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(Synthesis of derivatives of carpesterol and theirs lipase inhibitory activity)
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Abstract

Derivatives of carpesterol (13-15) were synthesized by converting hydroxyl group at C22 to acetyl
group (13), benzyl group (14) and benzoyl group (15). They exhibited lipase inhibition activity
with %inhibition of lipase as 72.60 = 5.9%, 87.82 * 3.00% and 81.26 * 3.64%, respectively at
concentration of 1.25 mg/ml while %inhibition of lipase of carpesterol was 62.3 * 6.2% at same
concentration. Moreover, stigmasterol, B-sitosterol, campesterol and cholesterol were also evaluated for
this activity, but they showed weaker lipase inhibition activity than carpesterol. Derivatives of
stigmasterol and cholesterol were synthesized by converting hydroxyl group at C3 to acetyl group (7 and
10), benzyl group (8 and 11), and benzoyl group (9 and 12), respectivily. All synthesized compounds 7-
12 exhibited stronger lipase inhibition activity than stigmasterol and cholesterol. Substitution of acetyl
group, benzyl group and benzoyl group on C3 and C22 had ability to induce lipase inhibition activity of

studied compounds.
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5. wam3sNado U N Iues laimaue 191 UTYBIAS stigmasterol Haz cholesterol (7-12)
o 2% v Ao J. 3 o & {
PUNUT NI WAINFUATIZHYUNIVOIENS stigmasterol ABENT 7-9 LeAIHAMITUE Tarwern
|l Y H H
14.43 £ 4.92, 16.48 + 5.54 18z 17.79 + 1.01% awd1ay 3319Hansdudin@ninas stigmasterol N1l
1 o 4 J v J { o X (J
AMMITUIIN 5.63 + 0.19% FIUBYWUTVBIAT cholesterol NAUATIZHIUINAWAIADAT 10-12
v v
v AA '

@ 1 [ o 2% o Lo & { ' H
1ﬁlﬂﬁﬂﬁﬂﬂﬂﬂ°ﬂﬂﬂﬂﬁﬁ cholesterol IFUIABINY algwuﬁmwﬂmuﬁmqumm”lmwaﬁqqm"lmsm

Y o A

v 1 1 H ° 1 o =<
AUAITUAY FIAAINHYUNUN acetyl, benzyl 18 benzoyl Tudmwis €3 Hnaihldaseongns
v

dued lamamnnimy leasendiay
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! s o o & o & A
GlTiN‘ﬁ 4 LTJ?J'iLG])'HGlﬂTiﬂ‘UENUlﬂLWﬁﬂlﬂﬁ@lgWH‘ﬁGUfNﬁWi stigmasterol L0& cholesterol ﬂﬂ’JU\JL"lgljiJ"ﬁIu

1.25 mg/ml
¥UANS wedigudmsdudalama
a5 7 14.43 +4.92
M3 8 16.48 + 5.54
59 17.79 £ 1.01
15 10 28.33 £ 3.81
15 11 30.56 £1.97
5 12 28.72 £4.25

6. HAMSFUATIZHOYWUTVDIAT carpesterol
6.1 HAMIFUATIZHANT (3S5,4S,10R,13R,17R)-17-((25,3R,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-1H-cyclopenta[o.]

phenanthren-3-yl benzoate (13)

(0]

-

Y

AcCl, Pyridine, THF

(0]

(0) Y 0°C—rt.
E O O B

carpesterol (5) - 0
13)

o

{ aan [ L4
JUN 13 UPnIemsdunsizieyWuSveaa1s carpesterol (13)

9

@15 carpesterol 66.7 mg (0.1187 mmol) azareluwwaselelasilusu (THF) 2 ml Wues
o aan { v g
pyridine 12 pl 1#aze13 acetyl chloride (AcCl) 12 pl Wfnsen o esrusasanazlsuily
a o A aan o aan Qy 3}/ a (4
gaungiivosnasulRnie 20 w1 vaslfnsenduge uenmsninuamemataneani lnsuIngn
= Jaa I o o 9 a a
sl Tegldganueatludigadu tazsealeasazmenauuedliny sy uazeaueFan

amuday 185 13 anvaziiveadaduIviin 9.4 me (0.0156 mmol, 13.1%)
6.2 HaMIFAUAIIL a3 (3S,4S,10R,13R,17R)-17-((2S,3R,5R)-3-acetoxy-5-ethyl-6-methylheptan-2-

yl)-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 (14)

14




BnBr, pyridine, THF
(0]

0" 0°C—rt. o7 Y
= o = O

carpesterol (5) (14)

o

1 aan o 4
JUN 14 UPnIemsdunsizieyWusVa3a1s carpesterol (14)

@15 carpesterol 50.7 mg (0.0902 mmol) azatelumaselalasiausy (THF) 1 ml @wens

o Aaan 1 o I
pyridine 10 pl tiag@13 benzyl bromide (BnBr) 14 ul M11n3ienn o sesuvaied tazliuilu

a o A aan @ aan Qy g’z a 4

gaurigivosrausulgne 20 uii vaslfnsenduge uenmsninuamemataneani lnsuIngn

=) Jaa I o o 9 a a
s Taglaganueailudigady tazreieasazatenauvauslmy oy tazenauddag

o w Yy I <=
amuaay laens 14 Huveuiedvuni 32.3 mg (0.0495 mmol, 54.9%)

6.3 HANTTUATIZH AT (3S,4S,10R,13R,17R)-17-((2S,3R,5R)-3-acetoxy-5-ethyl-6-methylheptan-2-
yl)-4,10,1 3,1 4 -tetramethyl-6 -oxo0-2,3,4,5,6,9,10,11,12,13,14,15,16,1 7 -tetradecahydro-1 H-

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

OH

BZzo, Et3N, CH2C12

0°C—rt. 0

carpesterol (5)

O a5

v

51 15 UfAsemsduns 1oy Wusveeas carpesterol (15)
@13 carpesterol 50.4 mg (0.0897 mmol) azatolulanaslsiimu (CH,CL) 2 ml @ues
triethylamine (Et;N) 38 ul 142¢ @13 benzoic anhydride (Bz,0) 61.9 mg ﬁwﬂﬁﬁ?mﬁ 0 DIAUFAIHOA LAY
[ a gy o A aan =} o aaa 2 g’,/ Y a (4
Ysuiugamgiiieanassulnie 20 vin vaulgnsenaugae uenarsnIvuaalIematinaedul Ing
= Jaa I o o Y a a
nInsns il Taslggamuwaiuaigady uazrzaleasazarenanvaualiny @nwy yazenaue®

ma mudny 1dans 9 Tanvazituvewdadu1imin 57.0 mg (0.0856 mmol, 95.4%)
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QJQJ g’J v
7. HAMINATO VNIV Tarwdve90YWUTVD9a15 carpesterol (13-15)

o o @ g o @ ! o ¥ !
PUNUTUDIENTATINAADTOANIT AT NAUATIZH (13-15) LA nsdues lawmed 72.60

o v { X ' 1w g‘u 4
+5.9%, 87.82 % 3.00% LAZ 81.26 £ 3.64% AWANU (13197 5) FIWINNNATUEIVBIAITANITINEIAD

4 1 F4
59 (62.3  6.2%) HAN1INAADIHADANAOINUNTANTUNUMa1Haslueas stigmasterol 1Az
{0 v J 3’, 1 o ?xja { 1 ?zlz g’/ a 1 [
cholesterol NetawalioyusvesansnIdoalinIMsdusinuINNNaITAIRUNITo TN HAAIINY
~ [J ' = o Y Q‘{ v ch}l 49! 1 =) Y]

UNUA acetyl, benzyl 1A benzoyl Tudmnua €22 YwamIngninmsdugagevu su@eIny lu

AU C3

A sl o o & o & A
AT NN 5 Lﬂﬂil“lﬂu@lﬂWiﬂUﬂQ‘lﬁlWﬁﬂlfl\i@HWH‘ﬁﬂJﬂQﬁWi carpesterol ﬂﬂ’ﬂill"lﬂl}ﬂslslju 1.25 mg/ml

¥UATT alosisuamssudalama
15 13 72.60 £ 5.9
15 14 87.82 % 3.00
15 15 81.26 +3.64
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v d' Y a v :’J '
agiuazorauenuzineanuniIdel uiuneli)

J Y A Y I g’/ Y ) o o L aov dy
MSUNAITMSINFNDTDANNANLLIUND IHY UFITAIRUTIHSUMTFUATIZH MU
] 0o A R oA YA o 4 a1
lidszauwadisa Wewmnanshuueddian R, Indifesnuasamimamesoaliauia luanaan
a <Y ~ 1 Y] 4 1 g’/ 9y =
msanszimenudmln Insmas biasanuuia Tuanauedesns naineIon LNaIUIaIIAIAUD
o D] = ) A Y =< P P4 @
v ldmanzdn ansoanatazuenansideamsnnnanzdnuaz laasmimawmesea 5.25 A5y
9
(0.06 WesFudlamininuesnauydnan) euwuﬁmmmiﬂmwmmaiaawmmﬁwwﬂlmmﬁaﬁd
1 Y] 1 a o [ I
3 @15 (13-15) Tﬂamﬁm%uﬁmﬁﬂu”lﬂiuiﬂiqﬁiwﬂﬂa wﬂamawﬁmmm 22 amﬂﬁﬂu”lﬂgﬂu
'd
13 acetyl (13) Wy benzyl (14) 1183 benzoyl (15) auwuﬁﬂmmﬂwmumuﬁmqm vialamadae
Ao uamsdudalama sy 72.60 + 5.9%, 87.82 + 3.00% LAY 81.26 + 3.64% AINAIAL NAIY
Y v & ' s ~ Lo & Y 72 o v
WUt 1.25 mg/ml FNnaNasmsmameseantaaignssudl lamameaulesisuanmsdudsla
LY d’ Y 9 = (Y]
WA AU 62.3 £ 6.2% NAMMINIUATINY
g QJQI g’/ A [ 4
wenvntanmsnageugnisuds lamavesashil Inseadananadrenisinainesea Ao
4 a 1 U w
15 AIABTOEA 4 WA |ALN stigmasterol, B-sitosterol, campesterol 4@ cholesterol wmmﬁm%ﬁqm
o 3 Y v 4 A =1 9 1 v AaA
dugslamadosnnasmsimamaosoa onfSeuiiouningas Inseassveans wyﬁaﬂﬁvuwﬂu

o

1 dyd 1 o A A o 1 ~ A o 4
TmaQammuummgmnmﬂﬂu 3 39A9 NAUKUI C3 C6 LLag C22 (gﬂ‘ﬂ 6) LLAZINDAUATICHO YN

q

S

c’a/do Y]

§ ] 1 a g 1 ' 1 4
Tagn)deunylansuindwmi €3 11nny laasen@ilumny acetyl Wi benzyl 1Az 1y benzoyl DYWUT

q

9 4 9 Y v 9
v

v
[ Qv W < ' ' @
NIHUAYBINIANT stigmasterol 1Az cholesterol HnTdude lammaunu naasliiruImgununmg
a £ a A 1 Lo ¥ 4 g { o J
aurialianTnadegnsdusl lamd o19tieunnnanInidved luanaianasvedoyius ann
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[ (K J 14 o g’l dy (] Y [} J o aa A
pdhamngay uaauesisudmsduds lamannmanaassil luowaglldmylndgulaianina
WNANAY
A [} S A ° ] 1 Aa a3 ] 1
m3sulsdeuvesnglanguiidumia €3 wag €22 91wy laasondilumy acetyl 1 benzyl
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uazy benzoyl W ldgnsmsduds lamaminyunioyiusvesdsmMsInaInDIoa stigmasterol 1Az

Jo A o

o &= o A = = ' J a d ]
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] v
A A o
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