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Abstract ;: A facile one-pot synthesis of a-aminophosphonates is achieved by three-component condensation of dehydroa-
bietylamine, aldehyde and diethyl phosphite aising TiO, as a catalyst under solvent-free condition. The compounds were
characterized by FT-IR,MS and 'H NMR. The antiviral activity of these a-aminophosphonate derivatives was evaluated
against the Herpes simplex virus type I (HSV-1) through the MTT method. Preliminary structure activity relationship a-
nalysis suggests that the introduction of a-aminophosphonate group into the skeleton of dehydroabietic acid improves the
antiviral activity of the derivativesOn the other hand, substituents of the benzene ring on the a-aminophosphonate group

have little influence on/the antiviral activity of the derivatives.
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Fig. 1 The synthesis of a-aminophosphonates with dehydro-
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Table 1 ~ Optimization of the synthesis of o-aminophosphonate 4a*
e o i i b
w5 e Sl et st ot iy
] 'k (h) (%)
1 TiO, TG Solvent-free/25 12 35
2 TiO, Te | Solvent-free/50 4 85
3 TiO, MeCN/50 24 0
4 TiO, THF/50 24 0
5 TiO, EtOH/50 24 0
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2:5% 1( Continued Tab. 1)

pasilvg & iDgLE &b
=) TR i sl }i.@{l LRE - le f":%‘
No Catalyst Solvent/Reaction temperature Time Yield
' ~ (C) (h) (%)
6 Ti0, PhMe/50 24 0
7 Zn0 TCHEF Solvent-free/50 24 42
8 MgO Joi# 5 Solvent-free/50 24 0
9 CuO T Solvent-free/50 24 0

TE A A HEE (1 mmol) , BEEUME (1 mmol) , ERERE 2,16 (1.2 mmol) ,TiO, (20 mol% ) , % #] (2 mL) ;4385
Note:® Reaction conditions ; benzaldehyde (1 mmol) ,dehydroabietylamine (1 mmol) ,diethyl phosphite (1.2 mmol) , titanium dioxidé(20mol%) ;" iso=

lated yield.
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Table 2 The synthesis of a-aminophosphonate participated by aromatic aldehyde *

s b s
No. Aromatic aldehyde Yield( % )

1 %< [# Benalolehyde 85,82,84,81,82 ¢
2 2Tl LK H B 2-nitrobenzaldehyde 78

3 4-351% FI % 4-bromobenzalaldehyde 82

4 3985 1% 3-bromobenzalaldehyde 79

5 4-4 % FI % 4-chlorobenzaldehyde 75

6 2,4- S A 2, 4-dichlorobenzaldehyde 80

7 4- 1 3L P % 4-methylbenzaldehyde 86

8 3,4- "R H [ 3 ,4-dicholorobenzaldehyde 88

9 4-%5 2 FI % 4-chlorobenzaldehyde 81

10 242 1 2-chlorobenzaldegyde 89

11 2-H A LK B 2-methoxybenzaldehyde 88

12 X = 90 T LK FI S P-trifluoromethyl benzaldegyde 79

A SR (1 mmol) B ZMIE (1 mmol) , WHERR = Z B (1.2 mmol) ,TiO, (20 mol% ) ,50 C ,4h;" 43875, TiO, JEIMEA 5 1K,

-2 FEIERRR IR

Note; “Reaction conditions ; benzaldehyde (1 mmol) ,dehydroabietylamine (1 mmol) ,diethyl phosphite (1.2 mmol) ,titanium dioxide (20 mol% ) ;b iso-

lated yield; titanium dioxide is recycled 5 times,the yield of a-aminophosphonate.

2.3 EYMRIE

wEW4a FEHWAK, 773 85% ; FT-IR (KBr)
v:3320(NH),1240 (P =0),1022(P-0-C) em™;'H
NMR (400 MHz,DMSO) & 7.39 (dd,J=13.3,5.9

Hz,2H),7.37 ~7.31 (m,2H),7.28 (d,] =5.8 Haz,
1H),7.14 (dt,J=11.2,5.6 Hz,1H) ,6.95 (d,J =
8.2 Hz,1H),6.85 (s,1H) ;MS (EI) m/z 512(M

+)o
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L& 4Ab  FEWIRAK, 758 78% ; FT-IR (KBr)
v:3333(NH),1231 (P=0),1022(P-0-C) em™;'H
NMR (400 MHz,DMSO) & 7.92 (dd,J=14.7,8.2
Hz,2H),7.77 (t,J=7.2 Hz,1H),7.55 (t,J=7.7
Hz,1H),7.25~7.08 (m,1H) ,6.94 (d,J=8.0 Hz,
1H),6.84 (s,1H);MS (EI) m/z557(M +),

wEWAe EVIWIA, 73 82% ; FT-IR (KBr)
v:3324(NH) ,1237 (P =0),1023(P-0-C) em™;'H
NMR (400 MHz,DMSO) & 7.55 (dd,J=8.1,4.3
Hz,2H),7.36 (d,J=8.1 Hz,2H),7. 14 (dt,J =
11.0,5.5 Hz,1H) ,6.95 (d,J=8.1 Hz,1H) ,6. 85
(s,1H) ;MS (EI) m/z590(M + ),

LEWAd  FEWIAK, 7% 79% ; FT-IR (KBr)
v:3322(NH) ,1241 (P=0),1021(P-0-C) em™;'H
NMR (400 MHz,DMSO) & 7.64 (s,1H),7.46 (d,J
=7.8 Hz,1H),7.42 (d,J=6.5 Hz,1H) ,7.31 (dt,
J=10.4,5.1 Hz,1H),7.14 (d,J =8.1 Hz,1H),
6.94 (d,J =8.1 Hz,1H) ,6.84 (s,1H);MS (EI)
m/z590(M + )

wEW e EUIRAK, 773 75% ; FT-IR (KBr)
v:3290(NH) ,1234(P =0),1048 (P-0-C) cm™;'H
NMR (400 MHz, DMSO) & 7.48 ~7.38 (m, 1H),
7.16 (d,J=8.2 Hz,1H) ,6.95 (d,J =8.2Hz,1H) ,
6.86 (s,1H). ;MS (EI) m/z 546.5 (M+ ).,

L&At BWIWAA, 773 80% ; FI-IR (KBr)
v:3321(NH),1237(P =0), 1023 (P-0-C) ‘em™ ;' H
NMR (400 MHz, DMSO) .8 7.71 (ddd,J =13.2,
8.5,2.2 Hz,1H),7.62 (s, /H) ,7.54 ~7.44 (m,
1H),7.14 (dd,J=81,5.5 Hz,1H) ,6.94 (d,J =
8.1 Hz,1H);6.85-(d,/=10.9 Hz,1H) ; MS (EI)
m/z 602(M + Na) ,

wEWM g BYIRIA, 2 86% ; FT-IR (KBr)
v:3321 (NH),1240 (P =0),1022(P-0-C) em™;'H
NMR (400“MHz, DMSO) § 7.27 (d,J =8.0 Hz,
2HY,7.16 (d,J =3.5 Hz,2H) ,7.13 (s,1H) ,6.95
(d,J =8./1 Hz,1H),6.85 (s,1H);MS (EI) m/z
526(M + ).

EW AL FEWRAK, 5 88% ; FT-IR (KBr)
v:3317(NH),1237(P =0),1022(P-0-C) em™;'H
NMR (400 MHz,DMSO) & 7.51 (dd,J=14.6,5.0
Hz,1H),7.41 (ddd,J =12.1,8.6,4.1 Hz,1H),
7.26 (s,1H),7.14 (dd,J=8.2,4.1 Hz,1H) ,6.94
(d,J=8.1 Hz,1H),6.84 (d,J=3.1 Hz,1H) ; MS

(EI) m/z548(M + ),

wEW4 B, 7% 81% ; FT-IR (KBr)
v:3318(NH),1222(P = 0),1021 (P-0-C) em™;'H
NMR (400 MHz, DMSO) & 7.44 (t,J] = 6.1 Hz,
2H),7.23 ~7.16 (m,2H),7.16 ~7.11 (m,1H),
6.95 (d,/ =8.1 Hz,1H),6.85 (s,1H);MS (EI)
m/z552(M +Na) ,

wEWA) BWIAK, 7% 89% ;FT-IR (KBr)
v:3322(NH),1237(P =0),1023 (P-0-C) cm™;'H
NMR (400 MHz, DMSO) & 7469 («dd,J =15.8.,7.7
Hz,1H).7.47 ~7.41 (m/AH) 737 (dd,J =14.5,
7.2 Hz, 1H),7.30 (ddd, J'= 11.2,6.7. 4.6 Hz,
1H),7.13 (dd,J=8.0,5.6 Hz,1H) ,6.93 (d,J =
8.1 Hz,1H) ;6. 84 (d,Ji=10.8 Hz,1H);MS (EI)
m/z546 (M + )

E Ak BUIRIK, 7% 88% ; FT-IR (KBr)
v:3319(NH) , 1241 (P = 0) , 1024 (P-0-C) em™;'H
NMR (400 MHz,DMSO) & 7.49 ~7.35 (m,1H),
7.30%7.22 (m,1H),7.15 (d,J = 8.2 Hz, 1H),
6.96 (s,1H),6.86 (d,J =9.4 Hz,1H);MS (EI)
m/z542 (M + ),

wEWA B, 7% 79% ; FT-IR (KBr)
v:3313(NH),1240(P =0),1018 (P-0-C) em™;'H
NMR (400 MHz, DMSO) 8 7.70 (d,J = 8.3 Hz,
2H),7.64 (d,J=8.1 Hz,2H) 7. 14 (1,J=7.2 Hz,
1H).7.02 ~6.89 (m,1H),6.84 (d,J =6.3 Hz,
1H) ;MS (EI) m/z 602 (M +Na) .
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Table 3 The antiviral activity of a-aminophosphonate derivatives

L&y B AL B R
compounds R ECyy ( wmol/mL)

4a CgHs- 15.2

4b 2-NO,C,H, - 19.2

de 4-BrC¢H, - 16.5

4d 3-BrCgH,- 14.9

4e 4-CICgH,- 15.5

af 2,4-diCIC4H, - 14.2

4g 4-CH,;OC,H, - 22.1

4h 3,4-diFC4H,- 12.4

4i 4-FC¢H, - 12.3

4 2-CICoH, - 14.9

4k 2-CH;O0C¢H,- 19.6

41 4-CF,CgH,- 17.2

JiE SUMA R DHA 24.7

i Z 455 Cidofovir 1.9
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