Short Step Synthesis of Antitumor Natural
Products Having Indolo [2, 3 « | carbazole as a
Common Skeleton
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Indolo[2,3-a]carbazole FEEIABEDE TEAMHREL)
ERK -2 O 1Bz, AJTEE. E M. RHIEE

[H®] L4, staurosporin (1, Scheme 1),23) 6-cyano-5-methoxy-12-methylindolo[2, 3-z]carbazole>) @) &ic
RESINBHH V. UUANR, ANVED LY VHE, o7 ¥+ Y CHEEREEET S, —&
DRAWDBHRAMENT B, DN SOILAWEL. indolo[2,3-alcarbazole?) (3)% TR & LT3,

B2 3. RRUWEFERE LT, 20OBHR. RAYE LU L BRTHRIFSLAwEE. BRI
Bl BIBTARKTAC L, SoICHAREERYRERET CEEZENEL TS, RENEER
TAHHIT. Fr il THEMTKEEEERNSREILL T3, indigo (4) F72(3 indoline % H R BHI BT
BERAE, FHEOHELAVICETIBTERT SV — FERBUTEIRCHRET-> T 5, XBEILEY
DI ICEZBRBICHENT. BRUEBRFABREFR L EVUHORMEL L ELT LI LEKRPHEEE
BATE, WS BEN% LRBHIHEI S 5723, 2,2biindolyl FE&BE (5,6,7,8) 3B BKPRIEk L
UTRELTHREZZTL TS,
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[ZERBLIURHB] E2 1EEY VEIYACTEOTER LI X ST, Fx i 1-hydoxyindole D{L325)
ZBEA L. indoline i 5 2,2"-biindolyl (6)%18 2 — A REEHICHAETH S, oo ABBKEDEKL
S¥ktE LTHIA LT & indigo 2, X ) AMEEOBHE~NENEATS L0 BELBR TS0
(2. indigo DBTRIGEE A BRI UI-EE, Tablel O% Entdes ICRT LS. BERELHANTS,
3-acetoxy- (5), 1-acetyl-2,3-dihydro- (7) 35 & Tf 3-acetoxy-3'-acetyl-2,2"-biindolyl (8) D3 %  — T TRIRH
DTS, EABHOFRIGERET I LITRII LIz, X542, indigo 25 O—TRINRICKEDOSR
HWOH5 6 24KT5BIEELT. TE2IKSEE., sacomine T THABIILTI L HIRERN
FiEd RET I LKL,

2,2-Biindolyl FHEBREAFHRIZOT. ChODEEHFME G, 6, 7, 8) HhoBZLEY B) BLY
BREA BN — METESL T~ BRFT L7, Scheme 2 {T7RT & 1, 535 % chloroacetyl chloride & RIEL T
9 % 90% DETHE o RT. 9 % MeOH §t NH4OH THE T 5 Z itk D, 10ak LR ok (11)
(2 Eh 54%,29% OWETH 5 LMK/, 10a% DMF-Hy0 & NaCN s Eg#hid, 13a % 63%

= o

- 47 -



Table 1. Reduction of indigo

Metal, Ar
+ + +
AcOH-Ac,0 > S 6 7 8
Ent Metal Reaction Conditions Yield (%) of
ry (mol eq.) Temp. ("C) Time (h) 5 6 7 8
1 Zn (50) 49-52 8 18 46 21 0
2 Zn (50) 60-62 8 3 3 82 0
3 Fe (20) 64-66 25 82 0 0 0]
4 Sn (10) 64-66 25 88 1 0 0
5 Zn (Hg) (10) 29 5.0 0 0 0 49

THRK L7ze X 51T, 13a % diazomethane TX FI)U(LT 3 &, 148 % 90% TE X /-, R T, 142 %
DMF+# NaH 285 & UTAHL. MelTA F)bqbdhid, 11,12-dimethyl £k (14b) 5 73% TH L L7 D%
KpCOz i8R & L BEICiE. BFO Mel ZH T 11, 12 SI0 nitrogen @ acidity X 5195 = Lt
KT, 14b, 2, 14c XN TN, 34%, 55%, 5% THRH ENHEI, 2&E 14c DI/ O MT5T 41T
LEDHMIINETHIN, 2HERERUTHI7D, BERICLID 2 E2B I EMETH 5, T,
1460052 L H4c ZBEWMTI 57V a v ELTHEEL. ROT AQO TTEFIMLL T 144, 14e (THEFT
&, COBRBTOSRIIBETHD., FOHLITH 10:1 ThH -1z, 144, lde TIkFRICE D, FhEh
BIRET2 L14ct 52X 12, 14a 35 KUF 2 (2341C. Moore & 3)4¢ blue-green alga Nostoc sphaericum (strain
EX-5-1) & Scytotoxic compound & U T BUEESER B LLRAWTH S, Lickis TS ST, MAIEY 67%,
57% iIc L AETEAKEDRIBICLD 148 5L U 2 T PN OBNIOLEREZER LI,

CEPHEES T HRERELTH 13a ZHTETARKTE 5, Blb. 6 % chloroacetyl chloride &RIGSE
s, 87%T 12a 24K L7z, 12a % NH,CHO-MeOH & NaCN & RiG 3 #hid 12b % 77% TH X 12,
RNT, 12b % 10% PA/C £FET AcyO-ACOH #5835 &, EHORLRIGER 32 E03EET, 13b
% 35%DNBTER L. 13b %274 Y IKGETHIEL, 132 % 97% ORFETH S Z E0HE,

4B RRHMA 8 # DMF & NayCO3 ERIEEH3 &, 10b HUIR 46% T B Shfz, 10b OHEEITREERX
BIBERITICEODBREL, ERETRELZ/2H. R facor (R=0.145, Rw=0.175) S F 353, proton 2R 3
ZEIIHEE Do oA, Figure LISRTHEREI S, BELHEEICRETE/2, 102 DFER. 100 O
spectral data & D B SHREL 720 F 72, 10a O 6a frD KK & 6D ERE FD cis OILEERE 13
10a ZIEHMIB LT D, epoxy 4k (15) X ERETFEHENRTZ L0 SHEL 7o, AT DK 11 ORER,
UTORICUTREL, %7, 11% NaBHy TR /& T A, 16a & 16b 2T hTh 82%, 17% THE
BT3B N -7z, £7- 16a & 16b % pyridine § PCC TELTHhiT. ThENH S 11 % 42%, 26%
DRBTEZ Iz, COFEH S, 16a & 16b (IKEREIZET IMBREARTH S L0bID, 51T
16a XBUVER LN - 1D T. BERXBHERITEITVRE L, 162 H 5 1N 16b LEBERHAT TR
MSET1T 2B 58BE BT £ {T> TV,

PRIAKL10b% NaBHy ERIET 3 & FRERBANEGONZ N, BEETEBIC 2N-HCIERISEE S
& 8 & S-hydroxyindolo[2,3-a]carbazole (17)% £ NEH 70%, 12%D R THEMRK LIz, —F . 10a % MeOH
B Zn-NHiCl EREE BT, 9%DRBTITDS %185 2 EHHIE, S 51T, 3 2%ED By LAOH
PRIGE Ehi, S-bromoindolo[2,3-a]carbazole (18)% 69% TLEFKT 3 = &t -7z, 18% CF3COOH %
i & UT. 2,5-dimethoxytetrahydrofuran & RIS 3 Bhid 77%0NET 19 #5272,
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Scheme 2

. O _—
° O LT O
CH2R1
] / 8)R'- \203’ R?=Me 21
9)R'= cu b) R®=Et
4

| o ° @Uﬁ\"
+ O
l J “’ ® !
10 H 11

a) R2=Cl

O 1 H b) R2=H
CHsR® 12
o oG ot
1 (s T\
H H
™ 15 16| ®  R®

OIZ
OIZ

coom9 o
] O i

-~
ocnouoe|pn
TS T|R,
=
R
S
T=Z=
z
- )
G
z
@,
&

~49 -



EZAT. 8% MeOH f NH4OH TAEFThiT, 10a LU 11 2EKT 3 I EAxBRAIN, KRGS
MeOH wpif# & U T pymolidine % A /B iZiz, 11, 20a % £h £h 51%, 20% T, EtOH # T, 11,
20b,21 2N Eh 37%, 12%, 9% TERTIE VIR S IR ERY L 72, 20 % pymolidne-MeOH &
24 hBiRTHiL 8% OPET 21 24K LI, 20a KRR ER 7D T, BERXBEERT T8
BEERITRE L., TOREN Figue2 {ITRUTH B, & OFRIZ. FH 9 © 3' 4L chloroacetyl fIg4D
CCHEAYMIPRI - nBERLTI S, 20,21 DEFMEEIZ. 3% 515 ZERE. 15 O carbonyl
IZ3%49° % pyrrolidine DRIEBEOBIZ C-CREAYIMIIERI > 72 bDO LR T3,

Figure 1: ORTEP Drawing of 10b Figure 2: ORTEP Drawing of 20a

. =20 indole BERVEININ TWAAHFME TE2HALT. SROOVRET. EX LI~
L EBEEGA Llcindolo[2,3-a]carbazole BIE LT MR, RELETFTH 3.

(&) E%HEFEIT LS indigo DETTITL D, 4ED 2,2-biindolyl [k (5,6, 7, 8) Z{ED 3T B L
WOMB ORIGEEBL Tz, £7:5,6,8 2FATE2 &Ik, EIRICES indolo[2,3-a]carbazole
BEREEEYL. RBRYD 2 4L 14 ORFOLARICEI LIz, 51T, HEREORHEZE indolo-

[2,3-aJcarbazole BARICHAT X A REMAHF T 5. EEFMAETH 3 17, 18 DAKICHRIH Lz, AR
BRRICETE, SEBFE4LHELLEYBOARETOFETH 5,
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