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Abatrect

The reaction between mndoke and N-(2-haloacyDpyndinrum sahis has been studied With

droxan as solvent 1 (2 haloucyiindole (2) was generally the product at low temperatures and 3-(2.
haloacy Inndole (1) at hugh temperatures. av illustrated by the following a-bromopropsony lation
Product rabo (1c;2a), 207 (0 01), $0° (0 8) and &7 (3 ¢) The fact that the a-bromobutyrylation at 60°

gave 30N (2-bromobuty ry)- 1.4 dihydro- 4. pyndyls

indode (6) as the man product. and 3.(2-bromo-

butyry Inndole (1d) only as a minor product, shows that the 3-acylation » affected by stenc hindrance
At high reaction temperature (- 607 the veckd of | decreased. owing to the formabon of 3.undacyl

pyndimum salts (8)

It has recently been shown' that indole reacts with
N (a-chloroacyhpyndinium salts to give a-chhoro
substituted 3 acyhndokes, e.x 3-chloroacetylindole
(18). Such compounds are of interest as starting
matenals 1n the synthesis of tryptamunes’’ and
several indoke alkalowds.* Altemative starting ma-
tenals such as indole V-glyoxylyl chlonde® and
tryptophy] bromide.* * have so far been used more
frequently. owing to the relative inaccessibility of
3-(2-haloacylnndoles

The present study was undertaken in order to
define more closely the scope and himitation of the
reaction of N-(a-haloacylpyndinlum salts with
indole and to bnefly study the possiblity of using
1.2 -haloacyihindoles as synthetic building blocks.
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The reactions were camed out essentially as
descnibed carlrer. i ¢. slow addition of the a-halo-
acyl halide to pyndine and indole in dioxan or 1n
some cases intoluene. The desired 3-1somer (1) was
often accompanied by the 1-isomer (2). The iso-
mers, which could casily be separated were as-
signcd by IR spectroscopy. The assignations werc
further evidenced by NMR spectroscopy (Ex-
penmental)

The yield of the 3-1somer (1) increased, whereas
the yicld of the 1-isomer (2) decreased with in-
creasing temperature For the a-bromopropionyla-
tion of indole 1n dioxan the following product ratios
(Ic/28) were determined: 20° (0-01), 40° (0-8),
60° (8-9). The lasomer could not be trunsformed

z
|
~
()/*x
H
«l R
- N, 2
N, s R—Me X - Br
N, d»R-FEtLX-Br

I
H

M



972

]

J BemGMaN et al

(I)
D\ X
I NN
— | ™M
R
)
R,
o~
2 '\\
I )I R,
X T R,

H ’
,—Mc.R,—H 4R ~PhR,~Mec
FLR,-H eR -—R,-H

R, — Mc

CHant

into the 3-1somer by heating (70° 4 hr). At W and
below, the | 1somer was gencerally the dominant
product. The best yields (40-80%) of the 3.1somers
were obtained in the temperature range $S- 607 The
small amounts of accompanying |-isomers were
casily removed by recrystalhization or column
chromatography. 1.3-Ihacylated indobes could not
be detected (T1.C).

Strongly clectron-deficient acyl halides seem,
however, to be exceptional. judging by the fact
that 1 dichloroacetylindole was the high-yiekd

product from the reaction of indole with a pyndine-
dichloroacetyl chlonde rcagent even at low (09
temperatures. The same applies to tnchloroacetyl
chlonde.

At high reaction temperatures ( - 60%) the yield
of the 3-(2-haloacyl)indole decreased, owing to the
formation of 3-indacylpyndinium salts (4) and tars.
Haloketene formation, with subsequent poly-
mensation, is suggested as one possible reason for
the tar formation

N-Acylated indolke tnmers ($) were formed as
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by-products if pyndine was omitted or used in
deficit relative (o the a-haloacyi haiide. The N-
acylated trimers could often be isolated in excellent
yields. 1-Acylindoles were formed as by-products.
One exception was noted. The reaction between
indole and trichloroacetyl chlonde resulted in 3-
tnchloroacetylindole. whereas a similar reaction
between indole and dichloroacetyl chlonde gave
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the N-acylated tnmer (5b). A semi-solid mass con-
taining acylated indolke oligomers, |-acetylindole
(¢f Ref 8), was formed from indole and acetyl
chlonde. The reaction of indole and chloroacetyl
chlonde produced a similar mixture, but none of its
components have been charactenzed.

In connection with these studies we have found
that the nonacylated tnmer (tnindole) could be
conveniently prepared by tnmenzation of indole
by tnfluoroacetic acid.

‘The results indicate that at least two competing
reactions are operative. Bulky substituents in the
starting acyl halide seem to decrease the rate of
l-acylation and thus favour the oligomenzation.
The influence of stenc hindrance on the 3-acylation
as well is apparent from the following exampie:
Acylation of indole with a pyndine-a-bromopro-
prony| bronude reagent at 60° gave a good yield of
Ic whereas attempted acylation with a pyndine-a-
bromobutyryl bromude reagent at the same tem-
perature yickded compound 6 as the main product,
compound 1d being only a minor product. Thus ex-
ample shows that a subtle balance between stenc
and electronic cffects determines the reactivity of
the essentially ambident reagent (7).

Replacement of pyndine with the much stronger
base N-methylpipendine gave 1.3-diacylindole
as the readily isolated, main product. |- Acylindole
was a by-product. 3-Acylindoles, but not 1-acyl-
indoles, could be subatituted for indole as starting
matenal in this synthesis. These facts suggest the
following reaction mechanism-

X

1.3-Dwacylindoles with different acyl groups
(¢ ¢ 8) could readily be prepared by this route.

The 3-(2-haloacylindoles could, tia 3-(2-amino-
acylhindotes. be transformed to the corresponding
tryptamines.’ The first step was markedly catalyzed
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by iodide ions. Uncatalysed subsututions with
buiky amines (c.g. dwethylamine) were siow, es.
pecially with a-alkyl-substituted 3-(2-haloacyl)-
indoles. For the synthesis of pnmary tryptamines
this route is inconvensent, owing to formaton of
several (unidentified) by-products in the first step.
The desired products could, however, be conveni-
ently prepared using the route outhned below.

_NH,
|
H

In connection with the synthesis of 3-(2-amino-
butyl)indole (%) tia this route, the reduction of the
oxime (10) with | AH was considered as an alterna-
tive route. The yield of the desired tryptamine (%)
was, however, low (209%).

3-Chloroucetylindole reacted at higher tempera-
tures with pyndine, as reported by Sanna.’® to pve
3-indacylpyndinium chlonde (4s). Attempts to pre-
pare 4a1n one step from indole, pyndine and chloro-
acetyl chlonde, with pyndine as solvent, have so
far given considerably lower yields. 3-Indacyl-
pyndinium chionde (4a) could be reductively cyc-
hzed to 11, by applying the conditions descnbed
by Potts and L.iljegren.* The starting material (4b)
used by these authors was prepared g a King
reaction from 3-acetylindole

The nitrogen analyses of the azides (Ig and 1h)
were, nol unexpectedly.' low (1%), and for this
reason their mass spectra were recorded. The peak
from the molecular 10n was intense relative the
peak corresponding to the M-28 ion (¢f Ref 11D,
cspecially for compound I1g The dominant base
peak was produced by the 1on C,HNQO® (m.e
144). which then lost'* " CO and HCN. The ion
C,HNO" was found to be the base peak for all
3.acylindoles described in thus paper.

EXPERIMENTAL

M py were determined 0oa a microhot stage and are un-
corrected The mass spectra were recorded uuing an | KB
9000 A instrument. uung the direct inket techmque The

[ ¥4

clectron energy was 70 ¢V, unless stated otherwise Only
fragment peaks stroager than $% of the base peak are
ksted, unless stated otherwise. IR spectra from K Br disks
were recorded uung a Perkin Elmer No 237 instrument.
The NMR spectma were determined with a Vanian A60-A
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spectrometer DMSO - d, was used as solvent unless
stated otherwise

Thun-layer chromatograms were run with CH,Cl,. on
subca gel GF,, (Merck) All R-values given were de-
termuned by T1.C

3(2-Bromopropiony Dindole (1¢) Method A a- Bromo-
propeony| broaude (21 6. 0 | mol) was added dropwise
dunng | hr to a well-stirred soin of indole (11 7.0 ) mol)
and pyndine (8 1 ml. 0 | mol) 1n dwoxan (100 ml) at 60°
The musture was stirred for another hr, cooled and poured
into water (500 ml) The ol formed was weparated and dis-
wived in MecOH On standing (1 24hr) crystals separated

Recovatalbhsatonm
RETTY SIAULAL0N

1.{2.bromo-
propronylhindole free from the 1-somer, yield 142 g
(60%), mp 210 212° (Found C €22 H 40 N ¢¢,
Br W19 Cak for C.H,,BINO C 24 H 40 N %6,
Br 31 &%), NMR (r) 820 (d. ¥, CH,). 431 (q. 1. CH),

23 (broad s, 1, NH). IR 3200cm - (NH), 1627 ¢cm
(C—). MS 253 (79). 251 (B 4), 148 (11 %), 144 (100,
116 (106) .89 (1S 20, 63 (11 1y R, — 022

Method B. Mcthod A was apphed. cxcept that dsoxan
(100 ml) was replaced by toluene (Y00 ml), yreld 1R 4g
("2%).mp 210 21

3 (2. Chioroproponvinndole (18) Method A was used,
yreld 2%, mp 193-194° (1.4° 193 1949, NMR (r)
826(d. ). CH). 442(q. 1. CH). 22(broads, I, NH),
IR3200cm “(NH) 162¢cm '(C=QO)).

VA2-Bromobutvryikndole (1d) Method A was used,
substituting the pyndhine (0 | mol) with 2.4.6-tnmethyl-
pyndine (0 ! mol) The crude product was recrystalhized
from McOH, yreld 295, mp 190 191" If method B was
used. yrekd 44%. mp 190 191° (Found (. <40, H,
47, N, S0, Br 98 Cak for C H BINO (C, 441,
H. 4 NS Br, WO%), NMR (1) 89 (1. 3, CH,).
T (m, 2. CH) 4% 1L, CHYL 22 (broad 5. 1. NH),
IR 3202¢m '"(NH), 1614cm ' (C=Q) R, -0 W0

Y. Iichloroac etylindole (16) Method A was used, yrekd
BX%, mp 246-248 (1at* 2029, IR (KBr) 390 ¢m °*
(NH), 1631 cm * (C—Q), MS 229 (79, 227 (12 %), 164
(6T, 149010 ™ 13V (100, 116014 ¢ 8913 2

Vda Chlorophensilacetniuadole (10) o« Chlorophenyl-
acetyl chlonde™ (189 g, 01 mol) was added dropwie
dunng 1 hr to a well-stirred soln of pyndine (81 ml)
and 1ndode (11 “g, 0 1 mod) 1n toluene (250 mi) at << A
brownish ml, whuch soon solidificd, separated dunng the
additson The muxture was stirred foc another hr, where:
upon water (300 ml) and MeOH (30 mD) was added After
1 hr the sold was collected and crystallized from aceto
mtnke, yickd 18 $g (0%), mp 218 220" it ' 202-204" *
(Found C.T12. H. 46 N, ¢4 C1L 131 Cakefor C H,,;
CINO C,71 2 H AS N S22 CLIVI%). MS 2T 0 D,
209 1321, 207 (4K, 20C 1Y 6, 14C (9K, 144 (100,
116 (1301, 89 (14 71,63 (4 I+ Only peaks stronget than
3% of the base peak are listed

V.Chloroacetslindole (18) The same procedure as for
If was used. yrckd 48%, afler recrystallizabion from
FtOH. mp 230-232" bt ' 20 13

V.Chloroacen ! 2-methvlindole The same procedure
as for If was used, yrekd “% after recrystallization from
acetomtnie. mp 220 2217, byt -0 2200

1 2-RromopropionyDindole (28) Method A as des-
cnbed for Ic was used at 20° The crude product was re-
crystalhized from MeOH (with final cooling to  207).
yoekd 78%. mp 107-108° (Found (', $24 H 40 N,
$-6, Br, 31 6 Cak for C, . H. BINO: C, 24 H. 40N,
C6, Br. V1 &%), NMR () 810 (d. 3, CH,. 429 (q. ).
CH) Y24 4.1, VH), 20V (4. 1, 2-H). IR 1682 cm *

fresem  acafomitonle o
WOT STWRUGIR  EaAVT
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(C==Q)), MS 2301400, 251 018 1=, 144 (7 "1, LIB (1] 6),
1T (1000, 116 (16 T 109 (¢S, C.H.Re), 107 (4R,
C,HBr'), 9086 89172 6398 R, -069

1.2:-Bromobursnlundole (28) The same procedure
as for 28 was used. yreld 2% mp 91-92° (Found: C,
€38 M. 47N, ¢1. Br, 03 Cak for C,H,,BINO
C, 41 H 4 N, ¢33 Br. WOo%), NMR (r) 892 (1, 3,
CHy. "8Him, 2, CH), 447 (1, 1, CH), 323 (d, 1. 3-H),
198(d,1.2H). IR 166cm (=) R, —07¢

1.3-DA2-bromopropionslundole  (3) Mcethod A, as
descnbed for Ic was used, the pyndine being replaced by
N-methylpipendine (22 6g, 0 2 mol) and the amount of
a bromopropsony! bromude incrcased o 0-2 mol, ywid
28% after recrystalhizabion from acctooutnke, mp 181
18, Lot 168 170" 7 1.2.Bromopropsony|ndole
tyweld 19%) could be 1solated from the acetomtnke mother
hquor, NMR (1) B08(2d, 6, CH,). 417 (m, 2. CH), 08"
(s, 1, 22H), IR 1721, 1702, 1670, 16%4 cm ' (C=()),
R'_ 0 <¢

In method B, a bromopropeony! broaunde (21 6. 0]
mol) was added dropwise dunng | hr to a well-stirred
soln of 1 (2 bromopropionyiindole and N-methylpipen.
dine (11 3g. 0 1 mol) 1n droxan (150 ml) at 60°. After fur.
ther 2 hr the mixture was cooled and poured into water
(00 ml) The solid formed was weparated and recrystal.
Lized from acctonitnie, yreld- 90°%,. m p 181- 18"

1:(2-Bromaopropioasl) 3 acetvlindole (8). Method B,
as descnbed for 3, was used, starting with J.acety hndole
(0 1 mol) The crude product was recrystalbzed twice
from McOH (with final cooling to 207, Yield 179
(61%), mp 129-1W (Found €, 31 H 42 N, 47,
Br. 269 Cak for C ,H,,BINO, C, 31 H, 41, N, 4K
Br. 27 29%), NMR (CDCL) (1) 80T (d, 3, CH,L " 83 (s,
LOOCH,). 496(q. 1. CH)

Trundole In method A, trfluoroacetc acxd (S Bg,
0 0¢mol) was added to indole (11 7g. 0 1 mol) 1n ether
(B0 ml) After 2 days at 20° MeOH (10 ml) was added and
the solvent slowly removed Some ol adhenng to the
crystals formed (10 “g. mp 122 1297 was washed off
with cther, and the crystals dissolved 1n MeOH (40 ml)
This soln was added to KOH (30g) in McOH (40 ml)
The muxed soin was poured into water (300 ml), and the
ppt formed was collected. dned and crystallized from ben-
tene, yreld B2 (70%). mp 168- 1707, Lat ™ 168-170 ¢°,
R.— 008 (dundole R, — 0 28)

In method B, indole (11 7 g) and pyndimum chlonde
(¢ O0g) 1n doxan (100 ml) were heated (80°) while suimng
for $hr The misture was poured into water (400 mi) and
the sobd was fitered off, dissolved 1n FtOH and the soin
made alkaline with 0 ¢ M NaOH The crude product was
punficd as dewcnbed above The mother hquor contasned
dundobe (TELC), yeld ¢ "g(49F), mp 168 1707

Acenltrundole (%2) In method A, pyndine (8 | ml)
was added at 20- 247 1o acetyl chlonde (T 1 ml) i dsoxan
(B0 ml) After Y mun the ppt of N-acetylpyndimum chkx
e was filtered off without protective gas Indoke (11 T g)
was dissolved in the filtrate After 2 hr water (300 ml) was
added and the sobd formed was crystalhzed from FtOM,
yiekd 9 ¢g (T3%), mp 210 20017, Lt ™ 2011 12, NMR
(acctone-dy) (1) 8 49 (3, L, CHLCO), 6 42(d, 2, CH,), ¢ 27
(. 1.CH)

Acenslirundole (Sa) Method B

Reaction of indole with acetic irfluoroac etic anhydnde
AcOH (A 0ml) was added 1o tnfluoroacetsc anhydnde
(10 $g) 1n ether (10mD Indobe (4 89 g) in ether (20 ml)
was added at 20° (cooling was not necessary) After 2 days
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at 20", acetyltrundole (2 2 g. 14%) had separated from the
dark soln. The solxd was crystalized from EtOH, mp
210-211°, Lat ™ 211-212°. The mother bquor contauned
acetykindole and several other compounds as shown by
TLC

Duchioroacenitrundole (538) in method A, dichioro.
acctyl chlonde (49g, 01 Imol) was added dropwise
dunng 1 hr 10 a well-stirmed soln of indole (11 7.0 | mol)
in dsoxan (100 ml) at W* The muxture was stirved for 4 hr,
cooled and the wobd collected and wathed with water
Recrystalization from EtOH gave dixchloroacetyhn.
indole contarmng crystal-cthanol. which could be removed
by drying at 10¢° Bmm, yweld. 104 (68F). mp 177 17V
(Jound .67 H. 44 N 90, CL 1S Cak for C My,
CIEN,O C.676 H 46N 91, C1 1% %)

In method B, trundole was acylated as descnbed by
Kuryla.?: yrcld: BS% The following compounds were pre-
pared by method A, as descnbed for $d

o-Chloropropronvitrundole (5¢). yreld 65%. mp 167-
168" (Found- ¢, V2 H. S6. N, 96, (1,0 Cak for
CoM CINO COT3S M SS N, 9SS CLBO%), NMR
(r)B41 (4. 3. CH,). 640(d, 2. CH,, S 381, 1, CH), S 08
1L CHYLOd(s, I, NH), 08(s,2.NH)

a Bromopropioayltrundole (54), yueld "1%,. mp 148
I14r (Found (. 667 H, 48 N 86 Br. 162 Cak for
CeHBIN,O C o667 M SO N K6, Br, 16 4%), NMR
(r) 32 (d. 3. CH,). 644 (d. 2, CH) M 1,1, CH),
SR CHL 0S8, I.NH)Y 07 (s, 2, NH). R, —
012 The mother hquor contained 1 (2-bromoproproayl)-
indok

a-Bromobutvevlirundole (S¢), ywedd 70%, mp 15¢-
197 (Pound €, 671, H. 49 N, RS Br. 162 Cak for
CrHBINO C, 674 H S22 N B4, Br, 16:0°0), NMR
()90 (L CH). BOS(m, 2.CH,). 641, 2.CH,L. ¢ %0
(1, CH), S08 (1, 1, CH), 04 (s. 1, NH). 08 (s,
2.NH), R.— 013 I'he mother hquor contained 1:(2-
bromobutyry I hndok

a-Chlorophenviacenvitrundole (83), yweld 8%, mp
160 161" (Found €, "6 0 H, S 3 N B3 (L 72 Cak
for C oy, CIN,O C.76 1 H. S 4. NB 3. CLL T 0%)

1 {N-(2-Bromoburyni). ) 4 -dikvdro 4. pyidvl hindole
() o Bromoburyryl bromude (0 1 mol) was added to
indole (0 1 madl) and pyndine (0 | mol) mn drwoxan as des
cnbed for 1c (Mcethod A) The crude product was recrys.
talhized from FtOMH (with final cooling to  X07), yweld
28%. mp 128 129 (Found (. 97 H, ¢1. N, 81,
Br. 228 Cak for C.H..BIN,OO C, 94, H, 0 N 81,
Br, 2V 1) IR (KBr) 3 20cm "(NH) 160 cm (=),
1628¢m ' R, - 0 34

1 (2-Bromobutyty Ixndole formed (8% yickd) along with
6 may be nolated by column chromatography of the
cvaporated methanolk mother hquor obtaned

Indacvipyvridimium chionde (48) A muxture of 3.chloro
acetyhindole (7 “g, 00¢mol) and pyndine (60 ml) was
heated at 80° for 0 Chr On cooling of the chear soin ob-
tuned. crystals of 48 weparated. ywekd 18 Tg (69%) mp
292 2947, Latt 248’

342 Audoproponsiuadole (1g) 1-(2-Bromopropeonyl)
indoic (B 4 g) was added 1n 10 poetrons dunng 1S mun to a
well-stirred  suspenwon of sodium  arsde (3-3g) n
DMSO (40mh a1 29" After completed addition the
mixture was stirred for 2 hr, and then poured i1nto water
(400 mh and the muzture cxtracted with ether The
cther phase was washed with water, drned and cvapor
ated The reudue recrystallized from cther-light petrol
cum gave C2g (T3F), mp 129 126" (Found (. 617,
H.o 4% N2 Calg for C.H,NO C 61" H 4

978

N.26:1%), MS 214 (4 2), 186 (1-5), 145 (9 ), 144 (100),
116 (14N, 118 (301, 89 (139, 63 (0, 6232 28
(321 Only peaks stronger than 3% of the base peak.
except the M-28 peak, are pven, IR 3220cm ' (NH),
2120cm *(N,). 2085 cm '(N,). 1630cm '(C Q).

3{2-Adobdburyryiundole (1h) The same method as for
(1g) was used except that 3-(2-bromopropeonyiindole
(8:4 g) was repiaced by )-(2-bromobutyryixndole (8-8 g).
yreld 62g (B2%) mp. 11%-116° (Found ., 631,
H. S4. N, 236 Cak for C;H,NO: C.63 1 H. $ 3N,
24 &%), MS 228 (1 6),200(7-0), 145 (14), 144 (100), 116
(129,89 (1), 28 (11). IR N14cm ' (NH), 2110cm !
(N,), 2082 cm ' (N,), 1636¢cm ' (C—O)

1.2 - dudoacetylundole (1) The same method as for
Iz war ued except that 3.(2-bromopropeonyiindole
(R4g) was replaced by ) chlorvacetyhindode (S ?g).
yrekd SO%. m.p 184 186° Lot ™ 184-186° MS 200(9 7),
172 13-4y, 14% (12 20, 144 (1001, 108 S %0 IR 3222
cm * (NH), 210Scm ' (N,), 2082cm * (N, 1638 cm *
(C=Q)

3 {a-Dimethvlamino)phenylaceinnt}indole (1, R — Ph,
X — NMec,) A muxture of Y.(achkrophenylacetyl)
imndole (¢ 18g 002 mol). E1TOH (100 ml) and dimethyl
amune (2 ¢ g) was reflused for 3 hr, concentrated and treat
ed with 0 $ M HC1(200 ml). After washing with ether the
base was bberated by comx NH,OH Recrystallization
from EtOH gave the pure product. yseld 1 8 (69%)m p
207 208° (Found C.776, H.6 SN 99 Cak for €. H,«
NO C, 777 HO6S N, 100%), NMR (2) T80 (3. 6,
CH,L ¢ 3208, 1, CH)L 1 20(s. 1, NH).

V.ta-Dimethviaminopeoproasivindole (1. R — Me, X —
NMe,) The method descnbed above, starting with lc.
was used, yiehd 10g (70%), mp 192 193 Lat " 192
193°, 186- 188"

1.(2-Morfolinopropionsiindole, yreld 78%, m p 200-
20 (Found C. 60 S H, T1. N, 110 Cak for C (M,
N,O, C.00 " M.~ 0N, 109%)

S Methony - V.AONN dimethrvlaminoaceniundole, yveld:
BO%. mp. 191 19% (Found C, 67 ¢ H 68 N 120
Cak for C,,H N,O; C, 672 H, 69 N, 121%), NMR
(1) 770(s, 6, NCH,). 643 (3, 2. CH,).6 20(s, 3, OCH,)

Y42-Dimethylamunobutyrslundole (1, R — F1, X -
NMe,) 3 (2-Bromoburyryinndole (¢3 g 002 mol).
aqueous dimethylamine (33%, ~ 0 ml) and Nal (30g) in
EtOH (100 m]) was refluxed for 20 hr The swoin was con-
centrated to cu 23 ml and then poured 1nto aqueous 0 ¢ M
HCI (200 mD The acsd soln was extracted with cther and
the base hberated by addition of conc NH,OH. The crude
base was recrystalhzed from EtOH, yreld 1 0g (6%5%),
mp 200 201° (Found .29 H,. 8, N, 121 Cak for
(A:c"uNx() C. .‘O. H.T9 N 122 The 'O‘lk)"‘ln‘ com:-
pounds were unularly prepared

V(2 Diethyvlaminopropioasiundole (1. R — Me, X —
NEL), yreld 3 7g (77%) from McOH. mp 142-144°
(Found ¢, 739 H,. 81, N, 11 ¢ Cak for C,,HN,0
C,7V7, HOB3I N1 S%), NMR (1) 89 (m. 9, W(H,)).
T4(Q.40.2CH,). $9(q. 1.CH), 1 8(broads, I.NH)

1.Q2-Hvdrosimuno | Y-diotobutrinadole (18) NaNO,
(125g) 1n water (Y Oml) was added to a muxlure of 3.
acetoacetyhindole® (4 0g) and HOAC (20ml) at 12-19"
On completed additson a homogeneous 10in was obtancd
from which crystals woon (1-9 min) separated The crys-
tah were collected and washed with cold McOH., vickd
16 g (T8K) (Found C, 62K H,. 43 N, 121 Cak for
CoH N, C 626 H. 44 N I22%), MS 231 (6 %),
2W 4 200 SO, IR S I 1T S e, 170 (Y) S,
16 13" 1480101 6, 148 100 11”03 O
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3.(2-Amunopropylundole  (%8). 3-(2- Andopropronyl)-
mdole (3% g m dry THF (S0 ml) was added to a well-
stirred mmxture of 1. AH (40 g) in dry THF (100 ml). After
a reflux penod (23 br) the excess of L. AH was destroyed
by addition of KOH (2M. S ml). The muxture was filtered
and the sobd inorganic phase carefully washed with cther
The ether phase was dned and cvaporated. The ressdue
recrystalhized from n-bexane-EtOAc gave 2 1 g (74%),
m p. 100-102°, Lat.* 97-100°

3-(2-Amunoburvlundole (). 1n method A, 3-(2-ando-
butyryisndole (6-2g) in THF (50 mi) was added to L. AH
(60g) 1n THF (100 ml). The mixture was then treated
as dewcnbed ahove, yield 4-4g (3%), mp 99 101°,
111.797-99

In method B. 10 (23 g. 0-0) mol) was added 1n poruoas
10 a refluning muxture of 1LAH (3-0g) and THF (60 ml).
After completed addition the reflux was continued for
12hr The excess of |.AH was destroyed by addwtson of
KOH (2M. 4mi). The muxture was filtered and water
(300 ml) and cther (300 mi) was added to the filtrate. After
washing (3 x 300 ml H,0) the ether phase was extracted
with 2% HCl aq (2 x 150 ml). The acxd extract was ren-
dered alkakne and extracted with cther (2 x 200 ml). After
drying and evaporation the crude base was recrystalhzed
from n-hexane-FEtOAc, yredd 0 18 g (205%).

342-DimethylamunopropyMundole (%). 342-Dhmethyl-
amunopropsoayinndole (2-7g) v THF (30 ml) was re-
duced with LAH (2 7g) in THF (60 ml) as descnbed for
9. yickd: | 65 g (66%) after recrystallization from ben-
enc-n-hexane, m.p. 109-110° (L. 108°, 113-14°,
$8-601 A further recrystallizalion from n-pentanc dud
not change the m p.* MS 202 (0 6), 138 (10). 157 (0 <),
156 (0 %), 144 (061, 143 (1 ), 131 10 S, 130 (3 &y,
129 (07), 128 (0%, 117 (06, 11€407), 10} (08,
TT09, T3 @9, T2100),. T 1, M0 2, 8709,
6 (1-81, 44 (1 8), 42 11 $) Only peaks stronger than
0% of the base peak are hsted

3-02-Amunoethyixndole  (9¢). 3-(2-Andoacetynndole
was reduced using method A above, ycld: 0%, mp.
117-118°, Lt ) 18",

3A2-Dimethylamino- 2 phenviethyiundole (94). d-{a-
(&imethylanwao)phenylacetyljindole (2. 8g. 001 mol)
mn THF (80 ml) was reduced with . AH (2-7p 18 THF
(60 ml) as descnbed for %a. yweld: 2 | g (BO%) afler re-
crystalhization from benzene-MeOH, mp K82-8)
(Found C. 818 H. 76 N, 106 Cak for C,.HuN,.
C,R18 M, 76 N, 106%) MS 264 (007, 220 1 2y,
907, N8 (11, 207 (1 1, 138 12 %, 134 (1004,
132 (14, 130 20, 1190, 118 420, 11T (08,
116 (0 8), 103 (1 3),91 (4 0), 78 (2 $) Only peaks stronger
0 % of the base peak are hsted

S-Methoxv-N.N dimethylirsptamine hydrochlonde. $-
Methoxy- VAN . N-dimethylamunoacetyinndole (4 0 g) was
added 1n porions whele stimng to a muxture of LAH
(1-0g) 1n dry THF (150 ml) After reflux (B hr), the mux-

*Our product 1s identical with a sample kindly provided
by D¢ Heath-Brown The reason for the low mp re-
ported by Ganelhn ¢r al * 13 not chear. A mass spectrum of
the low melting product, kindly provided by [)r Ganelln,
n, however. ncarly sdentical wath that of our product

). BeroMaN ¢t al

ture was cooded and water cautiously added. The mixture
was then poured 1o 3% NH, (1 aq (400 mi) and extrac-
ted with ether (2 x 200 ml). The combined extracts were
dned (K, C0,) and the base transformed 10 #s HC l-sak by
N, diluted HCL,. yreld 3% g (81%), m.p. 145-146",
L™ 145-146°
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