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Abatmct-The reductive cyclimtian of 34lydroxy-Zaimdipkyl etbm pfovidcs 8 new tyntbesia of 3HqfK!nox- 
azin-3-oats. which should be putiaMy suit&k for the synthuia of actiwmycim. 

THE 3HphenoxazS-onc ring system is a central struc- 
tural feature of tbc actinomycia antibiotics (l),’ which 
Gnduscincanu?fcbemo&apy.ofthevariou3riI@ 
syntheses availabk only the oxidative coupling of Q- 
aminophenols has proved suitable for act&mycin pre- 
paration.Onedisadvantagcofthisapproa&istbatthe 
coup@ of pain of amil!upbends with difkrcnt peptide 
side chains results in diEcult seppraMe mixture of all 
four possible products, and the relative positions of tbc 
peptide sidechains are not readily ascMa&L FMhcr, 
analogucshaviogsubstitucntsatpositions7and8arenot 
acccss1ble, aMMX&h substituents may be intmduced into 
preformed actinomycins at position 7 by a ch&tous 
route. It occurred to us that a more &xii synthetic 
route might be devised based upon tbc cyclisation of 
appropriate Ihydroxy-~&rodiphenyl etbm. Tbc 
present paper descriis the realSon of this idea. 

Tbe necessary ethers (2-9) were not reported in the 
literature, but they were readily obtainal by reactioll of 
appropriate g-chloronitrobclucnes with potasshun m_ 
hydroxyphenoxidcs. In acc& with observations in tbc 
literature* attempts to prepare these compounder from 
~nit~~~pbenols and ~Godoanisole were unsuccessful. 
Altcnblltively, reaction of the QchloroIlitrobenxene with 
m-mcthoxyphenol yielded tbc corresponding methyl 
etbm 10, 11. which were ckaval conveniently to the 
corresponding phenols 2.3 with boron trichloride. In tbc 
ca!Jc of 10 trcatmcIlt with boron b-iimidc kd to 
ckavagc of tbc aryl*xygcn bond with formation of 
~bromonitrobcnx.cne and fp-mctboxypbcnol. 

Amoag other reagents examiued for the cleavage of 
lo-2 was aluminium chloride. Although only a modest 
yieldof2wasobtainaIanintcrcstingfeaturcwasthe 
production of small amounts of two phcnoxaxinoncs. 
One was readily identitkd as 3H-phenoxaxi~3-one and 
the other, on the basii of analytical and spectroscopic 
data, as a metboxy derivative. Consideration of possiMe 
modes of formation suggesti it was the previously 
unknown l-methoxy-3H-phenoxaxS-onc. An analogy 
for tbesc cyclisatioas is provided by the ahuui&m 
chloride mediated reaction of ~&10benxyl chloride with 
bcnzenc to form Q-&odiphcnyhluthaIu and acridinc 
N-oxide.’ A sample of tbc previously u&&bed 3H- 
phcooxaxS+nc N-oxide was prqared by oxidation of 
12 with fpchloropcfbcnzoii acid, but none of this col& 
pound could be detected in the complex mixture rcsul- 
tiug from treatment of 10 with ahun&m chloride. 

The results with ahlminium chloride cncoWa@ an 
extensive investigation of tbc acid catalymai cyclis&m 
of the ether (2). especially as several compxrabk cyclis- 
ations have been recorded in tbc literature.’ Howeva. 
conditions kading to preparatively useful cycbaatkna 

could not be utablisbed. TIE best ykld, ca 5% of 
3H-pbcnodh (12). wan achieved when the ether 
W8ShtCdWitJl6%dpbIEiCrcidiIlrceticE&i.NOae 
oftbeanticip&dN&dccouldbedctcctcdintbemix- 
turc but small amounts of 741ydroxy-3H+nuxaxin-3- 
onc(2a)wereiaolatcd.suap&nstbattbekttacoln- 
poundresultcdfrom~ of the N4dc were 
di.@kdwbenitwasfoundtbat3H-pbcaoxaxin-3-one 
(U) gave a good yield of its ‘I-hydroxy&ivative u&r 
thereactioncondSons.OalysiightlybctteykMaof 
‘I-mctllylphcno~ (13) were obtain4 wbca the ether 
(3) was similarly treated, even though oxidation at C7 
was txe&kd. 

A satisf&ztory cyctMion procedure was eve$uaUy 
devisedbaseduponthebaae4alyxuica~of 
afom8ticnitflnocompoundswithpbcnoktoformin- 
dophcnols.ReducWloftbcetbcr2wirhzIlduatand 
ammonium chloride in aqueous l&dimethoxycthalE 
gave a cokwkss &tion. Aera& of this soti& after 
Wring otl the excess Zn, provided a 67% yield of 
3Hpbcnoxazin-lone (12). Comparabk yields were 
obtahEdfortbeconvasionoft!R.cthcrs3to6intotbc 
correspondiae 3H+noxaxL34n~ lM6. A mason- 
able yield was even ob&al of the ratbcr unstable 
2-hydroxy-3H-pbcnoxaxi&one, altba@ in this case 
the methyknalioxy group of the pw was &Wed 
withborontrichb&leandthec&epruductcyc4iacd 
diECtly. 

Tin? cyclisation of tbc e&cl3 (7-9) only pfoeukd as 
far as the Espcctive 3-hydroxyp&?noxaxiIEs (21-23) as 
thelXarbomethoxygrouplmi9cdthcn?doxpotaltialof 
tbcsccompoundsabovetbatofoxygeninthewcakly 
basii medium. However, tbcsc dihydro compounds could 
be satisfactaily caWcltcd to the com?apom 
ptenoxaxoncs (17-19) by h&f ox&&m with faric 
ChlOridCilIcrccticWid. 

Ihe reduction co&ions employed in this cyclisation 
pruc&ucalztbosenorm8uyproscriiforamvertin# 
aromatic niWcompoucbds to arylhydroxylaminH. 
However, cycli.Wion of tbc specks D (of !Jchcme 1) to 
t&c hydroxmxaxinc E appears most unlikely rmder 
tha present cu&ions since clo8ely anabgo~ processes 
oldyocul?instrun#lyacidicmatia.AnaltaWiveroute 
iuwbichDiacoovetaIbytbca&loxid&mstcpioto 
the nitroao compound B followal by intra&ccular 
cycliWiDncaatdsobcdism&drstbeprodesboldd 
rlways be pbcnox8xinonc3 (C), wbcrcas 73 yiddcd only 
the hydroxypbamh. Thus, we conch& tbxt the 
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7 R’-C&MD. P-l?-” 
0 A’-CoaM8,#-H, #=4-CuM@ 
2 A’-CO,M& ff=“, #=w 

10 R-H 
11 R-Me 

12 R’=R’-W-H 
12 R’=ff =“. R=-7-W 
14 R’-# =H, #-&Cl 
12 R’-MO, #-d=H 
12 R’LP-H, R===Mm 
17 R’-CO&, R’=w=” 
18 R’=CO,Me, W-H, #-2-COnMe 
18 R’=CO,Me, R’-Ii, R’=t3-COnMe 
22 R’=W-H, R-7-O” 

21 A-” 
21 R-2-CChMa 
22 R-BCOIw 



-AL. 
NMRapa3mwerenlL?uud8t6oMHxoDrPalribEhaer 

Rl2RapawdezforC!DCl,solmwithintmdTMSunh 
othawkntetai.IRaoectrerae,wdedforNuiolaher, 

dryllau. pNii (lk6l) vu 8ddd Ird the mix- 
turehataJtdu8ltytollQmdtbenka,tetthi,taw.forllhr. 

be&q&k etha (4&6O’j, (Found; C, &a:-H, 4.1; N. 5.9. 
CA. for C,2WO,z C, 623; H, 3.p. N. 6.1%); IR 34&l, WI. 
l#ocm-‘; MS m/e 231 03s). 214 0),1911(15), II36 (10). MS (13). 
1g4 (11). 172 (Sk 170 (4). la (12). Is7 0.1~0,122 (loo). 

Amodi6edproccdmeinwhicbtbeebove,achntawere 
hertcdItl16124fa2hrwithcupouroltide(l4JI)inN~- 
dkthylfofa,dde @Oold) gve 8 31% yield. Folio* the 

??$=A 
I,ylko~-s-metl,*2~~~. E*G 
from bcazene (poond: C, 638; H, 4A; N. 5.5 Cek. for 
C,,H,,NO,: C. 63.7: H, 45; N, s.7%); IR 34S0, ISlO, 13SOcd; 
NfLdR g 232 (a, CH,), s.g @La.. OH), 6.s-g.l (m. 7H. AM. 

ti, 5.a. Calc. fin d,&ClNil,; N, 11.3%). IR -3400; 190, 
13tWn-‘; MS m/e 267 (IO), 26s (30). 229 (SO), 217 (10). 174 (SO), 
149 (3s)). 147 (so), 143 0,131(7~ 129 0,123 0,119 (2s), 
117 (loo), 1110,1os (aa), 104 (5s). 103 (4s). 100 (so). 79 cm. 

b&e& (pouad: c, 63.R ti, 45; N. J.7. &:for &,H,,NO,: C, 
63.7; H. 45: N, 11.7%); IR 347S, U30, UtiOcm-‘: NMR g 21 (s, 

benzeae. (pound: C.63.7; H.4.S: N, 11.3. C!&. forC,,H,,NO,: C. 
63.7; H, 45; N, 57%): IR 3SOO,lS2O,l346cm-‘; N?dR 8 21 (a, 
CH,); S.3 &. OH), 6.c8.3 (m, 7H. ArH). 

MAudB.MethYl3Jdihydroxybenmrtewuddcdtoa 
mabrnolic(l~OmnsolnolKOMe(from2gotmecrI),mdtbe 
dnevapowdtodrynaLneraiduewMmixa,iwith~ 
e clas) rad cuprooa oxide (72g) in N- 
methylp)lroiidone (lOOmI) and buted et ISO- for 2hr. To 
t&OXlkdmiXtUEWUdkd4NHCl(ZlXhd)8dnta 
(4OOd.TbeproductrrpaeCdkddbyetbalZXtMhMd 
ChrormtoqrphedOUsilicrplillbaKl!Oe.~wlthbeaasoa 
E4OAc pve 3-chmcky-S-llyQoxy-r-aitrodipbenyl CIbCf 
(gJg, 62%) m.p. 113-11P from eq. ekohol (hund: C, #M; H, 
3.9; N, 4.9. Cek. for C,,H,,NOI: C, B.1; H, 3& N, 4.!3%k IR 
33aI, 1690, ls35 134ocd; NMR 6 3.78 (8, c!H& 6,7* (m. 
7H.kH):~nle2890.~0,~(6),211(laX2noo,199 
(a), w4 (4s). 171 (s), us err), It (4oL 127 00). 122 (loo). 

Thkproductmrpra!dalbym&yl3$-biB(~ 
baulmte (MI. ls%) m.p. ls4# from pbeuna (Found::) 
X.5; H. 35; N. 6d. hk. for C&&O,: C, S&S: H. M; N: 
6896): IR 1710, lS2S. 1342caP:NMR g 366 (a, CH,), 6.9-U 
(m. 11H, M9: MS de 410 (as), 332 (10). = (3). 272 (6). 2Sg 0. 

0M!tllyl4chhk~ ed methyl 3Mitly- 
droxybeazortc We 3#~xy-s-bydroxy_r- 
lhdi$hayl ether (62%) m.p. 131-W from benzene. (Famd: 
C, S4.9, H. 3.1; N. 4.0. C!h. for C,&N&: C, SS.3; H. 36; N. 
4.0%); IR 3200, 1710, ws, lS3.5, 1342cal-‘; NMR 6 3As (a, 
CH& 3.93 (s, CHd. 6M.7 (m. 6H, Ml); MS de 347 (3S), 316 
(10). 31s (20). 2g6 0,269 (a), 2s7 (la), 242 (sh 21! !lO)B 19g (s), 
197 (e). MO (loo), 149 (10). 143 (12), 119 (IS). Add&ody the 
wu formed I Mill emolmt (13%) of methyl 3$bi#(ku- 
b0md0Xy-r-aihopbeaoXy) bennmte m.p. B-from &xuml. 
(Fad C. X7: H. 35: N. S-3. Cak. for CdIdLO,,: C. S411: 
H. 3A; N, j.k);-lR.1716, lj3S. 134Oau-‘: Nk-g 3.93 (I, CH,j; 
4.0 (s. 2 x CH&7.Md (m, 9H. Artf); MS m/e 526 (lo), 361 (XI), 
332 (35). 331(19. m (4). 2x3 (8). 271 (lo). 256 0). 212 (Sshw7 
(IS), 17s (P), ~(3s). 120 (IS). 83 (100). 

(ii)Methyl -7”” end methyl 3&B,y- 
hxybtnzarte gave -~tboxy-s-hydK,xy~- 
nitdiphyl etk (S2%) m.p. 167-W from benzene (Four& 
C, SS.0; H, 3.7; N. 4.1. Cak. for C&,NC&z C, SS.3; H, 3.7; N, 
4.0%): IR 3400.17W. lS38. MOcm-‘: NMR 6 3.65 (I, CH,), 3.78 
(r. CW 65-8~ b, 6H. MI); MS de 347 (1Oh 285 (la), 149 (a), 
119 0.113 (12), 93 (12). 79 (24). 78 (20)), 69 (loo). 

Muhod C. *Nii (lug) was htaI et l&- 
Is@ for_3br with potaaaium ql-mcthoxypkaoxide prqwed by 
evqmbonof8~~ofIp_mcthoxypbead(1Ug)iu 
dbndicKOEthKmetd(39~.Tkc~okdmixtnre~ 
extracd with aba sod tb~ soln washed with dil NoOH. ‘Ibe 
etbrdcotawudrhtoMdevapowdTbeaude 
pduct w8I cryrhaisat from cycbkune to give 3-methoxy-r- 
nitrodipbmyl cth (MI. 7596) m.Lp. s3.-9. (Fomd: c. 63.p. 
H, 42-N. 11.6. Cak. for C-&,,NO,: iI, 63.7; H. 45: N. S.7k); ti 
1113s. IUScm-‘: NMR iZ 3.72 Is. CHJ. 658.1 fm. 8H. Arm. 

Baontricbb;idc(1ml)wud’~toratilTaisohl 
of the etba (10) (1.20) in cH& et -w over a puiod of fhr. 
TlEkUpwUtbeadkWdtOrireSklWly8DdtkmiaraeW88 
eveatlmny rdkuaJ for 7br. The mixture wu evepodal k 
mcuoadtheredwextrwtalwitbdilNaOHendetk.’fl,e 
aque0Iucxt&wuu5di6edmdetber~Ti,edrial 
wlsO3etberextnctwaaevapord8mitkddneebromr- 
t?gT+Kd on silica er iu benzene to give 3+droxyz 
~&h~66%). 

0 m end Qnnet!mxypbmol gwe 3’- 
ud~xy-S-a&d-2-aiCrodipbeayl ether (67%) b.p. 168' 0.02 mm. 
(Fouad: C, 643; H, S.0; N. S.6. Cak. for C,&NO,z C. M, H, 
11.0; N. S.496); IR lS30.13SS cm-‘; NIdR g 2.31 (a. CH,), 3.79 (a, 
CHd65-8.1 (m, 7H. Adi). Ckwege with boroo t&bride gwe 
3’+koxy-h1d,yL2dmdipbmyl ethq (7s%). 

(3 3.4MethyknedioxyplKaol lad m PVC 
3,kthylenedeoxy-~~llcnyl itbu (79%) r&p. 8cw 
fnnn bcazcawycbbcxa (1:9. (poond: C. 60.1: H. 35 N. 11.4. 
cdc. f0r c&N@: c, hoi; ii. 35; N, S.&j; ti isu, 
Wcm-‘; NMR 6 6.1 (s, CHd.6M.l (m, 7H, Ad). The an&i 
pductmuttinlfrom~trichbride-wlsMrd 
diratfy for dnctive cydidh to 2-bydroxy-3Hgbmoxui& 
on& 
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2sT (lit’ ap. 2167% w 449 (10$34), 35o (D#o) am; IR 
169.t 1622cm-‘; MS m/e 191 Wm. 169 (ml43 (5kl41(4h 140 
(10). 115 0, 114 (10): identid with 111 alltldc almpk; (c) 
l(‘Rmcthoxv-3H-dlcw~3-oac fO.lllEl ULD. 135-140 Ided. 
(l&d: C, i9.3; ii, 4.1; N, 6.2. Cdi. forl&NO,i C. ad.7; li. 
4.0; N, 62%)); W 465.323 nm. 

!?imOu tratment of 3’-mcfhox)-5awthyl-hitdp&ayl ctbw 
Lpve (a) 3+droxy-s-lDethyl-2~yl dba (11196): (b) F 
metbyi-3Hp (6%) IlLp. 18e#r froal EtoH 
(Found: C, 74.R H. 4.3; N. 6.7. Cak. for C,,H,N~: C, 73.9; H, 
4.3; N, 66%); W 452 (11820), 366 (11290) mum; IR 1645, 
162&m-‘; NMR 8 248 (a, CH& 6.2-79 (tn, 6H, Arm; MS m/r 
211 (100). 183 (70). 149 (10). 146 0, na 0, b (lo); (c) x- 
h~hxy-7+wtb~i-3HpbenoxsribIoac (4%) m.p. MO-182 
fhnBOH;W46Suminnadaacidd~,48Omninb& 
aoh fR 3350, 1655. 1620 cm-‘: MS de 227 (100). 213 (15) 
199 (?a). 184 (lo), 167 (a), 156 (4); room tcalp duction of I ca% 
aq.EtOHsohwithammoniumchlori&andZndwtgaver 
c&UdUS~WlliCh~tbepllCW~oIldltntion 
ad rartion; (d) x~c~yl)-7dyl-3H-pbmo~~ 
(2%) nl.p. 139-w from bcazule; w 465, w 2s6Ml; IR 1655, 
162& MS m/c 323 (33)). 321 (100): 293 (115); 286 (22). 258 (6). 215 
0. 

- 
uucwtcd 3Hqlni1o~3-ooc from tbi Naidc- (0.1 g, 47%) 
DLD. 162-f. fnxn bcwme. th’ 486 114.m). 368 116.400). nm: IIt 
17i3.1626ad; AiS de 213 (IO). l!h ilOaj; 185 (i$~labii.$,~l67 
(~,1~(1~),11300):Armrllsrmpkin6096~.etbrPolwu 
fahKMbysthiugfoflominwitbzndIut8ad~ 
CllbdC.AartioaDft&illtcrrdcoloprlesscdapVC~orrPp 

coiotndproductwithtbew~eTLCR,whuu3Hqhcm~ 
3-oBe. 

Add catalyd cycl&ti of Mydmxpr-~~ uhwa 
A soln of Mydnxy-r-yl etba (II) ill Adni 

(lSml)~H~,(lml)wrs~fa2hr.‘Ibemix- 
tlUC~&tCdWithW8tCSdaeptnhrodWitllN~4.ThC 
pmductawacextnotedwlth8tlnYuMi#pntedbypcspntivc 
TlL! luainr bcazae-EtoAc 19:l). The Drincid wlnwnmta 
idmtiw -ix!le 3H-pbamxazi&ie (ssj, lad 7-bydixy-3H- 
pbenoxuS-ooe (5%) idmtitkd by stchmcopic and ckoam- 
toqrphiCcanpuiroaSVitbfUIUlt&lltk~.W476llOl 
(matnl), 574 nm (bask); MS m/e 213 (100). 185 (5Oh 170 (60). 
169 (u)), 153 (45). 149 (30). 131 (36). 130 (115), 122 Ml). 119 (30). 
115 (60). 109 (90). 

Tratmcntof3H-pbeao~3-oneundcrtbcrrmecoaditioar 
led to the koktion of 7-l1ydroxy-3Hpbeao~3u1e (60%). 

Aamtpkxmixturcofproductswuaimiluly~from . . 
ylct!laEdarefulrepMtion 

~~~~$~~-oIIc (6%). 

R&dive cydisatioa of Ihydmxy-2’-dtm&haayi Uhm 
3-Hydm~-2’~~ et& (lo) amiarn&ium chloride 

(O.sd were dissolved iu 60% aalJcou# l~tboxyedunc 
(i5ii.).zocdust@25g)wM&!diflsmBllportionitotbc 
ttineduAnovarperiodof2Ominladtbemixtmettirralforr 
flllth30minlt3MQ.1twutbenBwatd8adtbefelidue 
w8sbcdwitbbotl&lhtbo~TbecombinaltUtntca 
wceltind8!momtemptifn?e-of1forca7hr, 
dihltalwithnta8ndl?xtmalwithethL?r.Evlpontioaoftbr 
C&eTextractmdcryrtlIlbrtionofthcraiduefmmrquawa 
aks$Is$I~ ~xazi&mc @57& 67%). 

(i) ~-Hy~xy-~~~yi ctbw PVC 7+~etbyi- 
JHqbmoxa~Sone (63%): 

(ii) 4-Chbr+3+-llydroxy-2~yl ether yiddal a 
chlon~3Hgbaourib3dac (56%) m.p. ZV-w ~IDEI bmzeac 
(Famd: C. 61.9: H. 26: N. 6.0. Cdc. for C&ClN~: C. 622; 

H. 26; N, 6.096); W 457 (12,2XJ). 340 (14,800)~1; IR ISSO, 
lajocm-‘;MSrrJe233(20),231~,~(22X~(l0a),l400. 

(ii SH~xy-S-m&l-Z+xitdiphyl et&r provided l- 
n~@l-3H-+&a&io-~ (67%) i.p. -1M-9 froin 4. EtOH 
(lit DLD. 196-9’). Poundz C. 73.9: H. 4.4~ N. 6.7. Cdc. for 
&HJiq: C, ?3.!& H, 43; .N. 66%); Ui sit (11290). 350 
(l)mnm; IR lasS, 162Ocd; NbiR 6 24 (a, CH& 6.Ml.0 (m, 
6H, A@; MS de 2llPSh 183 (ItHI); 182 (40); 155 (lo), 154 (SS), 
I27 m. -_. _,. 

(ii) 1Hy&oxy2incthyl-2’&odipbmyi ctkz pvc 4-mctbyl- 
3H-pbeaouria-loac (73%) ma. 163-5’ from ~1. JItOH. Paud 
C, 74.0; H, 4.3; N, 6.;. Cdc. fbr C,,H,Nq: C; 739; H;4.3; N, 
6.6%); W 160 (8340). 345 (12340) pm; lR 1650,1614cm-‘; NbfR 
d 21 (a, CHd, 6.680 (m, 6H, m, MS de 211 (laa). 184 (4). 
163 (30). 182 0, 155 (12). 154 (SO), 129 (5). 12a 0,127 0. 

(v) 3,+Dillydroxyahdiphyl ether, u obt8id d&t 
from the mctl~ykac ctba, provided 2-bydroxy-3H+awah3- 
oac(3l%)Qc>~~~(lit’~p.26cdbc)tlrntLrltD 
mallthtkrrmpkinnspectof1ZCradrpectnncopic 
pc&w400(13$70)nmsbatrdto414nmaab~~ 
436 nm in alkali; lR 3250,1650,1610 an-‘; MS de 213 (100). 18S 
g 170 0, 1% (IO), 144 (12). 137 (lo), 129 (la 122 0,109 

(vi) ICubornrtbox M ridded 
lBxy-3-ll*xypbmo~ (IlO%) m.p. 191-r from 
4 BtoH. (Fumdz C, 65.7 H, 4.4 N. 52 Cd. fa C&,NOI: 
C. 65.4 H, 4& N. 5.5%); IR 35oa. 3375,1680an-‘: NMR i3 3.88 
(I, C!Ii& 6.47.0 (m, 6H, Adi), US.8 (a, lH, ew 
OHINH);)rlSmleZS7C10),2#Q,~~(laX~(30Xl~(20), 
197 (laI), 1% (15). 169 (lax 140 0,113 (20). The p&ooxah 
(0.5I)w~didvalioAcOHaadmixalwithrcaaitrd 
uJuRllu8olllof~(451).tiwMoccdourc4Dd 
npidlyto~.Ntu5minstirr&themidwewuJ 

o&aimdwaapariMby 

l~xy-3H~~j-aac @jr& 75%) m.p. i93- 
195’. IFoud C. 65.7: H. 3.61 N. S.4. Cdc. for CdhN01: C. 
65.9; if, 3.5; N, jJ%);W 4s9~(lO&I), 355 (10530) ini IR i735; 
161s cm-‘; NAdR 6 3.96 (I, CH3,63-8.0 (m,6H, Adi); bfS m/e 
255 (45). 204 (5),1% (100). 169 (U), 140 (15), 113 (19 

(vii) 3#~Dhbadoxy-s-llydroxy-~~yl etkr 
gave l~xy-3-h*~~ (xl%) from P 
heunolputidYnlcltiue~~bscominl~thal 
ckcohhiiaaddecompoml >~.(I7oadc,6&6;H.4.1: 
N, 4.3. Cd. for &H,,NoI: C. 60.95; H. 4.1; N, 4.4%); IR 3100, 
3300, 1685, 163Scd; NMR 8 3.75 (a, CH,), 3.79 (a, CH,), 
6.4d.6 (III, SH, A@: MS de 315 0,229 (l&I), 214 (7). 213 (a), 

4.4. Cdc. for C,JI,,NoI: C, 613; H, 35; N, 4546): W 430 
(13,770). 330 b,loo) Ilax IR 1730,1720,16a, 1620all-‘; Na6u il 
4.15 (s. 2x0. 6.4-85 (m, SH, ArH); MS de 313 (&I), 282 

258-6l*from Aexaml. (Fad: C. 60.6; H, 4.1; N, 4.5. Cdc. for 
CwHnN4: C, 64s H. 4.1; N. 4.46); lR 34B. 335s. 1710,1690, 
1640cm-‘;NMRd33(k,NH),3d(~ZxCH3.~7~(m.JH, 
ArH). 8.6 (a, OH); MS de 315 (60). 283 QO), 255 (lOO), 224 0, 
196 (5). 1% (10). 169 (4). 140 (12). oxidlth yidded l$dicar- 
boa1cthoxy-3H-pho~~ (77%) rip. 187* from bon- 
zone. (Rand: C, 61.3; H. 3.6; N, 43. Cak. for C,&,N@ C, 
61.3, H. 33; N, 4.5%); W 456 (lOJOO), 340 (13,XlO) am; IR 1720, 
1635 cm-‘: NMR 8 4.02 (a, 2 x 0; 6.5-8.4 (az SH, AH); MS 
mle 313 (loa). 282 (30). 256 (lox m 01196 (sh 195 (5). 140 (5). 
126 (10X 112 (15). 
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qlbwxub~wrr~fromMcoH~~ 
itdle~ (oss& 60%). m.p. z21-223’ (Fad: C 62.4 H 3.5. N 
10.3. Cak. fa C,,H&O,z C. U, H, 3.7; N: 103i);‘UVi3~ 
(12JoO)nminoaenldnshifthgto457mlwitll~8t 
4Amd491rpria~rid;IR~,3~.1~.1s78.1340. 
I250,850,7so, 735 cm-‘: NMR (C&N) 8 3.9 (s, 3H, CM,), 6.53 
(a, 2H, N&k MS mlr 210 61). 239 (5). 238 (13). 211m. 210 
(lOOh 183 (6). 10 (a), 156 (11). 155 (10). na(l3). 

2QnilD~xy-3-hydro~yl ear beume 
nEm8jorpm&lu(6596)wbL?a~nbdioatemp~50#, 
m.p. llll-184’ from benzmeJ!tOH (pollad: C. 651; H. 5.2; N, 

5.4. Cak. for C,&NO,: C, 64.R H. 5.0; N, 5.a): IR 3310, 
nso, 15lo~d; m a 27-3.3 (br, 2H, m3.4.3-4.8 (a, ui, 
OH), 6.5-73 (m. 7H. MD: MS rdr 259 (19, a (4). 1% cm, 110 
(a), 160 (4)s 120 (J), 109 (la). I@ 0, n 0,~ (loa). 

----oneotmw-L)~Yrlraowlcdpc 
tk8mrd0fulovararsebdvrhipbylbcGovamocntof 
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