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The reacliona were canicd WI erunldly iu 
described earilcr. 1 c. slow addlIHHl of ItK Cl.hakP 
isyl halide lo pyndux ad indote in d&an C* in 
some cases In tolucnc. Ihe desired 3.1somcr ( 1) wit\ 
dlen accompanied by the I .isomcr (2). The 6. 
mcrx. which could ctily be upra~ed were i~1. 
tigncd by IR spectroscopy. I?K isslgnalions wcrc 
further evdcnced by NMR \pc~nncopy IF.x. 
pcnnunlid) 

‘The yield 04 the 3.1somcr (I) mcrcascd. uhcrci~ 
the y~rkt of the l~isumer (2) &creased uith in. 
crca\mp tcmpc~lurc For the gs.brtm>txopctmyla. 
Iion of m&k m dioran the followmg puduc~ r.dlcn 
(IdhI were JeWmined: 20C (001). JO’ c0.H). 
60” (X.0. ‘Ibe I.iwmcr could not bc W3~1sformed 
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, R-X-C.1 



a R-.X-H 
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into the 3.1somer by heattig (70” 4 hr). AI Up irnd 
b&w. rhc I ,somer WPI generally the dommant 
prOduc1. The best ylebds (@rum, of OK 3~lsomen 
were ohamcd m the temperature range (s- w. ‘Ihc 
small amounts o( accompanymg I .isomcn were 
etily fecmoved by recrystalhtdtion of column 
chromalogrxphy. I .1.I)ucyLaRd mdoks could noI 
be detected (‘1 I.<‘). 

pcoduc~ from IJK rcac~ion of mdok with a pyridme- 
dichknwcctyl chkwiJe relrgent even at bw (03 
temperatures. ‘The same applier to ttihticcyl 
chloride. 

AI htgh reaction temperatures ( - M3 the ywld 
of the 3~~2~habcyl)ibdok decrexxd. owing lo the 
formalmn d 3.indacytpyridinium sah (4) and lam 
Habkctene formation. with subsequent ply. 
mensaolmn. IS swsted as one possibk reason fa 
the 111 rorma1ion 

N.Acylated indok primers (9 were formed ax 



hy.@uc(s if pyridinc W 0miWd of used in 
defrcil rclPlive to the o~habmcyl halide. Tbt h’. 
acyhtcd Uirncr5 could &en be isolalcd in excelknl 
yields. 1. AcyliJxlo~ were formed as hyqWoduccs. 
OAK exccp&m was Wed. Tht reaction bclwecn 
in&k and IrichWtiyl chbride mulled in 3- 
u+chlaoPcccylindok. whereas a similar reaclion 
bcrwccn in&k pnd dkhtictyl chk%sk gave 

by i&de ions. ~Jncalllysed rubsbMau wirh 
bulky tines (e.g. dkthylaminc) were slow. es, 
pecially with a4kyl~rubstiu~ed 3-~2-habacyl~~ 
indoks. For the synlhesis of @nary try@amincs 
this rwte is tionvcnknL owmg lo fonn&on o( 
several (unidcntil%ed) by-produa, in the AR1 step. 
The desired products caubd. however. be convcni~ 
ently prepamd using tht roulc ourhncd below. 

the N.acyhcd lnmcr (9). A wmi.sohd mass con. 
taming acylated mdok ohgomm. I~accCylindok 
(c/ Wd II). was formed from indok and OceCyl 
chloride. ‘Ihe reactmn of indok and chloroacc~yl 
chloride produced a similar mix~re. bul none of ics 
components have been characterized. 

In connects wllh these SW&S we have found 
thal the nocucylotcd trim (~riindok) could be 
co~enkntly prepared by trimaizatkm d indok 
by Muocoace~ic acid. 

‘Ihe results indicrtc tha( a( km1 IWO competing 
reaclionr arc openhvc. Bulky subslilucnts in the 
sltiing ryl halide seem 10 dccre;ru the rale of 
l~~yla~~ and Ihus favour the oligomrizat~. 
The inllucncc of stenc hindrance on the 3~acyM0n 
z+ well is ;ypprrnl from the followfflg exampk: 
AcylaMn d mdok wilh a pyridinecr-bromopo- 
p6onylbromi&rrogmla~~gavca~yicldof 
lr whcrca~ a~tcrnpted acylption with a pyridinc.ca. 
bn~mobutyryl brofn& reagent at the same tern. 
per~urc yielded compound 6 as the main producr. 
compound Id kmg only a minor product. Thn ex. 
ampk shows thrt a rubtk balance between SMX 
& ekc~ron~ elTecrr detemim the reactivity of 
rhc esunttally amhidcnt rragcnl (7). 

Rcplacemen( of pyndine Mlh rhe much s~rungcr 
base N-mcthylptpendine gave 1.3.diacylindok 
a% the readily 14aIcd. main producr. I .Acywk 
KLS a by-pmducl. J.Acylindoh. bul IW I.acyl. 
m&ks. could be \utnUuttd for i&k a-s starting 
tnalerial tn this synlhcsts. The* facts ruggeM the 
folbwtng reaction mcchanism- 

ii Ii 

I.3~t)tacylind&s with ddTcrcnl acyl gnntps 
(c ): s) ctuld readily be prepared by rhis rou(c. 

‘lti 342~haJouyl)indokx could. 1.14 3-(2.amino. 
acylh&. be Wansformed to the corresponding 

In connection wtth the synthesis of 3.(2.amino 
bulylhndok (%b) r4u rhis roulC. the rcductti ofrhc 
OXIITK (10) with I .AH was amsided as an ahem. 
rive route. The yield of rhc desired rryptamin (%6) 
was, however. bw (20%). 

34’hbroace~ylindok rcoc@d a( higher tempera. 
(urn wilh pyridinc. aa recportcd by Sanna: to gee 
34ndacylpyridinium chloride (4). A~empts lo pi. 
pare 4a tn one step from indok. pyridine yd chloro. 
acctyl chloride. with pyridine as molvem. have so 
far given considerably bwer yields. 3-lndacyl. 
pyridinium chloride (4@ could be reductively cyc. 
bred to 11. by applying OK conditions described 
by POW md l.iljcgrtn.’ The swing ma~rial ((b) 
us4 by rhcsc aulhon was prepared I’M a King 
rertion from 3+cecylindok 

l-he NVogcll uulyw\ of the atides f la and I b) 
war. noI unexpccWdly.‘* low (1%). and for this 
rcaum their IMU spectra were recorded. ‘Ihc peak 
fm Obc mokcular eon wax intenv r&live the 
peak comsponding 10 the M.28 ion ((f Rd I I). 
cspccially for compound 11 The dominanl base 
peak will produced by the eon <‘.H.SO’ urn c 
144). which then bsl’* I’ (‘0 and H<‘S. ‘The ion 
<‘,H.NO’ was found lo be the base peak for all 
3~ylindokr bhcribed in thus paper. 



apcClronuIer DM.so 4 wax used a Wlwnl unkrs 
uAIed oc&rwru 

I.(?.Rn,m,p,,pu,nlhrn~,Ir l IC) Maha A <rBCKnno. 
lwopwayltwuulhl?I6&oImolllnxddtddrogwilc 
druvu IbrIoawclluffrxllc-tnollndoklII 78.0 lm0.l) 
udpyndur~eIml.OImdlmboxMll00mll~M 
‘The ~IXIUIC w-ax rlrnrd foa anohr hr. cooled mJ poucrJ 
mlow-acrI5CQmIl ‘Thc~lfwmed*~upaad~h~. 
sohal m MeWi 0n u.tmbq ( I 3 hr 1 CT) rids upsdied 

Rccr)s~allua~mn from waorulnk gave 1.(?~hrumo. 
pnpKmylW frcc ffum the I~lUmlef. yield I( .’ g 
IhoT). mp 210 ?I?’ ttwund (’ ‘2 2. ti 40. H ( (. 
Hf II Y (‘ak fof <‘,:ti,,flt!w (’ ‘2 4. ti 4 0. N ( 6. 
Hr II Hi): NMR 11) II .y ld. I. (‘ti,). 4 II (q. I. (‘til. 

? I (harl s. I. HtO. IR \ZMcm (Stib. 1627 cm ’ 
((‘-0). MS 253 (79). 251 (R4). 143 (II 0. I44 (100). 
Il6ll06l.R)~I~:I.6\(II \l.H,_0:. 

MetM B. St&al A -as appkd. cxccp4 Ihal dwxm 
( 100 ml) *‘as @aced by lotucac (Jo0 ml). yaebd III 4 8 
I-.Sl.m.p ?I0 ?I? 

I (?‘f’bkHopn,pu,~,f)r~,/r (lb) LiCIbcd A m-as used. 
ywld C?%. mp 19I-194’ tl r( : IPt 1947. ShiR (11 
II 26ld. I. (‘ti,). 4 42 (4, I. (‘Hl. ? ? (lwual s. I. NH,. 
IR 3XWcm ‘(h’ti). Ih:(cm ‘((‘-0) 

l.(z.Hlo~,hur,r,l~nL,lr tld) Mabud A *-L-LI used. 
suhrldutr~ Ihe py-n&toe (0 I mol) wb ?.4.&wnctb~l~ 
py-fv.Ilnr (0 I mall ‘The CNde prallKI *as mrys1JllltrJ 
frwn 1sM)ti. b-rtd 29%. m p 190 IPI’ If cncthrd tt was 
uud. y*td 44%. mp Iw) WI’ (t~ouad (‘. U 0. ti. 
4 -. S. ( 0. Br 2’3 I! (‘3c fw (‘,,ti:,BrSO <‘. (4 I. 
ti. 4 t. S. q I. Rr. IU 01). NSiR (~1 W W II. 1. (‘ti,). 
- W Im. 2. (‘ti,). 4 M II. I. (‘HI. : ? (hoad s. I. Sti,. 
IR 1202 Cm ‘(510. IhlJcm ‘((~--Ol. R. - 0 IO 

\.l)rchk,rrwcrfr/rndc~~Or) M&d A w~ruuxL)rld 
8.S. mp ?*a-?48 tl II :* ?0?7. IR OCHrl IIWcm ’ 
(NIO. 1611 cm t ((‘-0). MS 229 1-y. 2:’ (12 %I. Ih4 
(6 -1. 14’ I IO -:. 1\~,100~.116Il4’~.~~I~:I 

MI,( hk~r~~ph~n~la~~r~/LlrJc~lr Of) ~1 <‘bloe~n)-I. 

I (?.Hl,r~~prr,prr,*rhnL,lr (za) MCltKrd A .s dew 
cntm! fw It -1) uud aI 20’ ‘T)w CNck &wuduCl YU fc. 
cryshlhred from M&Ii I*,Ib hal cm lo .Wl. 
rwld 7%. mp 107. I(R’ (t-ound <‘. $2 4. ti. 40. h’. 
( 6. Hr. II 6 <‘ak foe <‘,:ti:JfNo <‘. ‘2 4. ti. 4 0. N. 
(6. Hr. II (/c). SMR (11 II IO (d. 3. (‘ti,,. 4 .3 Iq. I. 
(‘Ml. I?4 td. I. I.tO. ?OI td. I. 2.H). IR 1682 cm 

((‘4)).hiS ?~I,I401.?~1l1~1:.IU1~‘1.1181116). 
II: 11001. 116 116-1. l(H I( 3. C,H.Br’l. IOf (5 8. 
<‘,~~.B~‘).~~R~I.~)I~‘?I.~IIYR~.R,-OO 

I~~?~R~twohhnhdo& (91 ‘T?lc SulX poccdrm 
a* la h aax wed. ywld C.P%. m p 91-C IFa& <‘. 
(I a ti. 4 7, S. ( I. Br. u) I (‘ak foe <‘,,ti,,HrNO 
(‘. U I. ti. 4 (. N. ’ I. Br. u)@X). NMR (1) II ‘E II. J. 
(‘ti,,. - 81 (m. 2. (‘H,). 4 4’ (I. I. <‘til. I ?I (d. I. 3.H). 
I ‘RI(J. I. ?,H). IR lb-hem ‘(<‘+&l. R,- 0 7 

I .3.l)il4.hr‘,~rf,r~,pl~,~~hrn~~/r 0) Hctbod A. I. 
dcwnhed for Ic uas used. lhe pyndlne hcln# rcplued by 
5~mttby--lppndme (22 6s. 0 2lnoll ud lbc ulwnml of 
n hn*no9ly*oclyl hum& mCrra%ed IO 0.2 mol. )Eld 
28% aflcr fe~rysItizaI~ from wclaulnk. mp IRI 
Ill+‘. Ill’ I6n 170’ ‘T I.(?.Rh>mq*oponylti* 
( y wld Ivi) could bc tsducd from tbc wewulnk mdw 
bqwc. SMR (11 R OR (?d. 6. (‘ti,). 4 I- (m. 2. (‘ti). 0 II- 
Is. I. ?.til. IR 1721. 1702. 1670. I6U cm ’ ((‘4)). 
Rf-0” 

I .(?.Rllm*lf’~r,l’lc~~~/) i UC rc\/m&dr (I). hi&d 8. 
AS drunkd for 3. ma% used. uu(~w ur(b ~acci)-tan&k 
(0 l mOll ‘f)u CN& pn*luCl W1I feC~SIJhZCd WKC 
from WOti (wtlb ti CM IO -33-1. Ywtd 1’9~ 
(61%). m p I.3 IW Cl:ound (‘. (1 I. ti. 4 2. S. 4 -. 
Hr. 26 ‘J (‘ak fw (‘,ti,,BrSO, (‘. (1 I. ti. 4 I. 5. 4 w 
RI. 2’ .- -1. NMR ((‘IX’I,) (~1 U 0’ Id. I. (‘Ii,). - 0 (s. 
\.<‘<x’ti,L4 yc,tq. I.c’ti, 

fwwfolr In method A. lcdlu*~cIlC rd (’ II‘. 
OO~moll *iax &led IO Indo& (II ‘g. 0 I rnol) I” &ICY 
(80 ml) After ? byr rl .W M&H ( IO ml) WI) added and 
lhc wlven1 SLowI) rcmo*crl !kMnc OrI a&cm lo I& 
cfystis fonnd (10 -p. mp I I.?0 *aa raskd 0fT 
*tlb ahcr. and ~bc ET)-SI~~S brrdwd LO MeC)ti (40 ml) 
‘ITus W&I -as added IO KOti I I(1 p) m .Wc<)ti (40 ml) 
‘fhc nuxcd soln *n poured ml0 waler lW0 ml). and the 
pp~ focmd aas cetkc~cd. dned and cryslrllucd from twv 
aIn?* ywld R : (70%). mp IMLIV. 111” IFK1-O~‘. 
c1. - 0 ON. tdundk RI - 0 .?8) 

Act)H f I OmJl was x&d IO rnhonmc cut anhydrxk 
I10 $8) m crha (IOml) lndok (*II(g) m &er I?Omll 
y-u aaided rl zcr ICooll~ was CmI ncccru.ry~ AfIcl 2 days 



S~nIhnnandrcwlwmdum J.(?.hbwYlkndoltr Y7( 

Jl .2lr. JlutpllJuadok (2 2 & ws) hd scpuuod fmm the 
daft loln ‘Tbc ddd au cxyud&d frua ElOli. m.p 
?lO-?I I’. 1.41 I9 21 I-?I?‘. ‘Tk lnothm tiqum CM 
rcl)-lllnWc ud wvcd other canpamdr a shown by 
1’1.C’ 

Drc hlrJrc~clc.rrlI/rrrn~,lr (3w In ITwhul A. bchtww 
WcI)I chkwdc l4Y&Ol \lnoll was added dto$%Wwc 
dunn( IhrIoarrcll.uurrdso&dmQklII 78.0 Imdl 
m daoran ( lo0 ml) U W ‘I)w mulure 2’s* urnrd for 4 hr. 
ccmkd md the w&d cdkctcd and *a&cd wrh water 
Rccryr~rlLw~nn frum ElOti pvc drhkxasayhrv 
ledok cul1almng cryr1J.cIhanol. WhKb coubd h crmwxl 
h? dqaq u lO(‘Rmm. yrtd IO4l6IGl. m p I” IY 
tt ound (‘.67 -. ti. 4 4. N. Y 0. (‘I. I* * (‘ak fc* (‘ptit,. 
<‘l,N*O (‘.67 6. ti.4 6. !G.Y I. (‘I. 1% 1%) 

In mcIhod H. In&ok YAS wylrlcd I\ dexti b) 
tiuryla.” ylcld IIS ‘The IolJoWq Conlpound~ ticI p0z. 
parcdb) mclhcdA.Asdcunbcdfors 

‘~.(‘bL,rt,pr~,pl,,a~/r~~~n~~& (kl. ylcld 65%. m.p 167- 
168’ IFCnJ& C’. -12, ti. ( 6. ?i. ‘J 6. (‘1. w 0 <‘& fM 
(‘,.ti,J’IN,O (‘. 7) 5. ti. 5 (. H. Y (, (‘I. 80%). NMR 
Irl W aI td. 1. ( ti,,. 6 4Ood. 2. (‘ti,), ( III II. I. Ctil. (0% 
Il.I.<‘til,o4r~.I.NH,. oxcr.2.Sti, 

t* H~~~m~~pr~~p~~~~~/fr~tnhr/r (5dl. ywld ‘17. m p l4E 
ICtr tfdnd t’. M -. H. 4 n. 54. R 0. RI. 16 2 <‘Jc fM 
(‘,.ti,.HtS,o (‘. M -. ti. ( 0. !G. II 6. Hr. I6 4%). NMR 
1:) W I.’ Id. I. Cti,l. 6 44 td. 2. <‘till, ( \r (I. I. CtO. 
( I? II. I. (‘HI. 0 ( 1%. I. 3to. 0 - (1. 2. NH). H, - 
0 1.’ llw ml4hcr Iquor cm1uncd I (2 .bromqwcqonyl~. 
,r&>k 

N. .%I%); MS 214 (4 2). 186(1.0. 145 (9 n. lU(loO). 
II6 (I4 II. Ilq O-l,. 89 (I3 0. 63 1*01. 62 (3 21. .?I8 
1121 <hxtypc&~rvogr&rmlstdIhcbucpcak. 
caocp r& M-28 tak. are pvca. IR Y22Ocm ’ (NH). 
2IZOcm ‘lS,l. .xIa$ cm ‘(Nd. 1630cm ‘l(‘+<)l. 

~.(2.A:fd&urr+lv%&& (II) ‘I& aunt uwhod m for 
(I@ Was urod crwpI 1&I 3.~2.~Ylkdok 
18.4gl a rep&cd by 342. bnnnoayrylhndok 10-g gl. 
ywld 62~ (82%). mp. 11% 116. 0;ound C’. 61 I 
ti. T.4. N. 23 6 (‘ate for <‘,,ti,,S# C. 61 I: ti. ( 1. s: 
246%). MS 228ll 6).2UJ(7,0). IISO4). lU(loO,. II6 
(I? 0. Ro (I?). 28 ll Il. IR I2I4cm ’ (Nti). ?I IOcm ’ 
(N,)..3Kcm ‘(%,I. I6\acm ‘((‘-0) 

\.(?.4:r&wcrrr0ww# (II) ‘Ibe LMC nwhod as for 
lg was lned erccpI Ihal 3.42.brocrrywogconylhndok 
(8 ‘(1) was rcplmced by 3 chkwCncclylmdok (3 ‘@. 
yccld, 90%. m.p IM IR6’. 1.d ” IM-lR6’. MS 200 lY 3. 
I72 ll14b. 14% (12 ?I. I44 11001. 11% a( (1: IR 3222 
cm : (NH). 2lOccm ’ (S,). .W?cm ’ (N,). I6lc cm ’ 
((‘-0) 

1 (R.l)tmrrhr/rtm,n,,)phrn*lac rfrl)rdolr (I. R - Ph. 
X - SYc,) A m:lure d ~~(rrchJMophcnyLcaylt~ 
&ok lq \R t 0 02 mdl. E:<)ti (100 ml) ud dmwlhyl. 
amlnc(2 *$I was rrduted for 1 hr. coaccnInIcd nJ IrraI 
cd Blth 0 ( M tic.1 (200 ml). After w&q w1h tlhcl rtu 
hut wa btxraed by COII Nti,Oti Rcz~alhzr~xm 
from ElOti pw lht prrr ~~C&JCZ yccld 1 II g l6Y%l m P 
.xl? ?Q1’ (Found C’.” 6. ti.6 5, N.Y Y <‘ak fa C’:.ti,.. 
N,O <‘. ‘I -. ti. 6 (, N. 100’3,. NMR (7) - Ro (s. 6. 
(‘H,). ( I?(%. l.(‘H). I .%(I. l.NIO 

1. ~o.l)rmrrhr/rtmtrr~prr~crrr~I~rrrdr~r (1. R - MC. X - 
NMc,) ‘The mcthrd tinbed &WC. rlutlng r-rlh Ir. 
wa9 used. yrbd 1 Og 170%). m p IO! IYI’. 1.11” ’ IO?- 
IPI’. In&188‘ 

I.(?. blc~r~~~bn~~~~r~~ppu~n~l~~~r. yrld 7R7. m p 200. 
.3J., II:claJnd ( . w!J %. ti. - I. ?i. I IO (‘ak fu <‘.,ti:,. 
N,0, C’. EH -. ti. - 0. N. IO VT) 

(. bfrrhr~tr. \.(N.S dttmrthrlamrwottc rrrlbedidr. p&l 
JWS. m p. IYI IYl’ lFound <‘. 67 (. ti. 68. N. I20 
(‘ak fM (‘,,ti,,N,O, C’. 6‘ 2. ti. 6 Y. !G. I? 1%). NMR 
lr) 7 % (s. 6. M’H,). 6 41 (\. 2. (‘ti,). 6 .20(,. 1. <W’H,l 

\.4?.I)rmrfhr&mr~~urrnTL~~r (1. R - t:~. X - 
NMc,l 1 ~?~Bmmdrrryrylhndok (’ J g. 002 mot). 
aqueous dmbylanwx 03%. ‘0 ml) ud HaI (\Oc) In 
trlOti t Ill0 ml) wm rrdutcd lot 20 hf The I& *-as cm. 
ccnlf~tdlo~u2Jmludlhtnpurrd~n1oyucou~O~Y 
tit.1 (200 ml) ‘fhc Ud S&I m-as CtlKlcd vrth & J,d 

tk base btenwd by ddflmdccmc Hti.Oti. ‘l’becndc 
hpu *as fec~Udhzcd frwn t:lOti. ywtd 301 (6%). 
m p .SO .3Jl’ lt:owd C’. -2 Y. ti. * 8. N. I? I <‘A la 
(‘,.ti,.%,O (. ‘IO. H. - Y. N. I? 2 The fdlowq can. 
poonds *--tlrc 91mlluly pIpurd 

1 (2 I~trrhrlonrrru~prr~pcnn,I)r~~lr (I. R - MC. X - 
NI:l:l. ywtd 171 (77-l from IWd)ti. mp 142-144’ 
lr:wnd <‘. 71 Y. ti. R I. N. II ( (‘ak fM (‘,,H,!d) 
( , 71.7. ti. 8 1. N. II $5). NMR 11) II Y Im. 9. M’H,). 
7~lq.4.2(‘H,l.(Ylq.I.(‘Hl. IIIlbrwd~.l.NHl 

l~(2.llvdrrwmrlrr l.~.Jwx&hur\flw&& (I@) NaNO, 
ll ?qSl Lo Ww (IO&l ~a9 ddtd 10 J maXlure d 1. 
ulowrCyhndok’* (4 0 ~1 rrd tiOAc (. ml) a~ I ?- I (’ 
(~CocnplctrdJd&wclJ homoOcacarSro)nWcuobIAUncd 
ffutn wtnch cryuals - f I - ( mm) upan ‘fh cr) ,. 
ti acre co&clcd md *-ashed wlh cold Md)ti. )-uld 
16 D 178%) Itaund (‘a 6.‘II. ti. 4 I. N. I? I (‘rk for 
(.:,ti,,uJ), (‘. 62 6. Ii. 4 4. N. I? .%l. MS 231 IO 0. 
:I0 r4c 21 . .‘ol l\Ol. IR’ ,t II. 1’1 IthI. I’I) ,\I (1. 
Ihl I I I - ~l~~~llh-.IU~lm~.ll-llIo~ 




