DAEHAN HWAHAK HWOEJEE

onmmal of the Korcan Chenvical Society)
Vol. 34, No. 5, 1990

Printed in the Republic of Korea

TE-8#N 2AH|(H| 12). 3-Phenyl-5,5-dimethyloxazolidine-2,4-diones 2}
J£2| Antifungal Activityoll 23t HEj 24

AR - EWW - WA
AR olHet shets)
exyoleha 5o}s st
(1990. 12. 29 H4)

Structure-Activity Relationship (I). Conformational Analysis of 3~Phenyl-
5,5-dimethyloxazolidine-2,4-diones and their Antifungal Activities

Seongsik Park' Soo-Dong Yoh*, and Duk-Young Chung*
Department of Chemistry, Kyungsung University, Pusan 608-736, Korea
*Department of Chemistry Education, Kyungpook National University, Taegu 702-701, Korea
(Received December 29, 1989)

2 9 3-Phenyl-55-dimethyloxazolidine-2 4-dioneel]l g e 242 23l Fz.44 IAZ He
g}dck. Antifungal Activityo] AP F24Q) Y22 47|l amide group(—NCO)s} A moiety”}
EAhse], 73 BRL Vel $449) NUlel para A7) 2be) £2b7e] N-X& 532~5374, 35-
A%7) 209 A7) XXk 559~57748 vhehldcy

ABSTRACT. The relationship between chemical structure and antifungal activity of benzene ring
substituents of 3-phenyl-5,56-dimethyloxazolidine-2,4-diones is 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 X, and X, in the interval 5.59~5.77 A for the active analogues.
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mechanics IDY2 AA1sHg ). WA 1229} oxazoli-
dine-2,4-dione 312]%}2] torsion angles ¥ 3}A]7] 5
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Fig. 1. Substrate-receptor interaction model.



478 FMEGHE - SR - PR

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-Q + - -

3 3-q + - -

4 4-Q - - -

5 2,3-Cl, - - -

6 2,4-Cl, - - -

7 2,5-Cl, - - -

8 3.6-Q1, - - -

9 3.4-Cl, - - -
10 35-Cl, + + + + +
11 2,4,5-Cly - - -
12 3.4.5-Cl3 - - -
13 3.5-Br, + + + t -
14 3,51, - - - - -
15 3.5~(CHy); - - - - -

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

inhibition of mycelial growth.

o2 7F3 <3 el WA 2|2 oxazoli-
dine-24-dione 22]7k2] torsion angle 90°2 Al
34k

Table 120 2|3  3-phenyl-5,5-dimethyloxazoli-
dine-2,4-dione F4A 3,5-dichloro--A# (10} 2} 3,
S-dibromo-#-AHH[(13)-& ¥AJe) u) ¢ 7}s}A)qk 35-
diiodo-%-4HH] (14) 2} 3,5-dimethyl-fAFH(15)+& W)
A8 ek =3 44X APNF 2= F
A= $Hade) glck(inactive)’.
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374, 233 X Xs®) FA (b~ 15)7} 616234 2.
E 84l 7} 35-dichloro-5-AF#(10) 7} 3 5-dib-
romo-fAHM (13) ¢l Bj 8] o}F ¢} van der Waals
W7 Cl; 20304, Br; 2180 4) %8 35-dimethyl-
AR (15)E CoXs s 320264, Co—~Xs i 346724,
227 X,—X:o F7A27} 65980808 o]arH
A 44 2 S0l wlE) o)E F HAME WA
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Table 2. Geometric parameters (;k) of substituted 3~phenyl-5,5-dimethyloxazolidine~2,4~diones
Analogue (1) 2} 3 4) {5) () (7N 8}
Distance H 2-Q 3-Cl 4-Cl 2.3-Cl, 24-Cly 2,5-Cl, 2,6-Cl,
C~Cy 2.5708 2.5686 2.5709 25715 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
Xp 2.1722 2.7373 2.1697 2.1725 2.7298 2.7393 2.7373 2.7421
X3 3.4331 3.4324 4,1127 3.4293 4,1095 3.4250¢ 3.4282 3.4318
X4 3.9655 3.9587 39518 46810 3.9051 4.6615 3.9570 3.9554
Xs 3.4370 3.4379 3.4288 3.4337 3.4351 34294 4.1206 3.4348
X 2.1760 2.1753 2.1728 2.1759 2.1769 2.1729 21713 2.7441
Cg-Ny 1.4239 1.4243 1.4239 1.4239 1.4244 1.4242 1.4237 1.4233
Oy 1.3129 1.3129 1.3129 1.3129 1.312¢9 1.3129 1.3129 1.3128
X2 3.4003 3.5505 3.3702 3.3787 3.4872 3.5585 3.5580 3.5450
X3 5.5293 55189 6.1056 5.56323 6.1968 5.5279 5.5240 55161
X, 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 5.9547
Xs 3.4564 3.4856 34724 3.4703 3.5071 3.4814 3.4673 3.6554
N0, 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
X, 4.6257 4.6464 5.2482 4.6243 5.2851 4.6399 4.6427 4.6257
Xa 5.3923 5.3831 5.3759 6.1051 5.3159 6.0797 5.3816 5.3799
Xs 4.6320 4.6101 4.6216 4.6242 4.6109 4.6027 5.2288 4.6264
Xs 2.6280 2.5923 2.6192 2.6223 2.5912 2.5906 2.5839 2.9933
0rX, 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
X, 6.2988 6.2690 6.2118 6.8936 6.0155 6.7870 6.2659 6.3274
Xs 5.6030 5.6291 5.6353 5.6423 5.6682 5.6447 6.1987 5.5662
Xs 3.8152 3.8086 3.80%1 3.7991 3.8412 3.8045 3.7922 3.9841
XrXe 4,1824 4.8357 4.1777 4.1825 4.8295 48352 4.8319 5.4706
Xz-Xs 4.3486 4.3399 49838 4.3447 4.8586 4.3218 49878 4.3371
X4-X3 2.2712 2.2646 2.8144 2.2768 27972 2.2696 2.2638 2.2637
CiXs 2.2714 2.2721 2.2714 2.2770 2.2763 2.2772 2.8156 2.2638
Table 2. (continued)
Analogue ()] (10) 08)) (12) (13) (14) (15)
Distance 3,4-Cly 3,5-Cl, 245-Cl;  3.4.5-Cl 3,5-Br, 35-1, 3,5~(CHy),
Ci-Cg 2.5689 2.5716 2.5699 2.5743 2.5690 2.5698 25711
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
CgN;y 1.4241 1.4240 1.4240 1.4237 1.4230 1.4239 1.4238
O3 1.3129 1.3129 1.3128 1.3128 1.3128 1.3129 1.3129
X, 34121 3.3874 3.5997 3.3902 3.3918 3.3977 3.3872
X3 5.9896 6.1363 5.5745 6.1899 6.2942 6.3374 6.7849
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Analogue ) (1 (n (12) (13) (14) {13)
Distance 3.4-Cl, 35-Cly  245-Cly  345-Cl,  3.5-Br, 35-l)  35-(CHy)y
CyXy 7.1255 6.2900 6.7732 6.6773 6.1932 6.4176 6.3475
Xs 5.5173 6.1789 6.2244 6.2451 6.3239 6.3809 6.7100
Xs 3.4429 3.4478 3.44499 3.4685 3.4385 3.4374 3.4498
Ny-0y 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
X4 5.9888 5.3665 5.9799 5.9198 5.3162 5.3448 5.3812
Xs 4.6282 5.2514 5.2163 5.2350 5.3781 5.5671 5.6781
X 2.6286 26187 2.5954 2.6250 2.6092 26140 2.6175
05X, 3.8003 3.7090 4.0236 3.7505 3.7672 3.7664 3.7145
X, 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
Xg 3.7325 3.8054 3.7321 3.7873 3.7555 3.7555 3.8172
Xo-Xe 4.1854 41775 4.8407 4.1862 4.1801 4.1771 4.1757
XX 4.8698 5.5888 4.8548 5.3769 5.7739 6.1623 6.5980
CeXs 2.8437 2.8166 2.2749 2.8450 2.9558 3.1438 3.2926
CeXs 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 Yehdr},

FAHL 1), 2), 3)& ojAQ 84 S8 27)
(X;—Xs s 558884 )l wla) AMHo2 zhe wa
moiety(X;—Xs 5 1) 4.34864, 2) 433994, 3) 4.98
384)& 22 gle.ma 483 Sl A 9
Azted Awatge] dolydr) e} 73483
Aole] 4534 Azt WA GAo| o} Zlog
)M g},

4-9120ell AR7IE e FAH 1), 6), 9), 113}
12)& 25 #4o] gick(inactive). o) 384 B
Qell o} B4 Yepol vz C,— X 7
Ae)7} 45393~46810A 2 2 9 BAS Vel

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

3, 5-dichioro-f-AFAl(10) 9} 394514 B} Apera) 7
B ZEER o) fANE 488 S =)
Blall WA moiety”} WF ABZ 4230 PYs
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Tuble 3. Distance indexes (;\) of Benzene ring substituents of 3-Phenyl-5,5-dimethyloxazolidine-2,4-diones

Analogue N-03 Nj-Xy Ni-X3 N-X4 Ni-X5 N,-Xg Distance index
(1 24071 26202 4.6257 5.3923 4.6320 26280 0.8763
@ 2.4036 3.0260 4.6464 5.3831 4.6101 2.5923 0.9698
@) 2.4052 26175 5.2482 5.3759 4.6216 26192 0.6299
@) 2.4055 26257 4.6243 6.1051 4.6242 26223 11507
) 2.4018 3.0084 5.2851 5.3159 4.6109 25912 0.7556
0] 2.4026 3.0278 4.6399 6.0797 4.6207 2.5006 12115
) 24013 3.0257 46427 5.3816 5.2088 2.5839 0.7310
) 2.3999 2.9953 4.6257 5.3799 4.6264 2.9933 10296
©) 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 25954 09605 e
(12) 2.4011 2.6253 5.2313 5.9198 50350 %5250 05539
(13) 2.4033 2.6165 5.3798 5.3162 5.3781 s?ﬂjasz . 01920
(14) 2.4039 26173 5.566 5.3448 5.5671 2614 0.4509
(15) 2.4080 26145 5.8819 5.3812 5.6781 2.6175 0.7669

88 F71 gok =g N-Xo AR
59198~6.10514.2.2 HAA(10)¢] 536654 Mt}
Ayeks) Z2ek(Fig 3).

2312 24 2} $3 Sl 9 moietys}
oln|=7)(~NCO)7} A A3 NE HxE F71 @
°on2 ¥$437)9) 4% ahgo) ofF <Faj ). oleidt
AL GRS F4E T Ade 39 Z7)(to-
tal length)oll 2mak §bA|7} £)319, o] A7}
279 o FAo] glolAnke A UAFCG

=3 ortho-$12le] 2 H7I(CHE 2 e
o)X staiql H-Ak4l 5), 6), 7), ¥ 11)E ¥Alo]
g} o)eigh AL ortho-9) 2ol & X#7)7} =4l
(van der Waals %72 Cl3 20304, H: 15004) =
D2 <3l biophases] #A=}2|zke] A 2ol
YALEE Lok F 544 Aelske) 4
Lol wgro) HAs] o] R A] FIBE dorf=
Ao FAH

ol#| g Ao Y F2Y 5L ow=7](—
NCO)9] ch2 4(C0)elA W4 moietyZtel 7]
SaHA shebolEld s 9o} v5e AeE by
3. e (Table 2).

ol al F&4 zk=lel Wg SRz 7129
g a2 (active site) 73] 2t wlAE dotR7]
318} distance index, D2 Table 3o Veblisict.

7+ gAe JehllE 35-dibromo-52H4)(13) &
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DI7F 019208 2.2 #47)7} awﬂm o
S, S;eld M A A% ReiFL). 22y
73 AL e {4 10), 13) 3% 2E 35-
ol X g+ fAbMoi|ntk vt 35-diiedo--A}A)
(14)2k  35-dimethyl-fAHAl(15)% 77k 0.4509,
0766048 vhehHsich o)te @Ado] 73t A
10}, 13)ol wlz) w2 moiety7} A333] A 43
Ae] G, Soll HAAE RE AMY F g Qv
el

o) kgt R4k 1), 2), 3)-2 distance index>}
0629~0969A°2 & e 73 UAT WA
moietyZ} Zto}A] ¢&H) Sl HE3) L= AT
71332} 2419 BAzle](active site) 79 Az}
£ 7]l "o o] <Rl AL 20|

210 B)3le] HE $AHHEL distance index7} 0.55

A elaem 47)a onl=s[(~NCO)s} #A
moiety7} o] AH el F44 =g S, S,9 I
e oS, AP AL oulg) 2jnz )
A5} saMe] gz AE go] ofF o
=2 YT FAo] Azsh= AL oujy
415'

4 =

3-phenyl-5,5-dimethyloxazolidine-2,4-dione®| &
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2718 T Ao gk NRA-FEN AEGS
2dE AAs fFAAe] PR A9} B}
Heg A3A%ch $437)Q oo =7 (= NCO)l
Ak @A moiety2] F2k72}7} antifungal acti-
vityol 5838 8¢leg zZgalgdr) 29 A&
e 35-002% f-Abaeld N{Ate}l para-3)
#7|7k9) 23HAR, NX& 53665~531624, 35
29 A%7)17ke) A X;— X 55888~5.7739
A% Jehlgic) 3} distance index, DI7} 02A
AEE JEisten #4e] gle FAE DI7L 055
A o14e vhehige
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