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Tab 1, Structrues and physical constants of 2-methyl-5-substituted phenoxy-6-methoxy-8-

(1-methyl-4-amino-butylamino)-quinolines

X
CH0: Ry~ -
N/ . C H3.
NHEH(CH2)3NH2
N H;- ~
1L~y
Gompd X (MP°C) | Yield(%) Formula (M
1L 2-CH; *165~169 29.8 CasH2sNsOs * 0.5C:H:04 * 0.25H:0 379
’ H? ’ 3"CH8 ‘90""93 21 .0 ’ C23H29N302 . C4H604 M Hzo - 379
Il 4-OCH; #4127~4128 36.1  |* CasHyoNsOs » C;H:04 + 0.5H:0 | 395
IL 4-Cl *156~158 28.1 CasHisNsO:Cl » C:Hz 04 + 0.75H,0 399
1I; 2,4-Cl, *162~165 23.6 CoeH:sN30,Cls » 0.5C: H:O4 433
It 6 2;4’5—C13 ”135"’137 51.9 szHuNaOzCls . CZHZOA hd 0.5H20 467
1L 3~CH;,4-Cl | **125~128 25.1 CasHeeN30:Cl + C:H:04 + 0. 5H:0 413

*Recrystallized from acetone—ether; **Recrystallized from ethanol; CaHaOs=oxalic acid; C4HeO4=

succinic acid
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Tab 2, Spectral characteristics of compound Il,

N
NH—CH—CHQ_‘C HZ_CH __NH2
CH3

UV?»S.?E”‘, nm 228(12,000; 266(13,600); 380(1,900)

o _ 1000~1040(s,YsC-0-C) 5 1220~1280(s,VasC-0-C) ;
IR(KBem™ | 1520,1606(s,3NH:*); 1700~1900(s~m,V-C=C-(1,2,4~tri
substituted phenyl)); 2600~2830(s, VNHs*) -

414(M+1,18.0)5 413(M*,71.3)5 355(M—(CHa)sNH,;»100)5 -
MS, m/z(%) 328 (M—CHCsHCI\LCH/gCHz, 6.0) '

NH

1.3(d,3H,J11,12=5.9 Hz,12-H); 1.7(m,4H,13,14~-H); 2.2(s,3H,7-H);
IHNMR(DMSO) 2.7(s,3H, 1-H); 3.9(s,3H,4-H); 6.1(d,1H,10-H); 6.5(q,1H,Js,,=2.9
Hz,IB,g—S 8 Hz,9-H); 6.8(d,1H.Js,0=2. 9 HZ:G"H) 7.2(d,1H,J;,,=8.8
HZ’ 8-H); 6.6(s, 1H, 5-H); 7.4(d, 1H, Jz,s 8.8 Hz, 2-H); 7.75(m,
2H, 16-H); 7.9(d, 1H, J;,5=8.8 Hz, 3-H); 3.6(m, 3H, 11,15-H)

S ppm,

BRERZERNZK, Z2EE %ﬁaﬁnuﬁﬁ HLAY i 3 17 T R IE Plasmodium
berghei MM BT EBFIEUE P. yoelii 7 EWFHERWENRE, SR %W, LEYy
i B9 SUEERBE T A, (HER R PR Y,

xR B S

M R AR EBREKIE. B Carlo Erba 1106 BE AW HITILE S, L BE
S ERELE +0.4% Bhp3, RN b Hitachi 557,40 4h4 J636E W Beckman
4260, BEREILRACH INM GX—-400, Bk MAT-711,

ey NI UK BRENSHBXIR A B &, AP AREERIININBTEN
33.1%, SCERIER B =R 32.0%, &5 R YR S RS SUREAR—3.
2-EEA-PEE-S-G-PEA-KERKE) ZHER (v,)

¥ 111 11.6 g(0.04 mol) .3—F Fk—4— 5 FE M} 8.0 g(0.056 mol) . Fo7K K.COs5.6 g(0.04mol)
5 DMF60 ml JB4), T 120" CHliiE sk, MR 10 h EFRVBERHEE, T B Ak
500 ml A, B E W IEAEE M, A 28 300 m] EEE S, BEGM 5 10.6¢,mpl37~139°C,
FER15.6% JLHEN BT CieH1sCIN,Os, 3 1 {H % C 54.84,H 4.30, N 7.88,Cl10.11; 52
{8 9% C 54.90;54,90,H'4.28; 4.23, N7.98; 8.09,Cl10.17; 10,18, MSm/z350(M*).

R E R B A LAY [Vis. IV, 3 ZB E 4 &, 1V, (X=2-CHs) mpl126
~128°C,7# 58 82.4% ,MSm/z 316 (M*) ; 1V,(X=3-CH;) mp 130°C,75 80.1% ,MS m/z
© 316 (M*) IVs(X=4-0CHs), IV, (X=4-Cl), [V4(X=2,4-Cly), 1V4(X=2,4,5-Cly)
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REMLWBFTHRM,
-HE-4-PEE--G-RE-4-JMERE) F (V)

IV, 10.6 g(0.03 mol) JREER 30 m1 M ZF 300 m1 RA, MAEIR 3 W R HE, ARA
55 T BB E K, T8 8.5¢,mp 122~124°C, 75K 91,8% JHE A CiHixsN.O4ClL,
BEMEH% C 54.49,H 4.24,N 9.07,Cl 11.49; 2315 % C 54.42,54.40,H 4.12;4.10,N8. 95;
Cli1.66; 11.36, MSm/z 308 (M*). '

R FERETERELEY Vi, WHZEES & . Vi (X=2-CHs) mp 137~138°C,
PR 93.2%, MSm/z274 (M*);V, (X=3-CHs) mp 118~119°C,*% 79.8%, MSm/z
274 (M*): Vs (X=4-OCH;) mp132~133°C, 7% 70.6%; V; (X=4-CI) mp 170~
171°C, 7= 81.4%, MSm/z294 (M*);Vs (X=2,4-Cl,) mp 172~174°C, =% 61.0%
MSm/z328 (M*); Ve (X=2,4,5-Cls) mp163~165°C, = H64.7%. HF Vs 5,0 N B
MILEW®), VeosByr=5 111 3 V WL BT,

-BE-5-G-BEA-FFEERE)--PHE-S-HEZEH (Vi)

¥ V,10.0¢(0.032mol) ,HyAs0,10.0¢ (0.064mol) 5 85% i HsPO,55ml iR &,
F 110°C MW A B, ZEBLHEF M 2- T 4.0 g (0.056 mol), 40 min PIMNZE. S5 R
FiahJ&, BT 120°CHBHHBEREMN 5 h, AR, BRMEBEYHAK 1,000m] 1, A
SR, HELR, WEEK, FUREL R 200 ml ERER, G RBBESE 25 ml, B
HRRERTAE, UGB KE—AMEE (1:1) W, WERTERS. BREN  EREYL
50 m] Zgﬁ?ﬁ?ﬁﬁ'a BEAT H3.5¢, mpl78~179°C, = H 30.5%, Ju & 5 7 CisHisNe
OCl, Hit{l % C60.26, H4.21, N7.80,Cl9.88; 5K H % C 59.94; 60.02, H4. 22;
4,24, N7.70,7.69, C110.29;10,25, MS m/z 358 (M*),

R ERHELEY Vi 3 HZBESSE. VL (X=2-CH,) REFFH B EN -
90°C, mp162°C,/=5 30.9%, MS m/z 324(M*); VI, (X=3-CHy) REFFIHEE Hy 90°C,
mp 208~210°C, 72K 34,8% MS m/z 324(M*); VI; (X=4-0CH,) REFIREEN 95°C,
mp 118~120°C,=5%29,4% , MS m/z 340 (M*); VI, (X=4-Cl) RRIFHHIEEN 110°C,
mp 162~ 163°C,7= % 38,5% ,MS m/z 344(M*); VIs(X=2,4-Cl,) RELFIHIREE K 120°C,
mp 160~162°C, 7= 34.8%, MSm/z378 (M*); VI, (X=2,4,5-Cls) RIFFIRIBE K
115°C, mp 205~206°C, 723 17.4%, MSm/z 412 (M¥),
1-PE-5-G-RE--FAERR)-c-PEBE--HEEH: (VIl,)

Wb kMY 4.0g, 10%ZhER 1.6 ml 5 Z8F 30 ml B4, BEHEE B 30 min, T M A VI,
2.0g (0.005 mol), Sk LEBELEIA 20 min, FeRud ik, AL BRWERRE, SHUERME
W, WEE oml, BRBERHAE, U_ARE—AMmE (2:1) i SRIFEERA
4, EER, HREVLIZE 20 ml EE G, BEAEK1.17g, mp124~125°C, R
64.0% ., FLEM CyHy N,0.Cl, ifl % C65.94, H5.19, N 8.54, Cl10.82; LW
{6 % C 65.47;, 65.80, H5,12; 5.14, N 8,41;8,54, C110.72; 10.68°MSm/z328 M%),

FRBES L&Y Vi, BZEESE & . VIL (X=2-CH;) mp155~156°C,
7% 75.8%, MS m/z 294 (M*),;VII,(X=3-CH;) mp 134~135°C,j* % 66.7% ,MSm/2
204 (M*) ;VII; (X=4-OCH;) mp 113~115°C, p%80.8%, MSm/z310 (M*) ;VII,

(X=4-Cl) mp148~149°C, =% 58.7% , MSm/z 314 (M*); VII; (X=2,4-Cl,) mp
112~114°C, 7= & 57,9%, MSm/z348 (M¥) ; VII, (X=2,4,5-Cls) mp114~115°C,
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7= 80.8%, MS m/z 382 (M*),
-PE-5-G-PE--FAEEE)-PEHE-8-( (-PE- 4—@B$ PEIE R E) TﬁEJE
MRERERER (vl _

¥ VI, 2.1¢ (0.006 mol) , 4-JR-1-4F%E " HIBE T M2k %% 2.4 ¢ (0.008mol) , =
ZiE 1.6 mIBA, 7 130°CHMBEFm#SiE 5 b, A - 140K H B LR R 1.2
(0.004mol) | =ZZWr 0.4ml, F 135°Cl%pmkis: 4 g, BIIANIR-1-4FE Bk
WAHEELSE 0.8 (0.003mol) | ZZJE 0. 4ml, F 145" CHUPPHILRIL 6 ¢, FRHE,
JAPIES 15 m] BB, KER BB EIRABIG 1/3, BRtRER 8, U Z0® Z8—A ek
(1:10) YEMtE, BREMEERBRE=Y, BUERKE—AMBE (1:1) B, BEIHRER
G4y, EGHH, BREWE ZERE, U HC i 2RI, BEELEEEE R &,
IBEEE, B 4820 ml BYd, BELEM H1.8g, mp128°C, R 48.5%, TES
Ca1HgNsO,CL-HCL, # i {5 % Ce64.17, H5.38, N7.24, Cl12.21; S230{H % C63.88;
63.97, H5.46; 5.44, N6.94; 6.99, Cl12.07; 11,90, MS m/z 543 (M%),

HREARTEMELaY VI~ AZEESER, & VIIL M hEER. VIILX=
2-CH,) mp 80~82°C, 7= 40. 8%, MSm/z509 (M*); VIII, (X=3-CHs ) mp 134~
136°C, 723 48.0% ,MS m/z 509 (M*),VII[;(X=4-OCH;)mp 52~53°C, ™% 59.1%),
MS m/z 525 (M*); VIII,(X=4-Cl)mp 105~ 108°C, P22 44.4% ,MS m/z 529 (M*); VIII;
(X=2,4-Cl;) mp60~61°C, =2 61.1%, MSm/z563 (M*); VIII, (X=2,4,5-Cls) mp
138~139°C, 7= 57.7%, MSm/z597(M?*),
2-BE-5-(-FE-4- ﬁ%ﬁ%) ~-6-B & E-8-(1-BE- 4—&& TERE) B ERE
(”7) '

¥ VI, 1.8¢ (‘0.003 mol) YEFT LFF 10 ml H, PAWKEKPFE, A 85% Wy K &
BF4ml, ERER 3h, BERREN. HREYLZE 0 ml B 2 K, SEREE T4
Wk, N 10 mol/L & KOH ¥k 10 ml, FEA-#R#E, LAH,ORe% ZEBEW 3 Ik, % 20
WUTEK Nap, SO, F Bt %, M LEW, RAERY ZEEAERE 2 pHe, FERITIEH
., WMEVIRE, HZE 40 ml BE G, B35 0.5g, mp120~125°C; B 28 30 m] B4
L B IRE AR 0.4, mp125~128°C, P88 25.1% , TTEE4HT CpsH,ysN3O,Cl- (COOH),
—+-H,O, #HHE % C58.53, He.10, Ng8.18,Cl6,91;52% {6 % C 58,22;58.38, H6, 31;
6.30, N7.97; 7.99, Cl6.91; 7.09, i MriiE % 2,

BRI R ALAY oo, PR, WEBERE L

gt Jn%?/\ﬁfﬂj’ér“" *ﬁﬂaﬂih&%ﬂﬂ LRI, EYRRABRHARERE. NI, BEEHT.
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1. Schmjdt LH. Relationships between chemical structures of 8-aminoquinolines and their capacities for
radical cure of infections with plasmodium [ ynomolgi in rhesus monkeys, Antimicrob Agents and
Chemother 1983; 24:615, '

2, LaMontagne MP, et al. Antimalarial 10. Synthesis of 4-substitutcd primaquine analogues as candidate
antimalarials. J Med Chem 1977; 20:1122,

3. LaMontagne MP, et al. Antimalarial 14. 5-Aryloxy-4-methylprimaquine analogues. A highly effective
se;'ies of blood and tissue schizonticidal agents. Ibid  1982; 25:1094.



172 . WM - Acta Pharmaceutica Sinica 1990;35(3,:167~172

4, SREM, %. FEHWHITXI. 4—EFE‘S‘Wﬁ%i%ﬂﬁ%E@%ﬁ?&ﬁﬁﬁﬂfm.%%gfﬁ 1984; 19:343,
5. Lauer WM, et al, Some derivatives of 8~aminoquinolines. / Am Chem Soc 1946 68:1546. _

SYNTHESIS OF 2-METHYL-5-SUBSTITUTED PHENOXY-PRIMA-
QUINE AND ANTIMALARIALS ACTIVITY

BH Zhong, RX Deng, JX Zhong and ] Wang
(Institute of Microbiology and E pidemiology, Academy of Military Medical Sciencess Beijing 100850)

ABSTRACT In searching for efficient, safe and radically curative agent and
causal prophylactics for malaria, seven 2-methyl-5-substituted phenoxy—6-methoxy-
8—(1-methy1—4—aminobuty1amino)—quinolivnes (I11~7 ) were synthesized and . their
antimalarial aclivities wete compared with the corresponding 4-methyl substituted
derivatives of primaquine, ‘

The startiﬁg material, 2-nitro—4—-methoxy—5-bromo—acetanilide (I1I), was prepa-—
red from p-methoxy aniline through acetylation, bromination ‘and nitration. III
was then condensed with sﬁbstit’uted,phenols in the presence of potassium carbonate,
The condensed products were subsequently hydrolyzed with dilute alcoholic hydro-
chloric acid to yield  2-nitro—4-methoxy-5-substituted phenoxy—-aniline (V) which
underwent Skraup's reaction with 2-butenal to provide the key intermediates 2~meth—
yl-5—substituted phenoxy—6-methoxy-8-nitroquinolines (VI). These 8-nitroquinoline
derivatives were reduced to 8-aminoquinoline derivatives (VII). The latter were
condensed with 4-bromo-1-phthalimido—pentane and then hydrolyzed with hydrazine
hydrate, the final products were obtained as oxalate or succinate, The structure of
the target compounds and unknown intermediates were confirmed by elementary and
spectral analysis, _

Primary biolological evaluation showed that all compounds Ilj~7 were much
less active than the 4-methyl substituted derivatives and slightly less active than
primaquine in both causal prophylactic test against Plasmodium yoelii and suppres—
sive antimalarial test against P berhei,

Key words Antimalarials; Primaquine analogues; Skraup's reaction





