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(44) Cormplete Specn cation pubhshed 4 May 1975

(1) INT CL? CO7D 471/06; AOIN 9/22; CO7D 455 /04 (COTD
455/04, 211/00) (CO7D 471706, 207 /00, 211/00)

(52) Index at acceptance

C2C 1362 1534 1550 213 214 21X 220 226 22Y 247 248
250 251 258 25Y 305 30Y 313 314 31Y 326 337

especially at positions adjacent to
Such hal ogen may

‘%":r RO o e "B STE'
G2y 95‘«1 17 % Vegh
ﬁngen}dlhalo group,

in the i ntroduction of halogen into

A

and the chloro
An 6xo group

339 350 351 352 355 35X 35Y 364 365 366 368
36Y 372 378 386 387 388 401 40Y 43X 440 491
49Y 509 50Y 623 624 625 628 62Y 635 655 658
665 672 675 676 67X 699 760 761 762 768 791
79Y MD QZ TA TT TW UH

(72) Inventors ROBERT JOHN BASS, RICHARD CARL KOCH,
HUGH COLIN RICHARDS and JOHN ERIC

THORPE

(54) PYRROLO-QUINOLINE AND PYRIDO-QUINOLINE -
DERIVATIVES

(71) We, PFIZER LIMITED, a
British Company of Ramsgate Road, Sand-
wich, Kent, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it
is to be performed, to be particularly described
in and by the following statement:—

This application relates to novel pyrrolo-
quinolines and pyrido-quinolines which are
useful in the treatment or contrel of plant
diseases, particularly the treatment or control
of fungal and/or bacterial diseases of the rice
plant, It is a divisional of our copending patent
application No. 23158/72 (Serial No.
1,394,373 ) which describes and claims methods
and compositions for the treatment or control
of plant diseases using a class of compounds
which includes the novel compounds of this
invention.

According to the 1nvent10n, there are pro-
vided novel pyrrolo-[3, 2, 1-i, j]-quinolines
of the formula:

where R is a lower alkyl, lower alkoxy, lower
alkanoyl, benzoyl, hydroxy, lower alkanoyloxy,
or cyano group or represents one or two halo-
gen atoms, R' and R? each independently
represent hydrogen or one or more halogen,
lower alkyl, phenyl, oxo or thioxo substituents
in the pyrido and pyrrolo rings respectively,
and the dorted lines represent an opuonal
bond in each such ring.

| Preice 33p)

Also according to the invention, there are
provided novel pyrido-[3, 2, 1-i, j}-quinolines
of the formula:

It

where R is as previously defined other than
9-chloro, R' and R? each represent hydrogen
or substituents {as previously defined) in the
respective pyrido rings and the dotted lines
represent an optional bond in each such ring.

Also included in the invention are the non-
phytotoxic acid addition salts of those com-
pounds which form acid addition sales.

One class of preferred novel compounds of
the invention are those of the formula I, in
which either R* or R? includes a single oxo
[=0] or thioxo [=S5] group in a position
adjacent to the ring nitrogen atom, and R is
halogen or a lower alkyl, lower alkoxy or
lower alkanoyl group in the 8- position. Par-
ticularly preferred compounds of this class
are those of the formulae:

T
R\ti:[fiﬁ_ﬂ B2 A
and -
LSS =
[ 2
IA

where R” is halogen or a lower alkyl, lower
alkoxy or lower alkanoyl group, and R" and

35

45

50

35



by Friedel-Crafts reaction crystallised from
petrol eum ether (h.p. wth benzene. [err] to yield a solid, mp. 58- (10)
A conpound of the formula_I..or L —_lerr] shown by standard_anal yti cal
tech- in which R includes one or nore hydroxyl ni ques to be

1-chl oroacetyl -6-nmethyl -1, groups, nmay be converted to | ower aliphatic
2,3,4-tetrahydroquinoline 15 acyl esters thereof by conventional
esterif?ca- Analysis:- tion techhi%d&s. , 2

10 placed by phenyl

Found: R¥ are each hydrogen or one or more lower blight (chifdd SGORPRARGSs GfyzdeNEnd Ormul a 1 or
11, in kg g@ups09; H 6.26 N 6. 22% whihelbadRrialDdiscRei knor giesheain @light Ny €
hal ogen  Arolie dliss pleryetsrerd ; eb P\‘Eﬁ_: “é‘EfEﬁ%EX rferéﬁt"s,fa;?/ﬂy- ﬂﬁ_‘ﬁsfoplﬁ,@:f ornmed from
t he czf %%m\%éyon re cgloxzo e n;zqu for whic e compounds of the invention

5 ith RO a'lowe? -atkyl, 10werCalkoky’dr may be used to treat or control fungal or
lower alkanoyl in the 9- position. Particularly bacterial disease, include tomato and cucum- _
preferred compounds of this class are those ber plants. 65
of the formula: The novel compounds of the invention may

be prepared by a number of methods, including
R, 3 7 the following:—
¢ (1) An indole or quinoline compound of
o s the formula: S
th JN‘O' Za
z N
H H

10 where R’” is a lower alkyl, lower alkoxy or
lower alkanoyl group, and R* is hydrogen or where R, R? and R? are as previously defined,
represents one or more lower alkyl groups or with the provisos that R cannot be a substi-

a l-oxo group and an optional 2-phenyl or tuent in the 7- position of the indole ring
2-lower alkyl group. or the 8- position of the quinoline ring and 75

15 In this specification, “lower” when applied cannot be a substituent of such a nature as
to an alkyl, alkoxy, alkanoyl or alkanoyloxy to de-activate that position or be an acyla-
group means that such a group contains up to table group, and R! or R? does not include
four carbon atoms. Thus, when R, R” or R”” an oxo or thioxo substituent, may be reacted
in formulae I to IIA, or R}, RY, R?2 or R¥ with a chloro-substituted acid chloride of the 80

20 in formulae I to IIA, is or includes a lower formula Cl-alk-COC], in which “alk” is a
alkyl group, that group may be a methyl, methylene, ethylene or vinylene group which
ethyl, n-propyl, isopropy!, n-butiyl, iso-butyl, may be substituted with one or more lower
sec-butyl or tert-butyl group, and when R, alkyl or phenyl groups, in the presence of a
R” or R” in formulac I to IIA is a lower base, e.g. trimethylamine, to form a compound 85

25 alkoxy group it may be a methoxy group or of the formula:
any other alkoxy group containing up to four
carbon atoms. When R, R” or R” in formulae R R‘-‘- R N R
I to ITA is a lower alkanoyl or alkanoyloxy N or /
group it may be a formyl, acetyl, propionyl, | N

30  butyryl, or iscbutyryl group or a corresponding Cl—alk—Co Ct-alk-co
acyloxy group. _ :

Compounds of the formulae I to ITIA which which is then cyclised in the presence of
form acid addition salts include those in which  aluminium chloride to form a compound of the
there is no oxo or thioxe group adjacent to formula I or II, in which, respectively, R* 90

35  the ring nitrogen atom, but are not limited and R* do not include an oxo or thioxo sub-
to such compounds. Non-phytotoxic acid addi-  stituent, but the ring formed by cyclisation
tion salts are those which are formed with includes an oxo substituent adjacent to the
acids having non-phytotoxic anions, for ring nitrogen atom and may also include one
example, the hydrochloride, hydrobromide, or more lower alkyl or phenyl substituents. 95

40 phosphate, nitrate, sulfate, acetate, B8,8-di- If in this method R includes an alkoxy group,
methylbutyrate, citrate, gluconate, benzoate, such group is converted under the conditions
propionate, butyrate, sulfo-salicylate, maleate, of cyclisation to a hydroxyl group.
laurate, malate, fumarate, succinate, oxalate, (2) A quinoline compound of the formula:
tartrate, amsonate (4,4'-diamino-stilbene-2,2"-

45 disulfonate), pamoate, (1,1’-methylene-bis-2- SN
hydroxy-3-naphthoate), stearate, 2-hydroxy-3- R —R 100
naphthoate and p-toluene-sulfonate salts. N

Also provided by the invention are the novel ]
compounds lilolidine-2-thione, lilolidine-4- ~ where R and R* are as defined for methed (1),
50 thione, juloidine-3-thione, 8-acetyl-4-lilolidone, - may be reacted with acrylonitrile or a 8-halo-
and 8-benzoyl-2-lilolidone. propionitrile of the formula XCH,CH,CN (in
The compounds of the invention may be which X is halogen) to form a compound of
used as described in the parent application No. the formula: 105
23158/72 (Serial No. 1,394,373) to treat
55 or control fungal and/or bacterial diseases of

plants, particularly diseases of the rice plant,
including the fungal diseases known as rice
blast (caused by Piricularia oryzae) and leaf

N .

|
CH]_CH 1CN
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previ ous venti onal

f-+rely—pewde

correspondi ng hydroxy conpounds by con-
t he

nethpds for

(B) The gumry product
conver - stage (6.0
s to—halides—e.g. treat-

of the
g) and

hydrous al umi nium chloride (5.0 g) were nent with phosphorus or thionyl
room t enperature, whereupon hydroxy conpound
the.t?QB%5§ture of the m xture rose %§ for
e . ' was
naywnnmmﬁweﬁ [ er(p) Aspmorndrof te formulgiar med in an ol
) Ltuents separated by a

group, | 5 b
eﬂo:ﬁM)ﬁéQﬁ%ﬁ&

hal i des.

exanpl e,

t hen ket ona®ichiis é*.vdrgéj
Ci
ol

bat h at [eﬁfﬁiﬁb
m nut es ( dphdspr@riviahilride] KB forsB 'E0 Ednpoundet

substi t uf eaf formula tIIL(uirizewwiclt IRFﬂrit.s t-® andiBt ur g2 or
s not include an oxo or thioxo su eng. = an : i
phenyl grod@s)AnammmdﬂwHwedﬂmfmgﬁg"Ehereaf pour ed mhﬁle still hot onto
where R, R! and R? are as defined for methods
R (1), (2) or (3), is reacted with a malonic
acid ester of the formula: 40
N,
CoH 7
where R is as previously defined, with the : 500(\ /R
10 provisos that it cannot be a substituent in /C
the 2~ or 6- position of the benzene ring and C,Hs00C \R?
cannot be a substituent of such a nature as
to deactivate either of these positions or be in which R* and R* are each hydrogen or a
an acylatable group, may be reacted with 2  lower alkyl or phenyl group, to form a com-
15 moles of acrylonitrile or a 8-halo-propionitrile  pound of the formula:
as defined in method (2) to form a compound
of the formula:
R—Ez:L 45
T—cu,_culcN
NCCHCH
which is then hydrolysed and cyclised as in  which, in the case where R is hydrogen, are
20 method (2) to form a compound of formula tautomeric with the formulae:
IT in which R! is 7-oxo and R? is 1-oxo.
{4) A compound of the formula: oy s 1
N
| R and o
R ] R 2 HO
o N~ R R
H respectively
~ (6) A compound of the formula I or II, 50
where R, R and R? are as defined for method I Which R and/or R* includes one or more
25 (1) may be reacted with an ester of the X0 subsntuents,' may be reduced with lithium
formula R*COCHR®*COOC,H?, in which R® aluminium hydride to replace the oxo substi-
is a lower alkyl or phenyl group and R® is tuent(s) with hydrogen. )
hydrogen or a lower alkyl group, to form a (7) A compound of the formula I or II, in 35
compound of the formula: which R! andfor R? includes one or more
oxo substituents, may be treated with diphos-
phorus pentasulphide to replace the oxo sub-
stituent (2) with sulphur.
(8) A compound of formula I or II, in 60
30 which the pyrido and/or pyrrolo rings include
an unsaturated group, may be converted to the
corresponding saturated compounds by cata-
Iytic hydrogenation, which may also result in
which is then cyclised in the presence of a replacement of halogen substituents by hydro- 65
dehydrating agent, e.g. concentrated sulphuric gen.
acid or polyphosphoric acid, to form a com- {9) A compound of the formula I or II,
pound of the formula: but in which R is hydrogen, may be converted
to a compound of the same formula in which
R is halogen, alkyl, alkanoyl or benzoyl, by well 70
RS known techniques of nuclear aromatic halo-
Ré genation, alkylation or acylation, respectively,
35 R or and R may then be converted to other groups
5 N by well-known reaction sequences, includin,
R t__] © (for example) replacement of halogen bg 75

The
starting_materials may,
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30 (12) Non-phytotoxic acid addition salts of a mxture of ice

and hydrochloric acid. any conpound of the formula I or Il, which

Extraction of the-agueous—solution with 85 is sufficiently basic to
foll owi ng such salts, may chloroform (2 x 50 m.) was foll owed by be
formed by conventional nethods, e.g. by washi ng the organic sol ution

with water dissolving the corrpound in g tabl e solvent and drying over
anhydr ous Jé.gne&_um_ﬁ_a.nd_addmg_ib&l_%amnmd either jn 4

sul phat e. Evap@trraxianohnlagénaﬁdnee & oo with a SOlmehin @kbd Qo aftord agurh RS g% dss

itself if Ii CG“SSC r°r itk ‘tclet;é;lﬁo fomded an !?1 2f ‘81167\ usegodlmﬂygasbous
L 2

precipitate t anfi S ﬁﬂ; mnw’%ﬁﬁ?“ i di fg’g‘gmi ryde a‘O(r)eI .4 product

The i nvent isONank Sxd QJ @,qu a;s r,om

petrol eum et hquemﬁmmhow, mnm mﬁuxmch btyeﬂq@er at ursﬂﬁa aﬁlenngluwsgw cmaofou’pb ap the[ esr ]

to yield 1.6 gg'r cIedagmn to replace it by hydrogen, con-

10 placed by phenyl by Friedel-Crafts reaction crystallised from petroleum ether (b.p.
" with benzene. _ 40—60°) to yield a solid, m.p. 58— 7
(10) A compound of the formula I or II 60°, shown by standard analytical tech- .~
in which R includes one or more hydroxyl niques to be l-chloroacetyl-6-methyl-1,
groups, may be converted to lower aliphatic 2,3,4-tetrahydroquinoline.

15 acyl esters thereof by conventional esterifica- Analysis: -
tion techniques. Found: 70

(11) Compounds of the formula I or II, in C, 64.09; H,6.26;N, 6.22%,
which R? or R? includes one or more halogen Calculated for C,,H,;NOCL.:
substituents, may also be formed from the C, 64.46; H, 6.27; N, 6.27%

20 corresponding hydroxy compounds by con- (B) The gummy product of the previous
ventional methods for the conver- stage (6.0 g) and finely powdered an- 75
sion of alcohols to halides, e.g. treat- hydrous aluminium chloride (5.0 g) were
ment with phosphorus or thionyl halides. The mixed at room temperature, whereupon
hydroxy compound starting materials may, the temperature of the mixture rose

25 for example, be the enolic forms of B-di- to about 130°. The mixture was then
ketones, i.e, compounds in which R' or R? in- warmed in an oil bath at 140° for 30 80
cludes two oxo substituents separated by a minutes (during which time the tempera-
methylene group, which may be substituted ture within the mixture rose to 170°)
by an alkyl or phenyl group. and thereafter poured while still hot onto

30 (12) Non-phytotoxic acid addition salts of a mixture of ice and hydrochloric acid.
any compound of the formula I or II, which Extraction of the aqueous solution with 85
is sufficiently basic to form such salts, may chloroform (250 ml.) was followed by
be formed by conventional methods, e.g. by washing the organic solution with water
dissolving the compound in a suitable solvent and drying over anhydrous magnesium

35 and adding the appropriate acid, either in sulphate Evaporation of the chloroform
a solvent also, or as the acid irself if liquid layer in vacuo afforded an oil (3.7 g) 90
or gaseous, to precipitate the required salt. which solidified. The crude solid product

The invention is illustrated by the following was recrystallised from petroleum ether
Examples, in which temperatures are given in (b.p. 60—80°) to yield 1.6 g of 8-
40 oc, methyl - 1256 - tetrahydro - 4H -
pyrrrolo - (3,2,1 - i, j] - quinoline - 2 - 95
Example 1. one, m.p. 115-7°.
(A) To q stirred solution of 6-methyl-1,2,3,4- Analysis:
tetrahydroquinoline (7.4 g) in dry ben- Found:
zene (120 ml.) containing triethylamine C, 77.01; H, 6.93; N, 7.47%,
45 (8.4 ml.) was added over a period of 3 Calculated for C,,H,;NO: 100
hour chloroacetyl chloride (6.0 g, 4.3 C, 77.01; H, 6.95; N, 7.49%,
ml.). Stirring was continued for a further
2 hours, after which the precipitate of
triethylamine hydrochloride was filtered Examples 2 and -3
50 off and the benzene filtrate was washed in By procedures similar to that described in
wrn with 2N hydrochloric acid (100 Examples 1, the following novel compounds
ml.) and water (2>X100 ml.). The ben-  were prepared starting from the appropriate {05

to other groups, e.g. to an oxo group
by hydrolysis of a gem-dihalo group, or re-

zene solution was then dried over an-
hydrous magnesium sulphate and evapo-

eluent, and the chloroform solution was
evaporated in zaecuo to an oil which
eventually solidified. A sample was re-

substituted  1,2,3,4-tetrahydroquinoline and
chloroacyl chlonde

to



Exampl e 1. one, mp. [err] (A To a stirred
solution of 6-nethyl-1,2,3,4- Analysis: tetrahydroquinoline (7.4 g) in dry
ben- Found: zene (120 m.) containing triethylamne C, 77.01; H, 6.93;
N, 7.47% in 45 (8.4 mM.) was added over a period of Cal cul at ed
for [err] . 100 hour chloroacetyl chloride (6.0 g, 4.3 C
77.01; H 6.95 N, 7.49%m.). Stirri nq3¥%4conti nued for a further 2 p
hours, aft erdwhich the precipitate of t¥i&thyl amine hydrochloride-was
filtered Exanmples 2 and -3 50 off and the benene filtrate
was washed in By procedures si 0 at described in
alkK———
Analysis
m.p. {theoretical in brackets)
Example] R R! atk °Cp e % o
~ 2 9-—-CH, H —CH,—CH,— 63-5° | 77.32 1.46 6.62
(77.58 1.57 6.96)
3 8—-CH, 1-H —CH- 80—-81°| 82.22 6.52 5.66
( (82,20  6.47 5.33)
Fh
Example 4. Example 6. 45
Chlorine was passed into a solution of To a solution of 1,2,5,6, - tetrahydro - 4H-
1,2,5,6 - tetrahydro - 4H - pyrrolo - [3,2,1- pyrrolo - [3,2,1 - i, j] - quinolin - 4 - one
5 i, j] - quinolin - 2 - one (5.0 g) in chloro- (1.0 g) in carbon tetrachloride (20 ml.) was
form (50 ml.) for a period of 20 minutes, and added a solution of bromine (0.35 ml.) in the
the resultant pale orange solution was then same solvent (5 ml.). After a few minutes a 50
concentrated by evaporation in vacuo to an solid separated, and this was filtered off and
oil. A small sample was crystallised by tritura- recrystallised from a mixwure of water and
10 tion in petroleum ether, and the crystals were methanol to afford 0.75 g of 8 -~ bromo -
used as seeds to bring about total crystallisa- 1,2,5,6 - tetrahydro - 4H - pyrrolo - [3,2,1-
tion of the oil. The crystalline solid was re- i, j] - quinolin -~ 4 - one, m.p. 107—9°. 55
crystallised from a mixture of benzene and
petroleum ether, yielding 1,1,8 - trickloro- Analysis:
15 1,256 - tetrahydro - 4H - pyrrolo - [3,2,1 - Found:
i, j] - quinoline - 2 - one, m.p. 148—9°, ' C, 52.36; H, 4.00; N, 5.66%,
Calculated for C,,H,,BrNO:
Analysis: C, 52.40; H, 4.00; N, 5.56%, 60
Found:
C, 47.30; H, 2.76; N 5.03%, Example 7.
20 Calculated for C,,;H,Cl:NO: A soluticn of 1,2,5,6 - tetrahydro - 4H -
C, 47.70; H, 2.90; N, 5.07% pyrrolo [3,2,1 - i, j] - quinolin - 2 - one (50
. g) and bromiue (1.5 ml.) in chloroform (15
Example 5. ml.) was warmed to 45° and maintained at 65
1,2,5,6 - Tetrahydro - 4H - pyrrolo - that temperature. Within 5 minutes a pre-
[3,2,1 - i, j] - quinolin - 2 - one (5 g) was cipitate had formed and this was collected
25  dissolved in 809, acetic acid and dichlorour- by filtration and recrystallised from 75%,
ethane (4.5 g, 5.5 ml.) was added whereupon aqueous acetic acid solution, yielding 8 -
the temperature of the solution was observed to  bromo - 1,2,5,6 - tetrahydro - 4H - pyrrolo - 70
rise to about 60°. The solution was stirred [3,2,] - 4, j] - quinolin - 2 - one, m.p. 125—6°.
for 4 hours after which water (10 ml.) was
30 added, resulting after a few minutes in the pre-  Analysis:
cipitation of a white powder. The latter was Found:
collected by filtration and recrystallised in C, 53.09; H, 4.02; N, 5.59%,
turn from glacial acetic acid and a mixture = Calculated for C,,H,,BrNO: 75
of benzene and petroleum ether, yielding what C, 52.30; H, 3.99; N, 5.56%,
35  was believed from infra-red and nuclear mag-
netic resonance spectroscopic evidence to be Example 8.
1,1,7,8 - tetrachloro - 1,2,5,6 - fetrakydro- A solution of bromine in chloroform (1 ml.
4H - pyrvolo - [3,2,1 - i, j], - quinolin - 2 - taken from 5.52 ml. in 10 ml.) was slowly
one, m.p. 167—170°, added to a solution of 1 - phenyl - 1,2,56- 80
tetrahydro - 4H - pyrrolo - [3,2,1 - i, §] -
40  Analysis: quinolin - 2 - one (2.49 g) in chloroform
Found: (50 ml.) whereupon an exothermic reaction
C, 43.29; H, 2.61; N, 4.66%, ensued with evolution of hydrogen bromide.
Calculated for C,,H,CI,NO: The mixture was warmed for 4 hour on a 85

C, 42.50; H, 2.27; N, 4.51%,

steam bath after which the solution was evapo-



turn with 2N hydrochloric acid (100 Exanples 1,
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3 n vgur dngdaeportoh of the
solid was submitted te nuclear magnetic re-

sonance spectroscopy. The evidence suggested
incomplete reaction, and so more bromine in
chloroform solution was added to a solution
of the residue in chloroform with warming
and the reaction allowed to continue for a
further short period of time.

The solution was evaporated in vacuo and
the solid residue recrystallised from a mixture
of cyclohexane and petroleum ether, affording
1,8 - dibromo - 1 - phenyl - 1,2,5,6 - tetra-
hydro - 4H - pyrrolo - [3,2,1 - i, j] - quino-
lin - 2 - one, m.p. 119.5—120.5°.

Analysis:
Found:
C, 51.04; H, 3.50; N, 3.41%,
Calculated for C,,H;;NOBr,:
G, 50.15; H, 3.22; N,3.44%,

Example 9.

By a procedure similar to that described in
Example 8, 1, 8 - dibromo - I - methyl -
1,2,5,6 - tetrahydro - 4H - pyrrolo - [3,2,1-
i, j1 - quinolin - 2 - one, m.p. 138—9°, was
prepared by bromination of 1 - methyl 1,2,5,6-
tetrahydro - 4H - pyrrolo - [3,2,1 - i, j]-
quinolin - 2 - one.

Analysis:
Found:

C, 42.14; H, 3.58; N, 4.00%,
Calculated for C,,H,;:NOBr,:

C, 41.77; H, 3.21; N, 4.06%,

Example 10

To a solution of 1,2,5,6 - tetrahydro 4H-
pyrrolo - [3,2,1 - i, j] - quinolin - 2 - one
(i0 g) in chloroform (30 ml.) was added
bromine (3.1 ml.), after which the solution
was allowed to stand at room temperature.
Within a few minutes a precipitate had formed,
and this was filtered off, washed with chloro-
form and dried, the yield of 8 - bromo -
compound being 10 g.

The 8 - bromo - 1,2,5,6 - tetrahydro - 4H-
pyrrolo - [3,2,1 - i, j] - quinolin - 2 - one
(10 g) was suspended in chloroform and chlo-
rine was bubbled into the suspension, where-
upon dissolution rapidly occurred. Chlorine
passage was continued for about 20 minutes

after which the solution was evaporated in
vacuo and the resulting gummy solid was
triturated in petroleum ether. Recrystallisation
of the resultant solid afforded & - bromo - 1,1-
dichloro - 1,2,5,6 - tetrahydro - 4H - pyrrolo-
[3,2,] - i, §] - quinolin - 2 - one, buff coloured
crystals,

m.p. 149—150°.

Analysis:
Found:
C, 40.96; H, 2.57; N, 4.32%,"
Calculated for C,;H.BrCI,.NO:
G, 41.10; H, 2.51; N, 4.36%,

Example 11.

A mixture of 1,2,5,6 - tetrahydro - 4H -

pyrrolo[3,2,1 - i, j] - quinolin - 4 - one (1.0g),
propionic acid (1.0 ml.) and polyphos-
phoric acid (phosphorus pentoxide content
82—5%,. 80 g) was heated on a steam bath
for 3 hours and then poured while still hot
into water. The mixture was then stirred until
appearing homogeneous and extracted with
diethyl ether (2 x 100 ml.), the ethereal layer
then being separated, washed with water, dried
over anhydrous magnesium sulphate and evapo-
rated in wacuo 1o dryness.
Crystallisation of the resultant solid from etha-
nol afforded 0.45 g of 8 - propionyl - 1,2,5,6-
tetrahydro - 4H - pyrrolo - [3,2,] - 4, j]-
quinolin - 4 - one, m.p. 144—7°.

Analysis:
Found:

C, 73.34; H, 6.59; N, 6.11%,
Calculated for C,,H; NO,:

C, 73.67; H, 6.47; N, 5.89%,

Examples 12 to 18

By procedures similar to that described in
Example 11, the compounds of Examples 12
to 17 were prepared by acylations with appro-
priate carboxylic acids of appropriately sub-
stituted or unsubstituted 1,2,5,6 - tetrahydro-
4H - pyrrolo - {3,2,1, - i, j] - quinolinones
in the presence of polyphosphoric acid. The
compound of Example 18 was prepared by the
benzoylation of 1,2,5,6 - tetrahydro - 4H -
pyrrolo - [3,2,1, - i, j] - quinolin - 2 - one
under similar dehydrating conditions.
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contained in a bomb was added anhydrous
sodium acetate (0.5 g). The suspension was
heated for 24 hours at 100°. The resulting
dark red solution containing a little undissolved
material was freed of the latter by filtration
and concentrated by evaporation in wvacuo. A
solid precipitate was collected by filtration and
recrystallised from a mixture of benzene and
petroleum ether, affording deep red crystals
of 8 - chlore - 1,2,5,6 - tetrahydro - 4H -
pyrrolo - [3,2,1 - 1, 7} - quinolin - 1,2 - dione,
m.p. 185°.

qui

Analysis:
Found:

C, 59.7; H, 3.66; N, 6.17%,
Calculated for C,,H.CINO;:

C, 59.45; H, 3.64; N, 632%,

Example 20.

By a procedure similar to that described
in the previous Example, 8 - bromo - 1,1 -
dichloro - 1,2,5,6 - tetrahydro - 4H - pyrrolo-
[3,2,1 - i, j] - quinolin - 2 - one (prepared
as in Example 10) was hydrolysed and yielded
8 - bromo 1,2,5,6 - tetrahydro - 4H - pyrrolo-
[3,2,] - i, j] - quinolin - 1,2 - dione, as dark
red crystals, m.p. 185—7°.

Analysis:
Found:

C,49.90; H, 3.10; N, 5429,
Calculated for C,,;H,BINO,:

C, 49.60; H, 3.30; N, 5.27%,

Example 21.
To a stirred suspension of 1,1,8 trichloro-

1,2,5,6 - tetrahydro - 4H - pyrrolo - [3,2,1-

i, j] - quinolin - 2 - one (prepared as in
Example 4) (5 g) in acetic acid (100 ml.)
was added zinc dust (5 g) at such a rate as
to keep the temperature of the mixture below
50°.

After complete addition of zinc, the mixture
was refluxed with stirring for 5 hours. The
supernatant liquid was decanted into water
whereupon a solid precipitated. The precipitate
was collected by filtration, recrystallised from
cyclohexane and dried in vacuo, yielding 2g of
8 - chloro - 1,2,5,6 - tetrahydro - 4H - pyrrolo-
[3,2,] - i, j] quinolin - 2 - one, m.p. 120—
20

Analysis:
Found:

C, 63.60; H, 5.13; N, 6.74%
Calculated for C,H,,CINO:

C, 63.70; H, 4.88; N,6.75%,

| |§B#ydfar- 4H 1y

s in xox-nnptirl%% uinofin - .2, - one
eﬁﬁnol (ido@ﬂ%. 3 I’%Cﬁ,;&‘ﬁgls inbfr') be

sai d appropri at eEgiprve. 20 screen

1 ¢ addS§f
e
ne (1
aluminium chloride (4.3 g) and the mixture
was then heated, gently at first, to reflux
whereafter refluxing was continued for 2 hours.
Throughout this period hydrogen chloride
was evolved.

The mixture was then allowed to cool to
room temperature, poured into water and

resuftant solid filtered, washed with diethyl .

ether and crystallised from benzene, affording
crystals, m.p. 265—7°. A second crop of
crystals was produced on addition of petroleum
ether to the benzene filtrate, and this was
collected by filtration. Both crops were seen
to be pure from thin layer chromatography
evidence and so were combined, and constituted
the total yield of 8 - chlore - 1,1 - diphenyl-
1,2,5,6 - tetrahydro - 4H - pyrrolo - [3,2,1-
i, j] - quinolin - 2 - one.
Analysis:
Found:

C, 76.53; H, 5.39; N, 3.45%
Calculated for C,3H,CINO:

C, 76.80; H, 5.04; N, 3.89%,

Example 23.

A mixture of 1,2,5,6 - tetrahydro - 4H -
pyrrolo - [3,2,1, ~ i, j] - quinolin - 2 - one
(1.73 g), tert-butyl chloride (5 ml.) and
aluminium chloride (5 g) was heated at
about 60° for 2 hours, at the end of which
period the whole had virtually solidified.
It was then added to water and the suspension
was extracted with chloroform, the chloroform
solution then being separated, dried over an-
hydrous magnesium sulphate and evaporated in
vacuo to dryness. The solid was
recrystallised from 60—80°  petroleum
ether and submitted to gas liquid
chromatography, the evidence suggest-
ing that there was present a mixture of
1,2,5,6 - tetrahydro - 4H - pyrrolo - {3,2,1-
1, j] - quinolin - 2 - one and its 8 - tert - butyl
derivative. :

Dissolution of the solid in hot petroleum
mixture and subsequent cooling resulted in
precipitation of a solid, believed to be an
impurity, the precipitate was removed by
filtration and the filtrate evaporated in vacuo
to dryness, the resultant solid then being sub-
mitted to gas liquid chromatography, the evi-
dence from which suggesting a 96, pure
product. Standard analytical techniques con-
firmed that this product was 8 - tert - butyl -
1,2,5,6 - tetrahydro - 4H - pyrrolo - [3,2,1 -
i, j] - quinolin - 2 - one, m.p. 122—4°,
Analysis: '

Found:

C, 80.09; H, 8.10; N, 5.86%,
Calculated for C,,H,,NO:

C, 78.90; H, 8.30; N, 6.12%
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Strring was continued for a further 3
hours at room temperature, after which
the triethylamine hydrochloride in suspen-
sion was removed by filtration and the
benzene solution filtrate was washed in
turn with 2N hydrochloric acid and water,
and then dried over anhydrous magnesium
sulphate.

Evaporation of the benzene solution in
vacuo afforded an oil (4.0 g) which could
not be crystallised, and so it was used
directly as such in the next stage. The
product in crude form was 1 - chloro-
acetyl - 6 - methoxy - 1,2,3,4 - tetra-
hydroquinoline. The procedure was re-
peated to obtain a further quantity of the
crude product.

The product of (A) (9.0 g) was mixed
with powdered anhydrous aluminium
chloride (18.0 g) and the mixture was
gradually heated to 100°, fumes of hydro-
gen chloride being evolved, and heating
was continued until an oil-bath tempera-
ture of 200° had been attained, at which

(B)

d t
i aSaVIﬂgeqe to

form solution then being extracted with
sodium hydroxide solution. On standing
the latter afforded a precipitate, and the
suspension was extracted with fresh chloro-
form. The chloroform solution was dried
over anhydrous magnesium sulphate and
evaporated to dryness in vacuo, the resul-
tant acid (3.5 g) then being recrystallised
from absolute ethanol to afford &8 -
hydroxy - 12,56 - tetrahydro - 4H -
pyrrolo - [3,2,1 - i, ] - quinolin - 2-
one, m.p. 200—202°.

Analysis:
Found:

C, 69.09; H, 5.96; N, 7.44%,
Calculated for (‘"HHNOz

C, 69.82; H, 5.86; N, 7.40%,

Examples 25 and 26
By procedures similar to that described in
Example 24, the following compounds were
prepared starting from 6 - methoxy - 1,2,3,4-

point the mixture was a molten mass. The tetrahydroquinoline and the appropriate
reaction mixture was heated for a further chloroacyl chloride.
HO
dk_g
Analysis
m.p. (theoretical in brackets)
Example alk oC C% H% N%
25 —~CH- 197-200° 70.23 6.50 6.82
| (70.91 6.45 6.89)
CH,
26 —CH,CH,— 230-5° 70.52 6.56 6.53
(70.91 6.45 6.89)
Example 27. crystallised from a mixwre of benzene and

9 - Hydroxy - 2,3,6,7 - tetrabydro - 1H,5H-
pyrido - [3,2,1 - i, 1] - quinolin - 3 - one (the
compound of Example 26) (0.5 g) was added
to benzene (20 ml.) containing sodium ace-
tate (0.1 g) and acetic anhydride (0.3 ml.)
and the mixture was refluxed for 3 hours. After
cooling, the sodium acetate was removed by
filtration and the solution was evaporated in
vacuo to dryness. The resultant solid was
washed with 60—80° petroleum ether and

60—80° petroleum ether to yield 0.33 g of
9 - acetoxy - 2,3,6,7 - tetrahydro - 1H, SH-
pyrido - {3,2,1 - i, j] - quinolin - 3 - one
as pale yellow crystals, m.p. 124—6°.

Analysis:
Found:

C, 68.56; H, 6.17; N, 5.68%,
Calculated for Cqu,,NOs

C, 68.10; H, 6.24; N, 5.28%,
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Analysis
m.p. (theoretical in brackets)
Example alk *C C% H% N%
28 —CH,— 140--2° 67.71 5.71 6.33
(67.52 5.67 6.06)
29 ~CH— 130-1° 68.55 6.16 5.71
| (68.10 6.24 5.28)
CH,
Example 30. then being basified by addition of dilute
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A solution of 8 - bromo - 1,2,5,6 - tetra-
hydro - 4H - pyrrolo - [3,2,1 - i, j] - quinolin-
4 - one (prepared as in Example 6) (1.5 g)
and cuprous cyanide (0.63 g) in N - methyl-
2 - pyrrolidone (13 mi) was refluxed for
6 hours, and then allowed to cool to room
temperature, whereupon a precipitate had
formed. The precipitate (700 mg) was col-
lected by filtration and 400 mg thereof recrys-
tallised from ethanol, yielding 250 mg of 8-
cyano - 1,2,5,6 - tetrahydro - 4H - pyrrolo-
[3,2,1 -4, j] - quinolin - 4 - one. m.p. 204—5°.

Analysis: —
Found:

C, 72.96; H, 5.02; N, 14.20°,
Calculated for C,,H,,N.O:

C, 72.71; H, 5.09; N, 14.13%,

Example 31.

(A) A solution of 6 - methyl - 1,2,3,4 - tetra-
hydroquinoline (3.0 g) and ethyl ace-
toacetate (2.8 g) in xylene (7.0 ml) con-
taining 2 drops of dry pyridine was re-
fluxed for 12 hours. The solution was
then allowed to cool to room temperature,
washed in twrn with ‘2N hydrochloric
acid (2 x 20 ml) and water (2 x 20 mi),
dried over anhydrous magnesium sulphate
and evaporated under reduced pressure at
100° to dryness, yielding 1 - acetoacetyl-
6 - methyl - 1,2,3,4 - tetrahydroquinoline
(1.7 g) as a crude solid, to be used
directly in the next stage.

The product of (A) (1.6 g) was slowly
added to concentrated sulphuric acid
(2 ml) with stirring, keeping the tempera-
ture below 100°. The mixture was then
heated on a steam bath for 15 minutes

and poured onto ice, the aqueous solution

(B)

sodium hydroxide solution and extracted
with chioroform. Evaporation of the pre-
viously dried chioroform solution in vacuo
yielded a solid, which was crystallised
from a mixture of benzene and 60—80°
petroleum ether to afford crystals (0.7 g)
of 1,9 dimethyl - 6,7 - dihydro - 5H-
pyrido - [3,2,1 -1, j] - quinolin - 3 - one,
m.p. 136—7°.

Analysis:
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 32.

By a procedure similar to that described in

C, 78.84; H, 7.09; N, 6.57%,
Example 31, I - methyl - 9 - methoxy - 6,7-
dikydro - SH - pyrido - [3,2,] - 1, j] quino-
lin - 3 - one, mp. 115—7°, was prepared
starting from 6 - methoxy - 1,2,3,4 - tetra-
hydro - quinoline and ethyl acetoacetate.

Analysis:
Found:

C, 73.34; H, 6.60; N, 6.03%,
Calculated for C, . H,.NO,:

C, 72.76; H, 6.59; N, 6.11%

Example 33.

Phosphorus pentasulphide (1.1 g) was added
in small portions over a 15 minute period to
a solution of 1,2,5,6-tetrahydro-4H-pyrrolo-
3,2,1-i, j] - quinoline - 4 - one (173 g)
in dry pyridine (12.5 mi) with shaking. The
solution was then refluxed for 10 minutes,
cooled, and poured into water, the resultant
precipitate then being collected by filtration
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water, extracted with chloroform and the
organic laver separated, dried and evaporated

to yield 35 g of crude 8 - formyl - 1,256 - 45
tetrahydro - 4H - pyrrolo - {3,2,1 - i, j} - qui-

nolin - 2 - one as a yellow solid. Recrystallisa-

tion from acetic acid yielded 2.2 g of product,

m.p. 210—213°.
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b - tetrahydro - 4H-

pyrrolo - [3,2,1 - 4, j] - quinolin -~ 4 - thione,
m.p. 126—126.5°.
Analysis:
Found:
C, 69.60; H, 5.89; N, 7.30%
Calculated for C,,H,,NS:
C, 69.80; H, 5.86; N, 7.41%

Examples 34 dnd 35

By procedures similar to that described in
Example 33, the following thiones were pre-
pared starting from the corresponding oxo
compounds and phosphorus pentasulphide. The
oxo compound starting materials were the
known compounds 2 - lilolidone and 3 - juloli-
done respectively.

Example 36.
By a similar procedure to that described
in Examples 6 and 7, 9 - bromo - 2,3,6,7 -
tetrahydro - 1H, SH - pyrido -~ [3,2,] -4, j]-

quinolin - 3 - one, m.p. 101—102°, was pre-
pared from 3 - julolidone.

Analysis:—

found:

C, 54.21; H, 4.45; N, 5.41%
calculated for C,,H,.BrNO:
C, 54.0; H, 4.51; N, 5.21°%,

Example 37.
Phosphorus oxychloride (52 g) was mixed
with N - methyl formanilide (8.6 g) at room
temperature and then a solution of 2 - liloli-

found:

C, 71.63; H, 5.73; N, 7.27%,
calculated for C,,H,,NQ,:

C, 71.7;

H, 5.5; N, 6.96%,

Example 38. 55

The following compound was prepared by
the method of Examplie 34 of the parent appli-
cation No. 23158/72, (Serial No. 1,394,373)
from 6 - methoxy - 1,2,3,4 - tetrahydroquino-
line and ethyl « - methyl - acetoacetate: 9- 60
methoxy - 1,2 - dimethyl - 6,7 - dihydro-

3H, 5H - pyrido - [3.2,] - i, j] - quinolin-

3 - one. m.p. 115—117°

Analysis:

Found: 65

C, 73.77; H, 7.08; N, 5.87%,

Calculated for C, .H,,NO,:
C, 74.05; H, 7.04; H, 5.76%,
Examples 39 10 45.

By a similar procedure to that described 70
in Example 36 of the parent application, the
compounds shown in the following Table were
prepared from the appropriately substituted
tetrahydro - quinoline and a-substituted diethyl
melonate: 75

R
NSRS '
Ho °
&
Analysis
m.p. (theoretical in brackets)

Example Structure aC C% H% N%
34 121-3° } 69.31 5.83 7.02
(69.80 5.85 7.41)

S
35 CCD 73-5° 71.06 6.57 6.97
‘\/k (70.93 6.40 6.90)

S




7. The manufacture of a nmster
radi ation redistributive

be effected within the scope of the ap
for a pendant cl ains.

device, using a-55_ _VHAT WVE AIM IS modi fyi ng
treatment for a cut, device- 1. In the manufacture of a master for a
formula surface of the nmaster, sub- radiation redistributive device
having a stantially as hereinbefore described. series of equally spaced
rectilineat2 grooves 8. A master 1,3%@p74 a radiation re- defining a
pluralit of gptical mcro-— AiSITrIhufive device nur a(‘r ur ed i [m—accard-
60 el emehts of ja size that is beyond the re- ance .
subst ant @un}{, ds pere- sokution gf the clos8get intlen éH“\? egﬁ%?‘aﬁf )
i nbef orel . descrilbed. the device, the micro-elenents |being_caon- A
TRANGVAR| B. 8. [C.®LA. H CH, 234-237° 68.57 6.16 6.01
(68.55 6.16 571) | —
40 CH,0 H H 295-300° 67.40 5.62 6.02
. (67.52 5.67 6.06)
41 CH,0 H CH, 214-215° 74.29 5.61 4.56
(74.25 5.58 4.56)
42 CH, H C,H, 286—288° 74.12 7.09 6.01
(74.05 7.04 5.76)
43 CH, H iso-C,H, 269—271° 74.95 7.58 5.16
(74.68 7.44 5.44)
44 CH, H iso-CH, 198—200° 74.13 7.03 5.47
(74.05 7.04 5.76)
45 CH,0 H iso-C H, 178—-180° 71.25 7.31 4,53
(71.05 7.30 4.87)
Example 46. alkyl, phenyl, oxo or thioxo substituents

By a similar procedure to that described in the pyrido and pyrrolo rings, re-

in Example 38, of the parent application, the spectively; 20
5 following compound was prepared from the and the dotted lines represent an op-
| product of Example 40 herein: tional bond in each such ring;
and the non-phytotoxic acid addition
CHg0. salts of those compounds which form
acid addition salts. 25
2. Compounds according to claim 1, in
which either R* or R? includes a single
L o oxo or thioxo group adjacent to the ring
nitrogen “atom, and R is a halogen
Analysis atom or a lower alkyl, lower alkoxy 30
(calculated in brackets) or lower alkanoyl group in the 8- posi-
p. °C C H N tion.
3. 8-Methyl-2-lilolidone.
138-9° 62.70 4.85 5.30 4. 8-Bromo-4-lilolidone.
(62.51 4.95 5.62) 5. 8-tert-buryl-2-lilolidone. - 35
6. Pyrido - [3,2,1 - i, j] - quinolines of the
* formula:
WHAT WE CLAIM 18:—
1. Pyrrolo - [3,2,1- 1,;] - qumolmes of the
10 formula:
7
8 \_|5 )
R — R
k N where R is a lower alkyl, lower alkoxy, lower
Rl——t- 3 alkanoyl, benzoyl, hydroxy, lower alka- 40
o2 noyloxy or cyano group Or represents
one or two halogen atoms, but is not -
where R is a lower alkyl, lower alkoxy, lower a single chlorine atom in the 9 - posi-
alkanoyl, benzoyl, hydroxy, lower alka- tion;
noyloxy or cyano group or represents R! and R? each independently repre- 45

15 one or two halogen atoms;
R! and R? each independently represent

hydrogen or one or more halogen, lower

sent hydrogen or one or more halogen,
lower alkyl, phenyl, oxo or thioxo sub-
stituents in the respective pyrido rings;
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Analysis
m.p. (calculated in brackets)
Example{ R R! R? oC H J
39 CH,0 H CH, 234-237° 68.57  6.16 6.01
(68.55 6.16 5.71)
40 CH,0 H H 295-300° 67.40 5.62 6.02
. (67.52 5.67 6.06)
41 CH,0 H CH, 214-215° 7429 5.61 4.56€ "
(74.25 5.58 4.56)
42 CH, H C,H, 286-288° 74.12 7.09 6.01
(74.05 7.04 5.76)
43 CH, H iso-C,H, 269-271° 74.95 7.58 5.16
(74.68 7.44 5.49
44 CH, H iso-C,H, 198-200° 74.13 7.03 5.47
(74.05 7.04 5.76)
45 CH,0 H iso-C,H, 178-180° 71.25 7.31 4.53
(71.05 7.30 4.87)
Example 46. alkyl, phenyl, oxo or thioxo substituents

to redi stribute incident

radi ati on

Agent for the

By a similar procedure to that described

in Example 38, of the parent application, the

5§ following compound was prepared from the
product of Example 40 herein:

Chy
N
L (o}
Analysis i
(calculated in brackets)
m.p. °C C ‘H N
138-9° 62.70 4.85 5.30
(62.51 4.95 5.62)

WHAT WE CLAIM I1S:—
1. Pyrrolo - [3,2,1-i,j] - quinolines of the
10 formula:

7 &

R— ey
zq Ny
R—. .

] 2

where R is a lower alkyl, lower alkoxy, lower
alkanoyl, benzoyl, hydroxy, lower alka-
noyloxy or cyano group or represents

15 one or two halogen atoms;
R? and R? each independently represent
hydrogen or one or more halogen, lower

0 ]

¢ L

pamw

where

in the pyrido and pyrrolo rings, re-
spectively;
and the dorted lines represent an op-
tional bond in each such ring;
and the non-phytotoxic acid addition
salts of those compounds which form
acid addition salts.

Compounds according to claim 1, in
which either R* or R? includes a single
oxo or thioxo group adjacent to the ring
nitrogen “atom, and R is a halogen
atom or a lower alkyl, lower alkoxy
or lower alkanoyl group in the 8- posi-
tion.

8-Methyl-2-lilolidone.

8-Bromo-4-lilolidone.

8-tert-butyl-2-lilolidorie. -

Pyrido - [3,2,1 - i, j] - quiinolines of the
formula:

R is a lower alkyl, lower alkoxy, lower
alkanoyl, benzoyl, hydroxy, lower alka-
noyloxy or cyano group or represents

one or two halogen atoms, but is not -

a single chlorine atom in the 9 - posi-
tion;

R! and R? each independently repre-
sent hydrogen or one or more halogen,
Jower alkyl, phenyl, oxo or thioxo sub-
stituents in the respective pyrido rings;

§ *

25

35

45

s et

AN L
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and the dotted lines represent an op- or lower alkanoy! group in the 9- pos- 10
tional bond in each such ring; tion, R? is hydrogen or represents (a)
and the non-phytotoxic acid addition one or more lower alkyl groups or (b)
salts or those compounds which form an oxo group in the 1- position and
acid addition salts. an optional phenyl or lower alkyl group
Pyrido - [3,2,1 - i, j} - quinolines of in the 2- position. 15
the formula: 8. Lilolidine - 2 - thione

9. Lilolidine - 4 - thione.
10 Julolidine - 3 - thione.
11. 8 - Acetyl - 4 - lilolidone. .
12. 8-Benzoyl-2-lilolidone. 20

in which R is a lower alkyl, lower alkoxy
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