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Abstract: In search of new ALS inhibitors without the previous knowledge of receptor crystal structure, 
DISCO module was appfied to produce 3D-pharmacophore models, which provided information to design 
novel molecules by 3D-datahase searching. Then a number of molecules were synthesized. Several of  them 
have some ALS inhibitory activities. © 1999 Elsevier Science Ltd. All rights reserved. 

latreduction: 

Following with the rapid development of computer technology, Computer Aided Molecular Desigp, 

(CAMD) has become a focus of attention in assisting the molecular design of some novel agrochemicals. 

The research on the ALS enzyme inhibitors has been carried out consistently in our Laboratory. Since it 

is difficult to obtain ALS receptor crystal to clarify the relative mode of action, which restrain further 

development of new inhibitors. So a series of ligand molecules were calculated by using CoMFA method, mad 

the 3D-QSAR results were obtained ll]. 

In order to explore new ALS inhibitors, another new DISCO module was adopted which translated the 

information of two-dimensional structures of active compounds into that of the ~ i o n .  Then the 

possible phatmacophore models could be displaced, which provide further information to design new molecules 

by 3D-0~base searching t21. Afterwards, some molecules could be modified, synthesized and bio-assayed. In 

this way, the cycle of seeking potential leads can be found by using Ligand Based Drug Design, which is a 

promising method to contrive novel agrochemicals efficiently. 

Metlod: 

The 3D-pharmacophore models were built by using the molecular software package SYBYL/6.22131 on 

Silicon Graphics Worksations. The 3D-datehase searching was carried by using ISIS/3D chemical information 

management software. 
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Scheme 1 

Aiming at the ALS enzyme inhibitors, we selected 9 compounds, which are different in slructures and all 

known act on ALS enzyme with high activities [*1 (Scheme 1). These compounds constituted a set of  molecular 

&_~base. After the DISCO module ran, molecule d6 was selected as the reference compound by system. In 

addition, we also selected molecule dl, which was synthesized in our Laboratory, as the reference. Then two 

classes 3D-pharmacophore models were obtained. The process followed as: Firstly, two kinds of preferential 

models were chosen (Figurel, 2). Secondly, their information was changed into 3D-query~ (Figure 3,4). And 

last, based on 3D-query, relevant molecules were searched from the ACD-3D molecule database. Thus we 

obtained some molecules (Scheme 2), which have similar chemical fealxues but are different in slructures. Then 

molecule H and I were chosen to modify and synthesize. 

F/gwe L The phannacophore model (d6 as reference). F/lure 2. The pharmacophore model (dl as reference). 
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Figure 3. *The 3D-query from the Figure 4. The 3D-query from the 

pharmacophore model (d6 as reference), pharmacophore model (dl as reference). 

(*A means any Atom; (u) marks the atom with unsaturated bonds;.., means any type of bond.) 
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Synthesis: 
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Since we have obtained the structure A from search result, we synthesized nine benzene sulfonic amide 

compounds I to screen for herbicidal lead (Scheme3). The reaction of benzene sulfonyl chloride with different 

heterocyclic amines in pyridine gave the corresponding c o ~  I. 
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Scheme 3 
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In addition, we also selected structure B, which belongs to Uracil derivative. Some N 3 substituted uracils 

were reported as herbicides [6,7]. But N I long chain substituted compounds were rarely reported as herbicides. 

Thus we selected N I substituted structure II as staring structure, modified group Nil to atom 0 as bioisuster [s~ 

and synthesized a series of compounds II (Scheme4). The synthesis of compounds II began with the reaction of 

uracil (a) and formaldehyde at 60°C to give 1,3-bishydroxymethyl uracil (b). Then the substituted benzoic acids 

were coupled with (b) in the presence of equal equiv DCC and a catalytic amount of DAMP in dry nilrile [91. 
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Scheme 4 

Result and Discussion: 

Preliminary bioassays were carried out on two category compounds. Their biological activity data IC5o 

were calculated by using the rape-root growth method p0, ~1] (Table 1,2). 

The results of biological tests indicated that some compounds synthesized have some extent of ALS 

inhibiting activities. That implied a starting point of designing novel structures of potential ALS inhibitors 

using CAMD without the previous knowledge of exact structure of the target enzyme. The exploring work still 

needs to be optimized in future. 
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Table 1. The biological activities of compouads I 

No, lcsdmo~) (Sub)~ 

-C 

CIt~. 

I, o--NO2 2.87x10" 

Ib p-Br 5.89xiff s 

I~ p-F 3.g9x~0 s 

Id 2,5-2C1 9.72x10 "~ 

It 2,5-2C1 3.30x10 "s 

I t 2,5-2C1 >3.09x104 

1~ p-V 1.52x104 

lh 2.5-2C1 8.47x10 "5 

I i p.-F 1.11xl04 

Table 2. The biological activities of ¢ompouada II 
No. 
tk 
Ih 
11, 

ih 
Ih 
111 
ii, 

R 
m..CH3 

p-F .. 
H 

p-NO~ 
p-I 

, o:OCH3 
p-Br 

2,6-2C1~ 4-CF~ 
p-ocH~ 

l~om) 
16.04 
55.86 
55.36 
>100 
>100 
51.29 
>100 
55.38 
>100 
>100 
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