REFERENCES

Abbiw, D. K. 1990. Useful plants of Ghana. Intermediate technology publications

and the Royal Botanic Gardens, Kew, London.

Abou-Karam, M. and Shier, W.T. 1990. A simplified plaque reduction assay for
antiviral agents from plants. Demonstration of frequent occurrence of
antiviral activity in higher plants. J. Nat. Prod. 53: 340-344.

Afolayan, A. J., and Meyer, J. J. M. 19 T e antimicrobial activity of 3,5,7-

trihydroxyflavone lsolate Helzchrysum aureonitens. J.

Ethnopharmacol. 57

rthem Thailand. I. Medicinal
ert: T11371)
. R., Addae-Mensabh, I.,

:i%;995. Pyrano- and
ningii. Phytochemistry 39:

Baruah, P., Barua, N. C., Shatma, R. P., Baruah, J. N., Kulanthaivel, P., and Herz, W.

1984, Fﬁ ucﬁx'% W%Jaﬂl% w 23: 443-447.

Baumann, J., Bruuausen F. V., and yurm G. 1980 Flavonoids and related

ﬁ’ﬁﬂ NN ‘Eﬁ‘ﬂ‘ﬂﬂ %m 20:

Beutler, J. A., Cardellina II, J. H., Gray, G. N., Prather, T. R., Shoemaker, R. H., and
Boyd, M. R. 1993. Two new cytotoxic chalcones from Calythropsis aurea. J.
Nat. Prod. 56 (10): 1718-1722.

Bickel. H., and Schmid, H. 1953. Uber die Konstitution des pachyrrhizons. Helv.
Chim. Acta 36: 664-686.

Borris, R. P. 1996. Natural products research: perspectives from a major

pharmaceutical company. J. Ethnopharmacol. 51: 29-38.




147

Bose, C., and Chakraborty, A. 2000. 19-Oxo-5a-carda-14,20(22)-dienolide-3-O-3-
D-glucopyranoside from Millettia ovalifolia roots. Asian J. Chem. 12: 663-
667. (CA. 133: 190469v)

Chen, F. T., Zhong, S. Z., Lu, J. H., Chen, G., Guo, J. G., Yan, X. Z., and Zhu, Y. F.
1999. Chemical constituents of thickfruit Millettia root (Millettia pachycarpa)
[. Chung IT’AO Yao 30: 3-5. (CA. 131: 2779h)

Chopra, R. N., Badhwar, R. L., and Ghosh, S. 1965. Poisonous plants of India vol. 1.
pp. 289-356. The National Prmw orks, New Dehli.

Choudhary, D. N., Singh, J. N., ma, S. ﬂ ingh, B. P. 1990. Antifertility
,'\_;
ts. Indian J. Exp. Biol. 28:

effects of leaf extra e plants

Dagne, E., and Bekele,A. 1990. €-Prenylated i \/ @from Millettia ferruginea.
Phytochemistry

Dagne, E., Mammo, W., a@dgekele A. l99bFlavonoids of Millettia dura. Bull.

cuen 568 80 4121 9] 2171 3

Das, B., Chakravérty, A. K., Masuda, K Suzuki, H and Ageta, H. 1994 A

TR ST ST TP

Deng, Y., Lee, J. P., Tianasoa-Ramamonjy, M., Snyder, J. K., Des Etages, S. A.,
Kanada, D., Snyder, M. P., and Turner, C. J. 2000. New antimicrobial
flavanones from Physena madagascariensis. J. Nat. Prod. 63: 1082-1089.

Desai, H. K., Gawad, D. H., Joshi, B. S., Parthasarathy, P. C., Ravindranath, K.R.,
Saindane, M. T., Sidhaye, A. R., and Viswanathan, N. 1977. Chemical
Investigation of Indian plants: part X. Indian J. Chem. 15B: 291-293.




148

Desta, B. 1993. Ethiopian traditional herbal drugs. Part II: antimicrobial activity of
63 medicinal plants. J. Ethnopharmacol. 39 (2): 129-139. (Napralert: K21091)

Dewick, P. M. 2002. Medicinal Natural Products: A biosynthetic approach. John
Wiley & Sons Ltd., UK.

Dey, P. M., and Harborne, J. B. 1997. Plant biochemistry. pp. 387-416. Academic

Press, London.

Edwards, J. M., Rafflauf, R. F., and Quesne, W. L. 1979. Antineoplastic activity and

cytotoxicity of flavones, 1soﬂav , and flavanones. J. Nat. Prod. 42: 85-91.
Eisenbeiss, J., and Schmid, H. 1 rosnin (Norton & Hansberry’s
<<compound [>>). Ac

Fraser, A. W., and Lewis, . Flavon m Merrzllza caloxylon.
Phytochemistry 13:
Fu, X., Sevenet, T., Rem

1998a. Conraui

Rasolondratovoj. 1997.
pervilleana. Phytochemistry 45: 189-

Ganapaty, S., Pﬁ;!utﬂ Qﬁﬂuﬂ‘ﬂ]ﬁ%ﬂ ’%}ﬂl%rman P.G. 1998.

Flavonoids from Millettia peguenszs Ali (Fabaceae) Blochem Sys. Ecol. 26:

e ADRD I WD ANEN L,

Isoaurmillone, an isoflavone from the pods of Millettia auriculata.
Phytochemistry 22: 1306-1307.
Gupta, R. K., and Krishnamurti, M. 1976a. Prenylated flavanones from Millettia

' oﬂaxﬁlones from Millettia

ovalifolia seeds. Phytochemistry 15: 832-833.

Gupta, R. K., and Krishnamurti, M. 1976b. Pyranoflavanone from Millettia
ovalifolia seeds. Phytochemistry 15: 1795.

Gupta, R. K., and Krishnamurti, M. 1976¢c. Chromenoflavanones from Millettia




149

ovalifolia. Phytochemistry 15: 2011.

Gupta, R. K., and Krishnamurti, M. 1977a. A prenylated chalkone from Millettia
ovalifolia. Phytochemistry 16: 293.

Gupta, R. K., and Krishnamurti, M. 1977b. New dibenzoylmethane and chalcone

derivatives from Millettia ovalifolia seeds. Phytochemistry 16: 1104-1105.

Gupta, R. K., and Krishnamurti, M. 1979. Ovalin, a new pipecolic acid from
Millettia ovalifolia seeds. Phytochemistry 18: 2021-2022.
Harborne, J. B. 1994. The flavonoids: W ces in research since 1986. Chapman &

Hall, UK. /
a01ty 0 ﬁoccurrmg quinines. V. 2.6-
e

Hausen, B. M. 1978. Sensm
eng ignificance as a contact allergen.

Dimethoxy-p-ben‘z-oilgmaw

potency.

Hayashi, Y., Shirato, T« Saltirai, K., ar akaha \ I,QS. Isoflavonoids from the
heartwood from Milleftialp f sakkaishi 24: 898. (CA. 90:
100111p) ST e

-

Hunter, M. D., and Hullg.. A1 ' onceqﬁations of phloridzin and
phloretin in apple ﬁal e. Ph oche 34: 1251-1254.

Hufford, C. D. ﬂu%}c@ W@Wﬁ’ﬁ)ﬁ% L. A., Clark, A.

M., and Rogers, R. D. 1993. Antlmlcroblal compounds from Petalostemum

e SR ANER . oo

Antibacterial activity of two chalcones, xanthoangelol and 4-hydroxyderricin,
isolated from the root of Angelica keiskei Koidzumi. Chem. Pharm. Bull.
39(6): 1604-1605.

Irvine, F. R., 1961. Woody plants of Ghana. Oxford University Press, London.

Islam, A., Gupta, R. K., and Krishnamurti, M. 1980. Furano chalcone and prenylated
flavanones from Millettia ovalifolia seeds. Phytochemistry 19: 1558-1559.
Kalra, J., Krishnamurti, M., and Nath, M. 1977. Chemical investigation of Indian




150

yam beans (Pachyrrhizus erosus): Isolation & structures of two ner rotenoids
& a new 1soflavanone, erosenone. Indian J. Chem. 15B: 1084-1086.

Kamnaing, P., Fanso Free, S. N. Y., Fomum, Z. T., Martin, M. T., and Bodo, B. 1994.

Millettonine, a guanidine alkaloid from Millettia laurentii. Phytochemistry 36:
1561-1562.
Kamnaing, P., Fanso Free, S. N. Y., Nkengfack, A. E., Folefoc, G., and Fomum, Z. T.
1999. An isoflavan-quinone and a flavonol from Millettia laurentii.

Phytochemistry 51: 829-832.
Kamperdick, C., Phoung, N. M., 7 } “'l/ Adam, G. 1998. Flavones and
a icht yoc/z&! ochemistry 48: 577-579.
Kandaswami, C., Perkins, E.,

isoflavones from Mille
gﬁiﬁkis:@ G., and Middleton, E.
; o \'"": J

1991. Antiproliferative » ids on a human squamous cell

1990. Cytotoxi
56: 673-674.

Kerharo, J., and Bouquet, A. 195§Q'.;E§En medicinales et toxiques de Ia Cove d’
a-:;,!’:_‘: .,H""_ o o =
Ivoire-Haute-Violtay Ministere de Ta e;l_‘/ler. Office de Ia
II‘_':'

Khalid, S. A., Farouk, g Gem
candidates from Agﬁn plants: an in yitro approach using Plasmodium

falciparﬁ. L IEbhéphdifatol. 15 @): 301-207) )

Khalid, S. A., and/Waterman, P. G. 1983. Thonningine-A and thonningine-B: two

%‘Hﬁ"ﬁﬂﬁ?ﬂfwﬂ’ﬁ ey e 2

Khan, H., and Zaman, A. 1974. Extractives of Millettia ovalifolia. Tetrahedron 30:
2811-2815.

Kim, D. W., Chi, Y. S., Son, K. H., Chang, H. W, Kim, J. S., Kang, S. S., and Kim,
H. P. 2002. Effects of sophoraflavanone G, a prenylated flavonoid from

J. B.ﬂ986. Potential antimalarial

Sophora flavescens, on cyclooxygenase-2 and in vivo inflammatory response.
Arch. Pharm. Res. 25 (5): 329-335.
Kiuchi, F., Chen, X., and Tsuda, Y. 1990. Z-E Isomerization of B-methoxychalcones:




151

preferred existence of £-isomers in naturally occurring 3-methoxychalcones.
Chem. Pharm. Bull. 38 (7): 1862-1871.

Klein, E. 1993. South African Patent SEXXAB ZA 9204116 A 19930224. (CA. 120:
14657 (1994))

Kirtikara, K., Swangkul, S., and Ballou, L. R. 2001. The analysis of nonsteroidal

anti-inflammatory drug selectivity in prostaglandin G/H synthase (PGH-S)-
null cells. Inflamm. Res. 50: 327-332.
Kokwaro, J. O. 1976. Medicinal plant tAfnca East African Literature

Bereau, Nairobi, Kenya "\
Kong, Y.C.,Hu,S. Y., La

J.C. C. 1976. Potenii f'
Chinese Med. 4: - ’ . ¢

3\\

H W., Cheung, S., and Hwang,

hinese medicine. Amer. J.

Kosuge, T., Ishida, H.,

ﬂ
Kumar, N. S., fadanalﬁ ,G. L. D., and Sritnannarayana, G. 1989. Isoflavans from

it phnedily Yol | 7] 3

Landolfi, R., Moyer, R. L., and Steiner, M. 1984. Modlﬁcatlon ofé)}atelet function
B GT VL PR B B
1525-1530.

Liang, Y. C., Huang, Y. T., Tsai, S. H., Lin-Shiau, S. Y., Chen, C. F., and Lin, J. K.
1999. Suppresion of inducible cyclooxygenase and inducible nitric oxide
synthase by apigenin and related flavonoids in mouse macrophages.
Carcinogenesis 20 (10): 1945-1952.

Lorain, V. 1980. Antibiotics in laboratory medicine. The Williams & Wilkins Co.,

Baltimore.

Lu, J. H., Zeng, J. X., Kuang, Z. T., and Chen, F. T. 1999. Chemical constituents of



152

thickfruit Millettia roots (Millettia pachycarpa) 11. Chung TS’Ao Yao 30:
721-723. (Napralert: H26738)

Mabberly, D. H. 1987. The Plant Book. Cambridge University Press, Cambridge,
UK.

Mahmoud, E. N., and Waterman, P. G. 1985. Flavonoids from the stem bark of
Millettia hemsleyana. Phytochemistry 24: 369-371.

Meyer, J. J. M., Afolayan, A. J., Taylor, M. B., and Erasmus, D. 1997. Antiviral

activity of galangin from the ari s of Helichrysum aureonitens.
J. Ethnopharmacol. 56: g@‘lrfi//
Mbafor, J. T., Atchade, A. — acl‘c_? A. &n, Z.T., and Sterner, O. 1995.
Furanoflavones
949-952.
Minhaj, N., Khan, H.,

auriculata-111. Tetra

a. Phytochemistry 40:

. Extractives of Millettia

Nanthawan, B., and Oranug
Pra-Cha-Chon, I'td, Bz

993. Millaurine and
J. Nat. Prod. 56(12):

Ngamga, D., Fanso Free, §

acetylmillaurine: alké

2126-2132.
Ngamga, D., Fanso 94, A new guanidine
alkaloid from (7):1022-1024

Nigam, S. S., Saxena, ., and Seema, B. ldﬁb Gas chromatographic
examination of thé'velatile constituents/of the essential oil of the leaves of
it vl i ke 2o ) T3

Noreen, Y., Serrgl‘lo, G., Perera, P., and Bohlin, L. 25998‘ Flavan-3-ﬁ,s 1solated from
SRR BENGN FAY 154 B
bidsynthesis. Planta Med. 64: 520-524. |

Norton, L. B. 1943. Rotenone in the yam bean (Pachyrrhizus erosus). J. Am. Chem.
Soc. 65:2259.

Norton, L. B., and Hansberry, R. 1945. Constituents of the insecticidal resin of the
yam bean (Pachyrrhizus erosus). J. Am. Chem. Soc. 67: 1609-1613.

Oberholzer, M. E., Rall, G. J. H., Roux, D. G. 1974. The concurrence of 12a-

hydroxy- and 12a-O-methylrotenoids: isolation of the first natural 12a-O-
methylrotenoids. Tetrahedron Lett. 25: 2211-2214.




153

Oerlinghausen, M. B., Ngamwathana, W., and Kanchanapee, P. 1971. Investigation
into thai medicinal plants said to cure diabetes. J. Med. Ass. Thailand 54:
105-111. (Napralert: W01792)

Olivares, E. M., Lwande, W., Monache, F. D., and Bettolo, G. B. M. 1982. A
pyrano-isoflavone from seeds of Millettia thonningii. Phytochemistry 21:
1763-1765.

Ollis, W. D., Rhodes, C. A., and Sutherland, I. O. 1967. The extractives of Millettia

dura. The constitions of durle f)rmillone, milldurone, millettone and

millettosin. Tetrahedro 23\ ] //
Palazzino, G., Rasoméi, 5, N@A., and Galeffi, C. 2003.

Prenylated isoflayoneids fro ic ' a. Phytochemistry (in press)

Parvez, M., and Ogbeide, ©. / \\rdx 4" oxyflavone from Millettia
zechiana. Phytog . 29: 204
Perrett, S., Whitefield, P. jedon-Lian (t,A. 1995. The plant

Perry, L. M. 1980. Medi

Cambridge, Massachu

Pietta, P. G. 2000. Flavonoids as antioxidants. JiNat. Prod. 63: 1035-1042.
T S e —

Puyvelde, L. V., De Kitnpé, N., Mudaheranwa, J. P., Gaigh. A., Schamp, N.,

Declercq, J. Piind Meerssche, M. V. 1! ation and structural

elucidation of pantiél_l; nse SO avone-tﬂe compounds from

Neorautanenia mitiseJ. Nat. Prod. 5043): 349-356.

Raju, K. V. S, ﬁ}l r‘ %%a@%?@ Maeﬂngv isoflavone from the

seeds of Millettia auriculata. ethtochemis’fg 17: 1065-106&.}

o YRR TR TRV TG B

1981. 3C NMR studies of some complex natural oxygen heterocyclics:

structure of millettin, a novel isoflavone isolated from Millettia auriculata.
Tetrahedron 37: 957-962.

Ramanathan, R., Tan, C. H., and Das, N. P. 1992. Cytotoxic effect of plant
polyphenol and fat-soluble vitamins on malignant human cultured cells.
Cancer Lett. 62: 217-224.

Rao, C. K., 1983. Distribution of canavanine in some Indian Gelageae (Fabaceae)

and its systematic significance. Current Science 52: 82-825.




154

Rao, C. P., and Krupadanam, G. L. D. 1994. An isoflavan from Millettia racemosa.
Phytochemistry 35: 1597-1599. )

Rao, C. P., Prashant, A., and Krupadanam, G. L. D. 1996. Two prenylated isoflavans
from Millettia racemosa. Phytoochemistry 41: 1223-1224.

Rao, E. V., Prasad, Y. R., and Ganapaty, S. 1992. Three prenylated isoflavones from
Millettia auriculata. Phytochemistry 31: 1015-1017.

Rathore, J. S., Nagar, A., and Gupta, S. R. 1983. Minor constituents of Millettia
pendura. Proc. Natl. Acad. Sei. 53A:106. (Napralert: M07154)

Salem, M. A. 1, ‘Madkour, H. ’Fi,\k 7 A., and Mahmoud, N. F. H. 2000.
Synthesis of bacterio$' i Earb‘sn n ilic addition on 1,3-diarylprop-2-

and Muker] K. 1987. A new chalcone
. 26B: 704.

enones as michae Het
Saxena, D. B., Tomar, o Subhe R( )
f T \Y '
aniei, P BY Piantelliy M.; Bananno, G., De Vincenzo,

From Millettia oyalifolia . (

R., Ferrandina, G. s k., CapelligAl, and Mancuso, S. 1991. Cancer

Chemother. Pharmace -
Shabbir, M., and Zaman, A.

Scambia, G., Ranelletti,

X _F Zhu,Y F., Guan, S .,and Zhang, S. Z.

Shao, W. Y., Huang, )
ew furanoflavones. jjenm Ceshi Xuebao 20: 8-

2001b. NMR s yon , three
11. (Napralert: H28309)

Shao, W. Y., zﬂ uﬂ;% ng‘?w %}r]mﬂ I§T 2001a. Study on

chemlcal%nstltuents of thxckgmt root aoo. Tlanran Chanwu Yanuu Yu Kaifa

a ﬁqﬁﬁ‘ﬁzﬁm 3‘] 1}1 ’] qamﬁ?' 1983. ;!:halcone and

Singhal, A Barua, N Sharma, R

an isoflavone from Millettia pachycarpa seeds. Phytochemistry 22: 1005-

1006.
Singhal, A. K., Sharma, R. P., and Baruah, J. N., Govindan, S. W., and. Herz, W.

1982. Rotenoids from roots of Millettia pachycarpa. Phytochemistry 21:
949-951.

Singhal, A. K., Sharma, R. P., Madhusudanan, K. P., Thyagarajan, G., Herz, W., and
Govindan, S. W. 1981. New prenylated isoflavones from Millettia



155

pachycarpa. Phytochemistry 20: 803-806.
Singhal, A. K., Sharma, R. P., Thyagarajan, G., Herz, W., and Govindan, S. W.

1980. New prenylated isoflavones and prenylated dihydroflavonol from
Millettia pachycarpa. Phytochemistry 19: 929-934.

Smitinamd, T. 2001. Thai plant names (botanical names-verancular names) revised

edition. pp. 359-360. The Forest Herbarium, Royal Forest Department,
Bangkok.
Soulinna, E. M., Buchsbaum, R. N. cker, E. 1975. The effect of flavonoids
m ells Cancer Res. 35: 1865-1872.
Sritularak, B., L1kh1tw1taya *Cogad , B., Reeb, S., Klaiber, 1., and

on aerobic glycolysxs

Kraus, W. 2002 es OWhrocalyx J. Nat. Prod. 65:
589-591. l

Subrahmanyam, K., Ra . emical examination of the
heartwood of Po rid‘Véﬁt&i olatiq ) a.ﬁchromenochalkones &
synthesis of pongachal S J Chem. 15B: 12-15

Talapatra, S. K., Mallik; d ] ongaglabol, a new
hydroxyfuranoﬂav efand aﬂhﬁ_t:l m a dipeptide from the flowers

Tanaka, T., linuma, M., Yuki, K 5’5_""1!
root bark of Pongamia pinnata. Ph

Tomazela, D. M., Pupe, M. T Passador, E . F. das G. F., Vieira, P.
C., Fernandes, in Fo E. ., and Piraﬂi‘ J.R. 2000. Pyrano
chalcones and a flavene from Neoraputia magnifica and their Trypanosoma

crue e bt b -obatcichelogimse mivon

act1v1t1esq"h’hvtochemlstrv 55‘643 -651.

T G ) R B ] B

Bangkok.
Torssell, K. B. G. 1997. Natural product chemistry. pp. 217-218. Swedish

: 993-998.

Pharmaceutical Press, Stockholm.

Vijaya, K., Ananthan, S., and Nalini, R. 1995. antibacterial effect of theaflavin,
polyphenol 60 (Camellia sinensis) ans Euphorbia hirta on Shigella spp.-a cell
culture study. J. Ethnopharmacol. 49: 115-118.

Wagner, H. Knaus, W., and Jordan, E. 1987. Phytoterapie 8: 148. (Cited by Wagner,
1989)




156

Wang, H., Nair, M. G., Strasburg, G. M., Chang, Y. C., Booren, A. M., Gray, J. L.,
and Dewitt, D. L. 1999. Antioxidant an anti-inflammatory activities of
anthocyanins and their aglycon, cyaniding, from tart cherries. J. Nat. Prod. 62:
294-296.

Yahara, S., Irino, N., Takaoka,T., Nohara, T. 1994. Studies on the constituents of
Pachyrrhizus erosus. Nat. Med. 48 (4): 312-313.

Yamaki, K., Kim, D. H., Ryu, N., Kim, Y. P., Shin, K. H., and Ohuchi, K. 2002.

Effects of naturally occurringi es on prostaglandin E, production.
Planta Med. 68: 97-100. /)

A D&gne ig, V., and Steglich, W. 1998.

O-Geranylated isoflavonc and a3-phei in from Millettia griffoniana.

Yankep, E., Fomum, Z ", Dag . 1997 An ( nylated isoflavone from

Yankep, E., Mbafor, J. T. * . 3 ' essanga, B. B, Nyasse, B.,
mi 01. Further isoflavonoid

Yenesew, A., Midiwo, J. O. an{ an, P. G 6. Four isoflavones from
Millettia dura EM};M_ _y
Yenesew, A., Midiwe : atermar ethoxycalopogonium

isoflavone A
Prod. 60: 806-
Yenesew, A., Midiwo, J. 0 sand Waterman, P! G.‘ 1998. Rotenoids, isoflavones and
chalco utﬂ S@]w&m@lw%’%ﬂ s‘;species usaramensis.

thtocheqﬂustry 47:295-300.¢

e @ WOHHE T LA BRI

adenocarcinoma cell proliferation. Cancer Lett. 82: 65-72.

. isoflavone i vof Millettia dura. J. Nat.




AU INENINYINS
AN TUUM TN



158

SPIJS $NS042 Snziydyon 3o 10 3Y) Jo urerdojewion]) Ho) zy andiy

ol
°
e
T T———
0or on . 0¥2 (o) ,_ — o8- _ 00
A _l W am— | — J L2
o @
/// §\ I g 3 Ly'1g
s m - m
__ _“_ .___,_.. ‘_u -
T~ -
G d i -9'G62
S " mﬂuq
X S e
- PPIOZIANNZ002\YLYQ\D . 2 - m .
2l




: 0
00:04:03.32

159

336
g0 177

\
1“‘m’;‘ ‘i

G.SBﬁﬂ
i

AT A INEAT

1
. T

+9.GBQ ! 3 " ! "
200 .0 S80.8(NMsDIV.)

NM
400.0

12:83 9,27 '45 [ 408.8NM 8.0014|

Figure 14 UV spectrum of Compound 4 (MeOH)



%T

160

|

1245.96
+ 65| 1352.85 1154.33

1624.95 1469.39

400.0

hhhhhhhhh

0.3290
M s 0, 3247
-

B e e e

Ll

T T T T T T
8 6 4 2 0

PPM
T

Figure 16 'H-NMR (500 MHz) spectrum of Compound 4 (CDCl3)



161

D:\SZTWPEOO2BCM.NMF; 1

PEOO2BCM

e€T 6y ——

EFE99 ——

YEO'ZL —~_
6vL°9L

UOULT

SSZ°LL

¥58°86
218°66 l/l
€28°66

6pT TOT—

182°601——
6287901
9€8°901
S68°90T

L00'9TT

086°02T
124 .mmﬂl\l

COEZPT
vma.nv._nl/l
09T°90T:
858°LYT
0" 8T
655°85T—~_
85L°6ST
6ET°T9T

e
T
99€°29T
BLL 79T

€26°06T—

10

PPM
LI T A

7 T T T
50 25

T T

7 T 7 7 [ "4
175 150

200

.‘q.l

pound 4 (CDCls)

€C

5

Figure 17 C-

e | = _,ur
vyl
MR TRE Y

e

Tas

T

| | | Wi ol :.__li
_ T T T T 4 T T T T ~ T
mﬂo H Hmo
h ,Ila i o -ua ..n,.
=) ) ﬁh “mMmmmm A“.wuuu 3 W
AR, = = -
-
a = |
Uil 2
‘ NACT o
a—r P H %'
P R &
= - @ :
uljlari " n.w-u, : [

Figure 18 HMQC spectrum of Compound 4 (CDCls)



162

1
6 12a
. i n L—
f 1
E _
i
HE
| s
& i =
i . _
| i “
i !
EIiE!
d 4 (CDCl;)
Lucy Version 2 3 2
s%gsmz—los BP %‘268?6%?51.58

w

| u"f
ANENIAHEN

2 OCH,

2
o—/

v ¢ o . eF
RN INYAY

Figure 20 EI Mass spectrum of Compound 15



163

DATA PROCESSING Y/ N 7
+2.00A i o ’

pedi)
N

ow
-3
<@

+0.004 ' : — -
- 200.0__ S50.8<HM/DIV.> . 488.0
12:52 9/26 '/ : X e.aalgl

415 (MeOH)

N\

Iy

%T 45 |

1625.58 *{{1455.30

N | N1 Z 88

25 | 1475.29 1138.33
20 | ’
15 ]
103 . . . . =
4000.0 3000 2000 1500 1000 400.0

pe003.sp - PECOS/KBr cell/1 7-10-46

Figure 22 IR spectrum of Compound 15 (Film)



164

Figure 23 'H-
PEOO3BCM

3
mmmm
mmm

— 192,75
—0.000

. 2III

ARIQINFU AR Y
L \\PJ ﬁ:?l'/

8a
\‘,7 X 4a '/8 2

S ]
s VAR
WL? IJ h ,

3T R i ™ s - T v > v o4
150 100 50 o

Figure 24 "*C-NMR (125 MHz) spectrum of Compound 15 (CDCl5)




Figure 25
PEQO3HMBC

:
i
!
i

[=e3<}

I

Figure 26 HMBC spectrum of Compound 15 (CDCl;)

165



166

E.a;'a 70 eV,pe004,CHCI3 n 5 h PLATFORM Il, PHARM, SCI., CHULA 27-Jun-;
PE004 328 (3.893) ‘e ' 1 s:-?e»

100- 175 ' 38308

] | U4
' %
L’n 118
117
7'2
0 75 100 125 150 175 ’ 560 535 540 575 sbo o3 a0
Hi' pound 18
Y
DATA PROCE sf(“',.
+2.00A | ©
#.500
(As/DIV,
qu \ mumwmaﬂ
+0.00A | . i : -
200.0 58.8¢(NM/DIV.) 400.0
12:27 9727 '45 : [ 400.8NM 6.00824)

Figure 28 UV spectrum of Compound 18 (MeOH)



%T

167

1030.11

1156.13
1354.17

1000 400.0

uuuuuuuuu

(Millions)

AANAINIHUTINE Y
: A4 ' s

EJ’J‘V]EJVI INYINT

216—
e
1516

hhhhh

X : parts per Million : 1 H

Figure 30 'H-NMR (500 MHz) spectrum of Compound 18 (CDCl;)



168

d ~ - oo - mm - -t w -y 5. 4 @ ™M -
~ o~NnOoon wn —_O MO IS ~ w m o (=2}
------ - . . - - .@ P~ - -
8 omgswm ™ m N O > - B RIS .
n < it o o - OO0 O® ~NPWoY W - n
- R e e ] - - e A——] ~fkN~~®© © <

S0

0,000

Figure 31 ok

s laaay

sl

M

0SF  OvF  OEF  02F  OFF OOI

N SN Pwe

: «
i i
Figure 32 HMQC spectrum of Compound 18 (CDCls)




169

CH;
6 JlZa
e
4
° ®
© H
4
¢
o [ ] o.
- ‘ ]
NE
° i s ‘ﬁ:.. .. [ )
, LA
Figure 33 CirU und 18 (CDCls)
F ] F -ﬂ";‘"iJJ .
-'i.-’-f' ?,/{,f =
Sean 151°1%3 3 04:96°24
PE0O5

J

AN INYIN
LA a

RIANTUUNINYIQE

179 I
T II

Lo l l ||||,“. I by |

| 4] 399I
50 100 150 200 250 300 350 460

Figure 34 EI Mass spectrum of Compound 17



170

1

%T

DATA PROCESSING Y/N 7

+2.88n/

8.500
CA/DIVL)

+8,080 _

H M
200 OIU. ) 5008.6
2:16 9,27 -8.6194]
83.1
1
¢
76 |
74 o
2 ‘
=4 ‘a g Nl
2 AUEINERTMOIMY
68 | q L] r ! ]
% 1012.08
"y ¢ ﬁ~ ) Y
JYWIARTI AU UV IVE R
60 | q e ‘ 1506/.57
58_ !
1716.85
56 |
54 |
52
g = oy i v S
- .

pe00S.001 - PECOS/KBr csll1 7-10-45

. Figure 36 IR spectrum of Compound 17 (Film)



171

4

i

i

7

:: 52" 6'

& 3

s\

§:

|8

s 4 "

3 3 j 3

3: r% .
3: b 8 g - =
)

RIS o

\

Figure 37 'H- pound 17 (CDCls)
g 8¥Rgeys 39 %
| 11007 07 Y/ l

Figure 38 BC-NMR (100 MHz) spectrum of Compound 17 (CDCls)



172

T T T i T v T ¥ T T T T T T T T o T ¥

09F 0SF OvF OE} 02F OFF 00F 06 08  OL 09

------

HLEJ’J‘VI m‘w 'm

Q‘Imﬂ\ﬂﬂﬁfblf

oJO
=

om
°'_ . o . ° -
"} . d 3

. O ¢

. e
. o o 0 [} : 3
o - ) -
=] [} [} o
90 o© ° ) =
e o o =
o S

Figure 40 HMBC spectrum of Compound 17 (CDCl5)



173

398l
" 400
{ | o
‘i\‘ KIINS 5
+8.804 | , . ‘\—AK .
2p6 .4 SE.OCHM DIV, ) 450.0
12:46 9,27 '45 | 46@.08HM 6.8a24A|

Figure 42 UV spectrum of Compound 8 (MeOH)



%T

3461.25

2907.74

1332.19

117584

-3
1037.41

1087.31

174

618.01

747.14

PE0OGBH

===8.185

1000

"

4

#

-
2

6, 12a-OH

NINEN

0.000

Figure 44 'H-NMR (600 MHz) spectrum of Compound 8 (CDCl;5)



PEOOEBCM

175

H
8
0 o
o
\ 1
¥ 11 OH
o

09 0SF  OvF  OEF 028 OFF

§
12 . 7 ' St
T , i

Figure 46 HMQC spectrum of Compound 8 (CDCls)



176

612200

ﬂﬂ&l’lz@lﬂ‘iﬂ&ﬂﬂ‘i

ARIAN TN INEN B

76 161
132
104
l ln 399
i 17, ]'I o bl e 0k _ ] L . L . § III.
50 100 150 200 250 300 350 400

Figure 48 EI Mass spectrum of Compound 2



177

DATA PROCESSING Y/ /N 7

+2 .88A
a.s0m@
CA-DIU. )
+08.884a |
2@6 .8 4@@”8‘
11:51 8,26 8.8314|

%T

pe007.002 - PECO7/KBr celV17-10-45

Figure 50 IR spectrum of Compound 2 (Film)



178

PEOO7H
[Te] DWW MO TITVUDS LD o @ n k=
-~ DO MMDWOW—A"—"ODWOT WW N w n og
© KRN NNRNNooowos sw ™ - - S d
b
OCH;
2 \
S
&
o
| f
'
‘t g "
5 2" " 3
|
s g | 232 Il g
=3 S 28 b S
= =28 82 3 2
- o ? .
.l
|
) 4 v TalS 7.70
-
LM L AN
i B e e o B oo s i e i s a e s S S
8 7 6 5 4 4 5 2

Figure 51 'H-NMR (500 _MHZ) s}pﬁgtrum of Compound 2 (CDCls)

¥
l Sal— ?f“3
=

O.
2 \
3o

OCH;

'ITI]lII'|IIIIIIIIIIIl‘llll!llTlllllTl

it 160 i 0 il 80 b0 4 A

Figure 52 13C-NMR (125 MHz) spectrum of Compound 2 (CDCl5)

0




m"m

179

2 OCH
5 6' 3
l Lz s | 5
R s 3 :
o ad P
< <= - S
< " g
H3 e
2 > ]
- N3 Q:
SN —
4'5 7 % 1 83
® k [3';' 2 5
<> #
-5
Figure 5 Compound 2 (CDCls)
x 2 & OCH;,
" 8
2 L
8 - = 4
) :
¢,

QRINYN 3¢

I
» o ; L =3
e & L]
1
I
o & [} (=
- - I N
T oY o
[ 000,0? e ’
- 6 o ° oy
1 o
i
{
. .|
L] i -
=]

Figure 54 HMBC spectrum of Compound 2 (CDCly)



180

50 400
DATA PROCESS
+2.808A0 ]
.J-
¢ \
B8.500 ~ A i'ﬁ
EJ’WIEJ‘VI? EJ’]
2
AR ¥
|
3
+B.688A : . . -
280.8 S8.8CNH-DIV.)D 488.0
12:41 9726 '45 h | 466.08NM a.682a|

Figure 56 UV spectrum of Compound 11 (MeOH)



35
30

%T

1036.78

1329.81

1167.20
3461.25 | ; 1094.39

15 |

10 ]

0.0

181

PE0OBH

——7.886
7.563
1.558

—1.262

—0.073

— 1.0000
0.4220 s
ﬁo.Qy

0.9976

R T =%

o

Figure 58 'H-NMR (500 MHz) spectrum of Compound 11 (CDCls)

,JL—J,JH .uMkﬁf A
‘6 v +



182

PE00BBCM
g 5292¢Y 8 3 4288830 ~desemoo 5
| LA E [
o
11
o4
| 11y
! | !
2" 12aOCH ;
3,4a,7a 12 T / I e |
: I :
12 N,
9 II‘|
e \ |
lzﬁ T s : P 7= ‘ 50 0
- ‘d,::-‘n_ \
. 13 e e \
Figure 59 “C-N 5'6 %ﬁﬁ@ C mpound 11 (CDCls)
e i\ OCH
i 1 = ’
2" 3" —gm, = 6a, 12a-0

e
&
o

| | -
Figure 60 HMQC spectrum of Compound 11 (CDCls)




183

d

¢

QRIAIN T

78

165
109 187

||HF‘I|| ‘H

d 11 (CDCly)

01 10:03:35
RT=00:02:26.87
F

LI S
2 H
0O ) :
o | i ) 1124 .
4
H

G REY

411

Ll
20

150

0

250 300 350 400 450

Figure 62 EI Mass spectrum of Compound 12



828

%T 66

184

O0ATA PROCESSING Y»N 7

+1.584

o
aro

+@.88A

13:83 9-2

N
sDIY. D 488 .6
G, BHM G.5014|

666.75

1456.18
1507.60 1260.35

1614.66

Figure 64 IR spectrum of Compound 12 (Film)



185

| 7'
7" |
' o =3 o
PE00S S 3 g
| L -
|
o 1 O | O A W
3 5.2 5.1 5.0 4.9
7
6 ‘ OCH,
8 s 4
O, N O. / ) |
s / e
Z Zh 4 —J b7
1 OH I __ S —
AN S — |2
- { ™
< | OCu g \\ f
o ! %\ N
o -
; - 1,4,10 :
c? E L) ﬁ’ ! ) h g
L% ; <
ls: ﬁ L ‘
ﬂ;) E \ J I
v y
;‘:_-.llg s \
. : - — ——
8 7 6 PR 3 2 1 0
N A

Figure 65 'H-NMR (500 M¥1Z) um of Compound 12 (CDCls)
JGEsd < |
PEOOSBCM -
g s B 8888 5 SREESSE 23z 2 88 8 5B
5 g & 23%y4l 8 =azes 3, $i2 e
| _ Vool

- %

QW’IM"F’I%NEJW] ﬂ?ﬁﬂ&l
’ i P

|
- - - = = - - J.Lzég

150 100 50 0

Figure 66 BC-NMR (150 MHz) spectrum of Compound 12 (CDCls)



186

OCH; 8'
6,6a,0H

ozt 00
e T

ory .
Pt Sl

. g.o 6
ma— i

Figure 68 HMBC spectrum of Compound 12 (CDCls)



187

DATH PRO
12 . 00N | —

aa F
| LV

g AINYNIH

8.5
CAsD
€ & Y w
ARTANNTUURIINYIA Y
A
+@.0008 | ; ' : —ﬂfrﬁgﬂiaﬁk\\\\“ i
200.0 S@.9CNMsDIU. D 4481
13:42 9B/27 '45 | 480.8HM a.a8650]

Figure 70 UV spectrum of Compound 279 (MeOH)



188

| 2 OCHj;

ﬂﬂ‘*&ﬁwa I3 ‘WEI- F

Figure 72 'H-NMR (500 MHz) spectrum of Compound 279 (CDCls)



189

——190.323

——164.029
——160.267

——141.884

——149,351
TT~—148.208

=#
e
_
it
™~—122

"" mu&u\

520
563
129
436
606
77.317
22000

7
-
=105
g
o
i 20000
N 76.679
55.715
- 55.486

PPM

T 7 v T v
TN 50

5

T 7
25

T

ZXOCH-,

C=
.ol T T 117|51 T T 115
6'
A W8N
: =
<= _ =
e i
i
= .
|

Tplam7 wa'fa

-
A
Compound 279 (CDCls)

H;CO 4 ~2 OCH 3 o> - I
Lad

- -

[0y 8-
a

o] —u———.: 5]
%

3 -

3 2

I

Figure 74 HMQC spectrum of Compound 279 (CDCls)



2xOCH3

190

PR IUUMTNIAE

181

2 1
Fs
Figure 75 HMBGspeetrum 9f Compotind 279 (CDCL)

C; \LUCYASZE2
J00 207 - T

2

- - %

SPAL 01 11:18:22
00:03:00.48

207

301 327
| | Inlll_i

o 2bo  abo 350

Figure 76 EI Mass spectrum of Compound 280



191

DATA PROCESSING Y/N 7
+2.80A '

¥

+0.00A

* NM
) 500.0

200.0 v
NM -8.0184]

16:1¢ 9,29 °

Figure 7 cctrufri 6 pound 280 (MeOH)
54.5

45 |

35

30
%T

15
3445.86

10

5.0 . : : ey
4000.0 3000 2000 1500 1000 400.0
can-1

mkOOSep.sp - MKOOE/KBr cell1 7-10-46

Figure 78 IR spectrum of Compound 280 (Film)



192

--------

Figure 79 'H-NMR (300 MH2) specfrum ¢ ound 280 (CDCl3)
4XOCH3

N

FJ](”

RN IUNNRLI§ Y

OGH; ¢

Cc=0

| 4| ' l

6 : 5 |

3 2 ,

4 ' ;

| i —

| | f %
I T T L I
200 175 150 125 100 75

Figure 80 BC-NMR (150 MHz) spectrum of Compound 280 (CDCl3)



193

un- 6 (0. 116)Cm(2ﬂ)

%

-0

100+ 315.09

TOF MS ES+

10-Mar-200.
1.24e3|

Figure 8

DATA PROCESS

+2.884

s
-

n
Iy
<

¢

o2
'ﬁ

+0.8848

2868.8
9:27 9,29 '45

SE.8(NM/0IU.

NI
480 .0

[ 4p@.8NM  -B.B0814)

Figure 82 UV spectrum of Compound 115 (MeOH)



194

85.1. '
34 |
82 ] '
80 ]
78]
76 ]
7] l

bes. 52

72

1036.02
55 ™ 285. 5
1370.96
68 fihi ¢ N 1458.03
756.11
66 1226.77
[6)

64 1165.12

62 |

60 |

58

554
4000.0 400.0

..................

6,3,4,5 %

HIAINTY

ik
702

o 1
s 2% 4
& 2 B
o o q
,;/ s | &
0 ! Bn
\
“ Ih . A T m 1 = T
T ' T T T l T T T I T & 1 l 1 1 1 I
8 6 4 2 ol

Figure 84 '"H-NMR (400 MHz) spectrum of Compound 115 (CDCls)



175.262

|

149.986

———158.206
——154.918

o N~V OMMu 0 o
o v O~VWWVW®DO O o ™
O~ w~VWVwMoWwo o ™
e e e e e e . .
0o ~OoO oo a o
- - mMAaNN o 0
— o —

—104.173

N T e

195

R R mﬁ; \ B z
Figure 85 "C-NMR/(100MFz) spee ompound 115 (CDCl3)
Lucy Version 2. 8:17
Scan 149-93 BP= 0:02:37.97
MK009 j
91 345
65
313
109 [
50 100 150 200 250 300 350 400

Figure 86 EI Mass spectrum of Compound 281



196

1)SAVE 2)EXP. 3)PEAK 4ODERIV.SIMPRINT &:PLOT Ho. =
+2.08A ’ ' )

T®
)
ol oo

+0.40R | MM

'299 | gSoETwRDIy . 488,80
16:11 11718 Ll g o e, ot B .06 60

73.4
70 |

65 |

35 |

45 ]

%T 40

’J‘VIEWI i

1(15 68 1037.64

35 2940.21
) 1696.69 JT855.87 1206,

u ‘ . l q ﬂ a H
e 1606.76 I I

30

25 |

15|

lo‘o T T T L T
4000.0 3000 2000 1500 1000 400.0

mk008.001 - MKOOB/KBr cell/11-10-45

Figure 88 IR spectrum of Compound 281 (Film)



197

e
oo wvew
~r~ Yo

78

2

00

92

2.91

89
1.650

N T Z ) SDe

—203.39

-
6
DCI J,

ATl INe iRy
|
H\| 1

Figure 90 "“C-NMR (125 MHz) spectrum of Compound 281 (CDCl;)



198

§ 38 & g iz 3 &
= 38 g8 g di %
VAR B | |
3XOCH3
40
\ H3COO>
DU
6 205
| | a
3.5 6'
| ! OCHj3 O

— Pt
o

Figure 9

3',5'  OCH,C

ov
1

ammmmummma

+

00 "":ﬁ

(v 4

0ct
L

-

or¥
L

Figure 92 HMQC spectrum of Compound 281



199

3,5 OCH,0 3xOCH;
2,5 [0
B
. T LA A A A LA |
7 6 5 4 3
- , s - | f——
3 %]
e o —
o % —
3
,
e QI _—
© Q o b —
—

20 zho  abo  ako  abo

Figure 94 EI Mass spectrum of Compound 103



200

DATA PROCESSING Ys/N 7
+2.0088 $ !

8.508
CR/DIU.) |
+8.000 %\:\:&:x .
208.0 f‘ \;i\‘{k 400,
9:44 9,29 '4 = [ dda.enn  -a.80824

Figure 95 3 (MeOH)

4000.0 3000 2000 1500 1000 400.0

_____ mkO010sp.sp - MKOO1O/KBY cell/1 7-10-45

Figure 96 IR spectrum of Compound 103 (Film)



201

mmmmmmmm

2 . 6,3',4,5'
6,3',4',5

A

21, 6'

2.1267

1.0319 W
1.0107 N

U

—178.210
—162.634
—158.344

RN FURAI NN

1,4 13

IIII]ITIII"IIII_IIIIIIIIlT]’l'l]I1lllIllll
175 150 125 100 s 50 25 (

Figure 98 "*C-NMR (100 MHz) spectrum of Compound 103 (CDCl5)



, .

202

L4 : "4IL
50 r"\‘\\\ 350 400
Figure 9 etruni/of Compound 102
-i . L
(o
—
DATA ,::&“HT
+2.008A | —

+0.00A

9:55 9,29 '45 | 460.8NM 0.0024|

Figure 100 UV spectrum of Compound 102 (MeOH)

: . R
200.0 58 .8(NMsDIV.> 400.0



203

59.
9|W

55 |
50|
45 |

40|
810.71
32.69
35<m//“'\

30
%T 2935.30

25 1038.42
20.
15 |
10 ]

5.

0.0
4000.0

1000 400.0
mk0011.005 - MKDO11/KBr cell/11-10

B

Figur

................

AusInenideans , . ..
AR AT U NN,

g SO S A A"
o oo Ao uH)
2,65 & X = z ﬂ 6'{'!
6' F; ';'l i r;-; 3' ,' - =
ol / l J Cleq
| S K 3 PA—
. l__JL._Lm L. ot
T I T G T ] T T T I T T T I ¥ T T I
8 6 4 2 0

Figure 102 'H-NMR (400 MHz) spectrum of Compound 102 (CDCl3)



204

o (=2 -] - ™M o~ [ ool ) O~ =~ T~-oOoOm W) @ O~
™ om w o~ o o N NO WV o 40 ™ -~ O N~
o~ - o ~ o A~ AM OO AON Mmoo w 0 - T O
o g5 o8 L =2 sweded Gebd Wewe
7 BE 53 Ef B3 EnpEf fBEF WRER
B, 2'-OCH,
4'0CH;
3 i o
C=0 |
] T T { T TR | | T \ | T T |
200 175 _ 2 g \ 25 q
DG
Figure 103 “C-NMR (100:VHZ) spectrum of Compound 102

Is‘gcy Yg?égnsg'ghcé
an - = ®
MK002

341

149

N

50 100 150 200 250 300 350 400

Figure 104 EI Mass spectrum of Compound 282



205

DATA PROCESSING Ys/HN 7
+2,08a '

45
Rty

+8.006 | 27/ NS
7 NS M

200.0 o ACNIAD TV . ) 400.0
13:54 9rz7 \\\:\ B.6050]

Figure 105 UV spectrum of Com
e A | * I

vty

-l

AT

sund 282 (MeOH)

%T

s
AN

1439.34

1234.38
54 | 1567.84 1127.88

i T =T T

4000.0 3000 2000 1500 1000 4000

- mkoO2sp.sp - MKOO2/KBr cell17-10-45

Figure 106 IR spectrum of Compound 282 (Film)



rarl |
N

/

2, 6-OCH;

4-OCH;

206

.....

ﬂﬂﬂﬂﬂ

——188.396

4
) OCH;

Cc=0 4|l 30 o

RN TN

OCH,0, o

I L : i i S |

|
25

| ) A |

Figure 108 '*C-NMR (100 MHz) spectrum of Compound 282 (CDCls)



207

] 32 88 o o

- ST ST o 8 ﬁ
. . e ~

Y 85 33 s 340 10
- —— - o Rgm

4xOCH;

6!

21

3, /
= lj
B e e -0 éﬂ' — ppm
140 120 100 5 0 "" 4:1 25 !;
Figure 109 DEPT-1 agt ompound 282 (CDCl;)
3,5 — 4xOCH;
A
' =
6 2 5
' N N
s SRR T T I T | \ |
T I o (i —
! i
‘o 1l
S | R
ARIAINTUYYAINGINY |
OCH3! =
22 . - - s
| -
| e ; 1L
! ! f
- e ] s —

Figure 110 HMQC spectrum of Compound 282



208

i

L

|
00

150

6'2'

'

P I

“ .
B e e
| ixml“:] SN T

3

- - .

|
.
1

1d

283

2i3

” '146
1

308
0

L
30

350

250

200

50

100

50

Figure 112 EI Mass spectrum of Compound 284



209

baTa PROCESSING Y/H 7

+2 .808A
a.580
(A/DIV.)

+8 .88/ |
286 .4
13:89 9,27 !

DECT]

(AN

o\

| JrE439!; diai2h - \\\h
V. —— 2

P

i
)
=

62 . 1445.58 -
‘ 1251.22
60 | )
1619.2¢
58 |
) e R A e et S pe—
4000.0 3000 2000 1500 1000 400.0
cm-1

 mkO04ep.5p - MKDO4KBY oell1 7-10-45

Figure 114 IR spectrum of Compound 284 (Film)



210

] T

"

1"'1 N1

Figure 115 'H-} VIH7) ¢ ?‘\ omipound 284 (CDCls)
MK00Q4BCM
f 1S~

—174.379
—— 156.788
—— 154.639
——149.436
——147.822
— 140.732

- —163.954

Y
AR
|
Il
14'3,
Cc=0 : 31' 10
=| |
1 I\‘L|I
LLJM%M
............... T T
160 140 120 100 80 60 40 20 0

Figure 116 BC-NMR (125 MHz) spectrum of Compound 284 (CDCl53)



211

N I

50 v.“.‘ 00 3ko 400
~ ompound 68
DATA PRDC
8.5008
(AsDIV.)
CR2N|
9
+0.00nA ‘ . " M
200 .0 S8.8(NM/DIV.> 400.0
9:83 9,29 '45 [ 406.0NHW  ©.80824]

Figure 118 UV spectrum of Compound 68 (MeOH)



212

777777

65.7 .
40000 3000

1000 400.0

mkOOSep.sp - MKDOS/KBr cell/1 7-10

Figure 120 "H-NMR (400 MHz) spectrum of Compound 68 (CDCls)



BiE.

2 a0 are

AR A MR

25 q

Figure 121 "“C-NMR mpound 68 (CDCly)

Figure 122 EI Mass spectrum of Compound 285



OUATA PROCESSIHG YN

214

84.8_

+

2.088R

M
1. 408 .48

486 . 8NN _ 8.8244A]

™

[
[

928.88
813.17
%T
ill 1035.54
. _ W
o | l ‘ q a 8
157"
1255
50 |
1127.59
L 1603.91
40.1 ' ’ . ’ .
cm-1

_ miOD1sp.5p - MKOO1/KBr cell17-10-45

Figure 124 IR spectrum of Compound 285 (Film)



215

nnnnnnnnnnn
nnnnnnnnnnn
hhhhhhhhhhh

...........

7

7

7

£

6

6

6

.

—3
3.851
—AS 849
t3 762
3,759

------------

3XOCH3

T l T T T T l T T T T | T T T T r T
200 150 100 50

Figure 126 3BC-NMR (100 MHz) spectrum of Compound 285 (CDCls)
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Figure 128 The 'H-'H Decoupling spectrum of Compound 285
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Figure 130 HMBC spectrum of Compound 285
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Figure 132 UV spectrum of Compound 287 (MeOH)
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