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Synthesis of novel 1, 2, 3, 4-tetrahydroisoquinolines and study of their anti-fungal activities

ZHU Jii, ZHOU Youjun® , LU Jia-guo* , LI Yao-wu, ZHENG Can-hui, CHEN Jun, JIANG Qing-feng (Department of Me-
dicinal Chemistry, School of Pharmacy, Second Military Medical University, Shanghai 200433, China)

[ABSTRACT] Objective: To design and synthesize novel tetrahydroisoquinolines with anti-fungal activities. Methods: 3,4-dim-
ethoxyphenylethylamine was taken as the template and the title compounds were synthesized through Pictet-Spengler reaction,
neutralization reaction, substitution, hydrolysis, and acylation. Results: Twelve title compounds were obtained and all of them
were firstly reported. Besides, all the target compounds had anti-fungal activities. The anti-fungal activities of compounds 6~8
and 10~12 were similar to or stronger than that of fluconazole’s. Conclusion: Title compounds obtained in this study belong to

a new type of anti-fungal agent. which deserves further study.
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Fig 1 Novel tetrahydroisoquinoline

anti-fungal compound
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Tab 1 Structures and properties of target compounds
R0
R4 N“‘R
Ry
R IR(a/em™) 'HNMR

(CH;)4CH; 3 320(von); 3 040(vc.n); 0.88(t,3H),1.24-1.37(m,4H),1.71(t,,2H),
29 65(vewen)s 2 871 (veawem): 2.81-3.02(m,2H),3.16-3.68(m,4H),
1610,1 533(ve=c); 4.14-4.32(d,2H),6.17(s,1H),8.37(s,1H),
1 447,1 36 1(8c.wens); 8.87(s,1H),9.24(s,1H), 9.42(s,1H),
1 276(vco): 1 104(ven)

(CH,) sCH,4 3 210(vop); 3 006(v_c.p); 0.89(t,3H),1.29(s,6H),1.74(s,2H),
2 943 (vewens): 2 847 (vewen); 2.93(t,2H),3.15-3.62(m,4H),
1610,1 521(veae); 4.11-4.32(d,,2H), .21(s,1H),8.12(s,1H ),
14521 349(Bc_ichs): 8.45(s,1H ),9.11(s,1H),9.39(s,1H ),
1 280(ve.p); 1 155(ven)

(CH,)sCH3 3 322(vo.n): 3 091 (v_cp) 0.87(t,3H),1.28-1.31(m,8H),1.72(s,2H),
2 930(vecn)s 2 843(veawens); 2.80-2.97(m,2H),3.14-3.62(m,4H),
16191 532(vec); 4.07-4.35(dd,2H),6.09(s,1 H),
1 460,1 360(dc_ycms); 8.29(s,1 H),8.57(s,1 H),9.13(s,1 H),
1278(ve.o); 1 111{ven) 9.42(s,1 H),

(CH,),CH; 3 240(vo.u); 3 065(vacp); 0.84(t,3H),1.27-1.79(m, 1 2H),
291 7(veren); 2 8495(vewens); 2.95-3.11(m,2H),3.22-3.73(m,4H),
1615,1 528(ve=c); 4.11-4.4(dd,2H),6.17(s,1H),
1 461,1 360(8c_tycm); 8.19(s,1 H),8.48(s,1 H),9.10(s,1 H),
1 270(veo); 1 111 (ven) 9.39(s,1 H),

(CH,)sCH, 3 239(von); 3 108(Vacpt); 0.89(t,3H),1.27(s,12H),1.72(s,2H),
2 936(veens)s 2 849 (vewew); 2.85-2.97(m,2H),3.14-3.65(m,4H),
1614,1 531(veac); 4.07-4.36 (dd,2H),6.11(s,1H),
1 450,13 59(8c_pci:); 8.24(s,1 H),8.51(s,1 H),9.17(s,1 H),
1 268(ve.0); 1 111 (ven) 9.36(s,1 H),

(CH;)sCH, 3 241(vo.n); 3 046(v_c.u); 0.87(t,3H),1.26(s,14H),1.73(s,2H),
291 Q{VC-HJCH!}; 2 849(\?(‘_”{‘“;), 2.73-2‘83(111,21'1),296-3A58{m,4|'l},
1 620,1 536(veac); 4.02-4.33 (dd,2H),6.21(s,1H),
1 460,1 349(8c.spens); 8.29(s,1 H),8.48(s,1 H),
1 269(ve.g); 1123(vew) 9.14(s,1 H),9.41(s,1 H),

(CH;),,CH, 3 233(von); 3 098(v_c.u)s 0.89(t,3H),1.25-1.73(m,20H),2.80(t,2H),
2 920(veens); 2 B50(venens)s 2.96(t,J=5.8Hz,2H),3.15-3.65(m,2H),
1619,1 531(vee); 4.09-4.36(dd,2H),6.11(s,1H),
1461,1 374(8c.yow:); 8.19(s,1 H),8.32(s,1 H),9.17(s,1 H),
1 268(veg); 1 111(ven) 9.46(s,1 H),

(CHy);3CH, 3 271(van); 3 016(v_c.p); 0.85(t,3H),1.25(s,22H),1.72(s,2H),
2 BZZ(V(‘.H_,{‘HJ; 2 Bdﬂ(V(j_wcH;); 2‘85-2‘9?(m,2H),3.l4-3.6](m,4H)}
1619,1 523(vec): 4.09-4.36(dd,2H),6.17(s,1H),
1 458,1 361 (Sc.en); 8.13(s,1 H),8.46(s,]1 H),9.19(s,1 H),
1272(veg); 1 111 (vew) 9.51(s,1 H),

(CH3),5CH4 3 305(vo.n); 3 106(v_c.p); 0.87(t,3H),1.24-1.72(m,28H),

Cl

CH;@CI

2 932(ve.ncm); 2 846(vVepe);
1 620,1 530(veae);

1459,1 352(6c.ficm:):

1 266(ve.o); 1 110(ven)

3 325(von): 3 051(v_c.u)
2911(ven): 1621,1540(vec)
1 455,1342(6¢.1);

| 270(vco)s 1 110(ven)

2.81-2.84(m,2H),3.14(s,2H),
3.34(s,2H),4.06-4.35(dd,2H),6.09(s, 1 H),
8.21(s,1 H),8.54(s,1 H),9.20(s,1 H),
9.49(s,1 H),
2.80-2.95(t,2H),3.45-3.58(1,2H)
4.24(s,2H),4.63(s,2H),6.17(s, 1H),
7.62(d,1H),7.81(d,2H),8.39(s, | H),
8.87(s,1H),9.26(s,1H),9.99(s, 1 H)

(CH,)sCH, 3 080(v=c.x); 2 941(ver); 0.86(t,,3H),1.25-1.31(m,14H),
1619,1529(ve-c) , 1.76(s,2H),2.89-2.96(m,2H),
1 46,1 350(8¢ 1); 3.13-3.26(m,4H), 3.73(s,3H),3.79(s,3H),
1 266(veo); 1 111(vey) 3.82(s,3H).4.02-4.30(m,2H),6.69(s,1 H),
10.58(s,1H)
(CH,);,CH; 3 087(v=c 1); 2 938,2 840(ve y); 0.85(1,3H),1.24-1.34(m, 1 8H),1.74(s,2H),

1 621,1537(veae) .1 438,1 350(8c.);
1 258(veo): 1 111 {(vew)

2.91-2.98(m,2H),3.09-3.30(m,4H),
3.73(s,3H),3.79(5,3H),3.82(s,3H),
4.06-4.30(m,3H),6.70(s,1H).9.98(s,1H)
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1.3.2 Wik# & IKWEE YEPD WK 55 35°C
Ri 9% 16 ho 064k 2 v, FH I 40 j 3T 8o 344, L RPMI
1640 WA R R R 2= 1X10° ~1 X 10°4/ml; £
WAEF 2 SDA #HE L 35°C, 85 9% 1 8, i fk 2 W, fff
W75 7 55 SDA FHAT, G 7 RPMI 1640 K329, A
WA W T BE Y% L (96 F B T RPMI 1640 85 57 )
SRR DU 2 TC R 2b Ak ik L B 5R U 4 i 4 M
BT EUS L RPMI 1640 Br 32 A0 FIRE =
1X10° ~1X10°4/ml,

1.3.3 Zha#l & iKW 5 A DMSO Bt L.
Xof HE 25 4) Ay SRR A

1.3.4 #HHM  JCW 96 fLik . THHE 1 S 4L RPMI
1640 ¥5 R W 100 ml 1E %5 FAXT IR, 2 ~6 5 L & A [l
WRERI 259 .7 S AL & 25 A BH X HR

1.3.5 ¥xEAAHN SHEREFESE 24 h W
SELHOREE BT SE 7 d R IE L AR 2 BT T 620
nm 20 2L D, 5 5 BEPEXT BEL L, 15 MICs, .

2 R

AW T 12 B EY. G Btk s
YI¥ R ERGE (R D, ROFEETHEREEYH
TRAMIL B R (R 2), S5 BoR . EA LA
KRG EE S b &Y 6~8, 10~12 [k T
XF AR ER T AN, X oAb 4 G T RGP0 T I
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Tab 2 Anti-fungal activities of target compounds(MICs, )

(os/ng » ml~1)
No. Can_didcf Canafzzda‘.‘ Cryp_mcoa'u».\‘ Ajipe{‘g?fllujv Mi(r().\‘p»(?ru/n

albicans parapsilosis neo formans Sumigillus canis
1 =200 100 100 200 200
2 100 100 50 200 50
3 50 25 25 50 50
4 25 6. 25 25 12.5 25
5 12.5 25 25 6.25 50
6 12.5 25 6.25 3.125 25

7 25 25 6.25 12.5 12.5
8 25 25 25 25 25
9 =200 50 25 25 25
10 12.5 25 6.25 6.25 50

11 50 6. 25 12.5 200 12.5

12 200 12.5 6.25 200 12.5
Fluconazole 1.562 50 6. 25 =200 100

TATEALS Y 6 5 0 EE A T P 38 07 X #2092
N CE3) AL A W5y 5 0 TG M SRR R T g
BRI A 45 G, 40 F b 6.7.8 i1 3 M &
FE 53 0 5 B0l TS PR T Tyr69 A1 Ser378 5% 5L LU
AR S G 2 K O S SRR E S R R bRy
Cys134.,11e304 K Leu300 25 5% K A4 ml 14 51 /K I8 & 4=
B 7K AR ELAE 5 0 5 S s b i 22 57 T 35 P S e
R Ly SR BOK S Gk A W
ST HMA R Fe JR T AR ERME A, Hik
A ] B sk f U 2K 24 W 1 T BE M A TR) R

G Y53 5 B AR AR 2 R bt T I M S 5

LR R ACE W > T 2 000 R B OK B AT B RN S
X0 L T 9 AT B B < 2 o K D B L A
Yy 55 R R K 4545 155, W0 0 BRI PR 559 5 2 (80 7K
5 b, U] A s e e R R ik R A AR A AR
BOGVEE . PR AR BEAT DU S v R AL S W A A
DU 51 A 58 20 T 55 A 0 15 I Al A A 4
IRTE R IR IR | e 2 A S ST S AT, A T i 4
r A G Y SRR SRR AR TR S R

MR AR R, A SCR A R B iR L& 92
—RPUE ST SRR AR R B AL A,
R s W RA HE— LU T R .
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