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Substitution Reactions Characteristic to the 1-Hydroxy- and 1-Methoxytryptamine Structures
(Faculty of Pharmaceutical Sciences, Kanazawa University) OToshikatsu Hayashi - Takako Iwaki * Koji Yamada *
Masanori Somei

Bromination of tryptamines occurred mainly at the 2- and S-positions, while 1-hydroxy- and 1-methoxytryptamines
underwent 7-bromination as a major reaction. Similar trend was found in the cases of melatonin, its 1-hydroxy-, and 1-
methoxymelatonins. Plausible working hypothesis for the explanation is proposed. 1-Hydroxy- and 1-methoxytryptam-
ines also exhibited different reactivity from that of tryptamines in the Friedel-Crafts acylation.

41X, 1-hydroxy- B XU 1-methoxytryptamine {LEHHL MO T OHIZAV H L, Y EHiT, Thbd
{LA#As, T1-Hydroxyindole {R5E12 DFAEY . 1 ¥ F—VD{LETIIRBEADHEF Th - =, 1-hydroxy Z.
l-methoxy EZREEE LT3, REBRREZBITILAEELTE L, BEHH I LI, Thbofks
YBIIEEORBE FUSRE, RERHE2 AP LRI VR RFLWRIG~DOEBES I L THS, Y

4[EiX, Lhydroxy- 38X T} 1-methoxytryptamine {LEPBIZHERRISE R~ | REFERRIE
KOWTHRFZ{To%, RETFEBRRIGL LT, RF{®Br,, AcOH, NaOAc)B X VT I ERCOC], AlCk)
ERE LR, *ST 5 1 4L NH-tryptamine K1) & i3, 2< BARZHGkH ZRIGEE RHT I L8 TEL,

Bib. 14 NH&KQ)ORRL TR, REOME LR UERARSN, Scheme 1 KRLEL ST, 2,3, 4,5
¥5x, 2BLUSMCOREHMEE UL, —F. X515 Lhydoxy #@)& DRISTIL. 6 DFREER
HEHIZ L 2ERRITEVS, 4, 5 1IN T 7T BERLTER, SHIZEHE#%, l-propargyloxy H@)ICEX
3L.T7TRBEVI BERL, THNTORBERBEL TR Z2ERSRBD DA, 5T, ZEE% 1-methoxy
EAOITEZ F=FERH Table 1 KRLTH D, ERATIRKROEEZEEL L VDR THL, Eary 1 ITRD
h3X5iIZ, THBREQ)VREERD Lok, HETLORATH(Entry 2), 11, 13 SOAEREIZH~,
TR EREDOSRBT+4+9)BFRICRVEEE T L. 3 TAOERATIEEnty 3), SROBEREENE
BER LR, REILFMHE Br/CHCL ICEXTHERN Table 2 ThHD, RIGRHFICL Y RLIIEHT D48,
T CORIGOBEEEIIALITH Y, Eotry3 OFRET, 12 %2 32%0NETHLND X S ITRo7,

Benzene Bk _EICE#ELFFDO melatonin (16)DRFE(LTIL, Table 3 KFRT LI T, FATIRRDOEAK
IR CT, 17,18, 19, 20, 21 # 5%, 241, 4fIB X6 ALEBH# bromo FARER L=, 7THEREITLL
AL TWRY, —7F, 575 1-methoxymelatonin (22)DRFE(LTiL, Table 4 DERBB LN, P ED
20, 21 DAERBHRED BT H, methoxy EA DX meta DB THD THNBBEOEZ ~EEKEDLENE
. ARICEG T, TAEEESTHEBEIL, Figure 1 IR L7 X 312, 1-hydroxy £ 7/ 1-methoxy D
BREFERFSFCEAL T 7TAOEFIEST. REFERR)SAVIIREERBEREGCHOEZRE TR
WEBZTEDLEZONS, WTRORKIEEBENIRBEATIXALLTIRARAVWE, HOERT, 2Rk
N7z 1-methoxy £EFRMB/ONTNE DT, 29 MHATH S LHR L T35, 1-Hydroxymelatonin b FIHR7A2
ARER LR, TRHIEHRIETHLEHD Nb fIg%E pivaloyl ZIZEXZHAITIX, BRI &I, 7
VERERLZLHRT DI Li3bh o, Nb AISERKISER % XET 252 EEFR R 2o,

7 U NALTIX, tryptamine K23 2B X REALT VB tryptamine EE 5% B DITK L. 1-methoxy &
TR2MNTINVEBREEZL2ERLE 1o, EHIT chloroacetyl chloride & @ K TiX. pyrrolo[2,3-
blindole f£(31, 32, Scheme )DAERBELRDZLVWIRKHIERLBONE, FTOEMZHONT, LRk
RELERMOBRIBOBBRREELEDTRERT S,

Scheme 1
NHCOOMe NHCOOMe NHCOOMe NHCOOMe NHCOOMe
: = @r{ @—fr @rfr + Recovry
2 Br2 (1 2 mol eq) 2%
it 1 h 3% 3% 5 4%
NHCOOMe NHCOOMe NHCOOMe NHCOOMe
—_— + 4 10% @jj 7 +
Bry (1.2 mol eq) 8% Brp (1.2 mol eq.) o
c?l:lNaOAc 7 11% + Unknown AcOH/NaOAc 19% Br lr:li °©
" Products m1h g 15%
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Table 1

NHCOOMe HCOOMe HCOOMe HCOOMe
' Bre L + 7+ & +9 + + 2 |
_—-——>
Y;l AcOH/NhaOAc H N + u Br + 5
i, 1 .
10 OMe 57 12 1 13
Entry Bromine Yield (%) of
(mol eq) 12 7 4 9 11 2 13 5
1 07 23 s 0 1 0 9 8 7
2 1.2 ] 22 12 3 5 5 o] 10
3.0 ) o o 0 0 0 0 many spots
R = CHCHNHCOOMe
Table 2 Br, R Unknown
0 ——— 12 + 7 + 3 + 1+ Br— [ + 2 + Product + recovery
CHCIS 50r6 . N0 MW:282
14 OMe 15
Entry Bromine _Reaction Conditions . Yield (%) of
(moleq) Temp.(°C) Time (min) 12 7 3 1 14 2 18 recovery
1 0.5 n 20 22 10 7 7 1 7 7 €
2 0.7 4 60 11 3 3 2 0 o o
3 0.7 rt 20 32 2 0 1 ] 8 i1
T.bl‘ 3 NHAc ' R= CHchzN_HAC
Br R R R Br R Br R
MeCG . MeO. MeO__, MeO MeQO MeO.
] — | + m + m + | + i1 + Recovery
N” - Br/AcOH/NaOAe N NTBr B NBr N"Br B N~ r
16 17 18 19 20 21
Entry Bromine  Reaction Time Yield (%) of
(mol eq) h) 17 18 19 20 1 Recovery
1 : 0.95 5 8 28 4] 15 o] 34
2 1.9 25 10 0 34 49 o} 0
3 3 1.5 (4] o] 0 0 83 ]
T ab' o 4 R = CHCHaNHAe
NHAc Br Br Br
MeO 1 Bra/ AGOH/ACON MeO ' R Meomﬁ MeO 1 MeO | R
_—’
an vt N + N T B NTE
| ’ gr H Br H : ¢ H ¢ H
OMe 23 24 25 26
22 ’ Br o Br
MeO R MeO.
+ 20 + 21 +
. N N
27 g H 28 pr H
Entry Bromine Yield (%) of 7-Br  Total
{mol eq) 23 23 25 26 27 20 21 28 Recovery (total) Yield
1 0.95 11 10 0 0 o] 2° 0 2 4 23 20
2 1.9 o] 11 37 4] o] o] 16 o] 64 64
3 3.0 o] 0 18 15 9 0 5 [+] 42 48
Figure 1: Working Hypothesis Scheme 2
: ' OMe ci
} - CICH,COCI +
—— :
v s A, CooMe ., CooMe
- 0d Nitrobenzene o o
Br g /+ R 0°C,1h Cl  14% 5% Cl 32
Br- 29 or 30 31 + Other Products

[3c#] 1) M. Somei, J. Synth. Org. Chem., 49, 205 (1991).M. Somei, Heterocycles, 0, 1157 (1999). M. Somei, Advances in Heterocyclic
Chemistry, Vol. 82, ed. by A. R. Katritzky, Elsevier Science (USA), 2002, pp. 101—155. 2) Presented orally at first; M. Somei, Y. Karasaws,
S. Tokutake, T. Shoda, F. Yamada, and C. Kaneko, Abstracts of Papers, The 13th Congress of Heterocyclic Chemistry, Shiznoks, 1980, p. 33.
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Preparation of Unstable 1-Hydroxy-2,3-dimethylindole and Structural Determination of Its
Oxidized Product under Atmospheric Oxygen
(Faculty of Pharmaceutical Sciences, Kanazawa University) OFumio Yamada « Atsuko Kawanishi + Akiko Tomita *

Masanori Somei

1-Hydroxy-2,3-dimethylindole (1) has been prepared for the first time as a representative of 1-hydroxyindoles having
an alkyl substituent at both 2- and 3-positions. Compound (1) was quite sensitive to air and converted into a novel 3-
hydroxy-2,3-dimethyl-3H-indole N-oxide (2). Treatment of 2 with Ac,0 in pyridine afforded 5- and 7-acetoxy-2-
acetoxymethyl-3-methylindoles (7, 8) together with 3-methylindole-2-carboxaldehyde (9). On the basis of these
chemical results and X-ray analysis, the structure of 2 was determined unequivocally.

B4lE. 1989 EIT indole FEALZHIREE &% 2 THIZXS 1-hydroxyindole OB EN D —RHNE K
HEZABEL. Z@ l-hydroxyindole BREEE VS Z &I2L D, 1-hydroxytryptophan 53435 &) 1-hydroxy-
tryptamine FHAE OFR/ 3 AE M 1-hydroxyindole T2 Z DHICEAIRB I LITHRHLTER, V

4B, R&IVE, indole @ 2. 3 FLOTHONMBIZTIVFIVEEAETS 1-hydroxyindole FORFEEL T, #
73 1-hydroxy-23-dimethylindole (DD ERETV. LAWY, ELXBSHEITHRE D 3 WITERKF T 3-
hydroxy-2,3-dimethyl-3H-indole N-oxide QIZELT B ZELERHBLE, 2 Zho{t&POBERERL ML
ZRIGEICONWTHEICHRET 3.

B4 D 1-hydroxyindole & FRIEICHEVY, 2,3-dimethylindole (3)% NaBH,CN TEILLT. 2,3-JE RO&K @)
Z 3% DPNBTEML Tz (Scheme 1), KT, 4 ZHUEE D Na,WO,2H,0 T 30% H,0, TEE{LL /=&
2, tle FRBOTLHEY A OERSRD SN, SSTHAELR L TEEEERZ. ZRFHITRET S
& A DRBAVEEIREEM B ITELL Tz,

LY A E. FEETEKRHLBLEINCTVWEEOEDIZ, ASLATHELTWAHIIRESLTL
ENEOHBITIIRIILEN o/, TI T A ZRERBHEECHENTZOBEERETD I &IZL,
BB, 4 ZER{LEE. RISHEIZ Me,S0,, K,CO; ZMEAFIALT B &, KER 1-methoxy KE)H 22%DINET
Bohkz, FAiRIC. BEBROBE% pyridine, Ac,0 TTEFIALT B &, 63%DINET 1-acetoxy &(6)% & hK
T&Eiz, ZOKR A I, 1-hydroxy-2.3-dimethylindole (1) T# % S TE-, I 5IT. 6 % MeOH # LiOH
TTNAVMAMETNE, 1 HOASLTHER 1 2 67%DONBTHETES, 1 OFEHT. W 24 8
HTHD., CHCLBRF TIRESSHITERTH AN TH S Z LAMBAL =,

INLOBEREEIT, 4 ERLL THLEBREE. CHCL PEKEHSTERT 22 HEERLAEELZS B
ZO4%DRBTHZD I ENTER. BOBEEIERTIEDIZ, £TF20LZRIGEERF L.
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Scheme 1

m“‘e NaBH4CN Me  Na,W0,2H.0
[ e LI
N Me ACOH, TFA N Me 30% Ha02

H

H MeOH, Hx0
4
AcO Me Me
f |
N N
Boc OAc OAc Boc OAc.
10 B0 11 o
DMAP DMAP
CHClL CHxCl,
4
AcO.5 3 _Me . Me
6 Ij 2 + N | +
7 R oac oacH oac
7 8

B % pyrdine 1 Ac,0 ERIELA&E T B, Sacetoxy (7), 7-acetoxy E(@)B LR 2-formyl &K@, ENE
2%, 3%, 56% @Wﬁ'@%énta Ac,0 D U IZ(CE;CO),0, (PhCO),0, Tf,0 & B & D RIS L7248,

9 N 8~24%DNBTHELNBZ DA T, 7.8 TRIETH{LEMIL<Bo Al 7,

RiZ. 7, 8 DREZERED acetoxy ZDHLEE., 1 fif acyl 22D anisotropy ZIRZFH L THRET B8
7. 8 MHRIET S 1 L Boc 4(10, 1)%. TNTH 96%, 82%DNETER L. 7 & 10 O 'HNMR ZHE
TBH5E, FNMAYTIIITLTNS 7 7024 0.9 ppm BRES 7R LTVWHOITHL, 8 & 11
OHEWI. BREE> 7L Twa 70 b 38R hAadh oz, ZOBERMD, 7,10 385 fLE#E, 8,11
NTUNBERIETHS ERETER, /-, 9 D#EIL. 3-methylindole (12)7 5 9 ZRREAR L TREL 7=,

LTZAT. 7,813 13a, b OBETHDAEEMEDHS (Scheme 2), T TINLDMELEET H1BDIT
8MND 14a, b ZEBL T 15a &R L. HL 84 13b 25K, ZO—EHOKKIZED 3-formyl £ 15b %5
BNBETHS, 14b & 15a O 'HNMR OHETIE, 4 70 b iz d 3 formyl ZD anisotropy ZIRAIR
cRRMNo T ENS, formyl #id 3 M TIRARL 2 AIIKEFEL. 15a A% 2formyl ATHB ERETEZ. X
. 7 ©2, IMOBBREMNS LFAIUTHS Z LI, 10,11 EDEES T MEOED B SRE LT,

Scheme 2 Flgure 1. ORTEP Drawing
: OAc ! ‘
1 1
R LIOH Me MnO, A
| 8 — | —_— f .
N” “Me MeOH N CHCl, N” R
rRe H or U on ome
13 @R'=0Ac R®=H 14 @)R=H chn. meon 15 @) R'=Me, R2=CHO
b)R'=H, R%=OAc b)F(:Me::‘ G b)R'=CHO, R? = Me

DEORIGEIZED B OREEIL 2 THDEHEETELN, BERENEES-DIC B OBRRERAL
2o TORBRXBEERFICHL-BRZ2EDZLRRIIL. B OHEIL2 THB ERETE R Fgure 1),
[3#K] 1) Review: M. Somei, Heterocycles, 50, 1157 (1999); M. Somei, Advances in Heterocyclic Chemistry, Vol. 82,
ed. by A. R. Katritzky, Elsevier Science (USA), 2002, p.p. 101 —155. 2) E Yamada, A. Kawanishi, A. Tomita, M. Somei,
ARKIVOC, 2603 (viii), 102 (2003).
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