A study for the common synthetic method to
biologically active indole alkaloids and for the
creation of our own leads compounds
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SRAE EMEBER, OWEKS, WEXR, FEBEEE
HAR—, RHER

BRxi%, T1-Hydroxyindole{REH] IZE & ¥ 1-hydroxyindole (LA ML EE S ¥, “ThbDILEWEED D
WEEE LRI SENE, 1 BEREOBBECE> TREREN indole BREHBTB L5, £~ F—1
EFETRERELATHd ok, REBARS LWV FR2ERLANBL, ? SROFRSHERAHLT
&7z, ? D&#E F O scope and limitations L OV THAESBFERT TH B R, KROTFAEEY, 1-hydrox-
yindole {LEMTDLERIGIE, KERE, Bx ORGEBSOELBRTHY, A—DEBEEANT
b, WA RRERE~ORZEMEIZLRTERZ L itbhroTEE. ? #IZ, 1-hydroxytryptamine T
X, NoQISOEENELL TS, BRAENENEZ > TRISBBRRENLT . TORBR, RESE£EIR
THZLIZXY, REBEHRREE, nddeBHED, 1, 2, 3, 5, THETRIVIZLRDI-TE
To. ABERTIE, REZEBEGICBELT, BEBDIAETED, FHRARICSVWTE LHTRET S.

1. BAGREBHRREEEETORER : REBERIEE2HREEZ T 1-hydroxyindole (L EHBEL KR
DTHMRRNEZIT o/, B RMAPHLAR L TRSMLZEBRN Ll 25, RS TRLMNER
BERRIGHEEH L LT, 1-methoxy-6-nitroindole-3-carbaldehyde (1) #4875 Z LIZRZI Lz, ¥

2. 1-Hydroxy-6-nitroindole-3-carbaldehyde 5 (2a,b) &R D # : 1-Hydroxytryptamine L. &5 T,
I-hydroxy £ # 1-alkoxy EIZE X 57T T, RISERB LK BT S. £ZTLAYEE 2b) 2B 5ELEN
LT, 2EDREIERD 28 DERERSTZ. Indoline @)D 4, § 2R T 6 2HINERTH/=4%, Vilsmeier K
BEfToRE, 2ai3Bbhiedok. —F, 1D 14 methoxy ED A FNL=—F Ny DL HRL 4,
NE40%ZBX 20T, £ T, 551DT2&T, lbenzyloxyk @) AR L. 8 BB, RIS &
5, 2a%5 b 3TE, BRENENETEIZ LN TEL., KERBERICHOWVTIY, KREIZG &S,

3. 1ORZBBREEG, amine ENDRKHIRE : NaX®NaHFETIZ, BBOEERE, IS amine”
*° alcohols #, anion IZE X T1 &FUS LA, ST 5 2B # indole LA HEE, 9,10,11 12 %
RNETHDZ LB TER. 25T, Na®NaH 2EFERPIC, 1% DMF HEHEE, piperidine & KIS S ¥
2&Z5, Tablel DFERER/E. Hb, 10 BERMBETIXH B2, 1 £ methoxy ED=—F LEDLIMTL
72 2a B 10%ERLT B Z L 3bd ol Entry 1). THF FTIX, 2a DERLIZL < EBH bhird 7= (Entry 2).

ZhonmRIEE, 3#%kamine ® DABCOZAVTL LRSELIEL IS, 2aR0%bERTH LR
H U7 EBntry 3). S DICHEERILAHER, Eotry 6 DERET T, 2a 2ITTEEN0 (BN R 90%) 1Z£ERK
THZEeERMHLE. RVT, 1 #& amine D methylamine KK & 1 & DR ERA = (Scheme 2). F—/b
PISMZAER L7 /L& #iX, 3-methyl-7-nitroquinazoline-4-one (14) Thofe. FDOHEEIY, XBESEEENTE
T Figure 1 DFEREZHTRE L. 1205 14 BERT B RGHEE (3AREEER) 2oV THEET 3.

UEDKRM?D, 1 & amine & ORISR 3 REKBOBORGAICEBLT, Fgure2 0574 5 icH#
RTED. b, ERFETEREPLLETIRERBIZBNT, BEEF % aion iZ LEESITIE, 1M0
methoxy ZED BRI 5 M ERINAO2 2 KBEE Y, 2/ BB ndile ENERT S (case A). —F, 3%
amine & DRIGTiX, 14 methoxy D methyl RE~DREKENREZ 5 (case B). X HIZ, 1% amine %%
DEFEXIT, SMRBRBICH BMLRGEEZ LT, 3-alkylquinazoline-4-one FE ik~ & BEBAIE =
% (case C) &\ O — A%, EFHLLTIETHI LN TES. KMEROTEHLFENT, 1 DEGELRRIGHED
WREF LT, SEFPFIZUE 28, 2b DREHOBR LS BROBETHS.

[SCHR] 1) Presented orally at first; M. Somei, Y. Karasawa, S. Tokutake, T. Shoda, F. Yamada, and C. Kaneko,
Abstracts of Papers, The 13th Congress of Heterocyclic Chemistry, Shizuoka, 1980, p. 33. 2) M. Somei, J. Synth.
Org. Chem., 49, 205 (1991); M. Somei, Heterocycles, 50, 1157 (1999); M. Somei, Advances in Heterocyclic
Chemistry, Vol. 82, ed. by A. R. Katritzky, Elsevier Science (USA), 2002, pp. 101—155. 3) K. Yamada, F. Yamada,
T. Shiraishi, S. Tomioka, and M. Somei, Heterocycles, 58, 53 (2002).
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Scheme 1

4 H,50, 30% H,0, Ac,0, Pyridine
® _ NaNo, Qj Na,WO2H,0 J@U __60°C, domin__ /@j
[ . N 2
H 92% A
3 0 c
1) POCls, DMF
Me,S0,4, KoCO4 BnBr, K,CO3 2) 8% NaCOH
95% rt,30min
: Thres Steps,
Overall Yield 88%
l CHO l POCI,, DMF l CHO  ggy,, CHCI, ,Q\_j
B — e, S
0N~ C :l}l: O:N N 70°C,90min  ON N ., 30 min N
o] OBn OR
1 8 96% 7% 2a:R-H
. b: R = an appropriate
o HO"OH Na,85°C,1h alkyl, aralkyl, etc

H CHO CHO
0N~ N ;1"—73 C ON N (U ON"
9
8%

HO'
12
10 97% " 99%
. Piperidine .- Table 1
(10 mol eq.) Unknown A
i
Reaction Conditions Yield (%) of
Entry Solvent Reaction Time (h) 10 2a
1 DMF 3 59 10 7
ﬂ 2 THF 24 18 0 12
LNJ _ CHO
s o N’<j:N_’|r + 2a +  Recovery
1,4-Diazablcyclo[2,2,2Joctans (DABCO) 2 H 18 1
Entry DABCO Reaction Reaction Yield (%)  of
(mot-eq.) Temp. (°C) Time (h) 13 2a 1
3 1 90 3 0 50 45
4 1 00 96 14 52 0
5 10 r.t 168 0 44 55
6 10 80 3 0 90 0
Scheme 2 ‘Figure 2
40(% aq. :MeN)Hz ' Case A
50 mol eq.
oG i | Acaonig e ot m e
CHO  90° M ing Site of Nitrogen
/@\_/“/ 3 11h /@f‘\ JN ° Centered Nucleophiles O.N N Nu
= 1
OzN Ny 0N N : Case C _ Primary Amines /
{4 OMe 14 25% ! ( cHo
Figure 1 ! /@\_j/ CasoB
X-Ray Analysis 1| OeN *\ CHO
ORTEP Drawing (R = 0.082) : Case A : N/GFN:"/
& O1 ' —Me Anion (N°) 2 |
" OH
: Case B Tertiary Amines
i
1
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1P-08
HE D OFTH 3a AIE# pyrrolo[2,3-blindole SFEARES R ILDBIFITZE

SRREE OAKREF. IWHXCE, IHHER, SHEX,
M Ry BHIEE

3a 7T methyl E-= isoprene HIRDERAEZRFD 1,2,3,3,8,8a-hexahydropyrrolo[2.3-blindole FEIRFEH K
RPLLTERAINTWE I Zh S OEAYHX  BRWEBFERZRT LD OSLOMRFLC X D EE
I EHEPERICTDOR TN B2~ HHL X Figure 1 IIRT XS0, EBRERD 3a LI, REAIBIC
BoF RLAREREEETILEYED. FLVLEEROY — MEAPICRITERESNTEV L VS EER S,
BHIDOEVEBRAERIT>TEE. ? ZORKR 3a LICRAMBH, FER, #RR, HNaJVU2Fo8HHR
72 3a (ZEF#E 1,2,3,32,8,8a-hexahydropyrrolof2,3-bjindole {LEYIEE A, B, B LXUBRASE2R>LAYWE C.
B BEDERICRIILT 2k, BB 3a A methoxy EEATZ7AHTL k CPIQH. &
s Nzkb, VYO NSMEF - REPSER BERESHh, TS Z0ERBTOhE. COKR
2. RYOHEELOOH 3 CEALAYROFAE SHERARKICOWTUTIEENT 3,

H 4%, T1-Hydroxyindole {R&H 1 YW %, 1-hydroxyindole hEYEZELE X ¥, RKMLEYWEHITEHHNRK
BERUREFERRISCDOWCERTTH S, 2 22T, 32 ZRHICLT. REFERRIGL LT NBS 2
BuwizE#{%E BOH FRE L= L 23, 5a-a BLY 6a-a BERT 3 Z L BbHo7%(Table 1)o CHCl, H#D
EtOH 2RI FICKIETZ L. 6a-a P DIZRKRIILI N 4aa PERLTEE, ERMLZ, NCS ZHWT
MeOH HITT5 &, Sa-b OINEIZEH L. RO DIC 3a MICIERREFHER L 6a-b PREREHT S
ook, RIMELEDREH, NBS, NCS & EtOH, MeOH H, indole 141D OMe % NH iCEZJz 3b &
RIGE =L T3, 5b-a BLU5b-b BERT ZDA T, 4b-a P 4b-b. 6b-a L 6b-b T LR URDP DT,

X 51 morpholine A TFIZ 3a 2 EOH F7=id MeOH HER LIS ENIZ, NBS, NCS KERTIEL
BT Sa-a BLY Sab BERT 2 L DBDOP o= (Table 2)o FEHFIE. T OBREDOHEFTRTH D
DT, B L LT, allyl alcohol, benzyl alcohol, ethylene glycol Z{#H Lz & 2 A, B & T 2LADE (Tabe)
BB/ZIEHPHER. REERE BNPOAPERTIERVRESTH D, BROWEEZSRRE T,

L&Y (5) OBER. Scheme 1 KRTHETHRRLE, BIH, Sa-a ZHAET LT 5ba KFEHL, &
51T acetyl (E LTILEY (8) IWH Wiz, —75, tryptamine FEER (9) 26, UAEECHEKIILED T,

10 ##2T l-hydroxyindole A (11) ZAE. A0 EREUTEHRNREZEIIE, 12 AR LE. 12
DI T X RS ERIT BT o THE L. WWT, NaHCO; C 3a i acetyl ZEHA LT 13 ~NEFHL
Jeo THITI3 D 3a I OH 2 ethyl (L LTHESNLEW (8) I, Saa POFHINELEHE—BLE,
L&Y (daa) EARY P UVTF—F 5. £ 6abid. SiO,F7E T MeOH, allyl alcohol, benzyl alcohol & =
BTRIETZE. Sa-b. Ta, TDRERTEZILHSHEEL Lo

Bk, BRREETIC, 3a D5 3 HMUBEEREENFOFHER 1,23,32,8,8a-hexahydropyrrolo[2,3-bjindole
BREAEO)ZEL BEPOF LW ABRECRIEILRIILE, £L2EEIA/SNL 2 6a-a. 6a-b ZXAME
OERPEGEL UTERAT 2R SRORNRETH 3. [Sc#t]1) M. Somei and F. Yamada, Natural
Product Report, 21, 278 (2004). 2) M. Somei, N. Oshikiri, M. Hasegawa, and F. Yamada, Heterocycles, 51, 1237 (1999); M. Somei,
A. Goto, and M. Somei, ibid,, 83, 1255 (2000); Y. Fukui and M. Somei, ibid, 58, 2055 (2001); T. Hayashi, W. Peng, Y. Nakai, K.
Yamada, and M. Somei, ibid,, 57, 421 (2002); T. Iwaki, T. Hayashi, F. Yamada, and M. Somei, Abstract Papers 2, The 124" Annual
Meeting of Pharmaceutical Society, Osaka, 2004, p.19. 3) H. Takayama, I. Mori, M. Kitajima, and N. Aimi, Abstract Papers 2, The
124™ Annual Meeting of Pharmaceutical Society, Osaka, 2004, p.147. 4) Presented orally- at first; M. Somei, Y. Karasawa, S.
Tokutake, T. Shoda, F. Yamada, and C. Kaneko, Abstracts of Papers, The 13™ Congress of Heterocyclic Chemistry, Shizuoka, 1980, p.
33; M. Somei, J. Synth. Org. Chem., 49, 205 (1991); M. Somei, Heterocycles, 50, 1157 (1999); M. Somei, Advances in Heterocyclic
Chemistry, Vol. 82, ed. by A. R. Katritzky, Elsevier Science (USA), 2002, pp. 101—155.
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R1
at po ! Figure 1
hewe S gy A oo
NEN, OMe @.b 2 HO 5 @Eﬂjf\sz
R MeO N 4N NH N 1
) N N N
A R W Ihr Ve VH o
R' = indol-3-yl, 2-hydroxy- :!: Ac B c H Me
phenyl, pyrrol-2-yl, halogen, etc. ! R = H, Ac, -(CHg),Cl, etc.
R2 = H, OMe, halogen R! = H, CHO, COCH,Cl, ete. RZ, R®= H, COOMe, Ac -1 2
R®, R*= H, COOMe, Ac, COCF3
NHCOOMe x X Table 1 R? X
Solvent + +
] —— N N N
Eb Halogenating Y 1 Coome N1H CooMe N'H COOMe
1 Reagent
Ro,,’,’,, 4a-a:R' = OMe, X = Br Ga-a: R' = OMe, R? = OEt 8a-a:R! = OMe, X = Br
Temperature  a-b:R' = OMe, X = Cl a-b: R! = OMe, R? = OMe &b: R! =OMe, X=Cl
3a:R' = OMe 4a:R'=H,X=8r Sb-a:R' = H, R? = OEt eba:R'=H,X=8r
a:R'=H bb:R'=H,X=0 b-b: B! = H, R% = OMe bb:R'=H,X=Cl
Starting | Halogenating Reagent Solvent Reaction Yield (%) of Total
Material (mol eq.) Time (h) 4q ] e Recovery Yield (%)
39 8
NBS (0.9) EtOH 10 @) (ea) 9 56
3a NBS (0.9) CHCls 10 dy & - 11 58 Sa-b
NCS (09 - 2 53
(0.9) MeOH 20 @b (@b 22 77 T
NCS (1.0 - 4 64
(1.0) MeOH 2.0 @b (ab) 7 75
NBS (0.9) EtOH 4 5 6a-b
X 1.0 - o - 2 29
NCS (0.9) EtOH 1.0 - 8y - 64 79
3b
NCS (0.9) MeOH 2.0 - @31) - 29 62
© 7a 7b
NCS (1.1 y - -
(1.1 MeOH 40 b 20 69
Table 2
m\/NHCOOMe Solvent (Alcohol) 8
" > 5a-a or 5a-b or e +  Recovery
| L, O NH, Room Temperature H COOMe
OMe 3a / 7a,b,c Ome
lodine Morpholine Reaction Yield of Recovery Total Yield
By (moleq) (moleq.) Solvent Time (h) Product ngfgt %) )
1 24 a5 MeOH 21 Se-b) R = OMe a0 a7 77
2 16 3.0 EtOH 5 Sa-a) R = OEt 37 55 :7)
3 16 3.0 A~OH 5 78 R=0"\F 17 79 96
s 15 30 ©/\°H 24  TR-= °/© 28 26 54
5 15 30 Ho~CH 24 76)R= o~ OH 11 48 59
Schome 1
OFt OEt
mvuucoom 5% Pd/C, Ha QEt Ac;0, Pyridine
] — —_ .
N N N
H N'H Coome 81% "H toome 76% LH COOMe
9 Sa-a oM Sb-a H 8
TFA, EtsSH Structural Determination Recovery N
96% by X-Ray Analysis 48% Etl 31%
Il oA oH
NHCOOMe NHCOOMe Ac,O sat. NaHCOg/ MeOH @b
————— Y- i r———— . ————————
@ J N N
N NaWo,HO, i‘ 72% i‘cn CooMe  96% ' Coome
10 66% 11 H 12 13 A
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