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Abaa-3-Mctllylindol-2-yl methyl ketone Ratted with pboaphxyl chloride in dimtllylf~ to give 
3-chkIra-3(3-metbvyi), proFed (4). 2xarbometboxy- and 2arbdmy-l-chbro. 9H-pymJl~l~&dol-~ 
ylikne scetddebyde (1.a and b) were formed by reach with the same reagent d 3(3-1mthyhdol-2-yr) 
propem& (7) md 3(3-mcthylindol-2-yl&oxopfopm& (2) lrqcctively. Ill the +r case. zslubdloxy-l- 
chddimAy~~thyl-3H-p~~1,2-aliudok (9b) was hlated as an intamahte. The structure of the 
pynhidlylidene wetddehydcs was prowl by syntltaii of the chromopbore from 4-acdyLhethyl-l-phenyl- 
pymAe2xarboxykte (#). ‘l%e prep&h and thniour of l-pbcoylpyrrok-2,4- and 3,cdicarboxylntes, 
moaomthyktal in the pyrrok r& is dcscrii. These compouds were prepad dur& a search for a 
satisfPctoryroutetoastartisgmataislfortbesyntbcsisofcompoundsrrlatedtolbaadb.Thcsapoaificationof 
such &ten is rem&ably selective. and in the case of the 2,4dicarboxyktes, con- accepted generplisations 
cowaniug the lhlii of pynok u,&lksters to s&&e hydrolysis. 

3-Alkylindole-2-acetic esters have been shown to react 
with two equivalents of phospboryl chloride in 
dimctltytfomnmide (the Vilsmeicr reagent) to provide, 
dcr vigorous conditions, a compound of structure as 
yet unestablished.’ During the course of further work on 
this compound, the determi&on of the tautomeric 
properties and W spectra of 3H - pyrrolo[l&a$ndole - 
2 - carboxylates, and in particular, the 13_bisdh@l- 
amino compound 1, became relevant 

Attempted synthesis of 3. The approach adopted for 
the synthesis of 1 required incorporation of a 0-n 

M.d-+o, M. 

1 

unit to provide C-3 of the product in the pytrole riqr- 
forming step by Vilsmeier reaction on 3dimethylamino- 
3-indol-2-yl propenoate (Scheme 1). 

Treatment of fmethylindole with the half acid 
chloride of malonic ester gave the indole ketoester 2 in 
poor yield, but attempted subsequent condensation with 
diumthylamine, even under forcing condhions,U failed 
to provide the aminopropenoate 3. The weak electro 

tTbe hicyclk 2-acyliurbk 6 yielda the expected Pformyl 
deridve with extleme -y, sad fomlylathll at c-2 is 
n0tnwted.l 

\ COtEt 
2 

philicity of the co group of 2-acylindoles, due to 
mesomeric in&action of the ketone with the indole 
nitrogen, is well known: although there is a precedent 
for the condensation of a 2-acylindole with pyrrolidine~ 

The chloropropenal4 formed readily on exposure of 
~methylindol-2-yl methyl ketone to phospaoryl chloride 
in hot dimethy&rmam&. This Vilsmeier reaction, in 
which formylation is accompanied by chlorination 
(Scheme 2) is mechanistically UnexceptiouaP but novel 
in the indole series.t The chloropropenal was converted 
with KCN/MeOH/Mn~’ to the ester 5, but this too 
faikd to provide the methylaminopropenoate cor- 
responding to 3 on treatment with dimethylamine. 

VIlsnr& fonnyfation of 7 and 2 
The behaviour of the simple %ndol-2-yl propenoate 7 

under Vilsmeier co&ions was next invest@ed. It 
was prepared from 3-n&dindole-2carboxyla~ by re- 
duction with LAH. oxidation of the alcohol with 
pyridine/c~‘” and w* reaction of the r+ 
dehyde with methyl phosphonoa&uGJaH.” Heating 7 
with the Vilsmeier reagent at 60” gave the N-formyl 
derivative as a minor product, along with two other 
compounds, one of which slowly converted into the 
other. Tbe PMK of the stable major product showed that 
it was not 9a, the expected pyrroloindole aualoguc of 1 
(Scheme 3) but one of the geometric isomers of 1Ou 
Instead of an aromatic Me suet, there was a doublet at 
6 tO.30 coupled to a doublet at 6.45, establishiqt the 
feature C&:CH.CHO as present in the mo1ecule. The 
compound possessed two co groups (1664 and 
17tBcm-9, and absorbed at 250 (sh), 263 (sh), 270. 
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32uo and 362 Ilm (log c al, 4.43,451,4.03,4.14). The 
loss of the aromatic Me group can be explained if the 
expededpPoductofthertaction()Poroneofitsdoubk 
bond i&J-) elimhata dimetllyllunbc to form a 
vinylpyrroloindole (S&me 4). SubwWnt fonnylation 
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of this would give a product which, on hydrolysis, would 
yield 2 - carbomethoxy - 9H - pyrrolo(l,2-a#ndol- 9 - 
ylidene acetaldehyde (lOa) as a mixture of geometric 
isomers. 

A similar pyrroloindolylidene acetaldebyde lbb was 
obtained on treat&~ the &ketoester 2 with two 
equivalents of the Vilsmeier reagent, presumably via the 
formation of the chloropropenoate 8b (cf Scheme 2). 
The ketoester 2 was more labile than the propenoate 7 
and the reaction could be Gtiated at room temperature. 
In that case, the intermediate 3H-pyrroloindole 9b was 
isolated. Its UV spectrum closely resembled that of the 
indolyl propenoate 5, which observation, together with 
the absence of a Me doublet in the PhfK, contlrmed the 
structure as 9b rather than either the 1H tautomeric form 
or, as might have been expected from previous 
nports5.12.13 of the ring system, the alternative 9H tau- 
tamer. 

Conwsion of 10 to 12. In an endeavour to establish 
tbe structures of the products 10, catalytic reduction of 
the exocyclic double bond at C-9 was carried out after 
conversion of the aldehyde 101 to the ester 11. The 
dihydroester 12 was an oil, absorbing at 22!5,273,282 
and 293 Ml (log c 4.18, 4.14, 4.07, 4.01) that crystallised 
over several months. Ethyl 25 - dimethyl - 1 - phenyl- 
pyrrole - 3 - carboxylate (14) was synthesised (Scheme 
5) from ethyl hexa - 2.5 - dione - 3 - carboxylate (13)” 

I 
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phenylhydroxylamine with ethyl acetoacetate, giving 35 
- dimethyl - 1 - phenylpyrrole - 2,4 - dicarboxylate in 
poor yield, with competing side reactions.” However, 
pyrrole - 2.4 - dicarboxylates lacw a I-phenyl group 
are described widely, the syntheses being of the 
Hantxsch or Knorr types, involving the condensation of 
a C2N with a C2 unit to provide the pyrrole ring. The 
Knorr syntIn?sis has the drawback for the preparation of 
l-substituted pyrroles that the usual method of in sillr 
generation of the unstable a-aminoketones required, by 
reduction of cloximinoketones, is inapplicable. 

Using the Hantxsch approach (Scheme 6), ethyl bromo- 
pynrvate” was condensed with ethyl a&mcrotonate 
(l!Ia).- A major problem with this arul subsequent work 
was the lack of information on PMK shifts of ring 
protons in comparable pynoles, and the similarity of the 
W spectra of various pyrrole dicarboxylates. ‘Ihis 
required reliance on chemical methods to solve questions 
of positional isomerism, and this turned out to be 
misleading. Thus the product of reaction of pyruvate and 
crotonate gave a pyrrole diester whose expected struc- 
ture 16 was apparently continued by selective hydrolysis 
in ethanolic potassium hydroxide, carried out in fair yield 
to a mono acid, in accord with the clain? that in pyrrole 
polyesters “@position (esters) can be attacked only by 
alkali in excess of the amount requked to hydrolyse all 
esters in a-positions”. However, the half acid obtained 

6% _ 

and aniline, but the simple confIrma& of structure of 
12 hoped for was not forthcoming when 14 showed 
absorption at 237 and 265 (sh) nm (log c 4.04,3.68). The 
UV spectra of I-pbenylpyrroles are dependent upon 
coplanarity of the aromatic ringsI and this is ensured in 
the case of 12 by the C-9 bridge. The 2Jdimethyl groups 
in 14 on tbc other hand force the rings to skew relative to 
one another. Indeed, atropisomerism has been demoa- 
&rated in a similar compound,” carboxylated in the 
phenyl ring. 

synthtXis and react&r of pyrrole.9 &h?d to 11 
(i) Pha~yipymle carboxplic acids. As tberc is no 

simple method of synthesising a 1-phenyipyrrole-3-tar- 
boxylate without alkyl substituents at the 2- amI/or 5- 
positions, the synthesis of bridged models was under- 
taken. I-Phenylpyrrole2carbonyl chlorides bearing a 
variety of substituents on both r&s have been cyclised 
to 9H - pyrrolo(l,2+$ndol- 9 - oaes by Friedel Crafts 
reaction, establishing a carbonyl bridge between the 
ring~‘~” It seemed plausiie therefore to use this ap- 
proach and fogow it with a Wittig reaction to complete 
the synthesii of a pyrroloindolylidene acetate such as 11. 
However, there were no examples in which the startiqe 
phenylpyrrole-2carbonyl chloride bore a carboxylic 
group at position 4 which would be required to provide 
the carboxylate at c-3 to complete the chronmphore 
present in 11. The only simple 1 - phenylpyrrole - 2,4 - 
dicarboxylate so far reported involved the retIux of 

thereby, after conversion to the half acid chloride, failed 
to cyclise in the Friedel Crafts reaction. This was initially 
interpreted as due to steric hindraM to ring coplanarity 
offered by the pyrrole a-methyl group present in 16. 
Although not very convincing, the selectivity of the 
saponi5cation and the refusal of the diacid obtained by 
total saponi6cation to form a cyclic anhydride made this 
conclusion more tenable than the alternative explanation, 
which was that the product of reaction of pyruvate and 
crotonate was the /Q?diester 17. Accordingly, it was 
decided to synthesise the desmethyl analogue of 16, 
using the a&macrylate lsbp instead of the crotonate. 
However, the acryiate reacted with bromopyruvate to 
give a complex mixture under conditions (reflux in 
ethanol) which &iced to produce product cleanly in the 
case of the crotonate. 

The choice between the isomeric diester structures 16 
and 17 was settled in favour of the latter by converting 
the compound via the diacid 21 to the knowr? dimethyl 
ester. It remained to show which ester had hydrolysed in 
the selective sapon&ation m&gone by 17.3 - Acetyl - 
2 - methyl - 1 - phenylpyrrole - 4 - carboxylate (19 was 
synthesised from bromopytuvate arul4 - an&opent - 3 - 
en - 2 - one (lSe).” A subsequent haloform reaction at 
room temperature gave the haIf acid 19 (m.p. 148”, Y 
1625,1710cm-‘). This was not identical to the half acid 
obtained by partial saponitlcatkm of 17, which therefore 
must have been m (m.p. 1220, Y 1630,1720cm-‘). Both 
acids gave the same diacii 21 on complete hydrolysis. 
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The rnis~~ faihue of this diacii to umiergo internal faction which is adjacent to an ~substi~t~ position- 
anhydride formation, in contrast to the behaviour repor- irrespective of whether that position is a or ,9 in the 
ted for 1 - phenylpyrrole - 3,4 - dicarboxyhueP may pyrroie ring-is probably more labiie to hydrolysis than 
reflect the fact that the 3-carboxy group is forced out of one which is not, for purely steric reasons. 
eopiauarity with the ring.= This explanation was sug- These problems dictated another approach: assembly 
gested for the split CO absorption displayed in the IR of the pyrrole ring in terms of C,N t CJ components. 
spectrum by the dimethyl ester of 21. Equally, though This idea had been used in the synthesis of prodigio!dn26 
pyrrole /%esters are no doubt, other things being equal, and employed diethyi et~xy~~ylene~o~te (2%) as 
less hrbiie to base hydrolysis than a-esters, an ester a key material. Siar compounds were employed in the 
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synthesis of some amino and hydroxy 1 - phcnylpyrrole - 
2.4 - dicarboxyktes.n Ethyl N-pheny~ycinate (22p 
was added to the diester 230~ to Rive a product which 
was immediately treated with base, giviqt the hydroxy- 
pyrrole 24 in excellent yield (Scheme 7). The ketoester 
23bm was substituted for 23a since it was thou&t li4ely 
that the cyclisation of the resulting intermediate would 
occur at the acetyl CO to Rive 3 - methyl - f - phenylpyr- 
rok - 2,4 - dicarboxylate. However, the compound 
isolated was again a 3-hydroxypyrrole, 25, resulting from 
the alternative mode of closure, onto the ester CO. This 
qiospecitkity could not be altered by changing con- 
ditions. It finally became necessary to use the diketone 
23eS to obtain an intermediate whose cyclisation to 26 
was necessarily unambi@ous, but provided the 4acetyl 
in place of the 4uubethoxy pryyole. Bromoform reac- 
tion at 60” Rave the half acid 27 (v 1660, 169Ocm-‘), 
methylation with diaxomethane yieldin the mixed ester 
23. The synthesis of the pyrroloindolone then required 
the selective hydrolysis of the ethyl ester, formation of 
the acid chloride and cyclisation. However, in co&ma- 
tion of our earlier result with the hydrolysis of 17, 
hydrolysis ckaved the methyl ester to Rive back 27. 

(ii) Tricyclic pyde and synthesis of 32. The Letoacid 
29 (Scheme 8) formed by hydrolysing the ester 26 was 
warmed with a slit&t excess of freshlydistilkd thionyl 
chloride in chloroform, RivinR the corresponding crystal- 
line acid chloride. Upon briefly warming the acid 
chloride in a solution of aluminium chloride in nitroben- 
xene, the pyrroloindolone 38 was obtained in excellent 
yield. Stirring with sodium hypobromite in dioxan under 
carefully controlled conditions Rave the corresponding 
4eto acid after acidi6cation. Because of insolubii 
problems, this was not characterised but immediately 
&erifkd to 31 with diaxomethane/THF. Notwithstand- 
ittR that a similar diary1 ketone, fluorenone, condenses 
with phosphonoac.9tate anionP attempts to effect such a 
cotxknsation in the present case failed. This was 
ascribed to the steric hindrance presented by the peri Me 
group to the approach to the CO carbon of the bulky 
anion. However, Reformatsky reaction Rave a B- 
hydroxyester which eliminated water on warmirg in 
benzene with a trace of acid, atfordinR the required 
crystalline ethyl 2 - carbmethoxy - 1 - methyl - 9H - 
pyrrolo[l&a)indol - 9 - ylidene acetate (32). the 
&nikrity of whose UV spectrum to that of the Vik- 
meierderived adduct 11 conlhed t& structure of the 
latter. 

ExPmMmTAL 

Unkss otberwir stated: IR spectra were NO in KBr on a 
unicam sP2Oo qJectrometer; UV spectra were obtakrd on a 
unicam sPt?al spectrometer with sum&a in J&OH; PMR spec- 
tra were run at 6oMHz on a P&n-Elmer RI2 spectraareta 
witb sampks in CD&; ethyl ester methykoe/methyl coup- 
constaots were 7 Hz: TLC data refers to silica G&A dates aod 
development in ~~&IKWOA~ 9/l; solvents we; &istiUed; 
Fhlka “PracW Grade rcagcots were oscd hugboot witbout 
forth purifhtioo; meI% points are IlDWfECtUiandwm 

determinrd on a Kotkr hot-stage; sdveob were. removed during 
workup of reaction by rotary ev2pomtcu at water pump vacuum 
osiv a waterbath at approximately W. 

Ethyl Y3 - meMndoI - 2 - ~0 - 3 - ox?~row&r~‘~; 
(12.0&88mmol)wasaddaiwitb mchmcal 
lindok (4.4Og, 34 mmol) in Nadriai Etfi (32 ml). The mixture 
was cookd in ice and ethyl 3 f 0x0 - 3 - chloropropraooteu in 
Nadrkd Et20 (Ioml) added ovcl3Omir1, mainhi& stirr& 
Thercactioowasstinedforafurtber90min.tbekebatbbeina 
rcmovd 30 min after stirring was compk.tc.~ Tbc mixture Wra 
a8ain cc&d in ice, and water (5Oml) addal with mcchkal 
stiHing.Tilcpbasc3wl?rcscpwatal,tbeJ3t~oeMpoRtedaad 
replaced with CM!& (40 ml). Tke aqueous plmsc from the reac- 
ti& was extra&J with CHClj sohi the o&ok phase washd 
withwater(2xH)ml),S%aqNPHC4(50ml)ladwota(20ml), 
&ied@fgSO~,6ReredandevaperaMto&ive8.6peil.lltiswas 
chreaMogrsphedonaGradeIAhuninace~ektkgwith 
EtoAc/bearenc. kitisuv 5M ti 6nallv 119. aivia~ 28a crude 
crystaliine prod&, w&h~ykkkd 2.04i (Gg In.;. IaT-10, on 
rccryAhtioo from CHClJEtto. (pound: C, 68A; H, 6.k N, 
5.9. Cak. for C,,H,,NO,: C, 68.6; H, 6.2; N, 5.7%). A, 239, 
317 MI (log c 4.17.4.32); A, @OH/HO-) 337 nm (log c 4.41); 
V, 3320. 1738. 1638cm-‘; S 1.30 (t, CH#&). 260 (II. ArMe), 
3.99 (8, CHJ, 4.24 (q, C&CH,), 7.0-7.8 (m, ArIi). 9.39 (‘h, NH). 

3 - Chho - U3 - nU?thdidd - 2 - VnDtV& (4. Wch 

(2.5 ml, 27 mmol); redi&& from Na, & &fed to ice cold 
DMF (7ml) rcdistilkd from CaJ& and stored over Lhde 4A 
sieve. and the mixture added to 3 - mctbylindol - 2 - yl m&i 
ketone.’ (1.380, Smmol) in pure dry DMP at room temp. The 
mixturcwashcatcdfor5mkatWwitllstilT&auowaJtowol 
toroomtempaadpa&ionalbctwccoaq lMKOH(Xlml)and 
EtOAc (XI ml). Tbc or&c pImae was washed with water (4 x 
20ml),~(Na2C03,filtaedaodevsporotedtogive1.46gof 
crurk Product. RecrystaUisstkn from bcnzeoc 8ave 880~ of 
product as yellow crystals (50%), m.p. 15T. (Found: C. 65.9; H. 
4.6; N, 6.2; Cl, 16.7. Cak. for C,2H,&JNocI: C, 65.6; H, 4.6; N, 
6A; Cl. 16.256). A- 264. 37onm (log t 3.85, 4.19); V, 3280. 
1640, 1570 cm-‘; 8 2.43 (s, ArMe). 650 (d, J = 6 Hz, QfCHO). 
6.9-7.6 (m, MI), 8.60 (IS, NH), 10.12 (d, J-6Hx.CHO). 

Methyl 3 - chhv - y3 - nuth$indol - 2 - yl)propaoah 
(5). The propenal 4 (470 aas, 215 mmd) was s&al with a mix- 
ture of active MD& (3.800,43.6 mmol), KCN (570 -8.8 mmol) 
sod AcOH (0.2ml) in MeOH @ml) at room temperature for 

C02Me 

31 
!kbeme 8. 
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12hr.’ The Mn4 was 8ltered off and Ghuated with sma8 
poItht3ofMCOHUlltiltbCtIifU&waSCkariOtbCW.ThC 

MCOHpbX8UlW~cOmbinedXDdCvaponted8QdtbC~~ 

pa&iooedbetweeawater(15ml)andEt~(15ml).Tbeaqwa.nu 
phase was washal with Eta (2XlOml). the organic phases 
wmb&Ial. drkd (NM@), tutwed sod evaporated to give 361 m 
@Ul.ThkWXSChromatoqapbed 00 a pkte, developii with 
CHCiy/hexaoe 3t7. to give two compouk: the z p#uduct 
(138 mg, 26%). 4 = 0.32, m.p. 90.103’. and the E product (81 nu, 
15%),R/=054,all08.Thecly&al&pnxhlctwutwicereclye- 
tallked from benzne/hexane to give yellow needka. m-p. 132-Y. 
(-Pd 63.0; H, 4.4; N, 5.1; Cl, 14.0. WC. for C,&N&Cl: C. 
62.5; H, 4.8; N, 5.6; Cl, 14.2%). A, 254, 3401~0 (log l 3.98, 
4.25); vuu 3410,17(H, 1603 cm-‘; g 249 (8. Arhfe). 3.80 (s. OMe), 
6.38 (s. vioyl CH), 7.0-7.7 (m, Ad), 8.45 (bs. NH). ‘lbe E isomer 
heid similar spectroscopic chmacte&tics, the only tik 
diRexence beiog the vinyt a-t, which appeared at d 6.17. 

MfethyUndole-2-c~~y& Anhydrous CrO, (17.21 g, 
0.11 mol) in CIi2cI, (108 ml) was slowly added to pyridiae 
(15Oml. 1.9md) with stkriug, cooliug the flask in ao icebath. 
3Methylindok-2-m (8.00 g, 5Ommol, prepared from tbe 
2uta’ by hydride redudi011)‘~ was added quickly aod stirring 
contiauedforafm&r5min.Tbemixhrewasallowedtowarm 
to nlool temp aod tlk? solvent evapomw. The residue wu 
partitioned betwen 2M HCl(4Oml) and EtOAc (4Oml). the 
orpanicphasewashedaritbwata(4Oml),dried@J~4),Bltaed 
sod evapowed to give 5.650 (71%) of yellow product, m.p. 
135-F. A sampk recrydallised from benzene gnve white rods. 
mp. 142-3’ (w).‘o 

Methyl W-mdhykdol-2.yl)pmmoate (7). THF was dried 
by dis&ti& tram LAH. Trimethym (224mg. 
1.23mmol)inTHP(Sml)waseddeddropwisetoas~ot6096 
NaH/oil (50 m, 125 mmol) in THP (15 ml) at mom temp aod 
stirred 1Opaih 3 - Mdhylindde - 2 - ciubox&khyde (1% mgt 
1.23nrmol)iotheTHpf5mnwasaddeddroDwisewitb~at 
roolnten&aods~~oed3omin-aftera&litionwoa 
uxnpkte. lEe sdveot was ewpomted and the residue par. 
titioncd betwwn wata (1Oml) and B&o (ISoIl), the organic 
phwewa&alwithwater(2x10ml),drkd0J&C4),filwdaod 
ew to give 237 p18 yellow crystals, m.p. 1259 &cry&d- 
lisatkn from EtOH gave 172lng (65%). mp. 1829 (pound: C. 
72.01 H. 6.0: N. 6.5. Cak. for C,,H,,N(x: C. 72.5; H. 6.1: N, 
6.596). A,. 

._ ._ 
255. 35OMI (leg #? 4.08. 4.62); v, 3370, 1690. 

162Ocm-‘: d 2.41 la. ArMeI. 3.78 Is. OMeb 6.06 Id. J= 
15 HZ, =CHCD-), 7.g7.5 (m_ ASH), 7.80 (d, J = ij Hz A&. 

2-Ca&hoxy-l-cMotv-3-din&hylamino-9-mdhyI- 
3H - pyr&[l&a]ind& (9b). PO&/DMP mixture (0.35ml, 
1.0 mmol of fomlylat& reageot), prepend aa ill the syntheak of 
4,wassddedto2(203m&0.83mm~l)diasdvediutheminimum 
volume of (c&cl~. Aita lhr the feactioo was w 
between CHCL (15 ml) and sat Ns,COI w (1Oml). The organic 
phase was wa&d u& wata (lo-&-d& (N&Co&, 5lLred 
sod evaporated to give 266mg thick oil. This was chromati 
graphed on a plate, and the cry&a&e product renystallised 
tromE12O/I(M(Ppefrol.~~90~(3496)otproduct~~e 
yellow &y&k. &p. 9&l’. (R&d: C; 64.7; H, 3.8; N, 8.5; Cl, 
11.1. Cak. for C,,H,&J&Ck C. 64.1: H. 6.0: N. 8.8: Cl. 11.2%). ~.. . . . . 
A, 267. 364om (?og c 3.79; 4.24j; Y; lti, .lti. 1310, 
735 cm-‘: 8 1.30 (t, CH&&), 2.#) (8, NMe& 2.38 (a, ArMe), 4.26 
(q, CWH3,5.25 (8. CIWW, 6.6-7.4 (m. &H). 

2-ca&thosy-l-ch&lv-9H-pymw&llilldd-9- 
yuale act?tddehyde (l(b). Rea@ots were combinal as in tbe 
~of9becxceptthato.mmloff~ylatipe~nt~ 
employed,aodtherea&nwesheatedat7@’forlhr.Ahard 
crystallinemassfonwd,whichwas@tmtedwith.satNa~~ 
aq.Kecrysta&tionofthenGluefromaqwousDMPgave 
184~(73%)oftheyellowQyst&oeprodudm.p.#)cY.Tbe 
PMKspechumeatabWedthfittIdawasa~ofthetwo 
geomebic komen, present io equal amounts. (Pound: C, 64.0; H. 
4.0; N, 45; Cl, 12.0. Calc. for C,&O,NCl: C, 63.7; H, 4.0; N. 
4.6; Cl. 11.8%). Au 255 (ah), 263 (sh), 270.32.w40,359 om (log c 
4.21. 4.26, 4.27, 3.87, 3.98). v, 3100, 1695, 1660. 1625cm-‘; d 
1.43 (t, CH$&), 4.35 (q. C&4X,), 6.45 (d, J = 9H2, 0.5 H 
approx, =CBCHO). 6.94 (d, I =EHz, OJH appror, 

=CCyCHO). 7.0-8.2 (m. ArH, Amoco which two @mk at 7.65 sod 
7.7Oumld be sipekts due to H-3). 10.75 (d, J = 8 Hz, 0.5 H apprOX., 

CHO). 11.21 (d, J = 9Hz, 0.5 H approx., CHO). Spin-spin 
deco@ingcontlrmedthecoupliugofthes~satg6.45and 
6.94 with those at 11.21 sod 10.75 respectively. 

2 - Caxy - 9H - pym&[l&ajidol - 9 - ylidaw 
ace&it?hvde (la). POWDMP mixture 10.84ml. 2.4 mmd of 
formykt& lx&e& p&an?d 88 ill the ‘syntbah of 4, was 
addedto7(165m&O.~mmd)eadtberractionstimd~6(Pfor 
1hr.Afklcodin&tbenliXtWWUpaft&WibetwanCHCl, 
(15 ml) and sat Na$O, aq (1Ood). The aqueous phase w 
washed WitJl CHCl~ (15ml). the organic *a combioed, 
Ivnahed with wates (3XUml). drkd (N&o, 8ltered and 
evapowed.Tbcfeakluewas chromatqpaphed on a plate. sivins. 

inorderofinwa8~~,A(83mg,m.p. l92-89,e(7lnl&oil).C 
(24mg, m.p. lg3-59. On atandiog B convated to A, which was 
identitkd aa the ac&klehyde lb BecrystaUkatior~ of the com- 
biDedAaadBtrectionsfromMeOHgave130P40(6796)oZthe 
acetaldehyde as yellow crystala, m-p. 1W. (pound: C, 71.8; H, 
4.2; N, 5.8. Calc. for C,,H,,N@: C, 71.1; H, 4.1; N. 53%). 
&.,-see IXscuion; v, 3100,1708,1664,1618cm~‘; 8 3.85 (I, 
OMe), 6.45 (d, J = 6 Hz, -CHO), 7.1-7.6 (m, H-&8& 7.32 (I, 
H-3), 7.69 (s, H-l), 10.30 (d, J = 6 Hz, CHO). C wu identitled as 
methyl3(l-fomlyi-3-wthywol-2-yl)propelwe(i.e.the 
N-formykted star@ mate&l) on the bash of the followise: 
Aa. 254,348 am (kg c 3.67,4.17); V, 1709,1625 cm-‘: d 240 
(s, ArMe), 3.85 (s. OMe), 6.XI (d, J = 16H2, aC&Me), 7.3-8.3 
(m. ArH). 7.95 (d, J= 16H2, AS&). 9.35 (1. CHO). The crude 
yield of C tbua represents 13%. 

2 - Carbome&~ - 9H - pynolo[l~-a]i&l - 9 - yiiabu acetic 
add muhyi utrr (11). A mixture of lh (133~. O.S3mmol), 
KCN (141 mg, 2.16 mmol), active M& (935 n& 10.75 mmol), 
AcOH(2drops)andMeOH(6mDwaeaimdatroomtempfor 
15hr.TbeMn4wastutaedotTandt&uatedwithsmpnpoltkms 
ofMeDHtmtilthetritwatewasckarinthcW.TheMeOHphaaes 
Wt%C4ldlKdMdGvaporated,andtbC~Sidnepertitionedb 

tweenwata(lSml)radEt~(lSml).Tbe~phase~dried 
No&Q), 8ltered aod -evapaated to give a crystal& produd 
whichon~f.romMeOHa&&d116mg(77%)of 
the yellow pmdoct, m.p. 1!&2’. (Folmd: C. 675; H. 42; N, 5.0. 
Calc. for C&NO,: C, 67.8; H, 4.6; N, 5.8%). A- 243,265,303, 
316, 344nm (log l 4.32, 4.62, 4.11, 4.15, 4.15); v, lmr. 1624, 
116Ocnr’; 8 3.89 (a. 2xOMe), 6.38 (s. =CIjC&Me), 7.u1.2 (m, 
AlW. 

2 - Ca&mwthoxy - 9H - pywolo[lfa]&& - 9 - yl acdic acid 
why/ ester (U). The eater 11 (187mg, 0.66mmol) io BtOAc 
(Uml)waastirredwitb~(1Oms)unda1atmH~focjondn. 
Thesdnwaa5tte&Unw&C&eandevaporaWtogiWanoil 
(13711&. This was chromat& on an aluminm pkte. 
devcropiss with benzeoe/EtDAc 9/l, to give 98 mg (52%) of the 
product as a yellow oil which ayscallised over several months. 
A--see Dkausiin; v, 1738, 1708, 1240, 1212, 755cm-‘; d 
CHCl, 2628 (m, CH& 3.71 (s, OMe), 3.78 (s, OMe). 4.1-45 (m, 
beazyik CH). 6.47 (6 J = 1 Hz, H-l), 7.0-7.5 (m, HWJlh 7.62 (4 
J = 1 Hz, H-3). 

Enlyl u - dim&$ - 1 - phenylpytmlc - 3 - wbowe 
(14). The ester 13 (3.72g, 2ommol)‘~ was stirred with anil& 
(1.86&#)mmol)ot7oofor~ominand~owedtocod.Tbeoil 
was chro~ on a cdumn, dcvekpiug with benzene, to 
give 3.43 g (71%) of the produd as a reddkh syrnp which alowly 
-&ystaUd on ~refrige&on, atT_ p& &.p. 3p43s A 
samde was nxr~ataUked with d&ulty from MeDH aq, radii 
the .m.p. to 4*. (Pou& C, 73.8; fi. 6.8: N. 5.6. &k. f& 
C,,H,,NC&: C. 74.1; H. 7.0; N, 5.8%). A..,-= &llslioa; 
vm*, 1700,1605,1585,1220,1080,770,6#)cm-’; s 1.35 (1, 
CH$&), 1.97 (s, ArMe), 2.32 (a. ArMe), 4.25 (q. C&W), 6.39 
(8. HA). 7.0-7.6 (m. uhmvl H). 

jxdhjl2 - wkthjl - i - &ly&ytrVle - 3.4 - &icatf#lotc 
(17). Etbvt bnxnoovnlvate 1488mK. 2.5 mmo0’9 wall added to 
lk (512 & 2.5 o&l)= in‘aba E&H (2 &The mixture was 
n~edfor2Omin,evapoWed,aodthereaiduepertitionedbe 
tw#n Wats (20 ml) sod Et@ (20 ml). Ibe agank phwe was 
drkdWgSO~,tUteredandevapwaWultimatetyundahW.I 
vaclmm,toykld544mgbrownsyw(TL96),plnreaouohfor 
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su~nt reaction. Chromatography of #w) m 00 a plate ykl- 
dcd 140 n\g (70% recovay) as a brown syrup. (Found: C, 67.4 If. 
6.5; N, 4.2. Cak. for C,&NO,: C, 67.8; II, 6.4; N. 4.6%). A, 
229,256 (sh) Ml ooo c 4.22,3.97); VWh) 1730-10.1240 cm-‘: 8 
(CC&) 1.30 (1, C&C&), 1.33 (1, CHrC&). 2.26 (I, ArMe), 4.17 (q, 
CHQG), 4.20 (q, CUZFH3. 7.09 (I, pyrrok H), 7.2-75 (m, 
pbenyl IQ. 

2 - Methyl - 1 - pknylpyrmle - 3,4 - &a&o&c acid 3 - ethyl 

utcr (28). The dida 17 (1.25& 42mmol) was St&d with 
ethanolic KOH (8.2 ml of a soln containing 55 mg oil-‘) at room 
temp overnight. The mixture was evaporated end partiti01K~I 
betweenwata(20ml)aadEt20(20ml).Theaqueouaphasewas 
acidi&dwith2MHCI,andextradedwithEttO(ZxlOml).Tbe 
organic phases were combined dried (MgSO& Blteral aml 
evaporated,eivisg63Sme(SS%)ottbeproductasasynrpwbicb 
slo&y cry&&M. A sa&k rccrystaU&d from EtOfi g&e m.p. 
122-Y. (Found: C, 653; H, 5.2: N. 5.1. Cak. for CIIHI,NOI: C, 
6S.9; H, S.5; N, 5.1%). A, 226,256-68 nm (log c 4X2.3.90); v, 
3S2500, 1720, 1630, 1248cm-‘; 8 1.43 (t. CHg&), 2.40 (s, 
Arhfe), 4.42 (q, C&CH,). 7.1-7.6 (m, ArH). 11-13 @s, OH). 

2 - Mdhyl - 1 - phtnylpyrmlc - 3.4 - dicarboxplic acid 
(21). The &k&r 17 (1.25g. 4.2mmol) was stirred under re8ux 
with ethu& KOH (40 ml of a soln containing 55 mg ml-‘) for 
lhr.ThemixturewasevaporatedandtheresiducpartSonrd 
between water (IO ml) and J&O (10 ml). The aqueous plmse was 
acid&dwith2MHClandthcoroductcolkctalbvtMrationto 
give, after dryiog over P& in oacuo. 740 rpe cnsai dp. 240-Y. 
(pound: C. 64.2: H, 4.8; N, 5.3. Cak. for C,&,NO,: C, 63.7: H, 
4.5; N, 5.7%). A, 229, 260 (sh) Ml (log c 4.30, 3.95); v, 
35U&2500, 1672,1598, 13OOcm-‘; 8 &DhfSO) 2.22 (s. ArMe), 
7.29 (s, phenyi H), 7.40 (s, pyrrok IQ, 8.6 (bs. 2 x OH). 

LXmtihyl 2 - methyl - 1 - phmylpymle - 3,4 - 
dica&ox$utr Tbc rliacid 21(3RI m 1.22 mmol) was dissolved 
indryTHF(4Oml)andetbrzealdiaumKthaocaddedwithstir+ 
ontil gas evolotion ceased The solvent was evapor&d aod the 
r&tine partitiwed between sat N&Q aq (1Oml) sod E&O 
(ISml). The or@c phase was dried (Na$O& tlttd sod 
evaporatedtogiveayeUowoil.Thiswaschromato8&&ona 
plate. atlordme 28orQJ (84%) of the prodn? *chfs;zMz 
taUised (m.p. 50-50) on standiqg. Becry- 
pve mat&l mp. 67-9” (709.” 

~hyl3-acdyl-2-mdhyl-l-plrarllp~-4-c~~e 

(18). Thin was preparal in the sann! maMcras17~ 

theamide1se(437~zs~~for151pod~for4omin. 
This gave 448a brown syrup (66%). pore coo& for ti 
reaction. 19Omgykkkd 110mg(5896rczovay)asrbrownsynrp 
after chnnnatography on a plate. (poundz C, 70.2; H. 65; N, 5.7. 
Cak. for C,&NO,: C, 70.8; H, 6A; N, 5.2%). A, 234, 270 
(broad sh) nm (log c 4.21, 3.84); v&- 1710, 1665cm-‘; 6 
(CC!,) 1.32 (1. CH&&), 2.19 (s, ArMe), 249 (8, AC). 4.20 (q, 
C&CH,), 7.14 (s, pynok II). 7.1-7.5 (m, phenyl Ii). 

2 - Methyl - 1 - phenylpyrrok - 3,4 - &&oxylic acid 4 - ethyl 

ester (19). Aqueous sodium hypobromite soln. containing 
1.5 mmol ml-‘, was made by c&ug a soln of NaOH (4.Og) io 
water (20 ml). aml adding Br2 (4.80 g, 30 mmol) dropwise with 
stir& keeping the temp below KP. The k&ester 18 (284nl& 
1.05 momI) in dioxao (0.8 ml) was s&ai Ggorously at room temp 
sod tlh? cold hypobR&e solo (1 ml) added dropwise. followed 
byOJmlaliquotsatlSminintavslsuntiltheabsorptioamexi- 
mumhadshiftedto226nmandm,lollgnsltaedThemixture 
was par&m?d between water (10 ml) aod Et20 (lOml), the 
aqucouphasecookdinice,acMifkdwith2MHCI,extracted 
with B&o (2XlOr@, the organic phases combined, drkd 
0ff@&$=$&e”“*d to give lrnrao of e 

~onapkte,dcvdopralwrth 
MeoIuCHCl, l/9, to give w)m (17%). m.D. 148-XP. The uv 
spednun cloiely rescibkd t&t-of 2O:&ind: C, 65.5; H. 5.4; 
N. S.O%-isomeric with 21). v,. 3500-2500. 1710. 1625. 
lb cm-‘. This material, on n&x a &anolk kOH (j eqoii 
ofasdnconEPiniag35rqeml-‘)gaveaftaworhrpasintbc 
preparation of 21 (a sup@. mataial identical to 21. 

Lkthyl 3 - hydroxy -- l-- phatylpynvle - 2,4 - dicat6oxylate 
(24). lbe die&r ZYa (4.32~ 2Ommol~ was s&at with 22 
(358g,#)mmd~atl~ftor2hr.Theresctionwas~ 

between 2M HCl(3Oml) aad Eta (5Oml). The organic phase 
waSwaS~withwata(3Ooll),drkd(MgSO&).6ltLTCdaDd 
e~~togive7.0gofagum.This~lddedinportionsto 
abs EtOH (25 ml), pretreated with 6096 NaH/oil (&HI- 
#)mmol).ThemixturewasstirraJ15mioaftcztheexo&cXmic 
reactionceal&alldtbesolveatwasthenevapmat&Tbe 
~oilwaspartS~dbetween2MHCI(3Oml)andEt~ 
(so ml). ami workaf IQ to give 5.og of pmdut as yellow cryuak. 
RecrystaUisation from MeOH a&mlal3.16p (52%). mp. 83X. 
(ponnd: C, 63.8; H. 6.0; N, 4.2 Cak. for C,&NO,: C, 63A; H, 
5.7: N. 4.6%). A, 230, 262nm (los c 4.44, 4.07). Au 
EH/HO_) 233,250 (sh). 283 (sh). 330nm (log c ?.41’4.26,3.87. 

; v, 3700-2500,1720,1645,1582,1238cm- . E (CClJ 0.90 
(;, CHzC&), 1.17 (f CHzCfU, 3.88 (q, C4KIW, 4.05 (q, 
CB,CHd, 6.92 b. pyrrole H). 7.09 (s. phenyl H), 850 (bs. OH). 

Bhyl4 - ace@- 3 - hedtvxy - 1 - phenhywole - 2 - 
clwbo* (u). The kctoe3ta 2% (1.86& 10 mdp wail stil- 
red with 22 (1.79g, 1Ommol) at 131p for 1 hr. The reaction was 
partSomxfasinthepreparationofU.gi&tg3.2gofagum.Aa 
aliquot of this (590 ms) was added to EtOH (IO ml) pretreated 
with 60% NaH/oil (@lmg, 2mmol). Worhrp afta 15 min as 
before &ave 4u2mg of product as white crystals. BecryXtal- 
lisation from MeOH gave 251 rpg (50%), m.p. 109-F. A second 
recrystallisation from hcnz&hexaae raised this to llw. 
(Pound: C, 65.7; H. 5.5; N, SS-isomeric with 20). A, 246nm 
(log c 4.23), A, @tOH/HO-) 245,268.358 om (log l 4.12,4.10, 
359); v, 3300,3130,1658,1672,12@-3Ocm-‘; d (CCI,) 1.05 (t, 
CW43.2.35 (s, AC). 4.04 (9, CYiCHd. 7.10 (s. pyrrde H). 7.24 
(s, phenyl H). 9.27 (bs, OH). 

arhrl4-oc~-3-mdh~-l-p~~~-2-c~e 

(26). Tbc diketone 23c (5.22& 33.5 mmol)w was stilTal with 22 
(6.000, 33.5 mmol) at 110-w for 2br. Tbr. react&~ was par- 
tSom?d as in prepa&on of 24 gi* 95g of a gum This. 
dissolvedinmiaimomvotumcofobsEtOH,wasaddedtoahs 
&OH (50 ml) pretreated with 60% NaH/oil(l.34 g, 335 mmol). 
Crystallisntionocanred,andaftcr5mio+tbeproductwastUtaed 
sod washed with kc-cold EtoH, giv+ Sslg (61%) rap. 142-F. . . 
RecrystalluabonfNxnaquUIu3DMFraisedthisto114o.(Fomniz 
C, 71.1; H, 6.2; N. 5.B with 18). A- 238,272 (broad 
sh) nm (log t 4.40.3.88); v, 1701, 1658. lU8, 1129cm-‘; 6 
(&-DM!SO) 0.88 (1, CHJJ43.2.23 (s, AC), 2.40 (s. ArMe). 3.84 (q. 
CYzCU 7.19 (s. pbenyl H), 7.75 (4 pyrrok H). 

3-M*hyl-1-p~~~-2,4-~~~~ocidZ-dh~ 

ester (n).Tk kctohw 26 (27lm& lmmol) suspended in 
dioxao(lml)wasstirredv&oroulyat6oo.sodiumhypobromite 
soln(2ml,leq)~Ilaintbesyatheasot19,wuadded.At 
2minintervak,further1mlaliquotsofhypobromitewaeaddaJ 
untiltheabsorptionmaximumhadshiftedtobelow23Onmaml 
m,lOIl@ZldtLTCd.TbeUliXtUlCWMCOOkddpartitiooedb 

tweenwataCLOml)aadEt?O(3xlOml).Theaqueousphase~ 
iceuwkd, acid&d with COM: HCI and extra&l with Et20 
(2X2OD). The two m phases were combined, dried 
0, w aDd eFrat+ ‘p “‘k24zqJ6; 
prod&, d.p. 1~208’. w 
raked this to 2tHLT. (ponad: C, 65.9; A, 5.7: N, 5B 
with 28). A, 226.250-60 om (log c 4.45.4.12). A- @OH/HO-) 
226, 266nm (log c 4.38, 4.17); v, 3480-3200, 1690. 1660, 
12M)cm-‘); 8 1.12 (1, CH$&), 2.69 (s, AtMe). 4.11 (q. C&CH,), 
7.2-75 (m, pbeayl HI, 7.52 (s. p!muk IQ, 10.0 (br, OH). 

3-Mdl?rl-1-p~llpyndr-2,4-~~~ocid2-dh~- 

4-mdhJI-ula(~.Tbehalfacid~(l~mp,O.~mmol)~ 
dissolvedillE&o(10ml)aadetbcreal&iKoml!&aneaddedwith 
stirripeImtilgasevoMionccasedTbemiXturewaswa.lhedwith 
s+.NaZCO, ~9 (5m0, Qied (NazC4). Bltaed llad enponted. 
@z$( $product as a syrpp ckao 011 UC, L 

; vmu 1715-05. 123&Bcm-‘; d 1.10 (t. 
‘X&f&). 2.65 (s. ArMe). 3.80 (I, OMe). 4.08 (q. C&(X,), 
7.1-75 (m, pbeayl H). 7.39 (s. pyrrok IQ. This mataid. oa 
trcatmeotwith1eq&anolkKOHasint&prepam&of2(. 
gWC27ill7O%yield. 

4-Ac~-3-mdhll-l-p~llplrrdr-2-c~ocid 

(29). TIE kc- 26 (5.32g. 19.6 mmol) was al&d UK&S 

rc8uxio5O%EtOH(7On@coatG1@KOH(5~~~~~ 
9Omiowhcnthcmixturewas~ 
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t?vQmad, the residue dissolval in watu (3oml) and washed 
wit!lRt20(15ml).lkeaquecusplmsewascookdinice,and 

(77%) of cry* mataid. dp. lk&P. Rei&alb& 
froa~ EtOH raised ttxis to 211Fg. (Foundi C, 69.1; If, 5.2; N, 5.7. 
Cnk. for C,,H,,NO,: C, 69.1; II. 5.4; N. 5.896). A, 239,271 (sb) 
nm (be l 4.31.4.02), & @tOH/HO-) u8,271 (sb) nm (log c 
4.31.4.14); v, 354WWXI, I700, 1627, 124Ocm-‘; 8 (&-DMSO) 
2.36 (k AC), 2.49 (5. ArMe), 7‘32 (s, pbenyl H), 7.78 (s, Pyrrok 
H). 

2 - Acdyl - 1 - methyl - 9 - 0x0 - 9H - pymdo[l&a]in&le 
(3g). The k&acid 29 (1.21& Smmol) in CHCI, (35ml) was 
stkdat4tLwwithexcessfresMy~~(5ml)uIltil 
soln was cmpktc (75 mh). The solvent and excess wnt were 
caretullyCveponted*tbS~SCidChloride.ULP. 

140-s: -w_ i730, lticm;‘, quantitatively. TEis was diiolv&l 
in llitTobeueDc (Iml). a solo d reaubiimed AlCl, (lsog, 
llmd)in&oba~u~(6ml)sdded,andtbemixt1uestimd 
at room temp for Zmin, then et 7(p for gti” Tk 
mixture was pvtitioasd between CHCl, (3Od) and 2M HCI 
(Uml), tbc organic plwc (colltainit# some ruspcnded solid) 
uwsbdwithwater(15ml)andevrporated.ater(100ml)was 
ddedtotbcredidueadtbenitrobenzaws~off.Tbe 
ddWLXhStCdDf~Surpe&DDf~pKldQCt,WhiCll 

wM5ltmedoflMddfiaIat l#rtogive936n@(93%)ofpak 
yellow cryatattme pfotkct, m.p. 197-#36’. T&k mat&al was wed 
instlb8eqoentrc8c&a.Anamtlydsaampkwarrecly~ 
from RtOHaq, raising tbc m.p. to ml19 (Fd C. 74.7: H, 4.8; 
N, 6.4. Calc. for C,,H,,N&: C, 74.7, H, 4.9; N, 62%). A, 247, 
269,277,286,332 nm (log c 4.17,4.39,4.48.4.4g, 3.81); Dar 16w, 
1665 (&I) cm-‘; g 243 (s, Ac), 2.57 (s, ArMe), 7.1-7.7 (m, 
H-15-g)). 755 (I, H-3). 

2-c~~-l-~yl-9-ou,-9H-pprrdo[l~ 
a]idde (3l). ‘DE d&done 3g @IOmg, 2.67mmol) in dioxan 
(25ml) was stirred vigorouly at w. sodium hypokomite 
(5.3ml,1ep)prepvedps~tbesyn~of19,~added.At 
2min intavals, fur& 27ml aliquob of hypobfomite were 
IbdddpntittlE8tWptbUmaximUmhSdShiftedto255Mlpnd 
nolollgerakred.Tbemixtmewascook!drmdwasbcdwitll~ 
(lOml),cooledipicePad~withoq2MHCI,wbaeupon 
prccipitrtionoccnmd.FiltlatiOUproVedditscult,bUt~rliqUOt 

waSworkedupiDthiswllytogiVeapoCrSampleoft&aCid 

cornspoadiqstotheesta31.~acidshowedA,255,267, 
2%2,332 IUD, A, @OH/HO-) 255.278.288.337 MI; v, 1680, 
1660(sh)cm-‘.]Tbcrestoftk.mixtufewasp&Rbnalbetween 
satNd!laq(15ml)andeno1&THFtotakeaUtkpooriy- 

(1Omt). -l&e cqanic pImae will iqmited, drial (N&CO& 
futcredanpe~pivipo440~(69%)of~~. 
v from MeOH pve 209tqt (31%). m.p. 13tW. 
(pd C, 70.0; A. 4.); N, 59. Cak. for C&N&: C, 69.7; H, 
4.6 N. 5.896). A, 256,272,2ez. 3321~1 (log l 453,4&I, 4.33, 
3.95); v, 1715,16g5,1200cm~‘; g 2.52 (s. Arhfe), 3.80 (s, OMe), 
7.1-7.7 (m, H+SB. 7.59 (s, H-3). 

2-~~-l-mdh~-9H-p~[l~~lindol-9- 
yune acetic add dhyi e&r (32). Compound 31 (289mg, 
1.2mmol) WY mixed intimately with excess zn dust (2alme), 
8ndrsoIaofetIlyt hnnww&& (171 pl, 15 mmol) ill dry 
benzule(7ml)addai.Asman~ofiodillewasaddedMd 
tkmixtursllro&ttordtnx,sti&vigoroMiy.Renuxwes 
c.oatbduBtittklbsorptioa msximumhd~to288nm 
albdnolo~dted.lbmixturewascookYiMd~ 
bc&wa CHCl, (2Oml) and 2M HCt (1Oml). The otganic phase 
waswa8bafwithwatm(2x1oml),dried(N&C4),mtmedand 

evapwakd to give 320 Iqs (81%) uf the in- B-bydroxy 
esta as a yellow oil which slowly aysdid (m.p. 110-p). A, 
N9,283,296nm (lq c 4.12,4.04,3.B); v, 3450, 1740, 1678. 
1518,1215,1186 cm-‘; d 1% (1, CH$&), 247 (s, ArMe), 3.81 (s, 
Oh@, 4.12 (q. C&C&), 7.1-7.4 (m. H-(5dD, 7.52 (I, H-3). This 
mat&l ia dry benzene (1.5ml) & a tmce of p- 
tolllenuulpbonicecif,iwasreauxaiforlmin.Tbemixhuewas 
pdtiod between sat Na&O, w (5 ml) and J&O (10 mt). ad 

Rec$&aatkn from MeOH m&d this & 156.$. ipouad: C, 
69.2; H. 5.4; N. 4.5. Cak. for C,,H,,NO,: C. 69.4; H, 5.5; N, 
4.5%). A, 247, 267. MB, 357 nm (log c 4.40.4.61, 4.69, 4.17); 
v, 16% (boa@. 1620, 116Ocm-‘; 8 238 (1. CHa& 245 (I, 
ArMc). 3.80 (s. OMeh 4.25 (9, C&CH,). 6.22 (I, =CWOSfh 
6.9-7.3 (m, H-(5-8& 7.45 (I, H-3). 
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