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Synthesis of novel tetrahydroisoquinolines and study of their anti-fungal and contraceptive activities

LU Jia-guo, ZHOU You-jun* , ZHU Ju* , JIANG Yuan-ying. ZHENG Can-hui, CAO Yong-bing, LI Yao-wu, JIANG Qing-
feng, LIANG Rong-mei (Department of Medicinal Chemistry, School of Pharmacy, Second Military Medical University,
Shanghai 200433, China)
[ABSTRACT] Objective: To synthesize novel tetrahydroisoquinolines with both anti-fungal and contraceptive activities, so as to
provide precursor structures for contraceptives with anit-fungal activities, Methods: 3,4-dimethoxyphenylethylamine was taken
as the template and the title compounds were synthesized through Pictet-Spengler reaction, neutralization reaction, substitution,
hydrolysis, and acylation. The anti-fungal activity and sperm-killing activity of the target compounds were tested in wvitro.
Results; Fourteen title compounds were obtained and they were;: 2-octyl-6, 7-dimethyl-1, 2, 3, 4-tetrahydro-isoquinoline
hydrochloride(1) , 2-nonyl-6,7-dimethyl-1,2, 3, 4-tetrahydro-isoquinoline hydrochloride(2), 2-decyl-6, 7-dimethy-1, 2, 3, 4-tetrahydro-
isoquinoline hydrochloride(3), 2-dodecyl-6, 7-dimethyl-1, 2, 3, 4-tetrahydro-isoquinoline hydrochloride(4), 2-dodecyl-6, 7-diacetoxy-1,
2,3, 4-tetrahydro-isoquinoline hydrochloride(5), 2-pentyl-6,7-diacetoxy-1,2, 3, 4-tetrahydro-isoquinoline hydrobromide(6) . 2-hexyl-6,
7-diacetoxy-1.2, 3, 4-tetrahydro-isoquinoline hydrobromide (7). 2-heptyl-6. 7-diacetoxy-1. 2, 3, 4-tetrahydro-isoquinoline hydrobromide
(8), 2-octyl-6, 7-dimethyl-1, 2, 3, 4-tetrahydro-isoquinoline hydrobromide (9), 2-nonyl-6, 7-dimethyl-1, 2, 3, 4-tetrahydro-isoquinoline
hydrobromide(10), 2-decyl-6, 7-dimethy-1, 2, 3, 4-tetrahydro-isoquinoline hydrobromide (11), 2-dodecyl-6, 7-dihydroxyl-1, 2, 3, 4-
tetrahydro-isoquinoline hydrobromide (12), 2-tetradecyl-6, 7-dihydroxyl-1, 2, 3, 4-tetrahydro-isoquinoline hydrobromide (13), and 2-
cetyl-6,7-dihydroxyl-1,2,3,4-tetrahydro-isoquinoline hydrobromide(14). Compounds 5-14 were firstly reported. It was found that
all the 14 compounds had anti-fungal activity and 6 compounds also showed sperm-killing activities, with compounds 11,12
having the strongest activities. Conclusion: A group of novel compounds with both anti-fungal and contraceptive activities have
been synthesized, which provide a precursor structure for developing new contraceptives with anti-fungal activities.
[KEY WORDS] tetrahydroisoquinolines; antifungal agents; contraceptives
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Fig 1 Synthetic route of title compounds

1.2.1 6,7-Z® & ¥-1,2,3, 4 WA F Lok
(IH# & K 3. 4-"HEEIFKLMCI)18. 1 ¢
(0.1 moD 5 ZRHEE 3.6 g(0. 12 mol) #£ /K £ 1
HER IR 2 h, HERBR A WIHE W pH £ 2 £ 4,
I 4 b A B R, Tk, A QB E
gEEh S 6,7- T H A E-1,2, 3, 4- V0 A5 M ok ER iR £
(IO A EA 15,8 g, m. p. 252~253°C (3CHkE A

251~252°C), W*.68.9%,
1.2.2 6,7-—HW4&3-1,2,3,4- W4 5ok () B #

% BlEYAD7.5 g A 10%NaOH ¥ # 100 ml,
o =& W8 100 ml, IR, 408 AT BEE JHIEK

K, CO; T4 3 U8 W0 B i ) 45 6, 7- A BE-1,
2,3 4-DUE MR (D IRE AR 6.1 g0 mup. 82~
84°C (SCHRS A 84~85°C), W% .96.8%,

1.2.3 2-FE+ - #E6,7-—F4A%1,2,3,4 04
FoEkh B (D W& K BRSO
0.5 g(2.5 mmol) AL+ = 4¢ 0. 3 g(1. 2 mmol) .
K,CO;0.5 giF T 20 ml LK LBEH  BEFERIH 8 h,
ﬁk%,ﬁzﬁ,ﬂfﬂim Al A 20 % #h 2 CBE W 20
ml, BCE 24 h, b v, EA LA TE K £l 45 5 S 6
K 0.4 g, m.p. 207~209°C % .83%., k&YW
1~3 Y45 vk il 4%
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Tab 1 Structure and physical data of target compounds
S0
N HX
R1O ‘RQ
Compound R R, R, mp.(#/C) IR(cm’) 'HNMR (DMSO)
1 CH; CH; (CH,;),CH: 211-213 2 924(CH,), 0.83-0.86(3H,t,CH3),
2 855,2 582(CH,), 1.26-1.84(12H,m,6 X CH,),
1 630,1 523(C=C), 3.08-3.13(2H,t,CH;), 3.23-3.27(2H t,CH,),
1 446,1 368(CH,), 3.35-3.75(2H,1,CH,),
1 260,1 228(C-0), 3.82(3H,s5,0CH3),3.83(3H,5,0CH,),
1 124(C-N) 4.45(2H,5),6.82(1H,s,Ar-H), 6.90(1 H,s,Ar-H)
2 CH; CH:  (CH.)sCH;  212-213 2 924(CHy3), 0.84-0.85(3H,t,CH,),
2 855,2 587(CH,), 1.27-1.83(14H,m,7 X CH,),
1 613,1 523(C=C), 3.09-3.16(2H,t,CH;), 3.23-3.28(2H,t,CH,),
1 464,1 367(CH,), 3.37-3.37(2H,t,CH,),
1 260,1 228(C-0), 3.84(3H,5,0CH»),3.85(3H,5,0CH,),
1 124(C-N) 4.46(2H,s,CH,),6.83(1H,s,Ar-H),
6.92(1H,s,Ar-H)
3 CH, CH; (CH;)sCH;  215-216 2 923(CH,), 0.83-0.87(3H,t,CH3),
2 854,2 583(CH3), 1.27-1.84(16H,m,8 X CH,),
1 613,1 523(C=C), 3.09-3.14(2H,t,CH,), 3.24-3.28(2H,1,CH,),
1 463,1 367(CH,), 3.38-3.39(2H,t), 3.83(3H,s,0CH3),
1 259,1 228(C-0), 3.85(3H,5,0CH;),4.46(2H,5,CH;),
1 125(C-N) 6.83(1H,s,Ar-H),6.92(1H,s,Ar-H)
4 CH, CH; (CH,);,CH, 208-210 2923(CH,), 0.99-1.02(3H,t,CHs;),
2 853,2 562(CHy), 1.41-1.97(20H,m,10 X CH,),
1 614,1 523(C=C), 3.25-3.28(2H,t,CH,), 3.37-3.41(2H.t,CH,),
1 463,1 367(CH,), 3.89(2H,t,CH,),3.99(3H,s,0CH3,),
1 259,1 228(C-0), 4.07(3H,s,0CH;),4.26(2H,s,CH,),
1 124(C-N) 6.85(1H,s,Ar-H),6.92(1H,5,Ar-H)
5 CH,CO CH;CO (CH.),,CHy 161-163 3 040(v_cp), 0.88(3H,t,CHa),
2 911 (vewem), 1.25-1.31(20H,m,10 X CH,),
2 843 (veem), 1.65(2H,m,CH,),2.02(2H,,CH,),
1 736(COOR), 2.27(6H,s,2 X CH,CO),
1 693,1 536(vc), 2.71(2H,t,CH,),4.87(2H,5,CH.),
1 455,1 359(8¢c.cm),  6-89(1H,s,Ar-H),6.96(1H,s,Ar-H)
1 279(vc0),1179(Ven)
6 H H (CH,)4CH,4 196-199 3 317(vou); 0.89(t,3H,CH,),
3 050(v_c.n); 1.31(4H,m,2 X CH,),
2 955(Vewem) 1.74(2H,t,CH;),2.92(2H,m,CH.),
2 872 vewens): 3.14-3.62(4H,m,2 X CH,),
1615,1 535(ve-c): 4.11-4.32 (2H,d,CH,),
1 456,1 362(3c.pcns);  6.56(2H,d,Ar-H), 9.02(2H,d,2 X OH)
I 280(vc.ohl 107(ven)
7 H H {CH,)sCH,  164-166 3 200(vgoy): 0.87(3H,t,CH;),1.29(6H,s,3 X CH,),

3 010(voey):
2953(Vepicn):

2 BS6(Vewen:):

1 607,1 527(ve=c):

1 455,1 355(6(.H.f{‘|-|:);
1 280(\"('-0);] ISQ{VC_N)

1.74(2H,5,CH1).2.93(2H,t,CH,).
3.15-3.62(4H,m,2 X CHa),
4.20(2H,d.CH,),6.56(2H,d,Ar-H),
9.15(2H,d.2 X OH)
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Compound R, R, mp.(1/'C) IR (cm™) 'HNMR (DMSO)
8 H (CH,)sCH;  159-160 3 226(vo.y); 0.88(3H.t,CHa),
3 080(v—c.n); 1.29(8H,m,4 X CH,),
2 928(Ve e 1.72(2H,s,CH,),
2 857(Vewerne); 2.80-2.97(2H,m,CH.),
1615,1 530(ve_c); 3.14-3.62(4H,m,2 X CH,),
1456,1 362(8¢c.wew:);  4.07-4.35 (2H d,CH,),
1 280(ve.o)il L10(ven) 6.55(2H,d,Ar-H),9.03(2H,d,2 X OH)
9 H (CH.),CHy  155-156 3 227(voy); 0.85(3H,t,CH),
3075(v_cas); 1.27-1.79(12H,m,6 X CH,),
2 925(veew); 2.95-2.98(2H,m,CH,),
2 855(Vesyci); 3.23(2H,t,CH,),3.29-3.35(2H,t,CH,),
1613,1 530(vec); 4.11-4.4(2H,dd,CH,),
1456,1 360(8c.pew:);  6.68(1H,s,Ar-H),6.75(1H,s, Ar-H),
1 276(vco)i1 111(vey) 9-07(2H,d,2 X OH)
10 H (CH,)sCH;  158-160 3 243(vo.y); 0.87(3H,t,CH3),
3 100(v=c.y); 1.27(12H,m,6 X CH,),
2 924(Vegyens); 1.72(2H,s,CH,),
2 854(veqwa) 2.85-2.97(2H,m,CH,),
1615,1 529(ve—c); 3.14-3.65(4H,m,2 X CH,),
1 456,1 361(3c.iwcms);  4.07-4.36 (2H,dd,CH,),
1276(vco)il 111(ven) 6.56(2H.d,Ar-H),9.04(2H,d,2 X OH)
11 H (CH,)sCHy  154-155 3 185(von): 0.86(3H,t,CH;),
3 050(v_c.p); 1.26(14H,m,7 X CH,),
2 924(vepiom); 1.73(2H,s,CH,),
2 854(veqwens); 2.73-2.83(2H m,CH,),
1 624,1 530(vc-c); 2.96-3.58(4H,m,2 X CH,),
1456,1 363(8c.ews);  4.02-4.33 (2H,dd,CH,),
1277(veo)il 187(vey) 6.55(2H,d,Ar-H),9.05(2H,d,2 X OH)
12 H (CH),\CHs  150-152 3 214(vouy); 0.86(3H,t,CH;),
3 100(v=c.y); 1.25-1.73(20H,m,10 X CH,),
2 923(Veryens): 2.80 (2H,t,CH,),2.96(2H.t,CH,),
2 B52(ve.icn:)s 3.15-3.65(2H,1,CH,),
1 615,1 530(ve=c); 4.12-4.36(2H,dd,CH,),
1456,1 362(8cycr);  6.54(1H,s,Ar-H), 6.57(1H,s,Ar-H),
1 276(veo)il 111(vey) 9.04(2H,d,2 X OH)
13 H (CH,)1:CH;  146-147 3 176(von): 0.86(3H,t,CH,),1.25(22H,m,
3 D15(v_c.u) 11 X CH,),1.72(2H,5,CH,),
2 820(Vewem) 2.85-2.97(2H,m,CH,),
2 851 (vepom): 3.14-3.61(4H,m,2 X CHy),
1617,1 533(vec); 4.09-4.36(2H,dd,CH,),
1465,1 360(Bcgyen:);  6.56(2H,d Ar-H),
1275(veok1 1 1(vey) 9.03(2H,d2XOI)
14 H (CH,),;:CH,  142-144 3 395(vop); 0.85(3H,t,),

3 101 (v_cn)s

2 920(ve wien):

2 851V nien:):

1619,1 537(ve=c):

1 464,1 350(8c 1icus);

1 221(veoh! 114(ven)

1.24-1.72(28H,m,14 X CH,),
2.81-2.84 (2H,m,CH,),
3.14(2H,t,CH,),3.34(2H,1,CH,),
4.06-4.35(2H,dd,CH-).
6.54(1H,s,Ar-H),6.58(1H,s,Ar-H),
9.04(2H,d.2 X OH)
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1.2.4 2-FE+ k6, 7-—H%-1,2,3,4TEAF
ok AR B H AN FE & KT E Y (D
1 g(5 mmol) A% T —%£ 0. 6 g(2. 4 mmol) ,K,CO;
L g BT 30 ml oK S B FE RN 8 h il . i
UE LU 28 RV . N R BRI T UK R M 40 %%
HBr %W WS RE 10 h, 0T 28 23 57, BT 45 [
R I AK C R E5 f H AaEE 0.7 g0 m.p.
150~152°C R . 71 %,

L a6 ~11.,13 .14 ¥ Lkl 45
1.2.5 2-E+ 2% #E6,7-Z B4 #-1,2,3,4-11
AR EBREGNHE W35 g2-T Tl
6.,7- 2 HE-1.2,3 . 4- DU S 7 Mk SR R R n A F 5
ml MEBEFT 30 ml G0 Be i W o, vk v 200, Ji
T 8 ml LFRIF, N EE, IR FE 4 h, Ak
13 3 h, % SO 3 0 FH NaHCO, K %5 W FI K
VEWE. NaCO; T4, 28 L M, 45 | @ AR, K [
KW T 30 ml JoK S BEH L FE VK T il A HCL <k
FAHT CE BT AL SR, TR A S 3.4
g, m.p. 161~163°C % .88.5%,
1.3 #WHEE Z8EEE KRR IEZE
23 (NCCLS) #2 i 1 25 52 50 7 5277 L R FH i Wk
LR R L RURE e Sy X HE 25, D s H B Ak A 0 %
6 i UL B0 LB HY RSP B

TH R W B A H SR LT S
PR A Bk o 5 T R R B B WA B AR

AN TR L5 BT

AR SH R RPMI 1640 153558, 152 254 ) i
M E W E (MICO) . ¥ 1b& ¥ T DMSO, H W BT
U B 55 S B WOK R IR AL B AR R 2 A0 T BT R
(pg » ml '): 200, 100, 50, 25, 12. 5, 6. 25,
3.125, 1.562, 0. 781; 43 HIERN LB B Fh . T 37°C
B MBS A L SRE 1 d EREN;
WL A BBk 3 d AE RGO HAAWEE 1 AR
T,
1.4 S5 @MEEPRH A F 4 2 (APPF)
INTT B 2K T 5056 7 ikt L LT R Wl Oy PH 4 X iR
2591, LA DMSO K A= B 7K k2 (1 o B O 2 H b
1bE W B AR R I M

ALK R F 8 92 W (Tyrode W) K T 76 B
WL I E 2 W) B e AR R ORS R BE L IR UK TR
Tyrode W S K + % B K F#i B2 107 /ml %
BB 37TCAKIB TR H DMSO KA B ERIK (NS)
WA G M BE R W T RERE (mg » ml ).
1.0, 0. 5, 0. 25, 0. 125, 0. 062 5, 0. 031 25,
0.015 62; B R E MWAFW 0. 2 ml MAF] 1 ml
AN TR BE A 25 i b, U E 25 W0 FE 20 s & 3 min
A 1 B (A RO FE

2 R

14 A BARE & PR i P SRR AR LR 2.,

2 MUEBYREEERME(MIC,pg - mI™" ) RRFEE (mg - mI™')

Tab 2 Anti-fungal and sperm-killing activities of target compounds in vitro

Compound (C /‘un‘dida (/‘andz:da ) Cry ptococcus As /)()‘rg:ilux Micros porum Trichophyton Rat
albicans parapsilosis neo formans Sumigillus canis rubrum sperm

1 50 200 50 =200 25 200 >1

2 50 100 50 =200 25 200 >1

3 25 100 25 200 25 200 =>1

4 12.5 50 50 100 12.5 100 =>1

5 25 50 25 100 50 25 0.5

6 =200 100 100 =200 =200 =200 >1

7 =200 100 100 =200 =200 =200 =>1

8 =200 100 100 =>200 =200 =200 >1

9 =200 100 100 =200 50 50 1

10 200 25 25 200 50 12.5 1

11 100 12.5 3.125 50 12.5 3.125 0.25

12 50 50 6.25 50 12.5 12.5 0.062 5

13 50 50 6.25 =200 12.5 25 0.5

14 =200 100 100 200 =200 200 =>1
Fluconazole 1.562 50 6.25 =200 100 25 >1
Nonoxinol A A A A A A 0.031 25
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