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Synthesis and Antifungal Activity of Triazine Derivatives
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Abstract: To develop a safe and efficient fungicide for suppression of turfgrass disease, we designed and

synthesized new triazine derivatives based on the related literatures. Sixtarget compounds were prepared

according to synthetic procedure as follows: intermediate A was obtained by cyanuric chloride reacting with

4-three fluoromethyl aniline, and then A reacted with different aromatic amines or aliphatic amines to afford

target molecules B and C. With '"H nuclear magnetic resonance spectroscopy and mass spectrometry, the

products were identified as the target compounds. The inhibitory rates of the six target compounds against

Rhizoctoniasolani were determined by colony diameter method. The results show that these compounds have

good inhibitory activities.
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Fig. 1 Synthetic route of triazine derivatives

1 SLIGERS

L1 RF 54

6B W 1 SR T RY -1 B0 A 5 (Il 38 1
RERIE, REETT R0 HrALA ) 3 'H NMR R
Varian Mercury-VX 400 % 4% % 3§z 1 (DMSO %,
CDCLASH ), TMS 2 A A% ) I 5E | 2185 % ] Thermo
LTQ XL & 5z B¢ FH B i A A7 I o 326 o orr i
FA R0 2 2 43 A sl sl Ak 2 a0, B0 WA, 1
K&k —Lr b3,
1.2 XWHE
121 2,4-=2-6-(4-Z @ F AR HK)-1,3,5-=
% (A) 7150 mL 1 = B in A = R AR
1.9 g(10 mmol) , BT A PN il 30 mL, 458 PV i, UK %
HIF0 Co ZABIH N 1.6 g(10 mmol ) XJ = 5 HY A&
1 20 mL PN RS W, 10 min BITEE  7E 0 CF §i
FERN 3 ho N 56 EE R, BT i 43 250 10% ) ik 12
BOK WA R R pHAE N 6 247 i A
RN . HhOE, UEUFH S BERUK E LS &, TR
Jo A% [ AR 2.47 g0 77 % 80% , mp: 155 C ~
157 °C, 'H NMR (DMSO, 400 MHz):7.73 ~7.75
(d,)J=8.56 MHz,2H,ArH) ,5:7.84 ~ 7.86(d, J=8.68
MHz,2H,ArH),8:11.47(s, 1H,NH) ; MS(ESI) :309
(M*),

122 2-F-4-(3-F R e A )-6-(4-= P AR B
A&)-1,3,5-="(11B) 7E 150 mL Y = H A&
JACTE] G4 B 1.53 g(12 mmol) , Jil A P i 30 mL,
T 0 % R AL AN 1.0 g (12 mmol) A4 7K I8 W L [ i
10 min, 2R J5 3 A0 ] 44 A3.09 ¢ (10 mmol) 4 74 i
VWL, HOWR N 6 he SN ST e LA
- O C TR, K ZE ISR ER , 10 R £ R 7K
Ve FERE S aE AT E AT LR vOA ) v
R CBR)=15: 114lifk, THE 15 A G R K 3.76 g0
7% 1 94% , mp: 191 C~194 °C,'H NMR (CDCl,,
400 MHz) 8:7.1~7.2( m,2H,ArH) ,5:7.27 ~7.32
(m, 2H, ArH) , 8: 7.5 (s, 1H, m-CH.CINH) , &
7.62~7.67 (m, 4H, ArH) , &8: 7.8 (s, IH,
NHC:H,CF;) ; MS(ESI) : 400(M*) ,

123 2,4-"HfR-6-(4-Z AT ARXKEL)L,3,
5-=%(1C) 7 150 mL i = FUBS IR im A H B iy
KW 1.35 g (12 mmol) , fiIl A 1, 4- — 5 /5 ¥5 80
mL, A B R 80 1.0 g (12 mmol) AY /K 8K , 48
Ja A 2-58-4-H e B -6- (4- = F B 3L 2R e 36 ) -1,
3,5-= 3.04 ¢(10 mmol) , FF & %= 90 °C [l itk 245
T2 he SN SERESE LR, B R L R
Vi, K A BOBR 3, T A Rk S ok, H1 A, & ik
WA JZ A [ R B30 VA i) : VISR TR ) =4+1]
afifb, TS5 A B K 2,58 g0 77 % :86.7%,
mp: 150 C~151 C,"H NMR(DMSO,400 MHz)5:2.8
(s,6H,CH:),8:6.4(s, 1H,NHCH,) ,8:6.7(s, 1H,
NHCH,),6:7.4~7.6(s,2H,ArH),5:8.02 ~ 8.09(s,
2H, ArH) , 6: 9.0~9.2 (m, 1H, NHCH.CF;) ; MS
(ESI):299(M*+1),

1.2.4 2-(4-Z 8 F KR e L) -4- 2 i B -6- W i
#£-1,3,5-=2%(2C) ZRMAEEWC)ME KT
AR AP (2C) o 7% :35% , mp:58 C~61 C,
'H NMR (DMSO, 400 MHz) 8: 0.85 ~ 0.86 (m, 3H,
NHCH,CH:) , 8: 2.84 (s, 2H, NHCH:) , §: 2.7 ~ 3.0
(m,2H, NHCH,CH:) ,8:6.4~6.8(m,2H,NH) , §:
7.45 (s, 2H, ArH) , 8:7.9~8.2 (m, 2H, ArH) , §:
9.0 ~9.2(m, 1H,NHCH,CF,) ; MS(ESI) :313(M+1) ,
125 2-Z T hk-4-(4-Z 5 F AR )L )-6-F e
A-1,3,5-=%(6C) ZWRAEGWAC)MERTT
EREMEE P (6C) . 77%:92% ,mp:89 C~91 C,
'H NMR (CDClL;, 400 MHz)8:1.1~1.2(m, 6H, N
(CH.CH;) ») , 8: 2.95~2.96 (d, J=5 MHz, 3H,
NHCH:) , 8: 4.4~4.8(d, J=5.2 MHz, 4H, N[ CH,—
CH;).] , 8: 4.8 (s, 1H, NHCH;) , 8: 7.12 (s, 1H,
NHCH.CF,) , 8: 7.50 ~7.52 (d, J=8.4 MHz, 2H,
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ArH) ,8:7.71 ~7.73(d, J=6.88 MHz,2H, ArH) ; MS
(ESI):341(M*+1),

12,6 2-=9Fpek-4-(4-Z R F A EHIL)-6- TR
A£-1,3,5-=2%(9C) ZRAEW(IC)ME KT
B EE AW (9C) o 7K 1 95% , mp: 112 C~
115 °C,'H NMR (CDCl;, 400 MHz)8: 1.1 ~1.2(m,
3H,NHCH,CH;),8:3.14(s,6H,N(CH:),) ,8:3.41 ~
3.48 (m, 2H, NHCH,CH;) , &: 4.93 (s, 1H,
NHCH.CH,) ,8:7.16(s, 1H, NHCH.CF;) ,8:7.51 ~
7.53(d, J=8.4 MHz,2H, ArH) ,6:7.71 ~7.73(d, J=
6.76 MHz,2H, ArH) ; MS(ESI) :327(M*+1) .

127 2-=F ek 4-(4-Z 5 F AR KL )-6-E 58
AR k-1,3,5-=%(10C) ZBIEEWOCOMAE
AR R AP (10C) o 2% :92% , mp: 109 C
~110 °C,"H NMR(CDCl;,400 MHz)5:0.94 ~ 0.98(t,
J=7.36 MHz, 3H, NHCH,CH,CH;) , §: 1.56 ~ 1.65
(sixtet, J=7.24 MHz, 2H, NHCH,CH,CH:) , 8: 3.14
(s,6H,N(CH;),),8:3.34~3.39(q, J=6.68 MHz,
2H, NHCH.CH.CH;) , §&: 5.01 (s, IH,
NHCH,CH,CH,) , 8: 7.19 (s, 1H, NHCH.CF,) , §:
7.50 ~7.53(d, J=8.44 MHz, 2H, ArH) , §: 7.72 (s,
2H,ArH) ; MS(ESI) :341(M*+1)

1.3 HEWHERFEEN

13,1 BEKGX AL H % A A 0 R B R A
(PDA) : Eh 8% 20 o 7 %) 1% 20 g 350 fl5 15 ¢~20 g
ZXAB 7K 1000 mL. M 80 ([H 25 45 M fk 4k ) A
R ) R 24 46 AR 2R A BR 2 W) L JF
<25 3 60A Ji 2 (I BHE AR AHR A .
BLEE AR BT 9% T (Rhizoctoniasolani AG—1-IB fusion
group) , A H Al K 2E AR YR 2 Be d it

132 M7 & RAAKBRE PRI R
A TR SR R R . AR

FRAE S b, SE ] — g v B 0 AR DU 590 ¥ L P
RSV WL EL 1 mL 1 4 O VA RV RO 7.5 em 85
FElL A, K T 28 1 7K s o0 B SR 5 K B 3
B 10 mL 35S 73 51 48 7 A 9 mL @b i 19 PD A 85 3%
B 2 S R A R LR G 5] R A
P =G, TR R IR ILIE Hp )7 & 3% A0 B A2 5 mm
) B AE B B, B A B R M3 R, B R K
Toft e 19 55 % L O 28 °C A 1 L 5% o 4 o 03 % (o
PFAE BERR B 29 30 h~40 h) , 95 25 6 BE 322 301 K 0
i, BRI T VR AR, BRI A
eSS R G S (= 9 =g = o [SOF 1 S B S
we IR VE AR — Wb PRTR R AR
= X T
1.3.3  mlzadAz KRR B bR A 4 H R
B BE R 2 000 g/mL PR o T 56 R RE B4R
T (Rhizoctoniasolani) F& 411 B 3% P #E 4790 0 L S8 5
43 IR BN 800 g/mL. 400 g/mL..200 g/mL.100 g/mL .
50 g/mL 5/~ BE R B, 43 00 I HL A B R 0
SPSS # {4 4b 3, 45 21 FLAM T [l 9 7 AR AH G R AL
R, ECsfH X% 95% 8 {5 X [a] .

2 #RE5ITiE

21 2R Ak A W % 5 5EAE BESS 1 (Rhizoc-
toniasolani) BN B 16 P, 6 ™MELS ¥ LA &= 1
POTE TSP , FLI0RR S T R 2 R K R R
AL 2C W PR, L ECofH o 16.4 ¢/mL, L
G Lo PR, L ECs M 297.6 g/mL, Hoif 7
i R FNNHESITFE 2 2C > 6C > 10C > 11B > 9C >
1C, fL & 2C (25 R LA F 36, RPSE AT
CREHE AT AR e Sk B ik — 28 i, LB S
B 22 B A W AT S5 4 5 T O R E AR, AT
S W7 3 PR B 114 2% TR 79 B9 FE A
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Tab. 1  Antifungal activity of compounds against Rhizoctomiasolani

R

[e Fs@— NH—</: ;<\<N

R!

Hast/E 2= R' R’ myEpy AR ECo/(gml)  95%FEA5X A / (g/mlL)
11B 3-Cl-PhNH cl ¥=3.732 9+0.570 5x 0.9915 166.9 99.2~273.4
1C NH(CH:)  NH(CH))  y=3.2302+0.739x 0.984 4 297.6 199.3~448.3
2C NH(CH:)  NH(CHs)  y=4.720 6+0.236 Ox 0.986 6 16.4 4.4~50.8
6C NH(CH) N(C:Hs):  y=4.372 6+0.350 3x 0.953 4 68.8 28.3~138.9
9C NH(C.Hs) N(CHy).  y=3.051 8+0.791 9« 0.9959 287.6 198.7~412.6
10C NH(CH,) N(CHy).  y=4.353 6+0.314 9x 0.992 8 114.0 44.3~278.1
IFHER y=3.464 7+0.603 3x 0.9525 332.8 214.9~560.8
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