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2 < 3-Phenyl-55-dimethyloxazolidine-2,4-dionell &k el A& Tl 7284 IAE He
&tsdch. Antifungal Activityell 3k F22q Ao #&47]9l amide group(—NCO)e} w4 moiety7}
s, 43 BA4L Jehds $AHA9) N2k9h para 23H7] 7he) £7HE] N-X.& 5.32~5374, 35-

87] 7be] A7l Xy Xsi 559~577A-& iehysich

ABSTRACT. The relationship between chemical structure and antifungal activity of benzene ring

substituents of 3-phenyl-5,5-dimethyloxazolidine-2,4-diones ir studied by testing of model compounds

and use of conformational data. The analysis revealed a number of structural features as essential for
the antifungal effect: (1) the presence of an intact — NCO group and benzene moiety; (2) the distance
between para substituents and the N atom within the 5.32~5.37 A range; (3) the distance between substi-
tuent X3 and X, in the interval 5.59~5.77 A for the active analogues.
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Fig. 1. Substrate-receptor interaction model.



478 FHEEHE - S - @RIk

Table 1. Effects of Benzene ring substituents of 3-Phenyl-5,5~dimethyloxazolidine-2,4~diones on Antifungal Activity

against Sclerotinia sclerotiorum

Antifungal activity (uM)

No. X 400 80 16 3.2 1.6

1. H + - -

2 2-C + - -

3 3-C + - -

4 4-Q ~ - -

5 2,3-Cl, - - -

6 2,4-Cl, - - -

7 2,5-Cl, - - -

8 3,6-Cl, - - -

9 3,4-Cl,
10 3,5~Cl, + + +
11 2,4,5-Cl3 - - -
12 3,4,5-Cl3 - -
13 3.5-Br; + + + -
14 3,5-1, - - - -
15 3,5-(CHy), - - - - -

* Antimicrobial ratings used were as follows; + +--95% or higher inhibition, + ---50-94% inhibition and — --- 49% or lower

inhibition of mycelial growth.

o2 713 <R el WAl aee} oxazoli-
dine-2,4-dione 22]7}2] torsion angle 90° 2 Al=Y
gk

Table 12} % 3-phenyl-55-dimethyloxazoli-
dine-2,4-dione oA 3,5-dichloro-f-4+#](10) 2} 3,
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44 Jepdcl w3 4-91F6 M7 E Ze #
A= #Ade] glch(inactive)l.
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29 e ich
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A& JeWic). 3 5-dichloro--f41A (10) 5} 3,5-dib-
romo-f-AH(13) ] A< 73183 selule &
Fig. 26| +yehggich

FAo] 7} 74gt 35-dichloro-f-AHA (10) & &
Az}z]qQl olu|=7](—NCO)S NgAA WA 1
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X, 524494, N—X, ; 536654, N-X; ; 525144,
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9 F7HAE 3945148 TebAtH(Table 2). )2
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TE4A Ao tgdhs Ao HFEGY, o)z
2 58A S0 2718 F2% 4 9tk Z 5449
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el 3,5-dibromo-fAHA(13) = o)9} w]&gk 7]
3tehd melnleld sx 2 gich

a-d] e 35-01x8 fAHAel (14), (15)&
v]&Adelc}. 35-diiodo-FAHAlE iodo”]9) van der
Waals 7o) 23204, C.l; ;5 3.14384, C.L 5 3.14
374, 232 XX FAY@L~1)7} 6162382
2 #Ade] 734 35-dichloro--§-4H41(10) = 3,5-dib-
romo-f-AHA (13) o] H]8] ©}F Z¢}(van der Waals
w7 Cl; 2.030A. Br; 2.180A) =4 35dimethyl-
FAH(15)E Cp-Xs 5 329264, C,—Xs: 346724,
233 X;—Xs8 27H4eE]7} 65980R0.2 o)Ak
ql #4A 2d Spell ulE] o)F F #AMAe] wiAl
moity7} o}F ABZ £Luelo] AlE zHgo] 3
3] o) FeR]7] Frug 1E9] FAo] ujPA o
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Table 2. Geometric parameters (A) of substituted 3-phenyl-5,5~dimethyloxazolidine-2,4-diones
Analogue (1) 2) 3) (4) (5) (6) (7) (6]
Distance H 2-Cl 3-C 4-Cl 2,3-Cl, 2,4-Cl, 2,5-Cl, 2,6-Cl,
C-Cs 2.5708 2.5686 2.5709 2.5715 2.5693 2.5690 2.5680 2.5679
N; 1.4271 1.4257 1.4267 1.4266 1.4259 1.4262 1.4257 1.4246
03 3.0349 3.0342 3.0338 3.0359 3.0332 3.0312 3.0287 3.0223
X, 2.1722 2.7373 2.1697 2.1725 2.7298 2.7393 2.7373 2.7421
X3 3.4331 3.4324 41127 3.4293 4.1095 3.4250 3.4282 3.4318
X4 3.9655 3.9587 3.9518 4.6810 3.9051 4.6615 3.9570 3.9554
Xs 3.4370 3.4379 3.4288 3.4337 3.4351 3.4294 4.1206 3.4348
X6 2.1760 2.1753 2.1728 2.1759 2.1769 2.1729 21713 2.7441
Cs-N; 1.4239 1.4243 1.4239 1.4239 1.4244 1.4242 1.4237 1.4233
O3 1.3129 1.3129 1.3129 1.3129 1.3129 1.3129 1.3129 1.3128
X, 3.4003 3.5505 3.3702 3.3787 3.4872 3.5585 3.5580 3.5950
X3 5.5293 5.5189 6.1056 5.5323 6.1968 5.5279 5.5240 5.5161
X4 6.3660 6.3453 6.3164 7.0352 6.1885 6.9710 6.3457 6.3777
X5 5.5585 5.5903 5.5838 5.5888 5.6140 5.5936 6.1790 5.5547
X¢ 3.4564 3.4856 3.4724 3.4703 3.5071 3.4814 3.4673 3.6554
N;-O; 2.4071 2.4036 2.4052 2.4055 2.4018 2.4020 2.4013 2.3999
X, 2.6202 3.0260 2.6175 2.6257 3.0084 3.0278 3.0257 2.9953
X3 4.6257 4.6464 5.2482 4.6243 5.2851 4,6399 4.6427 4.6257
X, 5.3923 5.3831 5.3759 6.1051 5.3159 6.0797 5.3816 5.3799
X5 4.6320 4.6101 4.6216 4.6242 4.6109 4.6027 5.2288 4.6264
X6 2.6280 2.5923 2.6192 2.6223 2.5912 2.5906 2.5839 2.9933
0+X, 3.7321 3.9442 3.7232 3.7336 3.8566 3.9488 3.9400 3.9743
X3 5.5611 5.5869 6.1429 5.6033 6.3286 5.6050 5.5871 5.5472
Xy 6.2988 6.2690 6.2118 6.8936 6.0155 6.7870 6.2659 6.3274
X5 5.6030 5.6291 5.6353 5.6423 5.6682 5.6447 6.1987 5.5662
X6 3.8152 3.8086 3.8091 3.7991 3.8412 3.8045 3.7922 3.9841
XXg 4.1824 4.8357 4.1777 4.1825 4.8295 4.8352 4.8319 5.4706
XXs 4.3486 4.3399 4.9838 4.3447 4.8586 4.3218 4.9878 4.3371
X4-X3 2.2712 2.2646 2.8144 2.2768 2.7972 2.2696 2.2638 2.2637
CXs 2.2714 2.2721 2.2714 2.2770 2.2763 2.2772 2.8156 2.2638
Table 2. (continued)
Analogue 9 (10) (11) (12) (13) (14) (15)
Distance 3,4-Q1, 3,5-Cl, 2,4,5-Cl3 3.4,5-Cl3 3,5-Br, 3,5-1, 3,5-(CHy,
Ci-Cg 2.5689 2.5716 2.5699 2.5743 2.5690 2.5698 2.5711
Ny 1.4264 1.4263 1.4260 1.4263 1.4247 1.4264 1.4265
(0 3.0281 3.0306 3.0298 3.0342 3.0313 3.0296 3.0379
X, 2.1725 2.1680 2.7391 2.1735 2.1706 2.1696 2.1692
X3 4.0865 4.1095 3.4146 4.0844 4.2479 4.4515 4.6334
X4 4.5930 3.9451 4.5856 4.5393 3.9046 3.9270 3.9554
Xs 3.4286 4.1164 4.0999 4.0917 4.2533 4.4563 4.4939
Xs 2.1791 2.1737 2.1785 2.1786 2.1730 2.1715 2.1707
Cg-N; 1.4241 1.4240 1.4240 1.4237 1.4230 1.4239 1.4238
03 1.3129 1.3129 1.3128 1.3128 1.3128 1.3129 1.3129
X, 3.4121 3.3874 3.5997 3.3902 3.3918 3.3977 3.3872
X, 5.9896 6.1363 5.5745 6.1899 6.2942 6.3374 6.7849
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AHEENE - SR - SRk

Analogue ) (10) (1) (12) (13) (14) (13)
Distance 3.4-Cl, 35-Cl,  245-Cly  345-Cl,  3.5-Bry 35-1,  3.5-(CHy,

CeX4 7.1255 6.2900 6.7732 6.6773 6.1932 6.4176 6.3475
Xs 55173 6.1789 6.2244 6.2451 6.3239 6.3809 6.7100

Xg 3.4429 3.4478 3.4499 3.4685 3.4385 3.4374 3.4498
N1-03 2.4036 2.4032 2.3996 2.4011 2.4033 2.4039 2.4080
X, 2.6236 2.6137 3.0316 2.6253 2.6165 2.6173 2.6145

X3 5.2273 5.2449 46368 - 52313 5.3798 5.5660 5.8819

X, 5.9888 5.3665 5.9799 5.9198 5.3162 5.3448 5.3812

X5 46282 5.2514 5.2163 5.2350 5.3781 5.5671 5.6781

Xg 2.6286 2.6187 2.5954 2.6250 2.6092 2.6140 2.6175
05X, 3.8003 3.7090 4.0236 3.7505 3.7672 3.7664 3.7145
X3 5.9185 6.1665 5.6987 6.3262 6.3929 6.2768 6.7438

X, 7.2341 6.1605 6.4887 6.3545 6.0216 6.4645 6.2746

Xs 5.4760 6.2364 6.2955 6.3494 6.3694 6.2877 6.8659

Xe 3.7325 3.8054 3.7321 3.7873 3.7555 3.7555 3.8172

Xz Xs 4.1854 4.1775 4.8407 4.1862 4.1801 4.1771 4.1757
X5 X5 4.8698 5.5888 4.8548 5.3769 5.7739 6.1623 6.5980
CyX3 2.8437 2.8166 2.2749 2.8450 2.9558 3.1438 3.2926
Co-Xs 2.2818 2.8168 2.8447 2.8449 2.9554 3.1437 3.4672

Fig. 2. Optimized geometry of 3.5-dichloro- and 3.5- dibromo-analogue.

2 vehdr

TAH D, 2), 3)& o)A 44 S0 =)
(Xs—Xs : 558884 )¢l Wla) AAHo2 zhe wal
moiety(X;—Xs 5 1) 4.34864, 2) 433994, 3) 4.98
388)¢ 23 gleme fu4 Syel e 9
Asted s Aol Yoldet 2} 7)A-S8-x)
Atele] A5 atg A2z} HojA HAJo] ofgk How
R ER=1=1

-3l A7) E = FAH 4), 6), 9), 113}
12)= 55 #Ao] ¢ict(inactive). o]= 4% ©
do o} A3l Jejo} vlwa C,—X,9 7
72)7} 4.5393~4.68104 0.2 733 BAL elue

Fig. 3. Substrate-receptor interaction model for the
4-chloro-analogue.

3, 5-dichloro--A}#](10) 2] 3.94514 B} Alc}s] 7
B ZeEZ o5 fAAE S84 S =)
vl WA moiety”} F ZBZ S8 Aue] s
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Table 3. Distance indexes (A) of Benzene ring substituents of 3-Phenyl-5,5-dimethyloxazolidine-2,4-diones

Analogue N=03 N-X, Ni-X3 Ni-X4 Ni-X5 N-Xs Distance index
(1) 2.4071 2.6202 4.6257 5.3923 4.6320 2.6280 0.8763
2 2.4036 3.0260 4.6464 5.3831 4.6101 2.5923 0.9698
(3) 2.4052 2.6175 5.2482 5.3759 4.6216 2.6192 0.6299
] 2.4055 2.6257 4.6243 6.1051 4.6242 2.6223 1.1507
(5) 2.4018 3.0084 5.2851 5.3159 4.6109 2.5912 0.7556
(6) 2.4026 3.0278 4.6399 6.0797 4.6207 2.5906 1.2115
7) 2.4013 3.0257 4.6427 5.3816 5.2288 2.5839 0.7310
(8) 2.3999 2.9953 4.6257 5.3799 4.6264 2.9933 1.0296
(9) 2.4036 2.6236 5.2273 5.9888 4.6282 2.6286 0.8810
(10) 2.4032 2.6137 5.2449 5.3665 5.2514 2.6187 0.0
(11) 2.3996 3.0316 4.6368 5.9799 5.2163 2.5954 89605 ~u5
(12) 2.4011 2.6253 5.2313 5.9198 5.2350 26250 0.5539 '
(13) 2.4033 2.6165 5.3798 5.3162 5.3781 36‘092 0.1920
(14) 2.4039 2.6173 5.566 5.3448 5.5671 2614 0.4509
(15) 2.4080 2.6145 5.8819 5.3812 5.6781 2.6175 0.7669
ﬁ e
~89 471 9rh =& N-X.o Tl DI7h 01920802 HA7)h alRFHa 4

5.9198"'6.10511&9_3. S A4 (10) 9 5.3665& »r}
Ayes| Z2el(Fig 3).

aelzg 44 A S5 Sl WAl moietyst
olu|=7](—NCO)7} HA3s o3 AxFE 71 ¢
omg gd7)e] A% ahgo] o} F oFafjAlct o]t
A A S S48 5 gl EAbe) 27](to-
tal length)ol] #=g ghAI7} 2A)sle, o] gA7}
2749 o &Ado) gloixicke AR LAPAE

=g ortho-§1x]el 2 HA#7I(CHE #3 e
o] x| gkaal §AHA 5), 6), 7), )7 1= FAe]
glr}. o)eigt A AH-e ortho-$ 3ol & X &7|7} =4
(van der Waals ¥}4 Cl; 20304, H: 1.500A) =
B3 qlslel, biophases] #Adxlejzke] A28
JA =L Aok F 44 xede) AuA
Lol v go] HA3] o]Fi|A KR dojrte
Ao g FEHP,

ol]dh Ao thit T2 5AL op=7](—
NCO)9l t}& f2(CO)oA WAl moiety7te] 7]
stata gejulelol e $j9} wlsdr kg dehd
I K (Table 2).

o] Al S84 Ale] g Ak 71H
g3 7] (active site) Zke] F2b wiXE  doprr)
9}8}e] distance index, DI;Z Table 3o JehH KT

75 #4e JehgE 3,5-dibromo-fAHAI(13) 2
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S, So4 HAs sFske e welFH. el
7rg 4% el 54 10), 13) % & 35-
o] x| &k fAbAle] x|t wl&HAQl  35-diiodo-F-AHA
(14)9}  35-dimethyl-f-AH4(15)% 72t 04509,
0.7660R-& vrehyalch ol ahadol 7t 8IR
10), 13)°l vlsf WA moiety7} 433 A4 F=4A
2le] S, Spoll AAF] Hg HAAY 7 §HSS 99
L1g=3

gAJo] okgl S-AMA) 1), 2), 3)-& distance index7}
0629~0969A°2 2 e zZa U WA
moiety7} Ztela] 83 Syl 23] FEF A
71"z 49 &Adxle](active site) 7He] Az}
4 Agrt "ol Ao FslA= AL Hu|Fd.

226) ulste] o} §AFA 52 distance index7} 0.55

A ooz @A opw)=7](~NCO)Sh WAl
moiety7} o)At el 43 Al S, SoF A2
el g, HPHE AL u|i) 2B )
Az} saAe) GAAezre] A5 o] o}F o
Az JBstA "ol Aztshs AL vy
EPS-

4 £

3-phenyl-5,5-dimethyloxazolidine-2,4-dione®] &

™~

r" .
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4718 37 HA el dgshe V)A-F A Aiats
2dE AAste] FAAY F2-84 A9 B}
Heg A#Asth A7) olu]=7](—NCO) il
A&t WA moietye] FZ2)7} antifungal acti-
vityell 83k 8¢9lee zrgaldo) 733 AS
veblle 35-01X % fAbalel 4] Nd=te} para-%)
#7172t F7HAe], N-X,& 53665~5.31624, 3,5
218 #7712 A X;—Xs& 5.5888~5.7739
Ag¢ et =% distance index, DI7} 024
AE2 velgony #40) ¢l HAHIE DI7} 055
A o4& sl
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