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BACKGROUND OF THE INVENTION 1. Field of the Inventi on 5 The present

i nvention is a novel co ound which is useful in
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US Patent 5,273, 975 generl cally discl ’f‘?ﬁéNESR) 5- (rret hyI am no) 5, 6-di hydro-
4H-im dazo[ 4, 5,1-i]]quinoline-2(lH)-thome." There is no exanple or specific
mention io of this conpoundpgaAlPEdGREVNE CFOPHE BB EON

(5R) - (et hyl am no) - 5, 6- di hydro- Im dazo[ 4,5, 1-1j]quinolin-2(1 H)-one
(EXAMPLE 6) and (5R)- (et hyl am no)}.Fi€d of the Invention

di hydro-4Him dazo[ 4,5, 1-ij]quinolin one eate XAMPLE 7) as wel |
as process to pr?)Hﬁéeftth’é‘éC@U%hsp‘b%‘(fi‘('orE% ‘5&%&%’ Mﬁﬁtﬂﬁ Di scl osed is
(5R) - (et hy no ro4 i j]quinoline- 2(1 H)-thione,
a conpound %?E]Fﬁg‘zﬁi?‘ﬁ?ﬂs% maﬁjgﬁq{!&rﬂ%ﬁ%eut ically acceptable salts
thereof. Also disclosed is a pnqss@s%ﬁpﬁdna@mmeﬁaﬁm AED DESCRI PTI ON OF THE

| NVENTI ON 25 US Patent 5,273,975 generically discloses and cl
(5R) - 5- (et hyl aniUsdyatent 5,273, 975 generically discloses (SR)-5- (methylamino)-5 6-d1hydro—

e TR g e AR A o e UM e e 1= 70
(5R)-(m13(§ hyl ms %p%uﬁad' hydr o- 4H i m dazo[ 4, 5, 1-ij] qui nol i ne-2( 1H) - t hi one

PCT/US00/00505 discloses (SR)-(methylamino)-5,6-dihydro-4H-

! imidazo[4,5,1-ij}jquinolin-2(1H)-one (EXAMPLE 6) and (5R)-(methylamino)-5,6-
dihydro-4H-imidazo[4,5,1-ij]quinolin-Z(lH)—onc maleate (EXAMPLE 7) as well as
process to prepare these compounds.

15 SUMMARY OF INVENTION
Disclosed is (5R)-(methylamino)-5,6-dihydro-4H-imidazo[4,5,1-ij]quinoline-

2(1H)-thione, a compound of the formula

NH—CH,

N

HN—&

s

20 and pharmaceutically acceptable salts thereof.

Also disclosed is a process claim 9

DETAILED DESCRIPTION OF THE INVENTION
25 US Patent 5,273,975 generically discloses and claims (5R)-5-(methylamino)-

5,6-dihydro-4H-imidazo[4,5,1-1j]quinoline-2(1H)-thione. However, there is no example
or identification of this compound.
(5R)-(methylamino)-5,6-dihydro-4H-imidazo[4,5,1-1 j]guinoline-2(1H)-thione
(VID) is preferably made from the corresponding non-thio analog, (SR)-(methylamino)-
30 5,6-dihydro-4H-imidao(4,5,1] Yquinolin-(2H)-one (VI). (5R)-(Methylamino)-5,6-



(MY is y made fromthe correspondi ng non-thio anal o
(5R) - (et h%%%ﬁﬁﬁl- 30 5, 6-di hydro-4Hi m dao(4,5,1-ij)quinoli 2597( £)9)1- ob{le
(VI1). (5R)-(Methylamino)-5,6 -1} 00227.PCT | 2 7 OCT 2004

di hydro-4H i m dao(4,5,1-ij)quinolin-(2H) -one (VLI). .is preferabl repared b
t he procesdihyfir AM?45J(H)\I?)H“’&15\]H"@%(&I\9I@E€§HM5 ,mf?)él@y E!qgﬁ?dgy S‘Fﬁ}/‘i‘gsé 0Brocessy
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i j)quinolin- -one (VIIl) 1nto . ] o

(5R) - (et hyl ami rloYhegprécess ofycnsforiing (ARddmethalaguine)5.6-¢ipyflie-ABHMARG3 1) - t hi one
(M11), either. the free e or r | . ephabl |4, thereof of
the starti ﬁ@q‘f{ﬁ?]@r‘@&ﬁ'.o %ﬁ@é"tﬂé%lg??%@ﬁ%%%o ﬁ*‘i’:‘é*’ﬁ@ﬁﬁ@ég’%_ﬂ“g’%ﬁ@'%‘al ts include
salts of bqgg‘uirﬂl%egﬁ(rlm-tﬁi%ge PVEBNitheAedfee bRECoMMAMTRe At Iyatiepadleant abl e
salts are eferred over the corresponding free am nes since thei/ roduce
conpounds whéredf ofahestaming matré caobeibded. Bnaimuoewically s¢cplabieesaltTing lpﬁef erred

pharmaceutically accep io table salts include salts cﬁ the foll owm ng aci ds
hydr ochl or iselts hi/bRtBBReERRIC 286 PFaFRICCACIdSy hReIHBFPacEURrRlEy cceptpblesplls ar

th | f onj - 2 | - 000H mher e | - t - COCH
V\rrﬁer Znﬁsrs &gfe%g%gétgggé{yg%po -fﬁiﬁln?%ﬂ}% t%e&%ﬂuéig?rﬁ%&@ g({a]:‘(%:%ﬂgpt abl e
salts, see JBinord wakiablible 23 meRkrdstdlibd 986 preRasar sHaemaceiicaheidaes- t he

free base or pharmaceutically acceptable salt of (5 15 )
(et hyl mm napleSabs tichiydedrsals-bf thic dalkoyiagBeitsihyyirpghlosici hydrobipmagsulfvaig,) i s used

o T e B oGl eGSR £ ISR DO OE g gy 1o
111 qui ol PRSG(GPRR QORI SE pif B SARE B0 HOoE N OO ¢ eepondi ng
phar maceut i caldl. B6FOBERRCEpaRE saltd, Xde BS. HF¥arad 332001TRET (i98bEr red net hod of
transform ng (5R)-(nethyl am no)-5, 6-di hydr o- 4H
i mi dao(4, 5, | -i]j) Ragardlesnef(whdthastlee frag hase opplearmaceutically acceptable sait of (SR)-
(5R)-5- (et by A mo)-86 AirS VA RridtEo(4.5.1-i)quinolin-2H)-one (VII) is used as the
starting material the product is the free base form of (5R)-5-(methylamino}-5,6-dihydro-
4H-imidazo[4,5,1-ij]quinoline-2( 1H)-thione (VIII). The free base of (5R)-5-
(methylamino)-5,6-dihydro-4H-imidazo[4,5,1-ij]quinoline-2( 1H)-thione (VIII) is then
converted to the corresponding pharmaceutically acceptable salt (IX) as desired.

20 The preferred method of transforming (5R)-(methylamino)-5,6-dihydro-4H-
imidao(4,5,1-ij)quinolin-(2ZH)-one (VII) into (5R)-5-(methylamino)-5,6-dihydro-4H-
imidazo[4,5,1-ij}quinoline-2(1H)-thione (VII) is set forth in EXAMPLE 11.

) (5R)-5-(methylamino)-5,6-dihydro-4H-imidazo{4,5,1-ij]quinoline-2( 1H)-thione
(VII) and the pharmaceutically acceptable salts thereof (IX) are useful as
25  pharmaceutical agents as disclosed in US Patent 5,273,975.
DEFINITIONS AND CONVENTIONS

The definitions and explanations below are for the terms as used throughout

this entire document including both the specification and the claims.

DEFINITIONS

30 All temperatures are in degrees Celsius.
TLC refers to thin-layer chromatography.
HPLC refers to high pressure liquid chromatography.

Saline refers to an aqueous saturated sodivm chloride solution.



I.m dazo[ 4, lﬂ(,fk?lul' noline-2(1H) -thione (VII1) is set forth in EXAMPLE 11.
(5R) - 5- (et ami no) - 5, 6-di hydro-4H-i m dazo[ 4,5, 1-ij ]quino i?n@ﬁ(%[][]l,

H) -thione (VIH) and the pharnmaceutically acceptable salts thereof (1X) are
useful as 25 pharmaceutical agents as disclosed in US Patent 5,273, 975.
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degrees Cel &i £ ef ' refers to

hi gh pressu@g%Fc?Bﬂ’E’ggh{Fo%? 8%?%{%R;?Bregg?‘ﬁ%%?g@g%g@g?%%ﬁgﬁs sat ur at ed
sodi um chl ofédrigoumalgyt i on. -2 00227. PCT 1 2 7 OCT 2004 Chromat ography (colum

and flash chromat ography) refers to purification/separation of conpounds
expressed as (suPpefers telinfeared spectroscop¥inder st ood that the appropriate

efers 1o inirar COTBRER BLCbooeeti Pananes st oS BRcheiERERLEL ° 1T
R 1 of or o TeBORAE LR (B Bond B onance. Spobt roscopy.: cher cal
shifts are repor NaRirefepP 8leatipastoh hdgidtiome sontnanmetiyssopygobemital - $
refers to phenyl (C6H5). [a] D25 refers to the angle of rotation of plane
pol ari zed | shifts atesppeiitdd o ppm () downbeld: fron yetgamepBylsfans. t he sodi um D i ne
l(,lﬁl8t9A) . 10NS refer §¢ ;e%erﬁgghgn%?%& 5Sr.et ry expressed as mle, mz or mass/charge
[o]p™ refers to the angle of rotation of plane polarized light (specific optical
J rotation) at 25° with the sodium D line (589A).
MS refers to mass spectrometry expressed as m/e, m/z or mass/charge unit.
[M + HJ* refers to the positive ion of a parent plus a hydrogen atom. Elrefers to
15  electron impact. CI refers to chemical ionization. FAB refers to fast atom
bombardment.
Pharmaceutically acceptable refers to those properties and/or substances which
are acceptable to the patient from a pharmacological/toxicological point of view and
to the manufacturing pharmaceutical chemist from a physical/chemical point of view
20  regarding composition, formulation, stability, patient acceptance and bioavailability.
When solvent pairs are used, the ratios of solvents used are volume/volume
(v/v).
When the solubility of a solid in a solvent is used the ratio of the solid to the
solvent is weight/volume (wt/v).
25 EXAMPLES
Without further elaboration, it is believed that one skilled in the art can, using
the preceding description, practice the present invention to its fullest extent. The
following detailed examples describe how to prepare the various compounds and/or
perform the various processes of the invention and are to be construed as merely
30 illustrative, and not limitations of the preceding disclosure in any way whatsoever.
Those skilled in the art will promptly recognize appropriate variations from the

procedures both as to reactants and as to reaction conditions and techniques.

PREPARATION 1  (R)-Naproxen chloride
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recogni ze apRGARMKESwHREH WithUrSare 20 A28 at P05 BIsMEInhAE in@gomBodRRACt ant s
and as to reaction conditions and techni ques. PREPARATION 1 (R)-Naproxen

chloride -3 0022Vheéfilitat® fromOXGE f280droR-in apnaengnatedChranchied @ham is afdéd apd 142- 5
& T oabir . 1ok T ) GRIGLATATES 1g)0tn 1e60pg SHRRIht GUE RPBPRR DS At or
w1 o B A e 5y bl e By b K30, (e
the nethyl eprARMPE i1de, br uEhed-Metiaidazofns,8ddpduinelih2e1 EPBE€) ate and the
A mixture of 4H-imidazo[4,5,1-ij]quinolin-2(1H)-one (1, J. Heterocyclic
Chem.,19, 837-49 (1982), 1.0g, 5.8mmol) in DMF (10ml) is cooled to 0° and treated
15  with potassium #-butoxide in THF (1.98 M, 3.2 ml, 6.3 mmol) maintaining the
reaction temperature at 0°. The resulting mixture is stirred at Q° for 10 minutes.
Benzyl bromide (0.73 ml, 6.1mmol) is then added while maintaining the reaction
temperature at methyl -butyl ether (MTBE) from water followed by several water
washes. The MTBE phase is concentrated under reduced pressure. The concentrate is
20 cooled to 0°, filtered and washed two times with 0° MTBE. The product is dried at
50° under reduced pressure with a nitrogen purge to give the title compound, CMR
(CDCls, 100 MHz) 153.78, 136.44, 128.69, 127.67, 127.60, 126.73, 125.86, 122.90,
122.78, 121.28, 116.92, 116.17, 108.36, 44.95 and 42.37 .
EXAMPLE 2 (5R,6R}-1-Benzyl-5-bromo-6-hydroxy-5,6-dihydro-4H-
25 imidazo[4,5,1-1j]quinolin-2(1 H)-one (1)
1-Benzyl-4H-imidazo[4,5,1-ij]quinolin-2(1H)-one (II, EXAMPLE 1, 240 g), ‘
acetonitrile (1.086 kg), water (227 mi) and fluoboric acid (48.5%, 13.4 g) are mixed ‘
and cooled to 0 to 5°. Dibromantin (163.5 g) is slurried into acetonitrile and s added
to the reaction mixture. The reaction is carried out for about 3 hr at 0 1o 5°. After the
30 reaction is complete, methyl r-butyl ether is added over about 45 minutes keeping the
reaction temperature in the pot below 10°. The slurry is cooled to -10 to -15°, stirred
for an hour and then filtered. The product is washed with precooled methyl -butyl
ether, dried with 40° nitrogen to give the title compound, CMR (CDCls) 156.0, 137.8,
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m xture is Zri,(fﬁpcentrat ed. More branched octane is added to the
concentrate e mxture is cooled to O and stirred to cry tpl[iémz? U#The
crystal slurry is filtered, the crystal cake is washed with o tan g
dried at 20-25 to obtain the title conpound. The filtrate fromthe first
crop i s cont¥n$.ri@odd 12883ah2héed 26ck, d@8.6, $2280619-GAd0.4, 6900406 &4 Urdé-9 s cool ed
and stlrred to ob aln a second crop of the title conpound. The slurry is
filtered, t¥¢ §/ cake is washed with branched octane and dried at
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Chem, 19, 837-49 (1982), 1mQﬁzo[54 BTPhYinblin BMT (PR)-@Bvinktticxy@0ol ed to 0 and
treated 15 with potassiumt-butoxide in THE (1.98 M 3.2 m, 6.3 nmol)
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wat er followed by several ‘Q@tn‘?ertho éhthglj'lgfgwf%%tf’qlw i's concentrated
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under reduced pressure. The conce cooled to 0, filtered and

washed two ti nmes(5RBR)QA-Bé{dy-5-bremprookipdroxy-S 6eﬂlhﬁﬁoaaﬂ{ 1rﬁﬂam146rl r educed
pressure wthanltro%gn pUﬁ?eto ive the title conp (CDC13, 100
MHz) 153. 78ijlquimplim2(1 LE\2448@), 1112@93'1?36 011125‘5863 1%629) o,

% oR om ] &2%@@}116 ﬁ%pﬂg](ég%%&p a3 iatRe B1nmp 8D idite @67 the) MR 1 he

i m dazo[ 4, 5, 1cid ]agal[lw,aam%(lg taolapﬁ,d{ol 49) (R)-Naproxen chloride (PREPARATION
1- Benzyl - 4H-|m(§azo 1-ij]quinolin- 2(1I-(I)-one (I, EXAMPLE 1, 240 g),

acetonitril e, (18. ﬂg@disgolyed/\mtmethylzﬂacmbmdac@4fmno:bmdded tadledczgm&ds&ﬁ;au@m 9)
are mixed and cooled to Q to 5. Dibromantin (163.5 is slurried into
acetoni tri |  hamaditke mirder is syredhat et spmplele the aca ﬁb Easeess#: i s carried

out for abou at 0 to, b. Afte yl
CUbut ol o napditiens iiers SpRughi et if poiPpletABEANIbR, EATREh BarslFh

t enper atjyr e shRibRAiBRY Wit F¥tel 3 adiB®tcSthE iy nire. m@h@ﬁoﬁgﬂha;b@@am&féd stirred
for an hour and then filtered. The product is washed with precool ed nethyl

t-butyl et hvath mdthylmewhlonidd @nd Hercogdinadomgibylene glloride pbase dhpyathed WithvR

(CDCL3) 156. 0, water. 317hc washed mixture is concentrated by vacuum distillation and solvent

exchange with ethyl acetate is performed. The concentrate is cooled to - 10° and
stirred. The crystal slurry is filtered and the crystal cake is washed with precooled
20  methyl #-butyl ether and dried at 50° to give the title compound in solid form, (5S,6S)-
1-benzyl-5-bromo-2-0x0-1,2,5,6-tetrahydro-4H-imidazo{4,5,1 -ij]quinolin-6-y1 (2R)-2-
(6-methoxy-2-naphthyl)propanoate (IVA), CMR (CDCl3) 6 173.2, 157.8, 153 4,
136.1, 134.6, 133.7, 129.2, 128.8, 127.8, 127.8, 127.6, 127.2, 125.9, 125.9, 125.6,
121.5,121.4,119.1, 113.2,109.0, 105, 105.6, 69.2, 55.3,45.4,45.2,42.5, 41.7 and
25 18.3.
The undesired isomer, (5R,6R)-1-benzyl-5-bromo-2-o0x0-1,2,5,6-tetrahydro-
4H-imidazo[4,5,1-ijJquinolin-6-yl (2R)-2-(6-methoxy-2-naphthyl)propanoate (IVB)
is in the filtrate and can be recovered by means well known to those skilled in the art,
(5R,6R)-1-benzyl-5-hydroxy-6-(methylamino)-5,6-dihydro-4H-imidazo[4,5,1-
30 ijlquinolin-2(1H)-one, CMR (CDCl3) & 173.2, 157.9, 153.4, 136.1, 135.0, 133.8,
1292, 1289, 128.8, 127.8, 127.6, 127.4, 125.8, 125.8, 125.7, 121.6, 121.5, 119.3,
113.1, 109.1, 105.7,68.7, 55.3, 45.3,45.2,42.2, 41 3 and 18.1.
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Sttt 5t 2pipiund, i sonverted tothe Roe Base! Fhe fedbale isiésSonple i 45 4
water and is extracted into ethyl acetate. The product mixture is concentrated and
solvent exchanged with ethyl acetate to remove water. Crystallization is performed by
adding branched chain octane and cooling the mixture. The resulting slurry is filtered,
washed and dried at 50° to give the title compound, CMR (CDCl3) 6 153.7, 136.3,
128.7. 127.8, 127.7, 125.7, 121.3,119.9, 118.6, 107.5, 66.2, 60.1, 45.1, 42.6 and 34.0.
EXAMPLE 5 (7aS,8aR)-4-Benzyl-8-methyl-7,7a,8,8a-tetrahydroazireno[2,3-
c]imidazo(4,5,1-ij]quinolin-5(4H)-one (VI)

(5R,6R)-1-Bcnzyl—S-hydroxy-6-(methylamino)—5,6—dihydro—4H—imidazo[4,5, 1-
ij}quinolin-2(1H)-one (V, EXAMPLE 4, 70 g) and THF (1,389 g) is concentrated to
remove any by distillation as a precaution due to reactivity of n-butyllithium towards
water. The mixture is cooled to about -10° and n-butyllithium is added to make the
lithium salt of the starting material with formation of n-butane byproduct in an
exothermic reaction. Benzenesulfonyl chloride is added slowly 1o make
benzenesulfonate in an exothermic reaction. The reaction mixture is warmed to 20-
25° to complete the reaction. Aqueous potassium carbonate solution is added to
scavenge the benzenesulfonic acid and the mixture is stirred to allow crystallization.
Water is added to complete crystallization, the slurry is stirred, cooled and filtered.
The crystal cake is washed with water followed by branched chain octane and dned at
40 to 50° to give the title compound, CMR (CDCl) 5 154.1, 136.3, 128.6,127.9,
127.6, 124.3,120.7, 119.7, 107.4, 46.7, 44.9, 40.7, 38.1 and 37.6.
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4H-i m dazo[ g I'-ij]lquinolin-6-yl (2R)-2-(6-nethoxy-2- napht h>gl )p@@pazgﬂ
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I j]quinolin-2(1H)-one, IC@: 33)3(\%173 , 157.9, 153.4, 136.1, 135.0,
133.8, 129.2, 128.9, 128. § 27.6, 127.4, 125.8, 125.8, 125.7,

121.6, 121.5, 11 7 GET ﬂ 2"y ara
and 18,1 .n Oozgﬁg&éﬁﬁas %%3%"}9%% ",{/%ﬁ 177,758.83 tetfdhydroadPerd(2,3

(5R 6R) - 1- Bqnﬁwazé[mangqmn&ﬂ( mnydmrﬁvmﬁxawlcﬁ Ry4f} g) syl alcohol (42.4
i m dazo[ 4, 5, ] qui nol i n-2(1H) -one (V)
(5S, 6S) -51- |a:$ydrroasr@m:m012@ B, islreaied &h‘;hdﬁblﬁmtu AP da%{eﬂ“? Lithium

i5j L)qu: 20|s: E‘i“%é‘b“ ]srp%)ggé?tggﬁh?ﬁ%q@go T”ﬂ@rf&g}tagg‘“ﬂ)f?é%% |ng AQUSSUET MR ylc))ém'lﬁg

(40 wt % 327 de s H%ledﬁ Hll)ltﬁtﬁqg'ét'iﬂr&ijfd?@t) doahiakuhd Wenjueatheabot  30.
After the reaction iIs onpl e the m xture is concentrated and et hyl

acetate is ﬂfédﬁdmdﬁdfuﬁ:ﬁeﬂny’ﬁfem@bhmg iscemagédifrom thcldatﬂensﬁrmaﬁ@lﬁdmmomals

wat er-sol uble salt of the title conmpound, The b %t R- roxen

met hyl ami deallepes ior§vpperts. nkhs resifee Isidispglved 1 "éﬁ’& szr ‘é‘eé P acetate
10 phase Furt he cti "

separ at 1dn 8?“°FHQ‘“6?&.%§ % sqg&cefl g!%’ﬁﬁ@?ém%urdctﬁf hl%/l\}eigﬁgllrllnfeﬁl ﬁudr#%%%?tgf he
desired produgatstepRRAnR iscifstinim hydr oxi de solution is added to the aqueous
phase and the hydrochloride salt of the title coanlour_ld is converted to the
free base. EXAWMPEE base i S(SRetMethylapin®-3.6rdikydra-fHamidazeldel i ideuinalinent o
ethyl acetate. The product\@%%{ge | oncentrated and 15 sol vent exchanged
with ethyl acetate to renp jtapne tallization is perfornmed by adding
branched chain octane and cooling the m xture. The resulting slurry is
filtered, washed and drledm bR, to give the title conmpouRdcHCMR (CDC13) 8
153. 7, 136.3, 128. , 127. 37 125.7, 121.3 . 118.6, 107.5, 66.2,
60.1, 45.1, 42.6 a

.
P

19 N
m—, HN—&S

15 A mixture of (5R)-(methylamino)-S,6—dihydro—4H-imidazo[4,5,l-ij]quinolin-
2(1H)-one (VI, EXAMPLE 6, 15.0 g, 73.8 mmol) and tetraphosphorus decasulfide
(36.1 g, 81.2 mmol) in pyridine (300 mL) is heated in a 125° oil bath under nitrogen.
The reaction is stirred for 5 hr. The mixture is cooled to 20-25° and the pyridine 1s

* removed under reduced pressure. Sodium hydroxide (2.2 N, 200 mL) is added and a

20 vigorous reaction ensues. Additional sodium hydroxide (1 N} is added until a solution
is formed. The solution is saturated with sodium chloride and extracted with
methylene chloride (2.5 L, in portions). The organic phase is absorbed onto silicon
dioxide (40 g) and purified via column chromatography (silicon dioxide, 225 g;
methanol/methylene chloride, 3.5-5.0/96.5-95). The appropriate fractions are pooled

25  and concentrated. The material is recrystallized from methanol/ethyl acetate/hexanes
to give the title compound, mp = 210-213°; IR (drift) 2940, 2907, 2884, 1483, 1458,
1391, 1366, 1354, 1254, 1239, 1229, 895, 762, 734 and 630 cm’'; NMR (300 MHz,
CDCl3) 8 7.12, 7.03, 7.00, 4.30, 3.96, 3.30-3.50, 3.15, 2.88 and 2.57; MS (EI) m/z
219 (M™), 190, 189, 187, 186, 164, 163, 155, 145; HRMS (FAB) calculated for

30 CH3N3S (MH™) = 220.0908, found = 220.0904.
-7-




EXAMPLE 5 (&@é r 4-Benzyl -8-nmethyl -7, 7a, 8, 8a-t etrahydroazireno[ 2,3 20
c]imdazo[ 4 Z Ij qU| nol i n-5(4H) - one (V1)

(5R, 6R) - 1- Benzyl - 5- hydr oxy- 6- ( met hyl am no) - 5, 6-di hydro-4Him daz?of40 T ﬂﬂﬂ‘l
ij]quinolin-2 one (V, EXAWPLE 4, 70 and THE (1, 389 i s concentrat ed
to renove B X;@Lﬁlgstl | | at(ﬂbh(l\é@h}ﬁlamfé& Flﬁ'ﬁd@u@{t"@qaé‘a[& riljqpingine-

n-butyl lithiumtowards he m xt s cooled to about -10 and
n-butyllithiumis added totzﬁlirﬁ)t ‘F‘}l{?ﬁ#}um salt of the starting nmaterial
with formati on of n-butane bypr oduct in an exotherm c reaction.

Benzenesul fonyl chl ori de iﬁHa@ggd slowy to make benzm}e.sghfonate in an
exotherm c reactig eyfeaction mxture i s wa 6 20- 235to conpl ete

t he reaction. AqugQu8_pof assi um car bonate sol addeddcmH scavenge the
benzenesul foni c acrd ald t he

irred to IIowq ystal lization. 30
Water is added to Wte crystallization, thel y is V\g&gcgﬁzd cool ed
and filtered. The cryst®l cake is washed with water Sfollo y branched
chain octane and dried at 40 to 50 to give the title conpound, CVR (CDC13)

8 154.1, 136.3, A2&I&ionldmAeic atRi7(06317124.55 mindD) if,a rhinl®allamduhi o, 46. 7,
44. 9, 407 38.1 and 37.6. -6 00227.PCT 1 2 7 OCT 2004 EXAMPLE 6

(5R) - (Met hy methiano) (-3, rBListaddebtos-mixtitaofd SR )-gnathy laming) rish- riﬂlydlzﬂiﬂﬁ one (V1)
A t f (7 4-b th t r.ah 2, 3-

611 m dazol AU Sa R el Sirse (i FESaReEE £ S4B Y T RS Sono
(42.4 5 g)pf L}@um gsg.gaf rRi4S THETRMIGn s"ol%qgcaﬂeetéd by fiffaBen Wb kvelthd fuiam at - 33.

After the IiIt tironi1s co ete, the reaction m xture changes from a

yel I ow sl ur gympourit; ey % 195U96°; r‘[tx)]@f"Dr£16OTI0¢996amktHahol¢;IIRIOdhlﬁoélms, HiRrred for
30-60 m nutes and then uenched with the addition of water. The cooling is

renoved fr oﬁ%@léwé%nhf@ﬁsé@l%ri&ﬁ% H48hnsi 43%% 13&? I ]é”\%dl%:’@ ﬁ%ﬁ’éﬂ’ #e. The
ryness 0o GveNNE GOTMIESHRIMA Taf A Caed adf S ARG e °
3.28 and 2.83; CMR (100 MHz, DMSO-ds + CD30D) 6 170.4, 169.4, 136.6, 131.1,
130.9, 125.1, 122.1, 116.2, 109.6, 53.9, 43.1, 31.9 and 27.2; MS (ESI) m/z = 220.1
(MH").
EXAMPLE 9 (5R)-(methylamino)-5,6-dihydro-4H-imidazo[4,5,1-ij]quinolin-
15 2(1H)-one maleate (VII)
(5R)-(methylamino)-5,6-dihydro-4H-imidazo[4,5,1-1j]quinolin-2(1H)-one
(VI, EXAMPLE 6, 28.0 g) is dissolved in water and the pH is adjusted to 10 with the

addition of hydrochloric acid. The mixture is applied in portions to an XAD-16 resin

column which is eluted first with water and then with ethanol. The inorganic salts are
20  eluted from the column first with the desired product eluted with the ethanol. The

ethanol eluate from the column is treated with maleic acid and the water level is

lowered through azeotropic distillation of the ethanol. The precipitated product is

isolated by filtration, rinsed with ethyl acetate and dried to give the title compound,

CMR (DMSO-ds) 6 167.6, 153.9, 136.4, 127.1, 121.5, 119.6, 114.1, 107.5, 51.9, 313
25  and 26.5.

EXAMPLE 10 (5R)-(Methylamino)-5,6-dihydro-4H-imidazo[4,5,1-1j]quinoline-

2(1H)-one hydrochloride (VIII)
Concentrated hydrochloric acid (425 ml) is added to a slurry of (5R)-
(methylamino)-5,6-dihydro-4H-imidazo[4,5,1-ij]quinolin-2(1H)-one maleate (V1I,

30  EXAMPLE 9, 850 g) in ethanol (7.65 liters). The mixture is stirred at 20-25° and
.8-



next step 50l ation. EXAMPLE 7
(5R) - (Met hy m no -5, 6- di hydro- 4Hi mi dazo[ 4, 5, 1-i j ] qui nol i ne- 2 2( D0 2004 one
(VIT1) i NHCH3 A 1~ --# NHCH3 15 A m'xture of

5R) - t hyl -5,6-di hydro-4Himd , 1- [ i 1 VII
VL b, sonutershi ity v b oA et 5
I di i s heat L 125 |, bat h Th
Teact i on | e cpfcisya ?d“‘g%tn:e%a?ﬁé @ e t@%éfleagpgo%ﬁél Lggen. The
py“ dine is Jtagqyegzgﬁg e‘é’é‘ﬁ@@z@f 956 K 50), 384 (957 d)Y NMK (40 xmzzogo 200

gv I gor

i s add us reaction ensues. Additional sodium hydr oxi de
(1 N) is adgedsinod 6.95-600u4 77814092 130B9EH. 0T I38%81081 2.64-31%5 awitdit@t ed with
sodi um chl oride and extracted with net hyl ene chloride (2.5 L, in portions).
The or gani ccmsmﬂMPhbD@@bédStSﬁﬁol% 26.d86.08d1230%d 2048, 414 2hd 0837 fi ed vi a
col um chronato ra (SI|ICOﬂ di oxi de, 225 g; nethanol/nethyl ene chloride,
3.5-5.0/96. @29@’) "%né r%te fractions are pool ed 25 and concentrat ed.
The material is recryst aI i zed from met hanol / et hyl acet at e/ hexanes to give

the title c = 1. 1483, 1458,
1391, 1366, E@@‘ﬂﬁﬂﬁz‘gﬁ 12%812)2%%45[@&@%;75% & 4e-gg13iﬂé%adz%§ﬁ$i NMR (300
Mz, CDC13) b 7.12, 7.03, j Tﬁﬂohr& -BOH)-8hidfk m3le30(X)50, 3. 15, 2.88 and 2.57;

MS (E| ) mz 219 (|\/|+ 190, 189, 187, 186, 164, 163, 155, 145; HRVS ( FAB)
cal cul ated for 3¢ ©ltian of (iBNSS(Mf(lMW)mB)-QQSOdIbEUB‘““'BWﬁéFOH 5d0. 0904. -7

00227. PCTI
(5R) - ( MA} hyFlmlﬁncé?%h?%ﬁm%q%qg}’oﬁwp% i ] (;]Ll!llonk | nep}ﬁ?sfh?—f)ou§h| one
m}al eate (I X})erwlikugﬁa (2074 X) iNpyfciide E¥efluxed until the reaction is complete. The

reaction is quenched with aqueous potassium hydroxide. The solution is vacuum
distilled, and diluted with water. Concentrated hydrochloric acid is added to lower the
pH to 10.0-10.5, and the solution is extracted with a mixture of n-butyl alcohol/ethyl

i5  acetate (20/80) at about 70°. The organic extracts are vacuum distilled while adding
methanol. The shurry is mixed with a solution of maleic acid (6.0 kg) in methanol.
The solution is clarified by filtration, and the filtrate is vacuum concentrated while
adding ethanol. The resulting crystalline product is isolated by filtration, and the cake
is washed with ethanol, and dried to give the title compound, [a]25D = -56° (water);

20 UV 215 (26800), 248 (18000), 299 (21800), 307 (29800); NMR (400 MHz, D;0) &
7.33-7.37,7.22-7.26, 6.34, 4.52-4.56, 4.35-4.40, 4.26-4.30. 3.50-3.55, 3.36-3.40 and
2.95: CMR (100 MHz, D,0) & 171.02, 165.33, 134.80, 129.30, 124.93, 122.02,
115.58, 109.65, 52.92, 42.39, 31.48 and 26.22.

25



COOH A solution of maleic acid (0.317 g, 2.36 nmol) in a mnimal anount of

5 met hanol 0022A.PEII) is added to a mi xture of

(5R) - (et hyl ani no) - 5, 6- di hydr o- 4H i mi dazo[ 4, 5, 1-i j ] qui nol i ne- 2(2 #) OChi &
(M1, EXAMPLE 7, 0.493 g, 2.25 mmol) in nethylene chloride. The resulting
solid is collected by filtration to giygjApRe Aitle conpound; np = 195-196;
[a] 25D = -60 (c 0.93, nmethanol); IR (ditft) 3140, 3112. 3060, 2969, 1627,
1619, 1568, 1481, 1455, 1398, 1389, 1361, 1220, 868 and 747 10 cm 1; NMR
(300 MHz, CD30OD) 6 7.20-7.30, 7.10-7.20, 6.26, 4.49, 4.31, 4.05-4.20, 3.28
and 2.83; CWMR (100 Mz, DVMsO-d6 + CD3OD) & 170.4,169.4,136.6,131.1, 130.9,
125.1, 122.1, 116.2, 109.6, 53.9, ~x31.9 and 27.2; M5 (ESI) mz = 220.1
(MH) EXAVPLE 9 (5R)-(nethylam na 6- dl hydr o(-l)4H-i m dazo[ 4,5, 1-ij]quinolin-
15 2(1H)-one naleate (VII) N

(5R) - (et hyl am no) - 5, 6-di hydr o- 4H i m-éqzo[ 4, 5, 1-ij] quinolin-2(1H)-one (VII,
EXAMPLE 6, 28.0 g) is dissolved in »\’Nateoand the pHis adjusted to 10 with
the addition of hydrochloric acidH The mixture is applied in portions to an
XAD- 16 resin columm which is eluted first with water and then with ethanol.
The inofganic salts are 20 eluted fromthe colum first with the desired
product eluted with the ethanol. The ethanol eluate fromthe colum is
treated with maleic acid and the water | evel is |owered through azeotropic
distillation of the ethanol. The precipifjated product is isolated by
filtration, rinsed with ethyl acetate angl dried to give the title conpound,
CVMR (DVMBO-d6) 5 167.6, 153.9, 136.4, 127.1, 121.5, 119.6, 1 14.1, 107.5,
51.9, 31.3 25 and 26.5. EXAMPLE 10
(5R) - (Met hyl am no) - 5, 6-di hydr 0- 4H j4¥
hydrochl oride (VI11) Concentrated
slurry of (5R)- (nethy] N (1
am no) - 5, 6-di hydro-4Hi m dazo[ 4, 5, 1-'L]§(g\ui nol i H-Z(I H) -one mal eate (VII, 30
EXAMPLE 9, 850 g) in ethanol (7.65 late %9 The m xture is stirred at 20-25
and Rn

[4,5, I -ij ]Jquinoline- 2(1 H)-one
ochloric acid (425 m) is added to a

10

15



-8 00227.PCT 1 2 7 OCT 2004 concentrated whil e addi ng additional ethanol.
The product0d7iolated by filtration and the cake is washed with ethano
and dried to give the title conpound, [a]25D = -35 (water); QM 209 @8§@400),
227 (7020), 279 (5540), 282 (5570); NWR (400 MHz, D20) S 7.05-7.009,

6.95-6.99, 4.73, 4.09-4.13, 3.96-duQkT A-88nBnQ3 2. 94-3.25 and 2.76; 5 COMR
(100 Mz, D20) S 155.25, 126. 26, %Ia—os—m—os- 120.88, 114.27, 108.97,

52.60, 39.72, 31.49 and 26.34. EXAMVPLE 11 OCH;4

(5R) - 5- (thhylanlno) 5, 6-di hydr o- 4H i mig# : 1- 7j]quinoline-2(1H)-thione
mal eate (I X) A solution of (5R)-5-(Jet i no) - 5, 6-di hydro-4Hi m dazo[ 4, 5,1
to ij]quinoline-2(IH)-one hydrochlor?de , EXAMPLE 10, 11.0 kg) and

phosphorous pentasulfide (20.4 kg) kKa_pyridine is refluxed until the
reaction is conplete. The reactiomwis quenched with agueous potassi um
hydroxi de. The solution is vacuum :distilled, and diluted with water.
Concentrated hydrochloric acid dded™¥ o Iomemvghe pH to 10.0-10.5, and
the solution is extracted wt m xtture of n-butyl al cohol/ethyl 15
acetate (20/80) at about 70. Theg~ofganic extracts are vacuumdistilled while
adding nethanol. The slurry is @L§§d with a solution of maleic acid (6.0
kg) in nmethanol. The solution i arified by filtration, and the filtrate
i s vacuum concentrated while i ng®et hanol . The resultlng crystalline
product is isolated by filtration, and the cake is washed with ethanol, and
dried to give the title conpound, [a] 25D = -56 (water); 20 UV 215 (26800),
248 (18000), 299 (21800), 307 (29800); NWR (400 MHz, D20) S 7.33-7.37,
7.22-7.26, 6.34, 4.52-4.56, 4.35-4.40, 4.126-4.30. 3.50-3.55, 3.36-3.40 and
2.95; CWR (100 MHz, D20) 8 171.02, 165.33, 134.80, 129-30, 124.93, 122. 02,
115.58, 109.65, 52.92, 42.39, 31.48 and 46.22. 25 9
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00227_PCT | RT.AS5 11101 (1) 2 7 OCT 2004 15 00227 PCT | CHART A -
continued 10821-F&HB ocH3 (v) 2 7 OCT 2004 00227. PCT | CHART A - Fogki nied
NH-CH3 N1 NHCH3 5 NHCH3 0 ¢ 2

CHART A - continued

NH-CHj

Q\/Nj/ (Vi)

/
o 0
' NH—CHj
i | N! (Viin)
e S
5
NH—CH,
@L/Nj/ COOH (X}



COOH COOH (VIlT) 2 7 OCT 2004 2 7 OCT 2004 CLAIMS 1, A process for the
preparation of (5R) - (methylam no) - 5, 6-dihydro-4Him dazo
[4,6,1~])quinoline-2(1M-thione which conprises contacting a 27 0CT 7004
pharmaceutically acceptable salt of (5R) - (methylam no) - 5,

6- di hydro-4Him dazo (4,6,1- ij)quinoline-2(1H -one wth tetraphosphorous
decasul fide to forma reaction mxture and heating the reaction mxture to
about 125 2. The process according to claim| where the solvent is pyride.
3. The process according to claim1l where the pharmaceutically acceptable
salt is selected fromthe group consisting of the salts of the follow ng
aci ds hydrochloric, hydrobrom c, sulfuric, phosphoric, nitric, citric,

met hanesul foni ¢, CH3- (CH2) n1- COON where nl is O thru 4, HOOC- (CH2) ni - 000H
where nl is as defined above, HO00- CH=CH COON, and o- COON. 1la

CLAIMS
1. A process for the preparation of (5R) - (methylamino) - 5, 6-dibydro-4H-imidazo [4,6,1-[lquinoline-2(1 Hithione

which comprises contacting a pharmaceutically acceptable salt of (SR} - (methylamino) - 5, 6-dihydro-4H+midazo [4,6,1-

ij)quinaline-2(1H}one with tetraphospherous decasulfide to form a reactian mixture and heating the reaction mixture to

about 125°,
2. The process according to claim 1 where the solvent is pyridine.
3. The process according to claim 1 where the pharmaceutically acceptable salt is selected from the group

consisting of the salts of the following acids hydrochloric, hydrebromic, sulturic, phospheric, nitric, citric,

methanesulfonic, CHy-(CHyiny-COOH where ny is O thru 4, HOOC{CH,)n;-COOH where ny is zs defined above, HOOG-
CH=CH-COOH, and g-COCH.



