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concerned with the treatment or control of
fungal and/or bacterial diseases of the rice
plant. It is also concerned with novel composi-
tions for the treatment or control of plant
discases.

According to the invention, a method for
the treatment or control of fungal and/or
bacterial diseases of plants, especially the
rice plant, comprises contacting the plant, or
the seeds thereof, with a fungicidally and/or
bactericidally effective amount of a pyrrolo-
indole, pyrrolo-quinoline or pyridi-quinoline
compound of the formula:

G

wherein each of X and Y represents a 2- or 3-
carbon chain which completes a saturated
or unsaturated pyrrolo- or pyrido- ring;

the carbon chains of X and Y may each
be substituted with one or more halogen
atoms or lower alkyl or phenyl groups and
may include one or more ketone or thioketone
groups; and

R represents hydrogen or a lower alkyl,
lower atkoxy, lower alkanoyl, benzoyl, hydroxy,
lower alkanoyloxy or cyanc group or up to

[Price 33p]

(b): ~CH,CO—, —CH,CH,CO—,
—CH =CHCO—, —CO0.CO—,
—CO.CH,CO—

(this being tautotmeric with
—CO.CH=C(OH)~),
—C0.CO.CO—
or the corresponding thio-carbonyl groups.
When X or Y are substituted with one or
more halogen atoms or lower alkyl or phenyl
groups, such halogen or lower alkyl or phenyl
replaces hydrogen in the groups (a) or (b).

Some of the compounds of the formula 1
are known from the chemical literature, the
unsubstituted compounds in which R is
hydrogen, X is trimethylene and Y is ethylene
or trimethylene being known as lilolidine and
julolidine, respectively, and oxo-derivatives
thereof being known as lilolidones and julo-
lidones, respectively. However, no compound
of the formula I has ever been proposed for
use in the treatment or control of plant dis-
eases. Moreover, particular classes of com-
pound of the formula I are novel and have
been found to be useful in accordance with the
present invention. These compounds are
claimed per se in our copending divisional
patent application number 31376/74. (Serial
No. 1,394,374).

For the treatment of plant diseases the
compounds of the formula (I) may be applied
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ing the compound and an emulsifying For compositions containing a compound
agent in a substantially water-im-  of the formula (I), 2 wide choice of diluents,
miscible organic solvent. emulsifiers, wetting agents or solvents, is avail-
A dust may be made by mixing the proper able. The compositions may also be applied
45 amout of active ingredient with a diluent or indirectly by adding them to the water in 110
carrier such as talc, clay, calcite, pyrophyllite, which the plant is growing, e.g. as controlled
diatomaceous earth, walnut shell flour, silica time release granules. The particular diluent,
gel, hydrated alumina or calcium silicate emulsifier, solvent or wetting agent best
to afford a concentration of active ingredient suited for a given formulation may readily be
50  of preferably from 0.25 per cent to 4 per cent  determined by those skilled in the art by 115
by weight. A dust can also be prepared by simple experiment.
mixing the diluent or carrier with a solution of Preferred compositions are those which
the active ingredient in a volatile organic sol- comprise a compound of formula I in which
vent such as benzene or acetone. The solvent the carbon chain of either X or Y includes a
55 is then removed by evaporation and thc mix- single ketone or thioketone group, in a posi- 120
tare ground, tion adjacent to the ring nitrogen atom, and
Wettable powders, of special value for spray R is either hydrogen or halogen, lower alkyl
applications, may be made by adding suit- or lower aliphatic acyl substituent in the
able wetting agents and conditioning agents to  para-position to the ring nitrogen atom. Par-
60  the dusts. ticularly preferred are those compositions 125
Emulsifiable concentrates may be made by comprising a compound in which X is
dissolving the active ingredient and an —CH,CO—, —CH,CH,CO,
emulsifying agent in a substantially water- —CH=CHCO—,
immiscible organic solvent. Suitable solvents or a corresponding thio-carbox}yl group (the
65 are toluene, xylene and petroleum oil or an —CO— or —CS— group being adjacent to 130
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invention may be HhweR{R atl‘%%*a@@'e@rdeﬁyyﬁoomghqu ngmr@ssmﬁllmete'ggﬂawd of thalogen

dotted tines congﬁ Suc@aﬁ?r isopeacsd it 3 grlopje sé‘é‘é%}“"“ hydr eln}1 an

U

optional bond in eac Jfm‘g.' t omat o and “‘""”ﬁ;]'%%gescﬁwf Ay 45

compounds falling wthin ¢R&ee TheRNovel conpouwnads thé) Gokkdl REima, t ik ﬂntvhl&h

95 scope of formula (1) are pyXi - [3,2,1-i lidls -halogego byl,oﬂkamh'emf bmmyl,d!yl
-known techmqucs of nuc

as well as thasknown qui nolinescof the f or mul
ion or acylanon,

may be prepared by a nunber o r?e\tﬂhods, inclu gﬁm;ﬁ"ﬁ ﬁ% vyerggwéﬁed cAn 50
i ndol e or quinoline conpoufbcof thé& groups by well-known reaction sequences, in-
cluding (for example) replacement of halogen
in which R’ and R® are eack hydrogen or a by cyano.
lower alkyl or phenyl group, to form a com- Aromatic halogenation, e.g. chlorination
pound of the formula: with gaseous chlorine or with dichloro- g5
urethane, may also result in the introduction
5 of halogen into R’ and R?, especially at posi-
R tions adjacent to any oxo group(s). Such
R R halogen may subsequently be removed, if not
N No required, by selective reduction to replace it 60
R I by hydrogen, converted to other groups, €.g.
JLYTES? to an oxo group by hydrolysis of a gem-
dihalo group, or replaced by phenyl by Friedel-
20 or Crafts reaction with benzene.
(1) A compound of the formula I, in which 65
. R includes one or more hydroxyl groups, may
R pe be converted to lower aliphatic acyl esters
thereof by conventional esterification tech-
nigues.
o (11) Compounds of the formula II or 111, 70
_’ s in which R’ or R? includes one or more
R" R halogen substituents, may also be formed from



formul a:

1, 394, 373

in the presence of a dehydrating agent,

a conpound [err] of formula TTT Tin wWhich [€rr]—Ts 1=oxo

and [err] does not include an oxo or thioxo substituent. 45 (3) An aniline

derivative of the fornmula: where R and [err] are as previ.ously defined,

with the provisos that R cannot Rﬁg‘&ﬁubstituent 5 in the 7-pgsition of
POSit-] the guinoline ring and carfnot be a

100 [err] 4
4 or
e. g. phosphoric anhydride, to form

the'6

subst i tuh;rmrrcﬁonélo&hvdepxn@mmedm e dduaugt:ivat e where R is as. previously

defi ned,"e‘WP’t Sf‘l’faﬁ‘e 46t be aﬁ" nd provi sos
i aglmrgﬁ T ,;a;&p‘imﬁ n thecLﬁr‘?}f aobse Rerhae e ansoxo or

that it
t hi 0%0 gQ:[ate alpﬁhirj i-%m Ke e benzagree.4¢; g 607 Nam?y

sti tuentthe m ic iems o cR-dikktanes, hear:tmhl o(rBO kb gummmtprdsbctaofsdlbsirqvtouﬁent o¥ 'such a
nat ur e b“’st‘"i“fhuF q’) Rza&‘F‘qdl gfgr aoviged getivate either
of t hes@%ﬁﬁg‘h S§§1 ptdi i °|“E§ COCI e yﬁmé‘}j[“‘“ g‘uﬁt hygl ene,

acyl it aI@h@y@r@yp, rray he 1 eact ed W t h 2wﬁBaAupa, b@ﬂ&em hélHny) ene group
whi ch may(1Be Neatbhytotak agidra dlxtml slts ¢fe or aurd wsa jo- dheirol3pt. o'ﬂwomxtum l e as

stituted® °"ﬁi’1&f ‘ii"rn";‘l’ﬁﬂl “{ﬂekyl ﬁ di R a0 to forma
COHDOUH@O:Q d b$5) iﬁnonal cﬂéy In E,hce éﬂg@& e nﬁé‘g‘é - €. the

f or nusl asol¥idig HEdoby Al i Wsuitdbls s 1%mna C oMk teke @ 170MEani ar e@ poured
[err] [edchx}g ﬂm|am10nrxstctahé,nextﬂ19rdncal spbed anghilsypall bas @uto agnixtare pbkdhod (2) to form
a conpoy Nerd 2l tself if hqmd or hydrochloric acid. Extraction of the I11 in

tate the 1red aque

whi ch [ §FREM “S’r%a B RO arad of Shel- 0X 050 mhU ket ontvet m%‘ﬁiﬁﬁ%@f thg fornula:
20 . v@#0i ClFomtulal Mew mgs&hrw ma fbmmgr es endganidfsoladiod NWithi whter a6d1ldBidgde to form a

conpound@sadples,oin ¥hich feoperathiss bfe given| | |, dver whlivdio
oxo or thi%exo substituent, but [err] 255"31’”?}%‘)'1 g C PT° 1*’sl’ﬁ’{)bfgtltuent
adj acent to the gyRgpiigt{0gen atom and Haga1% nﬁ@sugeprﬁf& s

(A) To a stirred solution of 6-methyl- recrystalhsed from petroleum ether

emgiesigoesiphat | ncl ude an

25

1,2,3,4-tetrahydroquinoline (7.4 g) in
dry benzene (120 ml) containing tri-
ethylamine (8.4 ml) was added over a

(b.p. 60—80°) to yield 1.6 g of 8-
methyl - 1,256 - tetrahydro - 4H-
pyrrolo - [3,2,1-4,j] - quinolin - 2-

period of 1 hour chloroacetyl chloride one, m.p. 115—7° 80
(6.0 g, 4.3 ml). Stirring was continued Analysis '—
30 for a further 2 hours, after which the Found:
precipitate of triethylamine hydro- C, 77.01; H, 693; N, 7.47%,
chloride was filtered off and the benzene Calculated for C,,H,;NO:
filtrate was washed in turn with 2N C, 7701; H, 695; N, 7.49% - 85

hydrochloric acid (100 ml) and water
35 {2 X 100 ml). The benzene solution

was then dried over anhydrous mag-

nesium sulphate and evaporated in vacuo

to afford a gum (9.5 g), most of which

was . used directly in the next stage
40 (B).

A portion (3.5 g) of the aforemen-
tioned gum was purified by passage
through a silica column using chloro-
form as the eluent, and the chloroform

45 solution was evaporated in vacuo to an
oil which eventually solidified. A sample
was recrystallised from petroleum
ether (b.p. 40—60°) to yield a solid,
m.p. 58—60°, shown by standard ana-

50 Iytical techniques to be 1-chloroacetyl-
6-methyl-1,2,3,4-tetrahydroquinoline.

EXAMPLES 2 to 4.

By procedures similar to that described in
Example 1, the following novel compounds
were prepared starting from the appropriate
substituted  1,2,3,4-tetrahydroquinoline and 90
chloroacyl chloride.

Similarly the known compounds 1,2,5,6-
tetrahydro - 4H - pyrrolo - [3,2,1-ij]-
quinolin-2-one (2-lilolidone), and its 1-phenyl
and l-methyl derivatives, were prepared from 95
1,2,3,4-tetrahydroquinoline and chloroacetyl
chloride, a-chloro-phenylacetyl chloride and o~
chloropropionyl chloride, respectively; and
the known compound 1,2,5,6 - tetrahydro-
4H - pyrrolo - [3,2,1-1,j] - quinolin - 4 - one
(4-lilolidone) was prepared from indoline
and B-chloropropionyl chloride.

100



i ncl udes
65 group, such

or nore |ower al kyl or phenyl substituents. If in this nethod R
any al koxy where R and [err] are as defined for nethods
group is converted under the (1) or (2) and [err] TS as previously defined
30 conditions of cyclisation to a hydroxyl group. wth the proviso that
it does not include an (2) A quinoline conpound of the formula: oxo or

thi oxo substijuent, may be reacted with ﬁﬁ4§ﬁeto acetic acid ester of ghe
formula [err e+

al kyl or phenyl group and [err] is hydrogen or a |lower alkyl group, to form
a conmpound of the fornula: where R and [err] are as defined for nmethod (1),
may be reacted with acrylonitrile or a [err]- 35 hal o-propionitrile of
the formul a [err] XCH2CH2CN (i n which X

is halogen) to form a com pdund of the fornula: or
75 40 which is hydrol}ysed sEd aégvezsm th&&u rile group to a carboxy group
and then cyclised 5 A e~ 1,394,373
5 which is then cyclisefd in\t e presence of mhloh in thg case &here
. () .
[err] is HRydrogen, are dehgpr ing agent, e.g concentrated Sul phurTc
tautomeric with the forputge: facid or polyph sphoric acid, to fgrn1g¢pon}
pound of the formula: [ler#lEss fanf% &% & %ggagggﬁg 25
or [err] respectively. [6§: ‘ﬁcorfbﬁun‘ﬁ"’of f1e formula 11 or H gk Agehamotind
of the formula: [E1,}in which [err] and/or Jlefr] ‘i‘ﬁﬂéj@%'&@é or
nore oxo substituents, jmy Obe reduced with |IthI«UI’TBa| umﬁwgtﬁ@!gi de to
repl ace the oxo substitjentg(s)| w, th ngproggn S E\/“g,zé‘_ég
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(7) A conmpound of the formula 11 or I1l, in which [err] and/or [err]

I ncl udes one or nore oxo substituents, nay be treated with di- 35 10 or
phosphorus pent asul phide to repl ace the oxo substltuent(s) wi t h sul phur.
(8) A compound of forrmula I, inWiich [err] X or Y

I ncl udes an unsaturated group, may be converted to the correspondi ng

saturat ed 40 conpounds by catal ytic hydrogenati on, which where R [err]
and [err] are as defined for methods nmy also result in replacenment of
hal ogen_81), (2) or (3) is reacted3#3MW a . malonic substituents i® X or Y

by hydr ogenyas @Qleaedeﬁﬁ ﬁftraﬁtfn dnB Gedry@alibel A action allowed to continue for a fuMer fhoftOnpound of
t he formul dn kyn frmn@)lamthceﬁl: #csi dwd dlrnpigrena gimgonverted to a corn- 45

i }
pound of t Iéb 1% e‘fiﬁg W‘C % X “H%‘Iueﬁagmyéml %ﬂo"’“"éﬂmm_l I élskn

1cved romx ra-red and nuclear mag-
benzoyl ture of cyclohexane and petroleum e

er?c TESON: ncc spectroscopic evidence to be
t echni ques o7 snue anat g C eg}ﬂzhﬂﬁﬁnaﬁm@iﬂg ral-lggloadol-an p@&nyacuj,saa.l on;—= -

respec- ti vlél-ypyrrelnel [R2. 1)) -tehiesiinbe -o08) vV gettabylira 0 6Hher pyrrlo O%rkmgs,zby

vel | - known B2aé7+81°sequences, in- cl udpigfirdoe RRaADIe}209epl acement of
hal ogensg n 6’h R and [err] are each t”(‘)gen or a by cyano. |ower alkyl
or phenyl gr@uggg; 0 H,@61] a :; 6o, Aronati g, s1a} oggresol ory, 341e, chloriration

pound of t lelchlgediiol &;.H,CI,NO: Calculated foh Cy- s chlorine or with
di chl oro- 55 4378t haﬂaé”ma;}“ #3% result FnS%¥e iHtIBaudiBHof hal ogen into

[err] and [err], espgahpllpy;at posi- [err] EXAMPLE 10.
tions agjacend a boluidhy OXQ6 OEaiHyls)- 4HSUC BN A bagakre SRilarsb RRE G@ibid i be

removed, | fpyxmht iialqui,;ﬂ eclpmdsl geJ ect(loe Exethlcm dr8 t@hbrtvpl ade- inethyb0 by
hydrogen m )—g £§d‘=deég L y1 oI ysis of
a gem di h@i nils é Fﬁﬁ%g AT ﬂx‘%&a amf?—qnl cgﬁethyl- 80
Crafts ﬁ@aeéph@edvunahm QAL GliBed tr orm a lpyrrdid Whi ch

65 R i ncl udesallisad feim rOmixtdry @f oseyek dod y ~1,n]agmnb@ -Zomverted to | owner

al i phatic &¢ "Oé%’tang 07 &r éfb”’qg"’c?é] milgstat esterification tech- niques.
(11) Conpoy m‘gfom? o TP IRs & | 2P T, W, 358, N, 400%, 85
25 Am]ys’s el Calculated for C12H11N0Brz:
Found: C, 41.77; H, 3.21; N, 4.06%,
C, 52.36; H, 4.00; N, 5.66%
‘Calculated for C,;H, BrNO: EXAMPLE 11,
C, 5240; H, 400; N, 5.56% To a solution of 1,2,5,6 - tetrahydro - 4H-
pyrrolo - [3,2,1-i,j] - quinolin - 2 - one 90
30 EXAMPLE 8. (10 g) in chloroform (30 ml) was added
A solution of 1,2,5,6 - tetrahydro - 4H- bromine (3.1 ml), after which the solution was
pyrrolo - [3,2,1-i,j] - quinolin - 2 - one (5.0 allowed to stand at room temperature. Within
g) and bromine (1.5 ml) in chioroform (15 a few minutes a precipitate had formed, and
ml) was warmed to 45° and maintained at that  this was filtered off, washed with chloroform 95
35 temperature, Within § minutes a precipitate and dried, the yield of 8-bromo-compound
had formed and this was collected by filtra- being 10 g.
tion and recrystallised from 759 aqueous The 8 - bromo - 1,2,5,6 - tetrahydro - 4H-
acetic acid solution, yielding 8-bromo 1,2,5,6-  pyrrolo - [3,2,1-i,j] ~ quinolin - 2 - one (10
tetrahydro -~ 4H - pyrrolo - [3,2,1-,j]- §g) was suspended in chloroform and chlorine 100
40 quinolin-2-one, m.p. 125—6°. was bubbled into the suspension, whereupon
Analysis:%/, dissolution rapidly occurred. Chlorine passage
Found: was continued for about 20 minutes after
G, 53.09; H, 4.02; N, 5.59%, which the solution was evaporated in vacuo
Calculated for C,H,,BrNO: and the resulting gummy solid was triturated 105
45 C, 5230; H, 3.99; N, 5.56% in petroleum ether. Recrystallisation of the
resultant solid afforded 8 - bromo - 1,1 - di-
chlore -~ 1,2,5,6 - tetrahydro - 4H - pyrrolo—
EXAMPLE 9. [3,2,1-i,j] - quinolin - 2 - cne, buff coloured
A solution of bromine in chloroform (1 ml crystals, m.p. 149—150°. 110
taken from 5.52 ml in 10 ml) was slowly added  Analysis:—
to a solution of 1 - phenyl - 1,2,5,6 - tetra~- Found:
50 hydro - 4H - pyrrolo - {3,2,1-i,j] - quinolin- C,40.96; H, 2.57; N, 4.32%,
2-one (2.49 g) in chloroform (50 ml) where- Calculated for C,,C,BrCl;NO:
upon an exothermic reaction ensued with C, 41.10; H, 2.51; N, 4.36%, 115
evolution of hydrogen bromide. The mixture
was warmed for 4 hour on a steam bath after EXAMPLE 12.
55 which the solution was evaporated to dryness A mixture of 1,2,5,6 - tetrahydro - 4H-
in vacuo and a portion of the solid was sub-  pyrrolo - [3,2 1-1,)] - qmnolm 4 - one (1.0
mitted to nuclear magnetic resonance spectro- g), propionic acid (1.0 ml) and polyphos-
scopy. The evidence suggested incomplete re-  phoric acid (phosphorus pentoxide content 120
action, and so more bromine in chloroform  82—5%, 80 g) was heated on a steam bath
60 solution was added to a solution of the resi- for 3 hours and then poured while still hot

due in chloroform with warming and the re-

into water. The mixture was then stirred until



in which [err] or [err] includes one or nore hal ogen substituents, may al so
be formed from 6 1, 394, 373

6 the cor i 1-  Analysis:- ventional nethods
for the conversion of alco- Found: hols to halides, e.g. treatnment with
phos- C, 64.09; H 6.26; N, 6.22% phorus or thionyl halides. The

hydr oxy com Cal cul ated for [err]: ' 55 5 pound starting

mat eri al may, for 9exanple, be

C, 64.46;139438 27; N, 6.27%the enolic 9

forms of [err]-diketones, 1.e. com (B)

pounds in which [err] or [err] includes two oxo

stage (6.0 g) and

The gumry product of the previous

finely powlered an- substituents separated by a nethyl ene group, hydr ous
alumi nium chloride (5.0 g) which may be substituted by _an_al kyl or
were mxed at room tenperature, 60 10 phenyl gr qup.
wher eupon the tenperature of the mXx- (12) Non-phytotoxic ac|d, @addifion _~
salts of ture rose to about [err]. The m xture any corjpound digtshe‘f;f;ormé'g
I, which is suffi-» was t8en warged in an oil bath at ciegtlv"bagic to form
such salts, may be [err] for 30 minutes (during wiick fprmee by
conventional nethods, e.g. by dis- time the tenperatyresw fhingthe mx-
65 15 solving theﬁ@@ ROESEd suitable solvent and | % gre DSgEtg d errd
and thereafter pourg gaddgﬁpvghezappropriate acid, eitHef=in| &30k - Whi I3
still hot onto a m ﬁéggfg-ﬁﬁénd vent also, or as tHezgcif it¥elf if
l i quid or " hydroch ,g '@g@ﬂf BXtraction of the gaseous, Eo precipitate the
required salt. " §c§;§_§9sl hon with chloroform (2 X Zhe] pre@arati on of
thecmmomﬂsoftngﬁﬁ%x W §Edhs followed by washifjg Thel 87& 2892 2]
Formula | is ill us;)‘r:aﬁé’cb-blﬁtﬁe'éég | owi ng organi c {sol #} @Ew tMnat @
and drying Exanplqgﬁ ngﬁh'%gﬁégﬁ?ratures are given over anhydrous
magnesi um sul phatg-g BB S o -
Evapor ati on of the<qﬁgégp aﬁ%@l in vacuo afforded gn oilf (3.7 g) which
EXAMPLE 1. B NS NN 5° lidified/ The £rude |solid mroducg was g
75 (A) To a sti rrei%'%-msi?“ﬁwog methyl- \_/ |recryqtabfisdd fram I
petroleum ether 2EE8%4 5 o2 3,,4-tetrahydr gnoling (7.4 & inZ (bd.
[err]) to yield 1.6;955&53-'§ ggégzene (12 ) contaifjning fri -
met hyl 1,2,5,6 - tefedypd rg}s ethyl agine (8.4 m ) was pdded over a
pyrrolo --[3,2,1-i,j] - quinolin - 2- period @gf [err] Rour chloroacgtyl
chl ori de one, r]gg;jg'g ]E ; 80 (640 g, ¥#.3 mM)e
Stirring was conti®hgd®g e§y3|s - 30 or furtiher .2 hours,ﬁpfter
whi ch the Fourglg e %utate of _triethyl ﬁ‘ﬁe hydro®| 8 Cx77.0%
H 6.93; N, 7.47%‘;%;% 58} RN 4 O B
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chloride was filtered off and the benzene
C, 77.01; H 6.95 N 7.49%

was washed in turn with 2N

hydrochloric acid (100 m) and water 35

sol uti on

in vacuo

Exanple 1,

filtrate
85
The benzene

Cal cul ated for [err]:

(2 X 100 m).

EXAMPLES 2 to 4. was tThen dried over annhydrous Tmag-
By procedures simlar to that described in nesium sul phate and evapor at ed

the foll ow ng novel

conpounds to afford a gum (9.5 g),

nost of which were prepared starting fromthe appropriate was used

dirdctly in the pnext staage

sub¥dtuted  1.2.3. 4-tetrahvdroalfl noline

and

go 40

(B).
portion (3.5 g) of the aforenen-
tioned gum was purified by passage

chl oroacyl chloride. A
Simlarly the known conpounds 1, 2,5, 6-
tetrahydro - 4H pyrrolo -

[3,2,1-iJ]1- through a silica colum using chloro- quinolin-2-one
(2-1ilolfidone), and its 1-phenyl formas the eluent, and the chlefoform
and 1-ngt hyl, feravatfvesa wergsiprepared from 95 45 sol ution was
evapor atled iz} VEEu@fo @B 12313, 4-tetrahydroqui noline and chl oroacetyl
oi | whigh eveptually sol i dified. A sanmple chloride,
[err]-chl o#o- phenyl acetyl chlorfide andR[err]- was Qrecrys®allised from
petrol eym £ cpl oropropi onyl chlioride, respectively;, and ether (b.p. [err])
to yiel d @eso| igk dhe kaown-—ggnpound 1,2,5,6 - tr&e.tzréagyg%qge mp. [err],
shown by Bganfard aha- SéH - vpyfrrol o - [3,2,1-i,'=§".’-‘"-@|§§ &in- 4 - one
100 50 <-§ ytical techniqueg to be 1-chl oroaceﬁzalég"sm'-‘,’liIoIidone) was
prepared fgonm indoline 6-nethyl -1, 2, 3,4-% trahydqu-ug‘rgog'ge. and
[err]-chl ofopfopi onyl chloride. 7 5 @ gamno’ AT
1,394,313 ~= | 8% KR $3 SX¥ ¢ o BBl
1,394,313 ©| 22 =g rg &g Z & W, BoY Retted by
filtratijon and recrystallised jaction al&gwed tg%g ‘i*Euegf r a further
short irf turnffrom glacral acetlic acid %a m EtAE ;%@i' of tine. of
benzene fand pekr ol eum et her, oyifel di ng v Ladﬁ Tﬁ_ag' ﬁﬁltsiNT'aA/as evapor at ed
in vacud apd be& i evied frC\Tminfra-reh‘;> d nu@l-%ﬁro.'@é‘g,—g.%he solid
resi due reébystial I icsed &rom a i x- QS 52 . netic 8.§s'"pna,n@§§spectroscopi c
evidencg to be—ture of-cycl chgxane ;n%'@g‘ﬂol eurﬁ*éqt;iggg. v 1,7,8 -
tetrgachljoro -{ 1,2,5,6 - tetrahydro- gg I-§di ng 1,“8"*1‘3.@“&:?@@ - 1 - phenyl -
1,2,5,64 4H -{ pyrrolo - [3,2,1i,j] S E§uERoOlin - =%°§€9ﬁ6',§'jetrahydro 4
- pFrolio - [B,2,1-i,j]- mpA[err].‘”‘* © Hd=Re &a _
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10 Found: Found: C, 43.29; H, 2.61;

N, 4.66% C 51.04; H, 3.50; N, 3.41% Calculated for [err]:
Calculated for [err]: C 42.50; H 2.27; N, 4.51% C, 50.15;

H 3.22; N, 3.44% EXAMPLE 7. EXAMPLE 10.

75 15 To a solution of 1,2,5,6 --tetrahydro - 4H By a procedure
sim'lar'totgqt descrlbedln pyrrolo- \[321| ,j1 - quinolin - 4 - one
(1.0 Exanpl 1.8 - dibrom. - ?Rﬂ g)..in rarhnnfpfra(‘hlnrlﬂe(ZO

m) was added A1}z¢lis;s5-6 - t etr ahydr 0 -  Afceed thlgyﬂldrﬁfbxﬂr th cBlodofsink €dfu-Of
brom ne (0. 35 th ,j ] ton oo btingn separpted, drisd oven pn-
[err], solvent c% % X'*’esvv%rﬁ nut es hédrg‘ﬁl Wnes%a ]‘E}@i%E K,:ﬂagggm 65

brom nat i on gf -4glgst NZQ; 276.epar at q’ﬁeza ar ness ey ug)ff and
re- 1,2,5,6 - tetr ahydr o ~ 4H - pyrrol Gnmairtyghsaltqhid&ﬁﬁmirbgimy,ahenavxt ure
of water and 2, 1- XA BH‘?\2§| n-2-one. rde!!cnamzﬁhm@dlaaﬂlﬁ!web 1@%&52& uef

[
To 510 1O- £ 1 ejrahydr
8-brono-1, 2,5, %ﬁ‘é{ i o y ,
Found: qui nol i r@’,’ ’1_9 j;%m ber 1{ (p,ep,,,ed’;’; 2L ueolon' '°“féfr’§ 8- t?ft'gﬁ 3 N

derivative.
4.00% 10 E(aﬁ e 5 mﬁkyﬁﬂ a8étic acid (100 mi) Dissolution of the solid in hot pen@ﬁluﬁU' at ed
for [err]; FOUM@ added zinc dust (5 g) at such 2 rate  mixture and subsequ@t cdoling/ Fesulte in3. 21;

N, 4.06% C, 522 Sg prer ;"—é’dﬁ‘h Em%&:ﬁ%tpﬂpf g‘ ¢ ,- believed to be an
EXAMPLE 11. G, re Wa Trin, f O filtration and the ﬁ!cfﬁs( év%és)itfgl ? %c

1,2,5,6 - te3 ra&ysdrme supéhia:arpyuqnﬁ was -ded: ®, ko |drjnpss,” th M@Ink MNolid h
30 into wEkg\IWRtrEupgh a solid precipi tated submme(:l ]_t@ %qum dxk'dnmtogxfamy,mhe(
o N Siqtee Eong
4ané “ah dne ndard ca

n) was added Zg;tgrsﬁgv%nvabf*’ﬂw by, fi twn ﬁ?ﬂ gecrom
af ter whi ch t hETERtH G Wap sPVhE O 12503, & g*te i
(5.0 allowetl t@aRtand &t T gpwald eReeAbir .1, 2Nst nezgi.y&ma ru, 5 ")
i n chl or of or m gdiplin-d-cheew.priltlt2ds a preci pi t[aﬂ,é-z,nadmblarmd m@ndz

war med to [errg”(%ﬁﬁ—nm ntai ned at that th:ir:"g“ sfiltered of f, vvashed \Hﬁth
chl orof orm e af.ur g hin 5 apreeqi pi t ., and dried,
the yield of5 BCQE’@;QG&G‘;'&O”&S&% &oﬁégﬂ%r med ardiali gfoy\@}gﬁggbl e‘%? SAby filtra-
bei ng 10 g. tlom,aamreﬂsyss,al IN, s@8.f rom 73%73aguedlis.30; W)&.18- brono -

1,2,5,6 - tetrahydro - 4105{0‘ Eg& aci d sol ution, yielding8brom)1256-
pyrrolo - [3,2, lI‘odJo]utmn ? ]

r21,g3ne(10tetr pyrrol o -
[3,2,1-i,j]- ahai@ds -S4t5Pqhll ,]lﬂgﬁq{ain%ref Or(ﬁr) afpgl act‘f,ﬁl%% 21&05%“- 0

qui noI I n-2- mnepnermppapar[zdaasrl}x Example 5) (4.5 g) in edhydrijubolinB e (auzspgp5| on,
wher eupon Anal Mﬂz%e (100 ml) was added aluminium and trlethlzlwslsez)l G0 @) i piryl y
occurred. Chlo mcﬁeg §é’H ture was then benzene (80 mi) was added dropwxse

1St

continued for ‘Eﬁggwa b B S 5 m:ﬁ“mgh,% 09,‘(’ver sﬁ?&r Eé.? §§"f"““"
£

whi ch the s83 usutomué/va;&rm/a:gafog&aedmmﬁuevaauo Calg
and the resultéeva ctgum"ry soI I d vvas triturated alt%wliﬂ! the @GjetyBm hydduL 3.99

N, 5.56% § tsp d a9 599} © Recr ?‘P%HCIIP§ W&W wis Tethaved bSSuM)ant
res éa re;n a a

water and filtration the benzene solution

solid affor dEdth s'hedcuxih diethyl filtrate was washed in wm with 2N

40 ether and crystaliised from benzene, afford- hydrochloric acid and water, and then

ing crystals, m.p. 265—7°. A second crop of dried over anhydrous magnesium sul-

crystals was produced on addition of petroleum phate. Evaporation of the benzene solu-
ether to the benzene filtrate, and this was tion in wvacuo afforded an oil (4.0 g) 105

collected by filtration. Both crops were seen which could not be crystalhscd and so

45 to be pure from thin layer chromatography it was used directly as such in the next

evidence and so were combined, and consti- stage. The product in crude form was

tuted the total yield of 8-chloro-1,1-diphenyl- 1- chlormcctyl - 6 - methoxy - 1,2,3,4-
1,256 - tetrahydro - 4H - pyrrolo- tetrahydroquinoline. The procedurc was 110

[3,2,1-i,j}-quinolin-2-one. repeated to obtain a further quantity

50 Analysis:— of the crude product.

Found: (B) The product of (A) (9.0 g) was mixed

C, 76.53; H, 539; N, 3.45%, with powdered anhydrous aluminium
Calculated for C,,H,,CINO: chloride (18.0 g) and the mixture was 115

C, 76.80; H, 5.04; N, 3.89% gradually heated to 100°, fumes of

hydrogen chloride being evolved, and

55 EXAMPLE 24. heating was continued until an oil-bath

A mixwre of 1,2,5,6 - tetrahydro - 4H- temperature of 200° had been attained,
pyrrolo - {3,2,1-i,j} - quinolin - 2 - one (1_.73 at which point the mixture was a molten 120

g), tert-butyl chloride (5 ml) and aluminium mass. The reaction mixture was heated

chloride (~0.5 g) was heated at about 60° for a further 1 hour at an oil bath tem-

60  for 2 hours, at the end of which period the perature of 200°, and then cooled to

whole had virtually solidified. It was then room temperature, the mixture by then

added to water and the suspension was ex- having solidified. The ground mixture 125



chloro - 1,2,5,6 - tetrahydro - 4H - pyrrol o- EXAMPLE 9.

[3,2,1-1,j] - quinolin - 2 - one, buff coloured A solution of bromne in
chloroform (1 m crystals, mp. [err]. 110 taken from5.52
m in 10 mM) was sl ow y—add ST “a soft utionmof 1="phenyl -

1,2,5,6 - tetra- Found: 50 hydro - 4H - pyrrolo - [3,2,1-i,j] - quinolin-
C 40.96; H, 2.57; N, 4.32% 2-one (2.49 g) in chloroform (50 m) where-
Cal cul ated for [err]: upon an exothermc reaction ensued with C, 41.10;
H, 25]_,12 N. 4. 369% 115 P%,' 4?}?% an_of hydl“ ogen be-ori-de- ﬂge m xt ur e
was warnmed for [err] ‘hour on a steam bath after EXAMPLE 12. 55
whi ch the solution was evaporated to dryness A mxture of 1,2,5,6 -

tetrahydro - 4H in vacuo and a portion of the solid was sub- pyrrolo -

[3,2,1-i,j] - quinolin - 4 - one (1.0 mtted to nucl ear nmagneti c resonance
spectro- g), propionic acid (1.0 m) and pol yphos- scopy. The evi derce
suggested i nconplete re- phoric aci d—phoesgphorus—peni oxi de content 120
action, and so nore bromine in chlordform} 82-5% 80}jg) was heated on a
steam bath«60 solgution wps added toja sqt yitéaen of.&he reSi- fof 3 hours
and then poured while still hot due ijn ¢k prafor masst p wag@ ng and the re-
into water. The mixtgregwas then stirred uptil 9 -o'-ggg‘sa
1, 394, 373% o <o o BeiE $[err] E 1p ‘i?&vsgfi
1,1394, 373 er &) & £4£0£ 373 25 SEE8ERT 11
Anal ysi s:2§ ~ .\',\-ﬁﬁgg e} gract egiew th Ekﬁ‘grcﬂgram t he
chl oroforrr%sol “-;.EU‘UE£§ 3EE| 68 ew 3”5@»@&3“”
being sepeRat ed,2 dridc Bger an- C, 49.9g |H 3.10; N 574986 o3
hydr ous rf?gi_nes" salkpiiat e and evaporjat @ |65 Cal cul aﬁed ﬁo-g“fég LS .
in vacuo ¥ ¢ dryng‘gé‘.‘; BEsolid was rgcrgstal - 5 _C 495@55%%@ 3. 30;
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EXAMPLE 22. dence suggesting that there was present a

m x- To a stirred suspension of 1,1,8-trichloro- ture of 1,2,5 6 -

tetrah = - - - tetrahydro - 4H - pyrrolo-
[3,2,1-i,j]-quinolin-2-one and its 8-tert-butyl [3,2,1-i,j] - quinolin - 2

- one (prepared as derivative. 10 in Exanple 5) (5 g) in acetic acid (100
m ) Di ssolution of the solid in hot petroleumwas added zinc dust (5 g)

at such a rate 13 m xture and subsequent cagbisyg resulted in as to keep tfe

t enper at ure of
bel ow [err].

After conplete addition of zinc,
was renoved by the m xture was refluxed with stirring for 5
The super nat ant

the filtrate evaporated in vacuo 15 hours.

decanted to dryness,
solid precipitated.

inpurity. The precipitate

filtration. and
i quid was

the resultant solid then being into water whereupon a
submtted to gas liquid chronatography,

t he The

precipitate was collected by filtrati om;
suggesting a ~96% pure 80 crystallis
product . Standard andl ytical technique
chloro - 1,2,5,6- firnmed that this pr
tetrahydro _4H -5?grolo - [3,2,1-i,
pyrrol o- quinolg‘mz one nrp. [err].
-qui nol i n-2-one, m§ Anal ysi s:
Anal ysi s: - 5
Found: C, 63.60;
N, 5.86%25 Calc
C, 63.70; H, 4.
EXAMPLE 23. To a
25.
(A) To a stirre

5

in
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Analysis
eoretical in brackets

omp
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d 30

an

3; N, 6.74%
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Calculated for C,.

pale yellow crys

pyrido - [3,2,1+
Analysis >em

Found:
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whereupon a precipitateshad

4H - pyrrolo - |
cuprous cyanide (0.63;
pyrrolidone (13 ml
and then allowed to!
precipitate (700 mg) g

one (prepared as i

A solution of
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col | ect
crystal

consti -
8-chl or
- tetr

was 1]19 [3,2,1-i,]] -qU| noI|n 2- 956%,373

ATatysts—
solidified on standmg The crude pro-

obt af
of the
product

with pomderﬁetoaaahydzmysmalywiﬂ mwrrmCaI
Grves was
of(ﬂiygﬁle

chl orsi d
gradum

untl | an mchtohawu/eensrmum Qf vhie2, 5, 6
t enpsx at ur 20K F@mﬂ &rizd dwemhmrttual ned,

2 - one
chlorid
chlorid

per at ur
was t he

1,392 3
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solidifi
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t he nex
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| i sed, and so 45

stage. The product
o- 1, 1-di phenyl -

ahydro - 4H - pyrrolo-

Both crops were seen
to be pure from

1 - chloroacetyl -

whi ch coul d not be
thin | ayer chromatography
it was used directly as such in the next evidence and so were conbi ned,

and

6 - methoxy -
tetrahydrqu|noI|ne

in crude Tormwas tuted the total
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e
&rdge. C, H,

osp oric acid (2.0 g)
togeth hgggnld

at 150° for 1 h
pou n’it@-kWt@xr é)‘li'xe m&g‘re was ex—

m xt uP Wfé'mfd v‘Zlel

%@ﬂa bw%sl

é{ 51 whnch subseq

m 'vacuo

s

6b>;n Q?] %m l::[ O
oun

e in the next

m xt ure

yi el d of

1,2,3,4- 1,2,5,6
The procedure
repeaged to

65 D)

The

N, 3.89%

roduce B GY)i @ gjeqnﬁgolevol ved, and

Oconti nued

dr @luo chlofoByd, ihei nga]mc- qui nolin -

Pyds
h,g%ﬁher 1 hour at

Saﬁdﬂl pEIﬂieOd'udehe
l@él f'dl fied.

rt - but yl
eat ed

|t
t@? and t he
125 12
85

73 perature below 100°. The mixture was 4na1y2:5 Eer r] 13
73 then heated on a steam bath for 15 Found: [err] 14
73 minutes and poured onto ice, the C, 78.78; p ’E6 g)ﬁ/
aqueous solution then hbeing basified by ((? ulated fgr
| ed (ddiist N AHilGRg- soIha BydediRte pr o- &tolgonNO£ 576/ - methyl -
- solutxondamt ,extracted rlerqh]orO- et hyl acet oacet yl) -

dro HW

eto ﬁfde

t  from a mixture of benzene and 60—80°
petroleum ether 1o afford crystals

(0.7 g) of 1,9 - dimethyl - 6,7-
dikydro - SH - pyrido - [3,2,1-,j]-
quinolin-3-one, m.p. 136—~7°.
Analysis e—
Found:

C, 79.34; H, 6.90; N, 6.61%,
Calculated for C, H; NO:

C, 78.84; H, 7.09; N, 6.57%

EXAMPLE 33.

By a procedure similar to that described .

in Example 32, [ - methyl - 9 . methoxy-
6,7 - dihydro - SH - pyrido - [3,2,1-,§]-
quinolin-3-ome, m.p. 115—~7°, was prepared
starting from 6 - methoxy - 1,2,3,4 - tetra-
hydroquinoline and ethyl acetoacetate.

Anralysis :—
Found:
C, 7334; H, 6.60; N, 6.03%
Calculated for C,,H, ,NO,:
C, 72.76; H, 6.59; N, 6.11%
EXAMPLE 34.
(A) A mixture of indoline (9.5 g) and ethyl

a-ethylacetoacetate was refluxed for 1
hour and then submitted to a distillation
to remove ethanol formed in the re-
action, 2 ml thereof being collected. The
residual oil was then poured into water
and the mixture acidified by addition
of dilute hydrochloric acid and extrac-
ted with chloroform, the organic solu-
tion then being dried over anhydrous
magnesium sulphate and evaporated in
zacuo to afford an oil (22.5 g) which

|ne Wwas then

Example 34, 6 - phenyl - 1,2 - dikydro - 4H—
pyrrolo - [3 2,1-1,j] - quinolin - 4 - one, m.p.
177.5—178.5°, was prepared starting from
indoline and ethyl benzoylacetate.
Analysis .~
Found:
C, 8243; H, 5.29;
Calculated for C,.H,,NO:
C, 82.56; H, 5.30;

N, 5.65%,
N, 5.66%

EXAMPLE 36.

A mixwre of indoline (595 g) and -
methyl diethyl malonate (8.7 g) was refluxed
under an air condenser for 2 hours, after
which time all the ethanol formed in the re-
action had evolved and excess a-methyl di-
ethyl malonate was distilling off. The mix-
ture was allowed to cool to room temperature,
the whole mass solidifying by this stage, and
the solid was crystallised from acetic acid to
yield 6.3 g of 6 - hydroxy - 5 - methyl - 1,2-
dihydro - 4H - pyrrolo - [3,2,1-i,j} - quinolin-
4-one, m.p. 300°, with decomposition.

Analysis ;e
Found:

C, 71.25; H, 5.56; N 6.629,
Calculated for C,,H,;,NO,:

C, 71.62; H, 5.57; N, 6.96%,
This compound is the enolic form of 5-methyl-
1,256 - tetrakydro - 4H - pyrrolo-

[3,2,1-1,j)~quinolin-4,6-dione.

EXAMPLE 37.
By a procedure similar to that described in
Example 36, 1 - hydroxy - 2 - methyl - 6,7-

95

100

105

110

113

120

crystallised

tné)?}:%ﬁ‘ was Q‘Yg‘)ﬁfﬁg]e (35’ Pmcédure s%&%ﬁ%ﬁ 4 AR L Lor 9; 0 use In



5 containing 2 drops of dry pyridine was stage. refluxed for 12
hours. The solution was (B) The product of (A (2.0 g) and poly- then
al | owed—to-coot—to—+oomtenper a———phosphori c aci-d{2.0 g) were heated

70 ture, washed in turn with 2N hydro- together at [err] for 1 hour
and then chloric acid (2 X 20 nt) and water poured into water. The
m xture was_ex- 10 - (2 X 20 m),_dried over anhydrous tracted

with chIOLH_oLm_LhLoLganLc—mgnesuﬂﬁgﬁlﬂ_phaL&wd_ﬂLapaulﬂLJi_

sol uti on t hendihjieé ng{waﬁhled [9\2,8-hj Jwai@slin- under redugmdmrigsoure at [er r] to
dry- dri ed-opty er-Padfrd %@u@smgineéu faom sull’hosphqtss  parissgiphig (@]1ct) mep added .-

acet oacetyl te;‘i@*‘)d“’q“‘""h??hd“f“é AR, P té’EiS"Iut Cloglioyge

1 2,3,4 - (51 7;, ,de:oqw nol i ne an oil, p@ﬁag @ybﬁﬁ%dg@gﬁ;{gﬁgﬁglﬁ gl%gl ed on

o@d: as a crude solid, to be g)Sedry pyridine STANECHINGith shaking.
Cr ystal lisati (ﬁa 78P9:t h&l, éﬂﬁbde l‘bll6r6é°¢,t ly in "ﬂheohnexwassbea uxed for 10 minutes,

45
product fronfalead ﬂ’e 5- (B) c9d Lprd% téd%‘ “@“m was
slomy 10 ek YOmpouﬁd Tis r{fét l@ﬁ(nc fo '2— di pﬁem lntg Pr ?cleg C(égc

concentr at edms#hiphuz,3,6&7 aciwrahydro -DYHJSH O prodlics, d.pl11s~§7}. - qw noI [ n - 4- (2

m) with stipridng2s.kedprngintlveditnem one Saxil f? exfragtion] witD€)—80° petrofsamat §(r e
i

bel ow [err]. The nixture was Anal ygfher ¢ dryﬁﬁessri’“gf \}%ﬁé‘%‘:’;t’c’rygﬁm bat h
for 15 Found: ngpufiPEE 341d poured léh;s Qutlisdelo? ot l(gl{EQan:er from n—he‘.xane78 78;

H 7.13; N, 6.110ffdroxy - 2 - Béhy@dFOUShydR} UtaiaBed e dai2ng basibhied 4y
Cal cul at ex$ f &M - [m¢0] [352deiul i gwinalif -@i4 @t e pmdo urh?, ,gg,dromn@én 4 - thionG, 8. 84;

H, 7.09; N, & ’ilmpl“s&@ ufdH ) aﬁt‘fh with chloro- form
Evapor ati on BIHAE ﬁr &y "7 oY tople Gyith ! (ff Sgrm solution in vacuo
EXAMPLE 35. ds ﬁkednoaaxscrb Ik, po C‘vﬂs \isd CT yst@lsbj sy s@y aN,progedure simlar
to that o@sca |srbéuamcmmf ofophoa:hmlxcthtmée,@flgl béakdated an @, HaNS] Exanpl e 3460 6 -
phenyl - 1,2t Wy dfap then grply beredaty 120 ©et?r®81 edn 3-8t hé¥ %4% af f ord
crystals pyﬂ'éﬁ@"‘i} TAb2ind el A BRI N - 4 EXORIEN B o .7 0) of 1,9 -
di met hyl - Ballbwed t[oQBdl ' ro%&enwéﬁﬂ&rﬁd dst ar t ByGrodeB 8 sihhily & Gat- detkdbed ipyri do -
[3,2,1-i,3 -SOiwmdlcﬁoncnerafgdly@ gb?nz(" Izﬁsegmmg, Llﬁolﬁptstvhllngnhlmpgere pm-p. 5

[ er r] SO utlﬂh *S y a €r pared s ing Irom € COrrespon mg d

e e S i Sk mepmpnd R0
5.65% C, 79. ﬁﬁnedl-t:oxﬁc:&sof i précifid by filtra-  khadnCebmpbunab b Olclidofd, 1q nﬁaiypul at ed
for [err]30 ton and two recryseflisa@@s 36m cyelo- 5. 130— dihjdro 5. %B%p@TOWB 82;1-iH- 7. 09;

..J

N, 6 57% ed 300 mg of I-chloro-2-methyl-  quinolin-4-one, an NP idenespspe Qmely, 'BE’ a
b oceiure. S ALLSIACE i dust S AT £ S8 B ) o
[err]- 100 KRafsix; a-rrpl’ 2, net hyl - Qthyl deebda@aty d| et

nmal onat e 8. Fougd: was refI uxed 6, 7 - di hydrbhe-kn&Hi cornpgnnddl,@ -d iHy@ro 2, 4IH—| ]74
under an air gﬂﬁ% é-l é%éV%Nhéa}é af t epyrrolo - [3,2,1-15]" - quinolin - 4 - thione

was similarly prepared from the correspond-
G, 66.45; H, 5.11; N, 5.96%, ing 4-ketone.



qui nolin-3-one, mp. [err], was prepared which tine all the ethanol forned
inthe re- starting from6 - nethoxy - 1,2,3,4 - tetra- action had evol ved
and excess [err]-nmethyl di- 45 hydroquinoline and ethyl acetoacetate.

et hyl malonate was distilling off. The mx- 105 Analysis:-

ture was allowed to cool to roomtenperature, Found:

the whole mass solidifying by this stage, and C, 73.34; H, 6.60; N, 6.03%
the solid s crystallised fron1acet| dto Calculated for [err

yield 6.3 %,@ﬂ 5 hyelr-exy - h‘%ﬁ% 2 72.75;[ H;]gEQ;

N, 6.11% dlhydro - 4H - pyrrolo - [3 2 1- I,j] - quinolin- 110

4-one, mp. [err], wth deconposition. EXAMPLE 34.

Anal ysis:- (A) A mxture of indoline (9.5 g) and ethyl Found:

a-et hyl acet oacetate was refluxed for 1 C, 71.25; H, 5.56; N 6.62% hour
and then submtted to a distillation Calculated for [err]: 15
55 to frenovg ethanol Torned In the re- C /1162; H, 5.57; N

6. 96% actiorf, 2 nl thereof being coLIected Thﬁ Thi s conpound |s t he
enolic form et hg - residual BB was theéA®poured|into wat& 1,2,5,6

logh"
NG

- tetrahydro 7 [4H ™ pyrrolo- dn¥ the mixtfi%e acidiffied by addi tion~
[3,2,1-i,j] {-q& nplin-4,6-dione. of dilute hydrochlorijc acid and extrac- 60
ted with chlfor@ ofm the organic solu- tion then beingd dried over anhydr ous
EXAMPLE 37. -ﬁﬁ . 120 nagnesi um syl phat e ard evaporated in By
a procedure sEEﬁ!ar tG’that descriped in vacug¥o affgrd an 0|I;(2§ 5 0)
which Exangl£336] 1 -" hydroxy - 2°- methyl - 8, 7- 15 AR

1,394, 373 E 15 di hyldro - 5H ZM"% rido -
[3,2,1-i,j] |- @uipolin- EXAMPLE 39. 3-one, mip. [err],

prepared frgm =, Fhosphorus pef®asul phidegfl. 1 g) [was addeanﬂ

tetrahydroqdi nolb he &hd [err]- nﬁtwyl diethyg in snall portlbnsﬁover a
15 m nute pqgriod o nalonate e Q:'ﬁlutlon
of 1,2,5,6 -ftett :tllymu —A4+—5 A..alyais:
pyrrolo - [§,2,1-}{,j] - quinolin - 4 - one (1.73 Foung:
g) indry pyriding (12.5 m) with shaking. € 72.59; |H, 5.9l
The solution was fhen refluxed forks10 minutes, 45 Caljcul at
cool ed, and}pouref into water, theiresultant £ 72.54;] H,

o

6.62@6

i
d;,
o54.21;
Qcalcxﬂhta for C
eY:

o (D
Anal
2

precipitate |t h§p bein§ col lected By filtratiofi 10 THis conpdund is t he
enolic form| of 2} amg dried. Prggluced was 1~3 g of drude ngapﬁhi- 2,3,6,7
- tetrahydrq - 1H 5H product, mp. [err]. pyrido- [|2,3, 1-i§aF5
- qui nol i n-1,{3-di ope. Soxhl et extraction with [err] petr :3QP§ 50
T e
3%
. s o0¢
, a088
L _;:04{—/( v qu\ ‘_!‘
= Z J z z ﬂ-'gus.lc
- P,
@ . _ “§~~a§
Eg 5%
R
«§3ET
TEE
m5§§§

Example
40
41
42
5




ether afforded, after evaporation of the solu- tion to dryness, 1.0 g of
pal e yell ow crystals. EXAMPLE 38. Recrystal | i sati on of

t he katter—fromnm=thexane I —=HydroxXy—= 2—="nethyt—="6;7 - di hydro-

afforded 0.6 g of 1,2,5,6 - tetrahydro - 4H 15 5H - pyrido - [3,2,1-i,]]
- quinolin- 3 - one pyrrolo - [3,2,1-i,j] - quinolin - 4 - thione, 55
(prepared as in Exanple 37) (2.8 Q) and mp. [err]. phosphorus
pentachlorid¥ (2.5 g) were inti-__Anal M?4¢;373 mately mixed by grinding'?

together with a Found:gxpestiresand nortar. aﬁeﬁ% vgeNowas added C,
69.60; H, 5.89:PhosphonF.BRHAR (52¢) smmblxetins i 74Q3f5 %ﬁ)s;[m of w, shbori de, and
Cal cul at ed forW M-pethyl formanilide (8.6g) at roqgp the m xtur e Was then gent |y

neated to [ S oo’ 7 15t R L
t enper atur egf 0 n{z ltix n wallf :%fed B! 'slﬁfilné h@xdy ) fom o?n?c?s were
EXAMPLES 40 t oand2lioved |10 vverch dvamglnpwheh @n oo rrpteemmerraﬁ iHdetinan d-lpBenyl diethyy

procedur es si mareapeperared. fae mirane vistpeured ppt 5 malopsfeyand q-mb'mtbrd@élmt meltmeté, e
hydrochl ori g al Qaslgzetegzﬁ%ﬁﬁgﬁﬁgﬁjﬁn fen il ¢ Eﬂ"?‘;dﬁtg ng Jrhl Q Were ,
sol Ution vl b ERveDY GHO okl Quapetied (50 0;0 g[jl t he

correspondi ng oxgeld 366 ofér)decidrytrg,2 5 5-edani th s ﬂdm 4—hr)édﬁ1Q\XBﬂie—30$‘OWD0undS
and phosphorus” e’nt‘éféﬁ pid eI 2lve] s gliedliron, V\heﬂ@bapeﬁ- a brown
r

1€ ol $c sapi f fto éﬁ
Prect pLE at s Of IR S IR AR ol s e sz Fupll B a6

a- cortpounds 2-14
tion and two r gadyyistal | i sati ons from cyclo- 1 2; BOs;- MH}zypyrrol o]
- [3 2, ,j] foutdexane yiel ded 300 g of 1-chl o’ﬂn)s Zommtx fs- the enolic form
qui nol i n 4 qne Cglntjﬁ}é f&rl"}i(sloh‘eme'épectl vel y, °f 0’ Efle H%y?feﬁahy‘g@H 60
pyrido - [3,2, Tl 1 &¢oaskopf these bei ik It pgenonn
qgui nol i n- 3- one, m p. e met eyl pt nExa,qu.eg 34ybreym 1pndol i ne
and Anal ysis: - EXAMPLES 45 and 46. Pol— Ht etrpadet f1.B1-1,/35
Found: The following compounds were prepared krTboe BEmIuTiecL, 2 - 65

di hydro TS g,a&ﬂogmhm ampe e%?;,“ :,,20 21% ff,"”lgm pyrrol o -

[3,2,1-i,]]7- &etodd@htb,And frém 6 -trhdtRe- 1,2, ,E» Cal cul atesh, foor 1] ehi4;] N, 5.60%
was simlarl y m@p@rmolim@mm}éuemﬂwbmd C, doloulds for G, HGNDL, N, 5. 96%

i R acetaty, t C, 74.05; H, 7. 7
Iln:g,)gj g?gone I - métfiys - ? propyl - 6,7 - dihydro- 17 0%6 }{ e |6]/ w7
’ ’ ‘}3 SH - pyrido - {3,2,1-i,j] - quinolin - 3- EﬁMhE 4§Ato 60.
cal cul ated for or{eexhl’p] i21—123°, By a similar procedure to that described in
Analysis :— Example 36, the compounds shown in the fol-
found: lowing Table were prepared from the appro-
C, 7897; H, 7.40; N, 6349, priately substituted tetrahydroquinoline and = 75
35 calculated for C, ;H,,NO: substituted diethy! malonate:

C, 79.26; H, 7.54; N, 6.16%,

9 . methoxy - 12 - dzmethyl 6,7 - dihydro- R \
3H,SH - pyrido - [3,2,1-i,j] - quinolin - 3- A :
one, m.p. 115—117°. N3 gt
40  Analysis:—
found: HO O 0 o
C, 73.77; H, 7.08; N, 5.87% g? 1Y



Phosphorus oxychl ori de (52g) was m xed
formanilide (8.6g) at

with N-net

hyl

2-1ilolidone

EXAMPLES 47 and 48.
(600 M) was added. A
honobgeneous sol uti on was formed on shaki ng Exanple 36,
conpounds were and allowed to stand overni ght,
i ndol i ne @nd [err] phenyl

C, 74.05; H, 7.04; N, 5.76%

roomtenperature and then a sol ution of
45 5 (17.2g9) in ether

By a similar procedure to that described In

the foll ow ng

oily prepared from

m xture mas,poured

when an
di et hyl

onto a6 3 H—6 = tdi | ute
acid and then mnth spectlvely. 50 10 wat er ,
extracted with chloroform and the (a) 6 - hydroxy - 5 - phenyl - 1,2 -
di - organic |ayer separated, dried and evaporated hydro - 4H - pyrrolo -
[3,2,1-i,j]- toyvield 3.59 of crude 8-fornyl-1,2 5 6-tetra-

qui nolin-4-one,{mp. [err]. hydro - 4H - pyrrolo - [3,2,1-i,j] - quinokin-
Anal ysis.-{ 2-ong as a xel|law selid- Recrystalligatian f&pn1,found

55 15 acdticapiomylmmd%gZ gg o?;prezduct“‘“mjr =3 58 B 73*14/; H,
4.78; N, 9. 45% |err]. w5 g diated for
[err]: Angly&i si- C, 77.5%; H-~
4.98; N, §.32% jound: Thi s
conpound IS;t:he Ol iLnf UM GollnG3 ot B 73y Ny’ 24Y o e

of 5 - phanyE=| L2, KB -2 Eettghydfo-5502h 3l cifarsy 1o B

4H - pyrrql#% 13,2,1-i,j] - quinolin- C, 71.7; H 5.5 N 6.96%
4,6-dione (B) p - n - butyl - 6 - hydroxy - 1,2- EXAMPLES 45 and {46.

di hydro - 4Hs pyrrolo - [3,2,1 i,j] The fol l.owi ng conmpounds wer e |prepared
qui nol i n- 4- orre, P JE YA 53 63yItheJiptlthd & IExagpl 5342%F nom
1,2,3,4- AEBYStS: ®9 mﬂt rﬂ@’dﬁwuﬁfﬁﬂ lm‘E E’aﬂd ‘*ﬁt h;lt‘ agnE propyl
found: acdtoacefate, and from®6 - methoxy -1, 273, 47 C~ 73779; H,
7.14; N, §7o0%T¥etranydroqul nol 1 né and etnyl a- net nyl - acet o- ¢4l cul at ed
for [err]: acethte, respectively: . . . . . G 14.05; H
7.04; N, §.76%|% 0 B- methyg - 2 - frop - 6,78 digydrg- 30 3H,5H
- pyrido o [gs2 Ii, [0 - V_U|@§I|n4- 39 1] EXAMPLES 9 tp 607 one, mp.
[err]. 2 8 & & ByZa sgnila ppce@re&o tRat Eesgribed in
Anal ysi s: Exanmpl e 36, the Conpounds shown
in the folf- found: | ow ng Tabl e {were
prepared fifromthe appro- C, 78.97; H, 7.40; N, 6,34% R piiately
substi tut ed tetrahydrqu|noI|ne d[err]- 75 351 cdfculBtedsforq [err]:
substituted deefbyl alonatexC, J9.26; i 7:54; TN $.16% 9 & methoxy -
1,2 - dimsthyl }5, 79 dizhydre- SH 5H-- pyrldé)- [8,2,4-i,¥] -2quifnolin -
3 .

RI

CH,

o = oo e o = o) = o) x =
c, <, Q. - - - S
oz = o = o> o =
& - O = = oo G @] &) &) &) =
2
& (=) (=] - ol <t vy N [ ] (=3
@




one, mp. [err].

[err]

40 Analysis:- found: C, 73.77;, H, 7.08, N 5.87% 18
1, 394, 373 ' 18 [err] O
19 1, 394, 373
19 20 1, 394, 373
20 give 1 - nethyl - 1,2,5,6 - tetrahydro- 4H spray-inocul ated with an
aqueous spord9sus- pyrrolo - [3,2,1-i,j13%8W nolin - 4 - one, mp. pe¥sion
of Piricularia oryzae (200 spores/ 30 [err].
m croscopic field-at 100 X) to run-off and Anal ysis: -
then placed in an incubation chanber at [err] 5 found: :
and 95 percent relative hunidity. After about C,  76.84; H 7.12; N, 7.45
thirty hours incubation, the planis wdre|re- calculated far [err]:
noved to a greenhouse for di sease|devgl op- 35.C, 16.97, H 7.00; N,
7. 48 ment. Untreated pllantd 35 n%@ul &edSanhd The use of
conpounds of the fornula I treafed~di mfl'&1 y7 Tas¢onirdlls. Wthin five
days 10 _by the”met hod according to"‘t he |nvent| on, infegtion | estons were
sufficiently devel oped includi ng theSjov¢l conpounds fallifng wi high , d o
permt assessrrem of the effectiv ngsEd of the scopg . of theg for |ang
protect rice thg test conpounds |n—(§an'% i g hg Mi § se. %E%
agai nst the bl &L di sease caused vET e severi ty ‘of "t |nfe_§
deter- Piricul &fa oryzae is illu tréted|by the fol - ningd by a& t::gr_\'élg count
of the nunber o"fal n- 15 | ow ng ) 235
fection | esi onseggppearl ng on the pdagnts;conp%lrggceto th% 3 ber of
| esi ons appearlgqg EXAMPLE 66. am QoD \otsherﬂqg)ritrol P,
Phenyl mercuri &9cet at 45PRi ce iin The fully deveélloped %% &
(PMAS) was useds8s a Ref grénog $t Feaf—growt-h—stagd wer & s{pE &ct ed
to a spray Ri%& pla e tre h an aqueous of tihe t €SE SpHgpound
until run-off. sach t shgay of standayd npterial las degsérgg)@d .
RE & al7 3 9 3 Ebgy
a0 Ejl & & I ésg--
2538 ) 258e8
o
84 LK
'E’ai % | = < = %B-lébé: e
i n o S v g =H
g N T8
+S§ . 3 P
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=4 8 eaPSo
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20 conpound was dissolved in water, acetone, above, at a concentration
of 200 ppm, at nethanol or ethanol and diluted to 100 parts which |evel
it was found to be 100% effec- 50 per_mllion with dejonised water
containing tive. a wetting agent (Span 85) and a di spersing In this
manner, the effectiveness of the fol- agent (Tween 80) used at |evels of
200 ppm | owi ng conpounds agai nst rice blast disease 25 and 50 ppm,
respectiaely, in the final spray. l9@mg7slenonstrated (at 100 parts2per
mllion (7 1%9%","9@?-i)]évz%e.“};ﬂ%rgﬁosggﬁ%st el Fnol A with W aGisus QpHE W S€

i ndi cat Ed)lg,ﬁ,n ﬁﬁi}e{ﬂ S%;{hdﬁin - ) . pension of Piricularia oryzae (200 spores/ 30

t he " Exanpli-e82°col umm i ndi cates a knownmitpeopic deltl @d 191 >0t ® nuepf aad | oned to
dry Conﬁ‘lﬁl : R 21 thzn 9pslaced in an incubaltlion ghamt‘g{ 8ga°K373 [err]
v : an perceny relative humidity. After about
E];f ect |5\/e %E 6!34; , 7.12; N, 7.‘{5er r] thirty hours ?LL%@?L}(, ttle Ela ts cTir_ere - Exanpl.e
(%9 H calculated for C,LH,.NO: mbied to a greenhousé (gbel Qi IS erris
56 H C, 76.97; IH, 7.00; N, 7.48 2-opnd Untreated plafif Evldei ihahlkekd s 100 H
- The use of compoppds of the formula I 4 _ yreated simd s controls; Wthip five days .
g_ gig 10 by the method -accox]%?ng to the inventig ,g_i efn%?%ggsekere suﬂi:cl'iwgt;m eveloped H
including the novel od pounds falling withi oO;te it &)ent of the “effectiveness of -
[err] the scope of the formula I, to protect rice ffie kst compounds in controllihg the disease. 40 [ €rT]
* plants ag@nbt (dxt bb9 Ppay Jaeed l]by The severity H4f the infection was deter- 2- OXO
1 Piricularia) oryfag rig ]illustratcd by the foly mined by actual cquply¢fithe number of in- 3
49 H 15 lowing Exmr@% 5 fection lesions appearing on the treated plants 55
8- d H r] 1 1-di -Ctl ti arg’ixégoﬂxe number ofﬁlm ns appearing 68
- EXAMPLE 66. , 1- 0l - Conr ! plants. PhenyDmercuric acetate 4§ :
7,8-di -C  Rice plants inl the fully developed sdcordd-di (RBEAS)- waeused as a refer@ice standard. 60
8- Br leaf growthpjage were subjected to a spray Rice plants were treated with an aqueous 98
8-B of the test compound until run-off. Each otg:t spray of this standard mategial as described 87
= compound iwas dissolved in water, acetofi€, ove, at a concentration 200 ppm., at '
8- Br methano!l orféthanol and diluted t[) q00 barts which level it was foun® to be 1009 effec- 563 8- Br
H per milldfirdith deionised water containing 1ye. 33 8-Br H
1, 1- di - Cl a2etge sgent (Span 85)14nd & dispersing | Ty tyis magpep, the effectivences of ghe folry
H agent (Tween 80, used at fevels of 200 ppzn4 [10W1f}£mcx pounds against rice blast disease
and 50 ppm., res ecti\fgr, in the final spray. Wi onstrated (at 100 parts'per million
[err] (“Span” and “Tweenl 3re Registered Trade nlkssBotherkibiCidicated). An astdrisk in 55
[err] Marks). 14~ the “Exaniplef rdolumn indicates a knownH
[err] The treated plap® were allowed to dry, 5 Fompqupd. H
2- 0X0 16 43 [err] 4- 0Xx0

H 17 92



[err] H 2- 0X0 19 94
[err] H 1, 2-di oxo 20 38
8- Br H- 4 2-di-oxo 21 56
[err] H 2- 0X0 22 72
[err] H [err] 23 30 [err]
H 2- 0X0 24 , 99 8-HO H
2- 0X0 21 25" 54 8- HOL,394,373 H [err]
26 30 [err] H ' [err]
30 48 8-CN H s A A 4- 0x0 31
37 H [err] H R g 36 53
(at 10 ppm) (1) as p-toluene sul phonate sekL
1,394,373 _ | 22 [err] Effectiveness R
[err] [err] ExarrpIEeff
0, H 4_ t | 0oXO0 ectiveness
(16% H E R 2 hios Example,; ®)
57 8-HCO  _. HH H 2- OXH *(lilolidineMh44 56
58 H 5CH3- 4,0%x0 H o 34
H 2- #(2-1iloti o 100
Ef fecti veness R [err] oxe Eerlr ld@ ® Exanpl e
(% H 4- 0X0 H 4-0x0 HH 4-11lolidone) 100 99 H
[err] H 6- Ho H* *(6-lololidoh€)) H 55
4-t hi oxo H - —CH X 2-0x0 * (5 H 96 [err]
H * (at 50 :} [ enr]
H - * 37 (at 50 )
H 34 43 (at 10 oxe [err] (at 30 pom
H . 35 8—CH, 1 9 4
40 53 §€H, 10 ppn) HH {@JHrs 2-0x0 3 49 H
61 53 (at 10 ppmicherr] Effectixgeness R 4 Tens]
[err dxample (A.ch. H z 0XO0
*(3-julolidone) " 99 H yretiop o g o8 8
* 587,8-d1—Cl H 1,1-di-Cl-2-0x0’ 6 60
8-Br 4-0%x0 H 7 98
8-Br H 2-0x0 8 87
8-Br H 1-Br-1-C H, -2-ox0 9 5
8-Br H 1-Br-1-CH,;-2-ox0 10 13
8-Br H 1,1-di-Cl-2-0xo0 11 70
8-C,H,CO 4-0x0 H 12 74
8-C,H,CO H 1-CH,-2-0x0 13 51
8-n-C,H,CO H 1-CH,-2-0x0 14 17
8-CH,CO H 2-0xc 15 53
8-C,H;CO H 2-0x0 16 43
8-CH,CO 4-0x0 H 17 92
8-CH,CO H 2-0x0 19 94
8-Cl H 1,2-dioxo 20 - 38
8-Br H 1,2-dioxo 21 56
8-Cl H 2-0x0 22 72
8-ClI H 1,1-di-C(H, -2-0%0 23 30
8-tert-C H, H 2-ox0 24 99
8-HO H 2-ox0 25 54
8-HO H 1-CH,-2-0x0 26 30
8-CH,C0.0 H 1-CH,-2-ox0 30 48
8-CN H 4-ox0 31 37
5-CH,-4,6-dioxo H 36 53 (at 10 ppm)

H

(1) as p-toluene sulphonate salt



[err] H 3- 0x0 2 79

[err] H 3- 0x0 28 56

H H 3=thioxo. . e 42 . 100 H

H [err] 50 64 (at 10 ppm H

H [err] 53 61 H H

[err] 54 63 [err] " H

[ err]22 55 1,394,373 29 [err] - 2H

[err] 57 1 47 H H [err]

58 65 (at 10 ppm? &t

1,394,373 1 Ny % 23 [err] Effectiveness R

[err] [err] R* anpl e (% H H

3 0X0 * oo 96 HEff H . [err]
56 , 1- 3- oX0 ectiveness ~— %

64 (at-—LO—p-an)—-E-e”F I—LHR [prrlgample (%) 32

31 [err] Hu ] blthioxo [err] H ag 39 332 0 " [30 i—l

H err . 5 at 10 pp err

H 1@0 “3-o0x0 " Fthioxo™ g # % H ~ H

[err] &HCO H 63 2-ox0 “W7 H 58 H [err]

64 H 530-MPAT WE CLAIM | S: - 65 34 3. A nethod

accor dimg—to ctarm i, mt—Anethod—for—the—treatrenrt—e+—eontrol  which

the conpound used is a conpound gf 35 of fungal and/or bacterial diseases
of plants, the formula | in ERANs ,-CHCO-, 5 especially the rice

pl ant, conprising contacting @] , & CHECHOO- or  a the plant, or the
seeds thereof, with a fungi- gafre =pond| ng thio-carbonyl group (the
cidally and/or bactericidally ef ive ampunt -CO or -CS- group being
adj acent to of a pyrrolo-indole, pyrrolo-quinoliBffecti®tnesé he ring nitrogen
aton) __eath being optRon- 40 pyr Rdo- quiHertlae conpolfdd of the formul a:
ally subsﬁltuteﬁo,wth one or noreg ower al kyl or phegyl groups, Y is [err]

or [err] g « lerr], ;apd Ris hydrogen or a
hal ogen, l_kovver 1 °l over al kox¥l or | ower, al kanoyl substituent in the
par a- posi‘tion t‘b‘ ‘021% 10 75 t he
ri ng nit r}bgen a2t odirCH;-4-0x0 H * 40 (at 50 ppm)
H 5-C,H,-6-CH,-d-0x0 H 34 43 (at 10 ppm)
H 6-C Hs -4-oxo H 35 49
H 6-CH,-4-thioxo H 40 53 (at 10 ppm)
H 6-Cl1-5-CH,-4-oxo0 H 61 53 (at 10 ppm)
R R? R? Example Effectho\)ieness
H H 3-0x0 *(3-julolidone) 99
H H 1.3-dioxo * 58
9-CH, H 3-oxo0 2 79
9-CH,C0.0 H- 3-ox0 28 .56
R H 3-thioxo 42 100
H H 2-CH;s-1,3-dioxo 50 4 (at 10 ppm)
H H 2-n-C,H,-1,3-dioxo 53 61
H H 2-CH,-1,3-dioxo 54 63
9-CH,0 H 2-CHs-1,3-dioxo 55 29
9-CH, H 2-is0-C,H,-1,3-dioxo 57 47
H H 2-iso-C,H,-1,3-dioxo 58 65 (at 10 ppm)




4. A method according to claim1,

i n which the conpound used is

2-lilolidone, 4-lilolidone, 1 - nethyl - 2 - lilolidone, 8 - nethyl - 2-
wherein each of X and Y represents a.2- or |lilolidone, 8 - brono - 4 -
lilolidone, 8 - tert- 50 3-carbon chain which conpletes a saturated 2
butyl - -I|IOI|&6ne or lilolidine-4-thionel33M8nsat urated pyrrolo- or
pyrido- ring; 5. A nethod according toecl,aim 1, in the carbon chain

of X and Y may each be
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substituent in the para-position to the ring
nitrogen atom.

"a mettable pomder conprising a dust hal ogen,

?§ as in {a) Ahpye.lasesl NEraht &
RB6A TR0 trdMerk Gr diirol | WBlich the coi¥Biubd RGd A0 RmPAA of

wetting agent and conditioning agent,
or

and Ris

35
ot funpdl tandyge Bacettid niseases of plants the formula I in which X is —CH,COpy,
especially the rice plant, comprising contzé_[_: #.CH,CO—, —CH=CHCO~— or a

plant, or the geet ég f with a % corrmpondmg thlo—carbo 71 é{m% (the
cidally and/or bacter ef eﬁecnve amcﬁ.\ CO—— or —CS— group ﬁ‘\ adjacent to
f a pyrrofo-iRdoR, pyrrolo-qumohne or the ring nitrdgen atom), each being ogtion-H 40
pyrido-quinoline compound of the formufa: 311)’ substituted with@e lér more lower alkylH
* yl a@ou ﬁ 2CHy— or
d ﬁls rdrogen iﬁr a
32 X 31 —Elgéei\ lower alkyl lowér alkoxy or
30 H R——-@\H J [err] alkanoyl substituent in the para-posdfion to
> N the ring nitrogen atom.
Y J 4. A method according to claim 1, in which
the compound used is 2-lilolidone, 4-lilolidone,
1 - methy! - 2 - lilolidone, 8 - methyl - 2-
wherein each of X and Y represents a 2- or lilolidone, 8 - bromo - 4 - lilolidone, 8 - fert- 50
3-carbon chain which completes a saturated butyl-2-lilolidone or lilolidine-4-thione.
or unsaturated pyrrolo- or pyrido- ring; 5. A method according to claim 1, in
the carbon chain of X and Y may each be  which the compound used is 1,2-dihydro-4H-
substituted with one or more halogen atoms pyrrolo - [3,2,1-i,j] - quinolin - 4 - one or
or Jower alkyl or phenyl groups and may in- 6 - methyl - 1,2 - dihydro - 4H - pyrrolo- 55
clude one or more ketone or thioketone {3,2,1-i,j]-quinolin-4-one.
groups; and 6. A method according to claim 1, in
R represents hydrogen or a lower alkyl, which the compound used is 3-julolidone, julo-
lower alkoxy, lower alkanoyl, benzoyl, lidine-3-thione, or 1,2-dihydro-3H,5H-
hydroxy, lower alkanoyloxy or cyano group pyrido-[3,2,1-i,j]-quinolin-5-one. 60
or up to two halogen atoms; 7. A method according to any preceding
or a non-phytotoxic acid addition salt claim in which the compound is added to the
thercof. water in which the plant is growing.
2. A method according to claim 1, in which 8. A composition comprising a compound
the compound used is a compound of the of the formula (I) together with a diluent or 65
formula 1 in which the carbon chain of either carrier, the composition being in the form
X or Y includes a single ketone or thioketone of
group, in a position adjacent to the ring nitro- (a) a dust,
gen atom, and R is either hydrogen or a (b) a wettable powder comprising a dust
halogen, lower alkyl or lower aliphatic acyl as in (a) above together with a2 70
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3. A nmethod according to claim 1, in 1. A nethod for the treatnment or
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wherein each of X and Y represents a 2- or
3-carbon chain which completes a saturated
or unsaturated pyrrolo- or pyrido- ring;

the carbon chain of X and Y may each be
substituted with one or more halogen atoms
or lower alkyl or phenyl groups and may in-
clude one or more ketone or thioketone
groups; and

R represents hydrogen or a lower alkyl,
lower alkoxy, lower alkanoyl, benzoyl,

- hydroxy, lower alkanoyloxy or cyano group
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or up to two halogen atoms;

or a non-phytotoxic acid addition salt
thereof,

2. A method according to claim 1, in which
the compound used is a compound of the
formula I in which the carbon chain of either
X or Y includes a single ketone or thioketone
group, in a position adjacent to the ring nitro-
gen atom, and R is either hydrogen or a
halogen, lower alkyl or lower aliphatic acyl
substituent in the para-position to the ring
nitrogen atom.
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4. Almethod according to claim 1, in which
the compound used is 2-lilolidone, 4-lilolidone,
1 - methyl - 2 - lilolidone, 8 - methyl - 2-
lilolidone, 8 - bromo - 4 - lilolidone, 8 - tert-
butyl-2-litolidone or lilolidine-4-thione.

5. A method according to claim 1, in
which the compound used is 1,2-dihydro-4H-
pyrrolo - {3,2,1-i,j] - quinolin - 4 - one or
6 - methyl - 1,2 - dihydro - 4H - pyrrolo-
[3,2,1-i,j}-quinolin-4-one.

6. A method according to claim 1, in
which the compound used is 3-julolidone, julo-
lidine-3-thione, or 1,2-dihydro-3H,5H-
pyrido-{3,2,1-i,j ] -quinolin-35-one.

7. A method according to any preceding
claim in which the compound is added to the
water in which the plant is growing.

8. A composition comprising a compound
of the formula (I) together with a diluent or
carrier, the composition being in the form
of

(a) a dust,

(b) a wettable powder comprising a dust
as in (a) above together with a
wetting agent and conditioning agent,
or
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30 gen atom and R is either hydrogen or a (b) a wettabl e powder

conprising a dust hal ogen, |ower alkyl or |ower aliphatic acyl as in
(a) above together with_a_ 70_substitu ' - It to the ring
wetting agent and conditioning agent, nitrogen atom

or 24 1,394, 373

24 (c) an enulsifiable concentrate conprising claims 8 to 10 wherein the
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