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4, WaﬂWiﬁﬁlﬂinﬁ@HWH‘ﬁﬂl@ﬁﬁWi stigmasterol 118 cholesterol
4.1 HAMIFUATIZNANT (35,85,9,10R,13R,14S,17R)-17-(2R,5S,E)-5-¢thyl-6-methylhept-3-en-2-yl)-
10,13-dimethyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro- 1 H-cyclopenta[ o ]phenanthren-3-yl

acetate (7)

AcCl, DMAP, THF

0°C—rt.

H,COCO
stigmasterol (3) Q)

o ¢

A aan o 4 .
519 7 ‘]JQﬂiEJ”Iﬂ”Iiﬁx‘]Lﬂﬁ%W@UWH‘EGU@Qﬁﬁ stigmasterol (7)

R q
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pyridine tricthylamine (DMAP) 19.1 mg Uaga13 acetyl chloride (AcCl) 12 ul ﬁ1ﬂ§ﬁ?ﬁﬂﬁ 0 23/
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methylhept-3 -en-2 -yl)-1 0,1 3 -dimethyl-2,3,4,7,8,9,10,11,12,13,14,15,16,1 7-tetradecahydro-1 H-

cyclopenta[a]phenanthrene (8)

BnBr, pyridine, THF
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benzoate (9)

Bz,0, EtsN, CH,Cl,

0°C—rt.

CgHs0CO
stigmasterol (3) 9)
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R q

@13 stigmasterol 113.9 mg (0.2760 mmol) azatwlulanaelsiimu (CH,CL) 3 ml @uais
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AcCl, DMAP, THF

0°C—rt.

H,COCO
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[

=S % I a 9 v A aan = aan Qy g‘; 9
msaL%ﬂﬁuagﬂimﬂuqmﬁgnwmwamnﬂ;]ﬂim 20 UM Wﬁ\‘]ﬂﬂﬂiﬁﬂﬁﬂﬁjﬂ LINTITNINUANY
a [4 = Jaa I @ o Y
mﬂuﬂﬂ@ﬁnuiﬂiNWIﬂiﬂ‘ﬂw Iﬂﬂi‘lﬂ“ﬁaﬂﬂ%mﬂuﬂﬂﬂﬂ%ﬂ LazszAleaITazagNguveualiny 1an
a a o o 1Y I < LY
LFU LULASIDNALUDEIAN ATUATNY Ulé’{fﬁi 10 ﬁaﬂyngﬂum@mm?{mnwuﬂ 13.0 mg (0.0304 mmol,

20.6%)
45 WANTFUATILH AT (35,85,9S,10R,13R,148,17R)- 3-(benzyloxy)-10,13-dimethyl-17-((R)-6-
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Y Y
2 4

a o A ann [ ann a 1Y o
ganginesnasulnsen 20 wii nawgnsenauga uenaisnanuaalsemaianedau lnsu Insn

12



= Jaa I @ o 9 a a
579 Tﬂﬂ‘l%qﬁaﬂnﬂmﬂu@?}ﬂﬂ“ﬁﬂ HATFLAWHITATAINTNVOUIUINY  13NIHY  LlazieNaLeFaa

o v v I 3 A
auaay 1aans 11 1 Huvean¥adv1d 12.8 me (0.0269 mmol, 7.8%)

4.6 WAMIFUATIZINANT (35,85,95,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-y1)-

2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[ a]phenanthren-3-yl benzoate (12)

BZZO, Eth, CH2C|2
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@15 cholesterol 99.3 mg (0.2568 mmol) azatelulanaelstitnu (CH,CL) 3 ml @nes

triethylamine (Et,N) 107 ul Ll@$ @13 benzoic anhydride (Bz,0) 142.7 mg ﬁwﬂﬁﬁ’%mﬁ 0 Dar AT H
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5. wamimﬁauqmﬂum”lmwammmgwummmi stigmasterol (48 cholesterol (7-12)

o 2 o A o o"y o & {
@HWHﬁﬂQﬁ’lNﬁ’]ﬁﬁ\i!ﬂi’lgﬁﬁuﬂ'l"ll@\iﬁ'li stigmasterol ﬁ@ﬁ'ﬁ 7-9 llﬁ@\?ﬂﬁﬂ’]iﬂﬂﬂ\‘]ulﬁlwt}fﬁ

Y
%

14.43 + 4.92, 16.48 £ 5.54 uaz 17.79 + 1.01% muday Haliwansdudinaninais stigmasterol il
Y
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A o

1 v ¥ A 1 o d d. %
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AT NN 4 Lﬂﬂilﬂfu@]ﬂﬁﬂ‘uEJ\‘lllf]LWﬁGIJ@Qi’JHWM‘TJ‘UﬂQﬁ”Ii stigmasterol Q¢ cholesterol NANMVNUY

1.25 mg/ml

YHUANS wediFudmsdudalame
a3 7 14.43 +4.92
3 8 16.48 +5.54
39 17.79 +1.01

15 10 28.33 +3.81

15 11 30.56 £1.97

a5 12 28.72 £4.25
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6. HANIIHUATICHOUWUDTUDINT carpesterol
6.1 HAMIFUATIZH AT (35,4S,10R,13R,17R)-17-((2S,3R,5R)-3-acetoxy-5-ethyl-6-methylheptan-2-
y1)-4,10,13,14-tetramethyl-6-0x0-2,3,4,5,6,9,10,11,12,13,14,15,16,17-tetradecahydro- 1 H-cyclopenta[ o]

phenanthren-3-yl benzoate (13)

o]

-

0

AcClI, Pyridine, THF

0

g 0°C—rt.
H ©)J\O -
carpesterol (5) = 0

(13)

~ aan o 4 v J
JUN 13 UPnsemsdunsizieyWusuedas carpesterol (13)
@15 carpesterol 66.7 mg (0.1187 mmol) aza1sluwaszlalasiousu (THF) 2 ml @uans
.. . o aan 1 v 3
pyridine 12 pl 4aze1s acetyl chloride (AcCl) 12 pl gnsenn o esrusameauazlsudly
a o A aan @ aan 2 g’z a v
gurgitorausuIRne 20 w1 waslgnseduga uenaisninuasemaianoauii lasu Insn
= Jan I % [ 9 a a
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6.2 WaMIFUAIIZHANT (3S,4S,10R,13R,17R)-17-((2S,3R,5R)-3-acetoxy-5-ethyl-6-methylheptan-2-

y1)-4,10,1 3,1 4 -tetramethyl-6 -0xo0-2,3 ,4,5,6,9,10,11,12,13,14,15,16,1 7 -tetradecahydro-1 H-

cyclopenta[a]phenanthren-3-yl benzoate (14)
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BnBr, pyridine, THF
0

(O)i 0°C—=rt. 07 ™
= 0 = o)

carpesterol (5) (14)

~ aan o 4 v J
JUN 14 UPRIemsdunsizieyWuFve9a1s carpesterol (14)
@15 carpesterol 50.7 mg (0.0902 mmol) aza1sluaaselalasiousu (THF) 1 ml @uas
o ann { [
pyridine 10 pl 1@z@13 benzyl bromide (BnBr) 14 pl 1fnsenn 0 sssuwamed nazisuily
a o A aaa o aaa 2 g a o
gurgitorausuIRnae 20 w1 waslgnsenduga uenasninuasemaianoauii lasu Insn
= Jan I % [ 9 a a
s Tasleganueailudigady tagrzaleasazatenanveusiny @y tazenaudFae

o v Y 3 3 A
ey laes 14 1Huveswteadv17 32.3 mg (0.0495 mmol, 54.9%)

6.3 WaMIFUATIZIHANT (35,4S,10R,13R,17R)-17-((2S,3R,5R)-3-acetoxy-5-ethyl-6-methylheptan-2-
y1)-4,10,1 3,1 4 -tetramethyl-6 -0x0-2,3,4,5,6,9,10,11,12,13,14,15,16,1 7 -tetradecahydro-1 H-

cyclopenta[a]phenanthren-3-yl benzoate (15)

OH

BZzO, Et3N, CH2C|2

0°C—>rt. 0

° (5

A aan o 4 o d
514 15 ‘]Jj‘]ﬂiEJ”Iﬂﬁﬁ\‘]Lﬂi”I%W@HWH‘HGU@Qﬁﬁ carpesterol (15)

@13 carpesterol 504 mg (0.0897 mmol) azawlulanaelstimu (CH,CL) 2 ml @uais
triethylamine (Et,N) 38 ul 1Az 13 benzoic anhydride (Bz,0) 61.9 mg 111n3e17 0 o uxaiied uay
v 4 a Yy o A Aaa = @ Aaaa 2 o 9 A o
Ysuiugamgiiieanassulgnae 20 un vaulgnseauga uenarsnanuanlgmatianoau las
= Jaa I o @ 9 a a
nInsnswl Taslggananiudigady uazyzarsasazaenauvoudiny @y uazonauod

wa a1y 1das 9 Tdnyasiiuveandadv1aviin 57.0 mg (0.0856 mmol, 95.4%)
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7. iamsnadeugn3duds Tamaveseyiuivesds carpesterol (13-15)

oyLT VeI IS INAIADT DA A AT iR (13-15) uaasmmauds lamad 72.60
T 5.9%, 87.82 £ 3.00% 1A% 81.26 & 3.64% AWEAU (M3197 5) FunnnNmsusavesmiaatsinaine
59 (62.3 £ 6.2%) wamimamﬁaaﬂﬂf{mﬁ"umi@ungzmuﬁmmﬁaﬂumi stigmasterol L1a%
cholesterol Tidanalfeyiuivesmsnadesiimmssudiinnniimsndunadosiia udasiimy
UNUR acetyl, benzyl 1@y benzoyl ludmia C22 ﬁwaﬁﬂﬁ'qm%miﬁugﬂqqsﬁu aeIny lu

KU C3

A s g o o 2 o o A Y 9
AT NN 5 Lﬂﬂilﬂfu@]ﬂﬁﬂ‘uEJ\‘]llf]LWﬁGIJ@Qi’JHWM‘TJ‘UﬂQﬁ”Ii carpesterol NANMVNUY 1.25 mg/ml

YUATT wedudmssusalame
15 13 72.60 £ 5.9
15 14 87.82 +3.00
15 15 81.26 +3.64

16



agduazdarauenuzinganunuiIdalusunelil

4 v A 9 3 1 Y o [ (% o Aav d"
ﬂ1illﬂﬂﬁ1§ﬂ1§!‘Wﬁm@ﬁ'ﬂﬁﬁnﬂNﬂﬂ%tl?ﬂlW@i%LﬂuﬁTﬁWQ@IU?”WTLIﬂ1ﬁﬁﬂlﬂ31$ﬁluxﬂujﬂﬂu

1 o A Y &R o~ Y A o 4 =
lllll]i%ﬁﬂﬂﬂﬁ"lljﬁ] !u@ﬂﬁ]”lﬂﬁ”l'ilﬂ"lﬁlﬂﬂqﬁﬂllﬂ"l R, ‘lﬂﬂmﬂ\‘lﬂ1Jﬁ15?’ﬂiLWﬁm@iﬂallﬂ”m’JﬂTiJmf]aﬁnﬂ
a ¢y A o @ ' ¥ v o=
ﬂ153!ﬂ5’l$ﬁﬂﬂﬁlllﬂ\lﬁﬁlﬂﬂIﬂﬁLﬁJﬁﬁllll@]i\‘lﬂ‘ﬂu'lﬁiulaQﬁﬂl@\iﬁ’lﬁﬂ’li!Wﬁl@]@ﬁﬂﬁ URAUDIFT1TAIAU D

@ [ { 4 [
ﬂa‘UjJ'lﬁl“f)'jwaingﬂ ﬁ1u1§ﬂﬂﬂﬂl!agllﬂﬂﬁ1iﬁ€]j@\1ﬂ']ﬁ%1ﬂWauggﬂllﬁgVlﬁﬁWiﬂWilWﬁlﬁﬂﬁf]a 5.25 NTY

P H o = o @ & o @ au Aa
(0.06 !ﬂJﬂilcﬁuﬁjﬂﬂHWﬁuﬂﬂJ’E]\‘]Nﬁl%@ﬂﬁﬂ) ’E]HWHﬁ"llfJ\iﬁﬁﬂTilWﬁ!@]'ﬁ]‘iﬂﬁﬂﬁ\i!ﬂinﬁGlu\ﬂu’Jﬁ]Uu

'
AadA o

3 915 (13-15) Tﬂﬂwuﬂmwmﬂaﬂu"lﬂ“luTﬂsms*mﬂa wu"l,aﬂsaﬂwmuwm C22 amﬂaﬂu"lﬂgﬂu
S/

1y acetyl (13) 3] benzyl (14) uazHy] benzoyl (15) ouiUT NAUATILHIUMIAAIGNT

Y

vér lamagae
1 I 4 o 3’/ [ o
alodiFudmsdudslame WD 72.60 + 5.9%. 87.82 + 3.00% LAY 81.26 + 3.64% ATUAITY AA
Y 9 & 1 P ~ Lo & ) ! P v ¥
WutY 1.25 mg/ml Fwnanasamsmeameseanuanignidudl lamameanlessudmsdudala

WA 190 62.3 + 6.2% NANMTUTURSINU

g Lo & ! @ J
wennAlIANIINATE LTIV lamavesashi Insesadunanadiensinainesea Ao

9

4 a 1Y
a15 afeseud 4 vHa laun stigmasterol, B-sitosterol, campesterol 481 cholesterol W‘U’nﬁﬁ‘m?‘(ﬁi‘m

Ado,

dustlamatosniiansmsmamesoa mmﬂ‘%ammﬂumﬂﬁmiﬂiaﬁmwmmi ﬁnﬂqm?“ #ilu

o

Ill!ﬁQﬂl‘l’iﬁﬂ!ﬂJﬂ’ﬂMLﬁﬂﬁNﬂu 3 %ﬂﬂ@ “Vlﬁ“lfl’iuﬁ C3 Co6 uaz C22 (iﬂ’ﬂ 6) L!ﬁ%mﬂﬁﬁlﬂiWWﬁfJH U

Jo A o QI

Taouldounylandunisdumia €3 3y laasondiiluny acetyl 13 benzyl 1121 benzoyl BYWU

Ao,

9 HE
v v

9
MINUAVDINIAT stigmasterol LAY cholesterol nqmaum"lmwammu uam“lwmmmy,l,muﬂm

9
=

a a A 1 Lo & 4 2 A v
ﬁmmu@uﬁamwamqmﬂum‘lmwa ’mmﬁamﬁnmmTwmmaﬂmaqama@awmauwuﬁ TaHIN
g Yy A v 2 = v o J o'll =2 o Y a o @ Y
"U’JGUEN’(3{15EﬂﬂiﬂﬁLﬂEJ\‘]ﬂ“]J’CTﬂWWﬂlﬂﬂilﬁmﬂuuuﬁﬂlﬂﬂmuqcﬁu aLWﬁiNTHGI,WﬁHHimﬂﬂWUﬁZﬂuklﬂ

] (B S <3 4 o g’z dy 1 Y ] Y aan A
DYNINNIETY me’n!ﬂE]il,“h'u@]ﬂTiEJ‘]JfJ\ihlﬁ!Wﬁ%1ﬂﬂ1iﬂﬂaﬁ)\iuhlllﬁ)ﬁ]ﬁ§ﬂ1ﬂﬁ1ﬂy’ﬁﬂﬂ%u1ﬂl}@ﬂ‘ﬁwa

PNANY

Jou Ao

4 1 1 a g ] ]

msulsilasuveanyiansuiisumia €3 wag €22 11nwy leason®iiluny acetyl 1 benzyl

1 o £ o g}/ A Y v .
LagHy benzoyl w1”lﬁ'qmimiﬂmm“lmwmwuﬁumauwuﬁmmmﬁﬂmwmmmaa stigmasterol 11az
o &= @ A = i Ty do Ao ' ¢ a .
cholesterol A UIAYUNAUlaDIMsulsulasunandundwmis  c6  nnmsvetiauny

d v d‘ d' o Y 14 = 2}, 1 = 1 Q"‘ Y 2’, ]

WanguduinihId Tuanavesmsimanesealianmananas  1ezlinadognsmsduds lamaeeials

(31 16)

carpesterol : R=-H
- R =-OH
d‘ v J d‘ o [
519 16 DUNUTUDIAT carpesterol NAULHUI Co6

17



UITMIUNIN

Barbier P, Schneider F. Syntheses of tetrahydrolipstatin and absolute configuration of tetrahydrolipstatin
and lipstatin. Helv Chim Acta. 1987; 70: 196-202.

Gargouri Y, Julien R, Sugihara A, Verger R, Sarda L. Inhibition of pancreatic and microbial lipases by
proteins. Biochem Biophys Acta. 1984; 795: 326-331.

Han LK, Kimura Y, Kawashima M, Takaku T, Taniyama T, Hayashi T, Zheng YN, Okuda H. Antiobesity
effects in rodents of dietary tea saponin, a lipase inhibitor. /nt J Obes Relat Metab Disord 2001; 25:
1459-1464.

Hatano T, Yamashita A, Hashimoto T, Ito H, Kubo N, Yoshiyama M, Shimura S, Itoh Y, Okuda T,
Yoshida T. Flavandimmers with lipase inhibitory activity from Cassia nomame. Phytochemistry
1997; 46: 893-900.

He Q, Lv Y, Yao K. Effects of tea polyphenols on the activities of a-amylase, pepsin, trypsin and lipase.
Food Chem 2006; 101: 1178-1182.

Hochuli E, Kupfer E, Maurer R, Meister W, Mercadal Y, Schmidt K. Lipstatin, an inhibitor of pancreatic
lipase, produced by Streptomyces toxytricini. Il. Chemistry and structure elucidation. J Antibiot 1987,
40: 1086-1091.

Moreno DA, Ilic N, Poulev A, Brasaemle DL, Fried SK, Raskin I. Inhibitory effects of grape seed extract
on lipases. Nutrition 2003; 19: 876-879.

Slanc P, Doljak B, Mlinaric A, Strukelj B. Screening of wood damaging fungi and macrofungi for
inhibitors of pancreatic lipase. Phytother Res 2004; 18: 758-762.

Satouchi K, Hirano K, Fujino O, Ikoma M, Tanaka T, Kitamura K. Lipoxygenase-1 from soybean seed
inhibiting the activity of pancreatic lipase. Biosci Biotecthnol Biochem 1998; 62: 1498-1503.

Sharma N, Sharma VK, Seo SY. Screening of some medicinal plants for anti-lipase activity. Journal of
Ethnopharmacol 2005; 97: 453-456.

Tani H, Ohishi H, Watanabe K. Wheat flour lipase inhibitor decrease serum lipid levels in male rats. J
Nutr Vitaminol 1995; 41: 699-706.

Weibel EK, Hadvary P, Hochuli E, Kupfer E, Lengsfeld H. Lipstatin, an inhibitor of pancreatic lipase,
produced by Streptomyces toxytricini. 1. Producing organism, fermentation, isolation and biological
activity. J Antibiot 1987; 40: 1081-1085.

Xu BJ, Han LK, Zheng YN, Lee JH, Sung CK. /n vitro inhibitory effect of triterpenoidal saponins from

Platycodi radix on pancreatic lipase. Arch Pharm Res 2005; 28: 180-185.

18



150

100

MARUIN

— 50
0

5.0

ppm (f1)

17 17 anlpasy 'H NMR v09a15 13

S

19



¥Ii'o 62°54 1£°1 BE'V Ly

wdd 1- 0- T 2 £ v s 9 / 2 B 0T TT 21 £1

_ utw g swLl |ePIO)
[ 89428 AZLS 14
_ ONISS3ID0Hd V.iva
ZHW TETL298°66E “TH  3A¥3SED

suoliljiadads g

| ZH @ GRED YIPLAM
285 §66°T awLy -hoy
saadtbap p-sv asing

23s 000°T felap -xe|ay

aJniesadwal 1ua|quy

£1303 :3juanjog
tndzs :ajuanbas as|ng

T0 NOLOWd =3|ld
TI-E0-¢10Z TO0J4S3

:Adoldadlp apdueg
eyep/sAsiwun/aasnda fawoy/1a0dxa )

:AJ0310841p BALYIIY
govfiandsaw-popAinaiaw

:uo pajaa||og eieq

ved

20

sU0 18 alnasy 'H NMR v09a15 14



wdd

9879

rE"L Le Ll

1T 2T €1

ULw g 8wLl |BlOL
g9.28 9ZLS 14
ONTISS3D0Hd W.ivo
ZHW 6489298 EGEE “TH JAW3ISEO
suopatiadays g
ZH B°GEES YIPLAM
335 66T awil -boy
saaJbap oS¢ asing
23s p00°T Aelap "xepay

aanieaadwal juatguy

£1200 :1uan|os
tndgs :aouanbas as|nd

T0 NOLOHd :alld
T1-£0-v102 Z00J4SD

tAJolo24Lp a|dues
elep/sfAsimua/aasnda/awoy/yio0dxa/

:AJ03234LP IALYDIY
povfianasaw—gopAanasaw

uo paidal ol eieg

Je8

5U0 19 alnasy 'H NMR v049a15 15

21



3.
4.

4 s v A 7
‘t]ﬂff) - umaqa (ﬂT]sﬂl]fWEJ) 913138 3. 3381 GBEJW'D'QJIWQFT
¥o — uuana (MY1BINYY)Chanya Chaicharoenpong, Ph.D.
Urnedseaasevu 3 2102 00084 76 6

o 1 o o
mtmmﬂfai}uu 919138

v

[ H [ a [ Y I'd
wihsnuazaaunegnanInaane ldazain wieuvinsauInidun Insas uag

U

’a g a L4
Tsuatgoannsoiing (e-mail)

5.

6.

v Ao a Ly 4 4 a [
a1 vema T Tagamniaz NI sURUFAEAT JaInIsiunIneIay
91IATA0LU 3 auuny In uu93a I walnu Iy ngaunna 10330

[ J
TNSANN 02-2188073 TN5a15 02-2533543

E-mail Chanya.C@chula.ac.th

1l523amMsaAnEN

W.7. 2546 Ph.D. (Fundamental Science and Technology) Keio University ﬂsxmﬁ@ﬂu
WAL 2540 N, W. (AT) PNAINTAINMIING Y

WA, 2537 0. 1. (d) rasnsaiumInedo

u3nMsfiia LYy (anaen@nNIAne1) ssyanInms

a o J a =

@ L4 a 4
WHAANUNTITUYIA, NITTUATIEUAITOUNTY

7. HAIUIY

=1

Aaw Aa 4 ] a o a
WZNnJ'J?]f/WWilW!Wf/!!W'J'?H??iﬁ?i?ﬂﬂﬂ755&‘5@1]”7”7‘7”@7

1) Chanmee W., Chaicharoenpong C. and Petsom A. Lipase inhibitor from fruits of Solanum

stramonifolium Jacq. Food and Nutrition Sciences. 2013; 4, 554-558.

2) Techaprempreecha S., Khongchareonporn N., Chaicharoenpong C., Aranyakananda P.,

Chunhabundit S. and Petsom A. Nutritional composition of farmed and wild sandworms, Perinereis

nuntia. Animal Feed Science and Technology. 2011; 169, 265-269.

3) Chaicharoenpong C. and Petsom A. Quantitative thin layer chromatographic analysis of

saponins in tea seed meal. Phytochem Anal. 2009; 20, 253-255.

4) Chaicharoenpong C., Kato K. and Umezawa K. Preparation of radioactively labeled

dehydroxymethylepoxyquinomicin, an NF-KB function inhibitor. Drugs Exp Clin Res. 2003; 29, 1-3.

5) Chaicharoenpong C., Kato K. and Umezawa K. Synthesis and structure-activity relationship

of dehydroxymethylepoxyquinomicin analogues as inhibitors of NF-KB functions. Bioorg Med Chem

2002; /0: 3933-3939.

22


mailto:Chanya.C@chula.ac.th
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DTechaprempreecha,%2520S.%26authorID%3D50961621400%26md5%3D09c43148c06b564f82e23868db3cbcd9&_acct=C000030318&_version=1&_userid=591295&md5=26e25dd4776fd741f6c8611f405c0d9d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DKhongchareonporn,%2520N.%26authorID%3D42861830500%26md5%3Dbe7d964bf0562d9210a23183ce6c79e3&_acct=C000030318&_version=1&_userid=591295&md5=77b6a062fdaa6a8b41b4c143ef810ab7
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DChaicharoenpong,%2520C.%26authorID%3D6507079538%26md5%3D5b708401acc60a28df4796bf8aac9bbf&_acct=C000030318&_version=1&_userid=591295&md5=e4fcbe3a3bde471a463eb30c20810d73
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DAranyakananda,%2520P.%26authorID%3D50961077800%26md5%3D6e0b11166678da5009686612492e7aab&_acct=C000030318&_version=1&_userid=591295&md5=fdc67aa5b6483b7be826eb34d38ecbc0
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DChunhabundit,%2520S.%26authorID%3D8924190300%26md5%3Dfe429aadacc52d3910228c452de65cf2&_acct=C000030318&_version=1&_userid=591295&md5=5f64ea2b4cf6b5811f48338b91f39c86
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DChunhabundit,%2520S.%26authorID%3D8924190300%26md5%3Dfe429aadacc52d3910228c452de65cf2&_acct=C000030318&_version=1&_userid=591295&md5=5f64ea2b4cf6b5811f48338b91f39c86
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DPetsom,%2520A.%26authorID%3D35240531700%26md5%3Df6fcea6ce0abde7081b12512b83e560e&_acct=C000030318&_version=1&_userid=591295&md5=8ce54cbca5195ef949e7cab5f43031a9
http://www.sciencedirect.com/science/journal/03778401

6) Umezawa K. and Chaicharoenpong C. Molecular design and biological activities of NF-KB
inhibitors. Mol Cells 2002; 14: 163-167.

7) Saito Y., Nakamura M., Ohno T., Chaicharoenpong C., Ichikawa E., Yamamura S., Kato K.
and Umezawa K. Synthesis of sugar-modified derivatives of the unusual nucleoside oxanosine and its
carbocyclic analogs as potential inhibitors of HIV. J Chem Soc Perk T 1 2001; 298-304.

8) Saito Y., Nakamura M., Ohno T., Chaicharoenpong C., Ichikawa E., Yamamura S., Kato K.
and Umezawa K. Synthesis of oxanosine and carbocyclic oxanosine derivatives as anti-HIV agent. J
Antibiot. 2000; 53, 309-13.

9) Saito, Y., Chaicharoenpong, C., Ohno, O., Ichikawa, E., Yamamura, S., Kato, K., Nakamura,
M., Ohno, T. and Umezawa, K. Synthesis and anti-HIV activity of unusual nucleoside oxanosine

derivatives. Nucleic Acids Symp Ser. 1999; 42, 19-20.

23



	ประวัติผู้วิจัย

