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Because of our interest in tbc preparation of isaquinoline 
derivatives related to natural alkaloids, we looked for a 
synthesis of versatile koquinoline compounds. Accord- 
ingtotJJciiappnNch,thclargclulmbcrofisoquinoline 
syntheses may be divided into four groups as visualixed 
in Scheme 1. A lirst goup (type a) contains mod&&ions 
of bk yclic compounds: transformation of 
isocoumarincs,’ ring e 

T 
ion of indenoncs~ indanoae 

oximes’ or phtalimidcs and cspcciauy intcrconversions 
within tbc isquinoline series.’ In an approach of type b, 
substituted benzene derivatives incorpoMing both ring 
junkens arc needed! The Biachkr-Napicralsti’ and the 
Pictet-spcngkr’ reactions, kadilQ to 3&dillydre res- 
pectively 1~,4&trahydroiilincs, are typiQl 
rcprcscntativcs for group c. The Pomcranx-Fritsch 
reMion’ and Bobbitt’s mod&ation’” arc very &ortant 
ringclosurereactionsofgroupd.Thisgroupalsoin- 
cludcs some photochemical pnparations of isoquinoline 
dcrivativcs.1’*‘2 

The predominant occurrence in nature of 6,7- and 
7$dialkoxy-suMituted isoqu&k alkaloids” and the 
di5cult acccssiMity of precursors needed for ways a 
and b, made an approach of type d strongly preferable. 
Rqp&ng the dif6cultics on pnpariag Wdihydro-3(2IQ 
and 1Jdihydroq2H)&oquinolinones1’ and taking into 
account tbc necessity of furtheT functionaliz&m, 
3,4(1H, 2H)&oquinolinediones or 1,3,4WQisoquine 
lktriolEs became our products of choice. 

In contrast with the synthesis of isatine from 2 - 
hydroxyimino - N - phenyla’~tamide,‘~ no cyclization of 
hydroxyimino derivative 1 could be real&d (!kheme 2). 
PrieddCraftsreactionofN-3-metboxybenzyl-N- 
mcthybxamoy1 chlorkk (2) leads to the 
isoquiaoliWrioncs jl and 3) in poor yield. The latter 
probably result from an oxidation of the expected 
3,4(1Ht2H)&oquino~; a comparable oxidation 
of Mdihydro-3@Wsoquinolinoncs is 0bscrved.‘~” 

AstkCOgroupatposition4turnedouttobcvery 
reactive, allowing further fuoction&ation,‘~ we directed 
our attention to the synthesis of 13,4QH)&oquioo1- 
iDetriones. These c4Mnpolmds are only known as oxida- 
tion produ& of other isoquinoline derivatives.‘6*‘7~‘s’ 

As shown in Tabk 1, action of oxalyl chloride on the 
secoadary m 4-13 in an appropriate solvent at 
60” in most cases leads to N-aroyioxamoyi chlorides. 
These iaolabk inkrmedkks may undergo cycliition on 
raising the temperature. 

From Table 1 it is obvious that our synthetic method, 
which is characterized by very simple reactants and 
performance, also has some limitations. Starting from the 
commercial benxoic acids, the overall yields of 
isoquioolirtetriones 3.14-18 vary from 20 to 8096. ?be 
m&xl is limited to alkoxy-substitutcd N-alk- 
Ylisoqub~triollcs. but fortuUte1y ill naaae abnost 
only alkoxy-substituted is43quiooline derivatives are 
found. 
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According to literahne dataa O-acylated amides may 
rearraaoe to oxamoyl derivatives along a cyclic inter- 
mediate such as A, however if Y represents a H atom, an 
acyl isocyanate results?’ We also have observed the 
fomhmofhocya&eforY=t-Bu.Ontbeotbcrband 
Ncarbethoxy derivative 12 fails to react with oxalyl 
chloride in comparable circumstances. Nevertheless the 
cyclizath is not restricted to N-Me derivatives: also an 
N&tboxymethyl group has beeo introdo&. Qua& 
tative experiments have shown that N-pbenyl- and N - 
cyclobexyl - 13,4(w) - isoquinolinetriones arise io the 
same couditions. 

A Y 

=-cF” cP 0 

0 
A 

At all events a high yield of isoquinolhetrione is 
coMtctcd with a low reaction temperature: on heatiug 
oxamoyl chlolkks, especially above 140”. we have 
noticed decomposith into benzonitriles, probably along 
benzoyl hcyanates.” This explains the almost quaJh 
titative formation of t&es 16 aod 17 starting from 
amides 9 and 10 and the decomp&ion, instead of cycC 
ixation, of the oxamoyl chlorides derived from 5 and 6. 

Inordertoaccolmtfortbeelhlcedreactivityiumore 
polar solvents and for tbe increa!%d orho :pum ratio on 
c&an&g tbe solvent from decal& to sulfolaae, we 
suggestforthiscychtionreacthanionoftypeBas 
“re&ive speck” rather than an acylium ion (Scheme 
3). If olthodichkrobenzeae (ODCB) is @aced by a 
w#epOhL&eIl&p&ablyhpailhgi.9RXhKd;thh3 
mayresultinamonre+veandksssekctivespecies, 
which favoun the fonllakm of the o&&omer. 

I%ecatalytkeikctofbydrogenchlorideisreasouable 
b$al!secycintiwof19pmce4drfas~inthepresenee 

t acnl or m pdyphospkic 
acid (PPA) as shown in Table 2 With alumimun chloride 
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the reacchn of 19 procwis at low temperature but 
probably is #Jblg throo6h acylium keel c 
(Scbeme,3). On losiog carbon monoxide, a vgy sekctive 
~~kfO~~~h~#~Ph~~~ 
the aok cycli&m prodoct An mentioned earlier N-3. 
metboxybenzyI derivative 2 is partiaUy transformed into 
isoq&olinctrione 3 in the pnseoce of alumioom 
cMnidc:tbisisapparentlydoetoitsmorercactivc 
beazene nllckus. 

In soother series of expHiment8 (Table 2) we in- 
v~~~~ofa~ofs~~txon 
tbecoomeofthelwtioo.Radkakrckava6cofthe 
oxamoylbromide21i8respoo8ibkfofthelowerykldhn 
spite of the low reac&n tempera-. wti 22-24 
~~~~~~~~~~~~~a 
cetafyst; io PPA smaikr quantities of ~~~a 
3, I4 Bfla 14 an! formed, but the major qrchGon 
prod&sprowtobthciso~iinom~~*From 
Table 2 it is obvious &at the pwfereoce for 5-membensd 
ring formation i!J more pronounced with alomioum 
ctJloridculanwithPPA.Itisnmarkabktbatooo~- 
isomer of isoiodolinone 25 is formed; appafeotly steric 
factorsbavea6ratterimpactbenthaoiotltereectknof 

oxamoyl &lori~ to ~~~~. The isoin- 
dolinom probably arise from an ion of type D (Scheme 
3). The riltg size of the cyc~on prodoe@ may be 
rektedtotheela%ropbilkityoftheproposedintor- 
medintta I&H (Wane 4). E is more elc&oph& than 
I? this can accolmt for 6-membered ri@g formation with 
oxamoyl chkridee. In contrast with the presumed 6- 
membemd ring Iatefm&a& E and 0, the ekctrophili- 
cityofthcs4tlsmlbcredfingia-PaadHis 
only di@Fy aiMed by 8~~ x: so in@wJiate H 
~~~S~~~~~~ 

sowecao~l~tbet~yzcdcyc~of 
alkoxy-a&ated ethyl N-aroyloxamates Wa almost 
exclusively to ethyl I- hydroxy - 3 - oxokokdoliue - 1 - 
cafboxyktes, wbefeas only traces of 6-membered r4ng 
~~~ are formal. 

N~~o~o~ chlorides on the aWary lose CO in 
tllcpn%3enceofAKJ~buttumouttobeexcdkntpre- 
cursorsintherin6cloaure-*uttbeadditionofa 
$ab@?t- to alkoxy-llobs~ w@H%oqti’ 
llwromw on dmIl& the solvalt rystem, the 
i.SOlWf!MdbUthllvaries:int&CV~pdprSlllf~thC 
ortlb:ptuu ratio approaches 1, whik in ODCB, a 
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N-~~ (8). ykldt 823qb; m.g.z w (ecu; I+- 

@XI_-‘: 3480.3340 (NH), 16% 1535 (CONHh 8(W): 
288 (3H. d, J - 3 Hz, NW). 7.3 OH. m, 3-H. 4-H. SH), 7.5 (1K 
brosd,NH),7.18CZH,dxd,J=Sx2HZ~,~HT 

N-~~-3~~ (6), ykfd: 9196; nip.: 4F (ecu; 
346tl 335qNH) 1660 1m (CoNm iiig%&f , s, hde), 2.89 &, d J : 5 Ht, NM& 7.20 

(2H, m. 4-H, S-HI, 7.6 @H, m, 2-H. 6% T.6 0H, brwd NW). 
Nail elf. yald: 9791;; IUP.: %o” 

(ecu; cm-‘: Mm 0,1660,1340 (CONH); 
i?(CDCl,): 291(3H, d, J = 5 fiz, NMe), 3.85 (3H. a, Ohfe), 3.66 
(3H, s, OMe), 7.01 (lH, dxd, J=8x2Hz, 4-H). 7.10 (IH, tr, 
J~Hr~~,7.~(lH.dx~J~~x2~~,7.9(lH,~ 

Nk&tyf - 13 -twdhu&-5.~nnyiekl: 
m 5Lp.: 1w (CHc!&); r&XEl&l-1: MO* 3310 @ms 
1660,153O (CONHh 8(CDC& 2.94 (3H. 4 J = 5 Hz, NW, 5.97 
$tjf,.~zO& k73&lH, 6 J = 9 Ht, S-W, 6.8 (lH, broad, NH), 

N&&_3,&& v (9h yi&f: 91% ln.p.: 11P 
@XC& P&w&Cal-‘: 3460, u(o m 166.5, 1525 
(COW, d(CDCl& 2.92 (3H, d, J - 5 Hz, NMSX 3.78 (6H. 4 
UMlh~~),~((fH,tr,J=25Hz,CHX~7t~H,bmd 
N~,~~,~J-~~~~~~ 

N-Afethyf-le Cl.)+* yiekk 8(96; m.p.: 
ljlr (CCLk raCHakal-‘: 3460. 3350 mm. 1660. 1530 



(Ccl& v~cHcl~)cm-‘: 3420,332o (NH), 1650,1505 (CONH); 
g(CDCl& 1.46 @Ii, s, Nt, Bu). 3.0 QH, s, OMe), 6.2 (1H. broad, 
NH). 6.9S (lH, m, 4-H). 7.23 (3H, m, 2-H, 5-H, 6-H). 

JSYl N-M&oxybeazo~fcar6amufe (12). yield: 68%: map.: 
7& @Cl& Par(cH&cm~‘: 3430.3300 (NH-), 1785 (COO&, 
1715 (CONHk MXXM 1.26 OH. tr. J = 7 Hz. ester). 3.77 (3H. 
s, Otie), 4s (zir, q, j = 7 &, &t& 7.@2 (iH, d itr, 3 h 8 x 
2 Hz, 4-H). 729 (lH, tr, J = 8 Hz, 5-H). 7.4 (2H, m, ZH, 6-Q 
8.8 (lH, 5, NH). 

EIhyI N-~m&xybawyfgfy&aie (13). yield: 72%; oil; 
~,(CHcl,)cm-‘: 3440, 3370 (NH), 1735 (COOlit), 1660, 1515 
(COMI); a(CDCl& 1.30 (3H. tr, J -7% Me& 3.83 f3H. 5, 
OMe), 4.21(2H, d, J = 5 Hz, NCHt), 4.25 @I. q, J - 7 Hz, ester), 
6.%(lH,broad,~,7.OD(lH,dxtr,J=Sx2H5CH),7~7.4 
(3H, m, 2-H. I-w, 6-H). 

(B) clcomoyl&lf~fmrs 
N-Mfethoxvba&-N-m&&YloxamoYI chloride (2)_(a) N- 

tttdh9hd1&~~(m~. A bat 50k 0f‘i (ti.5~ 
0.124mck) in 150 ml dry bemxne wa5 treated with LAH (8.0% 
0.21 mole) in small portions. The mixture w55 further r&xal 
jIvhrg 4hr. After cooling, 8g water wa5 added dropwke, foE_ 
Iowed by 25 ml of 15% NaOH aq. The organic layer wa5 &o&d, 
whik the aquas su5pen5kn wps extmcted with CH&. The 
wmbinsdorganiclayerawmtnst#lwith4MHCI(luml)aml 
totbeseparatcd~~usphPsewasIdd#l40gsolidNaOHatQ. 
Finally a new extmction with CHQ and evaporation of the 
5oh’ClIt IllXb R!dUd DR35lEC. EaVC f@il Of a 5liittY Y&W 
liquid, dmractmixed as -& expcckd amine %. v~~H&&m-‘: 
1615. 1685. 1595. 1585 E-N. C-Ck iKDCl3: 1.94’IlH. broad. 
NH); 241’(3H, ;, N&j. 3.ai (2H;‘s. ‘cH,),-i.73 (3fi. 5; OMe); 
6.85 (3H, m. ZH, 4-H. &If). 7X6 (lH, tr, J = 8 Hz, 5-H). 

(b) N-MdhyU-mdho~~ chbide (29). ‘be 
amim 21 wps dbsolved in 1SOml dry ether. A white croli 
precipitated by c0ndoc@ ga5eou5 dry WC1 thrc& the yak. 
~5~~~~~~~~~~~17~g 
.s(m.p. 1~9~~~~~~~4,~ 
76%. 

(c) N->Mdhoxyfw&-N-mdhykuainoyi &or& (2). III a 
100 ml ilaak quipped with a CaCl&y&tube. a magnetic stirrer 
and a r&u cowhnwa, 29 (9.371: O.ti mok), ox&l chloride 
(2l5ml:o35molc~aadIsmlccLwenmixcd.onwarmhrnaad 
drriug iiCl wa8 liberated and a c&r sol0 re5ulted. The r&&ion 
wa5 compkte after relluxing for 2 hr. The excess oxaiyl chloride 
wa5 removal under reduced pr?Mure. lbe r&dual 5lightty yel- 
l0woilhadallchamcte&tic5ofthed&redcooqmund2. 
a&CC&m-‘: 1788,168o (GO); b(CCW: 2.80 and 2.85 (3H, 8, 
NM@, 3.76 (3H, a, OMe), 4.36 and 4.49 (2H, s. CH& 6.8 (3H, m, 
2-H. 4-H, 6-H), 7.2Q (lH, trxd, J=Sx2Hz 5-H). I)ue to 
himkred rotation arouod the amidic bond 2 isomer5 were visibk 
intheNMR5pectrum.RuR&IncMra5twith5&2$tlEfree 
base 21 invarkbly ra&ul with ox+yl chloride t0 the sym- 
~~WNSJ’-~~-N~-~-~-~~X~X- 

N-3M&xybmzoyl-N-m&yloxamoyl &lot& (19). Solid 4 
(2Og; 0.12mak) ~aa~added in &dl p&i0115 to a warm soln of 
oxalvl chloride (17ml: 0.2Omok) in 135 ml CCL When the 
lii&iun of Hti cea&d, the 5&n we5 relbued-during 1 hr. 
Removal of the exce55 ox@ chioride and the 5olvent in WC&o 
Ykkkd 3oP of 19 (96%). The 5WtlY YdIOW Droht. which 

irydallked-on stand& lmd zmds&t -lR and-NMR &ctra. 
v,.(CCLkm+: 1840. 1770. 1720 (00): XC& 3.03 f3H. 5. 

m;), 3.85 (3H, s, Odae), 7.b7.5 (4ii, &&I). - ’ ’ . 
l3hyi N-3-mdwj-N-mdh-e (22). To a 5u5- 

paion of 4 (8s g; 0.05 mok) in 80 ml CCl, ~83 ti ethyl 
chkruoxoecctate (10.2 p; 0&7S mok). ‘l& temp wa5 raked. After 
4hr of relhu the solvest and the cxcu5 ethyl chiorooxoacetate 
were removut iJl wcito. The crude &doe w&5 pursed over 
5ilica pet urh CCl&OAc-mixtures 22 wps obtained in almost 
quantitative yidd (13.Og 98%). v&CHCl&m-‘: 1750, 1715, 
1675 (CIO); m/e 265 (hf+, 25961,192 cr(x), 135 (100%); 8@DCl& 
1.21 (3H. tr, J-7 Hz, mter). 3% (3H, s, NM& 3.83 (3H, s. 
OzMl3 J = 7 Hz, ester), 7.67s (4H, m, aryl). 

elkodaw#-N-mcthw (23). 23waa 

prepared from 7 in the same way as 22. v-(CHCl&m-‘: 17W, 
1715. 1670 (GO); m/c 295 (M+, 17%), 222 (2%), 165 (100%); 
6(CDCl,): 1.33 (3H, tr, J = 7 Hz, eater), 3.16 QH, I, NMe), 31 
(3H, s, Ohfe), 3.90 OH, s, OMe), 4.25 Cur. q. J - 7 Hr. estrr), 
6S7Xt (3H, m, ary& 

Bh9f N-3~~~-N-~hy~e (24). 24 was 
pzpared fntm g in the same way as 22. vufCHCl$m-‘: 1750, 
1715. 1675 (GO); m/r 295 @I+, 20%), ?22 (1%). 165 (100%); 
8(CDCl& 1.24 (3H, tr, J - 7 Hz, ester), 3.30 (3H, 5. NMe), 3.85 
(6H, 5, OMe), 4.15 (W, q, J = 7 Hz, edn). 6.62 (IH, tr, J = 2 Hz, 
4-H). 6.73 (W. d. J = 2 Hz. 2-H. 6-H). 

(Cl Jo 
7-Mdhox9- or$ 7 - Mhoxy - 2 - me&# - 13,4(w) - . . . 

UtndrruhfoRc (Jr Md 3b)-Mdhod o (SMiag fmn the 
ZLd 19). If n0 5olvent wa5 u5ed or a cataly5t had to be added 
(CF$O#. AK&, PPA) the oxemayl chhxide had to be isolated. 
For example, 19 (5.11 g; O.U2 mole) &M heated witbout sdvent at 
1%. HCl we5 formed and removed under reduced DFCSSUE 
Acwrdii to IR spectra (dkappwramx of 1840 aad i?8ocm-3 
peeks, appWWce of 1730 a5xl168scm-’ peaks), tbc reaction 
~eompkte~~lhr.ThecMdem~~(4.lg)waschroma- 
tograpl~J over silica gel. Usiag a gradient from CCl, to CHCI, 
the major prodoct (3a) was &ted first; 3b was the more polar 
minor product. After crystalliz&n fmm AcOH 38 (258 g; 5996) 
~IKI 3b (0.66 g; 15%) 3b wm obtained. 

AfdM 6 (ditWf9 dartkg fmm the amide 4). To a warm 
stirred mixWe of ox&l cbklide (106ml; 1.2smole) in 7ooml 
ODCBwassdd#idropwiscasoEnof4(165g;lmok)inlOOOmi 
ODCB. The temp. WBS kept at 600 until the formation of HCI 
~.ThtaIbetemp.wasraisedto14o-lwT.Tbeprogns5of 
thereactionwosfoUowedbylR~y.Whenthereaction 
wascomplete(~4hr),thedsrlrredsoln~pIbwedtocool,aad 
atTorde4J cry5ta&a&m of the q aj0r c0mpound (3a). The ppt wa5 
isolated by suction fdtratkn, washed with ODCB and CC& and 
chmmatogmphed quickly over sitica gel with CHC&. In thk way 
1258 very pun! 38 wa5 obtained. The mother liquor wa5 
evaporated under reduced pmsurc. The residue wa5 chromato- 
grspbed over silica gel, using CC&-CHCi, mixtures. After 
evaporation of the fraction5 containhqg cyclization product and 
after crystalliz&n from AcOH another 1Sg of k aml also 
17-5s 3b wen k0latcd. The total ykld of tbepom-iier (3a) 
wa5 14Og (64%) and of the or&o-i5omer (S) 175 g (8%). k: 
(Foundz C, 68.30: H.4.m; N, 639. C,,H,NO, requires: C,6028; 
H, 4.14; N, 639%h m/e 219 (M+, 31%). 191(18@%); exact ma55: 
219.051*0&?2, calMat& 219.0531. Jb: (Found: C, 60.3% H, 
4.14; N, 636. C&NO, rcquire5: C, 60.78; H, 4.14; N, 6.39%); 
m/c 219 (M+, 47%), 134 (108%); exact ma55: 219.052=0.02, 
caMeted: 219.0531. Ot&r ~h~sicd coa5tants arc dkcted in _ - 
Table 3. 

@k is@-. Apart from 18 the other koquhloi- 
~~~p~~~~~~b.U~so~ 
s~~f~8~~~~(l)a~~of 
O.~mdeofaknzamideinSOmtODCBwasaddedtoamixhln 
of 0.0625 mole (53ml) oxalyl chbride and 35 ml of the 5ame 
solvent at m, (2) when a0 further formation of HCl WBS dnvcr- 
vat. t& temp. wa5 inked in order to accomplish cyclitation; (3) 
at the end of the rcxtion the 5oht w55 removed under 

fcduced pmsun. the chle~ 5cDaratjInl wa5 cFanied 

out on 5ilica gel with CHCl&&CN (9: 1) (v : v) as eluens and the 
important fWtioo8 wen evsporat#l, hfoet pbyskal con8tmlt!3 
arecollectedinTable3. 

7,8-LXmdhox9-2-mdh9l-l,3,4(2H)-Loq&o.!ind&e 
(14). Tbecy&ationweareal&doobeatiogat lWdmiog4hr. 
After dvomatograpby sod crystaBiz&oa from AcOH. 14 (4.5 g; 
36%) ws obtai& (pwnd: C, S7.62; H, 4=, N, 5.60. 
C,B,,NO, requires: C. 37J3R H. 4.4!i: N. X629& m/e 249 (M’. 
loose) exact n&$5: ~.~i~.~ cal&te& 249&37. 

6 - Mkthd - 13 - dLoxoiol4SsVsoouM.iae - 5.7.8fO - trioficc _ -- 
(lse) and i - n& - 13 - dbxororrj - tli.wqti& - is$o 
-tdw(ls).ncnrtionwascarriedoutiunitrobepzme.Thc 
cyclization WM compkte after 6hrat 140’. Cohtmn chromnto- 
gmphy n5ulted hi 2 important fnetioas, whkb after evnporation 
and crystalliin from CHC!& gave 2.45 g (21%) 151 and OS g 
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Tabk 3. Physical coastaats of the pnpared 1,3,4(2Hj-isoquiaolinctrioncs 

In ml3)kB-‘) m (%oE) 

c-0 c-c ?ltU in m 

30 1735.1700,166f lb01 350 

3b 1734.17OO.lb84 ?S96 374 

IC 1731,t704,168(5 1579 360 

Vi&’ 1732.1701,1b82 1510, IfPE 378 

15b 1730.1709,1683 1625.1598 4aJ 

16 1734,16P4,1683 t&b, 1574 375 

17 1730.1695.1bEO 1620,1585 349 

18a 1740.1734,1694 1596 350 

18b 1746.1736.1b88 I594 374 

l : rtathq pluw : lilica 8al$mObih phase I CE 

17s 29 

190 Ii 

200 I4 

232 25 

265 16 

267 06 

210 14 

150 32 

166 15 

,-wN (9: 1) (VW) 

3a 

3b 

14 

SE 

l5b 

16 

17 

18 b 

- 
b 

mm (Qtc13) (6 in pp9) 

b-H 7-R 0-H 

8.17(d) ?.29(dsd) 
8.5% 8.5x2.Sl& 

7.3buxd~ 
8rZliz 

8.07(d) ‘.30(d) 
8.5% e.m 

7.73(s) - 
(or 7.58) 

- 6.80(d) 
2.584 

7.8Xtr) 
8% 

- 

‘.25(d) 
8% 

‘.75(d) 
2.5% 

‘.99(dxdd) 
8x2% 

7.58(r) 
(or 7.73) 

8.02(d) 
8% 

‘.56(d) 
2.5% 

‘.ia(s) 

8.20(d) 7.31(dxd> - 7.75(d) 
8.5% 8.5~2.58s 2.5% 

- 7,38(&d) 7.860~) 8.Wdpi) 
Sx2lh 8% 8x2% 

6.38(#) 

3.98(o) 
b.OS(r) 

b.OZ(r) 
(68) 

3.95(s) 
3*97(a) 
6.07(e) 

b.oZW 

b .04(a) 

iua 1180 : 1,29(31,tr,J-‘%.catcrf, 4.24(2R.9.J-‘%,il8Cer), 
4.78(28,s,BCi.t2) 

-b 

c :lRb dnca : 1.29(38,tt.J-TBr.s,tsr), 4.24(28.9.J=78t,ar;ter), 

4.77(2LI,r.WW2) 

(5%) l?lb. lsr: (Found: C, 56.81; H. 3.13: N, 5.90, C,,H,NO, 
rcquins: C, S&as; H, 3113; N. 401%); tic 233 fM+, 91%), 148 
(lO@%); exact mass: 233.031*o.aQ cakldati 233.0324. i!ux 
(Pwod: C, 56.uI; H, 3.M; N. 5.93. C,,H,NC& requires: C, 56.66: 
H. 3.03; N, tkOl%k m/c 233 (M+, 100%); exact maps 233.03Ok 
0.0&z calculated: u3.0324. 

5,?-di#lcet~xy-2-~~-lfA(W)-~~ 
(li).Sdid9wasaddadiasmaIIportioastoaJohLofS~ml. 
oxidyl cblorkk in 85 ml ODCB at 609 The cycliz&ion took place 
~~*:~~~~i~~~~2~~s~~ 
sion was cookd and SItered. Crystalhtioa of the residue from 
AcOH yielded 16 (11.9g; 96%). (pound: C, S7D; H, 4.32: N, 
6.57. &H,,NO, rcqairas: C. 57.83; H, 4.45: N, 5.62%); m/c 249 
(Id+, 10046); exact mass: 249.063 2 o.aoz, cx&ldaM: 249.0637. 

5,6,7 - Ttiwhoxy - 2 - methyl - 1$,4(2H) - hqninhdrione 
(17). Tbc cycli7atioa was complete aftfr 2hr at 85”. Cohtma 
cluomat~hy and crysMkatim from tohmnc ykldcd 13.5g 
(9196) of 17. ffrouad: C, 55.99; H, 4.8): N, 4.94. C&&C& 
m&es: C, 55.92; H, 4.W; N, S&2%); mk 279 (I&+, 100%); ear& 
mass: ~.~4*0.~ cawat& 279&x. 

7 * Merho~ - 2 - cu&&oxymerhyl - l&lo - ieo&wf- 
ti&ae (la) ” 5 - merhov - 2 - cad&oxymerhyI - 1,3&2H) 
-LRx#~(1IR).Tbesetrioneswcfcgreppndaccorb 
itlgtomcthodaAfter&atiogthcoxamoylchk&kwiuIout 
solvent at 110” dwiag 2 hr. the react& was comp.iete. &hroma- 
togaphy with CCl&tOAc mixtures a&dad 2 importaat fnc- 

t&s. By crysWi of the major ftaction from CC& 8.8g 
(61%)18awaso&iatd.AmorepolarminorfmciionykJdedf.8g 
(12%) of the conaspolldittg u?&isomar l8b. l&z @wl?d: c, 
58.01: H, 4.e; N, 4.78. &Ii&~ quiras: C, 57.73; H, 450; N, 
4.81%): m/t 291 @f+, 896)s 190 (lOO%);,aaad amsr: 291.074* 
0.001, cakulatak 291.@?42. I& @WI& C, 57.61; H, 4% N, 
4.75. C,&NN4 npuiras: C, 57.73; H, 4Jo; N, 4.81%): I& 291 
(M+. 11%). 206 (10096): exact mass: 291.075io.aE cakldaw: 
291.0742. 

Wh~l-h~-S-m~-2-~h~-3-oxoisbiruidtu 
-1-~~(25).AsthndmixtunofP(lg;3.7mmde) 
Md30gPPAwaskcptatJiOr,Afta2hr,ia_snter~ml)was 
sddadandthcaqucousEpycrextmctcdwithCH~~.Ti~or@udc 
layer was wasbcd with 1% NaHC4, drkd ova NasSO, and 
tnpontediucscno.lYwresidutwaspmifkdby&mmto- 
Baphyovarilicppd~amlxftrnCHClrMeCNQ:l)(v:vr 
InthiswayO.7SgcIIw6)ofapmecdomtesl,oil~~.The 
spaw are ia agmamcat with zstntctw 25. P&CH~-‘: 
3485 (OH), 2835 (Otufeh 17u (CCKW, 1795 @actam), 1e 1604 
(aryQ m/e 265 (hi*, 1961,192 (MD%); eaact amss: 265.095r 
0.001, cakulaM for C&,$X&: 265.0950; a(CDCl& 1.18 (3H, 
tr, J = 7 Hz. ester)* 292 (Xi, s, NM& 3.84 (3H, I, Ok@, 4.25 
(m, m, esterf. 5.01 OH, s. OH). 7.07 (lW, d xd. J - 85 x 2 Hz, 
5-H), 7.21 (lH, d, J - 2 Hz, CR’), 7.41 (lH, d, 85 Hz, 7-H). 



&A$ 1 - hyalvxy - 43 - dimdhoxy - 2 - mthyf - 3 - 
oxda* - 1 - clvlbanlorc (rn. A aoln of 23 0.18r: 
4elmok) ia soml c&c& -was tic&d witk AK!l, (0.71& 
5~333ok)atroomkmp.Ahet4hrthe~wasworkedup 
aoiatbepnpsrationof1J.c~~~yowxs~pelwith 
cJfci&&CN (9: 1) (v:v) atTo?daJ 385 mg (33%) tl (m.p. 1s). 
&&wl~-‘: 3495 (om 2835 (OMe), 1735 (COOEt), 1710 
@tam); m/e 295 (M’, 2%) 222 (100%): exact mass 29x103* 
0.001, calculated for CJl,,N&: 295.1036; 8(CDCl& 1.20 @I, 
tr, J = 7 Hz, ester), u#l (3H. 8. NMe), 3.83 (3H, s, SOMe). 4.01 
OH, I, 4-OMe). 4.24 0H, m, eater), 4.96 (Hi, II. OH), 6.93 (Hi, 6 
J=8Hz).7.17(lH,d,J=8Hz). 

ey_l 1 - hyalvxy - 5.7 - &wfkary - 2 - wttthyf - 3 - 
~*~-~~~. ~~p~f~m 

tjl~totbcsautcP~asY~,vosdcdat 
-5iP,whi&tbefcacthwascalTiaJoutat-l(rdwiog2hr. 
bEtOAc (1: 1) (v: v) wxa wed for the cbromatosRphic 
acgwwion90Jmg27j&;rlessoil)(76%)and3omg16(y~w 
crysbls) (3%) were obtained. v,,.,(CHCl&m-‘: 3495 (OH), 2840 
(OMe), 1736 (COOEt), 1703 @tam), 1626.1617 (C=C); m/e 293 
&I+, 1%X 222 (lax6h exact mass: 295.105 io.091, cakulatai for 
C&Nob: 295.1~; i?(CIXZl& 1.19 (3H, tr, J=8Hz, ester), 
292 OH, s. NM& 3.84 (3H. s. OMeh 3.68 (3H. s, OMe), 4.24 
(wr. q. J-7& ester), 4.73 (lH, I, OH), 6.55 (1H. d, J=2Hz, 
6-Hh6.8585lH,d,J-2Hz,4-H). 
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