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Synthesis and antiviral activity evaluation of novel dehydroabietic acid
derivatives containing substituted pyridine group
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Abstract; Eleven novel cyanopyridine derivatives of 12-acetyl-methyl dehydroabietate ( compound 4a — 4k) are
synthesized via a series of reactions, including esterification reaction, acetylation reaction and four-component domino
reaction. The structures of the cyanopyridine derivatives are characterized by FT-IR,'H-NMR and ESI-MS. The in vitro
antiviral activity of these cyanopyridine derivatives against the Herpes simplex virus type I (HSV-1) is evaluated through
the MTT method. The results indicate that the cyanopyridine derivatives of 12-acetyl-methyl dehydroabietate exhibit
antiviral activity against HSV-1. Their median effective concentration ( ECy,) are in the range of 10 - 25 pmol/mL.
Among these derivatives, compound 4g has the best antiviral activity, and its ECy, is 12.1 wmol/mL. Preliminary
structure-activity relationship analysis suggests that introduction of pyridine ring into the skeleton of dehydroabietic acid
improves the antiviral activity of the derivatives.
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4o BEEBA,m. p.210 ~214°C 2R N 32. 6% 41 J3 90. 6% ; FT-IR, v (em ') :3407,3306,3151,2953 ,2931,2846 2207 , 1718, 1647,

1559,1499 ,1463,1381 ;' HNMR (300 MHz,CDCl;) ,8:7.65(dd,J=7.5,2.0 Hz,1H),7.59 ~7.52(m,2H) ,7.41 ~7.37(m,1H) ,7.16(s,
1H),7.06(s,1H),7.00(s,2H) ,6.68(s,2H) ,3.62(s,3H),2.91(dd,J=17.1,6.4 Hz,2H) ,2.86 ~2.73(m,2H),1.90 ~1.83(m,2H),
1.73 ~1.53(m,6H),1.33(dd,/=14.3,7. 1 Hz,3H),1.22(d,/=8.6 Hz,3H),1. 16(s,3H) ,1. 14(d,J=2.3 Hz,3H) ; ESI -MS.:m/z 508. 2
[M+1]*

4b

WA, m. p. 216 ~220°C | 722N 25. 1% , 4 Hy 91. 2% ; FT-TR, » (em ') :3390,3301,3154,2951,2937,2845,2208, 1719, 1642,
1555,1498 ,1462,1379 ;' HNMR (300 MHz,CDCl, ) ,8:7.65(dd,J=7.5,2.0 Hz,1H) ,7.59 ~7.52(m,2H) ,7.39(s,1H) ,7. 16(s,1H) ,7. 06
(s,1H),7.00(s,1H),6.68(s,2H) ,3.62(s,3H) ,3.45(qd,J =7.0,5.1 Hz,3H) ,3. 19(dt,J =13.8,6.8 Hz,1H) ,2.86(dd, ] =25.3,17. 3,
2H),2.05(d,J=10.7 Hz,2H) ,1.83(m,1H),1.78 ~1.49(m,6H) ,1.33(dd,/=14.3,7.1 Hz,3H) ,1.28 ~ 1. 01 (m,9H) ; ESI -MS: m/z
560.3[M+23]*

4e

WEAIT, m. p. 215 ~219°C | 722N 27. 3% , 4l H9 90. 1% ; FT-TR, »(em ') :3387,3304,3154,2955 ,2936,2842,2206, 1718, 1642,
1555,1497,1465,1378 ;' HNMR (300 MHz,CDCl, ) ,8:7.45(t,J =7.9 Hz,1H) ,7.18(d,J =2.4 Hz,1H) ,7. 15(s,1H),7.10(d,J =2. | Hz,
1H),7.08(d,J=1.7 Hz,1H) ,7.05(s,1H),7.00 ~6.88 (m,1H) ,6.70(s,2H) ,3.82(d, ] =4.9 Hz,3H) ,3.61(s,3H),2.97 ~2.71 (m,
3H),2.08 ~1.97(m,2H),1.80(td, ] =19.9,12.8 Hz,1H),1.72 ~ 1. 53 (m,6H) ,1.33(d,J =7.5 Hz,3H),1.20(d, ] =6.0 Hz,3H),
1.19 ~1.06(m,6H) ; ESI -MS:m/z 560. 3[ M +23] *
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FALEE

WA, m. p. 231 ~235°C , P2y 37. 7% , A H 86.9% ; FT-IR, v (em ") :3391,3304,3151,2953,2933 ,2842 ,2211,1718 1647,
1557,1496,1463 ,1382 ; 'HNMR (300 MHz,CDCl, ) ,5:7. 84(s,1H),7.73(d,J =8.0 Hz,1H) ,7.65(d,J =8.3 Hz,1H) ,7.55(d,J =7.2 Hz,
1H),7.42 ~7.33(m,1H) ,7.15(s,1H),7.04(d,J =3.4 Hz,1H) ,6.71(s,2H) ,3.37(d,J =7.2 Hz,3H) ,2.90(dd,J =17.1,6.2 Hz,1H),
2.81(dd,J=17.5,7.6 Hz,2H) ,2.04(d,J=11.9 Hz,2H),1.88 ~1.72(m,1H),1.72 ~1.53(m,6H) ,1.41 ~1.28(m,3H),1.21(s,3H),
1.14(dt,J=14.3,7.2 Hz,6H) ;ESI -MS.m/z 610. 3[ M +23] *

4e

WA m. p. 214 ~218C | 722N 31. 5% , 4y 92. 6% ; FT-TR, »(em ') :3390,3305,3152,2950,2935 ,2841,2207, 1719, 1642,
1559,1489,1461,1379 ;' HNMR (300 MHz,CDCl,) ,5:8.38(s,1H),7.68 ~7.58(m,1H) ,7.27 ~7. 18(m,1H) ,7.05(s,1H) ,6.95(d, ] =
8.2 Hz,1H) ,6.93 ~6.85(m,1H) ,6.71(s,2H),3.90(s,3H) ,3.85(s,3H) ,3.61(s,3H),2.91(dd,J=17.5,6.6 Hz,1H) ,2.86 ~2.73(m,
2H),2.37 ~2.12(m,2H) ,1.78(dd,J =19.6,12.6 Hz,1H) ,1.72 ~1.52(m,6H) ,1.36(s,3H) ,1.28 ~ 1. 05(m,9H) ; ESI -MS: m/z 590. 3
[M+23]*

af

WEAKTA, m. p. 221 ~225°C | 50 39. 9% , 4y 89. 7% ; FT-TR, »(em ') :3394,3307,3156,2952,2934 2849 ,2206, 1721 , 1645,
1558 ,1497 1463 ,1378 ;' HNMR (300 MHz,CDC, ) ,8:7.82(dd,J =10.0,7.3 Hz,1H),7.62(dt,] =16.4,8.2 Hz, 1H),7.58 ~7.49 (m,
1H),7.27(d,J=7.3 Hz,1H) ,7.21(d,J =7. 1 Hz,1H),7. 18(d,J =10.7 Hz,1H) ,6.72(s,2H) ,3.62(s,3H) ,2.91(dd,] = 17.4,6.6 Hz,
2H),2.80(m,1H),2.05(d,J=11.1 Hz,2H),1.79(dd,J =18.8,11.8 Hz,1H) ,1.74 ~1.54(m,6H),1.42 ~1.29(m,3H),1.26 ~ 1. 08
(m,9H) ;ESI-MS:m/z 566.3[ M +23] *

4g

WEAIT, m. p. 210 ~214C | 720 36. 3% , 4y 90. 7% , FT-TR, »(em ') :3393,3302,3155,2953,2939 2843 ,2211,1717, 1646,
1556 ,1499 1466 ,1382 ;' HNMR (300 MHz,CDCl,) ,8:7.72(dd,J =8.3,5.7 Hz,1H) ,7.47 ~7.34(m,1H) ,7.24(t,J =8.8 Hz,1H) ,7. 14
(d,J=8.2 Hz,2H) ,7.05(s,1H) ,6.99(s,1H) ,6.68(s,2H) ,3.62(s,3H) ,2.90(dd,J =17.4,6.5 Hz,1H) ,2. 86 ~2.72(m,2H) ,2. 04(d,
J=12.5 Hz,2H) ,1.87 ~1.73(m,1H) ,1.73 ~1.51(m,6H) ,1.44 ~1.27(m,3H) ,1.26 ~ 1. 04 (m,9H) ;EST -MS:m/z 548.3[ M +23] *

4h

PR, m. p. 214 ~218°C , 775 % 35. 7% ,4iJiE H 91. 4% ; FT-IR, » (em ™) 13389 ,3304,3152,2952,2936,2843 ,2210, 1718, 1641 ,
1557,1498 ,1461,1380 ;' HNMR (300 MHz,CDCl, ) ,8:7.68 (d,J =8.5 Hz,1H),7.62(s,1H),7.61 ~7.57(m,1H) ,7.51 ~7.45(m,1H),
7.41(d,J=8.4 Hz,1H) ,7.15(s,1H),7.03(d,J = 11. 1 Hz,1H) ,6.69(s,2H) ,3.61(s,3H),2.94 ~2.78 (m,3H),2.04(d, ] =10.8 Hz,
2H),1.78(dd,J=18.9,11.9 Hz,1H) ,1.71 ~1.55(m,6H) ,1.41 ~1.28(m,3H) ,1.25 ~1.05(m,9H) ; ESI -MS:m/z 564. 3[ M +23] *

4i

WA m. p. 237 ~241°C | 7250 33. 3% , 45y 90. 3% , FT-TR, »(em ') :3392,3301,3150,2950,2933 2848 ,2212, 1718, 1643,
1558 ,1497 1464 ,1381 ;' HNMR (300 MHz,CDCl, ) ,58:8.55(s,1H),7.87(s,1H),7.61 ~7.57(m,1H) ,7.51 ~7.45(m,2H) ,7.41(d, ] =
8.4 Hz,1H),7.06(s,1H) ,6.67(s,2H),3.61(s,3H),2.86(d,J =6.3 Hz,1H),2.79(dd,J =10.6,7.7 Hz,2H) ,2.02(dd,J =12.4,1.9
Hz,2H),1.76(dt,J=10.7,7.0 Hz,1H) ,1.72 ~1.54(m,6H) ,1.33(dt,/ =12.8,5.8 Hz,3H),1.20(d,J =8.3 Hz,3H),1.18 ~1.06(m,
6H) ;EST-MS:m/z 587.2[ M +1]*

4j

WEAHT, m. p. 205 ~200°C | 72K 28. 7% , 4y 88. 6% ; FT-TR, »(em ') :3390,3301,3154,2951,2937,2845,2208, 1719, 1642,
1555,1498 ,1462,1379 ;' HNMR (300 MHz,CDCl, ) ,8:7. 54(d,J=8.0 Hz,1H),7.50(s,1H) ,7.35(d,J=7.9 Hz,1H),7.25(d,J =7.9 Hz,
1H),7.19(d,J=7.9 Hz,1H) ,7. 14(s,1H),7.05(d,J =6.4 Hz,1H) ,6.65(s,2H) ,3.61(s,3H),2.88(dd, J=16.9,7.7 Hz,1H) ,2.78
(dd,J=17.6,7.5 Hz,2H) ,2.34(s,3H) ,2.03(dd, J =10.7,6.7 Hz,2H) ,1.78(dd,J =14.1,9.8 Hz,1H),1.66(dd, ] =25.2,11.9 Hz,
6H),1.41 ~1.28(m,3H) ,1.26 ~1.05(m,9H) ;ESI-MS:m/z 544. 3[ M +23] *

4k

R, m. p. 229 ~233°C, 2R K 26% , 41JE K 89. 1% ; FT IR, »(em ™) :3397,3303,3150,2956,2939 ,2843 2213, 1721, 1647,
1558 ,1499 ,1467,1383 ;' HNMR (300 MHz,CDCl, ) ,8:7.90(dd,J=19.5,8.3 Hz,1H),7.79(d,J =8.2 Hz,1H) ,7.62(d,J =8.1 Hz,1H) ,
7.56 ~7.49(m,1H),7.16(s,1H) ,7.08 (s, 1H) ,7.05(s, 1H) ,6.74(s,2H),3.61(s,3H),2.90(dd,J=17.1,6.5 Hz,1H),2.86 ~2.71
(m,2H) ,2.04(d,J=12.3 Hz,2H) ,1.78(dd,J=19.4,12.0 Hz, 1H) ,1.72 ~ 1. 54 (m,6H) ,1.31(dd,J = 14.5,8.3 Hz,3H),1.27 ~1.05
(m,9H) ;ESI-MS:m/z 598.3[ M +23] *
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4g 4-FC4H,— 12.1
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