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Abstract

5-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridine (6a) and
6-methyl-2-(3-methoxyphenyl)-1,8-naphthyridine (6b) have been
synthesized and shown potent cytotoxicity. However, during the
undergoing in vivo tests and other preclinical studies, their limited
water solubility complicated the issues of IV preparation and oral
formulation. To simplify these issues several carbamate and
amine derivatives of 6a were synthesized and their cytotoxicity
were examined. Strangely, attempted to introduce a bromo group
into the benzylic carbon of 6a or 6b by treatment with NBS or
DDH in the presence of AIBN or benzoyl peroxide was failed. In
an effort to solve the brominated problem of 6a or 6b, we
constructed the 1,8-naphthyridine by O-alkylation on the 4
position of 1,8-naphthyridin-4-one. But the bromination of them
was also failure. Nevertheless, in this thesis, we provided the new
approach to synthesis the carbamate and amine prodrugs of 1,8-
naphthyridin-4-one. The single dose of these carbamate and

amine derivatives for pharmacokinetic study are on progress.
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MY 2 R enit & £+ Z 1 2-phenyl-1,8-naphthyridin-4-one
QPN)E#4 4 5 A4 > F4F L% 2PN M2 2
phenyl-4-quinolones(2-PQ) c1 %% ﬁﬁ’ & 1 B % (structure activity
relationships; SAR)1Z % 2-PN e7& = 3 ;% 22 SAR 4v 11 4t 1% 5
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1.1 2-Phenyl-4-quinolone (PQ)#g 774 4= 2. SAR

AR B b Ak A anit £ 3 2-phenyl-4-quinolones £ F 4@
$ H 45 nimre RA E 3 E 12 2-phenyl-4-quinolones 3 #f i1*
¥roooigm & - kFejF4 > 4e 2-phenyl-1,8-naphthyridin-
4-one x| B F R BARZ FURALE &4 o @ 2-phenyl-
4-quinolones #f 2 +~ 4k 7 = % ﬁi(Rutaceae)i FF e e o 3 1891
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H &2 1887 #4d Conard = 2 Limpach = 72 & = d1 %k o



2-phenyl-4-quinolone
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# ehE & H < (heterocyclic units)f & @ = o gt ¢k 5 dr tricin (B)
% kaempferol (C)&F p = X8 4~ B~ ¥ coy fik 47 (flavonoids) % 7 %
% $r 4] (antimutagenic)’ ~ L9 % T (antileukemic)® % ;24 > 13t

1995 # {7 frig ks B 2 fic g -9 (microtubles)4p B 42.:

Fig. 1 Tricyclic chemical structural pattern
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3',5-dihydroxy-4',3,6,7,8-pentamethoxy flavonone (D)% 7 %% 2
Fr41] colchicine L”E’,{dﬁ”g ¥-v % £ 1T * (inhibition of colchicines
binding; ICB)# 14 o F]t 72 7 #- flavonoid &+ 0§ Rk =+ F#&
=~ % R+ > % azaflavone (E) ¢t 5 A A F 2 > LT &0 -
71| 2-phenyl-4-quinolones (2-PQ)#g s it & 4= » T &2 Z W Ze H 2

% E.Hamel ¥ § & & 1¥>i2 {7 cytotoxicity > ICB # ITP(inhibition
of tubulin polymerization) & 4P| 38 » % L2 12 (T % ;% &
colchicine 4p > e H ITP 2 ICB & XA % TAR¥ R 2 B 2o ¥ ¢F >
7 % 22 % & NCI 12 patterns of differential cytotoxicity toward
human tumor cell lines = N FEZRiERE 474 F 20 (7% H25% > Jap| &
o BAE- f#fg_ ‘% Befig ShA %] | (antimitotic agent)5 om A
TTEHFEALPQ kA2 A2 A TRBEMEEEIR R LT P
EFFue B2 E g U e ) FREZE B RE S
Mo ez Ss ey T R LR s g
& 4 > 4r: DHPQ (2,3-dihydro-2-phenyl-4-quinolones) ~ PN
(2-phenyl-1,8-naphthyridin-4-one) ~ PQZ (2-phenylquinazolin-
4-one) ~ DHPQZ (2,3-dihydro-2- phenylquinazolin-4-one)]">'° (Fig.
2)
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Fig. 2 2-Phenyl-4-quinolone analogus
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4rScheme 2777 » B~substituted 2-aminopyridine £ substituted
benzaldehydei & & 2-(arylideneamino)pyridine > 4% ¥ e
chloroacetyl chloride ®* R+ #& it 5 2-phenylpyrido[1,2-a]
pyrimidin-4-one’ &% B350 C T A2 2 £ 2= APNigkhivd o

Scheme 2
Rl
N m-xylene l X
R — + o) -~ R k H R
N NH, reflux N/ N—
H
|
CICH,COCI/Et,N 350 °C | N ‘
=
anhydrous Et,0; -15 ~ 10 C |IqU|d paraffin N N
PN
s 1 _ 20
I S

4 Scheme 3 #7177 » P~ substituted 2-aminopyridine £
substituted ethyl benzoylacetate % polyphosphoric acid (PPA)™ Z&
it % 2-phenylpyrido-[1,2-a]pyrimidin-4-one > £ 12 350 C % /% &
403 FR > @5 PNEGTA S o



Scheme 3
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4®)\CH3 )‘\
R + H5C,0 OC,Hg
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NaH |toluene; reflux

O O

-
X
R@ + R,4®)\)\0C2H5
N NH,

PPA 1110~120 °C

°| °|
X
e | 350 °C R |
Ny 7 Z
N liquid paraffin N N
g PN

1.2.2. 2-PN#g’ ##4 % 2-(2-benzo[b]thienyl)-1, 8-

naphthyridin-4-onez_ & = *'

4 Scheme 4 77+ » B~ benzo[b]thiophene-2-carbonyl chloride

2 dimethyl malonate %5 & & benzo[b]thiophene-2-carbonyl



malonate > ' {4 2. &2 87 — 4L &£ & PN 3 2 4pf » T & PPA ¢ &
substituted 2-amino-pyridine Z& i* > ¥ 23 F 350 CT A2 24 &~ F

& # = 5 2-(2-benzo[b]thienyl)-1,8-naphthyridin-4-one °

Scheme 4

A\ + CH,(COOCH,),

NaH | THF

PPA

Y

110~120°C

350°C

Y

liquid paraffin

2-(2-benzo[b]thienyl)-1,8-naphthyridin-4-one
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RZEpd FR%  FHAT TR alpEREI2 85 -
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R1 o Rs R, NHR3
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N N N N
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RS = —N
= —N N—CHj,
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3.1. (5 or 6)-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-

4-one 2. & =

Scheme 6 %

o o (0] O
CHs + OC,H
H5C,0 OC,Hs NaH 275
Diethy carbonate toluene
OCH,4 OCHj,3
3-Methoxy-acetophenone 2 3
1
o) o) R, o
R R
OCHs "N PPA ji\/’\L |
®. PR - == A OCH,
+ N NH, 110 °C ~ 120 °C R] N
OCHs 2-Amino-4-methylpyridine
3 4 53, R, =CH;, R, =H
5b, R, =H, R, =CH,
R ©
liquid paraffin . | | OCH
o B > N N 3
350 °C ~370°C H

6a, R, = CH,, R, = H
6b, R, = H, R, = CH,

(5 or 6)-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one z_ &

= 7 % 4o Scheme 6 #7577 > FR-H & 2 3 2 & B R4 E 40T



g4 (6a)% (6b)2 & ~ R /T F H 5% AT Y F TR

2= D0, B L 1 3-methoxy acetophenone & A4 » 12 @
F R A% B g 1t 4p(sodium hydride) s % £ diethyl carbonate

FR T > T F P G ARG > HREF IR
R 472 (CHCL, 5 F 303 407 # 1 & # 3-methoxy ethyl

—_

benzoylacetate 2_ % ¢ Fi sk % 18 (3) o #=P~ 3-methoxy ethyl
benzoylacetate > #-3)%r » i £ PPA» A %[&Ew &7 =3 7 A
B~ X £ 2-amino-4-methylpyridine # 110~120 'C * & 7 £ 7 i &
J& o M CHCL B~ > * g kriz A v @it & 4
phenylpyrido[1,2-a] pyrimidin-4-ones (5a) % (5b) » £ {3 & 350 °C
FETRALEE B T @IATE 2 A1 & F S-methyl-2-
(3-methoxyphenyl)-1,8-naphthyridin-4-one (6a)% 6-methyl-2-
(3-methoxyphenyl)-1,8-naphthyridin-4-one (6b) -

4o [B):

6a: R, =CH;, R, =Hor
6b: R, =H,R,=CH,
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ﬁ;{*?‘;fé‘(EIMS) (B®5b-1)4 &+ 33 4% 5 (m/z 266) » &£ it & 5 0 5 3\
Ci6H14N,Ox 48 2 o

IR [F) 3 (F]5b-2) (KBr) : *1708 cm et (C=0) ¥ & J& # = it
% 5 %3079 em et (C-H) @ B 4R #5 v i o

UVE. % BT 1 A ey (CHCL3) nm (log €) : *8331.2 (4.24) e - =

54 v[’{
NMRF]:#: NMR % 4% % chloroform-d; (CDCl5)
(a) "H-NMR ) 3# (8] 5b-3)

Bfr gy  Faoptit &3 145 od HitHF -8

® & Ay 0 ¥ oa-d [T 315 (proton signals) % B §F e T R
BH 11025240 BH, s, CHy) » e ff B 5 CHy2 3 315 - @ 7]

O T MR+ 3 i forcfsz B35 1105 3.86 (3H, s, OCHj) -

RI§F >t OCHs2- 350 » @ [1,2-a]pyrimidin- 4-ones f&% + 2 F

FEL > NI BF 20 6.84 (1H, 5)  RIFH>TH-32 T+
HHL e FRL 2 5 A% 0 §7.007.02 (1H, m)% §7.36(1H, dd,
J=8.1,82Hz)d i+ § =4 & W jF f> H-4'2 H-5'> @ F15 2k 3
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Pz 5 MRt ME 6884 (1H, s) > i fh = H-6 > @ #1
428 7.58-7.63 (4H, m) » AI§F B *+H-2' - H-6' ~ H-8 ~ H-9 -

(b)°C-NMR 3% (HF122-4) : C\sH,N,O,— % F 16B AR5 » d

Bl 7o

BHETI L 6b L bl At e
it £ 6b2 S ET:
&4 6biE 4 kA B E216-218C -

F# (EIMS) (Bl6b -1) 4~ + 3+ % 5 (M/2266) » & it & 4 4 F 50

CisH1aN,Op4p {2

IR ] 3# (F)6b-2) (KBr) : 1558 cm™ &} imino group (C=N)#¥ &

P b3 fTiE > 21618 cm™ At carbonyl group (C=0) ¥ & #& 6 %

< » %3178 cm™ it amino group (N-H) # /& & e vz jcig » ¥ 5%

3033 cm™ At aromatic (C-H) ¥ B 4& #+ & fc i o

UV % 54 £ hpgy (CHCIy) nim (log 8) : *348.0 (4.10)fuf e %

134 v[’(
NMRE] 3% : NMR73 % 5 chloroform-d; (CDCly)

(a) 'H-NMR B]:# (®]6b-3 % E]6b-3-1)
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Bfr g r Tt &3 144 o d HitHF =8
% & H35% e & 'H-'H COSY B:# (®6b-4 2 El6b-4-1)> ¥ #-H &
+ 3 5i(proton signals) i & §F B4c T 0 g B 1120231
GH,s) Bff b5 CHs2 F=+ 5L @ FIF LT R 2 i
Bz B3 D05 3.80 BH, ) » R§F B> OCH, 2 U5 - @
naphthyridin-4-one F&Z b 2. F 3 350 IR G E B2 H 2.6 6.52
(IH,s)» PIFFB*H32L FFFagie vebo £ d 2 /I;Je”%g':rrﬂ-n@
WHSS I B B2 B 0 F P T 5 7.76 (1H, d, J = 1.8 Hz)
#5845 (1H,d,J = 1.3 H2)& Bl B 5 H7# H-52 173 38t - 5
A A HS 1172 (IH, br) 2 7+ 3087 B 5 NH - 1
naphthyridin-4-ones& % + 2 & + ETF B= S o )I} FHREIZEFF A
2 od M3 FEFOCH; » ¢ 5 - 427 + A E > $#3tortho-2
para-t=t 2 B3 0 @ SR Fons 0 URRFESNIR267.07
(1H, dd, J=8.0, 2.1 Hz) ~ 5 7.20 (1H, d, J = 2.1 Hz)£5 7.25-7.27
(IH, m) » Js» W5 5 H-4'~ H-2'"80 H-6'2. 3 g o gt #h > 3%
MRS IR 28 7.40 (1H, m) » e df ot H-S'2 53Uk -

(b) "C-NMR ] :# (F6b-5) :d B8+ 3 1SBARE T ME &
d 43 j\“ C16H14N202/T«F’ Ir— -ii”ﬁ 16”3;5#\},‘%'; ’ #C#a-lﬁljﬁ)g - évE]—ﬁJ\
B+ ELE dp o

(c) HMQC Bl 2 (B16b-6) : ik 21 & 2 2_4p B > 323pIS 18.0022 8
55472 BB §F B 5 CHy 2 OCH; © £ % » 7 10T (B = faopil i
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Fr ETF H4c™ 16109.62, 113.02, 116.34, 119.78, 130.41, 135.51 &2
153.56 % & &ﬁ?@; & C-3,C-2',C4, C-6', C-5,C-5&2C-T2 & = +
FEL

(x> H i >4 % e spm2 )75 0 Pl 5 RHMBCH (R
6b-7)2| §r4c 1 F £.C-2' (3 113.02)2 H-6' (5 7.25-7.27) % “Jit 4z
% & B % (correlation) - C-4' (8116.34)22 H-2' (§7.20)% H-6' (5
7.25-7.27)% *J correlation » @ C-6' (8 119.78)4 %] 2 H-4' (5 7.07)
H-2'(6 7.20)% H-3 (8 6.52)7% 3J correlation » = 2.+ § 129.57 ]2
CH; (82.31)% H-7(37.76)F ] correlation » i §F > C-62 A}
F 2L o C-5 (8 135.51)2 CH; (8 2.31)% H-7 (5 7.76) % °J
correlation - £ Jﬂz » 8 149.36 %] H-5 (5 8.45) 7 3] correlation » %)
B> C-8az AR 3 U500 7 8 151.297) 4 [ £2H-2' (8 7.20)~H-6'
(87.25-7.27)% H-3 (8 6.52)F °J % °J correlation > | & §F f 5 C-2
2 B F M EL o C-7 (8 153.56) CH; (8 2.31)F °J correlation
8 160.13 %] 4 %] 22 OCHj (5 3.80) ~ H-5' (5 7.40) ~ H-4' (5 7.25-7.27)
5 H-2'(37.20)% °J % “J correlation » #§fF > C-3'2 s R + 3
5o 3N I I Ak MOpE 32§ 178.87 F1PH-5 (5 8.45)F %
correlation # §F b 5 C-4 (C=0)z s + 3 %o % 15> d "C-NMR
Bl 4rf - mst R+ Al 2 e f v 740 5 §136.00
F] 4 w2 H-3 (8 6.52) % H-6' (5 7.25-7.27)% % % 2J correlation B
B b Bt C4as C-1'2 A i+ JU 3K o
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H-5' H-3 -OCHs CHs-

Bl 6b-7 i £ 4 6b 2. HMBC (CDCls-d,, 400 MHz)

it &4 5ber i L4 6bd HEH @4 A 1 &4 5 24 P &
Zulo it £46bz HEHME 5 7T NHUEL2 545 L £ 4

S5b3 8 i aromatic proton » @ f* & $»6b ¥ 3 7 i aromatic proton °
UV S e £ 7 AR o e a5 o &3 48 3 5 (miz
266) > 3 *“ﬂ‘ »EEEEY
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OCH,

Sb 6b

#1012 v & 47 T-methyl-2-(3-methoxyphenyl)pyrido[ 1,2-a]
Pyrimidin-4-one (5b)#_%5i8350 CE£ £ & R is » i =3 4arNE
IR AC8nizE 5 it £ 4 6-methyl-2-(3-methoxyphenyl)-

1,8-naphthyridin-4-one (6b)fx %_

£ 6a BH H T FaLICT

“E&F6aiF ¢ F AL 23E178-180C -

¥ 3% (EIMS) (Bl6a-1) A5 7 33 % 5 (M/2266) » &1t £ 4 & F 30
Ci6H1aN2Oo4p 72 -

IR ) 2 (162 -2) Vyay (KBr) em™ : #1619 cm’l/%@”ﬁ (C=0) " & I=
#o o  383162 cm’ >3 (C-H)¥ B B g o
3232 cm’ Jeed (N-H) ¥ B 3k w5 jT i o
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UVE 4 2z 1 L o (CHCL) nm (log €) : 338.6 (4.22)
"H-NMR (CDCl;-d; > 200 MHz) 6 (ppm) (¥6a -3) :

2.99 (3H, d, J = 0.4 Hz, CH;) » 3.88 (3H, s, OCH;) » 6.54 (1H, s,
H-3) » 6.95 (1H, d, J = 0.4 Hz, H-6) » 6.97-7.14 (1H, m, H-4") -
7.23-7.34 (2H, m, H-2', H-6') » 7.42-7.50 (1H, m, Hz, H-5") » 7.89
(1H, d, J = 5.0 Hz, H-7) » 10.72 (1H, br s, -NH)

BC-NMR (CDCl;-d, * 50 MHz) & (ppm) (¥ 6a-4) :

22.5-55.2-100.1-1109>112.1 1163 > 118.9 > 122.3 > 130.2 »
135.2 » 148.9 » 150.8 » 152.0 > 152.7 > 159.9 » 181.1

3.2. Carbamate g i72 $ 0 d =
3.2.1. [2-(3-Methoxyphenyl)-5-methyl-1,8-naphthyridin-4-yl]
diethylcarbamate (8)2. & = 22

4 Scheme 7 #777 » 11 i & 3 (6a) x4 = awd P B
diethylcarbamate 533 = & &) g L f=B~ 1t £ 4 (6a2)100 mg (0.375
mmol)F 4v » N, N-= 7 2 ¥ (N, N-Dimethylformamide ;
DMF)% 20ml » — 422c » Z §§#57 > 2R TF BH 1 B P
b~ g 440 10.82 mg (0.45 mmol)FE > g F e AL 0 K
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FEF 30 A48+ 0 jee )39 B4 » diethylcarbamate

60.75 mg (0.45 mmol) » ¥ >3 H T F R | FF o R FFIET

» 500 £ 2 k- P > B s ethyl acetate iP~ > 38 F Lk 458 0 17

HEF@®) AF 5 S58%-

OCH,

Scheme 7
CH O

3 o CH, O/\N/\

= I o §
| | + ¢ N/\CH3 (1) NEt,, CHCI,, 50°C; = N CH,
OCH >
SN ’ k or (2) NaH/DMF, rt ~ | _
H CH3 N" N
6a

d Bl #a0 o 2 A (EIMS) (BI8-1)s4 & 3+ & % (m/z
365) » ¥ :i ﬁ'{ N E’:“\g{'—;’? ) @- 4';" ””T’}’F“ﬁp i E VAN ;7\: C21H23N3O3A¢\ =+

BAP I & o “hrAeH A B AEY (B 6n e X LT T H[H . R

A fit & 6arhF + 55 10.72 (ppm)&ra BT 1-NHeh g% @ )
% > ¥ C31 ehHR » X §|carbonyl group & 2 i frin 3 H-3
€ e B Y H %‘r—?’m%’{ﬁﬁ B30 6.5 (ppm) = + 0 L F_F &
% ! diethylcarbamate:rff 7% > ¢ i carbonyl groupi ﬁ:*’fiﬁ:% W

Lo PN T {0 REH3PHTFMELE e MBS T
DEPT 13503 +if %5 41.95~41.61 (ppm)7 24 CH, 3 5LF

CECEEE E TR EE R S R
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diethylcarbamate /s 7 ¥ 1 & 47 (6a) » #714 Fir T e

3.2.2. 2-(3-Methoxyphenyl)-4-(4-methylpiperazine-1-carbonyl)
oxy-5-methyl-1,8-naphthyridine (10)z. & =

2 - &1 & 3+ 6-methyl-2-(3-methoxyphenyl)-1,8-
naphthyridin-4-one (6b) & 4 = 4w + 3 + 4-methylpiperazine-
carbonyl chloride % | - & £ f=B~ it & $ 6-methyl-2-(3-
methoxyphenyl)-1,8-naphthyridin-4-one (6b)100mg (0.375 mmol)
F4er DMF % 20ml > — 422e» = Fg3g® » 2R A RHY 1 B
BE S Ae o~ g it 4ph 10.82 mg (0.45 mmol)H#EFE 5 M PEE 5 e e A
A0 FRFEFHIONEE L 0 @e €T pEFE
4-methylpiperazine-1-carbonyl chloride 60.75 mg (0.45 mmol) » %
FRERTE - P BHRE BT R
TERFFHYSO6 ) FFE RBERARMCFEHATF AR

N\

o A bR A

%I o W EFELEF RO E o0 BRBERKEF I 0TCHE

72 = +4r Scheme 8 » F=B~ it £ F 6-methyl-2-(3-methoxyphenyl)
-1,8-naphthyridin-4-one (6b) 100 mg (0.375 mmol) & » % F 73,

? o 4v » pyridine ¥ 4-methylpiperazine-1-carbonyl chloride I %
B R R 120 °CF K 5~6 B pF o B O o RS
fEICEE o gkt o @i &P 4-[4-
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methylpiperazine-1-carbonyl)]-2-(3-methoxyphenyl)-5-Methyl-1,8-
naphthyridin-4-one (10) » & & 52 % o

Scheme 8
2 (@]
HaC Jk
= | + ¢ N/\ pyridine
X OCHj, U - =
NN ~ew, 1207
6b 9

& 5102 B AR

dd VB BE I s 5 3 CpHpuNOs L e i
PR L oA R j&ﬁfp‘?ﬁé%:‘f’d & 4 6b:-NH & + 31 5.5 11.72 (ppm)
R A 0 PH3RAFHNOO62NFT AL BhH o L
MEdEs o T AT R hEREHER A4 ¥ 5 d DEPT
135¢F) 38 Soif 10 44.22~44.80~54.49+54.77 (ppm)F 44 CH, =
W EL > # 51 4-methylpiperazine-1-carbonyl chloride 7 4%+ it & 4=

(6a) > & r2t Fizht v &4 BRI AR 1 8 0 TSR R o
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3.3 Amine %74 $ehg & B

B A F1* POCI; #-i &+ 5-methyl-2-(3-methoxyphenyl)-
1,8-naphthyridin-4-one (6a):& {7 % i* > & 4 > carbonyl group
%= Cl-4> 7 (#3iv &4 4-chloro-2-(3-methoxyphenyl)-5-
methyl-1,8-naphthyridin-4-one (11)57% & & 4= » 2_ 15 { B]#¥~-NH,
#-NHOH # > & 8.4 R o #r2 ¥ % & 1% phenol™ 3 i3 4>
AR R 140~145°CT 27k B F BRIFR G I~15 | pFF > ¥
F#-it £ 4 6a 3%+ alkylgroup » 5%+ F 1]t &5
4-(3-dimethylaminopropylamino)-2-(3-methoxyphenyl)-5-methyl-
1,8-naphthyridine (12) ~ 4-(2,3-dihydroxypropylamino)-2-
(3-methoxyphenyl)-5-methyl-1,8-naphthyridine (13)£2 ¥ 1|
5-methyl-(3-methoxyphenyl)-4-phenoxy-1,8-naphthyridine (14)

» 4 Scheme 10> #1755 o
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Scheme 1()23

CH; O CH; Cl
o8 _ o P
Y N OcHa Y N OcHs
6o 11
iv
( ) HOI J/OH
CHz N
CH, HN/\/\N/CH3 (iv)

| = X
CH
= |\ k N “ OCHg
OCH
N N ® /@ 15
12 CH; ©O

= | N
CHs HN/\(\OH |
X = OCHj
N~ N

= | N OH
OCH
\N N/ 3 14
13

Reagents and conditions :
(i) POCl,/reflux
(i) H,N(CH,);NMe,/excess phenol/140°C/1 h

(iif) H,NCH,CHOHCH ,OH/excess phenol/145°C/1 h
(iv) (HOCH,CH,),NH/excess phenol/145°C/1 h
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3.3.1 4-(3-Dimethylaminopropylamino)-2-(3- methoxyphenyl)-
5-methyl-1,8-naphthyridine (12)z. & =

F=P~ it & $ 4-chloro-2-(3-methoxyphenyl)-5-methyl-1,8-
naphthyridine (11) » 4 » i & 7 phenol » ¥ N,N-dimethyl-1, 3-
propanediamine 5] 1.2 B4 & » —42% » B FHg® AR 9 140
T+ WG 2 ) pF s EkirE o8t v @4
F12) -

5122 BHEET

d Bl e # a0 8 B (EIMS) (Bl12-1)54 + 3+ %% 5 (m/z
350) 0 T & B pdil g 1 £ e E ) e 3 58 Coy HagN,OR
Lo AW THER R A Bt & 4 (6a) FF 235 10.72 (ppm)
F BT 1-NHeRg % = f 4 - H3R A F 08 6,540 3 5L 4
A LB R 2867947 & R TR
= %éf#f@ © A 4% 0 5 d DEPT-1350 3 Frig .0 55.60 -
43.69 ~ 23.44 (ppm)F 3% CH, s3u 5LF B > 4 77 N,N-dimethyl-
1,3-propanediamine$x i & $=(6a) » & 11+ JaimEer gt it £ 512

SRR LR
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3.3.2. 4-(2,3-Dihydroxypropylamino)-2-(3-methoxyphenyl)-
5-methyl-1,8-naphthyridine (13)z. & =

F=P~ it & 4 4-chloro-2-(3-methoxyphenyl)-5-methyl-1,8-
naphthyridine 150 mg (0.624 mmol) (11) > 4 » & & 7 phenol » &
140~145 °C ™ #2 3-amino-1,2-propanediol 56.85 mg (0.624 mmol)
- AR R N2 P M E kTR A VAN LS
4-(2,3-dihydroxypropylamino)-2-(3-methoxyphenyl)-5-methyl-1,
8-naphthyridine (13) o

it 4P 132 BHEET

B R T F a0 DEPT-135 (hRl i i 76 46.34~64.76 (ppm)
724 CHyeu il B > & & e e ot 1 £ b o7 ip e
F+ 3 CoHy N3Oz 4p 4 & ca s P IR R A it &4 62t H
<+ 356 10.72 (ppm)ﬁﬁz B3 1-NH eng e jf 4 -2 C-3 & H
R +5L A 2 s > o7k} m-t%)%;—;ﬁf@ A2 b
6.07 (ppm)_t H T+ JAFLFH T P fa g ] OH-en54% > 47

‘E

rfgd b eng R AT > 3-amino-1,2-propanediol ﬁ%ﬂﬁ WE )

b B R RIRIR R & 0 AT B
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3.3.3. 5-methyl-(3-methoxyphenyl)-4-phenoxy-1,8-
naphthyridine (14) 2. & =

F=P~ it & 4 4-chloro-2-(3-methoxyphenyl)-5-methyl-1,8-
naphthyridine(11) 150 mg (0.52 mmol) > 4c » i & 77 phenol >
140~145 °C ™ ¥2 diethanolamine 79.69 mg (0.78 mmol)$§ +:% /it
1~2 ] P> gk 472 2 8> 7 (714 & 5-methyl-(3-
methoxyphenyl)-4-phenoxy-1,8-naphthyridine (14) - #* & = F B =7
2% » h A~ E 3 5 & #& diethanolamine # + 4-chloro-2-
(3-methoxyphenyl)-5-methyl-1,8-naphthyridine(11)> e §_* § % &
SArA T o SR HETHF R 0 KR A F % Yo phenol &
4i=ecnCrtomtixs B plAd A4 o7 i diethanolamine £2
phenol #p 2. ® » H % a3 ik > € - diethanolamine (7 H 34
4_> i = phenol % § & > @ % % 7c#v 4-chloro-2-(3-methoxy

phenyl)-5-methyl-1,8-naphthyridine(11) -

& 3 (14) T

d Bl v # A TEE R % % diethanolamine £
4-chloro-2-(3-methoxyphenyl)-5-methyl-1,8-naphthyridine(11) »
AP o R ET 0 IR H(EIMS) (B 14-1)04 + 315
i 5 (m/z340.9) 0 ® & #c -~ pEc Y £ P 5-methyl-(3-
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methoxyphenyl)-4-phenoxy-1,8-naphthyridine (14)#73f #f er4

7P CpHisNy O AR 7 & o KA S P VI R & it £ 4 6a (/f
F3U5L 8 10.72 (ppm)fF Bt 1-NH e = jf % » 2 C3 1 ehH
FFAsLAgd v# > TR oL RSHER A2 % 2 8
d DEPT-135 chfls§oif & & CH, U ibff o % 7
diethanolamine ¥ & 4%} > e & 5 d Bl gl rig ¥ #- phenol
o #3] i &% S5-methyl-(3-methoxyphenyl)-4-phenoxy-1,8-
naphthyridine (14) » #7125 w2 e

3.4. 5-(Dimethylamino)methyl-2-(3-methoxyphenyl)-1,8-
naphthyridin-4-one (18a)2. &

B L& &1 & F 5-methyl-2-(3-methoxyphenyl)-1,8-
naphthyridine (6a)% @i~ % chiki* & fi o & 5-CH; & %
5-CH,Br> £ #-5-CH,Br } ¢nBr % #% = H v B~ X £ » 4ralkylamine
BATA dr o Bl SAATA P RUGE PN SR g e Rig it e - A
pd AP & &> % & benzylic carbon 4 o g L
LAt 6a tF CHy A 4chdrd e fmilit o AL 5 L L4 6255
it 135 5-CHy § A4 5-CH,Bro i £ % w f63 F it
G RAZEINALRE P ERASFATa) A F ] 3 ik
A $(16a) » & J& ) e % 4 Scheme 11 #7571
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uid
N
&
=
'il
i}
F_w.
Tl
q_
EL;:.
/\~
5
‘3\
&
bt
o+
&
3

Jd
2

-\ 2 = 44 s
74 & 77 4rfé it 9 Scheme 11
Scheme 11
R, O Ry O
R, R Br
= ~NF
| | OCH, (1) NBS, benzoyl peroxide, CCl,, reflux ~ | | OCH
3
N (2) NBS, AIBN, CCl,, reflux; N
(3) DDH, benzoyl peroxide, CCl,, reflux;
6a or 6b or (4) MW. NBS, AIBN, CCl4, reflux 16a, R, = CH,, R, = H
16b,R, = H, R, = CH,
R
s 9 R; O
Re
= R
N » OCH, € — — — = o0 K |
N N 3 3 OCHj
H N N
H

18a, Ry = CH,N(CH,), , Rs= H
5= CHN(CHI, R 17a,R, = CH,Br, R,=H
18b, Ry = H, Rg = CH,N(CH,), 17b,R;=H, R, = CH,Br

3.4.1. 5-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one
2_ 8. 1v

#-1t & 47 5-methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one
6a 50 mg (0.19 mmol) & ;5>* CCly,— F3x » 100 ml 5= §f 5y

o £ 4v » N-7&7 = figd; "=(N-bromosuccinimide; NBS) 17 mg
(0.095 mmol) % iF% it = F ? fg(benzoyl peroxide)10 mg, — 4=
WHE R F a3l TR 0 F PEP BFRIENI
v iFo ¢ TR, r 3-bromo-5-methyl-2-(3-methoxyphenyl)-
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1,8-naphthyridin-4-one (16a) -

it £ (14)n% ’f#ﬁfi

4 F 3 (EIMS) (Bl16a-1)f347 » # & F 3+ 9§ (m/z 344.2) 2 4>
SB35 T g4p £ 1 £ ) E ¢ PBrz UBr(l:)ehk =% i
IB &Vt g - Bl md G T A
Btk t i & 46298 6.80 (1H, s, H-3)H % #Bre~ s m i 2 > H @
Gy BTG HREAR A ERGES > TR £516a0
109.05 (C-3)i=% , B g 5 & gl » @ 5 4 B0 foit & $ 6a4p

D

i1 d o Bedh A 45 0 7 A0 AR SBrosn i & Bk AC3 0 o

3.4.2. 6-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one
(6b)2_ ;5. 1v

a0 X EBrA F Al By EEHEM - T F 6-methyl-
2-(3-methoxyphenyl)-1,8-naphthyridin-4-one (6b) » H CHz-s > %
% g i F R (Bromination)) AR H B % T F £ A 4
# B o -1t £ $6b50 mg (0.19 mmol)f& %> CCl, > — F 2z » 100
mlen= §g¥g? o £ 4 » NBS 17 mg (0.095 mmol) % benzoyl

peroxide 10 mg » — A2#gFw ik B | PF o 3cE T > N F 7
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FroRREGIGCEPARAEZEIFEH AL ITb 2 L1764
F %8 it & $» 3-bromo-6-methyl-2-(3-methoxyphenyl)-1,8-
naphthyridin-4-one (16b) -

& 4 (16b) e H T

R IR R 0§ Y Y & $6bed 6.52H 4 (1H, s,

H-3)» &t &4 16bk i~ J % 7 > H i g E"fﬁf_;‘%’_}ﬁ“ﬁ'# A
AR RH 512535 F M NH-> %285 o FIpt 7 gt
FAebetit F g% o 0 MBrd& nC3it o gkl o 1 F
A S BT qeit E46bp i 0 Fod 11 b Bl EIR A 17 LT
F Renie* BLEZZ 5. C-3445 0 ¥ FEilt i & $ 5 3-bromo-6-
methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one 16b > @ ¥ +
EDEPT-135n®] 3% 7 & » ¥ & = i® CHy-c9peak A 4 > d pt { F
AT o SENBSeLAC F R T2 s it it A

4 bromination °

FE MMV RAEC3 AR RBFEALGEE ot 55 6a
6b ¥ € A 2 b fRenihit 2% > it £ 3-bromo-6-methyl-2-
(3-methoxyphenyl)-1,8-naphthyridin-4-one (16a) » £ it & 4~
3-bromo-6-methyl-2-(3-methoxyphenyl)-1, 8-naphthyridin-4-one
(16b) -
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3L PR B 2 RIER

B iide gz > 5N EE;E%%’%’E’ i B (% & -~ solvent)i® F -
N

FERFEFFRPESYNE A - a2 B ERD TR
F3E3 e N R bR S 3 % o it (Microwave) FoB) 3 - X
Wi R4S S50 4 Bd R E I mm-lm o 4% 300-300000

MHz?. A E 8753 BLS w BFig3) 78 FEF R
‘% i (Ba) HEF BFR > P RBAF c AT BRI
» H 4 & F B 2 dipole rotation™ Mg i £ 0 B P TR H

TN

A # ionic conduction#® #5 it & ° /& & B Fionic conduction#ik - -

Mok & *trearrangement ~ oxidation ~ reduction ~ alkylation -

FI’J

=

N-acylation ~ aromatic and nucleophlic substitution % & J§& &
BEed A ST F v w RSB RERE > NI
“B P ch e 3TE ROHOL 2 TN 0 F K 4 jTamas, P. ¥
B 4 302004 5 4 v gr v FR LA LiEE AT R L
= 2_ DHPQg" #g i & 4= » ¢ * HTIB([hydroxy (tosyloxy)-iodo]
benzene)§ /1 F 0 Sd MoA RS 0 A2 - i@ B A FrerPrototropic

shifts » @ DHPQut #g it & H i % = ZPQRg it & 4 o
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Schematic of sample

heating by microwaves e
b
.- £ ;Y
m L
Vow |— e T
: v
s’ P 1
\ T g
Vessel wall — ; !
is transparent to .'
microwave energy = Reactants-solvent
o mixture (absorbs
. B microwave energy)
’
L)
,
e
) =
P s
- A - .
Localized ‘l
superheating T
\ -
R
: *
Fig. 3
Scheme 12
H H
N Ph N Ph
2.4 equiv. HTIB ‘
—
Microwave
irradiation 2 min
(0] (6]
DHPQ PQ
Ac
l H
Ph N
2.4 equiv. HTIB
_—
Microwave
Ph
irradiation 3 min
(6] (0]
DHPQ 3-Phenyl-4-quinolone
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BEFR AIF L5 6a8I NBSIE (7 Mk RS F Bind & 2w
Wi i R B R T e B AR I s S
famZ FEICESF T 7 - BARER P HB RS AC3

b e 2 H L R0 s T

OCH,

NBS % AIBN & benzoyl peroxide si®#* T » ¥ 5148 8. A
d A(Br )k &> @ Brradical » € F &= Br, > B, %2 F &
Wik S 4o F R BT p d & F B (free-radical reaction)F » 4.
Bry)emk B &2 41D i% ] > NELAL e F B Fli kR
JREBEEA D AGBRE @ A Lt L (16a)F i M
FERLR 2V A RTF AP d ABNFE R S 48F & (chain

reaction) » & & JE¥ ok § B F Ay ’fjf‘u{ﬁ BY 7 pd AED
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3[4 B (4v: succinimide radical) > ¥ %77 48K & o s ¥ d F &
@ﬁﬂ%¥ﬁﬁ%@%%’@%%Fﬁ%%i’fﬁﬁiﬁﬁ

LRI OF BEFPAENLIC T I F I o L 4~ NBS (IF
=485 JeePih F chain-carrying species)® AIBN - ffd B2 2% %

(Bd 4ol RF ROARE  BIAFAL o TERG

4

sk Gl 0

‘—t\:b

WP R e B

I3 ee sUpR Y P ERRE T g4 & 5-CHj i 1 2 ik d 24
RV L I

Papddheiie pd ABp s HImh4 -
(- ) Bloomfield Mechanism;
(1) Initiation
AIBN—2C:-(Initial radicial)
(2) Propagation
C- + NBS—NS- + CBr
NS-+RH—R-+NSH (1)
R-+NBS—NS-+RBr (2)
(3) Termination
2NS-—2p d FL &2 ¥ (nonradical products)
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(Terminate raction)
(= ) Goldfinger Mechanism:
(1) Initiation
AIBN —2C-
(2) Propagation
C- + Br, —»CBr + Br-
Br- + RH —HBr + R- (1)
HBr + NBS —Br,+ NSH (2)
R- + Br, —»RBr + Br- (3)
(3) Termination
2Br-—Br, (Terminate reaction)

M BT AREd AIBN A A2 A BA D A @ 1
P d AT BN E e A RS L R R & NS
(succinimide radical)e & 4 o i A & ka7 0 Goldfinger
Mecharism j#% 3| £ £ > F] 5 succinimide radical % % & # - &
WO fR > g A ankit 32 L4 > P ketone-form s a

LR (B RIE) TR S C-3 1 i o e H R

a
B ¥ %4 & ¥ o 4o Scheme 13:
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Scheme 13

. A @

NBS, benzoyl peroxide

) )
CCl,, reflux

— OCHjz 4 2 | — OCHjs

N N N

=
A
N

14 19

% Scheme 13 # > f|* 3.3.3 & #r# } phenol 7t & F
5-methyl -(3-methoxyphenyl)-4-phenoxy-1,8-naphthyridine (14):%
HC3t a2 BB 2™ » 1M DMF 534 &

TR et F it £ 14 B - %1

R BRE > T2 T3t
B g $ 17a° A4oTE 3 B8R 3% 4 5-CH; F eni= % » 353
5-CH,Br > #] 5 53 DEPT-135 chipl3d > 2 I CHy-cnt 47 K 4
Food P¥irs CHy-T A A 4 FpHperilit &k > B¢ 4 prenh
Floy F4F3t od it £ 6a 2 CHy L4 & C-5F » 508
i & &1 € A2 3-bromo-5-methyl-2-(3-methoxyphenyl)-1,8-
naphthyridin-4-one (16a) > ** ¥ &5 F v 8 F 72 p FE L > 5|
4 4-chlorobenzyl chloride group (4= Scheme 14 #7771 ) » 25 =
4-[(4-chlorobenzyl)oxy]-2-(3-methoxyphenyl)-6-methyl-1,8-
naphthyridine (20)7i & 3= > 2% B H &2 %% = 2h® L8

o ¥ oo
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Scheme 14

4-chlorobenzyl chloride 0
6b Y

DDH, benzoyl peroxide B

Cl
‘ ‘ r (0]
NaH, dry DMF, r.t. HsC
y N A 1 CCl, , reflux Hztl:
= X
X = OCH,4
N N N P OCHj,3
N N
20 21

MR EREERF 2PN IS B eh” 20 2 4 NBS

%2 DDH 8t > Fig % Fow % 4 b B A5 18-
naphthyridine %% # » i #j2 % = benzylic carbone 7% i » J& -
% %L ¢* 1,8-naphthyridine or 1,8-naphthyridin-4-one % # * &

benzylic carbone # % 25 = radical > F| 7 & j* & {7 0 o
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me RF Bk

it g j}% }"j’j% %{\ ¢ A Z;\FTH-'F—[%.“H'J Ed (Hep3B) N B [%,‘tm el (A549) N
=~ % J§(colo205) 4 & i I B2 PR

B

3.5.1. smp %%ﬁﬁ@:

#-it &% DMSO i3 fd» T H#— 45|72 FERZ 1V &40k
220 Crkdh o F4e B E 24 o RS ER 2344 0.1% ™
T 5 i . DMSO A ¥ 575 0% (Hep3B) ~ 7 % 4w #2 (A549)
X % & (c0lo205)2. 2 4 - Hep3B (7.5x10°/ ml) ~ A549 (20x10°/
ml) ~ colo205 (20x10%/ ml) 32 %+ 96 well 32 % = & 244 =
200ul/ml ; 4e ~ & 467 k& 2 18 & F35 37 C iR A 95% 5%
CO, 2.8 % 407 ¥ 48 /| BF2_ 1 » & BB~} iT MTT-proliferation

assay § & °

3.5.2. MTT-proliferation assay :

3 ﬁ? i £ % PBS 2 5 4~ 10ul MTT solution *+ 37
TrE3 ] ; Dt i @ * DMSO (150ul/well)i3 f2 im¥e 2. %
2 ¢ 3pk 0 B fs 1 ELASA reader %t £ 570 nm 2. if i B ¥
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OD570 I)E'L °

—

Proliferation (%) = Sample ODs;, / Cont. ODs79 X100 %

FH AR £ 81428 ¢ B4R 11> v = phenoxyl2
3 8.0t & 47 16a ~ 16b 12 A 3¢ "8 %5 ‘w7z $&(human tumor cell lines;
HTCL):E (788 *F BBl > BB i S Hr R P A v
fm?2 (Hep3B) ~ ** i w72 (A549) ~ ~ % J(colo205) 24 & i F B2 58
Z Rl me R&F B EE 0 B % 4o Table 1 f= Table 2 #75¢ » &

e el & 5 R P
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Table 1. Cytotoxicity for compounds 8 ~ 11 ~ 12 ~ 14 against
Hep3B ~ A549 ~ Colo205

Table 1.

CH; R
~ N
~ ~ OCHj
NT N
O_
0 CH3 15 R=
8, R= »—N/_ ©/
—0 \—CH3 | (|3H3
YR == p = HN\/\/N\CHg
compound “Hep3B PA549 ‘Col0205
8 53.8 89.9 40.9
11 5.0 >50 1.0
12 33.1 >100 65.0
14 >100 >50 28.7

® Human liver carcinoma cells: Hep3B (7.5x10°/ ml) were incubated with
different concentration in 48rs.” Human lung carcinoma cells: A549 (20x
10%/ ml) ~ © Human colon adenocarcinoma cells: colo205 (20x10*/ ml) were
incubated with different concentration in 48 hrs. Data was presented as 1Csg

(UM) ~ * separate out
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Table 2. Cytotoxicity for compounds 16a ~ 16b against Hep3B ~
A549 ~ Colo205

Ry @]
R, - Br
\N ‘ N ‘ OCHj4
H

16a R, =CH,, R,=H

16b R, =H, R, =CH,

compound “Hep3B PA549 ‘Col0205
16a 16.6 >50* 24.3
16b >100 39.7 >50*

“Human liver carcinoma cells: Hep3B (7.5% 10/ ml) were incubated with
different concentration in 48rs.” Human lung carcinoma cells: A549 (20x
10/ ml) ~ © Human colon adenocarcinoma cells: colo205 (20x10*/ ml) were
incubated with different concentration in 48 hrs. Data was presented as 1Cs

(UM) ~ * separate out
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W3 - AP 2-PNARE D ka2 R DHTAHE T

N

- F 2 H SAR - W E R it &
LG ARE R R P RR BREFR? IR
Tk = 3 38 AR F TR > Y ELF  E 3% (S or 6)-methyl-2-(3-
methoxyphenyl)-1,8-naphthyridin-4-one (6a, 6b) & #+ it & 4= » g {1
e 4 & — I carbamate 2 amine derivatives » & & 65 4 B 2
% 0 FEitipe S5 R F L I2 R iprodrug () 0 F b £ R

& =0 ¥ i A5 = sodium salt 1(5 or 6)-aminomethyl derivatives > ¥

"

F 16 5 6b AR o AL B T SR
G EFIEH LS 17a 2 17Tb> H & A ER S Fie- H ek
i o
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5% ;L
51. FEHIBHZE K
5.1.1. #F%:
I N L
Benzoylchlorid
Benzoyl peroxide ( with 25% H,0)
Ethyl benzoylacetate
Liquid paraffin
N-Bromosuccinimide
N,N-Dimethylformamide
Sea sand

Sodium hydride 60%

Polyphosphoric acid 85%

2. M p ¥ K Lancaster 2 & ~’§

Benzyl chloride 99%
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4-Chlorobenzyl chloride 98%

Diethyl carbonate 98%
3-Methoxyacetophenone 97%
4-Methyl-2-aminopyridine 98%
5-Methyl-2-aminopyridine 99%
6-Methyl-2-aminopyridine 98%

N, N-Dimethyl-1,3-propanediamine 99%
. BLp Acros & & —‘F,L’
3-Amino-1,2-propanediol 98%

. B p Aldrich = & -ﬁ
4-Methyl-piperazine-carbonyl chloride hydrochloride 97%
. Fp 3L Fluka = p"%

Natrium, 99.5 9%

P APRArit F RN gﬁijﬁ

2, 2'-Azobis-isobutyronitrile

Glacial acetic acid (synthesis grade)

52



Magnesium sulfate anhydrous
Phenol

Sodium hydroxide (synthesis grade)

51.2 34
I MR AR B = 7
Choroform-d; (for NMR spectroscopy, 99.8 %)
Dimehylsulfoxide- dg (for NMR spectroscopy, 99.8 %)
Ethyl acetate (guaranted reagent; G.R)
Methanol (ACS grade; spectrophotometric grade)
2. fp 2 W Tedia = & —Ff
Absolute ethanol, 99.5 %%

Chloroform (ACS grade)
Diethanolamine

Ethyl ether anhydrous (guaranted reagent; G. R)

Toluene (ACS grade)
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3. MR SR Y

Ethanol, 959§

513

1. &% ¢ k& ~ 47 (Thin-Layer Chromatography)
a4 B EMerck = @ ! & 2_ Pl-e-coated-aluminium TLC

sheets (silica gel 60 Fps4 > 20%x20 cm » 0.2 mm layer thickness -

Art.554)

2. ¢ 1L¢ & & #7(Column Chromatography)
124, B E.Merck 2> # 1) 7.2 Silica gel 60 (70 -230 mesh)#

A
3. £ p Biowest
DMEM medium
F12 K medium
Fetal bovine serum (FBS)

RPMI 1640 culture medium

4. pp Gibco laboratories (Grand Island, NY)
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L-Glutamine

5. P p % B American Type Culture Collection (Manassas, VA

USA)
Hep3B
A549

co0lo205

52. €& hE

52.1. ¥ £ 3= % ¥ & (Nuclear Magnetic Resonance

Spectromete)
'H 2 PCH+rm 2 dr k2% 4 47 A3 * Bruker Advance
DPX-200 FT-NMR Spectrometer (* B ¥ # < # § £ k%

v

) > 11 CDCl; & DMSO-dg % i% 4,8 & ¥ #ic, 8 =5 Hzo 11 0
(ppm) & & 7 i“ B =4 @& » @ 11 TMS (tetramethylsilane) (6= 0)
B IR o B & W B ) Aot 5 X0 s & H 4 (singlet) 0 d

% = & % (doublet) > t % = & *# (triplet) » m % % ‘& (multiplet) °

br. # %% (broad) > dd % g = £ % (double doublet) -

5.2.2. 3% & (Mass Spectrophotometer)
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5.2.3.

5.2.4.

EIMS 14 VG platform II GC-MS instrument B| Z_> &+ it
TRET0ev Eimi mize(P IFEAFFLREY ©)

sz #F & 5k 2% % (Infrared Spectrophotometer)

o v AR 2 47 TRt IR Prestige-21/ FTIR-84008S
Spectrometer | T_> 1451t 47 (KBr)ks & & 37 &2 413 #) -
HH =5 d(om’) o

ek k> ¥ Rk k¥ iR (UV-Visible Spectrophotometer)
ek Sk ow B Sk R ¥ A 47 T2 4¢ * Shimadzu UV-Visible
Recording Spectrophotometer iB| Z_» @ * z & 538 > &

< BT E (M) B 725 nm > 12 loge % 51 Molar

absorptivity °

Y

5.2.5. 3 gkl T F (Melting Point Apparatus)

AR B A2 % B3 * Yanaco MP-500 D % 2Lip| ©_ %
Bl % Bl % B 2 40-500 °C > R AR A SRl o

5.2.6. % b £ F(UV Equipment)

& * CAMAG UV-Cabinet I # 7} sk L2 # 3 ‘®it

£ 254 nmm ¥ E L E 366nm 2 KR o

52.7. . E %% & 47 & (Enzyme-Linked Immunosorbent Assay
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reader, ELISA reader)
5.2.8. Bk £ & F & % $(CEM 300 Walt Microwave)

5.2.9.350 °C & # # (Montle heat) (New Lab instrument Co. Z|%5:
MNS 500 » 300 walt > 110V)
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53. it L&l

5.3.1 5-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one
(6a)2_ & =

5.3.1.1. 3-Methoxy-ethylbenzoylacetate (3)2. & =

P~ diethylcarbonate (5.9 g » 50 mmol) % >+ 300 £ = = Fg5g® > 4¢
> 150 & A 4o m R ERFR4E SRR B2 &K P F 0 2 sodium
hydride (1.8 g> 75 mmol)4c » = FEFg ¥ » T 4 T 7 F 1w ik o
¥ ¥ MF 4r 3-methoxyacetophenone (3.85g > 25 mmol) > * &

3o PELS 0 BER ARS AT D R 0 Av ~ 200 B E AR 0 Uk
s fec (S EER L DI Rk A

8RR R AR W2 &3 (A5 83 %) o

5.3.1.2. 8-Methyl-2-(3-methoxyphenyl)pyrido|[1,2-a]

pyrimidin-4-one (5a)2_ & =

B~2-amino-4-methylpyridine (2.43 g > 22.4 mmol) % ** = §g3g ¥ -
4v » i & Polyphosphoric acid > Polyphosphoric acid=& ¥ & it #-
2-amino-4-methylpyridine ¥ . ¥ » %= Fgsg4e 44 3 110~120 °C
FF > 5 BUF 4r 3-methoxy-ethylbenzoylacetate ()5 g » 22.5 mmol) >
B EHER LR o F REFFOe L B S FiE
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&' 3100 Cp > %&ﬁéfzomlifﬁj\’*itﬁ_d;/‘g"j‘gg
REP o FRRSFI IR A 24 AR R RS BT R
SFvRLEL =6 AL EL B PR

$ Bk B (A FT8 %) o

it & 4 5a

mp: 150-152 °C

IR: v (KBr)em™ (B]5a-1): 1677cm™ (C=0) > 3079 cm™ (C-H)
UV © A nax (CHCL;) nm (log €) : 355.4 (4.08)

"H-NMR (CDCl; > 200 MHZ) & (ppm) (#5a-2) :

2.46 (3H, s, CH;)» 3.86 (3H, s, OCH;)» 6.80 (1H, s, H-3) 6.91-7.02
(2H, m, H-4', H-7) » 7.32-7.40 (1H, m, H-5") » 7.49 (1H, s, H-9) -
7.58-7.62 (2H, m, H-2, H-6") » 8.93 (1H, d, J = 7.2 Hz, H-6)

BC-NMR (CDCl;-d, » 50 MHz) 6 (ppm) (¥ 52a-3) :

21.3-553-993-1124-1164>117.9-119.7 > 124.7 > 126.5 >
129.7 » 138.8 » 148.2 > 150.9 » 158.6 > 159.9 » 162.0

MS(EI): m/z 266 (M'+1)
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5.3.1.3. 5-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-
4-one (6a)2. &

B~ it & 4 8-methyl-2-(3-methoxyphenyl)pyrido[1,2-a]pyrimidin-
4-one 1 g (3.76 mmol) ¥ >+100% = = g¥g® > 4r » §15-20% 2
liquid paraffin > #-= g ¥3 % » & % # (New Lab instrument Co. 7|
g5: MNS 500> 300 walt> 110V)» i§] » & & ;4 #)(Merck Seasand) -
HIzFia- 2FRTT - FER Y 2B E 5 b5
e ? o H-o RN _FITLRZERY V- L
BRETT c FELAR S WEIBLAPHEIEZH I 0 ¥
BAELTA1210-20 C =+ B I~ 24§ FH- 27
d t‘"ﬂt%’?ﬁ“"’*~‘W§,z%.z§1ﬂ3350°Cié iy TRE
BRI B2 i A350-360°C 2% 0 M F BREFF S )
o b P o BEREIER O RES I Z X 0 R F D
1 & AP ¢ UK ¥R 0 liquid paraffin ¢ &5 & P 0 #liquid
paraffindg 4 F|4H- > A&4]* n-Hexaneds # i £ Uk 7 >

n-Hexane |- > 4rpt £4F 5 = =X %%’ d n-Hexane #-§] 4k crliquid
paraffinie J} o pL F BiTHRP = & T RAFE 0 28 A1 52
o MR F TR L R =31 ) A Rl s
¢ R g d NI o et T oA AL F SR B 2 liquid
paraffin- W = § * B e Al 2 H FF 4 2R 2H(AF305

%) o
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it & 4 6a
mp: 178-180 °C

IR:v (KBr)em™ (Fl6a-2): 1619 cm™ (C=0)>3162 cm™ (C-H) 3232
cm” (N-H)

UV : A nax (CHCI3) nm (log €) : 338.6 (4.22)
"H-NMR (CDCI; » 200 MHz) & (ppm) (F]6a-3) :

2.99 (3H, s, CH3)° 3.88 (3H, s, OCH;) > 6.54 (1H, s, H-3)» 6.95 (1H,
d,J=0.4 Hz, H-6)°6.97-7.14 (1H, m, H-4')>» 7.23-7.34 (2H, m, H-2',
H-6") > 7.42-7.50 (1H, m, Hz, H-5") » 7.89 (1H, d, J = 5.0 Hz, H-7) >

10.72 (1H, br s, -NH)

BC-NMR (CDCl;-d; > 50 MHz) & (ppm) (%] 6a-4):

22.5-55.2-100.1-1109>112.1 1163 118.9-122.3>130.2 »
135.2 » 148.9 > 150.8 » 152.0 > 152.7 » 159.9 » 181.1

MS(EI): m/z 266 (M*+1)

5.3.2. 6-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-

one(6b)2_ & =
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5.3.2.1. 3-Methoxy-ethylbenzoylacetate (3)2 &

F=2~ diethylcarbonate (5.9 g 50 mmol) ¥ ** 300 ml = §E¥x ¢ - 4¢
> 150 & A g moRELR4E KRB Z &K T F 2 sodium
hydride (1.8 g > 75 mmol) > 3+ 4e$ T 12 i > B FERF 4
3-methoxyacetophenone (3.85 g » 25 mmol) > * & -] FF{s »
BB RS G D 3R 0 4 r 200 F 2 FAGK 0 CURERL Y fo2
T OCEEER G R RS M E AR A A WA R
e kgz i E (A S 83 %) e

5.3.2.2 7-Methyl-2-(3-methoxyphenyl)pyrido[1,2-a]
pyrimidin-4-one (5b)2. &

F=2~5-methyl-2-aminopyridine (4.86 g > 45 mmol) ¥ ** = §g7g 7 >
‘v » if & polyphosphoric acid > polyphosphoric acids& ¥ & i #-
5-methyl-2-aminopyridine ¥ & ¥ » #-= $F¥g4e # 3 110~120 °C
B > 5 BUUF 4r 3-methoxy-ethylbenzoylacetate ()5 g » 22.5 mmol) >
B EHER LR o F REFEFOe L B S H o, iR
53100 °CRF o EF 520 mlE bk T BE 0 S F
TR P RRIRMIICE S 2 R e B R
SFCRCELER=6)  MARRE R FEM Y J SRR
g (A& 5 69 %) -

\»
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iL £ % 5h

mp: 163-164 °C

IR:v (KBr)cm ™' (8]5b-2): 1708 cm™ (C=0) > 3079 cm™' (C-H)
UV: A nax (CHCL) nm (log €) : 331.2 (4.24)

"H-NMR (CDCl; > 200 MHz)  (ppm) (#]5b-3) :

2.40 (3H, d, J = 0.8 Hz, CH;) » 3.86 (3H, s, OCH;) - 6.84 (1H, s,
H-3)»7.01 (1H, t, J = 1.8 Hz, H-4') » 7.36 (1H, t, J = 8.2 Hz, H-5') »
7.57~7.62 (4H, m, .H-2', H-6', H-8, H-9) > 8.83 (1H, s, H-6)

BC-NMR (CDCl;-d, » 50 MHz) & (ppm) (] 5b-4) :

18.2>553-999:>1124-1164-119.7 > 124.6 > 125.4 > 126.1 >
129.7 » 138.7 » 139.0 > 149.8 » 158.7 > 159.9 » 161.3

MS(EI): m/z 266 (M*+1)

5.3.2.3. 6-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin
-4-one (6b)2. & =

B~ it & 4 7-methyl-2-(3-methoxyphenyl)pyrido[1,2-a] pyrimidin-

4-one 1 g (3.76 mmol) & **100% = = FgHg P > 4v » 15-20% 2
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liquid paraffin > #-= 53 % » % # ¢ (New Lab instrument Co. 3
B5: MNS 500> 300 walt> 110V)» i§] » & & ;4 #)(Merck Seasand) -
NI ZFaeh- ZFRTT - JEREIY 2RI E 08 A
hgg e P o H - R FNIS0CLERT Y -Fr AR E
TE o fFTHEAR FEIEAAEFREIEZH S FER S

3210230 C=+ > F4ah ﬂéé’ég’%&’t“lﬂ??%ﬁé“‘i{
ﬂ@%%m’gﬁgﬁﬁJJ 350 C = ’ﬁéﬁﬁﬁﬁaﬁ
Flee > 2 B4 350360 C 2+ 0 B F BIEFF A i
FR -H#HEREIZRE REAIZX 0 P F DI RAP
¢ UK p¥g & o liquid paraffin € &5 &t > Kliquid paraffings #&
BRI * n-Hexane#E 4 i ik ¥~ » £ H#n-Hexane |4 > 4o
L EAES = ,%ﬁ d n-Hexane#-| 4k cliquid paraffinie 1) o gt &
BTy 1= & PR iR 2L g55NiE > MR &
Pzl fhe fr=3:10" )4 o i e KA frengpd LT
hopt T oA AL § Secne B 2 liquid paraffin 0 7 14 & 47 (6b)2 &
¢k A (A F38%) o

it £ 4 6b:
mp: 216-218 C

IR: V0, (KBr) cm™ (B]16b-2) : 1618 cm™ (C=0) > 3033 cm™
(C-H) > 3442 cm™ (N-H) -
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UV A nax (CHCI3) nm (log €) : 348.0 (4.10)
"H-NMR (CDCI; > 400 MHz) & (ppm) (%]6b-3) :

2.31 (3H, s, CH;)» 3.80 (3H, s, OCH;)» 6.52 (1H, s, H-3)» 7.07 (1H,
dd, J=8.0,2.1 Hz, H-4") » 7.20 (1H, d, J = 2.1 Hz, H-2" ) » 7.25-
7.27 (1H, m, H-6") » 7.40 (1H, m, H-5") » 7.76 (1H, d, J = 1.8 Hz,
H-7) » 8.45 (1H, d, J = 1.3 Hz, H-5) > 11.72 (1H, b, NH)

BC-NMR (CDCl; > 100 MHz) 6 (ppm) (F]6b-5) :

18.0 (CH;)» 55.4 (OCH;) > 109.6 (C-3) > 113.0 (C-2) » 116.3 (C-4’) -
119.7 (C-6") » 129.5 (C-6) > 130.4 (C-5°) » 135.5 (C-5) » 136.0 (C-4a.
C-1°)» 149.3 (C-8a)+ 151.2 (C-2) » 153.5 (C-7) 160.1 (C-3") » 178.8
(C=0)

MS(EI): m/z 266 (M*+1)

5.3.3. (5 or 6)-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridine &

i@ pvd 2 & =

5.3.3.1. [2-(3-Methoxyphenyl)-5-methyl-1,8-naphthyridin-4-yl|
diethylcarbamate (8)2. & =

F=P~ it & ¥ 5-methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-
one (6a)100 mg (0.38 mmol)# 4r » N,N-= 7 A ¥ Fgi(DMF ;
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N,N-Dimethylformamide) %) 20 ml » — 423t » = Fg#g ¥ » FH T
FRSY 1T B FF - 4vr g it4 10.82 mg (0.45 mmol)#E4E > + &
FH X 30 44 M P4 ~ diethylcarbamate 60.75 mg (0.45
mmol) > #BF3 TR T F - o) B RS EEEE ~ 500 F kR
® » f 14 Ethyl acetate /%2~ » s g 4718 - # it g+ 8) > &
% 58 % o

mp: 190~193 °C
IR: V0, (KBr) cm™ (F] 8-2) ¢ 1721.5 cm™ (C=0)
"H-NMR (CDCl; > 400 MHz) & (ppm) (% 8-3) :

1.10~1.18(6H, m, H-6"*,H-7") » 2.66 (1H, s, H-5) > 3.30 (2H, dd, J
=4,)=8,H-4)>3.41 (2H, dd, J=8,J =12, H-8*") » 3.79 (3H, s,
H-3") » 6.88~6.90 (1H, m, H-3) » 7.04 (1H, d, J = 4 Hz, H-6) »
721(1H, d, J = 12 Hz, H-4")» 7.53 (1H, s, H-2")» 7.61(1H, d, J = 8,
H-2%) » 7.82 (1H, s, H-5") » 8.82 (1H, d, J = 4, H-7)

BC-NMR (CDCl; > 100 MHz) & (ppm) (¥]8-4) :

128> 13.9-22.1-41.6>41.9>55.1>76.6>76.9>77.3>112.0 >
112.5-116.2>117.1>119.7-123.7-129.1 > 139.0 > 144.5> 152.5 >
152.9 > 157.0 » 157.7 » 159.2 » 159.7
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MS(EI): m/z 365 (M*+1)

5.3.2.3. 2-(3-Methoxyphenyl)-4-(4-methylpiperazine-1-
carbonyl)oxy-5-methyl-1,8-naphthyridine (10)2. & =

F=P~ it & $ 6-methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-
4-one (6b) 100 mg (0.375 mmol) & » % FFL® » ¢ PBF4c » pyridine
#2 4-methylpiperazine-1-carbonyl chloride — 42*< % % B sg® » U
B 120 CF X 5~6 B -] BB~ 2 m o F@/}E‘ﬁ”ﬁné EUETA
F)4Y > #-pyridine 4 3z 0 i F 4TS 0 B8 £ (10) 0 2 F 52
04 o

it &% 10
mp: 198~199 °C
"H-NMR (CDCls-d; > 200 MHz) § (ppm) (&) 10-1) :

2.40 (3H, s ,H-6) > 2.52~2.57 (7H, m, H-6", H-5", H-7") » 3.69 (2H,
t,J=4,H-4"),3.87 2H, t,J = 4 Hz, H-8")»3.93 (3H, s, H-3')» 7.04
(1H,d,J =4, H-4") » 7.39 (1H, m, H-2") » 7.75 (1H, d, J = 8 Hz,
H-6') » 7.87~8.04 (2H, m, H-5", H-7) » 8.87 (1H, d, J = 2 Hz, H-5)

BC-NMR (CDCl; > 50 MHz) 6 (ppm) (§10-3) :

18.6294>440->445>459>54.2>545>553-111.0-112.0>
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116.0-116.5>119.9-129.0-129.3>131.2-139.6> 151.6> 154.8 >
155.7 » 159.5 > 159.8

5.3.4. (5 or 6)-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridine
R HTE P2 £

5.3.4.1. 4-Chloro-2-(3-methoxyphenyl)-5-methyl-1, 8-
naphthyridin-4-one(11)2. & =

F=P it & 4 5-methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-
4-one (6a) 200 mg (0.75 mmol) » £ POCl; .5 138.34 mg (0.90
mmol) ~ dry CH,CliR & e 3x ~ = a3y " » R R60 C T #4EF
X104 48 > 2 F 2 POCI; ~ dry CH,CLyR € 7% 387 F &30
A gl ] o B IR ROE ST SR T @ F 4 AN
s, vELMEFAD A F65% o

5.3.4.2. 4-(3-Dimethylaminopropylamino)-2-(3-methoxy
phenyl)-5-methyl-1,8-naphthyridine (12)2. & =

F=P~ it & $ 4-chloro-2-(3-methoxyphenyl)-5-methyl-1,8-
naphthyridine 150 mg (0.52 mmol) » 4t » i & 57 phenol > A28 &
140 °C ¥ N,N-dimethyl-1,3-propanediamine 79.69 mg (0.78 mmol)
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e 12 0@ P REESR T E 2512 A
v iE 61 %

L2512
mp : 216-218 °C

IR: V. (KBr) cm™ (8] 12-2) : 3367cm™ ( N-H)
"H-NMR (CDCl; > 400 MHz) &(ppm) (#12-3) :

1.87 (2H, m, CH,) » 2.20 (3H, s, (CH3)*2) » 2.45 (2H, t, J = 4,
CH,) » 2.8 (3H, s, CH3) » 3.25 (2H, g, CH,) » 3.83 (3H, s, OCH3)
6.95 (1H, s, H-3) » 7.08 (1H, d, J = 4 Hz, H-6) » 7.23 (1H, m,
H-4')>7.31 (1H, m, H-2")» 7.76 (1H, d, J = 4 Hz, H-6') » 7.83(1H,s,
H-5) » 8.6 (1H, d, J =4 Hz, H-7)

BC-NMR (CDCl; > 50 MHz) 6 (ppm) (F]12-4) :

23.3>24.7-448°453>55.2-59.0-97.4>112.2>113.73>115.6 >
119.7-122.2>129.0> 141.1 > 144.6 - 151.5-153.8 > 157.9>159.2 »
159.6

MS(EI): m/z 350 (M*+1)
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5.3.4.3. 4-(2,3-dihydroxypropylamino)-2-(3-methoxyphenyl)-
5-methyl-1,8-naphthyridine (13)z. & =

F=P~ it & 4 4-chloro-2-(3-methoxyphenyl)-5-methyl-1,8-
naphthyridine 150 mg (0.624 mmol) » 4r » i & 7 phenol »
140~145 °C ™ #2 3-amino-1,2-propanediol 56.85 mg (0.624 mmol)
WHE R 2 kAR TEMLFA3) A
v iE 36%

it £ 413
mp: 165~166 °C
IR:v (KBr)em™ (813-1): 3343 cm™ (N-H)

"H-NMR (CDCl; > 200 MHz) & (ppm) (8 13-2) :

2.41 (1H, brs, H-5) > 3.18 (1H, s, H-2") » 3.73~3.90 (7H, m, H-3',
H-4", HO-3") > 6.07 (1H, br s, HO-4") > 6.32 (1H, s, H-3) > 6.67 (1H,
d, J=4Hz, H-6) > 6.79 (1H, d,J =4 Hz, H-4') » 6.83 (1H, d, J =2
Hz, H-2') » 7.20 (1H, d, J = 8, H-2") > 7.90 (1H, d, H-5") > 8.50 (1H,
d, J =4 Hz, H-7)

BC-NMR (CDCl; > 50 MHz) é (ppm) (#13-3) :
23.6°46.1>55.1>64.5>69.197.5-113.0>113.2>114.7> 119.6 >
122.3 5 129.1 > 140.1 > 145.5 > 150.8 > 153.6 > 156.8 > 159.1 > 159.5
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5.3.4.4. i* & $ 2-(3-Methoxyphenyl)-5-methyl-1,8-
naphthyridin-4-yl benzoate(14)2. & =

F=P~ it & 4 4-chloro-2-(3-methoxyphenyl)-5-methyl-1,8-
naphthyridine 150 mg (0.52 mmol) » 4c » i & 7 phenol > #
140~145°C ™ £ diethanolamine 79.69 mg (0.78 mmol)$#g ¢ & 4
12 ] B B AT A TR £ 4 (14) A% L 61 %

L2 414
mp: 159~160 °C
"H-NMR (CDCl; > 200 MHz) & (ppm) (# 14-2) :

2.86 (3H, s, H-5) > 3.80 (3H, s, H-5) » 6.74 (1H, d, J = 8 Hz, H-3) -
7.16~7.61(11H, m, H-6, H-4', H-2', H-6, H-5", H-1", H-2", H-3",
H-4", H-5", H-6")

BC-NMR (CDCI; » 50 MHz) & (ppm) (] 14-3) :

23.3>554-1043>112.5>1155>116.0- 118.8 > 119.5 > 120.6 >
124.2 > 125.8 > 129.5-130.2> 130.8 » 139.6 > 146.1 > 153.9 > 154.3 >
158.2 > 158.9 » 159.8 » 164.4

MS(EI): m/z 340.9 (M*+1)
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5.3.5. (5 or 6)-Methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-

4-one 775, 1"
5.3.5.1. 3-Bromo-5-methyl-2-(3-methoxyphenyl)-1,8-

naphthyridin-4-one (16a)2. & =

#-1t & ¥ 5-methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one
50 mg(0.19 mmol)& ;%> CCl, > — 3z » 100 ml ez FgHg 7 o
£ 4v » N-bromosuccinimide (NBS)17 mg (0.10 mmol) % &% it
Z ¥ 7 fiz benzoyl peroxide 10 mg » — A= # 4Lk Jh F S o] BEF o
WEFE AP EE O RRERICET @0 4 B R0

L (16a) - A% 5 60 % o

#-1t & 4 5-methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one

50 mg (0.19 mmol)f& %>+ CCly > — F x> 100 ml 5= FgHg® -
£ 4c » NBS 17 mg (0.095 mmol)% 2,2°-i% § = B 7 £ % (AIBN,
2,2’-Azobisisobutyronitrile) 10 mg » — A2+ ik g /] BF o
HEFER NG FEP FRREFIGCETES 4 A 2 1

L4 (16a)° A X 5 55%

-~
M-
X
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#-1t & # 5-methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-4-one
50 mg (0.19 mmol)& %3+ CCly > — 2z x> 100 ml e1= Fg¥g 7 -
£ 4 > 1,3-dibromo-5,5-dimethylhydantoin (DDH)17 mg (0.095
mmol)% benzoyl peroxide 10 mg > & AIBN » — A= 3@ i F &
5+$°ﬁﬁiﬁ’Uiﬁgy’%@%ﬁiﬁﬁ?@é3%

o 2it&4(16a)- AF 5 62% o
E

FU# B FpE ) Bk B O BAR-1Y £ 4 S-methyl-2-(3-
methoxyphenyl)-1,8-naphthyridin-4-one 50 mg(0.19 mmol)> 100 ml
n= FEFL Y 0 £ 4 » NBS 17 mg(0.10 mmol) % benzoyl peroxide
10mg> &% CCly> - e~ i F REY " EAEK 5 80T >
S R LI S IE ) 2= A L /}é‘“@/}é‘{ﬁi ok v #o
¢ HRE o 2 0 g in(16a) 0 A 55 T2% e

it £ 4 16a

mp: 239~2417C -
"H-NMR (CDCI; > 200 MHz) & (ppm) (¥ 16a-2) :

2.93(3H, d, H-6) » 3.81(3H, s, H-3") > 6.83 (1H, dd, J=4, J=6 Hz
H-6)>6.95 (1H, d, J=4, H-4")» 7.09~7.17 (3H, m, H-6', H-2'» H-5") »
7.44 (1H, dd, J=2, J=8 Hz H-7) » 12.05 (1H, br 5,-NH)
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BC-NMR (CDCl;-d; > 50 MHz) & (ppm) (% 16a-3) :

22.9-553-109.0>114.2-1159-117.0 > 120.8 » 122.4 > 129.9 »
1359 > 148.3 » 150.4 > 150.6 » 153.6 » 159.5 > 174.9

MS(EI): m/z 345(M*+1)

5.3.5.2. 3-Bromo-6-methyl-2-(3-methoxyphenyl)-1,8-
naphthyridin-4-one(16b)2. & =

= 2 4 @ i 5.3.5.1 c95-methyl-2-(3-methoxyphenyl)-1,
8-naphthyridin-4-one«77/5% it > 4] * N-bromosuccinimide(NBS) 17
mg(0.10mmol)% 2.2°-1% § = £ 7 A % (AIBN, 2,2’-
Azobisisobutyronitrile) 10 mg,fe i3>+ CCly ¥ 1 * N-
bromosuccinimide (NBS)17 mg (0.10 mmol)£2 iF % i* = ¥ 9 fig
benzoyl peroxidef& 5>+ CCly > — Adf4Eiw jnk i | PFE % ¢
@I 1 £ 3 (16b) «

i & 4~ (16b)

mp: 285~286 C -
"H-NMR (CDCI; > 200 MHz) & (ppm) (B]16b-2) :

2.25 (3H, s, H-5) » 3.80 (3H, s, H-3") » 6.89 (1H, d, J=2 Hz H-4") -
7.06~7.21 (3H, m, H-6', H-2'» H-5')» 7.47 (1H, t, J=8 Hz H-7) » 8.47
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(1H,d,J=2 Hz ) » 12.53 (1H, br s, -NH)
BC-NMR (CDCl;-d; > 50 MHz) 5 (ppm) (¥]16b-3) :

17.8555-106.2>114.8 - 115.7 - 117.1 > 121.5>129.6 » 130.2 >
134.2 » 135.9 » 148.0 » 150.7 > 154.7 » 159.0 » 172.3

5.3.6. 4-[(4-Chlorobenzyl)oxy]-2-(3-methoxyphenyl)-6
-methyl-1,8-naphthyridine (20)2. & =

F=P it & 4 6-methyl-2-(3-methoxyphenyl)-1,8-naphthyridin-
4-one 100 mg (0.375 mmol) T 4c » N,N-= ¥ 2 ? fgi(DMF ;
N,N-Dimethylformamide) $)20 ml > — 422z » = §g5g¥ > T/ T F
XL P> 4e » & 1 4010.82 mg (0.45 mmol)#F+= > s ¥ € §
e A4 o F RS X300 a0 e €013 0 EEF e d-
chlorobenzylchlorid 78.50 mg (0.48 mmol) » #3328 7 F & -
JPE S RIS HEAEE ~ 500% 2 koR P o o E FIRE > i F Lk
¥ (& %) t8 0 @i L5 (Q20)A F43% -
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