2006 8(3): 209-213

Chinese Journal of Pesticide Science

+ Research reporte

Synthesis and Fungicidal A ctivities of
(E)—0—Oxocyclododecanone O xime E thers

LIM ngkj LIANG Xwomej QIN Zhao-haj WANG Dao—quar;
(Key Laboratory of Pesticide Chanistry and Application Technology, D epariment of App lied Chem istry,

China Agricultural University, Beijing 100094 Chia)

Abstract A series of (E )—0—oxocycbdodecanone ox me ethers (5) w ere syntheszed by oxm ation of
cy clododecanone follow ed by etherificatbn n yields of 5% ~ 9% . Their structures w ere confim ed
by R, 'H NMR, "C NMR and elanen tal analysis The (E)-configuration w as confim ed by single
crystal X—ray diffraction analysis of a representative compound ( 50). Bioassay results sowed that
m ost of the title can pounds present good fung icidal activites aganstRh izo ctonia solani Clado sporium
cucumerinun, Colletotrichum orbiailare, Botrytis cherea, Fusarium oxysporum and Phomopsis
asparagi. For exanple the ECsy valies of 5k aganst m entioned-above sk fungiwere 13 9 12 19

14, 3m g /L, respectively.
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In recent years the pesticdal actw ities of 12-m em—
bered ring derivatives have been studied system atically
and more than ten series of cyclododecanone
derivatives have been synthesized n our laboratory.
Prev bus results show ed thatmost of them exhbiied
good pesticidal activities For exanple compounds in

.l 2 .. C
seres 1 and 2'* have good fung icdal activities and
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com pounds in series 3" and 4" have good hembicidal
activities
It is also know n that oxin e ehers present fung+

U hthis paperw e report

cial or antw iral actv ity[5~
the synthesis of a series of (E )-a-oxocycbdodecan
one oxme ehers (§) and their fungicidal actw ities

agamnst sam e econan ically m portant fungal species 5§
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was synthesized by oxmatbn of cyclododecanone

0 p—
AN NI\II
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B/ I;I::ls N—R

SO,NR'R?

1 2

E\O CH,ONO /ether E
N

Sa
1 Experin ental

1 1 Apparatus and material

Shimadzu IR435 spectophotan eter ( KBr disk or
lqud filns); Bruker DPX300 spectram eter(TM S as
ntemal standard CDCk or CD;COCD; as so bent);

SI'-02 Elan entary analyzer Y anagimoto melting-
point apparatus (Them elting pontwas uncorrected).

The solvents and reagents w ere used as recewved or
dried prior to use asneeded.

12 Synthesis of (E )-a—oxocycbdodecanone
oxin e ( 5a)

Cam pound 5a w as prepared accor ng to references'

1 3 Typical synthetic procedure for canpounds
5b~ 5s

To a solution of NaH (Q 013mol) inTHF (10 mL)
was added a soltion of Sa (Q 01 mol) n THF
(10mL) with stiring at roan temperature and the
m Kture w as then stired at the same tem perature for
L S5h A soliton of alkyl halde (0. 0Olmol) n THF
(12 mL) was added dropw ise v a dropping funnel
and the mixture was stired for anoher 12 h The
solvent was rem oved under vacuum and the residue
was treated with water (20 mL) and chbrofom
(20mL). The organic phase was separated and
w ashed w ith w ater dried over anhydrousM gSO4, and
concen trated under vacuum to yield the crude
product Purification by silica gel colunn chwom atog-
raphy w ith hexane+ etyl acetate ( 1: 10 by volum e)
gave he target can pounds of seres 3

1 4 X-ray diffractbn analysis of S0

A sngle crysial of can pound 50 was goown fran a
m kture of n-hexane and ethyl acetate (5: 1LV N ).

The X—ray diffractbn, ntensities w ere collected at

folbw ed by etherification( Schane1).

(0] (0]
N A 0
7 V4 Il

NHCR N—O—C—R
3 4
0 RX /NaH /THF \O
X =B Cl
ror /
N
I I
OH O—R
Sb~ Ss

room tem perature fran the sngle crystal (Q 60 mm
X0 45mm x0 10mm) on aRigaku AFC 6S four
circle X-ray diffractan eterw ih M 0 K rad iation ( A
= Q 071 073), by usng the ®/20 scan technique

The ntensities were collected for L orentzPo lariza-
tion effects and en pirical absorption The structure
was soled by usng the Patierson method w it
subsequent difference-Fourer synthesis and refmned
by fullm atrkx kastsquares m ethod w ith anisotwpic
them al factors A 1l the hydrogen abm sw ere p hced
in calculated positions A Il the calculations were
perfomed by usng the SHELX-97 system of
can puter program s

1 5 B bassay of fungicidal activities

Fung icidal actw ities of compounds of seres S aganst
Rhizoctonia so laniK tthn C ladosporum cucum ernum

Ell et Arhus Colletotrichum A rx

Botrytis cinerea Pers Fusarim oxysporun Schl f

sp and Phomopsis asparagi Bubak were evaluated

otbiailare

ushg mycelum growth rate test accordng to

10 .. . .
reference . Fungicidal actwities of canm ercial
fung icides carbendazim or pmwcym one as a control
aganstm entioned-above six fungiw ere evaluated at

the sam e cond ition
2 Discussion and conclusion

2 1 Configuration of canpounds in series 5
The physico-chem ical and elanentary analysis data
of com pounds n series 5w ere shown nTabk 1 and
spectral data w ere shown i Table 2

Selected crystal data of can pound 50 are show n
inTabk 3, and the crystal structure of compound So
is shown n Fig 1
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Table 1 Physico-chem ical and elem ental analysis data of com pounds Sb~ Ss
Compd N M Yiell (%) Ekmental analy sis (Cackl , % )
C H N
5b CH, / 65 69 68(69. 30) 10. 47( 10 29) 6.23(6 22)
5c Et / 70 70 40(7025) 10. 67( 10 53) 5. 84(5. 85)
5d  n-Pr / 63 71 33(71. 10) 10 27( 10 74) 5.92(5. 53)
Se n-Bu / 61 71 90(71. 86) 11. 01( 10 93) 5.41(5. 24)
5f (CH,),Br 41. 0~ 42.5 59 53 18(52 84) 7. 71( 7 60) 4. 26 (4. 40)
sg CH,CH= CH, / 68 71 60(71. 67) 10. 01( 10 02) 5. 43(5. 57)
5h CH,CH—CH, / 80 67 50(67. 38) 9. 60( 9 42) 5. 34(5. 24)
VRN
0
5i (CH,),CN / 84 68 37(68. 15) 9. 21(9 15) 11. 01(10. 60)
5j CH,CO,H 100~ 101 86 62 26(62 43) 8 37(8 61) 4. 98(5. 20)
5k CH,CO,CH, 42~ 43 86 63 57(63.58) 8 85(8 89) 4, 59(4. 94)
51 CH,CONH, 134~ 135 73 62 89(62 66) 9. 13( 2 01) 10. 39( 10. 44)
5m CHsCH, / 92 75 84(75. 71) 9. 05(9 03) 4,59(4. 65)
5n 4CL¢H,CH, 60~ 61 81 68 35(67. 94) 7. 96(7 80) 4,08(4 17)
50 4-FC¢H,CH, 120~ 123 82 71 74(71. 44) 8 20( 8 20) 4.30(4 38)
5p 2-1-4-BrC(H;CH, 42~ 42 5 84 57 57(57. 29) 6. 28(6 33) 3.48(3. 52)
5q 3 4C1L-C4HyCH, 52~ 53 82 61 57(61. 63) 6. 79( 6 80) 3. 62(3. 78)
5r 2F-6-CHCo H, CH, 65~ 67 68 64 81(64 49) 7.21(17 12) 3.76(3. 96)
5s CH,CONH-C,H,(Me), 36~ 38 88 71 17(70. 94) 8 75(8 66) 7. 54(7. 52)
Tabk 2 Spectral data of compound Sb~ 5
Compds 'HNMR, 8 BCNMR, §
5b 1. 14~ 1. 26(m, 12H), 1. 43~ 1 53(m, 2H), 1. 71~ 1 76(m, 22 3 23. 1,23 3 23 4 23 8 24. 5 24 9 26. 1, 26 2,
2H), 2. 60~ 2 64(m, 2H), 2 77~ 2 82(m, 2H ), 4 02(s 3H) 38 Q 62 8 158 6 200. 7
5c 1. 21~ L 36(m, 15H), 1. 46~ L 53(m, 2H), 1. 72~ 1 76(m, 14 § 22 3,23. 1, 23 29, 23. 31 23 9, 24. § 24 § 26. 1,
H), 2 61~ 2 65(m, 2H), 2 78~ 2 82(m, 2H), 4 27(¢ 2H, 26, 2 38 1,70. § 158 3, 201 0
J=7. 2Hz)
5d 0.98(t3H, J=7 5Hz), 1. 21~ 1. 26(m, 12H), 1. 43~ 1. 51 10. 2 22 1,22 5 23 Q 23 2 23 8 24 5 24 8 26 0,
(m, 2H), 1. 68~ 1L 80(m, 4H), 2 61~ 2 66(2H, m), 2 77~ 26. 1 37 9, 76. § 158 1, 200 8
2 81(m, 2H), 4 18( 1 2H, J= 6. 6 Hz)
Se 0. 96( t3H, J=7 4Hz), 1. 21~ L. 26(m, 12H), 1. 39~ 1. 51 13. 8 19 0,22 2 23 1, 23. 31 23. 33 23. 9 24 5 24 9,
(m, 4H), 1. 66~ 1 75(m, 4H), 2. 61~ 2 65(m, 2H), 2. 77~ 26. Q 26 2,31. 3 380, 75 1 158 1, 200. 9
2 81(m, 2H), 4 22( 1 2H, J= 6. 6 Hz)
5f 1. 22~ 1. 26(m, 12H), 1. 49~ 1 53(m, 2H), 1. 71~ 1 75(m, 22 6§ 23. 1, 23. 3, 23 § 24. 5 25. 0, 26 1 26. 2, 29 4,
H), 2 64~ 2 69(m, 2H), 2 77~ 2 81(m, 2H), 3. 60(1 2H, 38 2 74 2 159 6 200. 5
J=6 2Hz), 4 49(1 2H, I = 6 2 Hz)
Sg I 22~ 1. 26(m, 12H), 1. 48~ 1 54(m, 2H), 1. 71~ L 75(m, 224 23 2, 23. 34, 23 35,23. 8 24 6 24 9 26 1, 38 2
2H), 2. 63~ 2 67(m, 2H), 2 77~ 2 81(m, 2H), 4 70~ 4 73 76. Q 118 0, 133 7 158 & 200. 9
(m, 2H), 5 23~ 5 37(m, 2H), 5. 94~ 6 08(m, 1H)
5h I 22~ 1. 26(m, 12H), 1. 49~ 1 53(m, 2H), 1. 72~ 1L 76(m 22,523 1,23 .25 23 31,23 7 245 24 8§ 26 1, 26. 2
H), 2 65~ 2 69(m, 3H), 2 78~ 2. 82(m, 2H), 2 87(dd, 38 2 44.7,50. Q 75 8 159 3, 200. 5
IH,J =4 8Hz J,= 4 2 Hz), 3 25~ 3. 30(m, 1H), 4 20
(1ddH,J, =12 0Hz J,=5 9Hz), 4 40(dd 1H, J, =12 0
HzJ,=3 6Haz)
S5i 1. 23~ 1. 28(m, 12H), 1. 49~ 1 53(m, 2H), 1. 67~ 1 73(m, 22 6 22 9,23 1, 23 § 24 4 24. 8 25 9 26 1, 38 1,

2H), 2 65~ 2 69(m, 2H),

J=6 2Hz)

2 76~ 2. 82(m, 4H),

4. 43(t 2H,

60. 2 69.0, 116 9 160. 2, 199 9
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C on tinued
Compds 'HNMR, & 3CNMR, &
5 I 22~ 1. 27(m, 12H), L 47~ 1. 51(m, 2H), L. 69~ L 74(m, 22 § 23. 1, 23. 2 23 2 23. 3, 23. 7, 24 5 24 8 26 2
2H), 2. 67~ 2, 71(m, 2H), 2 74~ 2 79(m, 2H), 4 81( s 2H) 26. 3 38 5 70. § 160. 1, 174 9, 200. 4
5k 1 22~ 1.26(m, 12H), 1. 47~ 1. 52(m, 2H), 1. 70~ L 74(m, 22 7 23.09,23 11, 23. 2 23. 6 24 5 24 7 26 1, 26. 3,

2H), 2. 67~ 2. 70(m, 2H), 2 71~ 2 75(m, 2H), 3. 79( 5
3H), 4 76( s 2H)

51 L 22~ L 26(m, 12H), L 54~ 1 58(m, 2H), L 70~ 1 74(m,
2H), 2 70~ 2 74(m, 2H), 2 77~ 2 81(m, 2H), 4 72( s
2H), 5 65(s IH), 6 05(s IH)

5m I 10~ 1. 18(m, 12H), 1. 43~ 1 47(m, 2H), 1. 61~ L 65(m,
2H), 5. 23(m, 2H), 7. 31~ 7 41(m, 5H)

5n L 10~ 1. 18(m, 12H), 1. 42~ 1 46(m, 2H), 1. 58~ L 62(m,
2H),2 61~ 2 65(m, 2H), 2 73~ 2 77(m, 2H), 5 19( s
2H), 7. 30~ 7. 34(m, 4H)

50 1. 08~ 1. 18(m, 12H), 1. 42~ 1 46(m, 2H), 1. 60~ L 64(m,
2H),2 61~ 2 65(m, 2H), 2 73~ 2 78(m, 2H), 5 19( s
2H), 7. 02~ 7. 07(m, 2H), 7 34~ 7. 39(m, 2H)

5p 1. 06~ 1. 17(m, 12H), 1. 38~ 1 47(m, 2H), 1. 56~ L 60(m,
2H), 5 24( s 2H), 7. 24~ 7 33(m, 3H)

5q 1. 06~ 1. 20(m, 12H), 1. 41~ 1 45(m, 2H), 1. 49~ 1 60(m,
2H),2 61~ 2 64(m, 2H), 2 72~ 2 76(m, 2H), 5 17( s
2H), 7. 12~ 7. 26(m, 1H), 7 42~ 7. 50(m, 2H)

sr L 05~ 1 13(m, 12H), 1. 35~ 1 44(m, 2H), 1. 49~ 1 59(m,
2H),2 57~ 2 61(m, 2H), 2 73~ 2 77(m, 2H), 5 43 ( s
2H), 6 98~ 7. 04(m, IH), 7 20~ 7. 31(m, 2H)

55 L 21~ 1.25(m, 12H), 1. 54~ 1 58(m, 2H), 1. 72~ L 76(m,

2H), 2 23(s 6H), 2 75~
2H), 4 90( s 2H), 2 81~ 2 85(m, 2H), 4 90( s 2H), 7. 07~
7. 16(m, 2H), 7. 26~ 7 32(m, IH)

2 79(m, 2H), 2. 81~ 2. 85 (m,

383 51.9, 71. 4 159.7, 162 6, 200. 4

23.0 2309, 23 12 23 6 24 4 25 2 26 1 26 3, 38 3
73. 8 160. 7, 171 4 199. 9

223 231,23 15 23 17 23. 7 24 4 24 § 26 0, 26 1,
38.Q 77.2 128 Q 128 3, 128 5, 137. 2 158 7, 200 6
223230823 13,23 § 24 4 24 8§ 26. Q 26 2 38 2
76. 4 1286, 130 Q 134 1 135 8 159 1 200. 6

22 423 11 23 14, 23 8 24 4,24 8 2603, 26. 10, 76 4
(dJe_p=05Hz), 115 2(d Jo_y = 2L 5 Hz), 130. 5
(dJe_p= 82Hz), 133 1(d Jo_p=3 2Hz), 158 9,
162 7(d Jo_p= 246. 6 Hz), 200. 6

22 4 23 01 23. 048 23 054, 23. 8 24 4 24 6, 26 O
26138270 0(d Je_p=29Hz), 119 1(d J_p=
24. 8Hz), 122 7(d Jo_p =9 5Hz), 123 8(d J_¢ =
14, 9Hz), 127 4(d Jo_p =3 THz), 132 3(d Jo_p=
4. 8Hz), 159 3(d Jo_y= 2 0Hz), 162 6,200 5
225229230 23 1 23 7 24 3, 24 8 26 0, 26 2
38.2 756, 127 9 130 4 130. 7, 132 3, 132 6 137 6
159. 4 200. 4

222229230, 23 1, 23 9 24 37, 24 44 26 0, 26 1,
382 67 1(d J._p=2 6Hz), 114 1(d J,_ =22 9Hz
123 4(d J._, =17 6Hz), 125 3(d ), =3 SHz),
130. 6(d Jo_p=9 8Hz), 136 7(d J._p= 5 3 Hz),
158 9 162 3(d J,_,=252Hz), 200 8

18.4 230,23 1, 23 2 233, 23. 7, 24 4 25 3, 26 0,
26338 2 74 1 127.7, 128 3, 132 6 135 2 161 2

167. 2 199. 8

¥

Table 3 Selected crystal data for can pound So

Cry stal sy stem Space group

Unit cell din ensions v

Dec

Triclinic P-1

a= 0892 3(2)m, a= 94 05(2)

0.9023(4)m? 1. 176 g /an?

b= 1 2563(3) mm, B=91. 49( 1)
c= 0807 2(2)mn, Y= 89. 81( 1)

Configuratbn of a—oxocycbdodecanone oxine

(50) was detem ined which not only confim ed

the

(5a) was studed by Beckm ann reaction The result
In this
paper the Y crystal structure of a derwative of §

0. . (4
ndicated that Sa has an E—confgumtlon[ .

O—(4-fluorobenzyl )-a—oxocyclododecanone oxine

E-configuraton of S5a but also showed that the
configuration of 5a was not changed during the
etherificatbn. Thus other com pounds n series 5§ can

also be assum ed to have an E—configuraton
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Crystal structure of compound So

2 2 Fungicidal activities

As shown n Table 4 most of the can pounds n
seres S exhbit good fungicdal activites against s
fungal species A lthough their activities aganstR.
solani C.

and P .asparagi were low er than comm ercnl fung+

cuam erimm, B. cnerea, F. oxysporun
ciles carbendazim or pocym done but the actw ity of
Sk Sp and 5q againstC. orbiculare is higher than

that of catbendazim. These results w ill be useful for

Fig 1 the nextdesgnng step
Tabk 4 Toxicity of compounds Shb~ 5s agamnst six fungal species [ ECso /(mg/L) |
Compds Rhim ctonia Clad osp orim Colletotr chum Botrytis Fusarum Phom op sis
0 lani cucum erinum orbiculre cinerea 0XYy o um agparagi
5b 15 32 50 / 60 18
Sc 22 9 25 65 11 16
5d 12 16 76 12 / 39
Se / 23 / 68 / 48
5f 67 39 39 30 / 15
5g 22 28 45 80 / 15
5h 12 9 33 25 6 11
5i 13 24 19 38 18 10
5j 69 17 / 25 54 /
5k 13 9 12 19 14 3
51 43 / / 20 / /
5m / / / / / /
5n / / / / / /
50 / 35 / / / /
5p / 39 14 28 40 17
5q / / 14 14 / /
5r / / / /
5s / 34 / 15 61 /
C ab endazin 2 1 17 / 2 1
P rocym done / / / 3 /
A cknow kgan ents quan ( ). Synthesis and heicidal actvitiesof (E)-O-
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bacteria] P]. DE 3528753, 1987-02-19.
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