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Propamidine analogs synthesis and fungicidal bioactivity
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( 1 Research and Development Center of Biopesticide s Northwest A & F Universitiy ,Yangling »Shaanxi 712100,China;
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Abstact: [Objective] The research is to find more compounds with antifungal activity, [Method] Eight
propenaindine analogs A3,B3,B4,C3,C4,D3,D4 and E3 were synthesized from 4-cyanophenol and a,w-di-
bromopane. All compounds were confirmed by 1H-NMR and MS. The inhibitory effects were studied with
the mycelial growth rate method. [Result] The results showed that four compounds such as N, N-bispropy-
Ipropamidine (B3), N, N-bispropylbutylamidine (B4), N, N-diisopropylpropamidine (C3),N, N,-disisobu-
tylbuytlamidine (D3),had high inhibitory effect on the growth of Botrytis cinerea ,with EC;, ranging from
0.241 8 mg/L to 3.473 0 mg/L,higher than propamidine;the protective and therapeutical efficacy of B3,B4
and C3 on leaves of cucumber all higher than that of propamidine. [Conclusion) B3 and B4 own more potent
activity than propamidine and can be used to substitute propamidine.
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1.2.1 A4 K,.3- A X T R4 % 10. 0 g(0. 025 mol) Hv Al fA (2) F1 100 mL F [, 3

$ 2.05 g(17 mmoD) MR AF ¥ T 100 mL /K, 11
5,95 g XA A E L 200 mL W ER R FI 70 mL sk
TR 5 VR T T I b A R B W, & LB R 90
B UIVE . K EEE 1577 7. 06 g, R
h91. 44 % (SCHRL7]R 68%) , Hiks &5k 153 ~155
.
1.2.2 PEK) & H & S% 0891 M I ik
A
3 FHEAKRG R E  SHCELS I ik
B R LR 1,

A ARfL & e H & FERCA G BEEE . SR
FETT A ENR S EEE RY 500 mL = 04, m A
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1. 2.
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PELHERE MG A E 10 CRIF. A 6.4 g
(0. 325 mol) Jo/K 2, JF 42 il S i It B o 10~ 15
T, WRTEE . Z MM EE IR SRR 725~
30 'C,15 h 7, ZZ B m# iR 9 h, W SER G, § &
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IR i 2 AR ¥ A A A I R AT AT R e
T Rr R HT 58 4 )5, 1k 08, T A8 6 RO
A GBI AR MR A T R T N O T e L
PR ST e ROE T B il & s b 5 AR b & 4.
B H bR A A Y i R B % MS BHii L3R 2, H-
NMR %4 WL 35 3.
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Table 1 Melting point and yield of intermediates

e ] A (2) rp ] 44 (3)
Intermediates (2) Intermediates (3)
n X 1% 55 /°C m. p. 7R/ Y% Yield 55 /°C m. p. 7% /% Yield
SebRAE Sk AE SEBR A kA bR A Sk AR SR (E kA
Actual value Document Actual value Document Actual value Document Actual value Document
3 Cl 149~150 147~148 80. 55 40 212~213 — 84. 28 —
3 H 250~251 249~250 83.70 75 241~243 241~242 82.00 72
4 H 142~143 — 84.05 — 175~177 — 82.25 —

—"RINTIL
Note:*“—"Mean no found.
®2 ZEENRLEYNYDELEEHRERE MSHIE
Table 2 Physical and MS data analysis of target compounds

7 ZEES AT B i/ C e TR
Compound Formula Mw m. p. Yield MS (Positive ion)

A3 Ci17 Hi502 N, Cly 382 267~268 56. 6 382.5(M)
B3 Ca3 H32 O2 Ny 396 157~158 72.8 396.2(M),397. 2(M-+1),398. 2(M+2)
B4 Coy H3, O, Ny 410 272~273 80. 5 410, 2(M) ,411. 3(M—+1)
C3 Ca3 H3, O2 Ny 396 197~198 60.7 396.2(M),397(M+1)
C4 Cz4H3, 02Ny 410 =300 73.4 410, 2(M) ,412. 4(M+2)
D3 Coq H31 O2 Ny 410 167~168 72.5 424.3(M+1),
D4 Co5 H34 Oy Ny 438 268~269 73.1 438.3(M),439. 1I(M+1)
E3 Cas H3s Oz Ny 424 197~198 73.4 424.3(M) ,425. 3(M+1)

*x3 ZFHMRULEYWH H-NMR #HiF
Table 3 'H-NMR data of target compounds

A
sy 'H-NMR.§
Compound
A3 2.203(t,2H,—CH; —),4. 212~4. 234(t,4H,2X —OCH; —),7. 178 ~7. 631 (m, 6H, ArH) ,9. 324 (s,4H,2 X =NH),
. 9.372(s,2H,2X —NH;)
B3 1.033(t,6H,2X —CH;),1. 743~1.797(m,4H,2X —NH;CH;CH. —), 2. 309 ~2. 340 (m,2H, —OCH>CH. —), 3. 386 ~
3.423(m,4H,2X —NH;CH, —).4. 281~4. 312(t,4H, 22X —OCH,—), 7.132~7.734(m,8H,ArH)
B4 1.035(t,6H,2X — CHs), 1. 745 ~1. 800 (m,4H, 2 X — NH;CH,CH, —), 2. 016 ~ 2. 022 (t,4H, 2 X — OCH,CH; —),
3.386~3.423(m,4H,2X —NH,CHz —),4.173(m,4H, 2X—0CH;—),7.113~7.721(m,8H, ArH)
Cs 1.299~1.372(d,12H,4 X —CH;),2. 160~2. 336 (m,2H, —CHz —),3. 301 ~3. 344(m,2H,2X — CHCH3) . 4. 276 ~4. 306
’ (t,4H, 2X —0CH;—),7.131~7.707(m,8H, ArH)
ca 1.358~1.374(d,12H,4 X —CH;), 2. 014(m, 4H,2X — OCH,CH; —), 3. 986 ~4. 018 (m,2H, 2X —CHCH;),4. 170(t,

4H,2X —OCH,—),7.101~7.701(m,8H, ArH) ,9. 208(s,2H, 2X =NH),9. 228(s,2H,2 X —NH)

1.039~1.063(d,12H,4 X — CH;), 2. 086 ~ 2. 104 (m, 2H, 2 X — CHCH; —), 2. 354 ~ 2. 313 (m, 2H, — CH:CH:0—),
D3 3.247~3.309(m,4H.2X —NHCH: —).4. 288 ~4. 320(t,4H, —OCH:O—), 7. 147~7. 737(m,8H,2 X ArH) . 8. 718 (s,
2H,2X=NH),9.199(s,2H,2X —NH)

1.040~1.057(d,12H,4X —CH3),2. 018~2. 096 (m,6H,2 X —OCH,CH, —,2X —CHCH3),3. 257~3. 275(d,4H, 2 X —

DA NHCH, —),4.175(t,4H, X —OCH;—),7.121~7.723(m,8H, 2X ArH)2

0.988~1.024(t,6H,2X —CH;3),1. 451~1. 526 (m,4H, X —NHCH;CH;CH; —),1. 690~1. 765(m,4H,2 X —NHCH,
E3 —),2.310~2.341(t,4H, 2X—OCH;CH;—),3. 417~3.453(t,4H,2X —NHCH, —), 4. 278~4. 390(t,4H, 2 X —OCH,
—),7.140~7.722(m,8H, 2X ArH)

1E:B3.B4.C3.D4.E3 5 LA — NH— . = NH 0555 , R VL5 2 H XTI A i .
Note: The peaks about “—NH—"and“=NH"of B3,B4,C3,D4,E3 was weak,and not be given.
. e o FIBRH PR il 5 Ak BB BE A . TR SRR OB 2450 5 B R

2 A AT R P FF 12 9 BHBIm A 55~60 °C B K 55 5 b, il B
2.1 MBI 5RE RINVHSE R 2 G SR 5 A B 2 3 Wk EAR 4
2.1.1 BERMB F K ERE (Botrytis cire-  mm MFTFL 2 N85 75 3 d 19 435895 1 30 4 V) BURS
rea) » VG AL AR RBEH R 27 T 28 3 A 25 1F 58 IRk 55 v B FHAR T K A T 22 1) — THT 2 B0 2 B e ik 1, 27
O AL TG RO 4 5, CHiFE 3 d Je, T+ 238 Ok & W % B A2 (mm) ,
2.1.2 Ak FENN HIEREAKBMRF IR B R LA 8RR ) I E SO R
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EC;, .
2.1.3  FON A eFED ol 24 50 B ) AL 50
mg/ L, LA K R 25 %t R . SR 3 I 0 A4 [) 14 2 IS L
LY RE ) G ) il 7

(DAY YER . R ®E% 1 mL 253 5T )5 H
R AR 4 mm B B. cirerea WYHE T M+
IR AR 1 F IE dEA R R I R S AT
SERFAEIL/D=10 h: 14 h,RH=95%,TLOY%
W40 R IR ) =20 °C. TDCRRE B R EE) =18 °C ]
PR R 3 A, 3 d R IR R . it
RN W

B AR (mm) = I EAR —4;

M/ Vo = Of BEER P 2 K BLAR — B B VR 2
KER) /X B K EE X100%,

IRIFE . e T EMN LREMEDE ANT
S el S N B == N U o oS N - R e
2, FEE TR IR0 v s 95 (B 3R 5k Bt 25 7 9k 5 1%
PHERAMRD . 3 d J5, Wi 45 Ab B BT AR IR

TR IR AKX R

BRI/ V0= o BRI VA BRI K B — b HR
TR E AR ) /X IR 78 B K <100 %0,
2.2 #ERS5HW

B A P A D T M 0 AR K SR A TS B
BEMES R IR A LS, mE4 AW 7E50 mg/L
FIEE T S A A A WX 7 il K 25 W5 W (Botrytis cine-
rea) ¥ —E BB TE P 65 %) B3.B4.C3.D3 Al
P Bk B9 ECs, 23 91 & 0. 304 3,1. 680 7,2, 875 1,
3.473 OF1 4.357 7 mg/L.Hrf B3 iy EC,, ] BAK T
BERAL G TH BE k. B4, C3.D3 () EC;, th 2 5 15 5t
PRAK . A9 A3.C4.DAE3 9 1 Mt 348 T 19 e
PR AR B — ik, S T A L&
WITE 50 mg/L F & T, B F i KB R I — 2 1
PRI RRITAER . Horh B3.B4.C3 9 3 d RIPRUER 5
Sk 81, 13% .66, 04 % F1 63. 21% . b 35 &5 T 1N %t bk
(57.55%); B3, B4, C3 {3/ 7 &0 R 43 il Ry 71. 70 %%,
68. 87 % M158. 92% , S KEK (64. 15 Y0 HH 2 .

x4 HRAUEUXNBERREFNEHERBEERZE)

Table 4 Toxicity effect of target compounds against Botrytis cinerea (Growth rate method)

iz R P TR CEET o
Compound Regression equation B Chi-square data Correlation coefficient

A3 Y=2.154 4+2.114 2X 22.179 6 0.649 8 0.944 5

B3 Y=5.508 1+0.983 3X 0.304 3 1.076 8 0.940 3

B4 Y=4.780 5+4+0.973 3X 1.680 7 0.216 8 0. 960 5

C3 Y=14.380 5+1.350 7X 2.875 1 0.0311 0.997 8

C4 Y=2.793 9+2.044 8X 11.991 2 0.339 7 0.983 0

D3 Y=4.377 9+1.150 6X 3.473 0 0.071 2 0.994 3

D4 Y=3.403 2+1.366 3X 14.745 8 1.719 7 0.890 3

E3 Y=2.701 4+2.225 1X 10.790 7 0.156 9 0.988 4

N % )k Propamidine Y=4.243 5+1.183 4X 4.357 7 0.144 2 0.988 0

£5 GRILABHERREE GRS ER RLEM .50 mg/L)
Table 5 Protective and therapy effectiveness of target compounds against Botrytis cinerea (On cucumber leaf,50 mg/L)
oy 1#£4PVE 1] Protective effeetiveness WGITYEN Therapy effeetiveness
Comgound T V8 BLAZ M I/ mm B %/ %% W V& BRI/ mm B3 %/ %%
Colony diameter Control effective Diameter Control effective

A3 13.3 37.26 ef 15.2 28.30d

B3 4.0 81.13 a 6.0 71.70 a

B4 7.2 66.04 b 6.6 68. 87 a

C3 7.8 63.21 b 8.7 58.92 b

C4 13.0 38.68 g 11.5 45.75 ¢

D3 10.7 49.53d 11.7 44.81 ¢

D4 12.3 41.98 e 14.5 31.60d

E3 13.7 35.38 g 11.7 44,81 ¢
e ik Propamidine 9.0 57.55 ¢ 7.6 64.15 ab

CK 21.2 — 21.2 —

(D CK R A B2 50 (1 25 1 5% B8 5 (2) 2% v [R50 80408 J5 A AS TR 77 B 3 %R 7 25 0 Bt (DMRT ) 76 0. 05 K L2 R B3,
Note: (1)CK is treated with no compounds; (2) The same column followed by different letters indicate significant difference at 0. 05 level

(DMRT method).
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