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Abstract: Seven kind of new acetamide compounds containing capsaicin moieties ( [ ~VIl) were synthesized from
aromatic hydrocarbons with N-hydroxymethylacetamide via Friedel-Crafts alkylation reaction and characterized by IR
and '"HNMR. Their bacteriostatic activities were evaluated by Escherichia coli and Staphylococcus aureus. Their algal
inhibition activities against Phaeodactylumtricornutum, Skeletonemacostatum and Chaetoceroscurvisetus were also evaluated.
The results showed that all of compounds exhibited good inhibition effects against two kinds of bacteria and three kinds
of algae. In particular, compound VI (N-[2-hydroxy-5-(1-methyl-1-phenyl-ethyl)-benzyl]-acetamide) had the best
inhibition effect. The minimal antibacterial concentration was 0.0625 g/L, and both bacteriostasic rate and alga growth
inhibition rate were over 90% at 3 g/L.
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1.1 XF5=E

N-32H IR, AR, 1244 s 2R
ARAF; 2,5-ZHH . 2,6-— W, 3,4- W,
3,5- Wl 1-Z8y . ZRREY . 4-IEEPREY . oK &
B AR Ak, ZBRCHE . CCly. HSO, (s
%0 98% ). AICl;, NaCl, AR, Ezy4EHFk#iE5H]
ARAT; EFRBEUE. BEFRRT, AR, LRt
AR A R T o

KIGFE (E. coli ) Fl4x B4 1 45 R 1A (S
aureus ) Y5 B v I RS AR A B I A ) S5
= =MAMIEE ( Phaeodactylumtricornutum ). F B
B 4 ¥ ( Skeletonemacostatum ) I JE 5 f§ & ¥
( Chaetoceroscurvisetus ) ¥k B v B K 22K ™
RN E

AVANCE- 1 600 mHz A% 392 A%, i+

.50\ 7 ; AVATAR-360 2T /M3 4Y , 35 [ NICOLET
vl U-2800 $40AT LA, HZS HITACHI
vAl; MLS-3750 = FRZEVRKTARS, HAS =R
Rt BTG, ML HAIR A F]; SPX-
160B HLATEIR G SR, IR iR & A PR A A
1.2 EYMNER. RESRIE

£ 250 mL = FURHRIKANA 10.69 g (0.12 mol )
N-}R WL Z ke . 12.22 g (0.1 mol) 2,5-—HI .
10 mL #¢ H,SO, Fl 100 mL Jo/K Z B, 75 35 ~40 °C
A RO, JF R Gk CRIFRICE V(A
WEE) vV (ZBROEE) =1 :2) W 72 h J54s
W, WA G- A R EE, R, g
AR FRFTAEESME, Wl 1 A=
Y, MK OBEEZ A=Y 1 .

HABBRRAT A G R A F L, RAESS
AR

N-(2,5- "I343 35531 ) OB T): A
B, 7% 39.96% IR (KBr), v/iem™': 747.76, 1094.75,
1285.23, 1447.93, 1508.35, 1561.79, 1639.24, 2848.28,
2920.31,3103.87, 3288.21, '"HNMR(DMSO, 600 MHz),
5: 1.82(s, 3H, CHj), 2.04(s, 3H, CH;), 2.12(s, 3H,
CH3), 4.06(d, 2H, CH,), 6.61(s, 1H, PhH), 6.86(s, 1H,
PhH), 8.05(s, 1H, NH), 9.16(s, 1H, OH),

N- (3,5- I3 432383 ) oW (1T): A
R, 7% 46.41%. IR (KBr), viem': 666.42,

1024.10, 1154.37, 1202.56, 1271.84, 1381.78, 1483.43,
1493.22, 1559.45, 1625.75, 1746.23, 2859.19, 2916.42,

3349.40., "HNMR(DMSO, 600 MHz), 5: 1.83(s, 3H, CH3),
2.13(s, 6H, CH3), 4.05(s, 1H, CH,), 4.06(s, 1H, CH,),
6.78(s, 2H, PhH), 8.14(s, 1H, OH), 8.24(s, 1H, NH).,

N- (2,3-"HI3E-6-F 513 ) AmkRz(I: A
WK, 7% 44.72%, IR (KBr), v/iem™': 726.25, 1009.55,

1094.75, 1242.69, 1292.25, 1377.45, 1440.96, 1488.98,
1561.79, 1618.33, 2608.95, 2665.49, 2934.25, 3096.90,

3302.15, 'HNMR(DMSO, 600 MHz), J: 1.85(s, 3H,
CHs), 2.08(s, 3H, CH3), 2.10(s, 3H, CH3), 4.08(d, 2H,
CH,), 6.59(s, 1H, PhH), 6.83(s, 1H, PhH), 8.27(s, 1H,
NH), 9.27(s, 1H, OH).

N- (2,6-— W 3E-4-F 5N ) AmEI(IV): A
¥R, 77 % 39.47%, IR (KBr), v/em ': 853.87, 1278.31,
1370.48, 1455.70, 1554.07, 1618.33, 2665.49, 2910.24,
082.96, 3274.27, 3429.95, 'HNMR(DMSO, 600 MHz),
5: 1.81(s, 3H, CH3), 2.15(s, 3H, CH3), 2.22(s, 3H,
CHs), 4.13(d, 2H, CH,), 6.45(s, 1H, PhH), 6.47(s, 1H,
PhH), 8.17(s, 1H, NH), 9.66(s, 1H, OH).

4- T M 3 -1-28 (V). KEBAR, =%
45.73%., IR (KBr), viem': 754.73, 1021.91, 1084.25,
1284.27, 1375.25, 1433.99, 561.79, 1618.33, 1929.69,
2923.80, 3069.06, 3302.15, '"HNMR(DMSO, 600 MHz),
5: 1.91(s, 3H, CHj), 4.34(d, 2H, CH,), 7.29(d, J=
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8.4 Hz, 1H, PhH), 7.36(d, J=7.80 Hz, 1H, PhH),
7.45(m, 2H, PhH), 7.80(m, 1H, PhH), 8.20(m, 1H,
PhH), 9.15(s, 1H, NH), 10.44 (s, 1H, OH).

2- LB -2 R (V) : Ak AR, =R
48.41%., IR (KBr), viem™': 747.76, 931.33, 1038.21,
1179.17, 1221.77, 1292.25, 1442.51, 1490.53, 1561.79,
1632.27, 2687.95, 2920.31, 3103.87, 3295.18 .
'THNMR(DMSO, 600 MHz), &: 1.85(s, 3H, CH,),
4.06(d, 2H, CH,), 5.87(s, 2H, CH,), 6.47(s, 1H, PhH),
6.65(s, 1H, PhH), 8.33(t, J=5.40 Hz, 1H, NH), 9.48(s,
1H, OH),

2- T F L -4- AR I (VD) : IR B Ak oK,
PEE69.52%, IR (KBr), viem': 705.16, 1038.21,
1235.71, 1447.73, 1505.25, 1547.07, 1660.93, 2304.56,
2375.04, 2856.80, 2927.28, 3323.84, 374131 .
'HNMR(DMSO, 600 MHz), d: 1.58(s, 6H, CHj),
1.82(s, 3H, CH3), 4.12(d, 2H, CH,), 6.70(d, J=8.40 Hz,
1H, PhH), 6.89(m, 1H, PhH), 6.99(d, J=2.40 Hz, 1H,
PhH), 7.14(t, J=6.60 Hz, 1H, PhH), 7.18(s, 1H, PhH),
7.20(d, J=1.20 Hz, 1H, PhH), 7.24(s, 1H, PhH), 7.25(d,
J=7.80 Hz, 1H, PhH), 8.31(t, J=5.40 Hz, 1H, NH),
9.51(s, 1H, OH).

1.3 &EWiEENK

VE R i s R PR AL 7], B B R A i
BT RE, S — ] LUA R ) 6 175 5 4 9
Bt 5 A K S M o 1O AR SR B SR AL LY
KIGFFE . SR OMERE . —MAEHEE. P
2R UE FERE F B ¥ R Z i D X A & W 0 A= 3%
PESEAT T L
1.3.1 ¥ @ ral
13,11 BE3R3E R o B py il 4%

PRI 33 g B3R T 1 L iZEmK dhitdE 2 5¢
SR, 121 CERAATE 10 min, fFRE1E 50 °C
il E AR TR . FREL 19 g HFRWH T 1 L 2%
KRR BT, 121 CRERAE 10 min,
R 2 = R ORI TR . AT M
o IREY, DARR ORS00 0 TG B A

BRBHFFEMESHOHHREET 37 CF R
SyiEAL, P RN RS R R SR 5L 11 10 00 8 e o
PRAEFN B TC R AR TR, 15 59% 24 ho
1.3.1.2  dpe/ MW B e BE A I

K SRR, BN AE R 7 R 4
¥4 2 Tk e Ak W BE B0 4R T BV B R 2 g/L I TR
VW, TG TR B 37 40 S AR B AR U A T R A5 4
B, HUAABINAL S W TR 0 X RR A, IR A
150 )G , ol AR TR A 200 pL (9 TR B L
AJEIE 37 CHEE FIR %555 24 h, 76 MR 095
R T i A A AR R R g S A T TR TR A O B
B, ZHlibEYmkE-WOCEE ML, aHEis
P B/ NMITE R (MIC ) P12

1.3.1.3 g E

KM R AT TGS, — B TRl 3 g/L
(R Ak A5 90 T 5 T A 3] 5 s T S i T YR A A
Hi, 37 CFH55% 18 h, Z AR 3%FE i B B
PR SR AR A B 10 4%, TR A 35), WHE 200 pL
TR FRI L, I = MUk 200 A F [ R
B % L3R 1 28 DA o6 A RV AR SR B, A
i A AR R B AR S 39K, 37 °C T HIR S FE 18 h,
THEIEHEE C, VRTINS st BAE
AR R B, IFARYE T A R,

R/%=(1-C/B)*x100

Kb RAMER, %; CHAHREEKE, 1~ B
R HR R A K, A
132 #WHlERARKE®RER

D= Amta s . B SRRt A B2
WEER, B P eb Ul 2 i uE i K s IR R
JEAE AR, 4% 3R 1 5 T LS F2W , pH=8.0+0.1,,
P Fh i B SRl B TR 4000 lux., JEHEEL
12 012, WK 20 CHI N TSR MR 525,

#£1 BFRWET

Table 1 Formula of the nutrient solution
e B B/ %
- } 7 f— S -
4R HRRE RERREN JRIEOTE BRI
4t
(mL/L K ) 0.3 1.0 1.0 0.5 1.0

1.3.2.1  BEMROG (B -V FE 2Pk ¢ R )

I LA 6 BE T 4 Il 1 471 4 A5 30 38 Y %) e
KW ST, B 15 77 28 504 < 300 0 3 85 57
R B A RO I BE, TR #82), JFfEfmcR
W AT K Ak T 5 R VR P IO . Il R T4
MR TR0 2] S [ o 388 0 1) i A0 L A5, R T i
FEAE - R B £, 45 e [m] ) D R 6T
1.3.2.2 LA YR s K s P 4 iR

B—E R R EWE N 3 o/L MILE Y T4t
THBAE KBS, Bl — W Z ik
B, I RS I AR TR B A OB (E,
WM I - W B P R D R B Tk B, it 4
il B[R] - B - e R B M 4, LA E & LAk & 4
%oV 98 A K R AT A 728

2 HER5WR

2.1 EWEREMRIE

DIAEE Y T R4 T 2504 0 i A o

MALEY T LT AMEREEAE T, 75 328821 cm™
Ah B N—H BIR45 PR sh i, 76 3103.87 cm!
AbHERZEIA T C—H AR IR BRI , 7F 2920.31 cm™
Ab B O—H BIPAE PRSI, 7F 2848.28 om ' 4b
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B () H3Ed C—H A Mi4E IR sh i, 7E
1639.24 co ™' Kb BRATEE G T 5 B3 M 45 4% sz i
g, 7E 1447.93. 1508.35 F1 1561.79 cm ' 4b Hi B4
B LA M 4 4R s i, 7E 1285.23 cm 4B EL
iy e C—O M4 iR sh g , 76 1094.75 cm™!
WEHELT C—N Ry Mga IR s i, ¢ 747.76 cm™
Qb IR C—H 1Y TSNS il i sl W g

AL G T iR S0 B0 vl A, B 2505 g
XEFUME A A0 0 A R AR b A R i e . H
IR AR N 1.82, 2.04 F1 2.12, W HIEE MY
LB R 4.06, RIF ER AL 50 6.61
i 6.86, Wil AR 0iFE R 8.05, MEEHEAN
A 9.160 HILLAMGIE FIAZ i S0 () 58 5 T
AR A & B A= A AR T DS, N-(2,5-—
HIE-4- 23N I O e (1) 2l & o
22 UEYHEWEEIXER
22.1 @@

DB A0 J110 741 40 77 A R R 2B 1) B ARG 24 W ik R R
/N B, e BT KT S & E 6
R 2 K P 1 /N o o B S SR ] 1, 2 Rk 2

B TR K S, VoN=T~I>M~=VI=Wl., %f
G B €3] 2 K DA R A ROR R s B SRR . V>
[ =T =T~WN=~VI>VI, Ho&H AR L 28
IEATEY VTR R ) B T HAB L G, &
/NI TR VR FE T35 E) 0.0313 g/Ls

2 ALEYN R NITE IR
Table 2 Minimum inhibitory concentration of compounds
e /NIERVR BE /(g/L)

(A=’

EN L] S O AR
| 0.0625 0.0625
Il 0.0625 0.0625
I 0.2500 0.0625
v 0.0625 0.0625
\Y 0.0313 0.0313
Vi 0.2500 0.1250
VI 0.2500 0.0625

7 PRI L5 B A A PR KT B RN 4
O A BRI KB R AP RIPE T, it — 8
FUHAMBE M, Wil & W% B2 A il R k47 T
FE, BERULFE 3. PR A E R A R A AR
2, UL T 5 VIO AT B8 1 400 1 S 56 4y 51
J R R R R BT A A R AT B 1 SRR s SR
mE 3 s,

3 EWIINER

Table 3  Antibacterial rate of compounds

i
20+ S
+]I
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~
S1.0r ——VI
g
e
<05
ok < —

0 025 0.50 0.75 1.00 125 1.50 1.75 2.00
pHLEM/(/L)

A T /%
wEH — —
KM FT v G V07 2 BR A
| 71.18 93.4
i} 80.96 60.8
m 68.22 79.46
\% 82.12 68.2
v 37.21 61.49
Vi 86.25 58.09
VI 93.21 96.31

BL AR R i T B 410 i 3

Fig. 1 Antibacterial activity of compounds against E. coli
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Fig. 2 Antibacterial activity of compounds against S. aureus
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Fig. 3 Inhibition effect of compounds I andVl with different concentration against E. Coli
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Fig. 5 Inhibition curves of compounds on Phaeodactylumtricornutum
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Table 4 Inhibition rate of compounds against algae growth
et ‘ MiA (7d) % |
=M Il A e £ B

I 6.98 7.94 13.03
| 9.08 7.65 9.19
I 65.97 45.59 18.80
v 9.25 21.76 16.67
\Y 9.42 63.82 99.13
Vi 1.92 17.35 20.94
Vi 97.03 71.18 96.37
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