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Trehalase (EC 3.2.1.28) is a very specific enzyme that
hydrolyses trehalose to two glucose units” and is widely
distributed in microorganisms, insects, plants and animals®.
The substrate trehalose is a main source of glucose in
insects and fungi. In insects, trehalose is a principal blood
sugar and is used to support various energy-requiring
functions®. In fungi, trehalose is reported to participate in
germination of ascospores®. Therefore, the development of
specific and potent trehalase inhibitors is of great interest
for the control of insects and certain fungi.
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Some trehalase inhibitors have been isolated from
natural sources, such as deoxynojirimycin®, salbostain®,
validamycins”, validoxylamines® and trehazolin”. Among
these natural products, trehazolin (1) is the most potent one.
It exhibits strong antifungal activity toward plant
pathogenic fungus, Rhizoctonia solani. In the course of
screening for novel trehalase inhibitors, we have designed a
new group of compounds (2a~2g) based on the structural
model of trehazolin. These compounds have relatively
simple structure and can be prepared easily.
(2a~2g),
oxazolidine derivatives, were prepared according to the

The designed compounds 2-arylimino-
general procedure as shown in Scheme 1. The aryl
isothiocyanates (3a~3g) were prepared according to the
reported procedures'®!). Reaction of aryl isothiocyanates
(3a~3g) with 1 equiv. of N-methyl-D-glucamine in ethanol
for 8 hours at room temperature afforded the thioureas
(4a~4g) in 85~95% vyields. Treatment of 4a~d4g with
excess of yellow HgO in acetone - ether (1: 1) for 24 hours
at room temperature resulted in the formation of
oxazolidine ring to give 2-aryliminooxazolidine derivatives
(2a~2g) in 70~90% yields (Table 1).

Compounds 2a~2g were subjected to biological assay on
inhibitory activity against porcine trehalase in vitro by the
standard procedure'? (Table 2). Compound 2a showed

Structure of trehazolin and 2-aryliminooxazolidine derivatives.
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Scheme 1. Syntheses of 2-aryliminooxazolidine derivatives
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Reagents and conditions: 1) N-methyl-D-glucamine, C,H;OH, rt, 8 hours,

85 ~ 95%; 2) HgO, CH,COCH; :

C,H,O0C,H, = 1 :

1, rt, 24 hours, 70 ~ 90%.

Table 1. Yield, IR and '"H NMR data of 2-aryliminooxazolidine derivatives (2a~2g).
Yield From4 IR (KBr, cm™) "H NMR (500 MHz, 5 in D,0)
Compound o —
(%) OH C=N ArH N-CH, 5-H Other H

2a 733 3400 1670 6.92 (2H, d, ] = 8.7 Hz) 2.86 (3H,s)  470(1H,m)  3.40~3.90 (7H, m)
6.77 (2H, d, } = 8.7 Hz)

2b 82.7 3410 1670 6.90 (1H, m) 287(3H;s) 470 (1H,m)  3.44 ~3.86 (7H, m)
6.79 (1H, m)

2c 87.5 3380 1680 7.16 (1H, dd, ] = 6.7, 2.6 Hz) 291(3H,s)  474(1H,m) 3.51~3.93(7H, m)
7.10(1H, t, ] = 9.0 Hz)
6.93 (1H, m)

2d 82.1 3300 1665 7.00 (2H, m) 287(3H,s)  470(1H,m)  3.40~3.90 (7H, m)
6.99 (2H, m)

2e 883 3360 1670 7.05~ 7.11 (4H, m) 291(3H,s)  472(1H,m)  3.48~3.91(7H, m)

2f 91.4 3400 1690 6.96 (1H,1d,1 =9.1, 6.3 Hz) 280(3H,s) 462(1H,m) 3.37~3.81(7H,m)
6.84 (1H, t,J = 10.7 Hz)
6.76 (1H,t,J= 9.1 Hz)

2g 853 3330 1650 7.28 (2H,t, ] = 7.8 Hz) 2.88(3H,s)  4.70(1H,m) 3.42~3.90 (7H, m)
7.01 ~7.06 (3H, m)

good inhibitory activity against porcine trehalase, solani,  Pyricularia oryzae, Gibberella zeae and
compounds 2b and 2¢ showed moderate activity, Helminthosporium oryzae. The effect of these compounds

compounds 2d~2f showed weak activity, and compound 2g
showed no activity. It indicated that the inhibitory activity
of the compound depended upon the nature and position of
the substituent at the aryl moiety.

Compounds 2a~2g were screened for their fungicidal
activity by the spore germination method" against four
typical pathogenic agricultural fungi, namely, Rhizoctonia

on the spore germination of plant pathogenic fungi was
carried out at 100 ppm concentration at 25+2°C for 48
hours of incubation. Compound 2a showed strong
inhibitory effect against all the fungi and showed complete
inhibitory effect (100%) against Pyricularia oryzae at
100ppm. Compounds 2b and 2c¢ also showed obvious

activity against all the fungi. The fungicidal activity of
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Table 2. Biological activities of 2-aryliminooxazolidine derivatives (2a~g).
Trehalase inhibitory Fungicidal activity (100 ppm, %)
Compound . ‘
activity (IC5, M) Rhizoctonia solani Pyricularia oryzae  Gibberella zeae Helminthosporium oryzae
2a 4.29 X 10° 89.5 100 73.1 92.9
2b 6.67 X 10° 88.2 95.5 68.2 84.9
2¢ 8.15 X 10° 64.3 69.2 65.1 78.6
2d 174 x 10° 64.3 38.5 442 50.0
2e 207 X 10* 38.6 30.8 30.2 42.9
2f 8.54 X 10* 0 0 0 0
2g > 107 7.9 0 0 0

compounds 2a~2g was in accordance with their trehalase

inhibitory activity.

In conclusion, the 2-aryliminooxazolidine derivatives

(2a~2g) were synthesized from aryl isothiocyanates and

showed obvious trehalase inhibitory activity in vitro and

obvious fungicidal activity toward Rhizoctonia solani,

Pyricularia oryzae, Gibberella zeae and Helminthosporium

oryzae. Among these compounds, 2a was proved to be the

most potent one.
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