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ragn€ilfeh sgghate After r val4 =25

ﬂ

3
rhombs, mp.
C, 73.3; H,

13.19%. 5 5 ¢rystallised. rom prdpan-’

2-o] affording 5.65g. of product which decomposed at 30 : .G, 56.53;
H, 5 7; N, 9.15. C,H,,N,0,.HCl zequires C, 56.65; H, 5.8; N, 9, 4%)

3[‘ 10ﬁ%§hydr i 36g3 ) \gas adéequl'x sir:llrr}nfr Itéj go]ﬁg:'en%atea éu?—dOl
C
ﬂhtéq o{z 06! e. A

erature below 20°C, The n nxt]-urc ed for
neutralisation with amir/d&i®) th rodAEe
was added to ﬁasssai«au:teddmo @hlorafor | doled

PVt g bnesitng Bostaid nd) raged reinek@l §f0. 05
151°C (Found: .C, 66.9; H.L 3766\1’]35 C;:HoN.O; requires C, 66.7; H 5.6; ro- 45
ide in the usuar v(é%/ g|V| ng 2.0g. of the title conpound =~ o
oride mp 271-" err decorrp). (MEB 62.8; H 5.5, N, 7. 6.
62. 8; 1C|-(B eraphenyl)-273, 470k teralfyon, Elogﬁ:pgumdo[l Z-a]dln?ol-IO—oldl
g e C m 1 naoi-
ro- 19)(2[1&? ﬁy?(l %53 wgﬁﬁ mﬂ gt Bxfghb? ines&fnqlp bﬂoﬁ%@ i(10 025
mole). Work up afforded 1.36g. of the hydrochloride, m.p. 282—283°C. (decomp.).
(Fm;nd%)C 59.2; H 5.1;' N, 7.6. CiH,,CIN.O..HCI requires C, 59.1; H, 5.0;
' 6

550

- EXAMPLE 34 :
, 2 3 4 10 Tetrahydro-S-methoxy—10-phenylpymmdo[1 Z-a]mdol-l(}-ol
Followmg the method of Example 21, 3,4-dihydro-8-methoxypyrimido[1,2-a]
indol-10(2¥1)-one (1 45g) was reacted with phenylmagncsxum bromide (0.025 mole.)..

55 55

Azt



Fol | owi ng the nethod of Exanple 21,
3, 4-di hydr o- 3, 3-di net hyl pyrrmdo[l 2- a] I ndol - 10[2H]-one (3g9.), was

react nrl wiith bl

—Feact W—phRey IIIJ.QIIUDI UIII bromde \U 650t 8) Alrter Wor kK up, 2. 49 of
t he hydr_ochl]orrde was obtained mp. [err] (decorrp ). (Found C, 69. 0 H,
6.75; N, 8.8. [err]. requrresC 69. 4; H, 64 N, 8.5%.

EXAMPLE, 32 i _ 10 -
3,4-Di hydr01 S- et hoxypyrr i do [1, 2- a] |ndoI 2H) - one - a) 15
5- Met hoxlez 3-1i oxoi ndol i ne- 1-pr opr oni t ri A48 651 t hoxyi sat.d.n..(-20..28g..} and

R e el

) déd dropwse e Xt ure was heate under reflux . for 30 ninut €es,
“cooled 15 and the purple crystals frltered of f %o af ford 17. 39g. 'of --the _
title conpound. The product r S
i et hyl %rr&am de for gh f tri;mtr Y’ﬂg;'%,ag {Q(p gﬁ@ mcg(lﬁa} 5. 1
2 5 N, 12.2. Fer r] jndéi€ ﬁas sélphd}\ip a&dZ’(’ ). 0£Bomplctxon offghe - -

ospi rofi1, 3- di oxdalithmahe?m&m ﬁasrmtrhbac pmrdmnrpnet]lqe-fqr'z f°rT‘I1‘eC
\IBCS%Et hane- 1,i2- di ol _{miofying nitsic g e%” rieor"huﬁﬁ;‘i;;ﬁ;éwa?; r@gﬁcﬂﬁg e
(16-49.) 5, benzedﬁe (nep{ g‘aﬁqtmgg @ <UiE ﬁ'bgﬁr GlsaCidic ,pmg @aheat ad
toget her Rnder T ef | Hierdd ofP BhdagkBadicat Mﬂu &;Exﬂdxewﬁehyeaovvv&tsr&ﬁe 4p%y andAf t er

12 hours, t le t heor ﬂécbrﬁ;ﬁ\kcaqﬂtaﬂitﬁe}ying)ﬁemm 3001360 Cs Gipunda Ce #7.2; Fh é- Oﬁril%tlrﬁ#e was
.:laxmhed with wat er t GeH.Nddiraarird G a7-bokat® 2582%) sol utj on and the organic

hlagé‘rb dri sd lover anhydrous magnesi um sul phate. After. rerrovaT 25 of the
isgm Yent dfd recrystallisation from propam@mpLe 38. 6.  of the product “was
2al ned mip. 1ferr] (Found(o-mi;omﬁﬂma)-z,w,1(5re@z;hymopy1@m@[1 3-elindpl- m@gy Jj r.es C,

H m43 H 5. ]1; 10. 2% émbydmpyrgr :g]o %—oxm (1.86 g) in dry tetra rofuran

th 0.02 mole) her (50m
1;-3-di OXOI ane- 2, 10° gq)ad dr; ton mgﬁu:‘]llé?s(reactmn 11[11431‘? _
30 The p%d ct of p sk B Hde oJr uﬁ&‘ eaidzarirmmmtdha rdepsfoﬁkﬁ&LlN(Glemf
déQe), p. s. 1. lof atydr (ﬂ&aﬂxxﬁfhdhaa viagrid et adiour empefra re th asnwabfdmtedrmﬁ ”éher#arﬁ@’r (4(?6

défireflix hal T salt ur at ed cilpride wasfomyicd, i rﬁhﬂtPFéal m‘( 0g.)
ufatty of period of 4 h §d Fh&3pedlet’ 0onN’rri3 é%l fcgtdres eé}f(:)a’t af slf
:ﬁﬁg@‘ red égff‘ and th tdr(%?nol renoved under 35 r educed pressure The :

Blagduct vas | |§;ol ved in tol uene ain)g‘roh(zggﬁdmmﬂégi ref] ux 2‘{?@ (ﬁ%lg
p]mszphorus oxy@hl ori de (204U Tryahyd hen i
filtered of f{ and the Gaitite -'H}% m Ryl

HY @a,\ﬁethgn or I
‘whi ch spont a]ﬂeousl y ¢ ﬁiﬁé@?ﬁ &ﬁ@ydﬂ%b%ea&lonﬂ@ﬁ&c%ﬁwﬁ -

ag ab Qes ribed in Example
hydr ochl oz de and r egrasat @b Iny&ediofidcond pa&neoloBelasd naﬂlf:so(bﬁSErg n5p.6HY—60F
oprsadsict whi ch é@com!drsenb )at(Fi;‘etrrF é?:butﬁdﬁ 58, Np@: 45@191{4)0120 HCL ryquirgg, 69 30
2@d¥h [err] fequiredh@&45d }H, 5.8 N 9:4%. . 7. .40 d)"The

ct of. part (c) (4. 6g.) was added w gRaMPLErdsNg to concentrat ed. sul -
iﬁﬂrﬁc acsgd (50rr1 ) keepi ng wiBthyhgzpaiaiusabydophdnidd [éﬁn]mdoﬁrl@-qlr Xture was

igtdalored for 30 m nut es 314%11; prireido [t ﬁtad)mﬁ!‘%-éo-’z g)t %‘F’ﬁl- HP“E MEd
Te 1 35
vanepmshyi a, t he} pdrpl e ﬁ%{“ﬁm ?;ﬁ:&fb ‘%_é‘f d@% > Gt B RirdoMGtde
(FPg‘gg%;sr um sul phat e ztlér.zu C, 639 e{ss weni.o. (c,ﬁclm',etmlll i sed
benz e;af for dlrEkgur 2062 sofH rﬂ.ar,pir,elm nbs m p. 150- -45 |+

[err]. (Found C, 66.9; H 5.7, N 12.7. quires C,- 667 H 5._6, N,
@8l 9% . EXAVPLE,33 LE%AMPLE £

- - 32 1-10-0l acetate = 40
"EEFd ‘i’tr Chl or oDhElnyI ) - 2, i 1].]? O ahyd o m c loﬁﬁlwﬁgﬁ%;ﬂﬁi%ﬁz a}indol - 10 - ol o
jn%-a fa] i ndol ¢+ 10-ol 5@g.) was dlssolvEDhﬂ almcnsghgtdhéc (mﬂ) bl am{ le@)aam@h'ete@g_erature for

B o di hydip- 8- net hox'gsdroum 'd @ctz Mdnérowas remyy E}f P“‘- ] tn f;sri%s
srdagéed Withim ,ghl or Yf‘g& ’ﬁ{;&ﬁq sf, ’3{?} 'Elé‘eiéodu::t- 45
afforded 1.36g o dﬂfain as cﬂibxlﬂfless ANCI Y 2)3—115‘15' omf).
59.2; H,5.1; N 7 T ]c 50 4, H, r4e;qun, V&.sC,&PL,M%HCl rH;mrEs ©50.8, H, 7.8 9% 7.4%5
JOAVPLE 34

’-2]:8(,10& 10- 3@t r ahydr o- 8- met hoxy- 10- phenyl p@g , 2- a] i ndol - 10- ol
%

dpp ng the method of *ﬁ) FPebrahydrdT Fdgh ylﬁﬁﬁﬂi&?[Y@}(]ﬂldﬁl-ﬂDc[ll 2- aj
8’% 10( 2H) o (1. 45@, 4,wa5TEtaa¢dred 10d-t (P breayphepyeisida it ba lomdblde c§001025 50
(6.6g.) was dissolved in hot absclute ethanol and L(+) (natural)tartanc acid (3.3
added. The mixture was heated until solution was complete. Crystallisation affordcd

'\F
N’

Ce 55 | a total of 2.23g. of the L(+)tartarate salt. Recrystallisation 3 times and evaporation
1 of the mother liquors afforded a total of 2.1g. [a]y**-+70.9° (¢ 1 in methanol), m.p.
do[1,2-a] : 55 118°C (decomp.). (Found C, 55.7; H, 5.0; N, 6.2. C,;H;;CIN,O. (CHOH COOH). 55

}5 mole.). : requires C, 56.2; H, 47; N, 6.2 o)

1 s W redta e -



1, 366, 133 .p. 271- Wrk up afforded 1.29g. of the

hydrochl oride, mp. [err] (deconp.). (Found: C 64.1; H 5.8, N 8.4. [err]

TEqQUITES]C,65. 25, H, 5.8, N, 8.459). EXAVPLE 35 5

2, 3, 4, 10%Tetrahydro 8-nitropyrimdo [ 1,2-a] indol-10(2H)-one 5 . '

'Fi- ner ppwder ed 3',4'-di hydrospiro [1,3-di oxol ane-2, 10' (2H, 10H) - pyri mi do

(1,2-a)+}5 indole (6 92g9.) was added to Concentrated sul phuric acid

(30m .).§On conplygtion of the addltlon t he '3@1§§e was stirred at room 16

tenperatiyre for—2——heu-|us——eeel- -

‘added drippwi se. The reaction was all owed .t EXAMINE § r oOM terrperature t hen

stirred t_gr 30 m nut es. Tr(e-)rﬁ,mmr’bzmiarsimfi@tﬂme:dlomphcmyl)pweménmz fﬂ]ndol—lo ol :
Eote

4gind: >

:neutralifed with concent HFé’EPb B@Bﬁf{% é’ >x§gwe-
Wa's i 10 fikterefs ﬁé ia
T esi due pei ghed 5. 95g. z@gﬂfi a" Httarﬁies:{lhﬂgo&ﬁhéﬂg
H, 4.05;: N, 158¢tlhnol.), m.p. 118°C (decomp) err] requires C 3.9;
EXAI\/PLE 36 15 '

C 57.2;4
10;-(0_- Fl Jerophenyl) 2,3,4,10-4 le@zé ﬁpﬂdm%ﬁ oéi‘ii?b 0-41 o 15

N,/ 18. 2%
-3,4- Di hyfir opyri migo[ 1, 2- 6314-13ﬁl r6 1204}8d .g_{ ey AioREadr an
(80m . ) was added to a(16mi) whs adtiedtb ael donof bphﬁlyylnthmmm)ummélé) a0 2-401t. &Chy rdadd
ether (5pml.) at [err ]tw@nm apalloged tgfvamhup egennt mneratm ovepl by meeé@omposed
refaction| mixture was s 344 8 12 and ammonium chior ia“‘Fd?yerzwﬁ fh the
Bt aqueous Jayer “extracted with chlorofo ov hiydrous magnesmm _
polired opto i ce agd angipgi ?@auv Cremtiedl bADHRe b %&a&éﬁﬁaﬁ 'éofafawn bowder. . 15
t he m xture hafdheVWdﬂﬂdorIde vfa@@dﬁn‘écemi)ﬁé akudl @ay, bie@dbgas3egvwap. Rédtmred
:off Thei hydro- 20 chiffomdd&, $&& H,$2a¥ 13-4 G die:NaQaHLCL Wﬁ%ﬁ@l@%g@, Bg.0;
Em{a 2694 70" C (decoerN)123(° und: C, 63.6; H 5.0; N, 8.6. [err] reqwres
'C,164.05{ H 5.1; N, 8.6%. 25 EXAVPLE 37 2XAMPLE o
2, 3 4, 104 Tet r ahydmo- 10- ( 2, ﬁ}@h ORlbrophendf) 2By, mpatam@bl({&dﬁxﬁimeﬂndﬂlmﬂ& ol - 20
‘254 3, 4- Df hydr opyr;i mi do[ 1,-2- ndoI 10(2I-!)1,2@ﬂuedf4ﬂ.11u186 de |n tetrahydrofur an .

}Aﬁi aggteja't g”é”? ! m%@u}ﬂi@r cg%ﬁm 2% Pa“°g(§;éalg%bl a]mé,ﬁ’zg%éeged

e 30 25 decomposéd. »amdntxhendgydrmhizwcd@mamlacnegls;aﬂ Qg QWJS@SS
1.359.) mp. CRHELPINSM requires G ddtiodps)s N( FBUAE: C, 69.5; H 6.

"“.:Srl-r

0

. g

i

5

. err] requires C, 69.0; 30 H, OAmBYE §45/<) -
EXAMPLE 88 35 n-Chloro enylgﬂl 3253 4 10 10a-hexahydro- —mcthylenmldo[l »2-a]indo}-10-ol
10- Et hynyl - 2, 3, 4, 10-t et I’ (J; éﬁ{d’ @ intehd 410 @IJ5g.) was added portionwise

3, 4- Di hyfir opyri m3do[ 1, @- a}umdeﬁsp@@er( Qﬂ—ljthxomelh(nim h)’drldn (1.8g)riahiyyd tca'&hydrafuranvvas 30

35 eact ed W|th e&l eev “HHY fog 5)howy cvls emfew
Exéirrpl e b1 After 9%?;5: a aﬁ%ﬂo S% E é;lrec taﬁbcﬂ,x%:nh ter as ﬁg ng_;‘]
stafliGe ng% ')%6

- (déconp) The hydrochl Sl ﬁﬁlg'
5.4, N 1.0. [ers] 40135-137°c (Found: @m,rIEéSCN, BR.GH ,H;IN@equmcmysH@m, 35
E $I\/PLE 339 40 Eﬁﬁf‘ ?‘
2, 3, 4, 10 Tet r ahydr.o- 10 (mchllogﬁﬂlaqg&[ NoVifng {g Aild QQ‘HI %Q Ll acetate ..
40:2,3, 4] 10 Tetrahydro -15%Feckdro- hef,’,'rq,é’ R RSOt e N adioh o 210
él ((38 ) was diossol shexy in rdrsatceahvdrofamhyda |Sldeen 1@00 llmﬂi aiamdluheﬁydmat(o SH)0IM 40

5ter;pe-'r atiire for 45 de tetrahydrofan f@0 degeetigp for Bdawoed -
wunder refiuced pressure; %ﬁbﬁi"@ée?’?% Hﬁ’“h %ﬁﬁ@%&ﬁ% o f?g nOﬁi?faéﬁ bR el ) -
-The resigue was di ssolgm m7m: mnqua:ntmzy, 14570 N ROO réfifdes

‘tréated with a sa5uti on 'Zﬁf? dir&; nogkddoride in dry et her TheF roduc;03 45 45
hydrochllori de was obt %‘ ¢ qﬁb %ﬁ@t@f@ n%o o H .
:Z-(decorrp ). (Found: C, 6%0 ?af%gg gﬁ O HC) & o)H, 4.8;

4994 (+) 2 3,4, 10- Tetrahydro 10- ( m chipgmaaqisnsd pyrlmdo [1, 2 al

i'I hdol 10¢ ol 2,3, 4 »2:83,10, lﬂéeﬂaaﬂyydspurgfl 31djoxola cna,l-O’ [3,3 ~dimethyl]- -
chlior ophiényl )pyr i3 do[ 1, 2- ndoI Pmm‘ | S oI d i.n 50
thot: absof ute et hanol % x°gprt§§§1xrj’5@§ Izi Ere ?f@
m xture Was heat ed unt,h 1) kP&t @iteﬁhmoﬁi’ayﬁha keheﬂéétdf@(ln fn
total ofi2. 23g. of the8g) H)ltanﬁamtatae rgudved arddethe phbml Irqn&mdl m:ner&educabﬁremd o
‘evaporatj on 55 The residual oil was crystallised from benzene, affording 12.09g., m.p. 93—96°C. 55

: : ' ' (Found C 69.7; H, 7.7; N, 10.8. C,;Hz,N,O, requires C, 692 H,7.7; N, 10.8%). -

' EXAMPLE 47

3,4-Dihydropyrimido[ 1,2-a}indol-10[2H]-one _
o "4 o-Bromophenyl (1,4,5,6-tetrahydro-2-pyrimidy}ketone L
60 . () A solution of a—o-bromophenyl-\l,4,5 6-tetrahydro—2-p yrzmxdyl)methanol (20 g) 60




of the nother liquors afforded a total of 2.1g. [err] (c 1 in nethanol),

mp. 55 [err] (deconp.). (Found: C 55.7; H 5.0; N 6.2. [err]
55 Tequires;C  56.2Z, H 4.7, N 6.29. 6
1,366, 133 | - 16 EXAMPLE 41

(-)-2,3,4,10¢- Tetrahydr o- 10- (m chl orophenyl)pyrlmdo [ 1, 2-a] i ndol -10-o0l .The
m)ther I|qu rs fromexanple 40 containing the (-)isonmer, were evaporated to
~dryness ggld'cor!verted to the base (3.84g. 1366138 base was di ssolved in hotyy

et hanol —and treated win DO{-) (Unnaturar) rartartcac oA ter
working up ds in Exﬁ&fﬁ’@mﬂ'@mc 51090412 o stfried “%?QVGPIM@awHQSh@O e—(}SO g)

ol art ar at Q_’{salt was fempéra e 54351% Q:]’;a)‘ e °’“‘t irred
' On

hlo: fi
vapotatedn. ) - EXAVPLE tesasm éﬁ‘“’ o Yo 615 b s 1’2 2
otiefhapol - 10- ol 1105 and cryStallisafibd’lgf © pryithicnfralo petroRurm |(b. 5 0800 e il ﬂrarpeo

;";‘3?1(” y te rahydrof g) 1 cql neerﬁg;eaadewtéma dBpung i cﬁz &452-Ipy1¥iﬁyl
1T thi um (0. 04 nol e 9@ X éN%oe%_bm fﬂ;ﬁ%ﬁé@%yﬁ?ﬁ% aned l)mé)l&n\ﬂ\ﬁr m up
't 0O t eper at ur qzey' gl 081 hble) % SeERHRE By BB GG, P Sy

anmoni um chI orlode. etiedg :ammn kdﬁm&ﬁtuhbaﬁr smpaﬁsatAadr ’olval blemagytﬁnu&mh@yer 10

yggwl;:gﬁct edywith chl i{%@rmss‘m E@rresmuy rwithrvapel msxtmgrghggh itoraferm.

A br c IWH% t ggproved
e e ol verd R TR, AT iR o,

O

H

tompmber 15iThe hy
e [err] (Found C, 56.0; H, 5 2 N, 12.4. [err] reqU|res c, 56 1. H
LE 48 208B 34—thydropynm1do[1 2—a]mdol-10[2H]-one 15

Bk S s o oy o

1 H15.9; a] i ndolii ni um ij vgﬁg fonn
. tetrahydropyri m do[niixtireayas riiiakd witd c'rzcm@ (1((02m glte)redvmsﬁdﬂaﬁsr& né&(guﬂhﬂn
'2- propanol - SGPd ) 4% nféﬂ hl}d dnl@dﬁl\tﬁoﬁp Rtmt)vala@fd@d solelatadng chryswtieation ﬁthux f R0
0-30. M nubg s.; On co ‘%3@,% PRI H g%gn@@pfarlaﬁh@ewl » gielgaghthe prpduct
deconposed Wi t hout ‘e tg‘ierr "Prou C, 49.3; H 4.3; N, 6.6.
err] ‘requires C 49. 1 Ho 4.1:° N, GESEWLEEMAI\/PLE 44
‘)f degm chl or(z)pﬁgnyl) 1,2, &34311!Y0r0120?a(0hé>3hﬂry1d¢1ﬂmdanﬁﬂ,h I oquﬁreuaoqel 2- %ﬂ 525
wa

AR RS L Y i e

_, hydrl de (1.8g.) Inrdfdy(e frem rigobopH; nG]f/uliearyleld a(cihﬁ@ dr chrorT e(zre%qtmoaqlﬁauxture :
2y stirred \lljvg? rs'éﬁtioaxaf Hhgreruge hxslmclsslondmm éaﬂlﬁam@ﬂa@a(tmh sipoleebubseratching

il i on Of oy pyield Roply 1 zo etramlaered 30
;dtohﬁarexfl Ite@te dri ede 3 llm i lgﬂF &‘2@ unsp ﬁ% g"‘ ﬁo an
0°)petTol eu p

!d dﬁctrm-v\hr ch. Was “crystisd éolw&edmirnt@cmviﬂe pe618@n [ er r
whl :fF fdi ng’ 941 %: AgBnalytical [sgnprlt} of @Fbudn@hloﬁde mp@paﬂd, bYGaCalinM a sal@ion [ er r3]5

wepsl res C 6 7 cg&éri%bas TOPp. %%g) 213—217‘5’ [I'oum; C, 45.35;
150L s o
”H €153, 4, 39, 3—03- Hexalyggtr go eiujr‘es ;% ?{&P r;lndaQ hn/cmethanol
, 2,3, 4-Tet ahydr o{sG @'ﬁﬁﬂ}éhl&)ﬂihétﬁﬁnd@ﬁdnﬂ) sls | withQ&lpithtdd She neéé@foxﬁéjd ed as

a 40 shar y én dl(?ﬂt%tata drembisian f¢r040ahosus rggm};offaxfdé Iwgﬁaqumtrv;ﬁaddum ni.um-
g de (0 ~inS asy Pl te ge el
(08&) ir ed ud r ref | &, °n‘;g1’;c éﬁmgmleriggq ds F;’F ﬁg‘iﬂ‘ﬂ%éﬁﬁ& Fs‘ ft er
¢ 3dewrar at i on- (pf t he arng:am-z;nmmamm tore Tk Ul%lIﬁMﬁ o 1089 [FERk: @ .‘M was
oot ned whi ch. sol P10 6nHtsBlrI“£©rrwmr@rC,4\ﬁrl 2% Ié)t4h$érN 995%1 1 1% _g

- -4, -G t

¥ redulrd s] ( FOUhdo .G 760%&25 mdle) in gx’y g{rgxet%?gmxynanﬁd F(gs l?? strrrc 1t a:&};drou‘;ngogs- 4

6.8, N. 5 9. sium carbonate 0345 - 0002< mole) and cu nc xide (0.030 g.) under itrogen 45 The
Cf tdar at e wa$ obt ai mekstC ool ¥ péueamne reactnShnmxtia ai il 'Mlgh bél f&i 6. 2;
“}N, 8.4. [ert] requﬁk@@a Ge fil@atg Fashed wigh QaterM4><80 @99 hnd EXA SDAGRemoval of '
: 1,'21 3, 4, 10, ol mx%}@em#breﬁ]%e@rﬁ staljisati of (t][a%regmﬁlfmqygqﬂ'fxane 50

e compound as deep cnmson heedles (0:244 g.), m.p. 136—138°)

g [Fomd: G, 717; H, 6.1; N, 13.9%; C.HuN:O requires C, 720 H, 6053
{
1

. 50 , 14.0%]. The hydrochlonde crystalhsed as orange prisms from ethanol/e hereal
1ylpropio- HCI dec. >ca. 230°. [Found: C, 56.8; H, 6.2; N, 10.95% C,.H,.N.O. HCi rcqurres
r 5 hours ;55 C, 56.6; H, 5.95; N, 11. 0%] 55
ckel W.7. ' N
pressure. : : EXAMPLE 49 : -
3—96°C. 55 ' 2,3- Dlhydro 2,2 (or 3,3)-dimethylimidazo[1 2—a]mdo!—[9H] 9-one
10.8%). ! A solution of o-chlorophen)l-4,4 (or 5,5)-dimethyl-2-imidazoliny! ketone (0.59 g.,
. i 0.0025 mole; prepared in a manner analogous to that described in Example 48 steps
60 (a) and (b) for the corresponding o-bromophenyl compound) in dry dimethylformamide 66

(5 ml) was stirred with anhydrous potassium carbonate (0.345 g., 0.0025 mole and
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etrahydropyranyloxy or acyloxy group, [err] represents a nobno-
ic aryl radical or an arylRkouwer alkylﬁ?lomer al kyl, | ower

or antno-| ower ¢c ‘R andcigyr] 20

h toget her and represent an_ox n is 0,1 or 2 or a
I oxo 20 group when is 1, | ,1[%rr] whi ch nmay be the sane or
r epr esent hydrogen . _ .

or

N
”,
%-g\

or an acid addmon or quaternary ammonium salt thereof whcretn R and R! :
defined in Claim 1 and R?, R® R* and R° arc as defined in Claim 3. 1 are as

26. An optically active enantiomorph of an indole claimed j
1, 2, 19, 24 or 25, P aimed in any one of Claims

27. An optically acttve enantiomorph of an indole claimed i
4 to 10 and 17. P imed m any one of claims

28. An optically active enantiomorph of an indole claimed i .
11 to 16, 18 and 20 to 23. : P in any one of clafms

29. A process for preparing an indole derwatxve of general formula (I) as claimed
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hydr oxyl ,
nono- or di-

| ower al kyl,

| ower al koxy, hal ol ower-al kyl, hal ogen, am no or
(Il over)al kyI -am no or

if Rand [err] together represent an oxo
""""" arTaroT

or I(Df Q' | Scd

and [err] whi
| ower al kyl ¥
hydr oxy, the
i ndi-cat eda@n

d [err] which is present only when the opti énal bbnds
by 2ihe dotted line is absent:

exo—grotp—ferr+i ferri—may al so_represent nitro, [err]
ch may be the sanme or different 25 represent hydrogen or

adicals or [err] represents hydrogen agﬂl[m Imulmml' mr

dotted li.ne represents an optional bon

F’é%ré%ents hvdrnnpn or _an 1--

e, Yikle-l ower a al k | .0 . ken Cob or
radi cal . +30 llsaé éﬁ%ﬁg “EW&% %,\gﬂégql a\%‘é‘éﬁo%é@ OE? %Ié lula( e%:;tnf?l 1&bmer ein
R represénats;a hydrox oxy, aryl (1 ower)al koxy, =
t et r ahydr gpyf anyl oxy or acyl oxy gr p “and [eg represents a -npno- or”

~bi-cyclic aryl radical or an aryl- r al kyl, Iower .al keenyl

-1 ower al kyny

1.
y%§¥mﬁ‘ an agi-¢
oloBrr] are as
-igiol.f er ent | r ef
ol.ower al ky
gerentlse;
clalned in d
aryl -1 ower al
represents a
| ower al kyl,
i-ndol e as C|c
hydr ogen .at orn
45 20
6. An indole
Ra)0as phenyl
Anidt Be 10-
10- (m Chl 6rF of
9.. 2,3,4,10-T
5-10. "2, 3 4, %
10- (n}FIuorop
10- (3, 4-Di chl
13..10 - (m -
di met'hyl pyri mi
10 14. 2, 3,4,

LXI ng theigeneral formula. [.err]
i addi ti on or quaternary ammﬂl um, sal t ther eof ,

I €

or esent hydr ogen or

i med i rAdy g
.10

_.ahlyjdr o-

or am no-| ower al kyl

e é

iRfdol e iﬁfj“il rred |n Clalm

wher ei n R "and
ARMeL, pd SF Ul ANG: bRk #eh GHCHRY1 Beert BRe SaR@ OF
sent %y ng‘%@}{bm }é%l{'@%ﬁ! lreactb VMR arﬁ% lnbmerd i @mpah& &aoyn in the

Or hadrofye the anidtesfiar 6f]a ervde [mctm]l twmtghumay be the same or.
| owner al kyl . 40 4. An indol e -as
aim3 wherein R represents a hydfoxyl, I over al koxy, = 40
koxy, tetrahydropyranyl oxy or asyloxy group and [err]

nmono- or a bi-cyclic aryl radi caIOHJr an aryI-I ower al kyI

| ower - al ken%/‘?ﬁrﬂ%i %ﬁﬁ?‘lﬁcﬁgﬁ or. .am n?é{eo%e&‘lza Kk el

5. An
dof 1
group 4 a%on(g‘lE i lor S‘c?ﬁ d kERY &Rxf?s-45

ponding compound in which R represents a lowcr alkoxy, aryl-lower alkoxy, tetra-
hydropyranyloxy or an acyloxy residue alfd 366, xf1®5rcd the compound of general

ol e dpitedsli
as C: ak“ r aﬁl{@ig%‘&hl‘mm salt clix‘Ser and 1 1[349' he- compo(é?er? in wh1c hc d ttegnyI
or a y‘t gﬂntsl ‘5{)& ?ﬁ'xt g reduced to gwe a compound

cx@r% iPWhith Bo ﬁcig:émgim mmum Sﬂt i 1:2-iOdbsenBand R® represents

henyl ) -2, ﬁyl4quih alkgl} roahwﬂwb fopet- mﬂcaxiﬂ ({* lqvf@r al]wrwhgtdlp 4p@ -ifflesired

et rahydﬂhoreil@ﬂ pﬂfemuvﬁ@ ?WJ‘FT%@% gcifi i tﬁfn &Egn%‘?qi
!

0- Tet r §‘ i, glr‘eilal 3 dmﬁcﬁg{?}dl& Ri Wﬂﬁm{hc £ dek 10- oI

hegyl ) - b Elfoij

orophenmlcllalﬁ B, 4 O-tetrahydropyrimdo [1,2-a] indol-

Chl or opheXyp c?proccsg ag3clajmerigin Claina ZP épﬁye} e_ketﬁnegof_general formula (II)
i do 10 lS prcpztrg_ by, Cé(cljsauio?] a{ﬁ keﬂye #gener ormula -

10- Tet r ahydr o- 10- phenyl -

def i ned |
5

15

3, 3-di rrethylpyrlmdo [1,.2- a]

i ndol --100l . 15. (+ )-2, 3,4, 10- Tet r aftys gav{(]@w I9ropheny| ) pYFi m-do:’

|_R1a1241a] indolj-10-ol . 16 ( )-2,3, 4,105 % (m ch{@opheny! )pyrl m do
lamba% i ndolt-10-o0l . 17. An acid’ ad ARy corrpound clainmed.in any-
Ryt CIo’r?ms 7 to 10. 15 - . 8. - An 1aC|d addltlon salt -of a corrpound
calrredlnan';‘yoneofC]alrrB 11t016 1519

€bresents 1 havi nig #he g@?ﬁiﬁ“h?’
quat er nary,_amoni um
Caim1l afd R
ta

be 20
as clained in
or quaternary
defined in C
21 An indole
radical. 25
represents a

R are as

3

g ds oé Og qupV\g Jd/fr o not other %&PJ%

3104 Qrodés BEprepadial dnindoleab mxﬂxeﬁx Ohijth 4 thiahi coripeiyes ann ot

g

are as

e

|ned|n

and [err

ken t ogiag hefetobooff gprrd demtulaa(Ilept al i sed oxo. group.. 20..- An-i'ndol e :
al

Claim1l having the gﬁger
ammoni um sal.t ther eof™ \»
i gy 1 and [err] “and[
as clainmed in ddaim
22. An indol e-as clai
honocyclic

wherein R, R"’ R* and RS are as defined in Claim 2 with an organometallic compound

fornula (1c)-or an aci'd addltlon
RFEerr] and [err] -afe _.as
spalef i n

_ Claim3. 25
Y NR'T epr esen "‘ - hydr-oxyl-
ed in & ai'm20 or 21 wherein [err]
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aryl radical. 23. An indole as clained in any one of clains 19 to 21
wherein [err] represents hydrogen or |ower alkyl. 30 24. An indole

asclalr’redlnualmlwnerelrlnlsuor 2. — 3025 —An
indole as clainmed in Caim24 having the general formula (1d) [err] or an
acid addftion or quaternary ammoni um.salt ‘thereof wher

as defii nqed in Caiml and R, [err] ~ and [err] are asellullnr“ﬂm“wmmm3
35 1 26. Angopticall y act i ve enantiononph: pf an indol’e ¢lalmel i'n any
.one of C[ar ns 3 :

in any ohe of clainms 4pfieuxdiOzaipdioldve 2Borrclidn@Rd tdaibbind ﬁGﬂﬁc}iq{Qéﬁé%ntsoﬂw
of an i n{i_ll e clained i ﬂ{(gbmg/larﬂ%eﬁfa%ﬁzlyﬁltdﬁﬁ%ﬁ%ﬁpyran;ﬁ?ﬂﬁr t0abxy eSidenghd 2@aih df

:23 . desired converting o1c group R and/or R! and/or R? and/or &Omzegprogct (into

i il R R2 i IRES ned in
.pl‘ ocess ; or_pr epagl ng %ﬁnﬁ&;@ﬁ% €sir convnréx/]g Il fxg’él ﬂ@r %to‘fu?% %ﬁt%g??r aternary 5
cliai med 20- 21 ammonjum salt thcreof

21 in d :ar m 1 except that3zRAagrctedsak. El]mnecamrmh:mbﬂ Wialeathé agebheslidc @mpepd gsent
an oxo of ketalised ox6rlglr;c\uhpagem O‘f\gg@hh Rdg% ghera Yiiet bieges fan gerhkthigin of eadivel a
'(II) vvhe ein [err %EP‘S“H%\?@ ne ven ¢l except, t hat
.ner ther {err] nor 10[ errly (Nﬁi@l{ Eg,ﬁr%:ei orﬁc 3‘nng:m ' Shdsle %éml !fotnﬁ\; kgahg% gmer(faﬁm c 10
.conpound! known in-the wherask Re, /ROy RdnE Re@ﬁ\aeaemmm‘rauamﬁa RnRed Uﬂeﬁ:dkﬁf’togeﬂ)ei he .=
‘gripup 15j[err] and, |fauﬂesn>rr:ssdal¢thleccrmlsfmp -ng corrpound of forrrul a gl‘) in

‘whi ch R fepresents. a hgﬂ ?& B e‘ngl.ggé‘“ u’t‘“ﬁe{ﬂd Hien [“%%CI% fined 4o § 15
_JS; al kylited or atyl at é 3 é iP4RRNE £ UOSHEIAIRY” EobBBUAA™H whi ch R

frepresen s a | ower al koxy, aryI-Iomer al koxy, tetra- 10 hydropyranyl oxy or
.anj acyl oxy residue and again if de5|1ed t he compqQund of general formula

.;'(I]) mil\lmch the dotted line repre a bongHts(_,\ponverte@ ?10 .an.acid 3
‘addi tionjor quaternary: ‘armoni umsal { eof ané‘gz f desired:the corrpound |n

‘whjch the dotted line represésts ‘a bom ) quaternary amroni um, sal't,

'jre“duced fo gi ve a conpound. cannot ..be" Z’OR’ - 15 of formula (1)- rn
;wh;ch bond represented . b %%%e .dot t'ed I ne | ra‘t/.)and [err]- represents
- 15! an.aryl -1 ower al kyl ? PRI RV °5v%r°m ‘%/ or T-ower  af Kynyl: grioup
a'_.'- if desired the resuILrng corrpoung .S converte.g to an aci:d. addifj on ‘or
ternaJy anmoni um sal:t’ thereof andR N _desired i R an pr.oduct one-=group-R.
and/or [grr] and/or [err] ~andfor - R[err ‘['b? lind/or [err] and/or

—~ferr] (if present), is cohverted into N ro&“p R and/o(vjzo [err]
and/or [err] and/or [er r] and,.or ' ?err] and/ or [err] vm { hin: the
_meani ngsi defined “20-in dai'm 1. 30 A process as cI ai-med in O ai m29:.

rein f{he ketone of ner al forrru are ¢lisation of a -
‘" \Ié]zﬁone o gene_ral w%_’[i Tl b ")“"“ﬁ‘*s"'(“?“‘g‘J M%ﬂ% Fe n‘?ﬁngyﬁﬂé?r”éea%gs gven
.defined fin dai m 2 35 A ﬁl:ee ANGhimddf in mhrsadyheregah@mvoeaﬁﬁms SNt
‘grpup [err] and/or [ er g pieseiic® ofiaatidiely paljidinp of ﬂaﬁn]xmauawyﬁrat [eEfaf.L}i typetanosand 0

‘mef hods.§ 31. A pr ocesspfeﬁrlrepr epar | n? an |r§21c‘)l §,as m 4 which

co_{’rpr i se react - {.g arié‘éhsg% gp % %Flg‘t r axgﬁxc opgener'ﬁ formula (V) i 1s |

_ illat

1301 wherefn [err] “and ot A1 hmléaahereefnwa&}zan

.organonet al I i c conpound kaa)vm probbsi hecl_m&d ihcﬂlamm wierinehs btga‘nom’étalﬁc k«mtpomﬂ is
ffunctron to the group 352 125 s-¢l a

C o la ed n glaxm

~desired al kylating or. gg %ﬁ‘h‘iﬁeﬁ yeli %EQ 1 ﬁiéoff‘gﬁizﬁﬁ?iﬁ i’[‘fny%’aéhfﬁﬂn Chim30. 3
: repr esents a : . 40. A process as claimed in Claim 39 wherein the ketone of formula (III) is

i i cyclised by a modified Ullmann reaction by treatment with a metallic agent. o

i 41. A process as claimed in Chim 40 whezein the metallic agent is copper or a

salt thereof.
35 42. A process as claimed in any one of claims 39 to 41 wherein the cyclisation is 35
T effected in presence of a base.
43. A process as claimed in any one of Claims 39 16 42 wherein n isOorl.

i i ' ' 44. A process as claimed in any one of Claims 39 to 42 wherein the compound
4 : cyclised has the formula (IIIa)

R B wk LJ—«J | %

wherein R* and R® have the meanings given in Claim 2, R* and R® which may be the
same or different represent hydrogen or lower alkyl radicals or R” represents hydrogen
and R® represents a hydroxy group and X represents halo. . B
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hydroxyi group to give a correspondi ng conpound in which R represents a
| oner al koxy, aryl -1 ower alkoxy t et rahydr opyranyl oxy or an acyl oxy residue
H———destred—convertityg—ome yroup R_and’ or [err] and/or [err]

and/or [err]iin a product into another group R and forTerr] and/ rr]
- and/ or [err]‘vvrthrn t he neani ngs defined in 5 m‘\ m sired, .
-converthg a; free base into an acid addition or quat “\ M um

sal t therﬁof %2 A process as clai med injGkgismn 31 wherein the
_c,cnnpeunel—a—s—a—eer—g-naed—eeageﬁt—ef—f-e

r mul e—fervrt Wnere at IS a

tsthaio@gen' an aryl | it hi4smAQsroces dir\pieparingpa iR iofi enerelcoydulade. 10 33. A
dpgac&ss for preparing an indole of general formuka (IT a) as defr ned in

o 1831 whi ch conprises: hydrol ysing a: corrpound of - general formula (la)

d in (§Iaam3 wherein [err] and gerr] are

En err] "are taken together and reprs

pandiess for preparr ng a canpound of.

(1%% defrned 4n Ctarm3 and R. .
% sed..a group. 34. A
Ra la ag}?8ef|ned in ' Claim

b%{rtut ed i satin of ‘gener al

of fpdium 33 whi ch conpri ses hydrogena@ v -

1Eokml & g0 15 [err] ‘or dehydrati ?1% an am ne " of-general. formula (V) -
,,amaua@yl lithium - ... 39. A process for preparr n‘g a ket one of -
ngegateral fornula (11 yhaga &étﬁ‘;&‘d’!f,rﬂ“@k‘ar rhﬁ*&(}“’ meanin bigohpid Baxd R

I—"

| k t bave the mesnines giyn 5é‘f“ tr chio 0 4
L T Sl A L e ke <t b lmf iR ymP0 4G

cyclised by a nodi fied Ul mann reactron by treat nment wrth a: rretallrc agent

41.- A process as clainmed in. Caim £ gretallrc agert:: IS copper
or a salt thereof. 42. A process. as ed in one clarm; 39 to 41
wherein the tyclisation i's effectedskH geng a. ba A3, A _pr.ocess as
clained in ahy one of Clains 39 to 42 V\/n%r nnrsOor ; A Aprocess as

.claimed in:aphy one of Clains 39 to 42 wherein the corrF ﬂ

meanings given in CPaf ArAeresgcastoniumeelt thawsgf ie i the s g‘k‘é t°8‘§]g°t %}gp to 5
‘represent anjoxo group, Wwhich conprises reducing a. conpound, of . gener al
forrrula(VII 5 15 [efr] or aqua,_ernarya |umsalt ‘ther.eof. i n-which
the-cation: hastheforrrula(VIII) he [err]andnhavethe
‘meani’ ngs gi ven above- and [err] is an + R kyl, 1 over
alkyl., |ower!al kenyl, “F ower " al kygy K g alt ,and |f e ired,- con- .10 20
'vertr__ng one §roup Rand/or [err]. and/or [’ser"r]Rand/or [err] . and/or [err]

4 nt.0 :@anot her group R and/or [err] and/or ferr]. and/or J-err]s and/ or |ekr]

_and/ Or [err] \M t hl n %/ bﬁ}’% f n d nahrAve ghe gean J}Jgn)en Lﬁxfrégndq{“ls !arIa 1-

-::U

désired, conyensingJRef rddlicall 86,1 iF aGilicdl &noary 10
BA1 um sgl t thereqkuin RAn@/ootRes:m/aszzaha/onadandmormﬁanmmfbﬂaw@expai n the
ardWwai | on“T sicarri edndyoi R‘Wntl,har x aliﬂorzs‘ and/or R® and/or R°hwjtdjini threabpveglafiedmesigent .

s apd process as cl angpretiRi > E?’Er 4’5 lg)riies‘ﬂ’é RAETHBE A feh RSt BB aAE AEMREEd has
1tlmgener al tongul a 42’@ ocehd & g%gﬁ %{ élam?’é wherein 0re@ctiéh ﬂ'éﬁhéﬁrdﬁ@m{h a 15
I um glt thereq,g,mrdgt,\al,@ ,ecatron has the formul a 20

wher ei n [err] and [ err k7.ax eroeess zde:lamm:ddn iOlninC4 & ion#@ whefredry the cprepoprsd ndicrdleag i n

I@b!aldm 45, { the general formula
: !

lin Claxm i : Rx R3

Claim 30. 3 | . ' N
a (LI is . . \/3}‘{"
It. S . RS N
ipper or a ! : R !
. i . -
:lisation is : -

1 35- 2 or a quaternary ammonium salt thereof in which the cation has the formula 20
or 1. '
sompound @ @

s \-}'
S N
0 & RR o

wherein R2, R?, R* and R® are as defined in Claim 2, R% is as defined in Claim 45. -
48. A process for preparing an indole as claimed in Claim 1 substantially as herein-
before described with reference to any one of Examples 1 to 20.
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48. A process for preparing an indole as claimed in Claim1 substantially

as herein- before described vmth reference to any one of Exanples 1 to 20.
~—24—— ] J.dbb 1oo —

24 49, A process for preparing an indole as clainmed in, Claim1l

substantffally as herein: before described with referen w mm—u'!mmﬁ"
-Z'Exarrpl.es‘ 21 to 46. 50.- A process for preparing an indo '
Claim1 >ubstant|94 I y as her ei n- bef ore descrﬂggqlggwlth referencd t & E5<anp| e 24
‘47. 5 5t—A—process—for—prepartng—an—tndote—as—ctarmed-rmCrarmt ~
.substantially as herein- 455Alqetﬁcess@rqleparmgheuldmetshlamedexr@nmei stxb}tamily@rleremf
“Exanpl esis48 to 51. 52. bﬁprel whed with refgrence {oea %@\ﬁ?ﬁmwﬁg gb ﬁ’ ag

‘priocess %ﬁ:‘r/al med in anybgg_ L ﬂ'ﬁ"é}%ﬁ‘“g lgg tckﬁlmlfé m 1pgbsigptiadly as hgsgin- A

ar

indol e derivative swheneves bl seedk B8n Al %ﬁmﬁk &l CTRA 11 sBbsBRAIP Hherb- 5 -
-of: d ai 31 to 36 and bétke descnbed with reference to any onc of Examples 48 to 51.

10, 54. A i ndol e deri vat i ¥ Antj &gf" “}V:pl&,@e\ﬁim@%ém‘;m@ﬁéy e prosesscliiped imapy ong of
‘Clai m 44} or 50. 55. Anql‘ﬁ‘fg@) %‘\m“i L
.cl ai med ﬁ n Claimé4y or oﬂQ;la, 1 to 156%?1(1528 6, Y’FeéarP ’gfe}'r I%V(;CI iy\c/%lnlgcéﬂ](r:%gl ed 10
ingl substantially sé Awindiledeibaivewitsrer prifared by hBdprodeds Rlaneti i €hing44 0 -
ran of Exanples 1 ©95@0. 57. An indole derivative as claiped . in (ai m 1
‘subst antjally as herei nbﬁ %r‘%‘ iadele. de&‘Y‘i“B"eHhW“F’nPrF@f"érbé!ﬁh“eprf"ﬁssé}??méﬁ‘éCB‘fm 47
. i 5 é %Oih&ledrﬁma\ﬁ% ésvc@ur@e% iflcabae Quﬁsﬂantglﬁkm&ﬂnbcfon des- 15
_.subst anti ally as her ei RE6eH GFifh ref@@nce £0any one of Exdiplds Wt Po.r ef erence to Exanple
;47 57. An indole derivative as claimed in ClainQ 15g>sta1mally sschsteinbefore des-
derivati _)@e as clai med iHCegyarpiyens eHSa‘E“é(r‘?P"r I]? mples Ao su npefare des: cribed
' grence to,@ny Qigsim 4% ik bn TG SUATEET 20
‘prepar at fon conpri sing ansy.OheldRFivaiad ds\k&uﬁdi i mmdubs@ntﬁllﬁasrmﬂambtf&e des—
'_as§OC| atjfon with a pharcrrbcdm@udatdcytoammmqﬁbﬂxm}dar"rsmeﬁl
‘phiar maceiti cal prepar at oﬁo c; ﬁgﬁ‘pr“ﬂ;dB Cémﬁf:}%\i‘agg‘\?% dﬁ%"aEY“eﬂsr?E‘Hneidﬁn
_:25! any ohe of C apgs 4 L‘fﬁ @;’ﬁ%cﬁé éﬁ Mﬁ ﬁleé;ratwe as_claimed in 25
. phar macefitical |y acceptaasb&r@ of: rafnisarm 10 7 add yhaﬁmﬁ@@tmmalphm@aaﬁoany 2ttptable '
cofrpri si Ag an indol e desrieat i ve as cl ai med.in .any one ofd ICldal e 11 tod16
ot 1 arIHac sing a ole in
18} 21 ai'?d 22 in associ raf ! Egzzrﬁlf\%alms %@ﬁ%éwg%@% ;:? ass%ggnon w1g€8%trsxﬁ§aceuncally 30

carrier. 3 30 eptable carrier.

..63. A phgrnaceuti cal prepas, ak | PhknS eREh B Plepoddtioy  sstaBANE b BefifteRrd @86 bt @6h
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