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Abstract-N-[(4-Methoxyphenyl)sulfonyl]-3-ethyl-2-fo~ylindole, made by direct electrophilic for- 
mylation of N-[(4-methoxylphenyl)sulfonyl]-3-ethylindole using a, cx-dichloromethylmethylether/TiCI,. 
was convcrtcd into the imine 23 by treatment with 2-aminostyrene. The imme 23, on treatment with 
methylchloroformate gave the hexahydroindolocarbazole 24, which was dehydrogenated (DDQ) to give 
the complctcly aromatic system 25. Other examples of this type of methodology for the synthesis of both 
indolocarbazoles and pyrrolocarbazoles are described. 

In 1979, the structure of the unusual fused dimeric 
indole alkaloid staurosporine 1 was reported.’ The 
only analogous structure is one of the trimeric prod- 
ucts formed by treatment of indole with acid.’ Stau- 
rosporine exhibits strong hypotensive activity, and 
antimicrobial activity against fungi and yeast. 

NHMe 

1 

The synthesis of the aglycone staurosporinone 2, 
offers us an opportunity to examine the intra- 
molecular trapping of an indole-2, 3-quinodimethane 
intermediate, where the dienophile is attached to the 
2-position of an indole rather than the 3-position. 
Previously we have used N’-Cmethoxyphenyl- 
sulfonyl-2-methyl-3-formylindole 3 as a precursor to 

RlOCOCl 

NPr;Et 

R = 4-!leOC6H4S02-, throughout) 

Scheme 1. 
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tetracyclic pyridocarbazoles 5, uia an indole-2, 
3-quinodimethane intermediate 4 (Scheme 1)’ This 
type of strategy has lead to short convergent syn- 
theses of aspidospermidine,4 kopsanone and 10, 
22-dioxokopsane.’ 

To investigate the regiochemical reversal of 
Scheme 1, namely Scheme 2, necessitates the syn- 
thesis of 3-methyl-2-formylindole derivatives 6. Sur- 
veillance of the literature revealed that while 
2-formyl-3-methylindole is a known compound, it is 
not readily accessible.6 Here we describe the experi- 
mental implementation of Scheme 2, the synthesis of 
3-alkyl-2-formylindole derivatives, and the synthesis 
of indolocarbazoles 20 and 25. 

Comparison of the reactivity of the intermediate 
indole-2, 3quinodimethane 4, with 7, would predict 
that the diene 7 is more electron deficient than 4, and 
consequently should be considerably more reactive 
towards electron rich alkenes. The stereochemical 
outcome of an exe-type transition state, for the 
geometry shown in 7, predicts that the tetracyclic 
product 8, will have the newly formed ring fusion cis.’ 
The E-relationship of the two nitrogen substituents 
in 7 is favored over a Z-configuration, since the latter 
produces a severe steric compression between them. 
Both the above predictions are corroborated by the 
experimental results. 

RESULTS 

N-Arylsulfonylindoles’ were originally intended to 
direct metallation (usually lithiation), into the vacant 
2-position of the indole ring, which on subsequent 
quenching with an electrophile provides a very useful 
route to 2-substituted indole derivatives. While this 
works well for a wide range of electrophiles, the 
results with dimethylformamide, N-methylform- 
anilide and N-formylmorpholine, were not particu- 
larly encouraging for the introduction of a 2-formyl 
group. Since, as we have already alluded to, the 
literature method for the synthesis of 3-methyl- 
2-formylindole is not particularly convenient,” we 

WJ? 

6 .Jv 
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Scheme 2. 

decided to examine the electrophilic formylation of 
N-4-methoxysulfonyl-3-methylindole 9. 

Treatment of 9 with Cl,CHOMe/CH2C12/SnCI,8 at 
-25’, gave after work-up (IN HCI) the required 
2-formyl derivative 11 (66%). Similarly, the 
3-ethylindole 10, on treatment with CI,CHOMe/ 
CH,Cl,/TiCI, gave the required formyl derivative 12 
(64%). 

The 2-formyl-3-methylindole 11 was treated with 
but-3-enylamine,9 in the presence of 4A molecular 
sieves. to give the imine 13. When the imine 13 was 

R 

5 (R1 = Me) 

12 (R1 = Et) 

ClC02Me 

NPr;Et 
+ 

n (R1 = Me) 

12 (R1 = Et) 

15 16 
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exposed to methylchloroformate (3 eq.) in the pres- 
ence of NPr;Et at 135” (PhCl solv.) for 1 h the 
&-fused tetracyclic carbamate 14 was isolated in 
84% yield (Ha, 5.41 d, J = 4 Hz). Similarly treatment 
of the imine 15 with methyl chloroformate (3.3 eq.) in 
the presence of NPr;Et at 135” (PhCl solv.) for 5 hr 
gave the isomeric tetracycle 16 (4070. The conditions 
and yield of 14 should’be contrasted with 16; and is 
in agreement with the predictions made earlier. 

v 0 CH, 

WNHb 
17 

Condensation of 11 with (E)-methyl-Z- 
aminocinnamate” gave the stable, crystalline imine 
17 (99%). Not too surprisingly, when 17 was exposed 
to the same conditions that converted 13 into 14, no 
reaction was observed. Even heating 17 with ethyl- 
chloroformate (5eq.) at 18O’C did not cause any 
change. The imine nitrogen atom in 17 is substan- 
tially less basic than in 13, and therefore not so 
readily acetylated; furthermore the dienophilic com- 
ponent of 17, being electron deficient, would not react 
readily with an electron deficient diene (see 7). We 
were unable to reduce the ester group in 17 or 
precursors to 17, and consequently decided to place 
the one carbon substituent in the preformed indole 
component. It should be noted that staurosporinone 
2 is symmetrical with respect to substitution, al- 
though not oxidation level. Before proceeding to 
substituted systems, we decided to test whether or not 
a simple ortho-vinylarylimine would undergo 
intramolecular[2 + 41 cycloaddition to an indole-2, 
3-quinodimethane. Treatment of 11 with 2-amino- 
styrene” (4A molecular sieves) gave the stable crys- 
talline imine 18, m.p. 162-163°C. When this imine 
was exposed to methylchloroformate (5 eq.) in chlo- 
robenzene at 1 lo” for 2 hr the pentacyclic carbamate 
19 was formed in 89% yield. In the ‘H NMR spec- 
trum Ha appears as a doublet 66.15 (J = 7 Hz), 
substantiating the assigned cis- ring fusion. Dehy- 
drogenation of 19 (DDQ/Toluene/llO”) gave the 
parent indolocarbazole 20 (64x), m.p. 217-218”.” 
iFjo” 232, 288, 307 and 340 nm (c, 28,990, 13670, Ill&l 
13610. and 15980). An attempt to formylate 20, or the 
free diamine 20, (R’ = RZ = H) were unsuccessful. A 
suitable precursor to the aldehyde 21 was thought to 
be the corresponding methyl compound 22. The 
3-ethyl-2-formylindole 12 condensed with 2-amino- 
styrene to give the imine 23. Treatment of 23 with 
MeOCOCl (5.5 eq.)/PhCl/l35”/6 h gave the pen- 
tacyclic carbamate 24 (81%). Dehydrogenation 
(DDQ) of 24 gave 25 (64x), i E,f 246,274,284, 306, 
3 18 and 340 nm (6 26450, 13670, 12840, 14390, I3460 
and 3400). All attempts to functionalize the methyl 

iPup in 25 (NBS, dibromantm; G-0,. 3, 
5-dimethylpyrozole; KMnO.,; Na,CrO, either re- 
sulted in aromatic substitution, or removal of the 
N-4methoxyphenylsulfonyl group. 

= 4-MeOC6H4S02-; R2 5 C02Me) 

c&&J 
21 CR3 = CHO) 

6 (IX3 = Me) 

From the above results it seems that a suitably 
substituted and protected tryptamine derivative, such 
as 26, will provide the solution to introducing the 
correct functionality for constructing the lactam ring 
to complete the synthesis of the fused dimeric indole 
alkaloid staurosporinone 2. We are currently in- 
vestigating this problem. 

24 CO&H, 

EXPERIMENTAL 

IR spectra were recorded on a Perkin-Elmer grating 
spectrometer. UV spectra were recorded on a Perkin-Elmer 
554 spectrometer, for solns in abs EtOH. ‘H NMR spectra 
were recorded on either a Varian EM-360 spectrometer, or 
Varian HR 220 MHz spectrometer. Elemental analyses 
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c NPht 

were carried out by the Midwest Microlab, Indianapolis. 
Mp were taken on a Thomas-Hoover mp apparatus, and 
are uncorrected. 

All solvents were dried and purified by standard tech- 
niques prior to use. All reactions were run under either N, 
or argon unless otherwise stated. TLC, for monitoring the 
progress of reactions was conducted with Merck GF,, 
silica gel, aluminum backed plates. Routine chro- 
matographic purification of compounds was conducted 
using Merck silica gel 60-H (Cat. No. 7736) with a small 
hand bellows to develop a pressure gradient. Preparative 
layer chromatography (PLC) was carried out using 
Merck precoated plates, silica gel 60-F-254 (0.5mm 
thickness). 

I - [(p - Methoxyphenyl)sulfonyl] - 3 - methylindole 9 
(R’ = Me). To a suspension’ of NaH (2.02g 59.3% dis- 
persion in mineral oil, washed with dry benzene) in dry 
THF (30ml) at 5”. was added 3-methylindole (6.56 g 
50 mmol) in dry THF (30 ml). After stirring at 5” for I5 min 
then 20” for I5 min followed by heating at retlux for I hr 
to ensure complete salt formation. p-methoxybenzene- 
sulfonyl chloride (10.84g 52.5 mmol) in dry THF (40ml) 
was added dropwise. After I hr at 20” the above mixture 
was poured into water (100 ml) and extracted with EtOAc 
(3 x lOOmI). The combined extracts were washed with 
water (lOOmI), and sat NaCl aq (50ml). dried (Na,SO,), 
and concentrated m uacuo. Recrystallization of the residue 
gave 9 (RI= Me) (12.03g 80%). m.p. 135-137’ (from 
EtOAclmetrol). NMR (CDCI,) 6 2.21 (3H. d. J = I.5 Hz). 
3.75 (3H. s),‘6.84 (2H, d, J’=9Hz), 7.18-7:53 (4H, mj; 
7.78 (2 H, d, J = 9 Hz), 8.32 (I H, dd, J = 6 Hz and 2.5 Hz). 
Calc for C,,H,,NO,S. C, 63.77; H, 5.02; N, 4.65. (Found, 
C. 63.63; H, 5.08; N, 4.70%). 

I - [(p - Mefhoxyphenyl)sul/onyl] - 3 - methyl - 2 - 
formylindole 11 (R’ = Me). To a soln of 9 (R’ = Me) (3.01 g 
IO mmol) in CH,Cl, (20 ml) and cc, zdichloromethylmethyl 
ether (5.75 g 50mmol) at -25” was added SnCI, (6 ml 
50 mmolc) in CH,CI, (IO ml), in one portion. After 2 hr at 
-25. a yellow ppt was formed. To the above mixture was 
added I N HCI (100 ml), and the mixture extracted with 
CH,CI, (2 x SOml). The extracts were washed with water 
(2 x 50 ml). and sat NaCl aq (50 ml), dried (MgSO,) and 
evaporated in racuo. Flash chromatography of the residue 
on silica gel 60. eluting with CHCl,,!petrol, gave the crude 
product which was recrystallized from CHCl,/petrol to give 
il (R’ = Me) (2.16g 66%). m.p. 13&132” (from 
EtOAcioctrol). IR (CHCI, 1675 and 16OOcm-‘. NMR 
(CDCl;j d 2!56 (3 H, s). 3.75(3 H, s), 6.78 (2 H, d, J = 9 Hz), 
7.2c7.80 (5 H, m), 8.25 (I H, d, J = 8Hz), 10.67 (I H, s). 
(Found, C, 61.91; H, 4.62; N, 4.29%. Calc for C,,H,sNO,S. 
C, 61.99; H, 4.59; N, 4.25%). 

I-((p-Mefhoxyphenyl)suljony/]-3-ethylind 10 (R’ = Et). 
Using the same procedure as for 9 (R’ = Me), except that 
3-cthylindole (580 mg 4 mmol)” was used, gave 10 (R’ = Et) 
(580mg 70%) m.p. 121-122” (from EtOAc/hexane). IR 
(CHCI,) 1601, 1576 and ll74cn-‘. NMR (CDCI,) 6 1.28 
(3 H, 1, J = 7 Hz), 2.66 (2 H, q, J = 7 Hz), 3.75 (3 H, s), 6.85 
(2H, d. J=9Hz), 7.36-7.18 (4H, m), 7.47 (IH, d, 
J = 9 Hz), 7.82 (2 H, d, J = 8 Hz), 7.98 (I H. d, J = 8 Hz). 
(Found; C, 65.12; H, 5.47; N, 4.21%. Calc for C,,H,,NO,S. 
C, 65.36; H, 5.48; N, 4.48%). 

l-[(p-Me~hoxyphenyl)sulfonyl]-3-e~hyl-2-formylindole 12 
(RI = Et). To a soln of 10 (R’ = Et) (624mg 2 mmol) in 
CH&I, (40 ml) and a. adrchloromethylmethyl ether (I. I5 g 

IO mmol) at -35”. was added TiCI, (1.90 g IO mmol) in 
CHQ, (Sml) in one portion. After 20min the above 
mixture was poured into ice-water (50 ml) and stirred 
vigorously for 20min. The mixture was extracted with 
CH,CI, (50 ml), and the extract washed with water (50 ml) 
and sat NaCl aq (50 ml), dried (Na,SO,) and evaporated in 
uacuo. The residue was crystallized-from EtOAc:hexane to 
aive 12 (R’ = Et) (436 ma 64”L). An addition auantitv of 12 
TRr = Et) (I I7 mg) was lbtar’ned by chromatography of the 
mother liquors to give a total yield of X10/,, m.p. l52-l53^ 
(from EtOAc/hexane). IR (CHCI,), 1675 and 16OOcm- ‘. 
NMR (CDCI,) 6 I.11 (3 H, t, J = 8 Hz), 3.00 (2 H, q. 
J = 8 Hz). 3.77 (3 H, s), 6.82 (2 H, d, J = IO Hz), 7.68-7.50 
(5H,m),8.16(lH,d.J=8Hz), 10.56(lH,s).(Found;C, 
63.35; H, 5.21; N, 3.99”/,. Calc for C,RH,,NO,S. C. 63.51; H, 
5.03; N. 4.1 I?/,). 

Methyl cis- 2, 3, 4. 4a, 5, IObhexahydro-IO- 

[(p-merhoxyphenyl)sulfonyl]- I H-pyrrolo 12, 3-alcorhazole- 
i&boxy& 14. To-a soin of -iO (R’ z Me) (660mg) in 
CHCI, (25 ml) was added 3-butenvlamine (480 ma) and the 

.L. , I, 

mixture stirred at 20’ for 6 hr. 4 A molecular sieves were 
added, and after I2 hr the suspension filtered through a 
celite pad. Evaporation of the filtrate in LYJCUO gave 13, 
which was used directly. 

A soln of the above imine (2 mmol) in dry chlorobenzene 
(20 ml) at 0’ was tredtcd with NPr;Et (1.06 ml 6 mmol), 
followed by a soln of freshly distilled methyl chloroformate 
(568 mg 6 mmol) in chlorobenzenc (2 ml). The mixture was 
stirred at 20” for I5 min then heated to rcllux. After I hr the 
mixture was cooled to 20”. and evaporated in cocuo. Flash 
chromatography of the residue on silica gel 60 11 gave 14 
(633 mg) on clution with EtOAcjpetrol. Recycling recovered 
imine 13 (295 mg) gave a further quantity of 14 (I I2 mg). - - 
Total yield of 14 (765 mg 84%). m.p. 150.5-l 52.5’ (from 
EtOAc/Detrol). IR (CHCI,) 1670 and 16OOcm .‘. NMR 
(CDCl,j 6 1.67-2.19 (4 H. m), 2.40-2.91 (4 11, m), 3.23.-3.40 
(I H, m). 3.64 (3 H. s), 3.73 (3 H, s). 5.41 (I H, d, J = 4 Hz), 
6.82 (2 H. d. J = 9 Hz). 7.167.48 (3 H, m). 7.70 (2 H. d, 
J = 9Hz). 8.07 (I H, d,J = 8 Hz). (Fbund; Cl 62.72; H. 5.60; 
N, 6.37%. Calc for C,,H,,N,O,S. C, 62.71; H, 5.49; N, 
6.367;). 

Merhvl cis-2, 3, 4, 4a, 5, IOc-hcxahydro-6- 

[(p-methoxyphenyl)sulfonyl)-I H-pyrrolo[3, 2c]rarhuzole-l- 

curboxylufe 16. To a soln of 3 (990mg 3 mmol) in dry 
benzene (20 ml) was added butenylamine (426 mg 6 mmol). 
After 6 hr at 20”. 4 A molecular sieves were added and the 
mixture stirred for a further I2 hr. The suspension was 
filtered through a celite pad, and the filtrate evaporated in 
racuo to give the crude imine 15. 

A soln of 15 (3.0 mmol) in dry chlorobenzenc (I5 ml) at 
0” was treated with NPr’rEt (I .75 ml IO mmol), followed by 
a soln of freshly distilled methyl chloroformate (950mg 
IO mmol) in chlorobenzene (5 ml). The mixture was heated 
to retlux for 5 hr cooled to 20’ and cvaporatcd in ~~~cuo. 

Flash chromatoaraphv of the residue on silica gel 6OH, 
eluting with EtOAc~peirol (I : 3) gave 16 (535 mg 4&$ m.p. 
158.5-159.5’ (from MeOH). IR (CHCI,) 1680 and 
15951~11 I. N?uiR (CDCI,) 6 i.70-2.14 (4 H. m), 2.48-2.66 
(I H, m), 2.82-3.25 (3 H. m), 3.4553.68 (I H, m). 3.77 (6 H, 
s), 5.25 (I H, bd, J = 6Hz). 6.86 (2 H, d, J = 9Hz), 
7.18-7.35 (3H, m), 7.70 (ZH, d, J=9Hz), X.18 (IH, d, 
J = 7Hz). (Found C. 62.40; H, 5.65; N, 5.99%. Calc for 
C,,H,,N,O,S. C, 62.71; H, 5.49: N, 6.36%). 

Condensation bernwn Ihe aldehyde 11 (R’ = Me) und 
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(Q-methyl 2-umirzocinnumclte. A soln of II (Ri = Me) 
(343 mg 1 mmot) and methyl 2-aminocinna~te (195 mg 
1. I mmol) in benzene (50 ml) containing a catalytic amount 
ofp-toiuenesulfonic acid monohydrate, was heated at reflux 
for 8 hr with provision for the removal of water 
(Dean-Stark). The solvent was evaporated in uacuo and the 
residue crystallized from EtOAc-hexane to give 17 (490 mg 
OSY,). m.p. 160--162 . 1.R (CHCI,) 1700, 1690, 1621, 
1605 cm ‘. NMR (CDCI,) 6 2.60 (3 H. s). 3.72 (3 H. s). 3.77 
(3H. s). 6.51 (I H, d, J= 17Hz);6,80(2H, d; J=loHz), 
7.54-7.16 (6 H. m), 7.60 (2 H, d, J = IO Hz), 7.70 (I H, d, 
J = 8 Hz). 8.23 (2 H, d, J = 8 Hz), 8.43 (2 H, d, J = 17 Hz), 
9.23 (1 H. s). 

M&i&- 5,6, 6a, 1 la-terruhyrlro-l2[(p-merhuxyphe~yi) 
sttifon~ll- I 1 H-in&lol2. 3-alrorbuzole- 1 I-earboxvlate 19. To 
a soln of II (R’ = Me)(329 mg I mmol) in Cii;Cl, (15 ml) 
was added 2-aminostyrene (I 25 mg f .OS mmol). Freshly 
actlvatcd 4 8, molecular sieves (ca 3 g) were added, and the 
mixture stirred at 20“ for 48 hr. The mixture was filtered, 
and the solvent evaporated in cucuo to give a yellow solid. 
Crystallization from CHCl,-hexane gave 18 {430 mg 97%). 
m.p. 162-163,‘. IR CHCI,), 1612, 1595, 1166cm-‘. NMR 
(CDCI,) 6 2.55 (3H. s), 3.64 (3 H, s), 5.32 (I H, d, 
J = I2 Hz). 5.78 (I H. d. J = I8 Hz). 6.72 (2 H. d. J = 9 Hzl. 
7.667.17’(11 H,‘br, m), 8.23 (I Hid, J=SHz),‘9.09 (I H; 
s). 

To a soln of 18 (474 mg 1.1 mmol) in chlorobenzene (2 ml) 
was added methyl chloroformate (520 mg 5.5 mmol), and 
the mixture heated at I lo” for 2 hr. The above soln was 
evaporated in LUCUO, and the residue crystallized from 
EtQAc- hexane IO give 19 (242 mg. 45:/,). Chromatography 
of the mother liquors gave an additional quantity of 19 
(24Omg) making the total yield 89%, m.p. 177-179”. IR 
(CHCI,) 1701, f6OOcm -I. NMR (CDCI,) 6 I.85 (ZH, m), 
2.20(1 H. m),2.61 (2H. t, J = 7Hz). 3.72(3H,s),3.75(3H, 
s). 6. I5 (I H. d. J = 7 Hz), 6.82 (2 H, d. J = 8 Hz), 7. IO (3 H. 
1, J = 9Hz), 7.39-7.18 (4H, m), 7.75-7.57 (4H. m), 8.32 
(I H, d, J = 7 Hz). (Found; C, 66.49; H, 5.06; N, 5.79%. Calc 
for C,,H,N,Q,S. C, 66.38; H, 4.95; N, 5.73%). 

‘Merhyl ’ cis-S. 6, 6a, I la-tetrahydro-6-methyl-12 
((pme:hoxypl~enyl)ssuIfnny~]- I I H-indolo(2, 3-alcorbarole- 

Methy/ 12((pmerho.~y~henyi).s~~ny~~-11 H-indo/o(Z, 3-a] 
carhu-_ole-I I-carboxylure 20. To a soln of 19 (488mg 
I mmol) in tolucne (IO ml) was added DDQ (I. 13 g 5 mmol) 
and the mixture heated at regux for 8 hr. The mixture was 
evaporated in cwcuo. and the residue flash chromatographed 
to give 20 (310mg 640/,), m.p. 217-218’; (from 
EtOAc-hcxane). IR (CHCI,) 1730, and lS90cm r. NMR 
(CDCI,) d 3.SY (3 H, s), 4.26 (3 H, s), 6.40 (2 H, d, J = 9 Hz), 
6.94 (2 H, d, J = 9 Hz), 7.34 (I H, t, J = 7 Hz), 7.45 (2 H, t, 
J = 7 Hz), 7.59 (I H, t, J = 7 Hz), 7.77 (2 H, t, J = 7 Hz), 8.07 
(2 H, d. J = 8 Hz), 8.26 (1 H, d, J = 8 Hz), 8.48 (1 H. m). 
ij;ilft” 206, 232. 288, 307 and 340 nm (c = 21,000, 28.990, 
13,670, 13,610 and 15.980 resoectivelv). (Found: C. 66.67: 
H, 4. f 9; N, 5.68%. Calc for Cr;H,N&.‘C, 66.93; H, 4.16: 
N 5.78:/,) 

I I-carboxy/ute 20. A soln of 12 (R’ = Et) (343 &g 1 mmoi) 
in CH,Cl, (IS ml) was treated with 2-aminostyrene (125 mg 
I .05 mmol) in the usual way to give 23 (462 mg) as a yellow 
foam. IR (CHCI,) 1613 and 1597cm-‘. NMR (CDCI,) 6 
1.24 (3 H. t, J = 7 Hz), 3.09 (2 H, q, J = 7 Hz), 3.52 (3 H, s), 
5.33 (I H, d. J = I I Hz), 5.80 (I H. d, J = 17 Hz), 6.79 (2 H, 
d,J=SHz),7.70-7.16{11H, bm),8.24(1H,d,J=8Hz), 
8.99 (I Ii, s). 

To a soln of 23 (444 mg I mmol) in chlorobenzene (4 ml) 
was added methyl chlorofo~ate (520 mg 5.5 mmof), and 
the mixture heated at reflux for 6 hr. Evaporation of the 
solvent in uacuo, followed by flash chromatography of the 
residue gave 24 (404mg 81%) as a foam. IR (CHCI,), 1700 
and 1601 cm “.-This material was used directly in the 
dehydrogenation step. 

Methyf I 2~(p-rnethox_~~he~y~)~~~~ny~~-~rnethy~- 1 I H- 
indolo[2,3-ajcorbuzofe - 1 I - carboxyiate 25. To a soln of 24 
(502 mg I mmol) in toluene (IO ml) was added DDQ (1.13 g 
5 mmol) and the mixture heated at reflux for IO hr. Evapo- 
ration in uucuo and flash chromatography of the residue 
gave 25 (320mg 64x), m.p. 224-225” (from 
EtOAc-hexane). IR (CHCI,) 1700, 1595, 1500 and 
1205crn’. NMR(~~l~)~2.76(3H.s), 3.55(3H,s),4.12 
(3H, s), 6.39 (ZH, d, J =9Hz), 6.91 (2 H, d, J =9Hz), 
7.51-7.24 (3 H, m), 7.56 (I H, t, J = 8 Hz), 7.82 (1 II, s), 7.9 
(I H, d, J =SHz), 8.04 (I H, d, J = SHz), 8.31 (I H, d, 
J = 8 Hz), 8.49 (1 H, d, J = 9 Hz). (Found; C, 67.38; H, 4.49; 
N. 5.52%. Caic for C,H,N,O,S. C, 67.46; H, 4.51; N. 
5.57%). A:$” 214, 246, 274, 284, 306, 318, 340nm 
(c = 27500, 26450, 13670, 12840, 14390, 13460 and 3400 
respectively.) 

Acknowledgements-The National institute of Health 
(GM 298Oi) are gratefully thanked for their financial sup- 
nort. The National Science Foundation (CHE Sl-OSGQ4) 
arc thanked for funds to purchase a Nicolet 36ONMR 
spectrometer. 

REFERENCES AND FOOTNOTES 

‘A. Furusaki, N. Hashiba, T. Matsumoto, A. Hirdno, Y. 
lwai and S. Qmura, J. Gem. Sot. Chem. Commun 800 
(1978); S. Gmura, Y. Iwai, A, Hirano, A. Nakagawa, 1. 
Awaya, H. Tsuchiya, Y. Takahashi, and R. Masuma, J. 
Antibiotics 30, 27i (1977). 

‘T. Kaneko. M. Matsuo and Y. litaka. Chem. Pharm. Bull. 
29(12). 3499, (1981). 

\T. Gallagher and P. Magnus, Terrahedron 3889 (1981). 
4T. Gallagher, P. Magnus and J. HuBman, J. Am. Chem. 
Sot. 104. 1140 (1982). 

TT. Gallagher and P. Magnus, Ibid. 105, 2086 ( 1983). 

6s. Sakai, A. Kulo, K. Katsuura, K. Mochinaga and M. 
Ezaki, Chem. Pharm. Bull. 20,76 (1972); C. A. Mudry and 
A. R. Fresca, Chem. Ind. 1038 (1971). 

‘R. J. Sunberg and H. F. Russell, J. Org. Chem. 38, 3324 
( 1973). 

“W. Skinner, G. Schelstraete and B. Baker, J. Org. Chem. 
26, 1554 (1961). 

“S. Sabetay, R. BtCger and Y. DeLestrange, Bull. Sot. 
Chim. Fr. 45, 842 (1929). 

lzThe indolof2, 3-ajcarbazole ring system has been reported 
before, and is made by a double Fischer-Indole synthesis. 
W. Moldenhauer, and S. Helmut, Chem. Ber. 1198, 102(4) 
(1969); S. Huenig, H. C. Steinmetzer. Jusrur Lie& Ann. 
Chem. 1090, (1976). 

13E. Leete and L. Marion, Can. J. Chem. 775,31(9) (1953). 

‘A. R&he, H. Gross and E. Hi%, Chem. Ber. 93.88 (1960). 
9R. D. Roberts and R. H. Mazur, J. Am. Chem. Sot. 73, 
2509 (1951). 


