rel-.

REFERENCES

Willis, J.C., A Dictionary of the Flowering Plants
and Ferns. (H.K. Airy Shaw ed.), p. 205,
Cambridge University Press, London, 1966.

Lewis, W.H. and M.F.S. Elvin-Lewis, Medical Botany
Plants Affecting Man’s Health, p. 282, John
Wiley h Sons, New York, 1977,

Gritsanapan, . "Anthraquinone Compounds of Cassia
Species Growing in Thailand™, Mahidol Univ.
J.Pharm.Sci., 10(3), 90, 1983.

Perry, L.M., Medicinal Plants of East and Southeast
Asia, pp. 209 - 211 The Massachusetts
Institute of Technology, Massachusetts, 1980.

Rai, P.P. and N.I. Abdullahi, "Occurrence of
Anthraquinones in Cassia Species, Niger. J.
Pharm-, 9(4), 160-165, 1978.

Jose, A.S.R. and N.c. Myrrisa, Rev. Biol. Trop. Univ.
Costa Rica, 13(2), 207, 1965.7

Wagner, H., S.M. El-Sayyad, 0. Seligmann and V.M. Chari,
“Chemical Constituents of Cassia siamea Lam.,
l. 2 - Methyl - 5 - acetonyl-7-hydroxychromone
Cassiachromone !", Planta Medica, 33, 258-261,
1978 .



10.

11.

12.

13.

14.

15,

69

Tiwari, R.D. and o.p. Yadava, "The Flavonoids of
Cassia javairica FlOWQrS", Phytochemistry, 10,
2256-2263, 1971,

Singh, M and J. Singh, "Two Flavonoid Glycosides from
Cassia occidentalis POdS", Planta Medica, 40,
525-526, 1985,

Ghosh, P. and . Thakur, "Sterols from Flowers of
Cassia simea LAaM., cassia sophora LiINN, and
Cassia fistuta Linn.," Indian J. of Chem.,
21B, 796-797, JL982.

Hooker, J.D. and B.D. Jackson, Index Kawensis , pp.
449-454, charendon Press, Oxford, 1885,

standley, p.c. and J.A. steyermark, Flara of Guatemala,
Fieldiana  Botany, p. 127, Chicago Natural
History Museum, Chicago, 1964.

The Forest Herbarium, Flora of Thailand, p. 110, Royal
Forest Department, Bangkok, 1984,

Sievers, A.F., V.A. Archer, R.H. Moore and G.R. Me

Grogran, "lInsecticidal Tests of Plants from
Tropical America,” Chemical Abstracts, 44,
7831, 1950,

Mulchandani, N.B. and J.A. Hassarajani, "Cassinicine,
a New Allgaloid and Anthraquinones from cassia
spectabias, Planta Medica, 32, 357-361,
1977 .



16.

17.

18.

19.

20.

21.

70

chritofidis, 1., A Watter and J. Jadot, "Spectaline
and lso-6-cassine, Two New Piperidin- 3 é
ALk alo from the  Leaves  of \L
JX WS Tetrahedron, 33, 377-379, 1977,

Chaichantipyuth, c., A éytﬁﬁﬁlcal study o ;é
eqV L Lamk. and \&

IS DC.," A Thesis submitted for the

Degree of Master of Science in Pharmacy,

Department of Pharmacognosy Graduate School,
chulalongkorn University, 1979,

christofidis, 1., A Walter and J. Jadot,
" Spectalinine and Iso 6-carnavaline, Two

Unprecedentesy éerl rlmds from the
Seeds of Tetrahedron,

33, 3005-3006, 1977.

Chowdhury, A.R., R. Banerji, G Misra, M.o. Nainan
and S.K. Nigam, " Chemical Composition of
Cassia seeds,"” Chemical Abstracts, 110, 438,

1989 .
Sinha, K.S., and N. Dwivegy "é I GIy003|de
from Seeds of \& I

Indian chem. Soc., 62(2), 169-170, 1985.

Department of Agriculture. Agricultural Research
Services. " Alkaloid Baring Plants and Their
Contained Alkaloids, "™ Technical Bullelin,
p. 105, .. Government Printing office,
Washington, D.C., 1961,



22.

23.

24,

25.

26.

27.

28.

29.

1

siddiqui,ry -gl%ﬁhmad, “Alkaloids from Seeds of
L Linn.," Chemical Abstracts, 30,

1799, 1936.

Voelter, ., .Winter, v.u. Ahmad and R. Usmanghani,
“Structure Revision of Absolute Configuration
of chaksine,” Angew chem., 97(11), 970-971,
1985.

Arseculeratne, S.N., A.A.L. Gunatilaka and R.G.
Panabokke, "Studies on Medicinal Plants on
Sri Lanka Occurrence of Pyrrolizidine
Alkaloids and Hepatotoxic Properties in some
Traditional Medicinal Herbs,” J. of Ethnol
pharmacol., 4, 159-177, 1981,

Lythgoe,WM.J. Vernengo, "Alkaloids from 'u a
Speg.  Cassine and Carnavaline,”

Tetrahedron Letter, 12, 1133-1137, 1967.

Lythgoe, D., A Busch, N. Schvarzberg and M.}y
" Minor Alkaloids from a

W\H An Asoc. Quim Argent., 60, 317-

1, 1972.

Highet, R.J., " Alkaloids of 'u a species |
Cassine,” J. of Org. chem. 29, 471-474, 1964,

Lima, 0.G., M.p. Machado, I.L. Albuquerque and%a

Pinfgl " Antibiotic Substances
m" Chemical Abstracts, 53, 22212b, 1959.

|. Cassilysine, a New Alkaloid with Anti



30.

31

32.

33.

34.

35.

36.

2

biotic Action," Chemical Abstracts, 53
22212¢, 1959..

Alemayehu, G., B. Abegaz, G. Snatzke and H Duddeck,
" Anthpagummon d -3 Spermidine Alkaloid

;
from @ a. ﬁﬂﬂlw " Phytochemistry,

27(10), 3255-3258, 1988.

Mendez, A.M., "Aliphapy Al == p-Sitosterol and
Alkaloids in \& a " Phytochemistry,
10, 2255-2256, 1971,

Camp, B.J. and M.J. Norvell, "Phenethylamine Alkaloids
of Native Range Plants," Chemical Abstracts,
66, 2657g, 1967,

Kim, H.L., B.J. Camp and R.D. Grigshy, "lsolatiey é

w&jﬁighme from the Seeds of \&
Coffee Senna),"  Chemical

Abstracts, 74, 50512S, 1971.

Biswas, K.M. and H. Mallik, "Cassiadinine, a chromone
Alkaloid —and (+) - 6 - Hyqr Xémel-l in,_ yya
Dih.ydroisocoumarin form Sléa,

Phytochemistry, 25(7), 1727-1730, 1986.

EL-Sayyad, S.M., S.A. Ross and H.M. Sa.yed, "New Iso-

" olone ?Ikaloids from the Leaves of
a " J. of Natural Product, 47(4),

708-710, 1984,

Ahn, B.z. and z.ymalkowski, "siam%ﬁ%
Isochinolon Dérivat Aus



37.

38.

39.

40.

41,

42,

43,

44

73
Tetrahedron Lett., 11, 821-824, 1976.

Krane, B. and M shamma, "The lIsoquinolone Alkaloids,"
J. of Natural Product, 45(4), 377-383, 1982,

Mosher, H.S., "Piperidine and Partially Hydrogenated
Pyridines.," Heterocyclic Compound
(Elderfield, R.C.), pp. 617-620, John Wiley
and Sons, New York and London, 1959.

strunz, G.M. and J.A. Findlay, "Pyridine and Piperi-
dine Alkaloids," The Alkaloids(Brossi,A.ed.),
pp. 89-183, Acadamic Press, New York, 1985,

Bruneton, J. and A. Cave", "Cryptophorine et
Cryptophorinine. ~ Nouveaux  Alkaloids
Piperidiniques Isoles’ du Bathiorhamnus
cryptophorus,” Tetrahedron Lett., 10, 739-742,
1975,

Gibbs, R.D., chemotaxonomy of Flowering Plants, pp.
287-316, McGill-Queen’  University Press,
Montreal and London, 1974,

Boit, H.G., "pyridin und Piperidine - Alkaloids,"
Ergebenisse der Alkaloid-chemie bis 1960,
pp. 125-176, Akademie-Verleg, Berlin, 1961

Roberts, M.F. and R.T. Brown, "A New Alkaloid from
South African Conium Species,”

Phytochemistry , 20, 447-449, 1981,

Pinder, A.R., Pyrrolidine, Piperidine and Pyridine



45,

46,

47,

48,

49,

50.

51.

52,

74

Alkaloid," The Alkaloids (Grundon, M.F., ed.)
vol. 11, pp. 31-35,  The Chemical Society,
London, 1981,

Ayer, W.A. and T.E. Habgood, "The Pyridine Alkaloids,"

The Alkaloids (Manske, H.F., ed.) vol. 11 |
pp. 459-, Acadamic Press, New York, 1973,

Jones, Mﬁm um, "Ant Venom from Sdﬂ q:HS
and Species," Tetrahedron, 38(13),
1949-1958, 1982,

Atlugalle, A.B. and E.D. Morgan, "Chemical from the

Glands of ~Ants," Chemical Society Reviews,
13(3), 257, 1984,

Shah, Chdﬂéﬁ&ﬁ% Bpatt, “Lobeline from
I a, Phytochemistry, 11,

2884-2885, 1972,

Krochmal, A., L. wilken and M chien, "Lobeline
Content of Four Appalachian Lobelia,” J. of
Natural Product, 35(3), 303-304, 1972

Colau, B., ¢. Hootele and D. Tourwe, "Sedum Alkaloids
VI.," Tetrahedron, 40(11), 2171-2175, 1984,

Coutts, R.T. and J.R. Scott, M
Can. J. Pharm. Sci., 6, 78 , 1971.

Schlittler, E. and . Spitaler, "On the Contents of
Schumaniophyton problematicum (Rubiaceae>,"
Tetrahedron Lett., 33, 2911-2914, 1978.



53.

54,

55.

56.

57.

58.

59.

75

Fitch, W.L., P.M. Dolinger and ¢. Djerassi, "Alkaloid
Studieg LXVILI, Novel Piperidyl Alkaloids
from tormosusi J. of Org.chem.,
39(20), 2974-2979, 1974-,

Fujita, E., K Fuji, K Bessho, A Sumi and
Nakamura, "The structure of Lythranine,
Lythrapigine and Lythramine, Novel Alkaloids
from M Makino," Tetrahedron
Letters, 46, 4595-4600, 1974,

Shewry, P.R. and L. Fowden, 2S-carboxy-4R, 5S-
Dihydroxypiperidine et 2S- carboxy4
D'>| oxypiperidine a Partir tHﬁS
eI rﬁtl " Phytochemistry, 15, 183-185,
1976 .

Marlier, M. G. Dardenne and J. Casimir, "2S, 4R-

carboxy-2- acety@l ?9 i Piperidine ﬁ lygs
Feuilles v a

Phytochemistry, 18, 479-481, 1979,

Kumar, P.S.S., v.v.s. Murti and T.R. Seshadri,
"Structure of Glabrin," Tetrahedron Lett.,
46, 4451-4454 1971,

Yanagita, M, . Inayama and T. Kawamata,
"Neopulchellidine and Neopulchelline, "
Tetrahedron Lett., 34, 3007-3010, 1970.

Yanagita, M., . Inayama, T. Kawamata and T. okura,
“"Pulchellidine, a Novel Sesquiterpine



60.

61.

62.

63.

64.

65.

66.

Alkaloid Isolated from (H]Iadapjdﬂla

Foug., Tetrahedron Lett., 25, 2073-2076,
1969,

Wrobel, J.T., "Nuphar Alkaloids,™ The Alkaloids
(Manske, H.F., ed), vol. 16, pp. 181- 214,
Acedamic Press, New York, 1978.

Doepke, _ Eri g "Alkaloid Content of
 Chemical Abstracts, 73,
42378s., 1970.

Hill, R.K., "Pyrrolidine, Piperidine and Imidazole
Alkaloids,” chemistry of the Alkaloids
(Pelletier, . ., ed.), pp. 395-414,
van Nostrand Reinhold, New York, 1970.

Murakoshi, 1., E. Kidoguchi, J. Haginiwa, . ohmiya,
K. Higashiyama and H. Otomasu,
“Isokuraramine and (-)-7,11-Dih ’n%rine,

ﬂaw ogds from Flowers of
Phytochemistry, 21(9), 2379-2384,

1982.

Cordell, G.A., Introduction to Alkaloids

a Biogenetic Appoarch, pp. 178-216, John Wiley

S Sons, New York, 1981.

Leete, E. and J.o. Olson, "Biosynthesis and
Metabolism of the Hemlock Alkaloids,” J. of
Am. chem. Soc., 94(15), 5472-5477.

Nyembo, L., A Goffin, ¢. Hootele’, and J.c. Brackman

16



67.

68.

69.

Witkop,

“Phlegmarine, a Likely key Intermediate in
the Biosynthesis of Lycopodium Alkaloids,"
Can.J.chem., 56, 851-856, 1978,

B. and E. Goessinger, "Amphibian Alkaloid,"
The Alkaloids (Brossi, A., ed.), vol. 21,

pp. 139-234, Acadamic Press, New York, 1983.

Daly, J.W., T.F. Spande, N. Whittaker, R.J. Highet,

Herbert,

D. Feigl, N. Nishimori, T. Tokuyama and c.w.

Mayers, "Alkaloids from Dendrobatid Frogs
Structures of Two W-Hydroxy Congeners of
3-Butyl-5-propylindolizidine and Occurrance
of 2,5-Disubstituted Pyrrolizidine and 2,6-
disubstituted Piperidine*,” J. of Natural
Product, 49(2), 265-280, 1986.

R.B., "Biosynthesis,” The Alkaloids
(Saxton, J.E.,ed.), vol. 2, pp. 20-27, The
Chemical Society, London, 1972.

"Bisynthesis," The Alkaloids (Sexton,
J.E., ed.), vol. 5 pp. 5-10, The Chemical
Society, London, 1975

"Biosynthesis," The Alkaloids (Grundon,
M.F., ed.), vol. 6, pp. 1-7, The Chemical
Society, London, 1976

"Biosynthesis,” The Alkaloids (Grundon,
M.F., ed.), vol. 10, pp. 9-11, The Chemical
Society, London, 1980

"



3.

4.

5.

6.

7.

8.

9.

Brown, E

Husson,

Guerrie,

Harding,

8

“Biosynthesis,” The Alkaloids (Grundon,
M.F., ed. ), -vol. 13, pp. 4-7, The Chemical
Society, London, 1983

"Biosynthesis,” Thé-Alkaloids (Grundon,
M.F., ed.), vol. 4, pp. 4-7, The Chemical
Society, London, 1974,

“Biosynthesis," The Alkaloids (Grundon,
M.F., ed.), vol. 3, pp. 25-42, The Chemical
Society, London, 1973,

., and A Bonte, "Research on the Total
Synthesis of Alkaloids Pertaining to the
Series of Carpaine and of Cassine, 7. Total
Synthesis of (jO Cassine,” Bull. Soc. chim,
Fr. Part 2, 7(8), 281-287, 1981,

H.P., “A New Appoarch to the Asymmetric
Synthesis of Alkaloids,” J. of Natural
Product, 48(6), 894-906, 1985,

L., J. Royer, D.s. Grierson and H.p. Husson,
“Chiral 1,4-Dihydropyridine Equivalents

a New Approach to the Asymmetric Synthesis
of Alkaloids. The Enanthiospecific Synthesis
of (+)-and(-)-Coniine and -Dihydropinidine,"
J.Am.chem.Socr, 105, 7754-7755, 1983,

K.E. and S.R. Burks, "Application of Intra-
molecular Amidomercuration ,2. Synthesis of
trans-5-Hydroxy-2-propylpiperidine,
(+)-Pseudoconhydrine,™ J. of Org. chem.



80.

81.

82.

83.

84.

85.

86.

19

49(1), 40-44, 1984,

Fuji, K., K Ichikawa and E. Fujita, "A Versatile

Pinder,

Tanner,

Evans,

Saitoh,

Tsubol,

Pinder,

Synthesis of (+)-Solenopsin A"
Chem. Pharm. Bull., 27(12), 3183-3185, 1979,

A.R., "Pyrrolidine, Piperidine and Pyridine
Alkaloids,” The Alkaloids (Grundon, M.F.,
ed.), vol. 8, p. 42, The Chemical Society,
London, 1978.

D. and p. Somfai, “stereocontrolled
Synthesis of the Histrionicotoxin  Ring
System," Tetrahedron Lett., 28(32), 3883-
3885, 1985,

D.A. and E.w. Thomus, "A Formal Synthesis of

(+)-Perhydrohistrionicotoxin via a-Acylimo-
nium ion-olefin Cyclizations, " Tetrahedron
Lett., 20(5), 411-414, 1979

Y., Y. Moriyama, T. Takahashi and Q. Khuong-
Huu, "Chiral and Stereoselective Total
Synthesis of (-)-Deoxoprosopinine and (-)-
Deoxoprosophylline,™ Tetrahedron Lett., 21,
75-78, 1980.

and A. Takeda, "A New Synthesis of
Piperidine and lIsochavicine," Tetrahedron
Lett., 12, 1043-1044, 1979,

A.R., "Pyrrolizidine, Piperidine and Pyridine
Alkaloids," Natural Product Reports, 4,



87.

88.

89.

90.

91.

92.

93.

80

527-537, 1987.

Bonin. M., J.R. Romero, D.s. Grier and H.p. Husson,
"2-C.yano-A3-piperidine VI a General iMethod
for the Steroselective Synthesis of cis and
trans - 2, 6- Dialkylpiperidine Alkaloids,"
Tetrahedron Lett., 23(33), 3365-3372, 1982

Okogun, J.l., B.L. Sondegam and S.F i = "Newgy
amide from the Extracts of fiw A
Phytochemistry, 6(8), 1295, 1977.

Glashy, J.S., Encyclopedia of the Alkaloids, vol. 1,
pp. 283, 462, 654, Plenum Press, New York,
1975.

Arndt, R@MWQWS, "The Alkaloids of
y Chemical Abstracts,
70, 4342 f.  1969.

Tabuneng, ., H. Bando and T. Ami.ya, "Studies on the
Constituents of the Crude Drug" Piperis
ructus.™ On the Alkaloids of Fruits of
hﬂm chem. Pharm. Bull. 31(10), 3562-3565,
1983,

Snieckus, V.A., "Pyrrolidine, Piperidine and Pyridine
Alkaloids," The Alkaloids (Saxton,J.E., ed.),
vol. 4, p. 58, The Chemical Society, London,
1974,

Bendezu, M.A., "Chemical study of Lobelia dacurrens,”
Chemical Abstracts, 39, 38142, 1945,



94.

95.

96.

97.

98.

99.

100.

Manske, R.H.F., "Alkaloids Unclassified and of
Unknown structure,” The Alkaloid chemistry
and Physiology, vol. 15, p. 288, Academic
Press, New York, 1975,

shimano, T., . Nomura and iﬁa% 1]
"Constituents of (HB,
Chemical Abstracts, 50, 12402a.,1956.

steineqgqqr %jci)fﬂmen, "The Alkaloids of
1 I Chemical Abstracts,

50, 13368h., 1956.

Balandin, D.A., "Sessile Leaf Lobelia as Source of
Lobeline,” Chemical Absotracts, 41, 7677e.,
1947 .

Kaczmarek, k&, é _ steinegger, "Alkaloids of
L Chemical Abstracts, 53, 1631g.,

1959.

Steineggqr and Grutter, "The Alkaloids of

m Chemical Abstracts, 44,

8601| 1950.

Pinder, A.R. "Pyrrolidine, Piperidine and Pyridine
Alkaloids," Natural Product Report, 1, 223,
1984,

------------------ . "Pyrrolidine, Piperidine and Pyridine
Alkaloids,” Natural Product Report, 2, 182,
1985 .

81



102.

103.

104.

105.

106.

107.

Farnsworth, N.R., N.K. Hart, s.R. Johns, J.A.
Bﬂlﬁrﬁlﬂa Messner, "Alkaloids of
mrm (Family Urticaceae)
Indentification of a Cytotoxic Agent,
Highly Active Against Eagle’9 KB Carcinoma
of the Nasopharynx in Cell Culture, as

Cryptopleurine,” Aus, J. chem., 22(8), 1805
1807, 1969.

Hart, N.K., S.R. Johns and J.A. Lamberton, "3 4-

Dimethoxy- 2p|peBﬂﬁmaﬁt en |||
a New Alkaloid from ﬂ) 3,

Aus. J. Chem.' 21(5), 1397-1398, 1968.

Forrest, T.p. and . Ray, "Nuphar Alkaloids
3- Epinuphamine,” Can. J. chem., 49(10),
1774-1775, 1971,

Arata, Y, iug ! ohashi, "Constituent of R'WTHS

XX, structure of Nuphamine, "
Chem. Pharm. Bull., 13(10), 1247-1251, 1965

Grobbelaar, N., J.K. Pollard and F.c. steward,
“"New Soluble Nitrogen Compounds (Amino- and
Imino- and Amides) in Plants,™ Nature, 175,
703-708, 1955,

virtanen, A.l. and R. Gmelin, "On the structure of
4- Hydrox.ypipecolic Acid lIsolated from Green
Plants," Acta Chemica Scandinavica, 13(6),
1244-1246, 1059.



108.

109.

110.

111,

112.

113.

114.

115.

83

Marlier, .. G. A Dardenne and J. Casimir, "4,5-

t}aﬁi f}iﬁTﬁﬁ. Partir de
éﬁa dJ OC" Phytochemistry,

., 2597-2599, 1972,

Hegarty, M.P. "The Isolation and ldentification of
[ET dLoxy- jperidepe-2-carboxylic Acid from
Lad Ha Aus.J.chem., 10(4), 484,

1957.

Snieckus, V.A., "Pyrrolidine, Piperidine and
Pyridine Alkaloids," The Alkaloids (Saxton,
J.E., ed.), vol. 4, p. 52, The Chemical
Society, London, 1974,

Jewers, K., M.J. Nagler, KA. zirvi, F. Amir and
F.H. RS egr a New Alkaloid
from ) é*itiéé*%l chemical Abstracts,
81, 23097y., 1974,

Gonzales, A.G., E.G. Gonz 3 . -
"The Alkaloids of &irifyftiﬁjhiéiIS"

Chemical Abstracts, 49, 6279e., 1955.

Mendez, M.R. and |. Ribas, a/tPapilionaceou |Silﬁids
XXX. Alkaloids of

Chemical abstracts, 51, 17313f., 1958

Ribas, I. and L. Costa, "Pal e ids
XTI Alkaloids of ?%ﬂﬁﬁB(t'““hﬁilsn

Chemical Abstracts, 46, 6795i, 1952.

Ribas, I. and p. Talarid, "Adenocarpine and



116.

117.

118.

119.

120.

121.

Santiaquine, Two Alkaloids from the Broom

of Galicia,". Chemical Abstracts, 53, 20106e.

1959,

Faugeras, G. "2¥t?] ngd Egirhenol of Legumes
XVIII, Alkaloids.
Presences of (+)-adenocarpine, Isoorensine

and Santiaquine in Leaves,"
Chemical Abstracts, 73, 73839X., 1970.

Proskur;*mﬁK[i?ii(rindﬂ *Merlis, "Alkaloids of
[1. Isolation of the

84

New Alkaloids, Isoammodendrine and Connoline "

Chemical Abstracts, 44, 1119e., 1950.

Ribas, I. and J. Vega, "Alkaloids of the Leguminous
Pappiionace Alkaloids of the fruits
of il " Chemical Abstracts,
48, 5195d., 1954,

\_

Morrison, R.I., "Naturally Occurring-Pipecolic acid,"

The Biochemical Journal, vol. 50, supplement
xiv, 1952,

Wiehler, G and L. Marion, ”(-) - Homostachydrine,
P\dﬁﬁ' loprd Ipplated from the Seeds of
D SANG,  can. 3. chem., 35(2), 330-

343, 1958.

Zacharius, R.M., J.F. Thomson and F.c. steward,
“"The Detection, Isolation and ldentification
of (-)-Pipecolic Acid as a Constituent of
Plants,"J.Am.chem.Soc., 74(11), 2949, 1952



122.

123.

124.

125.

126.

127.

128.

129.

Kondo, Y., "Pipecolic Acid and 5-Hydroxypipecolic
Acids in Mulberry Leaves,” Chemical Abstracts,
52, 17407h., 1958

Fowden, L., "Some Observation and a Hydroxypipecolic
Acid from Thrift (American Maritima),"
The Biochemical Journal, 70(4), 629, 1958.

Virtanen, A 1. and . Kari, "5-H.ydroxy-2-piperidine
carboxylic Acid in Green Plants,”
chemical Abstracts, 49, 3319i, 1955.

Ahmad, v.u. and M, %ﬁlﬂydroxypipecolic
Acid from "' Phytochemistry,
10(12), 3339-3340, 1971,

Snieckus, V.A., "Pyrrolidine, Piperidine and
Pyridine Alkaloids,” The Alkaloids (Saxton,

J.E., ed.), wvol. 5 p. 57, The Chemical
Society, London, 1975,

Yurashevskgs : %1 TI "Alkaloids
of Eﬁzi Chemical

Abstracts, 40, 6754°, 1946.

Michel, K.H., F. Sandpe é%’(ki?f T__Norin,
"Alkaloids of F{H%yyk]14 i (1IT}
Chemical Abstracts, 67, 40992q. 1967.

Lloyd, H.A., "Alkaloids of Ei[j]ﬂfitrfﬂjes

1. Astrophy 1line,” Tetrahedron Lett.,
4537-4540, 1965,

85



130.

131.

132.

133.

134.

135,

136.

Kutney,

Kisaki,

86

J.P., F.K. Klein, G Eigendorf, D. McNeill
and K.L. Stuart, "Alkaloids from Croton

nﬁt’eswhﬂ-mutarimide Peptides from
q I " Tetrahedron Lett., 52, 4973-

4975, 1971

T., . Mizusaki and E. Tanaki,
“"Phytochemical SuMiest T?iﬁfiEA 1ds
XI. a New Alkaloid in GII Root,"

Phytochemistry, 7, 323-327, 1968.

Anatasi, c¢. and A Novelli, "structure of

Nakano,

Pinhey,

Julocrotine," Tetrahedron Lett., 14,8-14,
1956 .

T., ¢. Djerassi, R.A. Corral and 0.0. Orazi,
“Structure of Julocrotine,” J. of Org. chem.,
26(4), 1184-1191, 1961,

J.T., E. Ritchie and W.c.l ITﬁﬁlﬁr |"The
Chemical Constituents of species
V. the Structure of Himbacine, Himbeline,

Himandravine and Himgravine," Aus. J. chem.,
14(1), 106-133, 1961.

Mortimer, P.lI. and . .lkinson, "The Occurrence of

ma C ncy Isopelletierine in
§ J. chem. Soc., 3967-

3970,1957.

Koepfil, J.B., J.F. Mead and Jr.J.A. Brockman, "An

Alkaloid with High Antimalarial Activity



137.

138.

139.

140.

141,

142.

143.

87

from mmmm J.Am. chem. Soc.,

69(7), 1837, 1947,

Novgorodova, N.Y., S.K. Maekh and S.Y. N
" Nji ingy a New Alkaloid from Wa
m, Chemical Abstracts, 79, 332150W.,
1973,

Pinder A.R., "Pyrrolidine,Piperidine and Pyridine
Alkaloids," The Alkaloids (Grundon,*M.F. ed.)
vol 13,pp.48-49, The Chemical Society,London,
1983.

Prakash, ., M.A. Khan, H Khan B% A}i‘iéa' :
Piperidine Alkaloid from I Y m

Phytochemistry, 22(8), 1836-1837, 1983,

N

Atta-ur, R. and K. Zaman, "The Isolation and structure

of strictimi % gidine Alkaloid from
the Root of % @, Heterocycles, 22(9)
, 2023-2027, 1984,

Ahmad, v.u. and M.A. Wn g ine, a New
Alkaloid from !
Heterocycles, 24(10), 2841-2844, 1986.

Stahl, E., Thin Layer chromatography, pp.858-905,
Toppan Printing Co.( ) Ptc.Ltd., Singapore,

1969 .

Khuong-Huu, Q., X. Monseur, M.J. Gasic,

Woukulich and E. Wenkertp" 13(3[“%
Spectral Analysis of. D ]S




144,

145.

146.

147,

148,

149,

88

Alkaloids,” J. Chem. Soc. Pak., 4(4), 267-
269, 1982,

Ahmad, v.u. and . Qazi, "structure of Juliflori-
cine, " J. Chem. Soc. Pak., 7(4), 347-350
1985,

Hasseberg, H.A. and H. Gerlech, "Synthése der
Hydroxypiperidine alkaloide (+) - Cassin,
(+)-Spectalin, (+)-Spicigeri-meth.ylester,
der (+)-Azimsaure and (+)-Carparasaure,”
Liebigs Ann." Chem., 3, 255-261, 1989

Silverstein, R.M., C.G. Bassler and T.c. Morril,
Spetroscopic identification of Organic
Chemistry, pp. 104-137, John Wiley & Son,
New York, 1981,

Pretsch, E., J. Seibl, . Simon and T.Clerc, Table
of Spectral Data for structure Determination
of Organic Compound, (Boschke, F.L., ed.),
P.B105, springer-Verleg, Berlin, 1983,

Lavy, G.C., R.L. Litchter and G.L.Nelaon, Carbon-
13 Nuclear Magnetic Resonance Spstroscopy,
p.184, John Wiley  Son, New York, 1980.

Lyle, R.E., D.H. McMahon, W.E. Krueger and C.K.
Spicer ,"Hydrogen Bonding and Conforma-
tional Analysis of 3-Piperidinol Derivatives,"
J. Org. chem., 31, 4164-4167, 1966.



150,

151.

152.

153,

89

Booth, H. and. D.v. Griffiths, "Carbon-13 Magnetic
Resonance Studies of Cyclic Compounds Part
|.  Piperidines and Decahydroquinolines,”
J. Chem. Soc. Perkin Tran. 1I, 842-844,

Doerge, R.F., "Local Anesthetic", Textbook of
Organic Medicinal and Pharmaceutical chrmistry,
(Wilson, C.0., Gisvold, 0., Doerge, R.F., ed),
pp.621-643, J.B.Lippincott Company, Philadel-
phia, 1978.

Cocolas, G.H., "Cholinergic Drugs and Related Agents"
Wilson and Gisvold’ Textbook of QOrganic
Medicinal and Pharmaceutical chrmistry,
(Doerge, R.F., ed), pp.433-442, J.B.Lippincott
Company, Philadelphia, 1982.

Fullerton, D.S., "Antimalarials", Wilson and
Gisvold’s Textbook of Organic Medicinal and
Pharmaceutical chrmistry, (Doerge, R.F., ed)
pp.205-217, J.B.Lippincott Company, Philadel-
phia, 1982,



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



o O 000000

Figure 3. The
L-3,

TLC of Combined and FZ, L-1, L-2,

L-4 and L-5 in Solvent System D.

91



//
s
\
: I
oo 3
oL o
= b

FIGURE 4. THE ULTRAVIOLET SPECTRUM OF L-I

G aop

028°0

9=

92



V-INTE MSI TV

100

FIGURE 5. THE INFRARED SPECTRUM OF L-I

1520
1580
1600
1450 1360
1720
- 1280
- . 1710 .
2950

1 1 1 { 1 1 1 1 ! 1 k. 1 1
5000 4000 3000, 2000 1800 1600 100 1200 1000 800 600 400

cm

o



1000—

Ll

intensity

)

INTENSITY

FIGURE 6. THE MASS SPECTRUM (EIMS) OF

"6



121

18H
3H
2t
i M 4T :
749 3H
8.06 3H
212
™S
J 110
242
J\l | 2.83
1 . AN \
L ! ki L - |
75 5,0 25 0 pn

100

figure 7a. THE PROTON-NMR SPECTRUM OF L-l1 <1 CDCL )




TMS

CHCL3
3,39
J _.—-JJL# ,\,_.q L /\Jﬁb
L | O |
100 75 5p 25
FIGURE 7h. THE PROTON-NMR SPECTRUM OF L-I (in CDC1,)lirradiate 11-2

0! ppm



Vvl

Uor

WKMHlk/v"rflv h

135
L8.7
72,60,

2085 1656 —L e o
N L I y 0 -
20 150 00 50 0
ppm

FIGURE 0. THE CACRBON-13 NMR SPECTRUM OF L-l (in CDC1,, DMSO0-D.)



[« INTENSITY

100

50

3400
r
1710
2850
2950
1 ) { i A | |
5009 L000 3000 2000 16800 1600

FIGURE 9.

THE INFRARED SPECTRUM OF D-




INTENSITY

INTENSITY

250

FIGURE 10.

THE MASS SPECTRUM (EIMS) OF =

66



17

3.64
3, 284
213
j “0 |
e ¢ g | : . |
75 50 25 ( ppm

FIGURE 11.THE PROTON-HMR SPECTRUM OF D-I <in CDC1 3)

007



101

Al

3

—U 2 . -.Lé
(,_____L

= il
= n

--—ﬂUT~E}

FIGURE 12. THE HPLC-CHROIMATOGRAM OF UNKNOWN BENZOIC ACID
1. Methanol (solvent)
2. Standard Benzoic Acid (E.Merck)

3 Unknown Benzoic Acid



FIGURE 13.

— Unk

250 300 350 nm

THE ULTRAVIOLET SPECTRUM OF UNKNOWN BENZOIC ACID

102



160C 105 25,00

122

~%29.0

4 /

T

> 8
Al ' l

JNjhliteul Irlﬂl-]tﬁrjtwl\#l'lmlwu l.,wm‘l.l.m;.;.l.m,,m,..{n...-...,........,..,,..., SRR LD 08

50 180 150 200 CME

FIGURE 14. THE Mass SPECTRUM (EIMS) OF UNKNOWN BENZOIC ACID

€07



25 I

-

// CHCl,

TMS

m 75 7 i 0 PP

y0T

FIGURE 15.THE PROTOH-NMR SPECTRUM OF Unknown Benzoic Acid (in CDC13)



105

b

—~

\olsr/

4D

310 O

uMDWAO

0, 500

|||||

1908

FIGURE 16. THE ULTRAVIOLET SPECTRUM OF L-2



. INTENSITY

100
3300 - 3400
1660-
50 1670
2850 A 1740
" 1720
2950
0 L 1 4 1 e} 1 1 1 Vi A 1 1 1 1 1 1 L 1 " 1 "
5000 4000 3000 2000 1800 1600 1400 1200 1000 800 600 400

FIGURE 17. THE INFRARED SPECTRUM OF L-2

907



156 %

T 2.5 (6]}
> - -
= ;

[92]
= o i
(] -
= oL
= 4] __,r"qll rvrv.—"rfﬂll'hrvﬂ'rn“lh"rrnﬂ"““lhwrrn"l 'TW','"WWW‘*LW"WWW'W/@ .90
58 100 150 208 M/
. %
vaeal 25.08
- %10.0 =
] -
=R i
2] st 339
o 296 24 .
E . 222 219 282 ,J I l
' 250 300 350 M/E

figure 18. THE MASS SPECTRUM (EIMS) OF L-2



213

207

127

™S

1.14

4.82
o Al L
| 1 i L \
125 . 10,0 75 50 25

FIGURE 19.TUE PROTOH-NMR SPECTRUM OF L-2 (in CDC13)

807



w*'NwPMw{LAMWHpWNm‘MW\MMﬂ ' MJ M»&JL

7,99 ,
20882 170,14 (DClq I l ’ | THS
25 | ¥ , e s A

1 1 1 i

J
200 150 100 50 0 ppm

FIGURER 20. THE CARBON-13 NMR SPECTRUM OF L-2 (in CDCla, DMS0-DO)

60T



y. INTENSITY

100

50 }

1470

¥

1160

A

FIGURE 21.THE INFRARED SPECTRUM OF Ac-1

1015
2850
L 1420 1B65
000 7000 300 2000 1800 160 1400 70 1000 600 100

cnil

071



-lintensity

100

i
o
Y

3500
1015
2850 17t.ou 1410
. 1720
r h
: 2950 | ' 16h5 1240 |
5000 4000 3000 2000 1800 1600 1400 1200 1000 800 600 400

FIGURE 22.THE INFRARED

SPECTRUM OF Ad-2

111



2.83 /
212
\
206
e 120
—”_—/___ .......... -
Nl HUTAL ™S
2.42
CHCL
,/'/\\_/‘/\'\____/\_—__‘._
i I\ L 1
15 50 2,5 0 ppm

FIGURE 23.THE PROTOH-HMR

SPECTRUM OF Ac-1 (in CDC13)

(17



213

2,12 |2.,07

122

THS
4 2.2
5,12 JAU L\A k
A —— a0

10,0

Ppm

FIGURE 24.TUE PROTON-NMR SPECTRUM OF Ac-2 (in CDCla)

ETT



o | d
& y
, |-
:
|
i
v |
[ <
il
o
i
Iy
L
.
Py
[
. -
. | A
= | S
it
/ \
) \
| )
\
/ .\~\
/ \
{ N
/ \
O e d AT 7 \
= \
\-
\v
\-
\_\-
o T —T et —
g = X
(W 6 U <o
d 0

FIGURE 25. THE ULTRAVIOLET SPECTRUM OF L-3

114



y. INTENSITY

100

o

5000 4000

FIGURE 26a.

1705

2850

2900

5000 2000 1000

THE INFRARED SPECTRUM OF L-3

1600

1/00

1200

1000

500

600

all

617



100

1415 <1470 1300
34,00
1705
2050
2950
0 tL % 1 1 ! 1 1 1 1 = = Il : L
5000 ) 3000 2000 180 1600 1400 1200 *1000 800 600 400

FICURE RUDb . THF INFRARED SPECTRUM OF CASS INF

911



INTENSITY

INTENSITY

1000
35,00
Tﬂt"l]ll>|l [11H41 itiitet*4h Hm |[||T[j|t tatttla Mot ram 4o \n nep 1T ||1/'000
50 100 150 E
000 _ 2
N 35.0a
0 297 i
@ ”'WWWW%’WWWWWWW 18,60
2009 ) 250 380 M/E

FIGURE 27. THE MASS SPECTRUM (EIMS) OF L-3

LT1



213

CHCl

4

242 |

L/

127

—

108

T™MS

Ll

35 2M
N M

2,5

0 Ppm

FIGURE 28a, THE PROTON-NMR SPECTRUM OF L-3 (in CbC1))

SIT



1277

2.3
1,09
CHCLy %W
L 3.5 27
| . . 1 1 ! i 1
100 I 50 25 0 pom
FIGURE 28b. THE PROTON-NMR SPECTRUM OF CASSINE CDCla)

611



| | "
M J M*Ud\"f%ﬂ&{w»ﬂwt%.&M‘JfW.\\NoNMMRMHHUMMMMWMM#‘WMNNM. WNMLM/JJWJJ Jwﬂrkw‘ WM

‘ Auqup,'m»*

‘ ’ CHCL
208,92 1) ;
Fooes "

1 1 | 1) A

0w

200 150 100 50

1
0 PPM

FIGURE 29. THE CARBON-13 NVR SPECTRUM OF L-3 <l CDClj1, DMSO-Da)

0¢T



« 6l
*002
=

FIGURE 30. THE ULTRAVIOLET SPECTRUM OF L-4

121



o/ IMTEMSITY

100

50

-—-"’—\r-'/nr f
/\,\V /‘ -
E ﬂ
\( \
M 1360
I 1430-14 60 v
3400 1715
: |

2850

2950
) A 1 1 1 1 L 1 1 " I ] -
5000 £000 3000 2000 1800 1400 1200 1000 - 800 €00 - 4Lo0 cm

FIGURE 31a.

THE

INFRARED SPECTRUM OF L-4

38l



-IITITENST 1Y

100

0l L | | | | \ \ L : :
5000 4,600 3000 2000 1800 1600 1400 1200 1000 800 600 400

FIGURE 31h, THE INFRARED SPECTRUM OF 1S0-6-CASSINE

€cl



250
B 3.00
= 0 vl IR AT ETETARILE s gm"»T.Ifr.ﬂ'l*]ttTrrﬂr.rf«ItrTle.ﬂM;" 0%00
50 03 0 20,
250 ;
- 3.00
- 2.0
2 ol
= 20
- 0 MOLEN R H IR -t mpmm]ll'mhtltlﬂilrmrii]JJltfr||TI'|'.IIII>1(]l)jm Lotknp nrArnnilrpr
20 50 30 o

FIGURE 32. THE MASS SPECTRUM (EIMS) OF L-4

14



™S
v 2.1
wMZ
//
C’F_IC_la ) e ._~__/——'~/ 242
‘ 368 3,94
‘1 ) 1 l |
15 50 2,5 0 Ppm

FIGURE 33a.

THE PROTON-NMR

SPECTRUM OF L-4

(in CDCla)

6T



213

CHCly %
T il |

1 1 | 1

10,0 1.5 50 25

FIGURE 33b. THE PROTON-MMR SPECTRUM OF 1S0-6-CASSINE (1 CDC13)

ol

9¢T



\‘an\;,w,gmm)Juwmwwwhmwh,a.wwz,wkwfmvhw‘,«\hwM‘r-w-*«www*l‘mw\"'JLKMMJ Mw\kkwkwl

™S
209.10" - Cpcly -
HM—W—A—JN A ' r WMW&-MJUV*—'J‘lW
200 * 150 1 100 0 0
pom

FIGURE 34. THE CARBOH-13 HMR SPECTRUM OF 1,4 (in CDC1,, DMSO-D.)

L(T



I

"0

368

" _
[
i
B
'
b oA
i}
i
&
b ;
L
i
P A
I A
! !
I \
r \
! .
| S
:‘ \
j b
' \
! \
/ \
/ \
/
y \
4—.’,'{’ \_
\-
\-
\.
%
\~
\_\. z
2 w 5
«< 2 D [y
== = =
oD Do o}

FIGURE 35

THE ULTRAVIOLET SPECTRUM OF L-5

128



/e INTENSITY

100 [

B 1
o .
S 1
; \ / o
S0t
31_.003\30/0 1415 11370
1470
2850 1710 E
2950
o R " L A 1 L e 1 L L L
5000 4600 3000 2000 1000 1600 1400 1200 1000 800 600 10

FIGURE 36. THE INFRARED SPECTRUM OF L-5

6¢1



1000

INTENSITY

INTENSITY

FIGURE 37. THE MASS SPECTRUM (EIMS) OF

0ej



— 2.42

.26

1 110 THS

3.56 L
CHCly 2.76
S . N =l
) 1 1 ]
1.5 50 25 0 Ppm
FIGURE 38.THE PROTON-NMR SPECTRUM OF j -5 (in cpcill)

167



._/'

2

VITA

Miss Lawan Sriphong.was borri on July 29, 1963 in
Buriram province. she graduated with a B.Sc. in Pharm,
(Second class Honors) in 1986  from  chulalongkorn
University.



	REFERENCES
	APPENDICES
	VITA

