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BATLAX - B AR e SRRk, & L 2- PR L6, 9- 4ROV 02, 53, 5- X (b i - 17 - W
- REERE S HBI-ZEEERAD LAY I B =B EL W& IE (pyracrine) , B &
BENE RERER® W LiR6,9- Y i 5x-EREXMSE 4, Fi{T Mannich KW i
B EREERHERETRERE AEY I, IV RV 5351 FY b (azacrin) @ 5- ALK
B R 5- R HE 0 [ IR G A R AT DA 2- SN R ROk, 4 B A - P ALK
-7,10- “FEH (0)1,5-250 &4, 7- —4-1,5-RIE.MES V- ZZEE-1-HETHSES . B
KAWL BESNE ERTRENMSEERERRSES S HHEEEY IV R V. I8
3 VA REORE, T- -1, 5ER A SX-BEERE S , FHT Mannich R i% .

L&Y 1~V BRET A d MEE,po B2, %4 BB R A RE R B & M ANKA % R
HE 2 0E bR /N BT IR, 48K po 12. 5 mg/kg, 3t4 d,LEH I~V X E B ANKA BRIERS
ZHIE4 d fy i, 4 §129100,75,75,0%100%; 20 d B9IM&I 2, 42514100, 12.5, 0, 0%
12.5% . RULEY I~V §fEfHRmuE3Ene (D . HX po 12. 5525 mg/ke, 364 4, L& 11
~V XH R R T SRR E SRR S EE—E BB XRAE S
W) I~V S PRF RS 5 T AR 4 d ek sie R SR TR iRR. %
Z2rROEED IR FTHBEBNESEAERAMY FXNAHHENARERAN HEH
EDgo, 43 8240. 9, 0.7, 3. 1501. 9 mg/(kg+d) X 4 d; X H 25 (drug-resistance ) i £ FCIE JR B
JB BRI 5 B (P. yoeisi nigeriensis Line) i) EDgo, 4351%0.7, 1.5, 6.75%13. 0 mg/(kg+d) X 4 d;
ﬁﬁﬁﬁ(ﬁﬁﬁ EDqo /U Bk EDeo) 43 511 240. 8, 2.1, 2. 1%6. 8 L5481 K IV —X‘TJZQEJE H
FITL 5 Z 9 EDoo4Y $1285. 2/%30. 0 mg/(kged) X 4 d #BRIEEY U~V HHIERR, R
HERO,XBRTERNRRER. '
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BEARIE; L4608 IR-408%]; B BEIEIR(L N Bruker AM-4008; RN
MAT-711%, o
2 PEE-o-J-9[3,5 -WALBHEE-1-FEH)-¢ -BEFXE]HEVRAD

¥3,5- DL (MM ARE- 1 - B B5)-4- 13 5 Z.Be 3 B, 4 (0. 02 mol) 510% HCl W35 ml F
BBk LR RE4 b, DI 2- B4R 2E-6,9- Z4ELHY B2 3 g(0. 01 mol) }95% Z. B30 ml, BKLE [T 8 h,
TR, I WH NHLOH PAIERE, BB, TR A CHEESR . BEAH K3 8¢, /F69), mp
118~119°C (SMR) GLRRAIRE S 2 . TEE 27 CooHaoCIN,O:, FERAE % : C 69. 69, H 6. 38, Cl
6.87, N 10.84; L& % C 69.50, H 6.31, C1 7.01, N 10. 91, IR(KBr)em™', 3250,2950,
1630,1560,1515,1235, 'HNMR(CDCl:) 8 ppm; 1. 8(m,8H,dipyrrolidinyl C;-2H, C4-2H), 2.55
(m,8H, dipyrrolidinyl C,-2H, Cs-2H), 3.64(s, 4H,di-CH,N), 3.70(s,3H,0CH;), 6. 68(s,2H,
phenyl C,-H, Ce-H), 7. 04(d,1H,J=9.0 Hz,C,-H), 7. 18(d,14,J=10.7 Hz, C;-H), 7. 24(d,
1H,J=10.7 Hz, Cs-H), 7. 35(d,1H,J=9. 0 Hz, C;-H), 7.87(d,1H,Cs-H), 7.98(d,1H,C;-
H), 8.05(s,1H,NH), MS m/z 516(M*),
2N 6 -9 (4 -“ZEE- U -FRETH)-FRAKHF®)1,5- g (UD

BB ECRE, FIBLEY U EEBRE NS K, P 3T76%, mp 216~218°C (4
19 TSR IR EOW AR AR 20 = 4% B K mp 172~ 174°C (SMR) 5 B Sk mp 224~226 C 1,
56 K 43 BT Co2HzeCIN,0+ 2HCI - 2H,0, FHi{H % . C 51. 81, H 7. 26, C1 20. 90, N 10. 99; L
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5% . C 51.90, H 6.80. Cl 20.99. N 11. 39, Base; IR(KBr)em™'; 3300, 2950, 1615, 1560,
1515,1265, Base:'HNMR(CDCL:) 5 ppm: 0. 88(t,6H,J=7 Hz, di-CH;CH,N), 1. 30(d,3H,J=
6.4 Hz, CHyCH), 1. 52(m, 4H,CH,CH,CH,N), 2. 35(m, 6H,CH,N-di-CH,CH;), 3. 96 (s.3H,
OCH,). 4.29(m, 1H,CH,CH), 6.55(d,1H,J=9. 2 Hz, C-H), 7.36(d,1H,J=9. 2 Hz,C,-H),
7.12(d,1H,J=9. 2 Hz,Cy-H), 7. 90(s;1H,NH), 7.98(d,1H,Cs-H), 8. 04(d,1H,J=9. 2 Hz,
Cs-H), MS m/z 400(M™),
R4 -“ZEE-V-PETE)-FE-1,5-FRgaAV)

FE4,7- Z&-1,5-%80¢1. 6 g(0. 008 mo) 5EEI0 ml B4, F120CHEH K M1 h, 420 b
A N-ZZBH-1-FH-T 3 (0. 019 mol), kSER SV 6 h, ¥ &1, IIA Z BB, P B Z BE VK -
BN R ER— ZBE W BT i RERER UB R, TR, mp 214~216°C, JTLE ST CirHasCIN, -
2CsH:N;O; , FE D H % . C 44. 70, H 3. 98, Cl 4.56, N 17.98; S {H§%.C 44.74, H 3. 97, C1
4.55, N 18. 0,4% LRE kB ELE T K+, F NH,OH 1 Ei ik, Z B R EL, To7K MgSO,T-1%,
IR LB, W4 bp 195~215°/266. 644~ 399. 966 Pa(2~3 mmHg) [bp 80~100°/6. 6661
Pa(0. 05 mmHg) T A0, HO0.9 g, K36 %, T E T CHusCIN, B % . C 63. 65,
H 7.80, Cl 11.07. N 17. 47; S2B{§ % . C 63.70, H 7. 84, C1 11. 08, N 17. 65, IR(KBr)em ™!,
3675, 1590, 1560, 1515, 1260,’HNMR (CDCL;) & ppm: 0. 90(t,6H,J=7 Hz,di-CH:CH,), 1. 22
(d,3H,J=6. 4 Hz, CHyCH), 1.54(m,4H,CH,CH,), 2. 38(m,6H,CH,N-di-CH,CH;), 3. 61(m,
1H,CH), 6.40(d,1H,J=5.5 Hz, C;-H), 6. 45(d, 1H,NH), 8. 08(d,1H,J=1. 8 Hz, Cs-H),
8.38(d.1H.J=5.5 Hz,C,-H), 8.42(d,1H,J=1. 8 Hz,Cs-H) .MS m/z 320(M*),
7-J-4-03 5 TR E-1-RE)-4 -BRER-HE-1,5- K0 (V)

S5 XM R T -1 - - 4- ¥ 3. 2 g (0.0) mol) J24,7- —4-1,5-2508 1 ¢
(0. 005 mol) Ik &4 TU iy i 4% 5 AL 28 , /SR VA NHL OH AP 28 Bt , 8t i, 4R BUR
Tk MeSO, T4 EBR AN TR i PR AR A0 - 10, SRR HU N BB — P MR 2 B, 7 1 T4
MO CREL GBI EY V BRI, 28, 545, mp 176~ 178°C (S5HR) CCER©
HEALE R AMRYO0. 21 g LBk B BIF ). TE D CuHuCIN:O « 4H,PO,, B % . C
34.71, H 4.82, C1 4.28, N 8. 44; LW {H% . C 34.68, H 5.01, Cl 4. 24, N 8, 61, Base;IR
(KBr) em™*; 3300, 1610, 1565, 1515, 1250, Base; 'HNMR (CDCl;) & ppm: 1. 80 (m, 8H,
dipyrrolidinyl C;-2H, C4-2H), 2. 61(m, 8H,dipyrrolidinyt C;-2H,Cs-2H), 3. 85(s, 4H,di-CH,N),
6.70(d, 1H,J=5. 7 Hz,C;-H), 7. 04(s, 2H,phenyl C;-H,Cs-H), 8. 10(s, 1H,NH), 8.32(d,1H,
Cy-H), 8.40(d,1H,J=5.7 Hz,(:-H), 8. 58(d,1H,Co-HD,
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| SYNTHESIS OF PYRONARIDINE RELATED COMPOUNDS AND
COMPARISON OF ANTIMALARIAL ACTIVITIES*

C Chen, XY Zheng and HZ Guo -
(Institute of Parasitic Diseases, Chinese Academy of Preventive Medicine, Shanghai 200025)

ABSTRACT The paper reports the synthesis of pyronaridine (1) related compounds II~V for
exploring whether the antimalarial activity of pyronaridine is by virtue of a nitrogen atom at position 1
in the ring and a pair of pyrrolidinyl Mannich base side chains in its structure. The condensation of
2-methoxy-6,9-dichloroacridine or 4,7-dichloro-1,5-naphthyridine with  4-hydroxy-3, 5-bis-
(pyrrolidinyl-1’ -methy!) aniline yielded the related compound II, 1-deazapyronaridine, or V,
5-azabispyroquine, respectively. 2-Methoxy-7,10-dichlorobenzo (b) 1,5-naphthyridine or 4, 7-
dichloro-1, 5-naphthyridine was condensed with 4- diethylamino- 1- methylbutylamine to obtain the
related compound 111, azacrin, or 1V, 5-azachloroquine, respectively. The results of in vivo tests
against Plasmodium bergher chloroquine — resistant ANKA strain, drug-—sensitive P. berghet N line and
drug-resistant P. yoeliz nigertensis line showed that all the related compounds II~V were less effective
than pyronaridine{I). It suggests that the nitrogen atom at position 1 and pytrolidinyl Mannich base
side chains on the structure of pyronaridine play an important and indispensable role for antimalarial
activity of pyronaridine. The pyrrolidinyl Mannich bases impart increased activity to the corresponding
compounds.

Key words Pyronaridine; 1-Deazapyronaridine; Azacrin; 5-Azachloroquine; 5- Azabisp-

vrogquine
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