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WE A RNARENT AP IFIATR L F /N & (Ichthyophthirius multifiliis) 25 B F . A 1-H
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Z-F /N H (Ichthyophthirius multifiliis), J&4F &
PR B H M E R AN HEE QLY. 1999).
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41 R 3% 37 A (Trophont) . A %% {A (Tomont) A1 £ {4
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2009b), i B B2 1 (Heinecke et al, 2009), JR A % (Shinn
et al, 2012; Picon-Camacho et al, 2012), @2k
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Fig.1 Synthesis process of

1-methyl-1,2,3,4-tetrahydroisoquinoline derivatives
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Fig.2 Antiparasitic efficacy of the five synthesized compounds against |. multifiliis theronts after 4 h exposure
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Tab.1 |. multifiliis tomont survival and reproduction after 6 h exposure to the five synthesized compounds
k&Y WE(mg/L) T H PR ()| kB W (mg/L) TR LR (L)
Compound Concentrations Mortality(%) Reproduction Compound Concentrations Mortality(%) Reproduction
1 15.0 33.3+6.7° 501.1£34.3% 4 15.0 0+0? 558.3+23.2°
30.0 66.7+£6.7° 488.4+55.0° 30.0 30.0+6.7° 428.7+£36.5°
45.0 82.90+3.3¢ 187.5+16.0° 45.0 60.0+3.3° 365.3427.7°
60.0 100+0° 0+0° 60.0 83.0+6.7° 283.3+25.6°
2 15.0 10.0+3.3° 596.2+33.5" 5 15.0 16.7+3.3° 584.3+15.6
30.0 13.3£3.3" 568.6+£29.2° 30.0 26.746.7° 517.1x13.6°
45.0 43.3£6.7¢ 473.6£32.0° 45.0 53.3+6.7¢ 445.3+28.6°
60.0 58.54£6.7° 391.5+25.8° 60.0 78.6+6.7¢ 405.0£13.3°
3 15.0 0+0° 598.3+33.8°
30.0 10.043.3% 577.8421.6°
45.0 21.0+6.7¢ 541.7420.0°
60.0 30.0+£3.3° 532.3421.2° SFREZH Control group 0+0° 606.7+25.6°

T AFT R ES B

Note: Different letters indicated significant difference
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Fig.3 Microstructure of |. multifiliis tomont after treated
with the five 1-methyl-1,2,3,4-tetrahydroisoquinoline

derivatives

A: ZIERI sh)E, B: IEW{fus

A: Treated 5 h with 1-methyl-1,2,3,4-tetrahydroisoquinoline
derivatives ; B: Normal tomont
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R, S AL AP 2 AR SR Be i 21/ R LY
A B AR AN, BAT— R BT A5 IS o [RI
RBACAT) 1% 3 B AR DA R B, A7 5L
R BG5S X B KAE 2058 T3 i 2
AR AR, — RN, AL A o1 IO B K

x2 HOE-(L-FE-34ZSREM-2(1H)-E)-FEIX B LA S
Tab.2  Acute toxicity of cyclohexyl-(1-methyl-3,4-dihydroiso-quinoline)-ketone to E. ilishaeformis

25k e e X E 11 36T Fish mortality(%)
Concentration(mg/L) LgConcentration 12h 24 h 48 h 96 h
289 17 53.3 100 100 100
256 16 20.0 40.0 53.3 100
225 15 10.0 26.7 30.0 66.7
196 14 0 13.3 26.7 53.3
169 13 0 0 10.0 30.0
144 12 0 0 0 10.0
121 11 0 0 0 0
X B&4H Control group 0 0 0 0
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Synthesis of 1-Methyl-1,2,3,4-Tetrahydroisoquinoline Derivatives and Its
Antiparasitic Activity Against | chthyophthirius multifiliisin vitro

YAO Jiayun”, XU Yang, YUAN Xuemei, LIN Lingyun, YIN Wenlin,
PAN Xiaoyi, HAO Guijie, SHEN Jinyu

(Key Laboratory of Healthy Freshwater Aquaculture, Ministry of Agriculture and Rural Affairs, Key Laboratory of Fish Health and
Nutrition of Zhejiang Province, Zhejiang Institute of Freshwater Fisheries, Huzhou 313001)

Abstract To develop novel antiparasitic agents, five 1-methyl-1,2,3,4-tetrahydroisoquinoline
derivatives were designed and synthesized. Cyclohexanecarboxylic acid chloride, benzoyl chloride,
thiophene formyl chloride, acetylchloride, and chloroacetyl chloride were introduced into the 2-position of
amido in the initial compound-1-methyl-1,2,3,4-tetrahydroisoquinoline. The chemical structures of all five
synthesized compounds were identified by comparing spectral data (EI-MS, 'H NMR, and °C NMR)
with literature values, and their antiparasitic activity against Ichthyophthirius multifiliis theronts and
encysted tomonts in vitro were also evaluated. Additionally, the acute toxicity of the five synthesized
compounds against Erythroculter ilishaeformis was evaluated. The results indicated that all five
synthesized compounds showed promising antiparasitic activity against |. multifiliis theronts and encysted
tomonts; however, compound 1 [cyclohexyl-(1-methyl-3,4-dihydroiso-quinoline)-ketone] with the
cyclohexanecarboxylic acid chloride group showed better antiparasitic activity than the other four
compounds. The in vitro tests revealed that compound 1 could be 100% effective against theronts at a
concentration of 24.0 mg/L. The median lethal dose (LDsp) of compound 1 against theronts at 4 h was
16.4 mg/L. All encysted tomonts were killed when the concentration of compound 1 was 60.0 mg/L. The
LDsg of compound 1 for E. ilishaeformis was 234.3 mg/L with a safe concentration of 64.1 mg/L. This
study firstly demonstrated that compound 1 has potent antiparasitic efficacy against |. multifiliis, and it
could be a good candidate drug for chemotherapy and control of |. multifiliis infections.

Key words Tetrahydroisoquinoline derivatives; Theronts; Encysted tomonts; |chthyophthirius
multifiliis
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