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R 2% 23 W, 4 i Rk v 0 JL 1 AT T 2 14T R
ARAR 2R 205 1, A& 4 16 X5 I Bk /N B S 7R AT Sl 55 0
P, SRR DN JER 0 A 0 25 ik 55, 2 45t il LA 22 141 #48
B WEE, 7R 4- A B AR, R250H sk
XA R B PUEEN, Hhtb a4 44
40 mg-kg' B 2R iEPE, 160 mg-kg' T 5 HUB G /N iR
w3 HYA T, =T R 640 me-kg! AR A, i B R
I VE SN . B 1 mg-kg! SIIEE, U] 24
X B W ) 2 A A R 9| T 3 F 6 (LaMontagne MP,
Markovac A, Menke JR. Antimalarials. 10. Synthesis of

4-substituted primaquine analogues as candidate antima-

larials. J Med Chem, 1977, 20: 1122-1127),
42 S-F6-NIEVKERT R SRR IE 5-F A AU
1) 8- e Jot o e bk 2% 271 (1 v M i T SR BRI fb &
W, MBS T 5,6- AR 5,6- 0t — A FE AUAR K
8- BRIk B I iE 1 o B SR T T A B x I
JeNRBENE, R3450H T AR E T RLRAS
2 LA/ RAZ VS IS TE) R 2248 (AMST) IR ER (C) Ml
(D).

34 MHHRE R T A YIRS (AMST).
C I T, 22 BAIGTR & X TP e B G /N BRI skl /6
T 36 LAY 25.26.28.30.32 i1 34, 29 7
20 mg-kg' Il E T 2IIAEAEH, U 5,6- —HA RN
UGG PE SR T F AR 3 A0 6. SR 2 =i 771 &L 1Y)
AN ZIEE. 5,6 Wk — AP &Y (32~
35) R WALHES T

FSHIH T ALY 25~35.3 F1 6 X I G AR 1 i
WAEA . WTLLEBML A9 25~30 75 0.35 mg-kg' 71 &

Table 1 Typical compounds with varied 4-substituents or 8-diamino side chain

R CHs CHj, CHs;
H4CO. \ HaCO N HaCO \ H4CO. \
N7 N7 N7 CHs N7
HNY\/\NHZ HN\/\/\NH2 HN\/\/\N)\CH3 HN\(\/\/NHz
CH, g CH,
7-21 22 23 24
Compd. R Compd. R Compd. R
7 a—_)-o-t 12 Hoo—(_)-s- 18 NH,
8 Hsco—®—o—§ 13 HﬁoOS% 19 HaCNH—
c
9 m@o% 14 HsCO—% 20 c— >_\0’>i
FiC
10 @o 4 16 Hycs— 21 OH
H
H HsC. N
1 c N— 17 2 3
- Y

Table 2 Antimalarial activity of typical compounds. "Means one monkey was cured in four animals. “Means three mice were cured.

""Means toxicity for all five mice. AMST = Numbers with decimal point; NT = Not test

P. cynomolgi (rhesus monkey)

P. berghei (mice), AMST, days at mg-kg

Compd. - B .
Daily dose/mg-kg™ (x7) Activity 20 40 80 160 320 640
22 1.00 Inactive 0.1 0.1 13 3.5 6.7 8.1
23 0.25 Inactive NT NT NT 3.9 5.5 5/5T™
0.50 1/4C" NT NT NT NT NT NT
1.00 2/4C NT NT NT NT NT NT
24 0.50 Inactive 5.8 7.0 10.4 3/5C" 5/5C 5/5C
1.00 1/1¢C NT NT NT NT NT NT
3 0.25 Inactive NT 5.0 9.4 2T 5T 5T
0.50 10/12 C NT NT NT NT NT NT
1.00 4/4 C NT NT NT NT NT NT
6 0.25 8/12C NT NT NT NT NT NT
0.50 13/13 C NT NT 55 8.0 10.1 3C, 1T
1.00 1/1¢C NT NT NT
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Table 3 Antimalarial activity of 5,6-dimethoxy-8-quinolinediamines. NT = Not test

OCHR,
HsCO N
N“ R,
HNR3
Compd. R, R, R, P. berghei (mice), AMST, mg-kg™, sc
5 10 20 40 80 160 320 640
25 H CH, CH(CH,)(CH,),NH, NT NT 5.7 7.1 8.9 9.9 11.9 5T
1T 4T
26 H CH, (CH,),CH(CH,)NH, NT NT 11.4 5T NT 5T NT 5T
3T
27 H CH, CH(CH,CH,)(CH,),NH, NT NT - 0.1 NT 5T NT 5T
28 H CH, (CH,),CH(CH,) NH, NT NT 7.5 8.7 NT 5T NT 5T
1T 1T
29 H CH, CH(CH,)(CH,),NH, NT NT 3C 1C NT 5T NT 5T
1T
30 CH, CH, CH(CH,)(CH,),NH, NT NT 4.9 6.3 NT 5T NT 5T
3T
31 H H (CH,),CH(CH,)NH, NT NT 1.3 3.1 5.1 7.3 9.9 5T
3T

Table 4 Antimalarial activity of 5, 6-alkenedioxy-8-quinolinedi-

amines
(C\Hz)h\o CH,
o X
N
HNj/\/\NH2
R
P. berghei (mice), AMST, mg-kg", sc
Compd. n R
5 10 20 40 80 160 320 640
32 1 CH, - - - 0.1 - 0.1 - 0.3
33 2 CH, 67 83 1.1 5T 5T - 5T
3 1 CH, - - - 05 - 05 - 09
35 2 CHy 78 76 12 176 5T - 5T
3 - - - 50 94 2T 5T 5T
6 - - 3.1 49 55 9.1 101 3C
IT

Table 5 Radical curative antimalarial data of compounds 25-35.
NT = Not test

P. cynomolgi (thesus): mg-kg "' per day (x7), po

Compd.
0.75 0.5 0.35 0.125 0.0625

25 NT 1/1C 3/4C 11/13C 0/5
26 NT 1/1C 5/6C NT NT
27 4/5C NT 4/4C 6/10C 0/2C
28 3/3C NT 2/2C NT NT
29 3/5C NT 1/4C NT NT
30 4/5C NT 2/4C NT NT
31 0/2C NT 0/2C NT NT
32 0/3C NT 0/3C NT NT
33 0/2C NT 0/3C NT NT
34 0/5C NT 0/3C NT NT

3 4/4C 10/12C 0/2C NT NT

6 1/1C 13/14C 8/14C NT NT

A A FREE HE @ AE T, 25 M127 £ 0.125 mg kg
2 BUE R, Tk A AR 3 56 LA
RN AR BR R S, 6- FRIR 4h M I i T ROR 2

(LaMontagne MP, Markovac A, Khan MS. Antimalarials.
13. 5-Alkoxy analogues of 4-methylprimaquine. J Med
Chem, 1982, 25: 964-968).
43 S-FREMTHR 507 EUIEUE = 06 AR
B, B DR SRR 50 E A TR R, i, K
8- [&] 7 g 5 B v v 14 1 I 5% NHCH(CH,,)(CH,),NH,,
RIS W B FE A PIE SR HUR G 0 /)N BRI
A TR 6. X5 MMEEY) (36~40) [IHUE I I AR i
T3Me, LU 5-T7 ARG TER T 5- AL . JUHE
38 1£ 5 mg-kg' A& N Al A A Gy, 1 B AR & ek
640 mg-kg ' & A7 E I EEE, SO TR VR IT R M.
HBET VR T A6 A 36~40 X £ T8 Ak e 5 e Rk g
W 7 RAIGTT AR, 51 T3 7. 45 5 Wil Ve i i v 2
36.39 7140, /24 H 0.316 mg-kg' 78 VA& T 4 #B 1)

Table 6 Suppressive antimalarial activity of compounds 36-40

on infected mice. NT = Not test

3
NI
RT/
O CH.

HsCO

3
X

=

N

HN NH,

CHs

Mouse test infected by P. berghei, five mice,

Compd. R mg-kg" (xI)

5 10 20 40 80 160 320 640
36 3-CF, 65 2C s5C 5C sC 5C 5C 1C.2T
37 2,4—C12 40 1C 5C 5C sC 5C 4C,IT 3C,IT
38 34-Cl, 4C 5C sC s5C sC 5C 5C 5C
39 4-OCH, 55 59 1C s5C sC 5C 5C 2C3T
40 4-F 7.0 3C 4C 5C 5C 5C 4C,1T 3C.2T
3 NT NT NT 22 42 64 7.0 5T 5T
6 NT NT NT 40 50 94 1082T 5T 5T
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Table 7 Radical curative activity of 4-methyl-5-(aryloxy)prima-
quine analogues on infected monkey. "Ratio of moles of primaquine
to achieve 100% cures divided by moles of test compound to achieve

100% cures

NI
N0 oh
Haco N
N
HNY\/\/NHZ
CHs
Test of infected monkeys, dose Molar
Compd. R in mg-kg" (x7) primaquine
0.1 0.316 1.0 index”
36 3-CF, 0/2C 2/2C 2/2C 4.8
37 2,4-Cl, 0/3C 12C 33C 1.4
38 3,4-Cl, 0/3C 12C 3/3C 1.3
39 4-OCH, 0/2C 2/2C 3/3C 4.3
40 4-F 0/3C 2/2C 3/3C 4.2
3 - Not test 02C 12C 1.0

AR, 36 IR IRBUCH R

&1 36 5 & WG, 45— IKG5T & 0.875 mg-kg!

WEH RO, b R AR T A A 4R,
0.437 5 mg-kg' 215 BN fiF, B EN TR S &%
(5 F 97 20 (KB 8w, 327 25 0 o 4- R A 5-m-
CF,- % % 3 50 4id v PUJE 35 P4 1) 3 2% (LaMontagne
MP, Blumbergs P, Strube RE. Antimalarials. 14. 5-(Ary-
loxy)-4-methylprimaquine analogues. A highly effective
series of blood and tissue schizonticidal agents. J] Med
Chem, 1982, 25: 1094-1097).
4.4 2-(IERHERTR Lz, L&Y 36 AN
& AR 7o E I R PR R MR 1) 23 A i
YERI I . BEAR AUBE SR W, 240 5N PSR AT B AIG
WEWR R, (B R IUEE . XD E S
b - FR S AR A G, A 36 7 A, AR TR
Yp a1 UL Je 2-F2 KL (42).2-05 I (43, 44) (b & . 45
BRI 2-HEEA SV 41 17677 JE R UG/ B
W R T 36 AR ISL AR 2- 0 kA0 5 1) 42 A 2- 05 S AL
“ 43 144,

T8 247 AR AEAE T, 5 75 82 500 /0 3- =3
R S T R ik A B, BRI 5 B T IR 5
5-1E CLRUE (45) MT5 e A2 3" = 90 T R AL (46) 1L
1), 45 A 46 th 2 BLBR 1 HUIE I TE, 327 2- F 2k
A 5-Ar g K A A A Tm Ak NI R AR TE 2- 4
Fe-5-(4- TR B 2- YA R -5-(4- 90 A) A& K0
TGP, RONLA P 39 R 40 [HTEE 5 36 FH 2 .

5 EEMLEYRELERAREYREE
K ERE SIS TR AL A 36,4145 A 46 TEAN XT

F3C : O CH

3 3
HsCO A

7

N~ "OR
HN NH,
CH3;
41 R=CHj;; 42 R=H;
43 R:4-C1C6H4;
44 R=4-CIC¢H,CH,

{ CF,4
O CHs

HsCO

HC” "0  CH,
HsCO

N X
— —
N” >OCH, N” >OCH,
HNYWNHQ HN\(\/\/NHZ
CHs CHs
45 46

TR /N (B2 R A 24) R e (HE B 45 24) s Ree
%, I 5AE M 3) fEELi, 4554 TR 8 K9,

Table 8 Suppressive antimalarial activity of typical compounds
for P. berghei infected rane mice. "Abbreviations used are I = Inac-
tive, C = Cure, T = Toxic, NT = Not test

AMST, cure, toxic or inactive at mg-kg™", sc”

Compd.
5 10 20 40 80 160 320 640
3 NT NT NT I I 9.0 2T 5T
36 I I 1C 4C 5C 5C 5C  4C/1T
41 1 1 3C 5C 5C 5C 5C  4C1T
45 1 I 105 2C 5C 4C 5T 5T
46 I 8.1 1C 2C  2C/IT 1CAT 3T NT

Table 9 Radical curative antimalarial activity of typical com-

pounds for P. cynomolgi infected rhesus monkeys. NT = Not test

mg kg per day (x7), po Molar primaquine

Compd. .
0.0316 0.1 0.316 1.0 1.3 index
3 NT 02C 02C 12C 6/6C 1.0
36 02C 02C 22C 22C NT 6.8
41 02C 24C 44C 22C NT 12.8
45 0/3C 1/4C 33C 22C NT NT
46 NT NT NT NT NT NT

MF 9 T LU H Ak A4 41 % B b UL sh P i) i 1
YER 2 AR T SR BRI T HoAh Ak &4, 3k FH
RV T 41 F0 36 1127 A A i ey L 210 2 1 i (BRI ER
UF), 41 (17K T L 36 AR Wi %

415 KB S rE R (B B RUIE s v i) #E 3
KT 36 713 (B4 ns). MImiffie 7 41 HEELEY)
HENTF R B, & % NAthAE T 28 (tafenoquine), 7 T
TH A F YR, N IR . 4 PR AT AR PR T
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I B A A T 22 A T 8] H A G0 R 5 R R i £
W, IF HAENAR N 232 KA 2~3 ), L1 6 40 R 24

(37R) J& AT 58 43 KR A P D R AR, 22 4 O RO
WAMR 2555 2 J7 I AR T LA ek SR 254 . 3
FDA T 2018 &4t #E 11X A 1 GSK 2 7/t K B e
2y b, TR R R IE R B, O 60 K
R H AR ¥a M 19 BUE 245 (LaMontagne MP, Blumbergs
P, Smith DC. A ntimalarials. 16. Synthesis of 2-sub-
stituted analogs of 8-[(4-amino-1-methylbutyl)amino]-6-
methoxy-4-methyl-5-[3-(trifluoromethyl)phenoxy]quino-
line as candidate antimalarials. J] Med Chem, 1989, 32:
1728-1732).



