
REFERENCES

กมล สวัสดิมงคล และ คณะ. การประชุมวิชาการเร่ือง ฟ้าทะลายโจร. กรมวิทยาศาสตร์การแพทย์ 
,2535.

กรมวิทยาศาสตร์การแพทย์. ข้อมุลฟ้าทะลายโจร Andr0 8 7aphis paniculaîa (Burm.f.) Nees. 
กรุงเทพมหานคร ะ สำนักงานปลัดกระทรวงสาธารณสุข, 2528

กองวิจัยและพัฒนาสมุนไพร. กรมวิทยาศาสตร์การแพทย์ คู,มือสมุนไพรสาธารณสุขมูลฐาน 
กระทรวงสาธารณสุข 2533,นนทบุรี.

คณิต สุวรรณบริรักษ์ และ ชัยโย ชัยชาญทิพยุทธ .น้ืาลายพังพอน,ฟ้าทะลายโจร. วารสารสมาคม 
สมุนไพรแห่งประเทศไทย 7 (มกราคม-มีนาคม 2534 ): 3 - 9.

เต็ม สมิตินันษ์ . ช่ือพรรณไม้แห่งประเทศไทย . กรุงเทพมหานคร : โรงพิมพ์พินน่ีพับลิลิช่ิง , 2523.
ธิดารัตน์ ปล้ืมใจ และ นาถฤดี สิทธิสมวงษ์ การประชุมวิชาการเร่ือง ฟ้าทะลายโจร. กรมวิทยา 

ศาสตร์การแพทย์, 2535 .
ปีญจางค์ ธนังกูล และ ชัยโย ชัยชาญทิพยุทธ . การศึกษาทางคลินิกของสมุนไพรฟ้าทะลายโจรใน 

โรคอุจจาระร่วงและบิดแบคทีเรีย. รามาธิบดี 8 (2528): 57 -61.
วนิดา แสงอลังการ,ประสาน ธรรมอุปกรณ์,อุมา กิติยานีและชัยโย ชัยชาญทิพยุทธ.ผลของ 

Andrographolide, Neoandrographolide และ 14-deoxy-l 1,12-didehydroandrogra 
pholide ต่อการหดเกร็งของกล้ามเน้ือกระเพาะอาหารหนูขาวนอกร่างกาย. ไทยเภสัชสาร 1 
( มกราคม -มีนาคม ) 2533 : 5 - 17.

สิริมา พรสุวัฒนา, ประสาน ธรรมอุปกรณ์ และ อุมา กิติยานี. ทดสอบฤทธการป้องกันและรักษา 
แผลกระเพาะอาหารของสมุนไพรฟ้าทะลายโจรและเปล้าน้อย. ไทยเภสัชสาร 14 ( 2532 ) : 
34-43.

Allison, A. J., Butcher, D.N, Connolly, J.D. and Overton, K. H. Paniculide A, B and c 
Bisabolenoid lactones from Tissue Cultures of Andrographis paniculata. 
Chemical Communication 6 (1968) : 1493.



8 9

Balmain, A. and Connolly, J. D. Minor diterpenoid constituents of Andrographis 
paniculata Nees. Journal of Chemical Society, Perkin Transaction I 15
(1972 ) : 1247-1251.

Bendy, R. and Trimen, H. Andrographis paniculata Nees. Medicinal Plants 3(1983) 
ะ!97.

Biswas, K. M., Ali, M. E. and Choudhury, ร. A. Investigation on Andrograpphis 
paniculata Nees. Part VI Root flavonones and their structure. Pakistan 
Journal of Science Indian Research 15 ( 1972 ) : 33-36.

Bremekamp, c. E. B., Studies in the Flora of Thailand. EJNAR Munksgaard, 
Cophenhagen, 1961:75-76.

Carey, F. A. and Sunberg, R. J. Advanced organic chemistry part A: Structure and 
mechanisms. 3rded. New York : Plenum Press, 1993.

---------- Advanced organic chemistry part B ะ Reaction and synthesis.3 rd ed. New
York : Plenum Press, 1993.

Cava, M. p., Chan, พ . R., Stein, R.p.and Willis,C.R. Andrographolide further 
transformations and stereochem ical evidence; the struc tu re  of 
Isoandrographolide. Tetrahedron 21( 1965 ) ะ 2617-2632.

Chang, R. ร., Lu, D, Gai-Qing, Pan,Qi-Choa ., Zhoa, Ze-Lin. and Kevin. M.S.Dehydro 
andrographolide Succinic Acid Monoester as an inhibitor against the Human 
Immunodeficiency Virus. Procedure Society for Experimental Biology and 
Medicine 197 ( January 1991 ) ะ 59-65.

Chakravarti, D .and Chakravarti, R.N. Andrographolide Part I. Journal of Chemical 
Society (1952 ): 1697-1700. Choudhury, B. R. and Poddar, M. K. Androgra
pholide and Kalmegh( Andrographis paniculata) Extract : In vivo and In vitro 
effect on Hepatic Lipid Peroxidation. Method and Finding Experimental 
Clinical Pharmacological. 6( 1984 ) : 481-485.



90

Dastur, J. F. Andrographis paniculata Nees. Medicinal Plants of India and Pakistan 
(1959 ) : 30-31.

Fumiss, B.S., Flannaford, A.J., Smith? P. พ .G.,and Tatchell, A.R. Vogel’s textbook of 
practical organic chemistry. 5 th ed. Great Britain : The Bath Press, 1991.

Gupta , ร., Choudhury, M.A. and Yadava, J.N.S. Antidiarrheal activity of Diterpenes 
of Andrographis paniculata (Kalmegh ) against Escherichia coli, Enterotoxin in 
vivo models. International Journal of Crude Drug Research 28 (1990 ): 
273-283.

Honda, ร.ร., Sharma, A. Hepatoprotective activity of andrographolide from Androgra
phis paniculata against carbontetrachloride. Indian Journal of Medical 
Research 92 (1990 ): 276-283.

Hooker, J.D., The flora of British India vol. IV. India:Jayyed Press, 1985.
James, E.Robbers, Marilyn, K.Speedie, Varro,E.Tyler. Pharmacognosy and 

Pharmacobiolotechnology. Maryland : William & Wilkins, 1996.
Kuroyanagi, M., Makoto, ร., Akira, บ. and Kouzaburo, N. Flavonoids from Androgra

phis paniculata. Chemical and Pharmaceutical Bulletin 35( November 1987 ) 
:4429-4435.

Nuntakan, Mahaverawat. Determination of diterpenoid contentts in the leaves of 
Andrographis paniculata Nees. collected monthly. Master’s Thesis Depart
ment of Pharmaceutical Chemistry, Graduate School, Chulalongkom Univer
sity, 1990.

Overton, K.H. and Robert, F.M. Biosynthesis of trans ; trans- and cid, tran- Famesols 
by soluble enzymes from tissue culture of Andrographis paniculata. 
Biochemical Journal 144( 1974 ) ะ 585-592.

Qudrat-I-Khuda , M . Biswas, K . M. and Ali , M .A . Investigation on Andrographis 
paniculata Nees. Part III-A comparative examination of Andrographolide and 
Panicolide. Science Research ( 1964 ) : 65-73.



91

Ruengwit, Kitbunnadej. Synthesis of O- alkyl, or O- acyl Derivatives of 2-Propyl
pentanohydroxamic acid. Master’s Thesis, Department of Pharmaceutical 
Chemistry, Graduate School, Chulalongkorn University, 1996.

Satyanarayana,D.,Mythirayee,C.and Krishna,Murthy-V.Polyphenols of Andrographis 
paniculata Nees. Leather Science 25 ( 1978 ) : 250-251.

Singh, บ., Wadhwani, A.M. and Johri, B.M. Dictionary of Economic Plants of 
India. 1983.

Srisompom, Preeprame. Physicochemical properties of chemical constituents in 
Andrograpphis paniculata  Nees. M aster’s Thesis, Department of 
Pharmaceutical Chemistry, Graduate School, Chulalongkorn University, 1991.

Solomons, T.W.G. Organic Chemistry. 2nd ed. NewYork : John Wiley & Son, 1984.
Subcommittee on The Estrablishment of The Thai Herbal Pharmacopoeia . Thai 

Herbal Pharmacopoeia Vol. I. Bangkok : Prachachon, 1995.
Takakuni, M., Masanori, K., Satoko, ร., Kaoru, บ., Akira, u.and Kozaburo, N. Cell- 

Diffentiation-Inducing Diterpenes from Andrographis paniculata Nees. Chemi
cal and Pharmaceutical Bulletin 42 ( June 1994 ) : 1216-1225.

Weiming, c.and Xiaotian, L. Deoxyandrographolide-19(3-D-glucoside from the leaves 
of Andrographis paniculata. Planta Medica 45 (1982 ) : 245-246.



92

F ig u re  5. Andrographis panicu la ta  N ee s



1 BBy. 91

SMP

BKG

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
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Figure 7. The IR spectrum of compound 4 ( in KBr disc ) £



Figure 8. The 'h  NMR ( 500 MHz ) spectrum of compound 4 ( in DMSO - d 6 )
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Figure 9. Expansion of 'h  NMR ( 500 MHz ) spectrum of compound 4 ( in DMSO - d 6 ) 
: 5h 0.64 - 2.35 ppm
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Figure 10. Expansion of 'h  NMR ( 500 MHz ) spectrum of compound 4 ( in DMSO - d 6 ) 
'■ 8h 2.44 - 6.65 ppm
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Figure 11. The 13c  NMR ( 125 MHz ) spectrum of compound 4 ( in DMSO - d 6 )



Figure 12. The DEPT ( 125 MHz ) spectrum of compound 4 ( in DMSO - d 6 ) VO <จิ



Figure 13. The El mass spectrum of compound 6
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Figure 14. The IR spectrum of compound 6 ( in KBr disc )



Figure 15. The ’H N M R ( 300 MHz ) spectrum of compound 6 ( in CDC13 )
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Figure 16. The 13c NMR ( 75 MHz ) spectrum of compound 6 ( in CDC13 )
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Figure 17. Tire DEPT 135 ( 75 MHz ) spectrum of compound 6 ( in CDC13 ) 104
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Figure 18. The DEPT 90 ( 75 MHz ) spectrum of compound 6 ( in CDC13 ) 105
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Figure 19. The HETCOR ( 300 MHz ) spectrum of compound 6 ( in C D C I3 )
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Figure 20. The GC mass spectrum of compound A 1 107
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Figure 21. The IR spectrum of compound A1 (in  KBr disc )



Figure 22. The *H NMR ( 500 MHz ) spectrum compound A 1 (in CDC13 ) 109
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Figure 25. The 13c  NMR ( 125 MHz ) of compound A1 and A2 ( in CDC13 )
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Figure 27. The TOCSY ( 300 MHz ) spectrum of compound A l( in C D C I 3 )
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Figure 28. The El mass spectrum of compound A3 115
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Figure 29. The IR spectrum of compound A3 ( in film )



Figure 30. The 'h  NMR ( 500 MHz ) spectrum compound A3 ( in CDCI ; ) 1
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Figure 31. Expansion of the 'h  NMR ( 500 MHz ) spectrum of compound A3 ( in CDC13 ) 
: 5h 0.80 - 2.01 ppm



Figure 32. Expansion of the 'h  NMR ( 500 MHz ) spectrum of compound A3 
( in CDCI3 ) : รH 2.18-7.14 ppm
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Figure 33. The 13c  NMR ( 125 MHz ) of compound A3 and A5 ( in C D C I 3 )
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Figure 34. The DEPT ( 125 MHz ) spectrum of compound A3 ( in CDC13 ) 121



Figure 35. The El mass spectrum of compound A4
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Figure 36. The IR spectrum of compound A4 ( in film )



Figure 37. The H NMR ( 500 MHz ) spectrum of compound A4  ( in CDCI3 ) 124
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Figure 38. Expansion of the H NMR ( 500 MHz ) spectrum of compound A4 
( in CDC13 ) ะ SH 0.78 - 1.86 ppm 125



Figure 39. Expansion of the 'h  NMR ( 500 MHz ) spectrum of compound A4 
( in CDC13 ) : SH 1.96 - 7.18 ppm
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Figure 40. The l3C NMR ( 125 MHz ) spectrum of compound A4 ( in CDCI3 ) 127
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Figure 42. The IR spectrum of Benzoyl chloride ( in film ) 129



Figure 43. The El mass spectrum of compound A 6 130
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Figure 44. The IR spectrum of compound A6  ( in KBr disc )



Figure 45. The ' h  NMR ( 500 MHz ) spectrum of compound A6  ( in CDCI3 ) 132



Figure 46. Expansion of the *H NMR ( 500 MHz ) spectrum of compound A6 

( in CDC13 ) : 5h 0.94 - 2.02 ppm
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Figure 47. Expansion of the 'h  NMR ( 500 MHz ) spectrum of compound A6 
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Figure 48. Expansion of the 'h NMR ( 500 MHz ) spectrum of compound A 6 

( in CDClj ) : รH 6.14 - 8.00 ppm
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Figure 49. The l3C NMR ( 125 MHz ) spectrum of compound A6  ( in CDCI3 ) 136



Figure 50. The DEPT ( 125 MHz ) spectrum of compound A6  ( in CDCI3 ) 137



Figure 51. The 'H-'H  c o s y  ( 500 MHz) spectrum of compound A6  ( in CDCl3 ) 133



Figure 52. The El mass spectrum of compound A7 139
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Figure 53. The IR spectrum of compound A 7 ( in KBr disc)



Figure 54. The 'h  NMR ( 500 MHz ) spectrum of compound À7 ( in CDCI3 )
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Figure 55. Expansion of the H NMR ( 500 MHz ) spectrum of compound A 7 
( in CDC13 ) : SH 0.90 - 4.43 ppm
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Figure 56. Expansion of the ‘h  NMR ( 500 MHz ) spectrum of compound A7
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Figure 57. The l3C NMR ( 125 MHz ) spectrum of compound A7( in CDC13 ) 144
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Figure 58. The DEPT ( 125 MHz ) spectrum of compound A7( in CDCI3 ) 145
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Figure 59. The 'H-'H  c o s y  ( 500 MHz) spectrum of compound A7( in CDCI3 ) 146
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Figure 60. The ER spectrum of Heptanoyl chloride ( in film )



Figure 61. The El mass spectrum of compound A9 148
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Figure 62. The IR spectrum of compound A9 ( in film )
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Figure 63. The 'h  NMR ( 500 MHz ) spectrum of compound A9 ( in CDC1, ) Ç1๐



Figure 64. Expansion of the ’h  NMR ( 500 MHz ) spectrum of compound A9
( in CDCI3 ) : รH 4.12 - 6.49 ppm
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Figure 65. Expansion of the *H NMR ( 500 MHz ) spectrum of compound A9
( in CDC13 ) : 5h 4.12 - 6.49 ppm 152



Figure 6 6 . The l3C NMR ( 125 MHz ) spectrum of compound A9 ( in CDC13 ) 153
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Figure 67. The DEPT ( 125 MHz ) spectrum of compound A9 ( in CDCI3 )
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Figure 6 8 . The IR spectrum of Stearoyl chloride ( in film )



Figure 69. The El mass spectrum of compound Al 1 156
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Figure 70. The ER spectrum of compound A ll (in  film )
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Figure 71. The ’h  NMR ( 500 MHz ) spectrum of compound A11( in CDCI3 )
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Figure 72. Expansion of the *H NMR ( 500 MHz ) spectrum of compound A11 
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Figure 73. Expansion of the ' h  NMR ( 500 MHz ) spectrum of compound Al 1 
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Figure 74. The I3C NMR( 125 MHz )spectmm of compound Al 1 and A12 ( in CDC13 ) 161
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Figure 75. The DEPT ( 125 MHz ) spectrum of compound A ll ( in  CDC13 )
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