is noticeabk. 

-AL. 
AU m.ps wae uncorrected.IRapectrawerercw&dwitba 

Hitacbi215~forKBrdkcilandIi’NMRsocctrawitb 
a Hitacbi R&B 60 MHz 8pcchmeter in CDC& w- DMSO-d, 
codai+ tetramcthylsihne a8 intd8tadard. Mass spectra 
were mcaaud 8t WeV with a JOEL JMaISG spectromcta 
andUVspectrawithaShinmzuMP!&5OLspectronbderinJ!iOH. 
Cohmm chromatosnphy was performed on sitica gel (MaIlhck- 
I& loo mesh) using chkrof~ aa ehwnt. 

I.3-i.Xmdhyla(2-acdami&kylth&)uuci! L Compound 
~lg)~~lvtC1ine~tureotpyridine(ZOml)mdAclO 
(5ml).Tbemixture~lllowedto~plroomtemp.ovanipht 
MdWEUpoUdilltOi4X-W&CLTbetXYBtdS~obcainedW~ 
n?crY8tdlid from EtoH to give 6, m.p. 2Os2w, (lp) a# 
cdorku prianu. (Foundi C, 55.01; Ii, 4.W; N, 13.75. Cak. for 
C&0$@: C, 55.08; H. 4.95; N, 13.77%). NMR: 82.15 QH, I, 
COMe), 3.25 (3H, 0. NMe), 3.60 (3H, 8. NM& 4.80 (lH, a. C&i) 
and 7.10-8.50 (4H, m, ArH). 

Rsonrrrysmd of 13-d-ww-o~ 
d6dkcadcdhKAsuapermionaf6(lg)iuMeOHcow 
~NaOH(0.130)wu~rtroomtemp.llataacleu~ 
wasobtaid.Additionofexcc38MeItothemixhtrcdapoded7 
(0.6s), which was wpamted by 5ltrath ad nxaydid from 
RtOH to give colorksa prisms, m.p. 226”. (popnd; C. 56.35; H, 
5.45; N, 15.U5. Cak. for &H&N& C, 56-W; 8, 5.45; N, 
15.15%). IRi 3275 (NH), 1680 ad ldlllcm-’ (CO), NMRz 82.43 
(3H, s, We), 3.32 (3H, s, NMe). 3.60 (3H, a. NMe). 5.00 (lH, s. 
vinyl IQ, as7 (lH, hr. NH) ad 7.2&7XI (4H, m, ArH). Afw 
collcentlatioaoftbemotberliquorlm&freduadprc3slKc,tbe 
residue was diwolved ill CHCI,, waahai with water ad dried 
(MgSOJ. Tbc CHCl, dn was chrormtoqrpbed on the silica gel 
tosepsrate8(0.lg)and7(0.lg).The~ehnte6ansncryatal- 
lid from RtOH to give cokniu~ priw, m.p. 1919 (pouodz C, 
m H, 5.40; N, 13.25. Cdc. for C,,H,&N$: C, 56.42; H, 537; 
N, 13.16). IR: 1300 ad 165Ocm-’ (CO), NMRz 82-W (3H, s, 
SMe), 2.70 (3H, s. COMe). 2% (3H. s. NMe), 3.38 (3H, s. NM& 
6.70-7.30 (4H, m, ArH). 13.35 (lH, br. NH). Tbc C+cetyluracil 8 
waskknticalineveryrespcctwithaaampkprcpandbyacctyl- 
ationof7withpyridiIw~atnlomtemp. 

A~of6(ll)ladexce~MeI@Jo)iaMeOHwu~ 
to react with NaOH (0.131) in aq MeOH. Afta evapodon of 
the rolveot II&r leducul pRdaure, tbc raiItlE was recrystal- 
tkal fmm etbaa-bexaae to give 9 (0.60). mp. 1W. (poor& C, 
56..44; H, 5.35; N, 13.21. Calc. for C,&O&S: C, 56.41; H. 5.3% 
N, 13.16%). NMR: 8 2.10 (3H, s. COMe). 2.51 (3H, 8, SMe). 335 
(3H, 8, NMe). 350 (3H. a. NMe), 350 (lH, a, viuyi H). 7.10-7.60 
(4H, m. ArH). Upon trdmeot with metlmdk alkali at mom 
temp., 9 was rmoothly hydroly?ed to give 7 qudtatively. 

hwlalhof lJ-dhethyl-U-dhw-lA3A-rsrm- 
hydtu - 1Oif - py&&h[S,J - bl1,4]benzoWh svfathfimd 

bated at 1s1atP until d&pmmmx 

(monitodbytIcaN)m(;cu7ltr).Tbemixtnrewastriturd 
witbCH~.~ofIbcsolidiuaolubki~~CHCl, 
from JztOAc eve 3 all light yellow cry&ala (0.21), wbidl was 
identitkdwithanautbenticaampkbyNMRandIRspcdral 
compsrisook’ AnalogawlY. tbc amk 5 (OJn) Ewe 3 (O.lSP) 
aftihatipeat17WiiDhiSOforShr. 

Fwamth of 13dimcuvl-2~xo-1~.4~.11-~- 
pJdIIido]5.4-c~i~~~~ 10. A*.&& of i (3 s) 
ad 37% of H&O (1Oml) in a metham& NaOH (5% NaOH 
SOml:MeOH25ml)waaatirdatmamtemp.forlbr.Aftu 
37%H~O(10ml)wa.sfmt&xdtkd,themixt1~~wasridabd 
witbHOAcaodatimxlforadd&oallhrto&poait1O,mp. 
2sp, (l.lg). wbkb wfl recryatallid f.rom EtOH to give cokr- 
kaslm?dks.Tbetbkz4+etltlBobtaim?dwasilkatidipevay 
respcctwithaaampkprepsrsdbyinadia&uftiyidonium 

57.96; H. Sm, N, 1432. Cak. for C,,H,,N,&S: C, 58.12; H, 523; 
N, 14.53%). NMRz 8 150 (3H, s. C-Me), 3.34 (3H, I, NMe), 350 
(3H, I, NMe), 278 ad 3.92 (each lH, ABdype, qucutd, J= 
15 Hz). 6S7.55 (4H. m, Arm. 

156.. (‘Poaodz C, 5753: II, 4.14; N, 12.78. Cdc. fa C,&,N&?: 
C. 57.62, H. 4.11; N, 1269%). NMR: 8 3.14 (3H, I, NMe), 3.38 
(3H, s, NMe), 4.37 (W, 8. CH&J6 (lH, I, CH), 10.05 (lH, 6. 
NH). Mass M+ =438. UV A, om (a): 256 (1X17&lJ), B5 
(133al). IRZ 32M) (NA), 1700,16%, 1620 cm-’ (CO). 

A&o&u&mud-Tliawatwaaputiallyauppcddbya 
Ola&illAidfofCbemkalI&xadlinDevdopmentalldutit- 
iz&nofNiiOr8ankResourcesfroaltbeMini&yof 
J!duca&,sckllceMdCunlue,JapM. 
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