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~-The indohc (9) was prepad ia high yield xnd convated into tbc diphmolii NgbenrcyMk (8). 
F&y* 0xklho11 of 8 gave crysodienooc lactaa~ (22) in 14% yield. This muh is compared with earlier 

oxidations of 4 and 5. 

Etysodienoae (l), a key intermediate in the biosynthesis 
of the Erythha akaloids,’ has been prepared’-’ in 
~30% yield by ferricyanide oxidation of the 
bisphenethylamine (2). To detlne the course of this reac- 
tion Barton and Widdowson prepared the two possibk 
stabk intermediates (3 irad 4) aad subjected each one to 
the conditions of the oxidation reactkm. Tbe diben- 
xuoniae (3) gave erysodknone (1) in 80% yield, whereas 
the N-phenethylindoline (4) gave oo identitable 
monomeric product.’ * oxidation of the bisphenethyl- 
am& therefore follows the course 2-3-l. 

we have recently reported” an eukiint synthesis of 
the homoerysodienones via fenicyanide oxidation of the 
N-phenacyltetrahydroquiaoline (5). Whereas S gave the 
lactam dknoae (6) in 67% yield, the corresponding free 
base (7) gave on oxidatioo an intractable compkx mix- 
turr.” Ckarly the daigo of the substrate mokcuk can 
be crucial in such oxidations and we therefore decided to 

5: x-o 6 
7: X-H, 

investigate the amide (8). a0 analogue of indoline (4). as a 
potential synthetic precursor of the Erythtina and dibenz 
[d. fl azoniae alkaloids. 

For the synthesis of 8 we required the iadolii (9) and 
this was prepared from Mtrohomoveratric aci8 (IO) in 
two ways. The first route 10-+11+12+13~9. was 
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4: X=Hs 
8: x-o 

OH 
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0 
15: 2.3-dehydro 
16: 1.2-dehydro 

10: R=Me 
11: R=H 

12: R-H 14 

13: R=CH& 

amlogous to that followed in our earlier preparation” of 
the tetrahydroquinolitle 0. 

In the O-benzylation of 12 many by-products were 
formed including the yellow acetone condensation 
product (14) but after careful optimisation of conditions 
a 67% ykld of 13 could be realised. The rafuctioa of 
oxindok (13) to indolii (9) was achieved ia 4096 yield 
using diborane/THP but the required product had to be 
separated from the indole (IS) which is probably formed 
by deprotonation of UK intermediate (16). IThe yield of 
15 was unaltered when the reaction was run under Nz.) 

“IO-NO, 

17: R = H 
18: R-CH& 

The second route avoided these two problems by 
effectin the correspondin steps at a different oxidation 
kvel of the side chain. Diirane reduction of the acid 11 
&ave akohd 17. Benxylation of 17 to give 18 proceeded 
without diiculty and reductive cyclisatkn of the 
mesykte (19) by WHOAC then gave the required in- 
doline (9) in 69% yield. This e5cicnt indolioc synthesis 
was modelkd in the dimethoxy series and the inter- 
mediates are fully described in the Experimental. 

fndoline (9) was condensed with 3-benxyloxy4 
methoxy phenylacetk acid using DCCKHXIZ to afford 
the N-acyl indole (29). an unstable compound easily 

autoxidiscd to the corresponding indole (21). Hydro- 
genolysis of a gave diphenol8 and ferricyanidc oxida- 
tion under carefully controlled conditions afforded cry- 
sodknone lactam 22 in 14% yield. 

The yield in the oxidation step hen is co one-fourth 
that found’. for the homologous diphenol(5). At kast 
some of the diflerence may be attriited to side reac- 
tions in which the indoline system is readily oxidised to 
the indole, but also molecular models suggest that there 
is considerably more strain in intermediate 23 than in 24 

0 

23: n-2 
24: n-3 

so that intermokcular coupling (leading to polymer) may 
be relatively more favourabk for 8 than for 5. However, 
compared with the negative result reported’ for tbc oxi- 
dation of 4 under the same conditions, the 14% yield of 
erysodiewne kctam (23) from 22 is encouraging and 
reinforces the view” that substrate design is an im- 
portant factor in oxidative phenolic coupliog. 

1) 

-AL 

For gcomal htacths see Part I.” 
3,MXnwthoxykdl~ chkwfde. Freshly distilled SOCh 

(1.9mi) was addal to a arirrcd sohl of 3,4-dimcthoxybitrdxn- 
2yl alcohol’ (4.75g) in dry C&Cl2 (l5Oml). After 1.5 hr. tk 
~~Wuevrpo~inwcvo~tQ~thcMlcc~brldr~ 
a pak yellow solid (?.I#; 76%). q .p. 89-W from cycloltcxanc. 

(Found: C, 4656; H, 4.41; N, 6.4; Cl. 15.13. C+H&NO, 
requinx C. 46.6; H. 4.3: N. 6.0; Cl. 15.3%); v,, (Nujob 
1613. 1578. 1515, 132Ocm-‘: A,, 223, 244. 296, 342nm. 6 
4.0 (a, 3H. OCH,), 4.02 (I, 3H. OCH,), 3.05 (s, ZH, CH& 7.14 (s. 
lH, H-2), 7.72 (s, IH. H-5); m/r 233 (M*, c1=37). 231 (M’, 
Cl = 35). 216 (Cl = 37-j, 214 (Cl - 35). 188 (Cl = 37). 186 (Cl = 35). 
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2l : 2.3dehydro 
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lldschloridewastnatcdwitbKCN/DMFwitbrvkwtotbe 
prcparatkmof 1obuttbcrcactkowasnotrckrnooa. 

3,4-Dmeth0xy-6-aitro*ylacetic acid (10). coat. HNo3 was 
slowly added to a stincd &II of homoveeatrk acid (300) in 
gkcialAcoH(xlOmI)inr3-ne&?daMkimmencdinall~bth 
to pnvcnt tbc temp. from risiag about 6f. The mixture was 
clllowtdtos~Itroomtcmp.for15nriaradrutbenpwnd 
into ice cold water. ‘Ibe ppt.was c&&d, Wubed with water 
aod drkd fiviag 10 as pale yellow crystals (53s 86%) m.p. 
206-207’ from MeOH (lit.‘ q .p. 206-206’). 

(Fcund: vu (Nujol) 320&2600 (b). 1700. 1584, 1525. 1503, 
1323cm-‘; A, 215,2~9.296.336nm; d @MSOd& 3.64 (a IH. 
OH), 3.90 (s. 3H, OCHI), 3.92 (s. 3H. OCHd, 397 (s, 2H, cH3, 
7.03 (s. lH, H-2). 7.68 (s. 1H. H-5); m/e 241 @I+). 

3 - Jfydroxy - 4 - methoxy - 6 - n&mphm$act.tk acid (11). The 
fo~insreid1(;(40s)warbertedMderrrmuin#196KOHq 
1~ml~for45hr.‘l&rtd~wu~wedtocoolmdtben 
~urcd~ioto kc-water. ‘l-be soh~ was acidiM to pH1. the product 
cdl~,wrs~withH~raddriedoiviqllluyellawatedlu 
(32.3 9.86%) m.p. I93-1%’ from McOH (lit.’ 19T). 

pu (Nujol) 3380. 3200-2600 0). 1710, 1575, 1520, 1503. 
1325 cm-‘; A, 20.5,220,247,310.345 chaagiu# witb -OH to m, 
413 IlQl; b (DMSod&) 3.5 (b, w. cxchnpd witb DD, OH), 3.85 
(I, 2H, CHz). 3.89 (s. 3H. OCH,). 6.84 (S. IH. H-2). 7.68 (s, IH. 
H-5); m/r 227 (M+). 210 (IU+-OH). 

5-Hydroxy&wthoxyoxi&k (It). A mixtute of the foryoins 
pbeaol(90). 10% Pd/C (%Omo) ti $ackl AcOH (Ilml) was 
shaLeaundcrH~~40~i~8(rfor4hr.~udenpar- 
tioo gave 5.hydtuxy&ne!hoxyo&fok (13) as M o&white solid 
(6.5 g, 92%) m.p. 219-221. from &OH. 

(Found: C. 59.93: H. 5.16; N. 8.06. C&NCh rquircs: C. 60.3; 
H. 5.0; N, 7s); v, (Nujol) 3340.3180,1685, Iti, 15OOcm-‘; 
A I. 218. 268. 295 nm. b (Dh4-j 3.32 Is. 2H. t&l. 3.79 (s. 
3H,OCIi,), 32-4.0 (b, ui, cxchu& witi &O:NH.-%). 6.48 
(s, IH. ArH). 6.72 (s. IH, ArH); m/r 179 (M’), 164 (M’CHY). 

5.Benzyfoxyamezhoxpoxill&le (l.3). ikluyl chbride (1.91; 
15 mmok) was added to a mixture of l2 (0.9g). aobyd. Koch 
(1.04g) sod Nal (2.25s) in dry x&one sod the mixture was 
rcfluxed u&r NZ for 27hr. Fihratkn lad evaporation gave a 
darkrcdpum.whkbwasdissdvedioCHQandwasbcdwitb 
NazCCh q. Ha. brine. tbco drkd ovn NaSO4 aad tboeou@y 
evaporated irr wcuo (water pump then oil pump, 607 givitq a 
shmy (Lag) containing bauyi hlidc and OumT ialpdks. 
llwae were removed by wash& with ice-cold Et20 (~3) *ving 
S-bendoxr-&me2hwo~ 0.3) after rccnst&zUmn as 
colouriess &dles (0.51 g, 6756) m.p. M-171’ fr& EtOH. 

IFound: C. 71.39: H. 5.91: N. 4.89. C&sN(x rundrcs: C. 
7114; H. 5.d; N. j.ze6); 

._ ._ 
“, &jo9 uoo (bi lain. 1625; 

MOcm-‘; A, 206. 250~1; 8 3.44 (s, W. CH& 3.87 (s. 3H. 
OCHI). 5.06 (s. ZH, WC&), 6.55 (s, 1H. MI), 6.84 (I, IH, ArH). 
7.38 (m. 5H, PbH). 8.83 @, IH, excw with D&NH); m/r 
269 (M 

* 
). 178 (M+C,H,). 

Tbc ykld qwted above was wt cuily rcpnxluced. and was 
frequently only 3O-t0%. From the ether wasw a yellow solid 
wasobtainedbyt&ationwithMcOH&idcntifkdbytbe 
following analytical aod spectral data as 5 - benxyloxy - 3 - 
ixoptup$idek- 6 - metJ~&~xtndde (14) (ykld co. 6%). rap. 
203-205’ from acetow. Feud: C. 73.60: H. 632; N. 4J. 
C,&NNq requires: C. 73.7; H. 6.1; N,4.696): V- (Nujol) 3160. 
1683. 1625, 1613. UOOcm.‘; A.,., 270. 3OOam; 6 220 (s. 3H. 
vinyl OCH3, 2.55 (I, 3H, vinyl CH,). 3.90 (s, 3H. CH,), 5.10 (s, 
2H. PhC& 6.50 (s. IH. ArH). 7.10 (s, IH. ArH). 7.40 (m, SH, 
PhIi); m/c 309 (hi’), 218 (x-91). 

3.4 - LXmethox~ - 6 - aitn?&nethrl alcabl Coat. HNO, 

s~forIkItzlr;dthenrddedtoicawrter.’Ibe~ 
which rpanted was co&ted, washed witb HzO. and drkd 
rivipp Cnitmbomovcntryi akobol as yellow crystals (3.32& 
88.1%) m.p. lO&ltT from benz8oc&xaaa (lit.‘, m.p. lar). vu 
(NujoI) 3520.3~3400 (b). 1610.1~. I5aO. 133Ocm-‘; d 1.84 (8, 
IH. OH), 3.18 (t, 2H. J - 6H2, MJf& 392 (t,2H, CHaO). 3.90 
(s. 3H. OCH& 3.94 (s, 3H, OCH& 6.78 (s, 1H. H-2). 757 (a lH, 
H-5); m/r 227 @I+) 1% (M+-OCH,). ‘fbis mctbod is a umsidcr- 
abk improvement on the htcnnuc prwulurc. 

3-Hydnxy-4-methary-6-~ittopheiwthyfahhd(17). 
BF,.E&O (22 ml. 125 mmok) wu added dmpwkc to a mixture 
of ll(1.131) aud NaBH, (0.479) in dry THF (25 ml) at Q uoder 
N,.Tbemixtlnrw~thmrtimdat~for3hr,cool~to(r,md 
qwocbcdwithlO%NIOHq.Tbcsolnwasncutr&sedtoccr. 
pH = 6 and the THF removed in wcuo. The solid which separ- 
atcd was cdkctai, washed with HP and dried giviog 3-hydroxy- 
+mahoxy~~t~phayl~co~ (17) as a pak yellow solid 
(OSag, 92%). m.p. lllFl46’ from CHCls (Fouodz C, 5051; H. 
5a; N. 6.65. C&Na requires: C. M.7; H. 53; N. 6.6%): u,. 
(Nujo!) 35&3100 fi), 1580, 1525. 1330cm-‘: A, 215.246.305, 
347 nm; 8 (DMSO-d& 2.97 (t, 2H. J = 7Hz, ArCHz), 3.62 (1. 2H. 
C&OH), 3.84 (I, 3H. OCH,). 3.89 (b. IH, exchaeged with DIO, 
ROH). 6.82 (s, IH, H-2). 7.56 (I, IH. H-5), 10.31 (b. 1H. 
cxchaogul with DzO, PI&H); m/e 213 (M?, 197 (M+-CJ&). IS2 
(M’-oCHJ), 178, 166.151. 

3 - &nz.vbxy - 4 - methoxy - 6 - ritnopliautholld (18). A 
mixttw of-17 -(l.lZg) aahyd -isCQ (OAOtir), bauyl chbrik 
10.789n)indrvDMP17ml)w~rtimduadcrN~rt11~for6hr, 
~led-~#r-padthe;llddcdcomice-watcrmixturc.Tbesolid 
whichsepantcdootwascoMod,washcdwithHzO,drkdaod 
rcaysEgirrdOivins3-~~~-4-~~-6-ritFDp~- 
eth# alcohol (18) aa pak yellow acuiks (1.42~ 89%) q .p. 
9!LlOV from bcnzenc-bcxaae. (Found: C. 63.16; H, 5.66; N, 
4.36. C,JlnNO, rquiresz C, 63.4; H. 5.6; N, 4.6%); Y.., (Nupl) 
3200-3650 (b). 1610, 1575, 1520, 13&m-‘; A, 215, 245, 300, 
345 am. 6 1.68 (I, lH, OH). 3.12 (t, 2H, J = 6H2, ASHA, 3.86 (t, , 
W. C&OH), 3.!W (I, 3H. OCH,). 5.21 (s, 2H. PbCHz), 6.83 (s. 
1H. H-2). 7.59 (s. lH, H-5), 7.38 (m. 5H, PhH): wi/e 303 (M’), 
253. Ia2 135. 

3 - Beanfoxy - 4 - methoxy - 6 - nittuphenethyl - mexyfute (19). 
May1 cl&& (0.458 g) wi added to -a sobs if 18 (I,01 g) md 
EtrN Io.54t5 rl in drv CHZCL I15 mll at 0” under Nz. ‘Ibe mixture 
~siirroa;i~f~lSmin~~~Itraomtem~.forafurther 
15min. Week up, whkh h&&d wasbig with HzO. dil. HCl. 
NaHCO, 4. briac. dryiu# over NazSO,, cvaporatioo and rccxys- 
Ukatioo eve me&I& (19) as yellow crystals (1.151, 90.5%) 
m.p. 125-126’ from bcnzoe&xaoe. (Found: C, 53.w; H. 5.09; 
N. 3.64; S. 8.29. C,7H,,Nw nquircs: C, 53.5; H, 5.0; N. 3.7; S, 
8.4%); V- (Nujol) 1620. 1580. 1525, 13251x1-‘; Au 217, 244, 
296, 34Onm: d 2.88 (s. 3H, SGCH,). 3.30 (t, 2H, J = 6H7., 
AICH~, 3.91 (s. 3H. OCH3, 4.48 (t, ZH, CHzOSL 5.22 (s. W. 
PbCJfd. 6.87 (s. lH, H-2). 7.64 (I, IH. H-5). 7.39 (m. 5H. PIGI); 
de 318 MM~U+-McSO+ 

3.4 - - 6 - whenethyl mesylate. bN& 
bomoveeabyl akobd (0.45 g)). may1 cbloridc (0.18 q 9 and Et&V 
(0.3Og) in dry CHfi (1Oml) were rcactcd as above to give 
bnlhohomoorrotnl me&ate (0522& 85%) m.p. 106-lU7’ from 
benzcabbexaoc. (Four& C. 43.38-H. 4.92; ti, 4.50; S. 10.26. 
C,,H,,NO,S rwubcs: C. 43.2: H. 4.9: N. 4.6: S. 105%): IR ._ 
(Nujo9 1615. 15?5. 1525; MO&$ ti ti, 244. -295, 34&m; 
NMR 2.96 (s. 3H. !ZO&fe), 339 (t, ZH, J = 6H.2, Arc&). 3.94 (s, 
3H. OCH,). 3.48 (s, 3H. OCH,), 455 (1, 2H. CH@Mcs). 6.82 Is. 
IH. H-2). 7.64 (s. 1H. H-5); m/e 305 (M*) 210 (M*-O!%Me). 

5-Be1uyfoxy-6-muhoxy-2,3-dfhydroi11&&(9) 
(a) Jhm oxindofe (l-3). BR.Et& (2.56~) wtu added dro~wirc 

to r StilTed mixtluc Of NaB)t (0.7ti 0) Ld 13 (o.smp ib dry 
THF(1Bo~~QuoderN~.Tbcmixturcw~tbcastimdIt2(r 
for 7 days. Work up by careful addition of 10% NaOH 4. 
extnction with CHCl3, wuh@ the comlkd CHCl3 cxbactx 
with I&O, binc, dry@ over N&O4 aod cvaponting k WCYD 
~vemoiltowhicboulicrcid(0375s)inMeOHw~~ 
~ouLtcrrltof9wucolkctrdrfterdditiondEt20tothc 
mctlml&csoklaodrccryNflizcdtoidvetbcwreoxo&terolrof 
9 u needles (0.409g, 3%), q .p. I&-l7V irom &OH-E&. 
(Fouad: C. 62sI; H, 5.61; N, 4.03. C&,NO, rquircs: C. 62.6; 
H. 5.5; N, 4.0%); v, (NujoI) 2x&3500 (b). 1700, MOO, 111110, 
1505 cm-‘; A.,., 213.237,300.8 @MSOd,). 2.9 (t, W, Jn = EHz, 
HJ). 3.49 (5 2H, H-2), 3.76 (s, 3H. OCH3.4.95 (s. 2H. PhCJf& 
6.45 (s. IH, AM), 6.81 (s, lH, ArH), 7.37 (m, 5H. PbH). 7.7 (b, 
3H, excban@ with 40. NH, OH); m/e 255 (?d’I). 254 (M+-Ii). 
164. 

The motbw @on wm ca&ln?d aIMI evaporated. ‘Ihc rcsi- 
due purited by preparative UC (Si&, EtB) gave sm matmial 
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13 (24 a!& & 0.4) and l9 (48 m& Rf 0.9); v, @BIcls) 3490,1630* 
1510cm-‘; Au 209,260,2975m. II 3.83 (& 3H. OCHA 524 (h 
Xi, PM!&), 6.37 (m, lIi, cdlqisu to a tit m ti abk 
J,, = 3& H-31.6.98 (dd. 1H. Jn - 2Hz Ja - 3Hz H-2): de UJ 

l-u&d~abovitogive&~~46ml.s2%)- 
u the MU!& m.D. 172-174’ from MeDH-EtzO. @a& c. 
53.uI; H, 5.2$ N, i.43. C,&,N~ rcqksz C, 33J; H, SJ; N; 
52%). 

1-(~.~~-4’-~)pJ#rliordll-3-~- 
6-n&oxy-2J-d&dhdo&(~)~AAdd(229aal)in 
dryCHKh(3mllwuatMaitoa&nduhd9(Wm&md 
3-bmybxy-tmetboxy pbmyl acetic rid (328md in dry 
cHsk(7.slnl)uderN,atQ.After3omiutbemixtwewal 
dbwcdtowumto2lranditwutbcnatimxlatttliItcap.for 
18lu.Tbcmixtwewumtuedtklou#balite,dilutedwitb 
CHzC&,wbaiwitbutN11COs4,HzO~btfw~@J4so3 
aadev8pomtutto*epkelsuc~(29~8smtirrendtiw: 
solid (O&g, 83%) m.p. 131-M’ from MeOH. (Pound: C. 749; 
H. 6.5% N.-US. C&NO, raqukes: C, 75.4; H. Ql; N, 2.75%); 
pu (Nujon 1660. 1610. lm. 1493cd‘: A, fMeOHl263. 
304 am; 6 2.99 (t, 2iI. J - iJwt, h-3). 3.7s (t, w, H-2). 3.79 6, W; 
ArCJ&CO), 3.90 (I. 3H, OCH,), 3.95 (,, 3H. OCH3.5.12 (a, W, 
PbCH2). 5.29 (s. 2H, PhCff& 6.70-7.0 (III, JH, ArH). 7.2-7.7 (m. 
IOH, PhIi), 8.11 (s, 1H. HT); de S?9 (MC), 418 (M+-C,H,). 

1-(3’-Hldmr)-S-rartur)p~~~-5-~~y-6- 
nldhoxy-23-dfh~~A~oftbeMid? 

317 nm; 6 3.M (t,2H, Jo - 9H2, H-3) 3.65 (1,2H, Ad&CO). 
3.81 (s. 6H. OCHd). 4.01 (t. 2JiuH. H-2). 5.7 (b. 2IL excbmmed with 

(nro~r~:)mdtbe~-wu;tine6for19&rtu;cb;ntc 
thttlkVOltCXdtbe4UtOUSI8yUjUSttOUChCdtbebDttOBlOf 
~~~~wu~a~~~~~o 
pbues. Ilw rpucwr hyec na sidJSed to co. pH6 and tbc 
cHQhyerremoval.TYle~kyerwJsextractedwitb 
CHCbaodtbcwmbidapaiccxtrrctrwaewtiti 
Hao, brbw, drbd (Nhso~, altered tbmwb wit@ lad 
evaponwkaviq33m&wbidlwudutedthKulgbrrilia 
cdnmnwitbCHCl,togive2v4~Utbeopuritkdbypre- 
puative tk (si&, JMMc/s% MeoH) to* 1O-a.awyw 
(22) as a m (7au. 14.1%). oparnd: M+, 327.1093. C,&NOs 
nqltkaz 327.1106); *- (CJiad 3540 0). 1680,1655,1620an-‘. 
A, (NOH) 211,233, Pomn; 8 2.37-233 (la, W, H-7). 3.58 (8, 
3Ii. 0, 3.79 (s, 3H, OCH& 3X-3.88 fm, 3H, H-110. 
Hd(lH), bktrlen uder Me0 s&r&), 4314.62 (an, lH, H-8),5.98 
(8, 1H. HA). 6.53 (s, W, Ml). 6.78 (s. lH, H-l). 5.61-M’ (b, 
lH, exduoad with D& OH): m/e 327 00. 
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