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ABSTRACT 

In this research, pregnenolone 7 was used as a starting template to develop 

new amino steroids. Ring-A modification of pregnenolone 7 resulted in the synthesis of 

amino steroid derivatives 56-67. The amino steroids derivatives 56-67 were tested for 

their cytotoxicity eva luations against five cancer cell lines: human breast carcinoma 

cell line (MCF-7), oral human epidermal carcinoma cell line (KB), human 

hepatocellular carcinoma cell line (HepG-2), human colon adenocarcinoma cell line 

(HT-29), murine leukemia cell line (P388) and african green monkey kidney (Vero) using 

MTT assay. The results of the in vitro study showed that amino steroids 57, 58, 59, 60, 

61, 64, 65 and 66 exhibited Significant activity against all the cell lines and the 

derivative 64 as the most active compounds in all derivatives of pregnenolone 7. 

Furthermore , a series of amino steroid oximes 69-73 were synthesized from 

pregnenolone 7 and their cytotoxicity were eva luated. The results found that amino 

steroid oximes 70 and 71 exhibited the interesting results against KB, HepG2 and P388 

cell lines. 
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D'J';j:lJ'lllo/l bbfl~ b UU 1Il';j nmnVl1:1 'lj 'vnln~\?l161n{8uVl1'lel8:lJ 'J1n6'11bVl~ b Vlf11d 1Il';j,llmloU1UVl1'lnl';j bb"flVl~ 
b~m UU(i'lltl1~'1~nD tJ:lJ m ~YhbVi tJ15 III ';j~'l bfl ';j 1::;~Vl1'l bAil BU Vl ~ 15bVltJ nl';j'l116'1 b~ tJ';j mJvl~iJ1utJ~m rum n 

Vl~8Vl1~81A~1 tJm bUU?11';j ~'lflU1Unl'J;;1'1bfl';j1~Vl1V1tJ b~tJUbb 'U'UD';j ';j:lJ'lJ1 o/i b'IJ'W nl';j'l11 b tJ~ tJUbbtJ fl'lVlllY1'1 n'liu 
" 
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Vl~Bnl'J b~lJVll.l bb 'Vl'U~'U'U ~1'U'V B-!ll-!lVl~m'1l tJ1'Ii 'JllJ~-!I nl'J~-!I bf1'Jl :;Vl1\?\ tJ15 bQ'Y'n:; b'Jl :;'J-!I b~BAl'UAlJ~ b~ 1)~
~ , 

. 1mAJJ b~B1ml'1m~tJ'J1)tJiI~-:J bA'Jl:;~'tlU\?\1Vll1 ~-!ldb~mj-!lVll-!l~'J:;vh1'lXflru\'\lJtJ~bb~:; nl'J€l1) nt)'VlBVll-!lU'~'tl 
1'Vl tJ rib 'U~ -:J JJ~l ~ bLl ~ tJ 'U bb Ll ~ -:J ~ -:J 'Y'l'Ull6'1 b~ tJ 'J 1) tJiI J~Vll nl1llJ l14J €l tJ ~ -!I 1:) n ~ llJVlXnl'tll nl 'J 'J:; rl€lb 'lXbn \?\ 

. 
~ 

Ll'J:; 1tJ'tlU 1) Vl-!llJ lfl 6'1l'J nl'1lJd~ -!I bU'U~?\'U1'J 'V €l-!l 0nl-.(j'tJ ill'U bflJJB'U'Vl~ 8~UtJlJ n l'J~-:J bA'Jl:; Vi bb~:;A n'l'il 

fllllJ~lJYY'U5'V €l-!llfl 'J -:J\'\ ~ l-:J?\ b~ tJ 'J €l tJ ii~-!I bfl'Jl:;~ n'Ut)'Vl t'Vll-:J~l.fll'Y'l 'Jl n1m -!I?\~ l-:J'V€l-!l Ul bfl~ tJ ?\VlX n 

Ll'J:;n€l'UilltJ Perhydrocyclopentanophenanthrene bU'U1fl'J-:J?\~l-:JVlXn ~~bb?\A-!lb'U~Ll~ 1 

19 

16 

15 

4 6 

':i'll~ 1 U?lA~lm-!l6'1~l-!lVlXn'VB-:J?\b~tJ'J€ltJii 
" 

AlllJ bb\ilfll'll-:J'V€l-:J'tlU\?\'V€l~?\ b~ t.J'J BtJiI Ul'l~ :;'tlUA 'J:; bb Ll 'J~'U1 LlmlJ'tlu\?\'V€l-:J 'VI11Y1~ n-u'U'VI ~€l'VU A'V€l~'VIl.lY1~ n-u'U 
~ ~ 

'U'U?\ltJl'li~bnl:;€l V'J€l'UUlbfl~ tJ6'1'V1Xn'VB-!lm~tJ'J'i)tJiI b'tl'U 'Jln1fl'J~\,\~l~'VB-!I Prooesterone 5 llVll.lY1-:Jn-u'U 
~ ~ ~ 

Ll'J:;n€l'U1'11tJVll1Al~'U€lU~~f1l~'U€l'Uf'llbbVltl-:J (-3 'bbi1:; (-20 'VI~€l Testosterone 6 'J:;JJ'VIl.lfn~'U€lU~~ 
~ ~ 

f1l~'UB'U(ihuVltl-:J (-3 u~:;VllJ1t1m'iln~i:1~fn~1J€l'Uf'llU'VI,j-!l C-17 'Jln1A'J-!I?I~l-!l~bb\ilnl'll-!ln'Ud~-:Jlil~-:Jj:.Ji:1~-:J
~ 

fI ru~'1lJtJ\i1~ bb \il nl'll-:J n'Uill tJ ~~~lrXn ~ ll:lJl bb f11cUl-:J 11l'U [l,2J. 
o 

oo 
5 6 

'Jl fl'J\?\~tll?\'U1'Jb'U1fl'J~?\ ~l-!lbb~:;AlllJVlmnVlm tJ'V€l-!lVll1Y1-:Jn-u'U'U'u Ul bfl~ tJ?\'V€l-:J?I b~ tJ 'J€l tJii n~lJ. .~ 

~l-.(j'tJ~-:J?\'Uhfin'l'il bbi:1:;vh:n'U-:Jl'U1-.(j'tJl'lm~€l-:J bYlBA n'l'ilbbi:1:;Vll bb'UlVll-:Jnl'J~~ bml:;~\,\ b~ tJ'J€l tJii'tlU\?\ b Vll1 
~ 

'Jln?\ b~tJ 'J€l tJiI~-!lI1l'Uv1?\l:lJl 'J 1:)Vll~€llm'U'iX'il-:J~mA bbi:1:;v1~l A'ruA €lll1bu'U~'l'iI'l€l~ " :lJ~l~ ~l ~tJ b~ 'iln b 'W'Jnu'U 
v ~ 

1'U1i:1'U 7 bU'U~l'J ~-:JI1l'U ~-!ldb~€l-:J'Jlm 'Y'l'Jnu'U1'U1'U1i:1'UJJ nl'JLl~'UbLl~tJ'U1m-:J?I~l-:J'Vll-!l~1:;~-:J bfl'Jl:;~'Jl n 

Cholesterol 1 bbi:1::; 'J lfl nl 'J 'Vl \?\?\ €l'Ut)Vlt'Vll-!l~lflT\'j'Y'l1Jll b'Y'l'J flU'U1'U1i:1'U 7 111JJ t)'Vlt I1ll'Ub~€l ~i'\ 'UVl~ 8 bbi:1:; 

bb?\\?\-!lAlllJbtJ'U~'l'il'lm'(j~~ nl'JAn'l'ilVh l\?\tJ nl'J bLl~tJ'UVl~Y1-:J n-u'UVlXn 'l bb~::;l1l1Llfin'l'ilnl'J€l€lnt)'VlB'Vll-:J 

~l fll'Y'l1il bb rl n 'Vl tnl'J I1ll'U b~€l 'J ~'U ~~ tJ :lJ j:.Ji:1?\ 'J 
~ 
Ll 'V€l-:J -:Jl'Ul-.(j'tJ~ ~ l 'UlJl'V 'il.:J ~l ~ tJ lil ~.:J bfl 'J l:;~ \'\ b~ tJ'J 'il tJ iI

" 1 ~ \J 

~myj\il 8 illtJnl'JbLl~tJ'UVll1Y1.:Jn-u'U'V€l-:Jb'Y'I'JnU'U1'U1~'U 7 'JlnVl111!JA'J€ln~i:1~lillbbVl,j.:JAl~'U€l'U~ 3 bU'UVll1 
~ " " 

~i:1byj\il 'Y'l'Ull\'\b&ltJ'J€ltJiI~myj~ 8 JJt)'VlBb'Unl'JcJ'U~.:Jb~€l Mycobacterium tuberculosis H37Ra eJ'UbU'U 

?Il bVl~'V€l.:J1'Jfllru 1 'Jfl bbi:1:;j:.J i:1 nl'JVl\?\\'\€l1J b-dB.:JI1l'Ub'Uill'Unl'JAn'l'ilt)VlBnl'Jl1ll'U b ~€l~~'UVl~ tJ 1J1i'Y'J'U5'V€l.:J bb'ili:1 ~ 
i:1'V'il.:Jb'Y'lnu'U1'U1~'U 9 \,\llJl'J1:)€l'iln~'VlBl1ll'Ub~€lbbbb'UflVib~tJ 5tophylococus oureus (MRSA), 

Corynebacterium diptherioe, Bacillus subtilis AT(( 26633 bbi:1:; Pseudomonas oeruginoso 

AT(( 27853 l'U'Vru:;~€l1i'Y''j''U5€l'iln~lJ'V€l.:Jb'Y'lnu'U1'U1i:1'U 10 ?lllJl"j1:)€l'ilnt)'Vltl1ll'Ub~'ilbb1JflVib~tJ C. 
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diptherioe 1.1.i:l~ Streptococcus mutons ATCC 27175 kmn'illm1\jtJ-:Jii~VlBnldJlTtAJ~~bfH~~'lJ'IJ(7) 
Herpes simplex virus-1[3J 

o 

7 


NOHo 

RO HO 

8 R = -S03H 10 

9 R = CH2CH=CH 2 

'U8n'ill n,1'U n~~~l~tJ tJ-:Jhi'vh nld~'1I.Adl:;~8dJl 'U?l l.&itJd 8tJii~-11.tJ'U8'U~'U\58~m 'U I.~d n'IJ'U1'Ulf1'U1(7) tJ nld , " , 
I.LJ~tJ'UVI~1f')(7)deJn;Si:l~Al~U1:njvlll.l. VI'IJ-1~ 3 11X6'lJ'UVI~eJ~i1hj~ I.tJtI?lltJl'1i~iiml~tJll~l-161 ntlVl~eJUtI?lltJ 

" " 1 

l'1iiiVl~~-:J nitl ~t16nl ~ eJ ~ 1.1.i;l ~vh nl dVl(7)?l eJU I..neJ-:J J1t11(7) tJ I. ~tI Am~l All~ I. tJtl1~'tI~ eJ I.'[ji;l ~ 1.1.i;l ~ nVlBJllti 
" " "I 

l.'1JfI~~~I.~-1~UlleJ~~tl5 11 1.1.i:l~ 12 ?llmdfleJeJn~Vl~1t1nldJlltlb'[ji;l~~:;b~-1 Human hepatocellula r 

liver carcinoma cell lines (HepG2) VI~m'[ji;l~~:;b~-:J(l)U 'll'IJ(7) HepG2 1J11(7)uiifll ICso 6'vhnu 2.23 1~ 

lAdl~i;l/i1i;l~~\91d bbfl~ 2.09 '1~lfldl~i;l/i1i;l~~\91d \91l~~l~U [4J 

o 

11 R = NH(CH2)3NH2 

12 R = NH(CH2)6NH2 

13 R = NHCH2(OH)CH2NH2 

I.bfl~1.~eJ b tJtI nldvll b'lJtI-1ltll ~tJ III eJ b~eJ-1 1\91 blLJ'i ~ ?l-1A'lJB-11f1d -1 nldl ~tJ11?ltl1 'il~-1 bf1dl:; ~eJm~tl5'lJeJ'1 b~ d n'Uti , , 
1tllf1t1 7 b ~m tJtI nldAn'til 1.1. tllVll-1nld b~~~VlBVll'l~l[)l~11X bl.nm&itJdeJCJii~'1 bf1dl:;~ 'lJ'U(7)1VI~ l(7)mQ~l:; 
?lld~-1J1t!~ b~eJ n 1 ittI nl d~-:J bf1dl:;~AeJ I. ~d n'Utiltlli;ltl 7 ~(7) I.tJtI neurosteroid bbfl~b tJtI?l b~tJdeJtJii~ii 
lf1d-1?l~l-1~bLJ~CJtlJJl'illnf1i:lmi:lm\91meJfI 1 ~-1btJtlm&i(JdeJur;~~u1fi\~-11tlV1'lJbbi;l ~~\911 tleJn'ill n11b~d n'Util tI 

lf1t1 7 tJ-:Jl.tJtl6'1ld~-1J1t1'lJeJ-1f')eJ~hJtI'lJ'U(7)~tl8m~tI estro~en testosterone bbi;l:; pro~esterone btJtlJltI 

b~mLJ~ tJU b VlCJUf1llWtJ tlYi'tl'lJeJ-1 b~d n'Util tlli;ltlvlm'lli;l ~LJ n~ 'ill n 1\91'lJeJ-1~-1 (African green monkey 

kid ney fibroblast, Vero) 'il~iieJunll?lb~CJ'ieJtJr;'lJ'U\i)~tI~-1 bVlm:;6'1~ nUnldt1l~l btJtl6'1l'i~-1alti 'illn,1'U'il~ 
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I 

ulm~tJ<HltJri'1lUVl1VlJJdm'VlVl?ieJ'IJ~'Vlinl"l\~hub'1l~~lJ~ b~'1 ~'1b'\JU~'Vl"ll'IJnU~eJ~bb~T)llJ~b~'1 b '\Ju 1 "lA~ltJ~ 
A~1~1\i11UfJ\i1"j l n 1 "l b~ tI~l \i1~?1 'I bb ~ ~ ~U1 tJ1"l Ad:u~iJ A11lJ'Vl"jlJ 1UlJl n 'llnl~tJ~ 'I 'Y~ til tJ llJVll~l tJ 11VlJJ <i~ 

" " 

lh~n eJ'IJ~ltlU1 bl"1~m'l'lJ eJ'I?I b~tJ"j eJtllil~'1:Ul n?l1"j5"j"llJ'1ll~bbf1~ nl"jiK'lbA"l l~Vi?ll"jeJ eJn~'Vli b~ tlUbb 'IJ'\.J5"j"jlJ'1l1 ~ 
lU~eJ'ItJBu~nl"j :Ul noirm;jm.neJ'l~U'lJeJ'l'llUl~tI~n~llm ~l~tlAVl ':h1A"l 'I nl"jl~tJd:U~b '\Ju bb m'Vll'lVl~'11U 

nl "ltJ"j~ tJ n Ii1 ~lUb.niK'1l1 'Vl tJ l n~ llA eJ ?I1m"l [I iK'l bA"jl~Vi?l b~ tJ"l eJ tJ Iil·wu Vl1 VlJJ~?l1m"l [lulltJ b'\JU~l tJl-rmil, 
lJ~b~'lVl~mtJU~lU~?llJ1UtIl.:rmlllJ~b~'l'1lDI911VllJl~ bb~~ /Vl~eJ?ilm"j[ll'if'Vll91bb'VlUm~tJ"j eJtlIil5"j"llJ'1l1~~eJeJ n 

~'Vli~lUlJ~b~'1l~ 

1. b~m tJUbbu1'Vll'l1 Unl"ji1'1 bfn1~Vi?l l~tJ"leJ tJ~'1lDVl1VlJJ:Ulnm~ tJ"j eJtllil b'vn nDu1 U hu 7 1191t1nl"j 

l~eJn1'if?l1"j loirl'vhtJBn~ til llf1~ l'VlADA1 U nl"li1'l lA"jl~Vi~ bVllJ l~?llJ 
2. l~eJAm~l~~'lJeJ'l?l b~ tI"leJtI~liieJm1lJ l'\Juvh'i'lJeJ'I b'lJ~~ ll~~ ~'Vlin1"l ~lUl'1l~~lJ~ l~'l 
3. b~eJAn'l31mllJiKlJVfu;5"j~W)l'llA"l '1?1~l'ln'\.J ~'Vli'Vll'l~lm~'lJeJ'l?ll~tJ"jeJ tJlil:Uln l ~"l nuu1 U l~u 

l~u 7 ltJU?ll"l~'l~U 
2. 'VlI91?1eJ'IJ~'Vli'Vll'l~lm~liieJmllJ b'\JuV;'l3liim'1l~~ ll~~ fl'Vlinl"l ~lUl'1l~ ~lJ~ l~'1 

" -1JU\i1eJUnl"jl~tJ 

1I91tJ?I"jtJ~'1d, 

,ffU\i1eJu~ 1 nl"jiK'I bA"ll~VieJuVfu;5'lJeJ'lL~"jnuu1 U l~u, 

nl"li1'1lA"ll~VieJu~U;5'lJeJ'll~"lnU1U lf1U 7 1191tJ nl"lltJ~tlUVlJJ1~I91"leJ n;~~l'l A 1~LtJUVlJJeJ~mU1191tJ 
, '\J" 

b~lJ:Ulnnl"lltJ~mmJJlvmeJn'8~~Al~'lJeJuvh bbVlU'l~ C -3 11il'\JuVlJJVl~l91eJeJn~leJ'l1J~h tJ nl"j}if~ leJ l:UUIi1AeJ 
'\J '\J , 

4-nitrochloroformate (4-NPC) :U1miu1'ifeJ~mU~lm:uuli1 boirlvhtJlln~(n n'\.Jl'Yj"lnuu1 U 1~uAl~'lJmu\i11~ 
m"l~~\i1f)ru'l1fieJeJ~il1U?I l&itl"leJtllil U1eJ~mU?I l&i tJ"jeJtllil~i1'1 lm1~Vl1~m'Yh1~'\.J~?I'Vl~ ~ltl b'Vl AD A'Vll '11A"l, 
m1'Vln"l 1Yl ll~l ~'lU llll'VlVli:1eJ'IJ A 11lJb tJuV;'l3liim'1lm~h'l1 eJ ~mUi:1 l~ tJ"l eJ tJ A:U ~ [I nu1 m ltJ~ tluVlJJfil\i1 

" " 
(illblVlU'I C-20) ~1'l D l~ltJuVl~eJeJn~lJll91t1nl"j'YhtJlln~tIl Oximination 'n'IJ NH 20H. HCl ~'1db'~eJ Af\ 'l31 
~f1'lJeJ'!Vl~eJeJ n~lJ':hlJ ~ ~liieJ nl "l eJ eJn~'Vl~ mllJ b'\JuV;'l31ii eJ l'1l~~1f1 'l1 'lJ eJ'leJ~mU?I b&i tJ"l eJ tJA~ iK'l lA"ll::;ViVl~ eJ1JJ 

:UlmiuUleJ~~u;5m&itJ"jeJtJlil~1~:U1 nnl"li1'lbfn1~Vi (Crude product) m'v1l1~'IJ~~'Vli1Vlm'VlAuA'Vl1'!lA"jm 
11iln';i 1Y1 Pi n'l3l1A "l 'li:1~l'l 'lJeJ'li:1 l&i tJ "l eJ tJ Ai1'l bfn l:;Vill91 tJHl'Vl AUA'Vll'! i:1 ltJ n 1 'Vl"l?ll nu lLf1:;'Vl191 ?leJ'IJ m 1lJ l tJuYi'l3 

Iiim'1l~f11~'l11Unl"j'VlVl~€l'!dl~lu~tlubbm'Vll'lnl"li1'lll'1"jl~VieJ~~u5'lJeJ'lll'~"jnDu1 U l~u 7 :Uln~1~l?lUeJl1tU 

1m'l nl"ll ~tJ b~eJ'I:U1 n i1'llA"l 1 :;Vi?ll"j b {hVlm tJMbVitl'll~ ntl8 tJ lyh~u IIU1'Vll'lnl"li1'l ll'1"l1~VieJuVfU5'lJ eJ'll'W"l n, 
Du1u1f1Ul~i:1~U~'lll?iI91'llUbl~um~~ 1.1 
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<1 
bb~'UJ11'WVI 1.1 

7 


o o 

1. 4-nitrophenyl chloroformate .. 

2. 	amine or polyamine. 


CH2CI2• pyridine R 


14: R = amine or polyamine 

NOH 

R 

15 

~'U(9)e:J'Uvi 2 n1';jVl(9)6'le:J'Ufl11:IJbtJ'Uyh~"'m6/J61~ 
n l"lVlr1?1€JtJAdl:IJ bu'Uvh~I'l€J b'1lG1~ bb~~ ~VI~Al'Ub'1lG1~:IJ~ b~-:J'V€J-:J?Ib~ tJ".i €I tJii 6'1-:JVlr1?1€J'U ru VI til tJ'U~Vll".i 

~r1 nl"lVlf'\AItJ lm"il~'UVI~ cJ A'UcJbA~€J'l1J€J1VltJll"1l?l(9)~ Aru~lVltJl 1'111'1 (9)~ ?lmu'UbVIAL'ULG18'\A1"l~ ~€J:lJbnih b~l , v 

AruVlVll"lmr1 m~u'I bbG1~mAl'1l1bVlAL'ULG18~lm'\AI Aru~lVltJl1'11?1(9)~ ?I mUtlbVl A L 'ULG18'\A1"l~~€J:lJbn~lb~1. 	 . 
~ruVlVll"lmr1m~U'I ~ltJ15 MTT assay b'1lG1G11m1mm'Unl"lVlr1~€J 'l1~bbn 

1. b'1lG1~:IJ~b~'lbAl'U:IJ'VUr1 MCF-7 (Human breast carcinoma cell line) 

2. b'1l~~:lJ~b~'l\iltJ'VU\i1 HepG-2 (Human hepatocellular carcinoma cell line) 

3. b'1l~~:IJ~b~'lbd€J'U'Ii€J'IUlmbf1~m::;Yi''lbbn:lJ'VD\i1 KB (Oral human epidermal carcinoma cell. , 

4. b'1lG1~:IJ~b~'l~11mVlqjbbf1~VIl1"lVllln'VUr1 HT-29 (Human colon adenocarcinoma cell line) 

5. b'1Jf1~:lJn~'lbiJr1b~€J\i1'Ull1'UVI'U'VUr1 P388 (Murine leukemia cell line)
v 

6. b'1Jf1~uniil"illn1wu€J'I~'1'VUr1 Vero (African ~reen monkey kidney) 

1'U15"l"l:IJ'Vliil1J?I b~!'J"l €J!'Jii~ bb(i) nl'll'l n'Ull'U~€J tJ'lJU\i1 (9)"ll"il'V'I'U1~~'l1'U~'1l bbG1~~(i)l nl "lA'U'\AI'U?I b~"l€J tJii 

b~:lJ ~ln nl"l?l n\i1 ~ 1n~'VVI~ m i5m~€J'V€J'I G1\?d~l tJ \ill'fi'lG1~mtJ B'UVI~ cJ b'Ii'U 8bVI€J~ Af1 €I L"l'l'l€J~:lJ VI ~€Jb tJ'U'Ii'U 

'\AItJll?lb~tJ"l€JtJiibU'U?ll"lU"l~ n€JtJ~1JAru61:lJu&i A~l !'In'U1'VJJ'U ?11m "lflf1 ~~ ltJ1~~'U\ill'fi'1~~G11!'J B'UVI~ cJ bb~ ~ , 
hj~~m tJ1'UJI All:IJ bb(9) nl'll'l'V€J'l?lb~tJ"l€JtJiibbl'lf1~'VD\i1~~bb'LhiJ'U 1 U(9)l:IJVlJ-J-W'l n'-u'U~~\i1 mJ ntJLA "l '1?1~l'lVl~n 

v v 

tJVI'UlVl?llrl'lj'V €J'l ?I b~ tJ"l €I tJ r11 'U~'1iJ~l (i) A€J btJ'U~€J1L:IJ'U ?I b~!'J"l€J!'J ii~€J ~:IJ'U~'\AItJ1'U~(9)l1JU~:IJl ruA€J'U.vl'l 

u€JtJ~'lhi?ll:lJl"lfl1.vbU'U bbVl~'l?llrl'lj'V€J'l?ll"l\il'lmhlM 1'UumtJVlm"l"l~'V€J'lU A .1"1 . 1930 1~1Jnw'v~\iU'Ul 
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16 nl 'l ~,,'Jbfl'll~v1?1 b~ tJ 'l eJ tJii"v1f1l tJ'llU ~~'U bb~:; Equilenin 16 btJ 'U?1 b&l tJ 'l eJ tJ ii®m1lJ'U11l1 bb 'l n~1~-O;)l n nl'l 

~,,'J bfl'll~v1 ,J-O;)-O;)U'U nl'l~,,'Jbfl'll~v1?11'l1'1,,'J n~rn1'U'tJ~mrumne:n-o;)H16bb'U'U ~,,'J~,,'Jbml~v1 (sem i-synthesis) ~,,'J 
btJ'Unl'l~,,'J bfl'l ~::;';;~ b~lJ -0;)1 n?11'l~,,'J 1i)'U1'U5'l 'llJ'lJl ~~nj~'U\w'U nl'l~,,'J bfl 'l1~v1 bb~ ::;rh1oU~ 1 tJ1'U nl 'l~,,'J bA'll ~v1 
UeJtJnll ~,,'J1~VifllllJ?1'U hfl'U?lb&ltJ'leJ tJii~l~-O;)lm~'ll b~eJ,,'J-O;)lnlh.Hmru?ll'l~ ,,'J1i)'UrleJ'UoUl,,'J?1,,'J 'UeJn-O;)ln,J'Uv,,'J

'U 

'V'l'Ull?1 b~ tJ'leJtJii-O;)l nYl'lJ~l,,'J nltJ?11m 'lfl~l'l<iJlJ b~meJl1 tJ1iVlI'l bb Vl'U®eJ-fllJ'U?1 b~CJ'leJ CJ~1Ml'UVi 
'U 

HO 

16 

-O;)ln1m,,'J?I ~1,,'J"v1~n'UB,,'J?1 b~CJ'leJ tJii~'lh~ neJ'U~l tJl,,'J"v1nb "v1~ tJlJm b~eJlJ~eJ fI'U "v1~ bb Vl'U~~l,,'J 'l ~m 
b n 1 ~ '\J::; b tJ 'U "v111 Y1,,'J n 'if 'U ~ fI ~1 tJ fI ~ ,,'J fI'U li fI \1.j?1 lJ u~,x,,'J li ~1 bb ~ ~111 li ~1 ~,,'J vl11 Vi?1 b A tJ 'l eJ tJ ii li fI ru?1lJ U~ ~ 

'U, , 

"v1m n"v1mtJ ~nbflm~oULJl) n~ tJl bQ'V'll~Vll,,'J bflli €J'UVl~ CJ1'U nl'lLJ~'U bLJ~ tJ'U"v1~Y1'l n'if'U bb61~'lllJ Q,,'J1 fI'l'l?1 ~l'l b~eJ 
b tJ'Unl'l1.1l1 LJ~?1 bA tJ'l eJCJii'lJU I'll"v1lJ bb~ ::;'lllJ,x,,'J b tJ'U bb 'UlVll'llLJ~ nl'l~'l bfl'll::;v1?1 bA tJ'l eJCJii b~ CJ'Ubb 'U'U5'l'llJ'll1 ~ 

'U 'U 

11'lCJ nl'l b~eJn1oU~bm -O;)'U ii"v1~m1l 'l b oUTvhLJl) n~ CJl~ bQ'V'll~ b-0;)1 ~'\J,,'J bb61 ~fIl'U fllJ?lml~~ b"v1m ~?1 lJ b~eJ-O;)~1~?11'l 
~~\i1.nruo/i~m n'V'leJ ~eJ nl'lUl1tJ1i1'U nl'lilin'jjl~Vl~Vll,,'J~hmv~ -0;)1 m 1 tJ'll'U n l'll-.;r CJ nl'lLJ~'U bLJ~ tJ'U1f1'l'l?1~1,,'J 
l(nlJ'lbu'U1LJ~"v1JJY1'ln'if'UbtJ'U?h'U1m-u ~ rinD A bb61~ rinD B "v1~eJ"v1lJY1'ln'if'U~?11tJhi~1'UoUl'l nl'lbnI'lLJnn~tJl 

, '\J 'U:::>:::> 'V ~ 

'1J eJ,,'J"v1~Y1,,'J n'u'U'U'U1f1 'l'l?1 ~1,,'J?1 b A tJ '5 eJ tJ ii-o;) ~~'U fI'U I?ll bb "v1U 'l'U'U1f1 'l'l?l ~1,,'J fllllJ 6'11 AfI!1 'U nl '5 bnI'lLJ5 n~ CJ lfleJ 

fIl{'UeJ'Ul?l rlbb"v1U'l~ 3 11 17 bb~::; 20 11l1mhwd'U nl'lb61hvhLJl)n~CJ1'UeJ'lUlflmeJh~~~"v1~fll4'UeJU61 nl'l 

bnI'lLJl)n~ CJl~1'1n'if'U11'lCJ1®11'l'l1'l1eJ eJeJ'U nl '5bnl'lflVll61 (keta l formation) bb61 ::;LJl) n~ CJl nl'l b~lJ11'l tJ n~'UCJl {~ 

~bm-o;)'Uii ?11m'5m~tJ,,'J~11i1'Ul?llbb"v1U,,'J~leJ'l111'Unl'lbnI'lLJl)n~tJl1~fleJ 3 > 17 2 20 > 11 'UeJn-O;)lmr'U 

LJl) n~ CJl'lJeJ,,'J?I bA tJ'5 eJCJii V,,'JlifllllJ bQ'V'll~ b-0;) 1::; '\J,,'JVl 1'1 ?I b\i1eJ~lmflli (S tereose lectivity in steroids) b'11'U nl'5 

bnI'lLJl)n~CJl Catalytic hydrosenation 'UeJ'l Ersosterol acetate 17 'Il~bnl'lbb'U'U cis-addition b-Ul 
'V cv . ,.dq v 

Vll 'l1'l1'U'V'l'U5~ fI VllJ fIlllJ b n ~ n~'UeJ CJ [5]
'U 

AcO AcO 
o 0 

17 18 

m'5 milJ?I bA CJ'leJ CJiivh~~'U fIlllJ?1'Uh 1 'Unl'lLJ ~'UbLJ~CJ'U"v1lJY1,,'J notl'U1\i1CJnl '5LJ~'U bLJ~ tJ'U1~ tJ1oU?ll'l bflli 
, 'U 

(Chemical tran sformation) bb?l\i1,,'J(;'hDcJl,,'J1~I'1,,'Jd 'Illn'l1'U1-.;rCJ'UB'l Savase bb~ ::;fl ru::;[6] 1~~'lbfl'51::;';; 
tria mine derivatives 19 bb~::; 20 '1JeJ'lml'llf1~n Yj'UlleJ'U~'Ulh~'l?1eJ,,'Jlif1Vl~li)l'Ub~eJ-O;)~'UVl~cJ

, 0 I , 
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OH OH 

HON 

19 	 20 

Londe Uf1~Aru~[7] 1I'1vhnl'i~;JbA"Jl~~ 7-amino bbf1~ polyaminosterol ,nn 3~-

acetoxy-7-keto-SU-cholestane 21 1(i1tJvhllDn~tJl reductive ami nation fl'U Ti(OR)q bbf1:;; 

NaBHq vhnl'irh~'(i)'Vl~bbeJ~I\i1\i1I'1';W K2C03 1'U MeOH CHCl 3 (1:1) v~'Ull?ll'ie..J~\i1Druo/i 22 II 
AlllJ?1lm'i()1'Unl'i tJ'U~;J b~eJ'il~'UVl~ tJ~rieJ1~bnV11'ifl!?imJ'Ub'tJbbf1~leJ;J111 'Unl"J ~eJ~l'UI~eJbl'UA.yh~ tmmlJ, 	 , 

d I V v 

'Ulm1(\;Je..Jf1flflltJn'U Staphylococcus aureus 11f1~ 5. faecaUs 

1. 	Ti(Oi-Pr)4' MeOH 
20 DC, 5-6 h 

2. 	NaBH4 , -78 DC, 2 h 
AcO HO 

3. 	K2C03 , MeOHITHF (11) 
r.t., 12 h 

22 

Khan 11f1:;;Aru::;[8] 1I'1vhnl'i~;Jlfl'il::;~ 7U-Aminosteroids 'illn 3-dioxolane-22-tert ­

butyldimethylsilyloxy-23,24-bisnor-SU-cholan-7~one V'I'Ull?1l'i e..J~ V1Druo/i 23 vill'1'il ~llflru~lJ'u~1 'U 

n l 'i tJ'U &;J I~eJ ll'U A Vi I~ tJ ~ ;J II n 'i lJ 'U 1 n bb f1 ::; Ib n 'i lJ f1 'U 1V1 tJ I Q V'll ::; il tJ 'i ::; ?l V15 n l V'I ~ -:j ?1 V1'l 'U n l 'i tJ'U ~ -:j b~eJ" 	 , 
Streptococcus pyogenes 308A 

23 

Tay lor bbf1::;flru~[9] 11'1~-:jIA'il::;v1 17~-Aminosteroids AeJ 17~-amino- 3~-hydroxyandrost ­

S-en 26 lV1tJI'll 3-p-hydroxyandrost -5 -en-17-ene-l 7-one 24 b'U'U?1l'i vr-:j~'U b~lJ'illntJD n~ tJl 

Reductive amination hWnl'i1oU' allyl amine Uf1~ sodium triacetoxyboroh ydride 11f1~'1'U~'U\i1eJ'U 
~V1VfltJ()eJ'U'Vl~ allyl eJeJnl'1ltJ dimethylbarbturic acid 1V1tJ1'I1 Pd(PPh3) ItJ'LJ(;)ld;JtJDn~tJl ?1l'i 

e..J~\i1Druo/i~;J(\llJ'(rU V1~ n'l'lhtJ'U key intermediate '1'Unl'i 1\i1~tJlJm.p~''U5'1JeJ;J?1b~ tJ'i eJ tJv;~ll'lV1iVll-:jih.f1lV'l 
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(i) 
• 

(ii) .. 
98% 84% 

HO 

24 25 26 

Reaction conditions: (i) allylamine, acetic acid, sodium triacetoxyborohydride, 

THF-ClCH2CH2Cl, rt, 24-48 h 

(ii) 2,3-dimethylbarbitruic acid acid, Pd(PPh 3)4, CH 2Cl2 

Radu llf1::;fHU ::; [lO] 1alvhnl'~~'Hr)'n ::;~ 3-aminosterone 29 'lIn 3-estrone 27 ~.:)lltJllH 3­

aminosterone 29 l ~ tl ?II ';j ~.:) I'l tl1 tl n I ';j l (fl ~ tJ ll?ll &l tJ ';j eJ tJ il ~:lJ ~ VI BVII.:) ~ 1 [) I ~1~ tJ l (fl ~ tJ II ~ I tl 
diphenylketimine 28 'V'IUlll~tl15nl';j~?Il1Jl';jm~1JltJeJ~ l~tl~'lJeJ':)?Il';j BJ~(fl.nru.n l~m'l~ m~tJ':)nl,;)H 

~ru1,l'lJJii~~.:)1 tl nl,;) ln~tJD n~ tJlllf1::;mlllU~~'VlE~1 

HO Ph--(' N 

Ph 

27 28 29 

Kim llf1::; Aru::; [1 1] 1alvhnl,;)~':)lA,;)I::;~eJ::;mmll&ltJ';jeJtJvl 30 l(9!tJnl';jvhtJDn~tJl amination 'VB,:) 

3-ketosteroid all tJ leJ:lJtl ~':)15 nl';j ~.:) lfl,;)l::;~ b Dtlll tllVlI':)1,I'I~.:)~t111Jl tJ ';) ::; tJ n ~1iltl nl ';j~.:) lfl,;) l::;'", 

S9ualamine B::;mtli;'ll~tJ';jeJtJvl'llnQf1llloWtl5 Do~ fish ~:lJ~VlEl'lltll~eJ~~tlVl~8llmll'\Jln llmllf1U llf1::; 

l~ml 

OTBS 

BocHN~N~N 
Boc Boc H 

30 

Kihel blf1 ::;fl ru::;[12] Mvhnl';j~':)lA';jI::;'" spermidinylc holesterol 31 ll6'dl\n~I~VlEnl ';jl'lltl 
mill lDtl~~'lJ eJ.:) l'llf1 ~~.:)dl~ eJoWliUtll ~ eJ l DtltJllilltl b'llm'lll::; l~.:) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 



9 

HO N~N~NH2 
H H 

31 


~.nn nlTtJ~'U b U ~UUlm'l61~l'1.a~~1J)eJU~U5'll€J'I61 b~meJ uii~i1vuiV1'1 rio8'u~VlGl1nVlmtJJJ1 n t'l~UbbGl~, ~ 

b~mh1U'VlV161 €J'Ub)'VlBvn'l~h Jl1'V'1 ~'U1161b~UJ €JU ii b VI ~l.j'i1 'l'VlBvn'l~l Jl1~~ bb\91 n 1711'1 flU €J€J n 1 U U €J n~lm1u 

cJ'I611JJ1J Lltll61b~m €JuiiiK'I bflJ1~Vl1U b uU611J~'1~u1UnlJb\91~mJ61 b~m€Ju ii'lJUV11VI:w1Ji'B n 

b~Jnuululi:1u (Pregnenolone) 

611JeJU~U5 (Derivatives), 

fIl1lJ btJu1~'\jl7im'IJGl ~ (Cytotoxicity) 
..t v ~ ~ . 

'l'Vlu\911Ub'IJi:1GllJ~bJ'I (Anti cancer) 

4 .c::. 1 6' .:! v 6' d 

bDU~'\j\91 €J b'1lGl Gl bbGl~ 'l'Vlu \911U b'1lGl GllJ ~ b J 'I 

2. 611JJ1 J Ll'VlJ 1'U ~ '1b) 'VlB'lJ €J'I61 b~ UJ€JU ii iK'I bflJ1~Vi1UnlJ ~lU fll1lJ btJU~'\j17i €J b'lJGl~ bbGl ~b)'VlB~1U 
, "" 

b'IJGli:1lJ~bJ'I 

3. btJU~€J~i:1 b{j€J'I~U611V1~'UnlJ~\i),JU1 b1~€J e-.J~\91611Ue-.J61lJ'lJ eJ'I m~i1b)'VlB1UnlJ~lU b~€J b'1lGl~lJ~ b~ 'I byj1J 
buUnlJtl11U61 nlJ e-.J~ \91 b;U'l~1 ru'lJ cJ 

'lJ 
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col 
'U'Vl'Vl 2 

6'lb&1tJ'HJtJ~ (Steroids) b'lhJVl~-.11t16'1l'H.J~\7li1ru.nD':i':ilJ'll1~ (Natural Product) ~:ii 
fr:nlJ~holblJ ~ eJ~-.1:ii~l Vi Vl'U11'10-.11'Lr~'ll bb~~ i1\7l1 ~ll n nl':il:tr tJVl'Ull ?Il':in~lJm&1 tJ':i eJ tJ~:ii~VliVll-.1 bfl;;1'lllVl tJ 1 

1J :;):;)Utl~-.1lJtJlJ11f611':i'\.h~ bflVl?1b&1tJ':ieJtJiihJVll-.1 nl'HbVlVlch'lltl ~n~lbA1'U.uEl bA~~ tJ'l'l-.1,xl h bb~::;b1J'tJ 

~l~i:.J&4lJ1 'W1AlJr11b 1J~~-.1f1m1l1tflmtlnl':i bbnuruVll'\.h~'lll m~b~lJ~tI [13] bbv1lillEl~l-.1'll~ " ?1b&1 tJ':iEltJii b'UtI 
' 'IJ v 

Cholesterol 1 bUti 6'1 b&1m El tJ ~5 n'lllJ (Y1Vl~-.1~-.1 b UtI?11 b VlVi1 tI nl':i b n ~1 'UiltlEl (Y1liltlltI b6\tI b~El(Y1~-.1 bUtl1JruVll~El 
" v 

strophanthin M:;)lnblJ~(Y1'UEl-.1 Strophanthu5 qrotu5 Baillon 11f~n~1bA,x11:;)11tJ5'UVl~tI Rusco~enin 

11'1:;)ln~tI RU5CU5 aculeatu5 l-.1fl Liliaceae 1oif~n~lbA~~~mWnl':i Sc illaren A[14] 11'1:;)ln~ltl1'U'UtI 

Vl11~~tI'UEl-.1 Urginea maritima Baker 1-.1 1'1 Liliaceae 11fbUtltJl-U'Ub6'llJ'VIt~ElEln~VlitJ'1~-.1,x1hbb~::;:ii~Vli 
-U'U1J?1 ?111tv11 tJ ?Il';i n~lJm&1tJ':iEl tJ iicJ-.1 bUW'j1J~llJtI'UEl-.1Yl'llbb~::; i1\7l1b'lltl hh b:;)?1 bVleJbtl (Pro~esterone) bUti 

~Elfi:lJtlbVl A'VI iQ-.16'11lJl ';if1il (Y11 ~~th tJ~'lll~~Elfi:lJtIbVlA'VI iQ-.11v1 &4 b~ tJ':i EltJ ii cJ-.1lJ'1Vl i~G'\lAblJ ~tl11tI~l-.1 nl tJ 

'UEl-.1lJ~~85nb'lltl bUtI?11';i~-.1~tl1t1nl';ii1-.1bA';iln1 vitamin 0 bb~~ bUtI emulsifyin~ a~ent[5] Yl'U?IllJl';if1 

?1~1-.16'11 ';i milJ?1 b &1 m El tJ ii~tl1(Y1 tJ ~ ltl m ~ 'Ultl nl':iVll-.1~l;;1-.1 bm lt~ (Bio s ynthesis), 
6'1 b&1 tJ ';iEl tJ ii b UtI?11 ';i'\.h~ nmJ~ bUtI'UEl-1 bb ~-.1 :tr(Y1 bUtlEltl~tli5'UEl-1?11 ';i~mA ';i -.16'1~1-1 bUtll-1~ b~ tJnll, 

AEl 1-.1 A 1-1 B 1-.1 C bb~tlJl-1~lPerhydrocyclopentanephenanthrene tJ';i~nmJv11tJ1-.1'V1nb'VI~CJlJ 3 1-.1 

~~ 

~-

'ill n 1m-1?1 ~1-1'V1 ~n'U El-16'1 b&1 tJ ';i El tJii~tJ ';i ~ n8'U v11 tJl-1'V1 nb 'VI~tJlJ bb ~ ::;~l b'VI~ tJlJlJl b ~EllJ ~El ntl VI~ bb Vltl~~1-11 
~lJl bnl ~'VI~ 8 'VI ~Yl-.1 niftl 'il ~:ii~n~ru~ Afil tJ A~-1 ntl un bAmv11oiftJ 5 n~ tJl bQ Vll ~ VI 1-1 bAlJBtI VI ~ 81tI n 1 ';i 

tJ~'U btJ~tJtl1A':i -.1G'\~1-1 bb~ ~/'VI~ El'VIllYl-.1 niftl~-.1'il::; butl5n15'V1~-.1~:;)~ bUtlnl';i'tll1UG1 nl';i;;1-.1bA';il::;~m&1 tJ':iEltJii 
'IJ 'IJ 

'll1J(Y11'VIll1v11~tJ nl';ib~ElnH?11';i~b .ul'YllU5 n~tJl (rea~ent) bb~~6'lfIll::;mmtI nl';i'YlltJ5 n~tJl~ b'VIlJl~6'llJ 
';illJ 0 -1'll1J (Y1 'ill tlltl v11 bb 'VI'l1-1 bb ~::;?1 b\7l El ~l8bAlJ 'U 8 -.1V1llYl-1 n iftl~?11 tJ 1'1i I'll tI't1-.1 nb U tI ~ -.1~'l11?1 tIh 1 tI nl ';i

'IJ 

;;1-.1 bA':il ~Vi ~-1:;)~ btJtli:.J~~mh-.1lJlnfllVl'U rh 6'1 b~mEltJii;;1-1bA';il~~,itllJ~VliVll-.1'ihfll'\l'l~ bbVi n v11-.1 ntlElEln 1 U 

v11tJ 6'lb&1tJ';iEltJii~bUtlv1'tJbb'U'U'lllJ(Y1bb':inAEl Cholesterol 1 :tr(Y1btJ'tJ1v10-16'1b~tJ':iEltJii ~tJ(Y1 bb~::;bbEl~n8~El~ '\I'1'U 

1tlb~El~lJb'1l~~'UEl-.1Vlnbiim~El'l'tJ~1-1nlmb~::;f1n'U'tJG1-.11tlm~bbm~El\i1'llEl-.1;;1\lr5 Cholesterol 1 G11tl1vmJ1ll 
".. 'U <u 

1v1lJln'UEllVll';ibbv1'ilt f1n;;1-.1 bA':il ::;~~'tJfIl tJ1tI~l-.1 nltJ'il::;?1 ::;?1lJmJlJl n 1 tlb iiEl b~El'U8-1ElltJ1~~61~1-.1i1'tJ~'tJlJlb '1i'tJ 
'IJ 'IJ 

1il'U 1'lJ;;1'tJ'VI~-.1 (spinal cord) 6'llJEl-.1bb61~i:.JU-.1V1~El(Y1b~El(Y1 (atheroma) Cholesterol 1 1l'UVl'U1Vl1'tJ 

m ~'Ultl nl ';iVll-.1~l bA lJlJ lnlJl tJ bbv1~~:trn nWflA El bU'tJ 6'1 1 b VI\7lvh1 ~b n(Y11 ';i A,x1h bb ~ ~':i ~ 'U'U'VI61 El~ b~ El(Y1
'IJ , 

(cardiovascular disease) bb~~fIl1~Am~mVi8';iEl~1'tJb~eJ(Y1~-.1 (Hypercholesterolemia)[15] ?1b&1tJ':iEltJr;~ 
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bln~(7ILU'UtlElfilJ'U~l'lJlvmJ'il~()nil:jLA"Jl~~~'U'illn Cholesterol 1 l(7ltJm~'\.Jd'Unl"Ji1'lLml~~vm~hm'\"l~-.'l
~ 	 v ~ 

iJLEl'Ul'(jl1~bb\i1nl9il'ln'ULu'U(;11L~'l'IJDn~tJl1'Ubb~md''U~l'lmtJ'il~I:-J~\i1mi;)tJ"JEltJii~'U 20 ~'l 30 VI'LhtJ b~El 
mUfllJtlElfilJ'U~l'l,1'U~l'lmtJLL61~n(7lJJJJ~lJn'U1'iX?llJ~61 -rm:nmllJ?llJ~61'UEl'lLn~mL~ Bb~n1Vl"J161vlLL61~Jl 
l(7ltJ1.;J Cholesterol 1 bU'U?ll"J~'lIil'U1'Um"JI:-J~\i1 m~tJ"JEltJii'il~()nl:-J~\i1~'UVl nb.;JlVl~'l'illnm "J'U 'EJ'UVI~U 

~ , 
-wn~El'UlJl'il'U b~lJ~bb~l?llJEl'l'il~i'l m"JI:-J~\i1tl'EJ11lJ'U?lb~tJ"JEltJii1(71 tJ~EllJVlmnl\i1'il ~ul Cholesterol 1 lJl 

b'IJ~tJ'Ubu'Um~tJ"J'EJtJii~l~'U1 ~'lVl~nl'EJ~ 2 'ld~(7I~El Cortisol 32 iJ'IJ"J~ltJ'U'U1'Um"Jm"JLVllmnl"J 
Bnb6'1U mUAlJ?llJ(7I61'UEl-.'lbn~mdbb~~Jl "J1lJ~'lLlJ\i1lU'EJ~~lJ'UEl'lAlfiUlm(7l"J\i1 1'IJ"J~'Ubb61~l'lJlJ'U Bn'lJU(7I, , 
~'EJ Aldosterone 33 vhV\'lh~mUAlJ?llJ(7Imn~mb"J1'U~l'lmtJ Lb~,hiJ Aldosterone 33 VI~'lElElnlJllJln, , 	 . 

bn'Ul'lJn'il~vh1'iX~l'l m tJ-rru1'\"l bb Vl?\L~ tJlJElEl nlJl n~llJbdmlEl'Ubb"J 'lLL61~vh1'lXiJA1llJv1'U161-\;;\i1?1'lHi 
~ 

OH 	 OH 

o 	 0 


32 33 


2.2 'lh~b[lVl'1JEl~m~CJ<HHJii[16] 

m~m El tJii bL1j'l'IJ"J~ b[lVl1(71tJmi(CJ'1VliVll'l?\~"J~ (Phys iol o~i ca l act ivities) bb61~~m:Jc\.dA"J'l?\~l'l 
~11'IJ1~ 6 'IJ"J~b[lVl1V1b\i 1 v1'ld 

2.2.1 	Sterols 

Sterols fl'EJ ?\b~tJ"JEltJii~iJVllJltlmEln'S61m.h~-u'EJtJ 1 VllJ ~Al1'\.J'EJ'Ul'1lLbVlti-.'l~ 3 b'l1'U 
~ 	 ~ 

Cholesterol 1 

2.2.2 Vitamin D Precursors 

Vitamin D Precursors flEl m~tJ"JEl tJii~iJ'\.JVl'\.Jl Vl~lr')bl:!1'U m~'\.J1'Um"JblJVll'\.JEl~~lJ'UEl'l 
bLAm~tJlJbb61~'V'l'EJ6'1'V'l 'EJ -r6'11'U m~(7In ()l~l'l m tJ'Ul(7l?ll"JmllJd'il~~'lI:-J~ m ~Vl'\.JIYiEl m ~(7I n1(71 tJ?Il"Jmliim El tJ ii n~lJ 

'\) q 	 \l ., 

d'il~bn(7lm"J b'IJ~tJ'Ulb'IJ61.:JVll.:J bAiJb~Elblm ~'l~ltJLb?l'lB~\i1"Jll11m~\i1bU'U~l'U1Vlrubb~l1'lXl\i1lJJ'U D 
~ 	 v 

2.2.3 Glycosides 'lJEl'l sterols 

Glycos ides 'UEl'l sterols AEl m~mEltJii~M'illnnl"Jb~EllJ~mb'\.Ju Glycosidic linkage 

(Ether linka~e) "J~Vlll.:Jm&ltJ"JEltJii (Cholesterol 1 bb~~ Phytosterol ~'UI) n'\.JJl\i1l61'lJU(7I~l'l l ~lm'U 
VI~'lVl~ElV!mtJllJb61~61 v1'ltY'U Steroidal Slycosides ~.:JmA"J'l?\~l'lJf'lLblYi~ltJ1'IJ'il'U~'llA"J'l?\~l.:J~.;r'\.Jsif'EJ'U1(71 tJ 

~'Un'\.J'lJUlll LL61 ~ ~l'U1'UJl\i1l\l1 'UllJ b~ n61 ?ll"J n~lJd\l~m tJJll~~ L'Il'U b~ tJ1 n'\.JI:-J~\i1.nruov1li"J"JlJ'lJl~~'U b'U'U, , 

n~lJy.I'U'EJ~n v1'l~lm.h'lm"Jltlllll"J1~'1l?\ Disoxcin 34 LU'U Di soxisenin 3S 
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oo 

hydrolyse. 

-3 Digitoxose 
HOo 

I 
(Digitoxoseh 


34 35 


2.2.4 ?ll':in~lJ Ecdysones 

Ecdysone 36 btJ'Llm~ CJ':iBtJW;eJB~1lJ'U~ b~tJJ.;rB~fl'U nWG'\B n A':il'U'tJB~ I?lJ elBUbblJ fl~ (insect 

moulting hormone) Ecdysone rlflli1bbtJnHlA.f" bb':in'Jlnvlf1bb~'tJu~vlJ1V1lJ~B Bombyx mori rll':in~lJ-dcJ~ 
~'U1'Ll'W'il~'Llrl~Bn~JtJ Ecdysone mA':i~rl~l~vl~-d 

\J 

H OH 

HO 

HO 

OH 

36 

2.2.5 Bile acids 	bbfl:; alcohols 

?ll':i(1B~nGilJ-dijml1J~m~'Lll5fl'Llbbl'i~ijtJflVll~~hf1l~ Au Bile acids 37 VI~B 38 1li1tJ1Jf1'J~, 
uCJ1'Ll':itJ(1l':i'\..b~nB'UbB11JW; ~bi'\li1'Jlnf1l':ib~BlJvim:;vril~ Bile acids fl'U Glycine 1~(1l':itJf1(i1i1ruo/iAB (1l':i 

" \J 

39 bbfl~ Bile acids fl'U Taurine Hlm':itJf1vLllruo/iAB rll':i 40 vl~1A':i~rl~l~I'iB1tJ-d 

cox 

37, 38 ; RJR2 = H or OH 

39; X = -NH-CHrCOONa 

40; X = -NH-CH2CHr COONa 

2.2.6 Steroid hormones 

Steroid hormones AB m~CJ':iBCJA~btJ'Lltmf\,lJ'Llbbvibb(f\n vh~1tJ'Jlnn~lJ Ecdysone ~~ 
1A':i~rl~l~bbfl:;bbVlGi~nlbUli1 bbtl~btJ'Ll 4 tJ':i~bJWl AB Corticosteroids Gestogens Androgens bbfl:; 
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Estro~ens 1Vl tJ?1b~ m B tJ ~~'l 4 LJ '5::; bil'Vl'Y1LJ1'LIJJ~'\jtJ bbi:l::;~I'll ~'l bn Vl~l n?1b~ tJ'5 BtJ~~~Vlb'\J 'LIG1l'5JJl5tJ'LI V11~ 
?hflqj AB Pre~nenolone 7 

G1b~ tJ'5BtJ ~b1J'LI n;;1JJ G1l'5~G1lJJl'5t:1 bnVl b1J'LI~~n1A' ~G1JJ1.J(i1 bQ'Y1l::; ~l ABflllJJ ~l b'\"jl::; b~l::;~'ll 'LI nl'5, 
bnVlLJ5 n~ tJl bfl~ nl'5~ ~ ::;'Vl'5lLJ Q'l nl'5 nlVl'LIVl~P1'Vll'lnlwihvhLJ 5 n~tJl (Re~ioselectivity) bbi:l::; nl'5 b~B n 

vhLJ5 n~ tJl~~?1bV1B~lmflll bb ti 'LIB'LI (Stereo selectivity) 1'L1 nl'5 bnVlLJ5 n~ tJl1A0'L1 ~l b1JWXB'lA n'\jl~l n 

LJ5n~1Jl~bnVl~'LI~~'l1'LInl'5'VlVli:lB'l . 

2.3.1 nldnlVl'UVl~A'Vll'lnl'5b'hvhLJ5n1fJl (Resioselectivity) 

n l '5 b n Vl LJ 5 n~ tJ l 'U B 'l Vl ~ Y1 'l n'if'LILJ 'LI1 fl '5 'l G1 ~l 'l G1 b~ tJ '5 BtJ ~ ~::; ~ 'LI nLJ I'll bb Vl ti 'lLJ 'LI1 fl '5 'l G1 ~l 'l ;;1 l ALJ 

mlJJ~lflqj'UB'li1lbbVlti'lfn1LJB'UB::;V1BJJ1'L1nl'5bnVlLJ5n~tJlAB 3 11 17 bbi:l::; 20 b'VtJ nl'5b"~l'vhLJ5n~tJl 

'UB'ltJl fl~l tl1 Y'J ~~Vl~ fll1LJ BtJ i:l nl'5 bn VlLJ 5 n~ tJl~An'if'U1Vl tJ1e'JVl '5l tJ ~1B Btl'll nl '5 b n Vl A'Vll i:l (ketal 

formation) bbi:l::;LJ 5 n~ tJ l nl '5 b.y;JJ1Vl tJ n~'U tJl1Vl ~ bB b~'U v1 G1lm '5 t:1 b~ tJ'l;;1l ALJi1l bb Vlti 'l~lB'll11'U n l '5 

bnVlLJ5n~tJl1A'AB 3 > 17 :;::: 20 > 11 ~lBtJl'lmlJJbQVn::;b~l::;~'l'l'Unl'5bnVlLJ5n~tJl~An'if'U'UB'l SCX­

androstane-3,17-dibne 41 bU'U 3-hydroxy-SCX-androstane-17-one 42 bbG1Vl'llVfb~'Ulli1~'bbVlti'l~ 3 

G1lm'5mnVlLJ5n~tJl1A'Anlli1lbbVlti'l~ 17 

o -H 

o HO
H H 

41 42 

tllllmlJJhJ~JJA1'UB'l1fl'5'lG1~l'l1'Ui(n'\jru::;lIYr'UI5::;~B~~i1l bbVlti'l ex bbi:l::; ~ (ex, ~-Unsaturation) ~::;i:lVl 
mlJJG1lm'5t:11'U nl'5 bn VlLJ5n~ tJl~An'if'U bb~hj'51JJQ'lnl'5 bnVlA'Vlli:l (keta l) b'll'U nl'5 b nVlLJ5 n~ tJl~An'if'U'lJB'l 

androst-4-ene-3, 17-dione 43 ~i1lbbVl'Li'l~ 171Vf Testosterone 44 

o 

-H 

o 

43 
 44 


LJ5n~tJll 'Unl'5bnVlA'Vlli:l (ketal) bU'LILJ5n~tJl~?hflqj1'U nl'5DB'ln'UVl~fll1LJBtJi:l b'll'U LJ5n~tJl'UB'l 
Cortisone 45 nLJ ethylene ~lycol l'Un'5VlG1lm'5t:1DB'ln'UVlJ-Jfll1LJBtJi:l1A' 2 VlJ-J ~li1lbbVlti'l~ 3 bbi:l::; 20 

'IJ 'IJ 

1A'G1l'5 46 ~::;b'~'LIllVlJ-Jfll1LJBtJi:l~li1lbbVl'Li'l~ 3 bbi:l::; 20 G1lm'5mnVlLJnn~tJlAnllVlJ-Jfll1LJBtJi:l~li1lbbVlti'l~ 
'IJ ':,.j 'IJ 

11 
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o 

ethylene glycol 

o 

45 46 

b~m~lJmV1bbeJ~~n ,n miillJ?1l"j 46 ~~:lJVnJAYllf1 (ketal) 2 Vlli ';Jt;1~?1l"j~~\?li1ruo/i 4 7 \'Vl~eJVlliAYllm~tJ~ 
"" " 

1 Vl~~(9)lbbVl'U~~ 20 ~~'UeJn1v11l(9)lb\'VlU~~ 3 :lJmllJleJ~b1'Unl"jbnflLJ5n~tJllJln~~fI Cortisone 45 btJ'U 

?1l"j~:lJ~'U5t; ~~vh bb VlU~~ 4 'lln1fn~?1~l~~rn~'UeJ'Ub~mJvi€ln'Uv11tJ~'U5t;~?1llJl"jm~lJmllJb?1~tJ"j1f1tJ:lJ 
" " 

"j~'U'U fI€l'U'l bn\?l n'UVlli Al~'U£)iJf1~(9)l bb VlU~~ 3 b~€lVllifn1'U£)iJf1~v1l bbVlU~~ 3 bnfl btJ'UAYllf1 vh1~"jt;'U'U 
, " " 

fI€l'U'lbn(i1b~tJ1LJ ~'l~f11~bnfl1u1'1JblJ£)1~:lJ~'U5~ri~(9)lbbVlU~~ 5 bbf1~ 6 46 Vl~~'lln0'U?1llJl"jmnfl~'U5~ri~ 
, " " 

(9)lbbVlU~~ 4 bbf1 t; 5 l~?1l"j 4 7 b~£)vllLJ5n~tJl1tl1f1"jlf1~?11'UmvHb€l~~n 

('0 

aq. AcOH 

o 

o 

46 47 

?1l"j 46 b~£)vllLJ5n~tJln'U LiAlHa (Lithium tri-t-butoxya luminium hydride) 'It;vll LJ5n~ tJl 
~~n'iJ'UVllirn1'U€liJf1~(9)lbbVlU~~ 11 1~Vld.J1~fI"j£)n~f1 btJ'U?1l"j 48 

" " 

46 48 
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o 
49 

2.3. 2 nl'~ b~t) nvhu5 n~ CJl~~?1 b(ilt)~hHfl:rJ bb ll'U t)'U (Stereoselectivity) 

u5 n~ CJl bfl~'Ut).:J?1b~mt)CJii6'1lm':imn(i)e-J~(ilJlru'Yhnnnll 1 'llU(i)11K1(i)CJ<il::: bb(ilnl'il~n'U1'UYlI'1 

'Vll.:J n l ':i b-tl vll U 5 n ~ CJ l 'U t) ~ 'vi ~ ~~ ~ 1'1 i'U e-J ~ A Jl ru .lJ ~11KG'1l :u l ':i fI b n (i)1t)1'1J b:U U11'i l ~ 1 ~ 'U n'U ?1.f1l1 :::1'U n l ':i 

bn(i)u5n~CJl \llu5n~CJl?1lm':ifl~'Un~'U11K~.:J~lA'1l1'Unl':im'UI'l:U~I'1'Vll~nl':i bn (i)u5n~ CJl At) rhvll~b 'Vlt)11:u 

1(i)'UllJn~~~nll bbA1 'Uu5 n~CJl~~'Un~'UhJ11K~~~~hu'U1 'Unl':i bn(i)lJ5 n~ CJlAt) nl':i bU~CJ'Ulfl':i~?1~l~1ffium 

mh.:J':il (i) b~l bbi;1::: ~l'\'~~.:J~l'U~ ~l1'U?1ml:::'Vl':il'U~i'U 

bb 'Ul'Vll~ nl':i ~~ bfl':i l::: Vi t)'U~'Ui5'Ut)'~ b'Y'n nu'U1'U16'1'U bbi;1 :::e-Ji;1nl':i'Vl (i) ?1t)'U n'Vli'Vll.:J~lm'W11KfI nmlllC1.:J , 'I ~ 

l(i)CJ Banday bbi;1:::flru:::[17J ~.:Jbfl':il:::Vi chalconyl pre~nenolones l(i)CJnl':ivll'u5 n~ CJl~'vI~b:U~i;1Al(il'1Jt).:J 
< "''' 

(-20 'W'Ull chalconyl pre~nenolone 50 :rJ~'Vl5nl':icJ'UcJ.:Jb~t) 8. subtills ~ zone of inhibition bvhn'U 

20 lJ6'I~b:U(il':i b~m'\.J~mJbVlCJ'Un'U1i11CJl Kenamycin 

HO 

50 

SheNin~ton bbi;1:::flru::: [18J ~.:J bfl':il:::Vim.j~'Ui51 'Ulm'U€l.:Jbvnnu'U 1 'Uli;1 'U 51 '\" ''U llll~'VlirXl 'Ub'1Ji;1~ 
lun~ lar~e cell carcinoma (H460) ce ll lines M~mn 

:CH~~:2Clh 

I ~ 
o~ o 

51 

Banday bbi;1:::flru::: [19J ~.:Jbfl':il:::Vi '1,2,3-triazolyl 20-keto pre~nenane s 52 l\?lm~€lnvll 

'\.J5 n~ CJl~l .:J D bbi;1:::f1 n't1lflll:U~:U~'U6'U €l.:JVI~bb'Vl'U~A€llfl':i .:J?1~l.:J1 'Unl':i €l€l n~'Vli nl':irXl'Ub'IJ6'lG'1:U::: b~ ~1i1'U 

o 
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HO 

52 

Bandy bb;;1~fHLJ~[201 i1'1bml~~€)'liVi''U5 17-pyrazolinyl 53 vlnbvf'inu'Ul'Ul;;1'U 7 Vftrh'll"i 53 

i:1llJl"i fI€)€) n~Vl~v1l'U b'll;;1;;i'lJ~ b~ '1bv1l'UlJ1'U".i~v'1'\J~~ 

HO 

53 

Choudhary bb;;1~f1rut [21] i1'1 bfl'jl~~€)'liVi''U5b '\AI"inu'U1'U1;;1'U 54 ~€)€) n~Vl~v1l'U b'll;;1~lJ~ b~'1~'\J 

(HepG2) 1~fh ICso ( ~M) bVhn'\J 11 .03 b~m'\.HtJ'\JbVltJ'\J n'\J Doxoribicin 

HO Rl :::: 2-furyl; Rz == 2,4-dichlorophenyl 

54 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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d 
'U'VI'VI 3 

vlJvhfl~flltJB'U'Yl~tJ1~bbn hexane, dichloromethane (OCM), ethyl acetate bbfl~ 

methanol (bm~nl"ifh, Zen point) ~H'~lVl~'Unl"iVhflfl€l#i'lJI11fmJl1'Ylml:y.l~mhlJl~1'U 
m~m'Unl"i n~'Un €l'U11l1\J1oU'Yln fI~'l ~J'UG11 "ibflii~M'Jl nnl"i~m)~thm1oUl(71 tJ\J "ilfl'Jlnnl"ivhm "i, 

1~'U~G1'Yl~, 
vlJvllfl~flltJ~~~'U (bm~lbfl"il~1-4, Lab scan) vlHfl'Unl"i'Yl~fl€J'l (1mhlJl~l'\.Jm~m'Wnl"i

" 
n~'W~€J(l.lVlJlil 115 - 116 €J'lflWllflb~tJG1 bbfl~b~lJ1'1lb~tJlJlu(71"i€Jnhiib'y:j€JVi~Jl "i~tJ~nfll1'\.Jnl"iH 

, " " 
301'\.J 

G11"i bfliiffioUbU'UG11"i~'l a;'Ubbfl~~ b€J b~'Wf'11'Wnl"i~'l bfl "il~~bu'Wbm~l bfl "il~1-4'1J€J'l'U~B'Yl Fluka 

bbfl~ Aldrich hn~~h'W nl"ivl11~'U~G1'Yl~~JtJnl"in~'W, 
nl"ilbml~~~J tJ b 'YlflUflVl'UbflbtJ€J{lmlJl1 'Ylml'Nvl11 ~\J"ilnD'U'Ubb~'W alum in ium sheet 

silica gel F2SQ Merck f'1"iJ~G1€J'U~~'V€J'lG11"i~lfif'1ilru'V'l~JtJnl"i~~ n~'Wbb(1'le)flf'1"il111m~l'i~mllJ 
tJ1JfI~'U 254 bbfl~ 366 m1'WblJf'1"i bbfl~/Vl~€ll~tJnl"ivmJ~JtJ anisaldehyde reagent mlJ1~mllJ 
~€J'Wbb~'W TLC 'U'Wbb~'W1~ml:lJ~€J'W~€JruVlJlil 110 €J'lY'llb'1lflb~m;1 bU'Unfll 5 mVl , " 

nl"i bbtJnm"i~'lbfl "il~Vll~'U~G1'Yl~vhl(71tJ1oUb'YlflUfifi €l#i':lJ'W'1mlJl1'Ylml'N 10UbyjG1f1'l~f)€J Silica, 

gel 60 0.04-0.06 mm (Scharlau GE0048) 1oUbyjmfl~€J'W~fi€J vlJvllfl~flltJ~?1:lJ"i:;Vl'il'l hexane: 

ethyl acetate 

m\Jnf'1~:lJ lH NMR Ufl~ 13C NMR u'\.JVin1~mfl~€J'lvh~tJ'Yl"il'U61yj€J1:lJuJbfl~tJ1bb:lJm'W~m"i
" 

l'1lbb'U'W~ BRUKER ~'\.J Avance OPX 300 fl')1:lJ~ 300 blJnn~bM'Yl nl"ibl'1~tJ:lJ?11"ivlJmh'l~~vllnl"i, 

fl:;mtJ1~tJHvlJvllfl~flltJ COCl} ~~\J"ilnDI'11bbVlti'l~Cl!Cl!lru'U€J'l CHCl}~ 8 7.25 ppm ~lVl-r'U 
.1 v 1 d s::

?1bunm:lJ H NMR bbf1~'Yl () 77.5 ppm 

~~Vlfl€JlJbVlfl'lu'\.JVinl~mfl~€J'lVl1~~Vlfl€J:lJbVlflJ GALLEKAMP SANYO, , 
Bm-l"ilb"iVim\Jnf'1~:lJu'UVin1Vi mfl~€J'lVh~tJ'Yl"il'U61yj€J1:lJB'Uvhlb"iVi Perkin Elmer ~'W" , 

Spectrum GX 60237 1~tJ1oU KBr bU'W1?1~1'Unl"ivllVl'Lhl'il'lb'1lfl~ bbfl~vllnl"iu'\.JVin1'\.J'l5J'lflJl:lJ~ 
-1 

4,000-400 cm 

nl"i~'lbfl"il~'I-1€J'Lp,;''\.J6'V€J'l Pregnenolone 7 iibb'\.JJ'Yll'lnl"ii1'lbfl"il~~bbU'l€l€JmU'\.J 4 
" " 

'if'UI'1€J'Wvl'lU 

i'Ul'leJ'U~ 1 nl"ib \J~tJ'\.JVlJ,J1~m€Jn'Bfl'U€J'l Pregnenolone 7 Vlfl11'U€J'Ul'1r l bb VlU'l C -3 bU'U 

Vl~Vl~~€l€Jnl~tJ1mbm~'WiiA€J 4-nitrophenyl chloroformate 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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d 
bb~Ufl1'VfV1 3.1 

o o 

4-nitrophenyl chloroformate .. o 
DeM , pyridine, rt , 1 hr 

02N-D-0 )LOHO 

7 55 

1. i'l Presnenolone 7 300 :lJrl~ n~lJ (0. 95 :lJrl~1lJrl) 1?1'1U'lJl~ nu nrllJ~'lfl1t'J1 Ulibb vi'l 

bbllbVl~mltJ ~'lll'lmhJt!bA~€J'l~Umu 'J1m.rt!b~lJ oeM 15 :lJrl~~~'i vhn1'i~umu 'lUn'i:;~'1 
'J " 

Presnenolone 7 rl:;mtlVllJ~ 

2. 0&'1 p-nitrophenyl ch loroformate 248. 9 lJrl~n~lJ 0.235 lJrl~hJfj) bbAl1~rl'lhfl.U 

'lJl~nunrllJ1'UoU€J 1 vhn1'i~'Um'U 'lln,.r'Ub~lJ pyridine 1.5 :lJrl~~~'i bbrl:;vhn1'i~'Um'U~ 
€JruVlil:lJVlm 

, 'J 

3. ~'il'l?l€J'U n1'i bnvrLlDn~ tl1v11 tI b'VlAUA~Ubrlbtl€J11mjJ11VI n'i1~1~ tl1oU\i'i'Jvl1rl :;mtle-J?l lJ 

'i:;W-l 1'1 hexane. ethyl acetate eJ~'i1~IUbvi1n'U 6 4 1v)t'J'lJ~~1~'i b'lJ~tI'UbVltl'Un'U 

Presnenolone 7 ~'lbn~ m'i bnl91'lJD n~ t'J11191t1~'l1'iru1~~'lJ€J'lG'n'i~'lvlt!b~€J'l1'l:lJ1 n~~(?1 bbAll1111n1'i 

b'lJ~ t'J1j bb 'lJrl 'l 

4. VIti 191 m 'i~'Um'U bbrl:;thG'n'iffiVlh_l'l:; b Vlmm~lvl1rl:;m tI€J €J n v11 mA~m'i:; bVI t'J?I ru Cln mYl1 
'\ " U Q.I 

'l:;lv1'lJ€J'lr-J?llJ b thJ'lJ€J'I bb ~'l~bVI~e:m)€J'U 

5. vl1 n 1 'i bb tI n ?l1 'i e-J ?llJ 1 Vlll A 1 llJ 'U ~ ~ VI ~ v11 t'J b'Vl A U A A €J ~lJ lH A 'i lJ 11 'Vl n 'i 1 ~ 1 191t1'loU ~I vl1 

rl:;mm-J?lm:;Vll1'1 hexane ethyl acetate 1191t1~e..JmllJ'lJ€J'IeJ~'i1~ 1'U1191t1'lJ~:lJ1~'i bD'U 100 

:lJrl~~~'i b~lJvlU'lln?ll'irl:;mtll:ull~lfi€J hexane: ethyl acetate dJu 100 • 0 bb~lrltltl1 
b~lJf1l1lJiJ~1'lJ€J'l~lvl1rl:;mtl 1191t'Jn1'ib~lJ'lJ~:lJ1\il'i'lJm ethyl acetate 'lln 0 bD'U 2, 5, 10, 12, 

15, .. b brl:;rll91 'lJ~jJ1~'i ·(Jm hexane 'lln 100 bU'U 98, 95, 90, 85 , ... ~llJ~lvl'U 

6. \il 'il'l?l €J'U ?l1'i~€J €J nlJ 1 'l1 n A€J ~lJUv11 t'J b'Vl AU AV1'U brl btl €J11A'ilJ11 'Vl n'i1~ 1191t11.;J~lvl 1 
rl:;mtle..J?lm:;W)l'l hexane . ethyl acetate eJ~'i16'ilt!bvi1n'U 6 • 4 1191t1'lJ~jJ1~'i b'lJ~tI'UbYitl'Un'U 

?l1'i ~'l~ 'l 1'iru1'l1 n'lI91'lJ€J'I?l1'i~bnl91~'U'l1 nVlf1€JI91'lJ€J'l?l1'irl:;m tI~ bn'U1i)~rl1 Rr b~ til n'U n1'i1911'1 n~'U , " 
~'1~eJf1~'i1111mm)~Al1lJtl11A~U 254 bbf1:; 366 u11'UblJ~'i bbrl:;nl'i1Vl~n'U ani sa ldehyde 

reasent ~b~t'JlnlJ1Vlbn'U'illJHv11tln'U1 'U'lJll91ntmrllJ 

7. t11?1TJrl:;mtl~bn'U'i llJ111'U'lJll91n'Unm.nnvl1 m'i'i :; b VltI~lvl1rl~rl1t'J€J€J nv11tlbA~ €J,n:;bVlt'J 

?lruru1n11'l , v v 

8. t11?ll'ie-J~~.nru'l'l:lJ1\il'il'l?l€J'U1m'l?lh~i)l m'VlAUA'Vll'l?lb'lJn1 'Vl'i?l1nu 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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.ff'UVl B'Uvl 2 i1'l bml::;t1 e:J::;jJh.Jm~ tJ'HltIiiTv18 nl~ 'YlTtJ:o n~ CI1~::;vr-h:j 4-nitrophenyl­

pre~nenolone-carbonate 55 bbfj::;e:J::;m'U~bmo;)'Uli1 

d 
bbr-JWllYfVl 3.2 

o 
o 

Amino reagents 
~ 

DCM,rt.,3 hrs. 

55 

R 

56 R = -NHCH2CH2CH2CH3 

57 R = -NHCH2C6Hs 

58 R = -NH(CH2)3NH2 

59 R = -NH(CH2)l\NH2 

60 R = -NH(CH2)6NH2 

61 R = -NH(CH2)7NH2 

62 R = -NH(CH2)8N H2 

63 R = -NH(CH2)9NH2 

64 R = -NHCH2CH(OH)CH2NH2 
1\ 

65 R = -N 0 
"-.-/ 

66 

H 
67 R = -N---." 1\ 

'-N NH 
'--I 

1. fj::;mtJ 4-nitrophenyl-pre~nenolone-carbonate 55b'U OCM 15 jJfj~~vn 'Yhnl~ 
I d c:. v ~ 

U'U nd'U'Vl €l C1.JVlflllVl €l 'l O;)'U n ~::;'Vl'lG'l ::; fjl tJ Vlll Ii) , " 
2. bii\ll n-butylamine 125.3 1111m~V1~ 0.235 jJfj~111G'l) ~e:JC1.JVlfljJVfe:J'l bbfj::;Y11nl~~'U, " 

I d c::. v 
nd 'UV1 e:J'Vle:JC1.JVlflllVl e:J 'l , " 

3. V1~lO;)i:1m.Jnl~bnVltJ:on~tJlli1lm'Vlfl'iJA~'UbmtJm1A~m1'Vlml~ 'Vln 1 o~l111'l1Ii)tJH'(;~i'1Y11 
G'l::;mtJ~6'1m::;w-Jl'l hexane : ethyl acetate b'viln'U 6 4 1(iwtJ~mV1~ btJ~tJ'\jbYitJ'Unu 4­

nitrophenyl-pregnenolone-carbonate 55 o;)'Um::;VI'l~Vl'V€l'l 4-nitrophenyl-pregnenolone­
, v 

carbonate 55 vl'lmn YiG1 Ii) 'v'i~eJ'lJnUlJ nl~ bnVlvVl'lJ€l'li:1l~~f\V1 JlC1.J'V1Vl~e:Ji:11~';;l'l bA tJ'l bnli) ~'U, , 
4. VltJli) nl~~'Um'U bbG'l::;tll'V€l'le-J6'1111tJ~::; bVltJ ill Y11 1'1::; I'll tJe:Je:J n Ii1l mA~e:J'l~::; bVltJ6'1 ru rulnlA 

q q v v 

5. Y11nl~ bbtJ ni:11~~i1'lbml::;Vl1A1VflJmlll'U~~'VlBli1l tJ b'VlA'iJAAe:JGl:lJ1j1A~m1'Vlml~ 11i)tJ~ 
6'11~rl::;1'11tJmollbtJ'Ui:11~rl::;mtJ~i:1m::;Vll1'l hexane: ethyl acetate 1VltJ~~mlll'Ve:J'le)V1~1~l'U1Ii)tJ 
tJ~mVl~ btJ'U 100 b~lla1'UO;)lni:1l~I'1::;\1ltJ1:UlJ~lf)€l hexane: ethyl acetate btJ'U 100 : 0 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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llfl1r1mJ'l lY1~~l'IJeJ':)i:1l'iG1::;mtJ 1Ii1mY1mHm(i1'i'IJeJ.:) ethyl acetate - ~ln 0 l.u'U 2, 5, 7, 10, 

12, 15, ... llG1::;G1(i1LJ~mm'IJtl':) hexane ~ln 100 l.u'U 98, 95, 93, 90, 88, 85, ... (i1l:IJ~lv1'U 

6. m1 ~i:1 tl'IJi:1l'i~tleJ n~ l~l n AeJ;;1~tJ~l tJ LVl A1lAV1'UlGlltJeJ41mm1 Vl n 'i lYl11i1 tJH'Iih"ll 
G1::;m~Ie-Ji:1:1J'i::;vdl':) hexane: ethyl acetae l'U'U 6 : 4 1Ii1tJLJ~m(?1'i LLJ~tJ'lJlV1tJ'lJn'IJi:1l'i~':) 
Y1~l'irul~ln~Ii1'IJeJ.:)m'i~ lnli1~'U~lnVlG1tlli1'IJtl':)i:1l'iG1 ::;mtJ~ Ul'IJ1~~r1l Rr L~ tJ1 n'U nl'iIi1\i1n~'U~.:)~, ~ 

eJG1(?1'ilb1mG1(?1~rnl:IJtJl1A~'U 254 llG1::; 366 m1'Ul:IJ(?1'i lbG1::;nl'il~~n'IJ anisaldehyde reagent 

~l~tJ1n'U1~lf'\'lJ'i1:IJ11~ltJn'U1'U'lJ1Ii1n'UnmJ 

7. t!li:1l'ir1:::m tJ~ U'\'lJ'i1~111'U'lJ1Ii1n'U nG1~mv'hnl'i'i::; bVltJ~l'Vhr1::;mtJtl tl n~l tJ bA~ tl':)'i::;bVI tJ 

i:1rufUlnl?l 
, v v 

8. Ul'U tl.:) II~.:)~1~~ln'i::; LVI tJ~l tJ bA~ tl.:) 'i::: lVI tJ f1 ru rul nlf'1:IJl (?1'i1 ~ i:1tl'IJ1A'i ':)f1~l':) J11 tJ LVlA1l A 
, v v 

Vll.:)mLJn1Vl'ii:11nu 

9. l1li:1l'i e-J ~(?1Jlru'V1Y1Ii1i:1€1'IJrnl:IJ l.u'UY1~l'im'1JmnG1tJ 

10. l~:IJ'Vhnl'i61':)LfI'il::;v11mj~':)lLI'i';;tl 1 ~.:) 91Ii1mLJ~tJ'UeJdi1'U~lm~'U(?11'U';;tl 2 ~ln 1,3­

diaminopropane b.u'Utl::;iJ1'U~Lm~'U(I)v1.:)l'itl1LJd 

- n-butylamine LJ~m(?1'i 165.8 1:IJ1A'i~(i1'i 0.235 iJG1~l:IJG1) 

benzylamine LJ~m(i1'i 145.5 1:IJ1A'iR(?1'i 0.235 iJG1~l~G1) 

1,3-diaminopropane LJ~mm 103.6 1:IJ1f1'i~m 0.235 iJr1~l:IJG1) 

- 1,4-diaminobutane LJ~m(i1'i 123.6 1:IJ1m~(?1'i ( 1.235 iJG1~l~G1 ) 

- 1,6-diaminohexane LJ~mm 143.5 1:IJ1A'i~m 0.235 iJG1~l:IJ(1) 

- 1,7-diaminoheptane LJ~m(tJ 160.8 
~ ~ v 
:lJr1r1m:IJ 0.235 iJG1~l~G1) 

- 1,8-diaminooctane LJ~mru 178.2 
~ ~ v 
:lJG1G1m:IJ (1.235 iJG1~l:IJG1) 

- 1,9-diaminononane LJ~mru 195.5 iJG1~ n~:IJ 0.235 iJG1~l~G1) 

- 1,3-diamino-2-propanol LJ~mru 111.3 iJr1~n-r:IJ 0235 iJG1~l:IJG1) 

- morpholine LJ~mm 107.6 1:IJ1A'i~(i1'i 0.235 iJG1~l:IJG1) 

- 4-(2-aminoethyl) morpholine LJ~mm 160.8 1:IJ1A'i~(91'i 0.235 iJG1~l:IJG1) 

- H2-Aminoethyl) piperazine LJ~m(91'i 162.0 1:IJ1A'i~(91'i 0.235 iJG1~l~G1) 

" . 
-v'U(91tl'UVi 3 nl'i61':)LA'il:::v1'm.rN'Ul5tltln~:IJ'1m-:j Pregnenolone 7 

nl'i61.:) LA'i l:::v1'eJ~~'Ul5tltl n~:IJ'U€I':) Pregnenolone 7 lbf1li1.:)1'ULLe-J'U[)l'W~ 3 

d 
bbe..J'Ufll'V'lVl 3.3 

o NOH 

pyridine, 50°C
HO 

7 68 
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1. orr'! Pre~nenolone 7 500.0 lJ"fi~n~:lJ 0.58 lJ"fi~l:lJ"fi) 1~"fi'!1'U'lJll'1n'Un"fi:lJ~'Ul1'I 100 

lJ"fi~~Vl'5 "fi:;mtJ~i1tJ pyridine 10 lJ"fi~~Vl'5 

2. l~:lJ hydroxylamine hydrochloride 131.7lJ"fi~n~:lJ 0 .20 lJ"fi~l:lJ"fi) "fi'!l'U~l'5"fi~"filtJ 

'lJD'! Preonenolone 1'U-ih) 1 ll"fi~'Vllnl'5~'Um'U~mUt-1f1lJ,xD'!l'U'Ullm 15 'UlVl ~lml'U'l,xrnl:lJ
:, , " 

~D'U~Dfl.mfllJ 50 D'!Y'11l'IJ"fil~tJ~ ll"fi~'Vllnl'5~'Um'\.Jl'U'Ullm 2 il1:lJ'! , " 
3. VlI'l6'1D'\.Jnl'5\9hl'u'U'lJD'!tJDn~tJl1I'1tJ1otllVlAuA TLC (Thin Layer Chromato~raphy) h18 

Hf'5~'\.J'\.J~idvll"fi:;mtJ hexane: ethyl acetate 5ml~1'\.Jl'Vhn'\.J 6 : 4 

4. t-1f1'!~lntJD n~tJllnA6'1:lJ\l'5ruml1 '5~l t-1tJlil'lvl1"fi:;mtJDD n~htllA~D':]'5:; lt-1tJ~1i!1i!l nll"1 ~~ 
11K6'11'5B,J~I'1JlrusVi 68 iJ~n'\9ru~lU'U'lJD'!ll~,!~'lJ11 

5. 'l116'11 '5 i:-J~Vli1rusVi 68 1 tJvl11 ,x'\.J~6'1VlBlKl tilVlAUAADf1:lJ'Ul,mm1 Vl m1~ '5~'\.J'\.J'lJD'llil'l'U ~ , 
6'11'5AD hexane: ethyl acetate 5Vl'51~1'Ul'Vhn'\.J 90 : 10 

l~ D'l nl'5ltJ~ tJ'UD~m 'U ~ l~hJ'5 DtJl'l1,xl u'UD~lJ1u~ l~ tJ'5DtJl'l DD n~:lJ 11'1tJ nl '5 'l11 4­

nitrophenyl-pre~nenolone-carbonate 55 :lJ1vl11,xlU'U6'11'5'\.J~ ~VlB ll~1'l11:lJ1vlltJD n~ tJln'\.JD~lJ 
1'U~lm~'UA0'U 'W'\.J ';h1IKltJD~l~'UA~1'5i:-J~ If) i1rusVi6'1I'1Vl1 tJ1'UtJ~:lJ1ru~Ue)tJmn 'l'Unl'5VlI'1"fiD'lvlD1tJd~~, 

vl1 nl'iVl I'1 "fiD '1ll'U'\.J one pot reaction 'Vll11'1tJhJiJnl'5utJn6'11'5 i:-J ~Vli1ru'l'l1VI'\.J~~VlB1'Ulll'i"fi~~'UVltl'U 

..; 
lb~'UfI1V1Vl 3.4 

o o 

4-NPC,OCM amino reagents, 
-------l.~ 55 

pyridine, rt, 1 h OCM 

HO 
 R 

7 

j
NH20H.HCI 

pyridine 

NOH 

R 

69 R = -NHCH 2CH2CH2CH 3 

70 R = -NHCH 2CGHs 

71 R = -NH(CH2)6NH2 

72 R = -NH(CH2)7NH2 
r\ 

73 R = -N 0 
~ 
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1. i~ Pregnenolone 7 300 D~~n~lJ (0.95 D~~llJ~) 16'11'U'(Jl\?l n'Un~lJ~~m (J1'U:IJ bbvl~ 
bbllb'VI~nBv ~~"ll~BVU'Ubf1~B~~'UnJ'U 'llmr'Ub~lJ OCM 15 D~~~I'l';i vhnl';i~'UnJ'U 'l'Um~vi'~ 

" 'V 

Pregnenolone 7 ~~m(J'VIlJ\?l 

2 . .rr~ 4-nitrophenyl ch loroformate 248. 9 D~~n'5:lJ 0.235 D~~llJ~) bb;;1"l'l~~~1L11'U'1J"l\?l 

n'Un~:lJ1'U.uB 1 vhnl';i~'UnJ'U 'llnJ'Ub~:lJ pyridine 1.5 D~~~I'l';i bb~~vhnl';i~'Um'U~m1.J'VI[)DlXEl~
, 'V 

3. m"l'l6'1BU nl';i bf'1mJD n~ tnv1"l(J b'Vlf1U f1Yl'Ub~ wB11m:lJll 'Vl ml~I1\?l(J1-uv1"lvh~~m (Jr-J6'1:lJ 

';i~vr;h~ hexane: ethyl acetate . eJ(il';il~"l'UbvllnU 6 : 4 l\?l(JtJ~:lJl(il';i btJ~tJUb'VitJunu 

Pregnenolone 7 i1~bnl'lnl';i bi'1\?ltJDn~ (Jll\?l(JYl'll';irul~\?l'1JB~6'1l';i~~~'Ub~B'll~:lJln~~\?l bb;;1"l111:IJnl';i 

btJ~(J'UbbtJ~N 
4. b~lJ n-butylamine 103.3 1:lJlf1';i~(il';i 0.235 D'f1~l:lJ~) ~~ru'VIJ;)DlXEl~ bb~~vhnl';i~'U 

r .d c:. 'U 

nJ'UI'lB'VlB ru'VI[)lJ'VIEl~ 
, 'V 

5. m"l'l?1ElUnl';ibn\?ltJDn~(JlA"l(JbVlf1uf1Vi'UbmtJBl1f1';i:lJllVlml~ V'ln 1 .rr"l1:lJ~ l\?l(J1iv1"l'Yh 

~~m(Jr-J?lm~'VIll-1 hexane: ethyl acetae bU'U 6 4 l\?ltJtJ~:lJlm btJ~(JUbVitJunu 4­

nitrophenyl-pregnenolone-ca rbonate 55 'l'U m ~V1~ ~ \?l'1JB~ 4-n itrophenyl-pregnenolone­
.d iJ vd.:::.. .:::.. Q,/ 4'd t.I cJ .::..11 

carbonate 5 7 'll~:lJl n'Vl?1\?l ~';iEllJnUlJ nl';ibn\?l'l\i1'1JB~?Il';i r-J~ I'l[) ru'n'VI';iB?Il';i'lJl-1 bf1tJ~ bn\?l'1J'U, , 
6. 'VI tJ\?l nl';i~'UnJ'U bb~~t1l'1JB~r-J?llJ1'lJ';i~ b'VI(Jv1"l'Yh~ ~mtJElB nv1"lmf1~ B~';i~ b'VI tJ?1ru nJl nlf'l 

'I 'I 'V V 

7. ?Im"l~~Hil'Unl';ii1~bf1';il~";- 69-73 1-umtJ1~6'1m"l~ b~(J"lnUnl';ii1~bf1';il~";-6'1l';i 68 

8. ~~mtJ?ll';ir-J~l'lilru'l'l~1A'lln.uB 6. v1"l(J pyridine 10 D~~~I'l';i b~:lJ hydroxylam ine 

hydrochloride 131.7 D'f1~n~:lJ 0.20 D~~llJ~) bb~~'Yhnl';i~'UnJ'U~~ru'VIJ;)DlXB-1bU'Ub':ml 15 'UlVi 

'llnJ'U1lXf1"lllJ~B'U~m1.J'VI[)D 50 B~f'1lb'llm'1ltJ6'1 bb~~'Yhnl';i~'Um'Ubu'Unm 2 .rr"l1:lJ~ , " 
9. 'Vl\?l6'1BUnl';iAlbU'U'1JB~'lJDn~tnl\?ltJ1-Ub'Vlf1Uf1 TLC (Thin Layer Chromatography) 1\?l(J 

1i';i~Uuv1';)'vh~~mtJ hexane: ethyl acetae eJl'l';il?htlbvllnu 6 : 4 

1O. 'VI~~'lln'lJDn~tJlbn\i16'1:lJ\!';irubb;;11 ';i~b'VI(Jv11vll~~mtJBBnAlmf1~El~';i~ b'VItJ~qjqjlnlA 'l~ 
1v1?1l';ir-J~l'lilru'l'l 69-73 :IJ~m~ru~bU'U~~'1JEl~bb~-1?\b'VI~B-1 

11. l1l6'1l';i r-J~(ililru'n1 'lJ'Yh 1lXu~?lVlBAlm'Vlf1Uf1f1B~:lJ'Ulf1';i:lJll'Vlml~ ';i~UU'1JB~v11'1J~?Il';i, 

AB hexane: ethyl acetae eJl'l';il~"l'Ubvhnu 90 : 10 

3.3 b6(m~1~u~1oiJ1'Unl'J'Vl~61'€J'U 
1. b'll'f1~:lJ~b~-1bv1l'UlJ'1JU\?l MCF-7 (Human breast carcinoma cell line) 

2. b'll'f1~:lJ~b~-1v1U'1JU\?l HepG2 (Human hepatocellular carcinoma cell line) 
if c1, d , t/ tI .::.. 

3. b'll'f1'f1lJ~b';i"lbtJBL!'1JEl"l'lJlmb'f1~m~'1-1bbn:lJ'1J'U\?l KB (Oral human epidermal carcinoma 

cel l line) 

4. b'll'f1~lJ~b~"l~l1ffi'VIqjbb'f1 ~ 'Vlll ';i'VIUn'lJU\?l HT-29 (Human colon adenocarcinoma cell 

line) 

5. b'll'f1~:lJ~b ~"l blJ\?lb~El\?l'1Jl"l1'U'VI'U'lJU\?l P388 (Murine leukemia cell line)
" 

6. b'll ~~'lJn~'ll n1(il'1JB"l~"l'lJU(i) Vero (African green monkey kidney) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:mtJ?ll';ir-J~l'lilru'l'l~1A'lln.uB
http:n'Un~:lJ1'U.uB


23 

rn'l'VlIl1r1Buml:l-Jbu'UYh'l<llm'll~~1"rt.hm~m;JJ1'Urlb~tJ'lBtJii BBfI~:U 69-73 1~~Ufrll:U 

B'UbA'll::;Vi'IJlfl ~Y'1.!i1'l. rI'\'~ml l'Y'l~b~mJ mAl'lJlb'VlA1'U1~8~lm'\'~ Aru::;1'VltJlY'11Ml~ rlmu'U, , 
b'VlA1'U1~8'Y'l 'l::;'lJB:U bflfllb{J1A,ru'VlVll'lm(i) f1'l::;u~ 

rlmu'Ub'VlA1'U1~8'Y'l'l::;'lJB:Ubflfll b{J1Aru'VlVll'lm!i1f1'l::;u~ vh rn'l'Vl(i)rI Buml:U b'u'\.J'w~~m'll~~1(i)tJ15, 
u 

MTI as say[22] iJ15rn'l'Vl(i)rlButi\'~il 

1. b(1)~V:Ub'll~~1m.11'UB1Vll'l Dulbecco's Modification of Ea~le 's Medium (DMEM) 

brl~:U~ltJ 10 btJB~b~'U1ii FBS 1!i1m'Yn::;b~v~1'U'tll(i)b,\,~1::;b~tJ~'tl'\.Jl(i) 25 \ill'll~b'll'U~b:U(1)'l 
2. b(1)~V:U Stock rll';jl7llB~l..:Jvh.rr'Vl!i1r1BU 1!i1tJ1.rr DMSO bU'\.J(XlYh~::;mtJ'lJ~:I-Jl(1)'l 5-10 

:lJ(1~~m vll fIl'lfl'lm~lmbeJ'UmB..:J~iJ'1lB..:JeJl'U'tl'\.Jl!i1 0.2 1:u1m b:U(1)'l bb~::;1~'tll!i1bbnl~tJ~B(i) b~B~:U, 
'tll (i)bbn'dlill c.lbbeJ'U B~:iJbilmJ'YlBvii b -YimJ B..:J f)Wbrl..:J bb~::; b flU 111'U ~bb '1lbb~..:JB ruVlfl:lJ -20 B..:JY'11 b'll~ b'llVrI 

'U \J ~ \J 

3. b(1)~V:Ur!l'll7llm.h~ml:Ub.rr:u.u'U~1~1 ~~B..:JfIl'l'Vl!i1r1BUml:UbU'U~~~m'll~~1~u MCF-7 

1!i1m~B'lJl..:JbU'U?lB..:JbYil (two-fold dilution) 1~bbriAll:Ub.u:u.u'U 1,000, 500, 250 bb~::; 125 

1:u1A'l flf:U~B:iJ~f\~(1)';) (1)l:U~lti\'U 

4. 'IJ~m'll~~1ml MCF-7 "ill'Ul'U 1 x 10 
5 b'll~~~B:iJ~~~m ~..:J1'U'lJl'Ub'Vn::;b~V..:J'lJU!i1 98 

" Vl~:U (96-well plate) 'IJ~:I-Jl\9l'l 100 1:u1mf\(i)'l~BVl~:U 'Vl(i)rlBU 3 Jl Ul'IJ1'Ub'Y'l1::;b~tJ..:J~'IJ~m'1m~ 
bbflTU:U~BruVl[):iJ 37 B~Y'1lb'il~b'1ltJrI b'lJ'Ubl~l 24 o&ll:u..:J 

, 'U 

5. Ul'IJ1'Ub'Y'll::;b~V~ b'll~~BB fI'lJl fI~U:U bb~::;(i) (i) BlVll'lB B fI'lJlflVl"':U 1 ~Vl:U(i) 'lJl flt7'Ub~:Urll'l
"" , 

I7llm.h~ml:Ub,~:u.u'\.J'vlfhVl'U(i) (fI~:umUf1j.Jbu'U 2 fI~:U fiB bb(1l~ 1 fiBml:UboU:u.u'U'tlB~ DMSO b~B" , 
'lJl~f)UB1Vll'l DMEM bb"'::;bbfll~ 2 fim'll~~tJfI~~~b,\,~1::;b~8..:J1'UBlVll'l DMEM) 'IJ~:I-Jl\9l'l 100 

1:u1A'l~(1)'l<llBVl"':U 'lJlflt7'UU11'lJU:U~BruVl[):lJ 3 7 B~Alb'll'" b'llVrI b u'Unm 24 o~ll:u~ 
, , 'U 

6. b~BU:Ub'll",~1'Urll'll7llB~1..:JA'lU 24 o&ll:u~ !i1(i)rll'l"'::;~ltJ MTI (3-(4,5­
'U 

dimethylthiazol-2-yl)-2 ,5-diphenyltetrazolium bromide) ml:Ub.u:u.u'U 5 :lJ"'~~m 1~~..:J1'IJ 

1Wb~"'::;Vl~:U~'Vl!i1?1Bu'IJ~:I-Jlm 1 0 1:u1m~mI1iBVl"':U u11'lJU:U~BruVlfl:iJ 3 7 B..:Jmb'il~ b'1ltJi:l bU'U 
~ ~ '\ '\J 

nm 4o&llm 

.., " 


7. 'lJlflU'U!i1Il1?11'l",::;mV MTI i1~ bbfllb~:U?ll'l~::;m8 DMSO: 10 % SOS 5(i)'l1~l'U
'U 

9 : 1 'IJ~:Ul(i)'l 150 1:u1A'l~(i)'l<llBVl"':U b-YiB"'::;"'ltJ~~fI'YlB~:Ul'ill'U'IJ::;1~?ll'l~ ~ "'ltJ~~l..:J, 
8. u11'lJlIl1Alrn'l!i1!i1f1~'Ubb?l~~lmA~B..:J1:u1m1(i)b\9lB~ b'Y'l"''Vl~!i1bIl1B~ ~ml:utJllA~'U 'lJB~ bbeJ'U 

'U 

f1'lB..:Jbb?l~bYilf)u 570 '\.Jl1'Ub:um 

9. fIl'l'VlIl1r1Buml:UbU'U~~<llm'll"'~'tlB..:JB::;m'U?Ib&itJ'lBtJii 56-67 b'IJ~tJ<UbVi tJU f)U I7ll tJl 

Vinblastine sulfate salt 

10. fh'UlruVllrilb'IJB~b~'Uiiml:UbU'U~~<llm'll",~1~u'tlB..:Jbbl>i~::;All:l-JboU:u.u'Uti\'..:Jd fiB 

Alb'IJB~b~'Uiiml:UbU'U~~vlm'il(1~1ml = [(A-B)/A] x 100 

A = Alrn'lIl1!i1f1~Wb?l
\J 

.:J 'tlB~Vl~:umUA:U 
~ 

(Vl(1:u~iJb'll",ii1'LIB1Vll'lb'I''Il::; b~tJ.:J)
't q 

B = Alfll'lll1!i1 fI~tJbbrl.,:j'tlB.,:jVl~:u~iJb'll(1(11~'U1 'U?ll'll7llm3l..:J bb~(1::;ml:U b'~:U.u'U 
'U , 
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nr~'Vl!fl"B'UAlllJbthj~1jliieWlm~hJn~ (African green monkey kidney fibroblast, Vero) 

u~m'1l ~~U~lJlm 5 x 10 
5 b'll~~IiiBil~M \i1~ 1tlBlVm DMEM 

" 
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. 

cO 

'U'Vl'Vl 4 

~~fll~'Vl\91~e:J-!l 

.:J l'Ul~tJ-dbu'Unl 'J flm·Jl nl'J~.:J bfl'Jl:;~€JtP'~''LHhJ€J.:J Pregnenolone 7 1\?1 tJV1\)l'J ru l\)ln nl'J 

bU~tJ'UvnJYl.:Jni'UVl~n'lJ€J.:J Pregnenolone 71J1bbnVll.J1u\?1'J€Jn:S61 ~fll4u€J'Uv\'lbbVlU.:J C-3 bb61~Vll.JA 
" " " 

11'\ ~fll4u€J'U v\' l bb VlU.:J~ 20 ,:)1 mI'U "il ~'1h nl'J PIn ~l fl d l:!.HU'U ~~~ €)b'1l 6'1 ~1mj 'lJ €J.:J?1 b~ tJ 'J€J tJ ~~ 
~.:Jbml~Vl1.J1 

21 

o 

7 

Szendi bb61~flru:; [39]1J1,yh nWVi1~\)'U'1fl'J.:J?1~l.:J'lJ €J.:J Pregnenolone 7 l\?1tJb'VlAlJmld bfl ~tJ 

bblJm'U~m'J1'1lbb'U'U~ ~U~C\Jf\!lru lH NMR (300 MHz. COO}) : 8 1.84 bb61~ 1.08 (2H, H-1), 

1.84 b b61~ 1.48 (2H, H-2), 3.54 (1H, H-3), 227 (2H, H-4), 5.34 (lH, H-6), 1.97 bb'i1~ 1.57 (2H, 

H-7), 1.46 (lH, H-8), 0.98 (1H, H-9), 1.62 bb61~ 1.47 (2H, H-11), 2.04 bb61~ 1.43 (2H, H-1 2), 

1.17 (lH, H-14), 1.68 bb'i1~ 1.23 (2H, H-15), 2.19 bb'i1~ 1.66 (2H, H-16), 2.55 (1H, H-l7), 0.63 

(3H, H-18), 1.00 (2 H, H-19) bb61 ~ 2.11 (3 H, H-21); 13C NMR (75.5 MHz) : 8 37.3 (C-1), 31.6 

(C-2), 71.7 (C-3), 42.3 (C-4), 140.8 (C-5), 121.4 (C-6), 31.8 (C-7), 31.9 (C-8), 50.0 (C-9), 36.6 

(C-10), 21.1 (C-11), 38.9 (C-12), 44.0 (C-13), 56.9 (C- 14), 24.5 (C15), 22.9 (C-16), 63.7 (C­
d 0 1.1 cj c:1 v 

17), 132 (C-18), 19.4 (C-19), 209.4 (C-20) bb61~ 31.5 (C-21) blJ€J'Ul'lJ€JlJmU'JtJUb'VltJUnU?1bUn 

l'l'Jl'lJ€J'l l H NMR bb61~ 13 C NMR flU Pregnenolone 7 vnm'U.:Jl'Ul~m1'lJ~.:Ju~~'Vl Fluka 1J1~'i1 
1 13 (uu 1 v 1vvd:lJ,J

H NMR bb61~ C NMR ?1€J\?1A61€J.:JnU'lJ€JlJ61'll€J.:J Szend ibb61 ~Aru~[23l \?1b?1'U€J d\?1'l'U H NMR (300
" 

MHz, CDCl3) ; 8 1.20 bb61~ 1.14 (2H, t , H-l), 1.84 um; 1.81 (2H, m , H-2 ), 3.52 (1 H, m , H­

3),2.29 (2H, d, H-4) , 5.35 (1H, d, H-6) , 1.85 (2H, m, H-7), 1.49 (1H, d, H-8), 1.19-1.10 

(1 H, m, H-9), 1.66-1.58 (2H, m, H- l1), 1.69 (2H, t, H-12), 1.24-1.14 (1 H, m, H-14), 1.53­

1.44 (2H, m, H-15), 2.05 (2H, m, H-16), 2.54 (lH, t, H-l7), 0.63 (3H, 5, H-18 ), 1.01 ( 3H, 5, 

H-19 ) bb61~ 2.13 (3H, S, H-2l) bb'i1~ 13C NMR (75.5 MHz); 8 37.3 (C-1), 31.6 (C-2), 71.7 (C­

3),42.2 (C-3), 140.8 (C-5), 121.3 (C-6), 31.7 (C-7), 31.8 (C-8), 49.9 (C-9 ), 36.5 (C-10), 21.0 
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((-11), 38.8 ((-12), 44.0 ((-13), 56.9 ((-14), 24.4 ((-15), 22.8 ((-16), 63.7 ((-17), 13.2 ((­

18),19.3 ((-19),209.6 ((-20) bbf1::; 31.5 ((-21) 

4.1.1 nl'a~{jbfl'al::;~ 4-Nitrophenyl-pre~nenolone-carbonate 55 

nl~K':)bfl~l~vh~lJ~lnvn,j1e(?1'wn~f1~fll~'UB'U~lbbVlti..:] ( -3 'lJB':) Pregnenolone 7 ~n 
m~IK'U1Vlbu'UVlllVlf1(?1BBn~~IK'dCJ~bB b~'U~AB 4-nitrophenyl chloroformate (4-NP(), " , 

.oJ 
bbe-J'UJll'W'VI 4.1 

°° 
4-NPC, DCM 

pyridine, rt, 1 hr ° 
02N-Q-0)lO 

7 55 

~n'VI\11f1B--1'V'1Ull b~B'VI\11?tBUI'11m'VIflUflVl'Ubm tJB~lfl~lJll'VIml~j l(?1tJH~~UU(i)lvllf1~mtJ 
bU'U hexane: ethy l acetate eJl'l~l~l'Ubvhnu 6 : 4 'VImWU1'11tJ anisaldehyde reagent ~~ 

U~lnD~\11~ b~tJl'lJB--1?tl~t:-JflI'lDru'l'1~ fh Rr bvh nu 0.62 b~mll?tl~ ~flI'lDru'l11uvlllVlu~~'VI~l(?1(J 
b'VIflUflflB~lJ'U1fl~ml'VIml~l(?1tJH~~uu(i)lvllf1~mmu'U hexane ethyl acetate eJml~l'U 

bvllnu 97 : 3 11'1?tl~t:-JflVlDru'l'1bU'U'lJB":]bb~--1~'lJll ~(?1V1f1BlJbVlnlbvllnu 165-168 ml"1lb6(jG1b~(J?t :!J, 

t:-J f111'1 bvil nu 92.41 bUB ~ b~'U ~ .vB ~ n'Vll -:J?t bUn1'VI~?t1nU'lJ B--1 4-nitrophenyl-pregnenolone­
1 

carbonate 55 ?t~ull'1v1-:Jd ?lbunl'lrlJ FT-IR (KBr) cm- : 2945 (C-H stretch 'lJB-:JVlll (H 2 bbf1~ , " 
(H3), 1762 ((=0 stretch 'lJB--1V111fll~um'UI'l), 1702 ((=0 stretch 'lJB-:JVlllmVl), 1524-1491 

" " 
((=( stretch 'lJB-:JbbBbmiiin) bbf1~ 1254-1216 ((-0 stretch) 

21 

o 

55 

1 tv 1 s:
?tbunV1rlJ'lJB-:J H NMR (300 MHz, (D(l3) 'lJB.:)?tl~ 55 "I"'U?tfkJfkJlru H NMR u 4.64 (lH, m, 

H-3), 2.19 (2H, d, H-4), 5.44 (lH, d , H-6), 2.55 OH, t , H-17), 0.65 (3H, 5, H-18), 1.06 (3H, 5, 

H-19), 2.14 (3H, 5, H-21), 7.39 (2H, dJ3 ' 1I ' = 7.1 Hz, H-3'bbf1~ H-7'), 8.29 (2H, dJn' = 7.1 

Hz, H-4' bbn~ H-6') bbn~lU~I'lB'U~B~l'U'lil--1rh 8 bvilnu 2.09 ~--1 1.16 ppm bU'U mutiplet 'lJB':) 
I <I I v 13 v

VlJ,J methylene bbf1 ~ methyne bbf1~?lbunV1~lJ'lJB-:J (NMR (755 MHz) 'lJeJ-:J?tl~ 55 'V'I'U?tfkJfkJlru 
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~ 0 79.5 ((-3), 138.8 ((-5), 123.2 ((-6), 49.9 ((-9), 21.0 ((-1), 56.8 ((-14), 63.6 ((-17), 

13.2 ((-18), 19.2 ((-19),209.4 ((-20), 155.6 ((-1'), 145.3 ((-2'), 121.7 ((-3') bbrl~ ((-7'), 

125.2 ((-4' bbrl~ (-6'), 151.7 ((-5') bbrl~~'1!'1!lru~lJ;ilnD€I~1u'1l1"!~1 0 wlln'IJ 43.9 ~"! 22.8 

ppm b'UU'V€lWI~ methylene bb~~ methyne 

4.1.2 n1'a~,,!bA':i1~~ 3-CAminobutyl)-presn-5-en-20-one 56 

6111 56 bV1~mJ'J1nnwt11 4-nitropheny l-presnenolone-carbonate 55 vl1LJlln~cJln'IJ 

n-butylamine 1v1tJ1-if D(M buui11vl1rl~mtJ 

d 
bbe..J'U.fl1'W'Vl 4.2 

o o 

n-butylamine 

oeM. rt , 3 hr ~	N 
H 

56 

~ rl nl1'Vl Vl~ €I"!~'IJ11 b~ €I 'VI til 61 €I 'lJr11 m'VI f1lJfrVlU brl bt.J €111m ~n1 'VI m 1Vl 1Vl tJ1-if1 ~ 'IJ'IJv11vl1 

~~mmuu hexane ethyl acetate Bml6'11ub'Ylln'IJ 70 : 30 'VIVl61€1'IJIKr w anisaldehyde 

reasent LJ11nD~Vl~h~tJl'Vtl,,!6111~~V1Jlrusv1~~1 Rf b'Yl1n'U 0.45 b~ml16111~~V1Jlru'lnLJvl11'lX'U~~'VIB 
1Vlm'VIf1lJf1fl€l~lJu1f11m1'V1m1Vl1VltJH1~'U'Ui11vl1~~mmtJu hexane: ethyl acetate Bm1~lu 

b'Yl1n'U 90 10 6111e-J~ V1Jlru'l~~~m9ru~buU'V€I,,!bb'~"!~'V 1l ~~~lr1b'Ylln'U 45.8 bLJ€l1b~UA (fhulru 

bYltJ'U'J1 n Presnenolone 7) bb~dJucJu~m1m,,!61~1,,!'V€I,,!6111e..J~VlJlrusv1IKl m'VI f1lJ f1'Vll"!mLJ n 1 'VI'a?11n 
c:::l v .% v -1 	 <=:I 

Uli1"!U mLJnV11lJ FT-IR (KBr) cm : 3363 (N-H stretch 'V€I"!b€llJU), 2936 ((-H stretch 'V€I"! (H2), 

2851 ((-H stretch 'V€I"! (H3), 1702 ((=0 stretch), 1453 ((H2 bend) bbrl~1357 ((H 3 bend) 

21 

:l' l' 

4'~N 
2' H 

56 

mLJnV1~lJ lH NMR (300 MHz, (DeL3) 'V€I"!~11 56 ,\,,1'U~'1! '1!lru~ 0 3.17 (lH, br.s, H-3), 5.38 

(lH, br.s, H-6), 2.54 (1H, t, H- 17), 0.62 (3H, S, H-18), 1.00 (3H, s, H-19), 2.12 (3H, 5, H-21) 

bbrl~lLJ1V1€1U~€I~1ucJl"!~1 0 b'Yl1n'U 2.35 ~'l 1.10 ppm bUU mutiplet 'VmVl~ methylene bb~:; 
.1 v 13 	 ) v d s: m ethyne bb~~61bunV1~lJ (NMR (75.5 MHz 'V€I'l6111 56 ~'U61'1!'1!lru'VI u 74.1 ((-3), 139.8 ((­

5), 122.1 ((-6), 49.8 ((-9),21.0 ((-11), 56.9 ((- 14), 63.6 ((-17), 13.2 ((-18), 19.3 ((-19), 

55 

o 

3 
6 
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bbrl~ 209.5 ((-20) bbrl~fIl1u€J'U~€J~lw'lh'lril 8 bVllnu 43.9 n'l 22 .8 ppm 

methyle ne bbrl~ methyne 

4.1.3 n1';j&1'lbml~~ 3-CAminobenzyl)-pregn-5-en-20-one 57 

~l'l 57 b\?l~mJ~lnfll'l111 4-nitrophenyl-pregnenolone-carbonate 55 vhulJn~t.nnu 

benzylamine h1tJ1.u O(M 6'\J'U~';rvhm;mtJ 

d 
bb~'Um'V'l'Vl 4.3 

oo 

benzylamine 

oeM, rt , 3 hr 

55 57 

r--m fll'l'VlV1r1€J'l'V'lUll b~€J'VlV1~ €Ju~l1 tl b'VlAlJ M-}:1'UbrlbtJ€Jflf1'l:l.nl'Vln'lIYl 1!?l tJH'l~UU~lvll 
rI:;rll8bU'U hexa ne : ethyl acetate e)\?l'lI~l'Ubvhnu 70 30 'Vl!?l~€JUa;ltJ anisaldehyde 

reagent U'llnD~\71~b~tJl'lJ€J'l?1I'ltJ~\?lDru.n~rh Rr bVllnu 0.50 b~€J1116'1I'ltJ~\?lDru'o/lluvlll\Xu~~'VlB 
1!?l8bVlAlJA A€J~1I'U1A'lm1 Vln'llYll!?ltJ 1.u'l~UU~lvllrl~rlltJbU'LI hexane : ethyl acetate e)\i1'l1~1'U 

bVllnu 85 15 ~1'ltJ~\i1Dru.n:IJGln~ru:;bU'LI'V€J'lbb~'l~'lJll :lJr--mla;bvllnu 43.5 bU€J1b~'U~ (fh'Ulru 

bVltJu~ln Pregnenolone 7) bbrl~~'Uu'U~mlA'l'l~~I'l'lJ€J'l~I'ltJ~\i1Dru.na;ltJbVlAlJAVlI'lmun1Vl'l~ln 
lU~'lt1 r1bUn\?l~lI FT-IR (KBr) cm· : 3363 (N-H stretch 'lJ€J 'l b€J:IJ'U), 2936 ((-H stretch 'lJeJ'l (H2), 

2851 ((-H stretch 'V€J'l (H 3), 1702 ((=0 stretch), 1453 ((H 2 bend) bbrl~1357 ((H3 bend) 

21 

19 20 0 

16 

2' 1" 

3'~4.0 6' ~ 6 

5' 

57 

?1bUn\?l~lI IH NMR (300 MHz, ( OCl3) 'VtJ'l~I'l 57 'V'lU?('IJ'lJlru~ 8 7.29-7.32 (5H, m, H-2 ', H­

3', H-4', H-5', H-6'), 4.34 (1H, br.s, H-3), 5.38 (1H, br.s, H-6), 2.54 (1H, t, H-17), 0.62 (3H, 

s, H-18), 1.00 (3H, s, H-19), 2.12 (3H, s, H-21) Uri:; 1U'l\?ltJ'U~€JtJ1 'U'lll'lAI 8 b Vll nu 2.35 ~'l 
'J 

fl ' I 130 OJ1.10 ppm bu'U mutiplet 'lJ€J'lVIl;j methy lene Uri:; methyne UrI~munmll (NMR (75.5 

MHz) 'lJ€J'l?1l'l 57 'V'lU?('IJ'lJlru~ 8 74.1 ((-3),139.8 ((-5),122.1 ((-6), 49.8 ((-9), 21.0 ((-11), 
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56.9 (C-14), 63.6 (C-17), 13.2 (C-18), 19.3 (C-19), bb(;l~ 209.5 (C-20) bb(;l~fll~'lJB'U~BtJl'U~l-:J~l
" 

8 b'Vhn'IJ 43. 9 (i~ 22.8 ppm btJ'U'VB-:JVl~ methylene bb(;l~ methyne 

4.1.4 nT:i~'lbAdl~Vl 3-(1,3-0iaminopropyl)-pregn-5-en-20-one 	58 

?111 58 bl'l~tJlJ\llnm1t11 4-nitrophenyl-pregnenolone-carbonate 55 vlTtJ5n~tJ1n'IJ 

1,3-diaminopropane 1~w1oU OCM btJ'Ul'llvll(;l~mtJ 

cl 
bb~'Um'WVl 4.4 

° ° 
1,3-diaminopropane

° 
02N-Q-0)lO oeM, rt , 3 hr 	 H N ~ N 


2 H 


55 	 58 

e.mm1VlVl(;lB-:J~'lJl1 b~BVlVl6'1B'IJ~lmVlfl'Ur)'yhjbmtJBftmlJll 'Vln11VJ lVltJH1~'IJ'lJl'llvll 
(;l~mmtJ'U hexane: ethyl acetate Jml~l'Ub'Vhn'IJ 6 : 4 'VlVl?1B'IJ~ltJ anisaldehyde reagent 

'Lhln£]~Vl~b:VtJl'VB-:J6'1l1e-J~ \}1j)ru'V1~fh Rf L'vlln'IJ 0.26 b~Bt116'1l1~~\}1Dru'¥lltJvl11.x'IJ~~'VlB1VltJ 
b'Vlf)'UAAB~lJ'U1A1lJ11VlmlVJ1VltJ 1oU1::;'IJ'lJl'llvll ~~mtJb tJ'U hexane ethyl acetate J\}111~1'U 

b'Vhn'IJ 76 : 24 6'111e-J~\}1Dru.;j:iJ~m~ru~btJ'U'VB-:Jbb~-:J~'Vll :iJ'IlVlVl(;lBlJbVl(;llb'Vlln'IJ 109-112 B-:JY'\l, 

b"1lm~tJ6'1 :iJe-J~Mb'Vhn'IJ 10.90 btJB1b~'U~ (rhmrubVltJ'IJ'Illn Pregnenolone 7) bb(;l~V'UV'U6'1\}11 
Ilm-:J?\~1-:J'VB-:J6'111e-J~\}1Dru'V1~lm'VlA'UA'V1l-:J6'1btJnl'Vl1?\lnu~-:Jd 6'1btJn\}1~lJ FT-IR (KBR) cm- : 3;55 

(N-H stretch 'VB-:JbB:iJ'U), 2940 (C-H stretch 'VB-:J CH 2), 2851 (C-H stretch 'VB-:J CH 3), 1702 

(C=O stretch), 1438 (C-H bend) bb(;l~ 1357 (C-H bend) 

21 

o 

3' ,. 

H2N~N 
2' H 

3 64 

58 

6'1btJn\}1~lJ lH NMR (300 MHz, COCl3) 'VB-:J6'111 58 ~'IJ~'lJ'lJlru~ 8 3.23 (lH, br.s, H-3), 5.38 

(1H, d, H-6), 2.54 (lH, t, H-l7) , 0.63 (3H, s, H-18), 1.01 (3H, s, H-19), 2.13 (3H, s, H-21) 

U(;l~ltJ1\}1B'U~B~1'U'lil-:JAl 8 b'vhn'IJ 2.38 n-:J l.14 ppm b\J'U mutiplet 'VB-:JVI~ methylene 

bb~~ methyne bb(;l~m'\Jn\}1-slJ 13C NMR (75.5 MHz) 'VB-:Jm1 58 ~"l 'IJ~'lJ'lJlru~ 8 74.3 (C-3), 

139.8 (C-5), 122.2 (C-6), 49.9 (C-9), 56.9 (C-14), 63.7 (C-17), 13.2 (C-18), 19.3 (C-19), 209.6 
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(C-20) bb6'lifll~UDtI~D~1t1-dl'1ril 8 bvilnu 44.0 ~'I 21.1 ppm biJtI'UD'IVI~ methylene bb6'l~ 
methyne 

ES-MS : CZ4H40NzO Caled. 372.0 ~/mol oVD~G'l~l~f)D m/z [M+H( 371.6 (23%) bb6'l!; 

341.8 (24.2%) 

4.1.5 r;n'a61,:nrl'al~~ 3-(1,4-0iaminobutyl)-presn-5-en-20-one 59 

?Il'i 59 bli1~tJ:l.r"nn 4-nitrophenyl-pre~nenolone-carbonate 55 vhtJBn~tJlnu 1,4­

diaminobutane lvltJ1-if OCM bUtlIK1VhG'l~mtJ 

d 
bbN'UJl1YfVl 4.5 

o 
o 

1,4-diaminobutane 

oeM. rt. 3 hr 
H2N~N 

H 

55 59 

e.JG'l nl'i'Vl VlG'l D'IVlUll b~ ElY'! \Wi'1 DU~l tJ b 'VIrlUrl'Viti bG'l btJ D~lfmJll 'Vl n 'i 1 ~ lVltJHh~UUIKTYh 
G'l!;6'lltlbU'U hexane: ethyl acetate eJli1'il?htlbVllnU 6 : 4 'VlVl?1DU~'W an isa ldehyde rea~ent 

'Il~tJ'il n!J~Vl~ b~tJl'UD'I?11'ie.J~Ii1Jlru<Vi~fh Rf bvilnu 0.39 b~ml1?11'i e.J~~Jlru'l'11tJvh 1 Viu~~'VIilVl tJ 
b'VlrluAADAlI'U1fm.nl 'Vln'ilYllVltJ l'ib~uu(i11vllG'l~mmUti hexane ethyl acetate eJl'l'il~l'U 

bvhnu 77 : 23 1~?11'ie.J~Ii1Jlru<ViilAn'\'1ru~bU'U'Utl'lbb~'I~'Ull il'llVlVl6'lDlIbVl6'l1bvhnu 128-131 D'If'11, 

b'[jf1b~m'l ile.Jf11~b'Yhnu 28.80 btJD~b~tI\i; (AltilrubVltJU'llln Pre~nenolone 7) bbf1~8'UcJtI~~ 'i 

lA'i'l?111'l'U€J'I?11'ie.J~Ii1Jlru<Vi~lm'VlAUA'VI1'lmtJn1'Vl'i?11nu ~'Id ?1btJn~~lI FT-IR (KBr) cm-
I 
: 3363 

(N-H stretch 'U€J'Ib€Jil'U), 2936 (C-H stretch 'UD'I CHz), 2851 (C-H stretch 'UD'I CH 3), 1702 

(C=O stretch), 1453 (C H2 bend) bb6'l ~1357 (CH 3 bend) 

2 1 

3' l' 

H2N~I\J 
4' 2' H 

59 

?1btJn~:rll lH NMR (300 MHz, COCl 3) 'U€J.:J?11'i 59 VlU~b1jb1jlru~ 8 3.17 (1H, br.s, H-3), 5.38 

(1H, br.s, H-6), 2.54 (lH, t, H-17), 0.62 (3H, s, H-18), 1.00 (3H, S, H-19), 2.12 (3H, s, H-21l 

bbf1~ltJ'i~€JtI~DtJ1'U-dl'1rh 8 bvhnu 2.35 ~'I 1.10 ppm bUti mutiplet 'U€J'IVI:W methylene bbf1::: 
~ ~ 

, I v 13 v d s:
methyne bbf1 ::;?1bun~ 'ill C NMR (75.5 MHz) 'U€J'I?11'i 59 VIU?1b1jb1jlru'Vl U 74.1 (C-3), 139.8 (C­

o 

3 
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5), 122.1 (C-6), 49.8 (C-9), 21.0 (C-111, 56.9 (C-14), 63.6 (C-17), 13.2 (C-18), 19.3 (C-1 9), 

Ufl~ 209.5 (C-20) bbfl~fll~'Uel'U~el~1'U'1ld'lfh (5 l'lllln\J 43.9 ~'I 22.8 ppm b'U'U'1Jel'lVl~ 
methylene bbfl~ methy ne 

ES-MS C2sHq2N20 Caled. 386.0 s/mo l -1Jel:!;Jfl~H(Ael mlz [M+Hf (3.1%), 370.7 

(2.0%) bbfl~ 314.0 (12%) 

4.1.6 nl':i~'Ibfl':il::::~ 3-(1,6-Diaminohexyl)-pregn-5-en-20-one 60 

?1l':i 60 bl'l~mJ~llnnwt1l 4-nitrophenyl-presnenolone-carbonate 55 'IIhu5n~tnn'tJ 

1,6-diaminohexane 1~1EJ1'1i' DCM btJ'U(;hvllfl~mfJ 

col 
bbe-J 'U.flTV'lVl 4.6 

° ° 
1,6-diaminohexane

° 
02 N-Q-0)LO oeM, rt , 3 hr 

55 60 

'<Ill nnl':i'Vll'1flel'l'W'tJllb~m'l~ ?1el'U~h fJ b'VlAUfl'Vi'Ubfl bfJel~lmJ.n1 'Vln':ilY1 11'1 fJ1-1J':i~'U'U (il'Tvll 

fl~mmu'U hexane : ethyl acetate Bi'1':ill'h'Ub'vlln'U 6 :. 4 'Vl1'1?1el'U~dfJ anisaldehyde 

reagent '<Il~U':ilnD~I'1~'h~CJd'1Jel'l?1l':ie.J~i'1.nru';;~Al Rf b'lllln'tJ 0.38 b~mll?1l':ie.J~I'l.nru'll11u'llh1~ 
'U~~'Vl~1I'1m'VlAuAAel~lJtjlm:l.Jl1'VlmlYl1I'1fJH':i~'tJ'U(il'dvllfl~mmu'U hexane : ethyl acetate 

Bml?hub'lllln'U 84: 161~?1l':ie.J~I'l.nru';;~~m,ru~btJ'U'Uel'lbb~'I~'Uld ~'<Il~Vlflel:lJbVlfldb'lllln'U 92-95, 
el'lY'1lb'lJflb~fJ?1 ~e.Jfl1~b'vlln'U 12.13 bUel~b~'U1il (fll'UJrubVifJ'U'<Illn Pregnenolone 7) bbfl~v'UtJ'U?1m 

1A':i'l?1~l'l'1Jel'l?1l':i e.J~I'l.nru';;~dm 'VlAUA'Vll'l?1 bun 1 'Vl':i?11ntJ ~'I1f munl'l-rlJ FT-IR (KBr) cm-1 3;62 

(N-H stretch '1Jel 'l belJJ'U), 2936 (C-H stretch '1Jel'l CH2), 2851 (C-H stretch 'Uel'l CH 3), 1702 

(C=O stretch), 1453 (CH2 bend) bbfl~ 1357 (CH3 bend) 

21 

o 

H N 5· 3' l' 

2~N 
6' 4' 2' H 

60 

?lbUnVl-rlJ lH NMR (300 MHz, CDCl3) 'U'€l'l?ll':i 60 'W'U~bl!bl!lru~ (5 3,15 (1H, m, H-3), 5.36 (1H, 

br.s, H-6), 2.54 (1H, t, H-17), 0,63 (3H, s, H-18), 1.00 (3H, 5, H-19), 2.13 (3H, s, H-211 bbfl~ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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1tl'Wltl'U~tlt.n 'U'lh'lrll 8 b vhnLJ 2.34 C1'l 1.11 -ppm dJ'U mutiplet 'lJtl'l'VIli methylene bbfl~ 
'U 'U 

o I v 13 v d s::
methyne bbfl~rlbun\i1"ldJ (NMR (75.5 MHz) 'lJtl'lrll"l 60 V'lLJrlqJqJlruVl U 74.1 ((-3), 139.9 (( ­

5),122.1 ((-6),49.9 ((-9), 21.1 ((-11),56.9 ((-14),63.7 ((-17), 13.2 ((-18),19.3 ((-19), 

209.6 ((-20) bbfl~Fll~LJtl'U~m.i1'U'li 'N rll 8 bVllnLJ 49.4 ?1~ 22.8 ppm b1J'U'lJtl'l'VIli methylene
'U 'U 

bbfl~ methyne 

ES-MS : (27H46N20 (aled. 414.0 ~/mol -iitl1JfI~lt'lAtl m/z [M+Hf 414.0 (2.0%), 

369.70.2 %) bbfl~ 342.00.4%) 

4.1. 7 nl';j~.:jbFl"ll::;~ 3-0,7-Diaminoheptyl)-pregn-5-en-20-one 61 

;;:tl"l 61 b\i1~tJdJ'<illnnl"lUl 4-nitrophenyl-pre~nenolone-carbonate 55 vhtlDn~tJlnLJ 

l,7-diaminoheptane lifttJ1-ii D(M btJ'U~hYhfl~fIltJ 

d 
bbl'J'UilTV'IVI 4.7 

o 
o 

1,7 -diaminoheptane o 


OzN-G-oAo 
 DeM , rt , 3 hr 

55 

\ll nnl"l Vliftfltl'lV'lLJll b~tlVliftrltlLJt'llmVlAUAi1'U bflbtJ tl~lmdJllVln "ll~ lift t)H"l~LJLJvllVh 
fI~fIltJb1J'U hexane: ethyl acetate i)\i1"ll~l'Ubvllnu 6: 4 VliftrltlUt'lltJ anisaldehyde rea~ent 

\l~tl"llnD~ift~b~tJl'lJtl'li,1l"l~~f1Jlru.;i~rll Rr bvhnu 0.36 b~tlUli,1l"l~~\i1i1ru'¥l1tlvh1VlU~~Vl~l(i)tJ 
bVlf1UAFltllldJ'U1A"ldJllVlml~lvltJH"l~UUvllvllfl~fllm1J'U hexane : ethyl acetate e)\i1"llG'h'U 

whnu 87 : 131t'l;;:tl"l~~\i1i1ru'V1illlm~} ru~b1J'U'Utl'lbb~'l~'lJll :iJ\lift'VIfltldJb'VIfllbVllnu 175-178 tl'lAl, 


b'(jm~tJrl il~fllt'lbvhnubVilnu 18.74 btltl~b~'U~ (fllmrubVitJu\lln Pre~nenolone 7) bbfldJ'U8'U 


rl\i1"llm'lrl~l'l'lJtl'l;;:tl"l ~~\i1i1ru'V1t'll CJbVlAUAVll .:]mtln1Vl"lrllntJ rl"ltlMv'l.:]d ribtl n\i1~dJ FT-IR (KBr)
" , 
· 1 d 

cm : 3359 (N-H stretch 'lJtl.:] bBdJ'U), 2927 (C-H stretch 'lJB':] (H 2), 2852 ((-H stretch 'lJtl.:] 

(H3), 1698 ((=0 stretch), 1455 ((H3 bend) bbfl~ 1357 ((H2 bend) 

21 

61 

o 

7' 5' 3' l' 

HN~N 
2 6' 4' 2' H 

61 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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?1b'\.Jn(i)~:U lH NMR (300 MHz, CDCl 3) 'lJ€l-:J~ld 61 'W'Ui((1,J(1,J1ru~- 8 3.08 ppm (lH, m, H-3), 

5.30 (lH, br.t, H-6) , 2.47 (lH, t, H-17), 0.56 (3H, s, H-18), 0.94 (3H, s, H-19) , 206 (3H, s 

H-21) bb fl:t;1'\.Jd(il€l'U~€l~1'U'li":mi1b'/hn'U 2.37 ~~ 1.04 ppm btl'U multiple 'lJ€l~Vl~ methylene 

bbfl:t; methyne bbfl:t;l.'1b'\.Jn(i)~lJ 13C NMR (75.5 MHz) 'lJ€l-:J1.'11d 61 'W'Ui((1,J(1,J1ru~ 8 73.1 (C-3), 

138.9 (C-5), 121.1 (C-6), 48.9 (C-9), 55.8 (C-14), 62.7 (C-17), 12.2 (C-18), 18.3 (C-19), 208.6 

(C-20) bbfl:t;fn4'U€l'U~€l~lu'1il~fl1 8 bvhn'U 42.9 ~~ 20.0 ppm btl'U'lJ€l~Vl~ methylene bbfl:t; 

methyne 

ES-MS 	 : CzsHasNzO Caled. 428 ~/mol't€l:Ufl~1vlA€l mlz [M+Hf 428.0 (5.4%) bbfl:t;
" 

413.1 (22.9%) 

4.1.8 n1a;;1'lbl'ldl~~ 3-(1,8-Diaminooctyl)-presn-5-en-20-one 62 

1.'11d 62 b(il~tJlJ\)lnn1d'Lh 4-nitrophenyl-pregnenolone-carbonate 55 vhtllln~tJ1n'U 

1,8-diaminoheptane 1IJw1oii DCM bUW)')lVl1fl:t;mlJ 

d 
bbe.J'UJll'l"i'Vl 4.8 

o 
o 

1,8-diaminooctane o 


02NV°)LO oeM, rt , 3 hr 


55 	 62 

\)1 nnld Vl(i) fl€l~'W'Ul1 b~ €lVl(i) 1.'1€l'Uvll lJ bVl ADI'lVl 'U bfl btJ €l41A dm1Vl n d 1V1 1(i) tJ}ild :t;'U'U ~lvh 
fl:t;mmu'U hexane: ethyl acetate e)(i)d1?il'Ubvhn'U 6: 4 Vl(i)~€l'UvlltJ anisaldehyde reagent 

\):t;tld1nD~(i)~b:Utn'lJ€l~1.'11dt:-J~(il.nru'l'1~A1 Rr bVl1n'U 0.38 b~€lthmdt:-J~(il.nru'l'l1tlvh1~'U~~Vl~1(i)lJ 
bVlADAA€l~lJ'U1f1dm1Vln'i1V11(i)tJHd:t;'U'U~lvhm;mmu'U hexane ethyl acetate e)(ild1?il'U 

bvhn'U 89 11 1vlI.'11dt:-J~(i).nru'l'1:lJ~mjru:;bU'U'lJ€l~bb'V~~'lJ1l11.'1 :lJ'l(i)Vlfl€llJbVlfllbvhn'U 156-159, 
€l-:Jf11b'1Jm~lJ~ :lJt:-Jfl1vlbVhn'U 19.54 btl€l4b~'U1il (A1'UlrubVilJ'U\)ln Pregnenolone 7) bbfldl'U8'U~(i)d 

1Ad~I.'1~1~'lJ8~~ldt:-J~(il.nru'l'1vllmVlADAVl1-:J?1btln1VldI.'11nu ~dtlM~'li5 ~btln(il~lJ FT-IR (KBr) cm-
1 

, 
3353 (N-H stretch 'lJ€l'l b€l:lJ1J ), 2933 (C-H stretch 'lJB'l CHz), 2852 (C-H stretch 'lJ€l-:J CH 3), 

1703 (C=O stretch), 1455 (CHz bend) bb~:; 1381 (CH3 bend) 

21 

7' 5' 3' l' 
H2N~N 

8' 6' 4' 2' H 

o 

3 

62 
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r1bUn\9l.:r:w lH NMR (300 MHz, (DCl3) 'Ue:J.:Jr11'j 62 ~'U~'lJ'lJlru~ (5 3.14 (lH, br.d-, H-3), 5.38 

(lH, br.s, H-6), 2.54 (lH, t, H-17), 0.63 (3H, s, H-18), 1.01 (3H, s, H-19), 2.13 (3H, s, H-21) 

bbfl::;1u'j\9le:J'W~e:J~lU~l.:Jril (5 bvhn'U 2.38 ~.:J 1.11 ppm btJ'W mutiplet 'Ve:JWI~ methylene bbfl::; 

methyne bbfl::;mUn\9l.:r:w 13( NMR (75.5 MHz) 'Ue:J.:J6'm 62 'v1'U~'lJ'lJlru~ (5 74.0 ((-3), 139.9 ((­

5),122.1 (( -6),49.9 ((-9),56.8 ((-14), 63.7 ((-17), 13.2 ((-18),19.32 ((-19),209.6 ((-20) 

bbfl~fll~'Ue:J'U~e:J~1.'W~l.:Jfh (5 bvhn'U 42.9 ~.:J 20.0 ppm btJ'W'Ue:J'lVl~ methylene bbfl::; methyne 

ES-MS : (29HSON20 (aled. 442.0 g/moloiie:J:WG1vi1~~e:J mlz [M+Hf 442.0 (48%) bbfl~ 
" 

344.0 (7.0%) 

4.1.9 n1'ai1-!lbf1'al~~ 3-0,9-Diaminononyl)-pregn-5-en-20-one 63 

r11'j 63 b\9l~m..r~nn6'11'j 4-nitrophenyl-pregnenolone-carbonate 55 vhU 5n~l'.Jln'U 

1,9-diaminononanelI?1I'J1oii D(M btJwfllv'hfl::;mCJ 

d 
bbi:-JWil'WVl 4.9 

° ° 
1,9-diaminononane

° 
02 N-Q-0)lO oeM, rt , 3 hr 

55 63 

~l nn1'jVl\91G1e:J.:J~ui rlb~e:JVl\91r1e:J'U~l mVlA1Jf1V1'Wbfl bCJe:J~lmlJllVl n 'jly-j l\91tJ1oii'j:::'U'U WllVll 

fl:::fllmtJ'W hexane: ethyl acetate elv\'jl~l'Ubvhn'U 6 : 4 Vl\91r1e:J'U~ltJ anisaldehyde reagent 

u'jlnD~\91~b~tJ"l'lJ€J.:J6'11'j ~~\9lJlru'Y1~ril Rr bvhn'U 0.38 b~ml1r11'j~~\9lJlru'l'l1uvh1VI'U ~~Vlil!?) tJ 

bVlf)1JAAe:J~lJ'W1A'jlJllVlmlYll\91tJ1oii'j:::'U'UWllv11fl~mmtJ'W hexane : ethyl acetate elV\'al~l'U 

bvhn'U 88 : 12 1i.K6'11'j~~\9lJlru'Y1JJ~n'ljru::;btJ'U'Ue:J'lbb.u.:J~'Ull iJ~\91'VIfle:JlJbVlmbvhn'U 82-85 e:J'lf'l1, 

b"1lflb6/5tJr1 iJ~jfll~b'vhn'U 15.31 b ue:J~b~'U\ii (fh'UlrubVitJ'U~ln Pregnenolone 7) bbfl:::V'UcJ'U 

If)'j.:Jr1~1'l'Ve:J'l611'j~~\9lJlru'Y1 63 ~lm'VlA1Jfl'Vll.:J6'lbunlVl'j6'11nur1~u1~~.:Jd mUn\9l.:rlJ FT-IR (KBR) 
- } t C/ 1 

cm : 3357 (N-H stretch 'Ve:J.:JVllJb€JlJ'W), 2926 ((-H stretch 'Ve:J.:J'VI:W (H2), 2852 ((-H stretch 
" " 

'lJe:J.:J'VuJ (H3), 1702 ((=0 stretch), 1466 ((H2 bend) bbfl::: 1380 ((H3 bend)
" 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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-1 ' d IS' 

cm : 3379 (N-H ll£'l~O-H stretch 'VeFI lmJ'U bb£'l~ ll€J£'lnmJ€m), 2918 (C-H stretch 'V€J.:t CH2), 

2845 (C-H stretch 'U€J.:t CH 3), 1698 (C=O stretch) ll£'l~ 1384 (CH 3 bend) 

21 

3' 2' l' 

H2 N---r-'N 
OH H 4 

64 

munV1.:r1J lH NMR (300 MHz, CoCl3) 'V'il.:trll'J 64 'WU~'1J'1Jlru~ 0 3.78 (1H, br.s, H-3), 5.36 

(lH, br. s, H-6), 2.54 (lH, t, H-17), 0.63 (3H, s, H-18), 1.01 (3H, S, H-19), 2.13 (3H, S, H-21), 

3.26 (1H, s, H-2') lb£'l~LU'J\Yl€J'U~€J~1'U'lh.:tAl 0 lYlln'-tJ 2.33 fi.:t 1.10 ppm tU'U mutiplet 'U€J.:t 

V1~ methylene ll£'l~ methyne ll£'l~?HUnV1.:r1J I3C NMR (75.5 MHz) 'U€J.:t?1l'J 64 'WU~'1J'1Jlru~ 
0 74.7 (C-3), 139.7 (C-5), 122.3 (C-6), 49.9 (C-9), 56.8 (C-14), 63.7 (C-17), 13.2 (C-18), 19.3 

(C-19), 209.6 (C-20), 70.6 (C-2') ll£'l~fll~U€J'U~mn'U'l1T1Al 0 lVllnu 45.9 fi.:J 21.0 ppm lU'U 
" 

'U€J.:tmJ methy lene ll£'l~ methyne 
" 

ES-MS : C2aHaoN202 Caled. 388.0 ~/mol .u€JlJ£'l~H)~€J m/z [M+Hf 314.0 (14.0%) 

4 .1.11 nl'~~.:tlml~'I-1 3-Morpholinopresn-5-en-20-one 65 

?1l'J 65 lV11Vu:lllnnl'Jl1l 4-nitrophenyl-pre~nenolone-carbonate 55 vhulln~tJlnu 

morpholine Lt'lv1i oCM lU'U~';n1l;;'1~mCJ 

d 
ll~'UJll'V'l'V1 4.11 

o 
o 

Morpholine 

oeM, rt, 3 hr 

55 

"ill n nl'J Vl t'l;;'1 €J.:t'Viull b~ €JVl t'l ?1€J'IJ~rw l Vl flU fI\1 'U tmv €J1LfI'J 1JlLVl n 'J lY~ Lt'l V1oih ~U'IJ I'll vh 

;;'1~mCJbu'U hexane: ethyl acetate e)ml~l'Ulvhnu 6 : 4 Vlt'l?1€JU~lV anisaldehyde rea~ent 

'\l~LJ'Jln£l~t'l~I~Vl'U€J.:Jrll'J f,JflV1~ru';;~fll Rf IVIl nu 0.50 l~€Jl1l?1l'Jf,JflV1~ru'¥l1uvhh~'IJ~~VlBLt'lCJ 
lVlflUf1f1€J#l1JuLmmLVlmlYlLt'lCJ1i'J~uU~lVll;;'1~mCJbU'U hexane ethyl acetate e)V1'Jl~l'U 

IVllnu 95 5 1Jl?1l'Jf,JflV1~ru';;il#ln'ljru~IU'U'U€J.:Jll~.:J~'Ull il"ilt'lV1;;'1€JlJlV1;;'1W/llnU 156-159 'il.:JAl, 

l"llm'ilV?1 ilf,J;;'11~lvllnu 83.89 IU€J~I~'UiI (fllmruI'Vivu"illn Pre~nenolone 7) 11;;'1~8'UtJ'U~m 

Lf1'J.:J?1~l.:J'(J€J-1?1l'Jf,JflV1~ru';;v'h CJbVlflUflVmmun L Vl'J?1LnU ?1'Jui€JlJ;;'11v'1(i\'.:J-d , " 

o 

3 

65 
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21 

o 

4' 3' 

1\ 
o N 3 
~ 4 

2' l' 

65 

mLJnrl~JJ 1H NMR (300 MHz, (DCl3) 'UB'I?11J 65 'W'UXt1Jt1Jlru~ 8 3.47 (lH, br,d, H-3), 5.37 

(lH, br.s, H-6), 2.54 (lH, t, H-17), 0.63 (3H, 5, H-18), 1.02 (3H, 5, H-19), 2.13 (3H, s, H-21), 

3.65 (4H, s, H-2' bbGl~ H-3') bb~~1LJJrlB'U~B~1'U~1'lfh 8 bvhn'U 2.37 ~'1 1.12 ppm bU'U 
, 0 I v 13

mutiplet 'UB'IV1'l,j methylene bbGl~ methyne bbGl~munrlJJJ (NMR (755 MHz) 'lJB'I?1lJ 65 

'W'U~t1Jt1Jlru~ 8 74.9 ((-3), 139.8 ((-5), 122.2 ((-6), 49.8 (C-9), 56.8 (( -14), 63.6 ((-17), 13.2 

((-18), 	 19.3 ((-19), 209.4 ((-20), 65.6 ((-2' bbGl~ (-3') bbGl~f)1~'UB'U~1:ltJ1'U61h'lfh 8 bvhn'U 
'U 

45.9 	~'1 21.0 ppm bU'U'lJB'IV1~ methylene bb~~ methyne 

ES-MS : (2sH3sN02(aled. 385.0 g/mol.uB'l,jGl~1~AB mlz [M+H(299.0 (30%) 

4, 1.12 nl'j61'lbfl";ll::;~ 3-(4-(2-Aminoethyl) morpholino)-presn-5-en-20-one 66 

?11J 66 b(9)~tJJJ,)1nn1Jth 4-nitrophenyl-pregnenolone-carbonate 55 mvhLJ5n~81 

n'U 4-(2-amlnoethyl) morpholine lvw1.u D(M bU'UYllVhm:;Gll tJ 

col 
lb~t!.f1l'WVl 4.1 2 

o 

o 
4 . (2-aminoethyi) morphoiine .. 

DeM , rt , 3 hr /\ 

0'--.JN~N 
H 

55 66 

,)1 n nlJVlVlGlB'I'W'Ull b~BVlVl?1B'UJi'ltJ bVI f)\Jf)~1.HmtJB41f)Jm1VI nJl~ 11'1 tJ1.uJ~'U'UYllVh 
Gl:;GlltJbU'U hexa ne ethyl acetate e)(9)';m·h'UbVlln'U 6 . 4 VlVl?1B'UJi'ltJ anisaldehyde 

reagent ~:;LJJln£l~Vl~b~tJl'UB'I?11J~~\91Aruo/i~fh Rr bVllnu 0.05 b~e:nll?1lJ~~\91Aru6'~lLJvh1vr 
'U~~VlB1Vl tJbVlf)\JA f)B~JJ'U1f)Jm1Vl ml~1VltJH'J:;U'UYllvllGl:; GlltJbU'U hexane : ethyl acetate 

e)ml~l'UbVhn'U 65: 35 1Ji'?11J~~Vl.nruo/iij~mlru~bU'U'UB'Ibb~'l~'Ull ij~VlVWBJJbV1m b vhn'U 95-98, 
8'11'11b"IJm~m'l ij~Gl1~bvhn'U 37.44 bLJ1)~b~'U~ (AlmrubVitJu~ln Pregnenolone 1) bb~d)'UtJ'U?1\91J

'U 

If)J'l6'\~1'l'U8'16'\lJt:-J~(9).nruo/iJi'lmVlf)\Jf)Vll'l?1bLJnlVlJ?11ntJ mLJn(9)~JJ FT-IR (KBr) cm· 
l 

3357 (N-H 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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stretch 'lJB~~BiJ'\.J), 2943 ((-H stretch 'lJB~ (H2), 1702 ((=0 stretch), 1455 ((H2 bend) ~~~~ 

1357 ((H3 bend) 

21 

o 

5' 6' 


/\ 2' 


o N~N 
~3' Hl' 

66 

?I~tJ n (?)~:w lH NMR (300 MHz, (DO}) 'lJB~?llJ 66 'W'IJ?(~~lru~ 8 3.28 (lH, br.d, H-3), 5.37 

(lH, br. S, H-6), 2.54 (lH , t, H-17), 0.63 (3H, s, H-18), 1.02 (3H, s, H-19), 2.13 (3H, s, H-21), 

2.47 (4H, t, H-3 ' ~~(;l~ H-6' ), 3.7 1 (4H, s, H-4 ' U{;l ~ H-5 ') ~~{;ldtJ1(?)B'\.J~mn'\.J'lh~fh 8~vhn'IJ 
" 

'" :"1' 1 v 13 02.37 fI~ 1.12 ppm ~u'U mutiplet '1JB~VI~ m ethy lene ~~{;l ~ methyne ~~{;l~mUn (?)1 lJ (NMR 

(75.5 MHz) '1JB~?ll':i 66 'W'IJ~rurulru~ 8 74.2 ((-3), 139.8 ((-5), 122.2 ((-6), 56.8 ((-14),
. v v 

63.7 ((-17),13.2 ((-18), 19.3 ((-19),209 .6 ((-20),57.5 ( (-1'), 53.4 ((-3' ~~{;l~ (-6'),66. 9 

((-4' ~~{;l~ (-5') ~~ {;l~Al4'IJB'\.J~B~1'\.J 'lh~ril 8 l'viln'IJ 53.4 ~~ 21.0 ppm ~tJ'\.J'1JB~VI~ methylene 

bb{;l~ methyne 

ES-MS : (27HaaN202(aled. 428.0 g/mol.vBJJ{;l~1~AB ml z [M+H( 418.6 (26.3%) 

4.1.13 n1161'lbml::;Vi 3-(2-Piperazin-1-yl-ethyl)-pregn-5-en-20-one 67 

r11':i 67 ~(?)~tJmnnnl':i'\.h 4-nitrophenyl-pregnenolon e-carb onate 55 vhtJlln~tJln'IJ 

1-(2-Aminoethyl) piperazine 1vw1i O(M ~tJ'\.JIi1';l'vll{;l ::;mtJ 

d 
bb~'\.Jm'V'lV1 4.13 

° 
° 

1-(2-Aminoethyl) piperazine ..° 
02N-o-0)lO oeM, r1 , 3 hr 1\ 

HN"-JN~N 
H 

55 67 

~l n nl':i'Vl1'1 {;lB~'W'lJll ~~B'Vl 1'1 ?lB'IJ~ltJ ~ V1A,JA~'\.JbmcJB41mm1Vl n 11Yl 11'1 tJ1off1~'\J'IJ 1i111~1 
\l ~mmtJ'\.J hexane: ethyl aceta te e)(?)11~1'\.Jb'Yiln'IJ 6 : 4 'VlI'1?1B'IJ~ltJ anisa ldehyde reagent 

'il ~tJ11n..o~ \i)~h~ tJl'1JB~r111f,J ~(?) .nru.n~ril Rr b'Ylln'IJ 0.16 b~mll?l11f,J~(?).nru'o/l1tJ~11~'IJ~~V1B1I'1tJ 
~V1A1:JAAB~lJ'\.J1A1m1'VlmlYl1I'1tJ·li1~'IJ'lJ1i11~1~~mmtJ'\.J hexa ne : ethyl acetate e)(?)11~1'\.J 

l'vlln'IJ 60 : 40 1vl?l1 1f,J~(?).nru.niJ~m~ru~btJ'\.J'lJ B~~~~~?\'1Jl l iJ~I'1V1{;lB:lJLVlm~Vlln'IJ 141-144 B'll"ll , 
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b'llm~tJ?1 1I!;.Jfl1~bvh nu 16.24 b Utl1 b~'U1fi bbfl:;tJWj''U?1~'Jlfl'J -:J?1h-'l'Vtl ·H'!I'J!;.J~(i1nru'V1~lmYlflUfl 

YlI-:J?1bUnlYl'J?11nU ?1'J1.J1fi1(#1-:J.Q ?1bUn(i1-rlJ FT-IR (KBr) C~'l 3378 (N-H stretch 'Vtl-:J btlll'U), 2925 , 
((-H stretch 'Vtl-:J ( Hz), 2851 ((-H stretch 'Vtl-:J (H3), 1704 ((=0 stretch) bbfl:; 1433 ((Hz 

bend) 

21 

s· 6' 

1\ 2' 
HN N

\........J ~N 

4' 3' l' H 

67 

mun(i1-rlJ lH NMR (300 MHz, (DCl3) 'Vtl-:J?1I'J 67 '\f'jUA'\J'\Jlru~ 8 3.48 (lH, br. s, H-3), 5.37 

(lH, br.s, H-6), 2.54 (lH, t , H-17), 0.63 (3H, s, H-18), 102 (3H, s, H-19), 2.13 (3H, s, H-21) 

bbfl:;lU'J(i1tl'U~tl~1'U'1il-:Jfll 8 bYhnu 2.43 O-:J 1.16 ppm bU'U mutiplet 'Vtl-:JVI~ methylene bbfl:; 

methyne bbfl:;?1bUn(i1-r~ 13( NMR (755 MHz) 'Vtl-:J?!I'J 67 '\f'jUA'\J'\Jlru~ 8 74.8 ((-3), 140.0 

((-5),122.2 ((-6),49.9 ((-9), 56.8 ((-14),63.7 ((-17),13.2 ((-18),19.3 ((-19),209.6 ((-20) 

bbfl:;flI1utl'U~tl~1'U'1il-:Jfll 8 bYllnu 43.9 O-:J 21.0 ppm bU'U'Vtl -:JVI~ methylene bbfl:;methyne 

ES-MS : (27HQsN30 (aled. 427.0 ~/mol.;]m;jf1~1fi1Atl m/z [M+Hf 313.4 (1.0%) 

4.1.14 nt'J6i'lbfl'Ji~~ 3~-Hydroxy-5-pregnenone-20-oxime 68 

A-:Jbfl'JI:;"h'1I'J 68 ~lnnl'Jvll'J:;vdl-:J Pre~nenolone 7 nu hydroxylamine 

hydrochloride lvw1,;] pyridine b U'U(#Ilvllfl:;mtJ 

.d 
bbe.J'UJli'Y'lYl 4.14 

o NOH 

NH20H.HCI, pyridine 

HO 

68 

~ln nl'J Yl VI fl tl-:J '\f'jUll b~tlYl \?1?! tlU fi11 tJb Yl flUfl'l1'U bfl btl tl11 fl 'Jm1Yl n'J iYllvw'H'J :;uu ~hvll 
m~mmu'U hexane: ethyl acetate ilml~l'Ubvhnu 6 : 4 Yl(i1?1tlUlKltJ anisaldehyde rea~ent 

~:;U'Jln!l~\?1~b~tJl'Vtl--l?1I'J(;.J~(i1nru'V1~rh Rr bYhnu 0.35 b~mll?!l'J(;.J~(i1nru'V11uvh1Vlu~~Yl~lvw 
bYlAUflfltl~lJ,jlA'JlJllYl n'J1~lv1tJli'J:;UUI'11vllf1:;m tJbU'U hexane : ethyl acetate ilml~l'U 

3 

19 20 0 

16 

7 
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b'1l m~ tJ i:1 iie-J 611~b 'Yll nu 93.07 b U El4 b~tllll bb61 ~ EJtl tJtl i:1 v)';i1A'i" i:1~l \l'1J El\li:1l 'ie·J ~ Vln ru.n vll tJb 'Vlf),U fl 

'Vll\li:1bunl'Vl';ii:11nu i:1';iu1vlri1'\l11 i.'HUnVl-rlJ FT-IR (KBr) ~m-I: 3280 (O-H stretch '1JEl\l'VI~1!'wnEln, ~ 

'S61), 2825 ((-H stretch 'tJEl\l (H2), 2851 ((-H stretch 'tJEl\l (H 3), 1656 ((=N stretch), 1439 

((H 2 bend) bb61~ 1366 ((H3 bend) 

21 

NOH 

68 

i:1bUnVl-rlJ IH NMR (300 MHz, (DCl3) 'tJEl\li:1l';i 68 'VfUG1\1!\1!lru~ 8 3.52 (1 H, br. s, H-3), 5.32 

(1H, br. d, H-6), 2.54 (1H, t , H-17), 0.66 (3H, s, H-18), 1.01 (3H, s, H-19), 1.98 (3H, s, H-21) 

bb61~1U';iVlEl'U~EltJ1tl'Ul\lfll. 8 b'Yhn'U 1.0b D\l 2.50 ppm b~tl mutiplet '1JEl\l'VI~ methy lene bb61~ 
~ ~ 

.1 v 13 () v ""s:methyne bb61~i.'HunvnlJ (NMR 75.5 MHz 'tJEl\li:1l';i 68 ~Ui:1\1!f1:llru'Vl u 71.7 ((-3), 140.8 

((-5),121.4 ((-6),50.1 ((-9), 56.1 ((-14),56.2 ((-17), 13.3 ((-18),19.4 ((-19),160.3 ((-20) 

bb61~fll4uEltl~El~1'U'1il\lAl 8 b'vhnu 43.9 O\l 21.0 ppm b~tl'l1El\l'VI~ methy lene bb61~methyne 
ES-MS : (27H~5N30 (aled. 331.49 ~/mol.;rmd61ffivlAEl mlz [M+Hf 332.14 (39.4%), 

314.24 (100.0%), 273.26 (5.0%) bb61~ 255.28 (28.1 %) 

'tl\J\?i Vero (African ~reen monkey kidney fibroblast), b'1l61~lJ~b~\lbl11l'WlJ'tl\J\?i M(F-7 (Human 

breast adenocarcinoma), b"IJ61~lJ~b~\l'1iEl\lUln'lJ\J\?i KB (Human oral cavity carcinoma), 

b'1l61~lJ::; b~\l(i)U'lJ\J\?i HepG2 (Hepatocellular carcinoma), b'1l61~lJ::; b~ \l rh1~bb61~'Vlll';ivnln'lJ\J\?i 

HT-29 (Human colon adenocarcinoma), bb61~b'1l61~lJ:~ b~ ,mJ\?ib~El\?i'1Jl11ml'U'lJ\J\?i P388 
~ 

(Murine leukemia) Vl';il'Ji:1ElUfllllJb'UtlY1~vim'll61~vllCJi5 MTI assay (Primary screenln~) l\?itJ 

1oV' DMSO bUtl(i)lv\'l61~mtJ bU~tJ'UbVlCJ'Un'U Prel5nenolone 7 ~';i~(i)UfllllJboV'lJ.;r'U1'Unl';i'Vl(7)i:1ElU 
b11El\lI11'Ubvilnu 1,000 1lJ1mn-rlJviElli61~~Vl';i 

e-J61mllJbu'UY1~fiim'll61mml'lJtJ\l Pre~nenolone 7 bb61~El::;m'Ui:1b\;ltJ';iEltJv1 56-67 bbi:1(7)\l'l'U 

(9)l';il\l~ 4.1 ~ull Pre~nenolone 7 iifhfllll-lblJ'Wl1'l3UEltJnll 50 bUEl4b~'Wlllvim'1l61611mJ Vero, 

KB, HepG2, HT-29 bb61::; P388 1(7)tJiibutJ4b~'W~mllJb~'Wl1~fiim'll61~b'Yhn'U 32.34, 43.26, 21.04 

bb61~ 22.18 bUEl4b~'U~ mlJ~lflU 1tl'tJru::;~ Prel5nenolone 7 iirhfllllJblJ'WY1'l3vlm'1l61~ M(F-7 

b'Yhnu 60.45 bUEl4b~tl~ 
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€J~il1'Um~ tJ,)€JtJii 56 ile-Jfl~m'1lflfl1f1u Vera, MCF-7, KB, HepG2, HT-29 bbfl ~ P388 tl€JtJ 

nll 50 btJ€J1b~'Uii 11'wilfllbYhnu 34.07,43.61,27.21, 30.63, 47.73 bbf1~ 32.16 btJ€J1b~'Uii 

I'1llJ~l~U 

€J~m'L!i;'\b~tJ,)€JtJii 57 ile-Jfl~m'1lfl~ Vera, MCF-7, KB, HepG2, HT-29 bbf1~ P388 mnnll 

50 btJ€J1b~'Uii 1I;wilfiwvllnu 98.32,93.61,65.85,91.52, 95.33 bbfl~ 95.77 btJu1b~m) 

mmh~'IJ 

u~mW'\b~tJ,)€JtJii 58 ile-Jf1~m'1lf1~ HepG2 bbfl~ HT- 29 tlutJnll 50 btJ€J1b~'Uii 1rwilfil 

bvhn'IJ 44.27 bbfl~ 38.97 btJu1b~wii bb~bb6'\I'I'lfhflllmU'UI~~liim'1l;;'1~ Vera, MCF-7, KB bbfl~ P388 

mnnll 50 btJu1b~'Uii ilfilbYhn'IJ 56.88, 71.74, 84.69 bb;;'1~ 97.56 btJ€J1b~'Uii I'1lmh~'IJ 

€J~m'Um~ mutJii 59 lb6'\I'I'IfilAlllJbu'U~~~m'1l;;'1~ Vera, MCF-7 bb;;'1~ KB mnnll50 

btJu1b~'Uii ilfiw/hnu 57.12, 57.42, bbf1~ 66.74 btJu1b~'U ii I'1llJfh~'IJ bl\ilile.J;;'1\ilm'1l;;'1~ HepG 2, 

HT-29 bl;;'1~ P388 tl€JtJnll 50 btJu1b~'Uii 1l'1tJlJfllbvhn'IJ 40.07, 42.30 bbfl~ 37.94 btJu1b~'Uii 

u~m'Um~tJ')uvii 60 bl6'\I'I'IfilAlllJbu'U~~~m'1l;;'1~ Vera, MCF-7, KB, HepG2 bbf1~ P388 

mnnll 50 btJu1b~'Uii ilfilbvhnu 62.38, 68.74, 95.30, 55.19 bb;;'1~ 96.86 btJU~b~'Uii I'1llJ~l~'IJ 

l'UolJru~~ile-J;;'1\ilm'1l;;'1~ HT-29 tl€JtJnll 50 ltJU ~b~'Uii 11'1 tJiJfilbvhn'IJ 25.64 btJu~b~'Uii 
€J~il1'Um~tJ,)€JtJii 61 bb6'\I'I'IfilmllJ·bu'U~~~m'1l;;'1~ MCF-7, KB bb;;'1~ P388 mnnll50 

ltJ€J ~b~'Uii iJfilbYhnu 89.85, 97.80 bl;;'1~ 99.65 ltJu~b~'Uii I'1llJ~l~'IJ l'L!'tJru::;~iJe-J;;'1~m'1l;;'1~ Vera, 

HepG2 bb;;'1~ HT-29 tlutJnll 50 btJu~b~'Uii 1l'1vilfilbvhn'IJ 42.40, 40.25 bb;;'1~ 19.34 btJu~b~'Uii 

€J~m 'Um~ tJ')utJvl 62 iJ bb'U11tllJAlllJ b u'U~~~m'1lf1~ b'j,!j:lJ€J'Un'IJu~m'Um~tJ')utJii 61 hw 
ll6'\I'I'IfllAlllJbu'U'W~~m'1l;;'1~ MC F-7, KB ll;;'1~ P388 mnnll 50 ltJu1b~'Uii ilfllbYhnu 54.02, 

53.88 llf1~ 57.80 btJu1l~'Uvl mlJ~l~U l'U'lJru~~:lJe-J;;'1\ilm'1l;;'1~ Vera, HepG2 lb;;'1 ~ HT-29 tlutJnll 

50 ltJu1bGU'Uii 11'1cJilfilbvhnu 44.40, 27.44 l\';;'1~ 22.10 \,tJu1b~'Uii 

€J~m'U6'\\'~mutJii 63 ilfilAlllJlu'U~~~m'1l;;'1~ Vera lb;;'1~ MCF-7 mnnll 50 btJu ~\'~'Uii 

iJfilbYhnu 62.71 blf1~ 74.51 \,tJu~ l~'Uii mlJ~l~U l\'\ilile-J;;'1\ilm'1l;;'1~ KB, HepG2, HT-29 bb ;;'1~ P388 

tlutJnll 50 ltJ€J~l~'Uii 11'1tJiJfillvhnu 31.99, 43.41, 23.95 \'b;;'1 ~ 28.15 btJ€J~lGU'Uii I'1llJ~l~'IJ 

udJ1'U6'\b~tJ')utJii 64 ilfilfllllJbu'U~~\?lm'1l;;'1~mnnll 50 btJU~b~'Uii~m'1l;;'1~YlI'l6'\u'IJYln, 
'lJU\7l 1I'1tJilfilmllJlu'U~~\ilm'1l;;'1~ Vera, MCF-7, KB, HepG2, HT-29 \,\,;;'1~ P388 bvhn'IJ 61.97, 

74.75,98.69,62.36, 64.92 \'\'f1~ 92.96 btJ€J~\'~'Uii I'1 llJ~l~'IJ 

u~m'Um~m€JtJvl 65 ilfilfllllJlu'U'W~~m'1lf1~mnnll 50 btJu1l~'Uii\ilm'1J;;'1~ MCF-7 \'\'fl~ 

KB ilfilAlllJdJ'U'W~~m'1lf1~bYhnu 55.84 bb;;'1~ 52.95 btJU~b~'Uii \'\'f1~ilrilfllllJb'U'U~~\ilm'1lf1~tl€JtJ 

nll 50 btJ€J1b~'Uii\ilm'1lf1~ Vera, Hep-G2,_ HT-29 U;;'1~ P388 ilrilbvhnu 36 .52, 30 .54, 13.27 

bb;;'1~ 13.36 ltJ€J1b~'Uii I'1llJ~l~U 

€J~m'U6'\b~tJ,)€JtJii 66 iJfhAlllJ\'u'U'W~\ilm'1lf1~mnnll 50 btJU ~b~'Uii\ilm'1lf1 ~ MCF-7, KB 

lbf1~ P388 bvhn'IJ 53.17, 56.75 lb;;'1~ 100 btJu1\'~'Uii bbf1~ijrilfllllJlu'U~~~m'1J;;'1~tl€JtJnll 50 

btJ€J1b~'Uvl~m'1lf1~ Vera, He p-G2 \'b;;'1~ HT-29 iJriw/hnu 32.04, 32.04 bb;;'1 ::; 10.57 btJ€J1b~'Uvl 

blf1~udJ1'Um~tJ,)€JtJii 67 ilfhAlllJbu'U'W~~m'1l;;'1~mnnll 50 btJ€J~b~'Uvl\ilm'1lf1~ MCF-7 

iJrilAlllJbu'U~~\ilm'1lf1~bvhnu 51.70 btJu1b~'Uii U;;'1~iJrilAlllJbu'U~~\ilm'1lf1~tlutJnll 50 
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blh)~b~'Uv1vlm'll61~ Vero, KB, Hep-G2, HT-29 bb61::; P388 iJrl1bvhn'\J 31.44, 35.88, 36.98, 18.68 

bb61::; 26.56 bUeJ~b~'Uv1 m:lJ~l(i)1J 

(i)1'a1'l.yl 4.1 j;,J61rndVl(i)l:1eJ'Um1:lJbU'Uvh~'UeJ'l Pre~nenolone 7 bb61::;eJdJ1'UI:1L~tJdeJtJl'1 56-67 vleJ 

L'll61~lm.1'Uu(i)vl1'l '1 ~d::;(i)1Jm1:lJLoV:lJoV'U 1,000 1:lJlr)dn-r:lJvleJlJ61~~(i)d 

m'a b'\JB1b6/i'Ul'1rl'J'lmu'Uvh~l'1m6(j6'l6'l16'ltJ (b'\JB1b6/i'U~) 

ihmh'l Vero MCF-7 KB HepG2 HT-29 P388 

7 40.65 60.45 32.34 43 .26 21.04 2218 

56 34.07 43.61 27.2 1 30.63 47.73 32.16 

57 98.32 93 .61 65.85 91.52 95.33 95 .77 

58 56.88 71.74 84.69 44.27 38 .97 97.56 

59 57.12 57.42 66.74 40.07 42.30 37.94 

60 62.38 68.74 95.30 55.19 25.64 96.86 

61 42.40 89.85 97.80 40.25 19.34 99.65 

62 44.40 54.02 53.88 27..44 22.10 57.80 

63 62.71 74.51 31.99 43.41 23.95 28.15 

64 61.97 74.75 98.69 62.36 64.92 92.96 

65 36.52 55.84 52.95 30.54 13.27 13.36 

66 32.04 53.17 56.75 32.04 10.57 100.00 

67 31.44 51.70 35.88 36.98 18.68 26.56 

OJ1 nj;,J61 nldVl(i)l:1eJ1Jrl1fl11:lJ dJ'U~~vleJ L'll61 ~ OJ::;U1eJ::;l!1 'U1:1 L~ tJdU tJl'1~iJ rl1m1:lJ b U'U~~vleJ 
b'll61~mnnl1 50 bUu1L~'Uv11u1Lfld1::;v1Vllrl1m1:lJL'ii:lJoV'U'Um?11d~eJeJmlVl~~1Je'l (anta~oni s t) 50 

bUeJ1b~'Uv1 011tJ15 MTT assay (ICso) l(i)CJloU' DMSO LU'U(i)lvll61::;611tJ LU~tJ1JLVltJ1Jn1J1'11tJ1 

mm1~1'U Vinblastine sulfate salt rl1 ICso 'UeJ'l Pre~nenolone 7 LL~::; eJ::;l!1'Um~tJdeJtJl'1 56­

67 LLM1'l1'U(i)ld1'l~ 4.2 'Y~1Jl1 Pre~nenolone 7 h):Uj;,J~1'Urndvl1mm'll61~UnA (Vero), KB, HepG­

2, HT-29 Lb~::; P3881(i)tJ:Url1 ICso mnnl1 40 l:lJlf1dl:lJ61/lJ61~~(i)d bLM1'llVfb~'U~'l~n~ru ::; 'UeJwIH16'1 

unA (Vero) ~:u~n'tfru::;bu'U~U~:lJ b~m~m::;(i)1JfIl1moV:lJoV'Ll'Im'l Pre~nenolone 7 ~d::;(i)1Jm1:lJ 
LoV:lJoVt lLVhn1J 125 250 500 bb61::; 1,000 l:lJlf1dn-r:lJvleJlJ61~~(i)d :Uj;,Jmim'll~6'1 Vero uutJmn bbvl 

Pre~nenolone 7 :Uj;,J611'Urndvl1mm'll61~ MCF-2 :Ufh ICso bvhn1J 2.29 1:lJlml:lJ~ /lJ61~~(i)d bb?1(i)'l 

rndvl1mtJL'll61~ MCF-2 ~d~(i)1Jfll1:lJboV:lJoV'Ub'Yhn1J 125 250 500 bL61::; 1,000 1:lJlAd n-r:lJvleJ 
• . , u 

lJ61~~(i)'a (i)1:lJ~1(i)1J ;zJ'lb:um~:lJm1:lJboV:lJoV'U'UeJ'l Pregnenolne 7 mn:U'Ub'll61~ MCF-7 OJ::;()nvll611tJ
" mn~'Ul(91tJ1J1'lb'll6161~:u~'\Jbb1J1J'UeJ'lrnd(i)ltJLb1J1J apoptosis AeJrnd bU~tJ'UbbU61'l'J1n~tl~:lJnmtJLU'U 

neJ'Un61:lJ 'UeJ nOJ 1nl1V'l:U1Jl '1 b'll61~~ (i) ltJLb1J1J?1mCJ(i)ll tlbL~l 
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(9l1'al'1v1 4.2 I'll ICs~ 'iJeJ.:J Pregnenolone 7 Llfl ~ eJ~:dJh.J6'll~meJtJii 56-67 

6'11 'a 
~ , 
WJeJtn'l 

Vinblastine 

sulfate salt 

7 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

Vero 

0.0014 

>40 

> 40 

0.68 

1.63 

2.25 

1.53 

> 40 

> 40 

1.77 

1.47 

>40 

> 40 

>40 

MCF-7 

0.0002 

2.29 

>40 

1.09 

1.09 

2.29 

1.74 

0.70 

2.04 

1.30 

0.93 

2.14 

2.17 

2.17 

ICso c1lJlrJ'allJ6'1/ii6'1~~\9l'a) 

KB HepG2 

0.0016 0.0007 

>40 >40 

>40 >40 

1.69 0.90 

0.54 >40 

1.06 >40 

0.79 2.23 

1.07 >40 

2.13 >40 

>40 >40 

0.33 2.09 

1.70 >40 

1.59 >40 

>40 >40 

HT-29 P388 

0.0017 0.0091 

> 40 >40 

>40 >40 

0.66 0.56 

> 40 1.41 

> 40 >40 

>40 0.36 

>40 0.73 

>40 1.45 

>40 >40 

0.95 0.33. 

> 40 >40 

>40 0.76 

>40 >40 

'lln(9l1,)1.:J~ 4.2 l~m~'ll,)Qmh ICso '\"1'\.)'")16'11') 57 :lh.h~~'Vl5.f11'\"11'Um')vhmm'IJfl~1mJ~ 
loU1'Um,)'VlV16'1eJ'U'Vln'lJ'UV1 lV1 tJlJe-.Jfll'im'1lflfl1mJ l~ tJ'l(9l1lJ~1(1)'U'llmJl n hJueJtJ 1~f(.:rd P388, HT -29, , 

Vero, HepG2, MCF-7 Llfl~ KB lV1tJlJfh ICso bviln'U 6.56, 0.66, 0.68, 0.90, 1.09 bb;;l~ 1.691lJ 

lrJ'J1lJfl/:lJfl~~ m LLl'ih1bVllJ1 ~ l'ieJm'J'Lhhfli'l~'l L~eJ'l'lln6'l1lJ1')()vhmtJb'1lmnmhJn~ Vero 1~~ 
6'11') 61 lJ'\.J,):;~'Vl5f1TV\~1'Um')vhmtJb'1lfl~1mJ MCF-2 bLfl:; P388 ~~ lV1tJlJAl ICso bviln'U 0.70 

bbfl~ 0.731lJ1A ')hJfl/:iJfl~~(i1') lbfl~~U16'1'UhlJ1nAeJ 6'11,) 61lJAlmllJb'u'UVi'tll'im'1lflfl1ml'\.Jn~1'UAl 
lJ1 m ]1'U~ tJ eJlJ-!'U1~ (42.40 b'\.JeJ~ b~'Uii) b~ m '\.J~ tJ'U bVitJ'U n'U6'll'J ~'1I'l'U '.1 ~lJ Al1 n~ bA tJ 'I1'U'1il'l~ 
cJeJlJ-!'U1~b'1i1..Jn'U 'UeJn'llnifc'J'I'V'lu'il 6'11') 58lJ~Jfll'im'IJflfl1mJ KB 1'U'J~1i1'U~~ lV1tJlJA'1 ICso bviln'U 

0.54 1lJ1Y'1'J1lJfl/:iJfl~~\i1'J, 6'11') 60 lJe-.Jfll'im'IJfl~ P388 1m:;(1)'U~~ hWlJAl I~so l viln'U 0.36 1lJ1m 

1lJfl/:iJfl~~(i1') bbfl~6'I1,) 64 lJ'\.J,):;~'Vl5m'\"l1'Um')vhmtJb'1lfl~1mJ MCF-2, KB, HepG2, HT-29 bbfl~ 

P388 ~iii lliHJlJl'h ICso bviln'U 0.93, 0.33, 2.09, 0.95 bbfl~ 0. 33 1lJ1A')1lJfl/:lJfl~~(i1') (i11lJ~11i1'U bbl'i 

b'U'U~Ulb~ CJ mtJ 6'l l'J 58, 60 b bfl ~ 64 lJe-.Jfll'im'1lfl~'\.Jn~1V1tJlJA1AlllJb'u'UVi'tll'im'IJfl~;;'I.:Jnll 50 
- " 

b'\.JeJ~b~'U1i1 (56.88, 62.38 bbfl~ 6 1.97 L'\.JeJ~b~'UIi1) lJAl ICso bviln'U 1.63, 1.53 bbfl~1.471lJ1Y'1')1lJM 

:lJfl~~(i1') (i11lJ~11i1'U ~'1hlbVllJ1~l'ieJm,)'Lh1'\.J'\.J')~tJn(i11in'U~.:Jmjl(i1, 

m,)~.:JbY'l'Jl:;~m~ :lJ1'U;;'Ib~meJtJl'l eJeJn'lllJ 69-73 vhlV1tJm'Jb'\.J~tJ'U6'll,) 56-57,60, 61 bbfl~ 
65 b'U'U6'll'J'\.J'J~neJ'UeJeJn~lJ1V1tJnwv'h'\.JDn~tJl Oximination n'U NH20HHCl m'J'Vl V1 fleJ'I'l ~ vh 

UDn~tJ1bb'U'U o ne pot reaction b'u'Um')vh'\.JDn~tJlm,)b'\.J~tJ'U Pregnenolone 7 blJ'U6'll,) 
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'€lli ~'U;j '€l ~ m'U G'1 b~ tJ 'HHJ v1 '€l '€l n; l-i L\7l tJ''il ~ '1'11 Uli n1 tJ 1~ 1'U 4-nitrophenyl-pre~nenolone­

carbonate 55 ~-:J1'U~d~~hlnl'HbtJn6'11"J 551muG'11"J'\J1~'V1B bti'€l-:J~lnfh1oiJ~1"J 551mu~1"J 
~, ~ 

'\J ~~'V1 B'Vru ~vlln1"J'V1\7l~'€l -:Jb'li'U 'Vru~i-:J~l"J bUulXu 'il~bn\7ln1"J~~ltJI711'V'€l-:J~1"J 55 L\7ltJn1"Jvll, 

u nn~ tJl rI'\J Ad 1:lJ ~ '111 'U '€l1 nl Y'I b~ '€l vniVi ~ \7l'€l '€l n VI ~ \7l '€l '€l nl'Lll~ ~1 "J e..J ~ Vl.nruo/i~ l'u1 VI n; A'€ld....I 'U, ~ o~ 

Pre~nenolone 7 b 'V'l"Jl~Q~~'Ub~m.11:lJ1Yhulin~tJl1'U~'UVl'€l'U~'€llU'V'lU)l~~l~'€ldn'Um~m'€ltJi~ 'U 

U~:lJlru~U'€ltJ:lJ1nbb~~b~€nl11UyhUli n1tJl Oximination ~d~'€l~:iJl'Um~tJ"J'€ltJv1 '€l'€l n'1l:lJ1'UU~:lJ1ru 
~U'€ltJ n1"J~-:Jbf\"Jl~~mdJL'UG'1b~m'€ltJv1 '€l'€ln;:lJ~"Jul~1'Ubbe..J'Um'V'l~ 4.15 , 

d 
bbt:-l'UJl1~'V1 4.15 

o o 

4·NPC,OCM amino reagents, 
-----~~~ 55 

pyridine. rt, 1 h OCM 

HO R 

7 

NH20HHCI . 

60 . R = ·NH(CH2)6NH2 pyridine, 50°C j 
61 • R = -NH(CH2hNH2 

65. R = "-N,--.P 

R 

69 R = -NHCH2CH2CH 2CH 3 

70 R = -NHCH 2C6Hs 

71 R = -NH(CH2)6NH2 

72 R = -NH(CH2hN H2 

1\ 
73 R = -N 0 

'--I 

4.3.1 n1"J61-:Jbr1"Jl~Vi 3-(Aminobutyl)-pregn-5-en-20-oxime 69 

b:wml1G'11"J 55 :lJ1vllUlin~tJ1r1'\J n-butylamine 'il~1~~1"J 56 ~ln~'U'l11G'11"J 56 vl~1 ­
Ulin~tJ1 Oximination rI'\J hyd roxylamine hydro~enchloride 'il~1~6'11"J 69 'illnn1"J'V1\7lG'1'€l'\J~ltJ 

b'V1f\Url'Vi'Ub~btJ'€l{ifl "JlJ1L'V1mlYlL\7ltJ1oiJ"J~'\J'\J1711vll~ ~flltJbU'U hexane. ethyl acetate BVl"Jl?h'U 

bYllr1'\J 70 30 'V1\7l~'€l'\J~ltJ ani sa ldehyde rea~ent 'il~U"JlnD~\7l~b~tJIU'UJlb~'U'V'€l-:J~l"J 
e..J~Vl.nruo/i~ rh Rf bYl1 rI'\J 0.43 b~'€l'l11G'11"J e..J~Vlil'ru<v11UYh1'l-4'\J~~'V1BL\7lm'V1f\uf\f\'€l~:lJ'U'1f\"JlJ1L'V1ml~, 

L\7ltJ1oiJ"J~'\J'\JI71Tvl1~~mmu'U hexane. ethyl acetate BVl"Jl~I'UbYllr1'\J 85 • 151~6'11"Ji:-I~Vlil'ruo/i:w 

~n'\~ru~bU'U'V'€l-:J bb ~-:J~'Vl1 :We..JfllJl b Yll rI'\J 45.5 b utJ1 b ~'Uii bbfl ~ 8'UcJ'U~mLm -:J~ ~1-:J'V'€l'l6'11"J e..J~ Vlil'ruo/i 
~ 

~lm'V1f\Uf\'V11-:JmunL'V1"J~Lnu ~"JulJlIi1-:J d munVl-r:lJ FT-IR (KBr) cm-
l 

3280 (O-H stretch 'V'€l-:J, 

NOH 
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Vll.11eJ'V1'HlnSV(1), 2830 (C-H stretch 'ZJel'l CH 2), 2851 (C-H stretch 'UB'l CH 3), 1650 (C=N
" 

stretch), 1439 (CH 2 bend) bbfl:; 1366 (CH3 bend) 

3' l' 

4'~N 
2' H 

69 

~b'Llnl'l~lJ 'H NMR (300 MHz, CDCl3) 'UB'l~lJ 69 '\"l'U~bllblllru~ 8 3.17 (lH, br.s, H-3), 5.38 

(lH, br.s, H-6), 2.54 (lH, t, H-l7), 0.62 (3H, S, H-18), 1.00 (3H, S, H-19), 1.96 (3H, s, H-21) 

bbfl:;l'LlJI'lB'U~B~'1'U'li':mh 8 bVl1n'U 2.35 ~'l 1.10 ppm b'U'U mutiplet 'UB'lVl~ methylene bbfl~ 
,I v 13 v d ~ 

methyne bbfl:;~b unl'l'JlJ C NMR (755 MHz) 'UB'l~l'J 56 '\"l'U~bllblllru'V1 u 74.1 (C -3), 139.8 (C­

5), 122.1 (C-6), 49.8 (C-9), 21.0 (C-11), 56.9 (C-14), 63.6 (C-17), 13.2 (C-18), 19.3 (C-19), 

bbfl::; 162.3 (C-20) bbfl:;fn~'UB'U~mJ1'U'lil'lril 8 bVl1n'U 43.9 ~'l 22.8 ppm b'U'U'llB'lVll.1 
" " 

methylene bbf1~ methyne 

4,3,2 nl'a&1.:jbf1'al~~ 3-(Aminobenzyl)-presn-5-en-20-oxime 70 

nlJ~'lbA'.il:;Y1~l'J 70 v1lnl':i'V1~f1B'lmtJltf(~ml:;n'U nl'J bl'l~ CJlJm'a 69 l~tJl.u~l'J~'ltf('UfiB 
Presnenolone 7 v1l'LlBn~tnl~t.l1l.111mJbbtJn~1'JtJ~l'l,rlru';; 55 bbfl::; ~1'J 571'U~'Llf11~'U~6'lVl~ 
\)ln0'Ui.J1?11'J 57 v11'LlBn~tJln'U NH2oH.HCll~CJH pyridine b'U'U~1lv11fl:;f11CJ t:.lflnl'J'V1~flB'l 
'\"l'Ull b~BVl~?lB1J~1m VlAlJAYltl bfl btJB~lA'JlJllVlm1~ l~CJH'J:;'U'U ~lvl1fl:;fl1mUti hexane : 

ethyl acetate BI'l'J1G'11'UbVl1n'U 70 : 30 Vl~?lB'U~ltJ anisaldehyde reasent 'Ll'.iln{)~~~b~tJl'UB'l 

?l1'Jt:.l~1'l,rlru';;~rh Rr wl1n'U 0.45 lbf1:; b~ml1?11'Jt:.l~I'l,rlru'l'11 'Llvlll~'U~?lVl~l~mVlAlJAA€l61lJ1Jlf'I'J, 
lJ11Vlml~1~tJH'J:;'U'U~1v1lf1~f11mUtI hexane ethyl acetate BI'l'J1G'11tlbVl1n'U 85 : 15 ?il'J 

(;.J fi I'l ,rl~J 'Iii 1161n 'l:1 ru :; b U tI 'tJ B '1 bb ~ '1 ~ 'lJ 11 II e..t f11 ~bvh n'U 4 5 . 5 b'Ll B~ b~ml (1"11 'U I ru bVi tJ 'U \) 1 n 

Presnenolone 7) 

21 

2' 1" 
l' 

3'~~ 
4'~6' 

5' 

70 

21 

NOH 

3 
4 

NOH 

3 4 
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ll~::;t1'UiJ'Ui.'1Vl':llfl'S-:Ji.'1~I-:J'IH)-:Ji.'1I':l 70 (lU~tJUlYitJUn'Ui.'1I':l 57) 1I'ltJVl'<ilI':lGn~llni.'1lUnVl-r:lJ'lJB-:J lH 
'U 

NMR (300 MHz, CDCl3) '<illnnl':llA~B'U'VB-1~f1Jf1Jlru'VB-1Vl~l:lJV1~ (C-21) '<illn 2.12 ppm ltJ'U 1.91 
o I v 13 ( ) d v , " = 

ppm ll~::;i.'1l\.JnVl':l:lJ C NMR 75.5 MHz '<illnnl':llA~B'U'VB-1i.'1f1Jf1Jlru'VB-:JVlJ;jAI':l'UB'U~ (C-20) 

'<illn 208.9 ppm ltJ'U 164.5 ppm 

4.2.3 nl':i&1.:jlrl':iI~~ 3-(1,6-Diaminohexyl)-pre~n-5-en-20-oxime 71 

ni':l~-:JlA':lI::;~i.'1I':l 71 Vhnl':l'VlI'l~B-1mtJ11ii'i.'1.nTJ::;n'Unl':llVl~tJ:lJi.'1I':l 691v1tJH'i.'1I':l~-:JIii''U~B 
Prel5nenolone 7 vhuiJn~tJllV1tJhjiinl':llltJni.'1I':le.J~Vli1ru'" 55 ll~ ~ i.'11':l 60 1'U~Ui.'1I':l'U~~'VlB 
'<illm!mlli.'1I':l 60 vlluiJn~tJln'U NH2oH.HClll'ltJH pyridine ltJ'U {!)lvll~~~ltJ t:-J~nl':l'VlI'l~B-1 
'Y'l'U'-)1 l~B'VlI'li.'1Buv1dm'VlA,jAV1'UlmtJB~lfl'Sml'Vln':lI~ 1I'ltJH':l~'U'U{!)lvll~~~lmtJ'U hexane : 

ethyl acetate eJVl':l l~l'U lvhn'U 1 : 1 'Vl1'li.'1B'Uv11tJ anisaldehyde real5ent u':llnD~I'l~l~tJl'VB-1 

i.'11':lt:-J~Vli1ru.y;~r)1 Rf lviln'U 0.68 ll~n~mlli.'1I':le.J~Vlilru'l11uvh1~U~~'Vltll'lm'VlA,jAAB~:lJ'Ubfl'S 
ml'Vln':lI~lV1tJHf':l~uu{!)lvh~~mtlltJ'U hexane ethyl acetate eJVl':lI ;:11'U lvlln'U 60 : 40 i.'11':l 

t:-J ~ Vl i1ru.y; ii ~n 'd ru ~ l tJ 'U 'V B -1 II~ -1 ~ 'V I 1 ii t:-J ~1v1l vh n'U 38.6 l u B ~ l ~ 'U d1 (I'll 'U 1 ru l Vl tJ 'U '<ill n 

Prel5nenolone 7) 

2 1 

S' 3' l' 

H2N~N 
6' 4' 2' H 

71 

ll~~t1'UiJ'Ui.'1mlfl'S-1i.'1~I-:J'lJB-:Ji.'1I':l 71 (lU~tJUlYitJ'Un'Ui.'1I':l 60) 1I'ltJVl'<ilI':lrul'<illnmunVl-r:lJ'lJB-1 lH 
'U 

NMR (300 MHz, CDCl3) '<illnnl':llA~B'U'VB-1~f1Jf1Jlru'VB-1Vl~l:lJV1~ (C-21) '<illn 2. 13 ppm ltJ'U 1.92 

ppm ll~~i.'1lUnVl-r:lJ 13 C NMR (75.5 MHz) '<illnnl ':llA~B'U'VB-1~f1Jf1Jlru olJB-:JVl~AI~'UB,j~ (C-20) 

'<illn 209.6 ppm ltJ'U 163.5 ppm 

4.3.4 nl':i&1.:jbrl':iI~~ 3-(1,7-Diaminohexyl)-prel5n-5-en-20-oxime 72 

nl':l~-:Jbrl':lI~Vii.'1I':l 72 vllnl':l'VlI'l~B-1mtJ11ii'i.'1ml~n'Unl':llVl~tJ:lJi.'1I':l 691I'ltJH'i.'1I':l~-:JIii''U~B 
Prel5nenolone 7 vlluiJn~tJlll'ltJhjiinl':lbltJni.'1I':lt:-J~(i)i1ru.y; 55 ll~~ i.'1l':l 61 'l'U~Ui.'1I':l'U'l~'VlB 
'<illmlmlli.'1I':l 61 vhuiJn~tJln'U NH2oHHCll1'ltJ1oif pyridine l'U'U{!)lvll~~mtJ t:-J~nl':l'VlI'l~B-1 
'Y'l'Ull l~B'VlV1i.'1B'Uv11m 'Vl A,jAV1'UbmtJB~lA':lm1'Vl n':ll~ 11'ltJ1oif':l~'U'U{!)lvll~~~1mtJ'U hexane 

ethy l acetate eJVl':lI;:11'Ub'Ylln'U 60 : 40 'Vl1'li.'1B'Uv11tJ anisaldehyde rea l5ent u':llnD~I'l~l~tJd'VB-1 

i.'11':lt:-J~Vli1t1.J"'~r)1 Rr l'VIl n'U 0.31 ll~~ l~mlli.'1I':le.J~Vlilru'l11uvh1~u~i.'1'VlB1V1 til'VlA,jAAB~:lJ'Ub 1'1':l, 

ml'Vln':lI ~ll'ltJloif':l~uu{!)lvll~~mtJbtJ'U hexane : ethy l acetate eJml~TtJbVlln'U 60 40 i.'11':l 

NOH 

3 
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NOH 

4 

~ ~ (fUlru '/11 ~ ~n '\.'.I ru ~ dJ 'U '1J el \l bb ~ \l ?I '1J 11 ~ ~ fl11K bVIl n'U 40. 1 b U el ~ b~wi; (I'll tn ru viii tJ'u -;;) 1 n 

Pregnenolone 7) 

21 

yo 5' 3' l' 

HN~N3 
2 6' 4' 2' H 

72 

bbfl~8'UcJ\J?1Vl'ilm\l?1~1\l'1Jel\l?11'i 72 (bU~tJ'UbVitJ'Un'U?11'i 61) 1(iH.J~-;;)1'irul-;;)ln?1bUnVl-rlJ'1Jel\l lH 
" ~ Q..I I q ~ 

NM R (300 MHz, CDCl3) -;;)lnnl'ibAflel'U'1Jel\l?1~~lru'1Jel\lVll;lblJVlfl (C-21) -;;)In 2.06 ppm biJt! 1.91 

ppm bbfl~munVl-rlJ 13C NMR (75.5 MHz) -;;)lnnl'ibA~el'U'1Jel\l61~~lru'1Jel'lVl~rll~'Uel'Wfi (C-20) 

-;;)In 208.6 ppm bUt! 161.5 ppm 

4.2.5 nl'7i;;1\lbfl)l~~ 3-Morpholinopregn-5-en-20-oxime 73 

nl''i61\lbA'il::;-v1(11) 73 Vhnl'iVl~flel\lmtJ11K?1ml::;n'Unl'ibVl~tJlJ?11'i 69 l~tJ1.u?11'i~'l~t!Ael 
Pregnenolone 7 vhulJn~tJl1\i1tJl.uiJnl'ibbtJn?1l)~~Vl.nruo/i 55 bbfl::; ~l) 651'U~U?1l'i'U~~Vl~ 
-;;)lmr'Utl1~1'i 65 vhulJn~tJln'U NH20H.HCl lIiwH pyridine bU'U~lvllfl::;fIltJ ~flnl"iVl\i1f1el\l 
'V'ju-:h b~elVl"'?1el'UlKl tH Vl A'WAVl'Ll bflbtJelfimm1Vl n'nyj 1\i1tJ1.u"i::;'U'U~lvllfl::;fIl tHU'U hexane 

ethyl acetate BV1'n?ll'Ubvlln'U 60 • 40 Vl\i1~el'UlKltJ anisaldehyde reagent U"ilnD~~~b~tJl'1Jel'l 

?11'.i ~~Vl.nruo/i~ril Rr bviln'U 0.41 bbfl::;b~mh;11'i~~Vli1ruo/i1Uvl11Vf'U~~Vl~l\i1 tJ~VlA'WAAel~lJ'U1A"i 
lJl1VlmlYll"'tJ1.u'i::;'U'U~lvllfl~mtHU'U hexane ethyl acetate e)Vl'il?il'Ubvhn'U 90 • 10?1l"i 

~ ~ Vl i1ru o/i iJ ~n '\.'.I ru ::; b U 'U '1J el 'l bb ~ \l ~ '1J 11 iJ ~ fI hi' b'I'll n'U 4 3 . 6 b U el ~ b~W,) (I'll 'U 1 ru bVi tJ 'U -;;) 1 n 

Pregnenolone 7) 

21 

NOH 

4' 3' 

r-\ 
o N 3
'---! 4 

2' l' 

73 

bbfl::; 8'UcJ'U?1 m 1 m \l?l ~l'l'lJel'l?ll "i 7 2 (bu~ tJ'U bVi tJ'U n'U6'll"i 6 5) 1\i1 tJ~ -;;)1 "i rul-;;)l n?l bUn Vl-rlJ'lJ el\l 1H 
" 

NMR (300 MHz, CDCl3) -;;)lnnl'ibA~elt!'1Jel\l61~'1!lru'1Jel\lVl~blJVlfl (C-21) ~ln 206 ppm bU'U 1.91 

ppm bbi;1::;?1bUn(;1-rlJ 13C NMR (755 MHz) -;;)lnnl'HA~f)'U'1Jel\l61~'1!lru'1J el'lVl~Al~'Uel'Wi;1 (C-20) 

-;;)In 208.6 ppm btl'Ll 161.5 ppm 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 
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4.4 	e.J61nTW1Wl;;l€J'UAJ'n.Jb{J'U-W~t'lm'(j61611ml'U€J-:J Presnenolone oxime 68 bb61~€J~m'U 

m~~';i€J~tii €J€Jn~~ 69-73 

Pregnenolone oxime 68 bb61~u~~hJ?\b~mmJA €Jun~~ 69-73 ~mllm'VIWl?\uuAdl~ 

vu'UV1'l':1t'lm'IJ61611mJ U':i~nuUv11m'IJ61~Un~'liiJ~ Vero (African green monkey kidney 

fibroblast) , b'IJ61~lJ~b~-:J'liu-:JUln'liiJWl KB (Human oral cavity carcinoma), b'IJ0~lJ~b~-:JIi1U'liiJ~ 

HepG2 (Hepatocellular carcinoma), b'(j61~lJ~b~-:JG'h1t1bb61:;'VIll';iVlUn'liiJ~ HT-29 (Human 

colon adenocarcinoma), bb61:; b'IJ61~lJ~ b~-:Jb~Wlb~uWl'Ull1tlVltl'liUWl P388 (Murine leukemia)
'IJ 

(9)':il~?\uUf1dlmUtlV1'l':1t'lm'IJ61~v11tJ15 MTI assay (Primary screening) Lv1tJ1-tf DMSO b'u'U1i11vh 

61:;61ltJ bll~tJubVltJunu Pregnenolone 7 ~':i~~UAdlW'~lJ-tftl1tlnl':i'VIWl?\€JUbdu-:Jl71tlbvhnu 1,000 

llJLA';i n-rlJv1u~61~~(9) ';i . 1tl nl':i 'VI~61 u-:Jd 'J~1-tf1i11 tJlm (i) ';i]l'U1 tl nl':i bll~ tJUbVl tJUl1'V1~AlllJ bUtlV1'l':1I71€J 

b'IJ61611mhu'lu~m'Um~tJ';ie)tJA €lun~lJAu Mitomycin C ~':i~~UAdllJb-tflJ.utl 25 llJLmn-rlJ/ 

~61~~m nl':i'VI~61u-:Jd1v1-rUAdllJ€l'Ubml~~'Jln 1-J1"1. m. ?\~ml h~~b~tJlJ i1lAl'lilb'VIALtlL61~PhfnV'~, 	 , 

1-J61f1dllJbUtlV1'l':1v1m'IJ61611mJ'Vu'l Pregnenolone 7 Pregnenolone oxime 68 bb61~u:;~ 

L'Um~tJ';iutJA 56-67 bb?\Wl'l1tlil1l':il-:J~ 4.3 Y~Ull Pregnenolone 7 ilfhAdllJbUtl,\~'l':Il71m'IJ6161161U 
uutJnll 50 bllu1b~tliil71m'IJ6161161u Vero, KB, HepG2, HT-29 bb61:; P388L~tJilbllu1b~tliiAdllJbtJtl 

V1'l':1l71m'IJ61~bVilnu 40.65, 32.34, 03.26 bb61~ 22.18 bllu1b~'UA (9)llJG'll~U 

Pregnenolone oxime 68 ilAlAlllJbU'UV1'l':1t'lm'IJ6161161uU€JCJnll 50 bllu1b~tliil71m'IJ61~ 

'l61U Vero, KB, HepG 2, HT-29 bb61~ P388 L~tJilbllu1b~tliirnllJbtJ'UV1'l':1liim'IJ61~bvilnu 14.48, 

7.30, 12.66, 4.12 bb61~ 31.01 bllu1b~tlii il1llJG'll~U 

u:;mtlm~tJ':i€ltJA uun~lJ 69 ilrilfllllJbtJtlV1'l':1l71m'IJ6161161UUutJnll 50 bll€l1b~tliivlm'(j61~ 

161u Vero, KB, HepG2 bb61:; HT-29LvltJilbllu1b~tliifllllJbtJ'UV1'l':1vlm'IJ6161161ubvilnu 25.77, 34.83, 

32.61bb61~ 28.70 bllu1b~tlii mlJG'll~U bbl71il1-J61vl€JAdllJbtJtlV1'l':1'Vu-:Jb'IJ6161161U P388 b'vilnu 90.16 

bllu1b~tlii 

u~m'Um~tJ':iutJA €Jun~lJ 70 ilAlmllJbtJtlV1'l':1~m'1J6161161uuutJnll 50 bllu1b~'Uii~m'(j61~ 

161u Vero bb61~ HT-29L~tJilbllu1b~tliifnllJbtJ'UV1'l':1 ~m'1J6161161ubvilnu 34.87 bb61~ 0.79 bll€l1b~tlii 

(9)llJG'll~U bbl71il1-J61I71€JAdllJbtJtlV1'l':1'Vu'lb'1J6161161U KB, HepG 2 bb61~ P388 bVllnu 93.06, 8 7.59 bb61~ 

97.31 bll€J1b~'Uii 

u~m'U?\b~tJ':iutJfi €lun~lJ 71 ilfhmllJbtJtlV1'l':1vlm'IJ6161161uu€JtJnll 50 bllu1b~'Uiivlm'1J61~ 

161u Vero bb61~ HT-29 Ll'ltJilbllu1b~tliiAdllJbtJtlV1'l':1vlm'1J6161161uvvilnu 30.25 bb61~ 28.88 

bllu1b~'Uii (9)llJG'll~U bbvlillrl61AufllllJbtJtl'{l'l':l'Vu-:Jb'1J6161161U KB, HepG2 bb61~ P388 bVllnu 86.42, 

78.19 bb61~ 90. 70 bllu1b~tlii 

u:;mtlm~tJ';iutJfi vun~lJ 72 ilAlfllllJbtJtlV1'l':1l71m'IJ6161161uuutJnll 50 bllu1b~tliivlub'xm~ 

161u Vero, Hep2 bb61~ HT-29 Lv1tJilbll€l1b~tliiAdllJbtJtlV1'l':1vim'1J6161161ubvhnu 30.43, 3118 bb61~ 

16.01 bllu1b~tlii mlJG'll~U bbl71illrl61vluAdllJbtJtlV1'l':1'Vu 'l b'1J61611mJ KB bb61~ P388 b'vilnu 86.17 bb61~ 

94.73 bllu1b~'Wii 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 
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m;iJ1um&1mBtJvl BBn'lllJ 73 ~AlmllJbUUYJ'I3lilm'1lrlrl16'11ltiBtJnll 50 btJB1b~'U(i;lilm"llml 

16'111 Vero, Hep2 bbrl::: HT-29 lVltJ~btJB1b~uilmllJbuuYJ'I3lilm'1lrlrl16'11lbvhn'U 17.65, 37.45 bbrl::: 

12.95 btJB1b~uiI vnml1vl'U bbliliJ~,mIilBmll-lbUUYJ'I3'UB~b'1lrlrl16'11j KB bbrl::: P388 bvhn'U 93.12 bbrl::; 

104.86 btJB1b~uiI 

m':ll~~ 4.3 r:.mnl''J'VlVl~B'UAlllJbUUYJ'I3lilm'1lrl~'Um Pre~nenolone 7, Pre~nenolone oxime 

68 bbrl:::B:::iJ1um&1mBtJvl BBn'lllJ 69-73 Iilm'1lrl6'i'l6'11l'lJuVllill~'l ~"J:::vl'UmllJboiilJoiiu 
1 ,000 llJlA"Jn~lJIilBiJrl~~(91"J 

m':lI'1';m~h~ 

7 

68 

69 

70 

71 

72 

73 

Vero 

40.65 

14.48 

25.77 

34.87 

30.25 

34.43 

17.65 

btJe:J{boiJ'Ul'1 f111mu'U~'e1liim '1l6'l6'lb6'111 (btJe:J{ boiJ'Ul'1) 

KB HepG2 HT-29 P388 

32.34 43.26 21.04 22.18 

7.34 12.66 4.12 31.01 

34.83 32.61 28.70 90.16 

93.46 87.59 0.79 97.31 

86.42 78.19 28.88 94.70 

86.17 31.18 16.01 94.37 

93.12 37.45 12.95 104.86 

'<Il1m.Jrl nl"J'VlVl6HJ'UA1Al1lJ bUUYJ'I3IilB b'1lrlrl16'11l '<Il::;U1 B::;iJ1U~ b&1 tJ"JB tJvl~iJ rll m llJ b UUYJ'I3IilB 

b'1lrl~mnnl1 50 btJB1b~uil1tJlbm1::;v1VI1A1mllJb'~lJoUU'(JB~~1"J~BBnll'Vl'icJ'Ue~ (anta~onist) 50 

btJB1b~uiI ~ltJ15 MTi assay (1(50) lVltJH DMSO bUWf(rj'v'hrl::;mtJ btJ~tJ'Ub'i1tJ'Un'Ufi'ltJ1 

mm1~lU Mitomycin ( I'll ((50 'UB~ Pre~nenolone 7, Pre~nenolone oxime 68 bbrl::; B::;iJ 

lum&1tJ"JBtJvl BBn'lllJ 69-73 bb?lVl~1U(911"Jl~~ 4.4 Y'l'Ul1 Pre~nenolone 7 bbrl::: Pre~nenolone 
oxime 68 hJ~~rl1unl"Jv'hmm'1lrlrl16'111tJn~ Vero, KB, HepG-2, HT-29 bbrl::: P388 lVltJ~A1 

((50 mnnll 40 llJlmllJrl/iJrl~~(91"J 

(9l1':l1~~ 4.4 I'll ((50 'UB~ Pre~nenolone 7, Pre~nenolone oXime 68 bbrl:::B:::iJ1um&1tJ"JBtJvl 

BBn'lllJ 69-73 

611':lfi'de:J~1~ CCso C1lJ1A':l1:lJ6'l/iJ6'l~~(91':l) 

Vero KB HepG2 HT-29 P388 

7 >40 >40 >40 >40 >40 

68 >40 >40 >40 >40 >40 

69 >40 >40 >40 >40 1.17 

70 >40 0.97 1.98 >40 0.25 

71 >40 0.83 1.74 >40 0.17 

72 >40 1.25 >40 >40 0.25 

73 >40 1.13 >40 >40 0.28 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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~ln\i1l~I~~ 4,4 b~8~~I~rulr11 ((50 'WUll?ll~ 70 JJ'\.h~~'Vl5mvllLlmT\lhmm61Hl~1r;nj 
KB, HepG2 bb~~ P388 lVltJJJr11 ((50 whnu 0,97, 1.98 bb~~ 0,25 hJlf1'ihJMiJ~~~m 

'\.J tln ~lmr'\.JtJ~'WUll?ll~ 71 JJ'\.h~~'Vl5m'W1'\.Jm~vllmm'll~~1mj KB, HepG2 bb~~ P3881VltJJJr11 

1(50 whnu 0,83, 1.74 bb~~ 0,171lJlf1'ihm/iJ~~~\l1'i lVltJ~?lI~ 70 bb~:;?ll~ 71 hjJJe-J~(»m'1l~~lm.J 
Un~JJr11 ((50 mnnll 40 1lJlf1'ihJ~/iJ~M\l1'i ~~bVlm:;(»tlm~t1lhfloU~~~btitl~~ln?lllJl'it1yhmtJ 
b'1l~~1mhJ n~ Vera 1~~bb~~~df1l'iJJm'i'VlVl~8~~'\.J~~r1~Un~1nm'i boUlvllm tJbb~~e-J~oUl~bfltJ~~ 

'IJ 

bnVl~'\.Jb~8t'h1UloUnu~~JJ'lll \l1 

8:;iJ1 '\.J?lb~CJ~8tJii tl8 n~lJ 72 hJJJe-J~(»tlf11IlJbU'\.J~'tl'tJ8~b'1l~~l~u Vera, HepG2 bb~~ 

HT29 bb~JJi:-Iflf11IlJbU'\.J~'tl~m'1l~~1m.J KB bb~~ P3881VlCJJJr11 ((50 b'vhnu 1.25 bb~ ~ 0,25 1lJlf1'i 

llJ~/iJ~~~\l1'i 

tl:;iJ1'\.J?lb~CJ'itltJii 8tln~lJ 73 hl:lJmlI?i8f11IlJbU'\.J~'tl'1Jtl~b'1lfl~1~U Vera, HepG2 bb~~ 

HT29 bbI?iJJe-J~f11IlJbU'\.J~'tll?im'1l~~1mj KB bb~~ P3881VlCJ:lJr11 ((50 bvhnu 1.13 bbfl ~ 0,281lJlfn 

llJ~/iJ~~~\l1~ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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d 
'U'VI'VI 5 


~';itJ ~6'lf11 ';i1 ~mb6'l~.ve:J b~'We:J bb'W~ 

q 

m"iB'U~'U5'U€l'l Pre~nenolone 7 ~Lh~n€l'U(9)"wVlJJ€l::;iJ1'Ubbfl~VlJJ€l€l n'lilJ '<ill nS'UL1lm"ig'lbml~'", ~ ~ 

hJ'VlVlG1€l'U'1'Vl~fl1llJbtJ'U~'\jl'im'llflr11m1qjl'Ud'U 6 'iJUVI ~mnl"if1n'\jlmm"i(1G1~u1(9)'il'll'i€llUd 

5.1 nl':ii('1bf'l':il::;~tl:dl1m\b~t1':i€ltl~ 56-67 ~ln PrelSnenolone 7 

3 'U€l'l Pre~nenolone 71Vil'tJ'UVI~B~lll'U nl"jg\lbfl"il::"'bVl~tJlJ~l'U6'1l"i(i)lnfll'lA€l 4-nitrophenyl­

pre~nenolone-carbonate 55 G1llJl"i(1g-lbfl"il::",G1l"i 55 :lJe.ml(9)'whn'U1(9)' 92.41 bU€l~b~'U!il 

'<illnS'UL1llJl'Vhu5n~ tJln'UG1l"iU"i::; n€l'U€I::;lll 'Ubbi:1::;G'1l"iU"i ::;f1€l'U 1V1B~iJ1 'U (?)l"il'l~ 5.1 bbG'lVI-le-m1(9)' 

~mJi:1~'U€I'IB::;iJ1 'UG'1b~tJ"i BtJ~ 56-67 

o 

R 

56 R = -NHCH2CH2CH2CH2NH 2 45.83 

57 R = -NHCH 2C6 H5 43.50 

58 R = -NH (CH2h NH2 10.90 

59 R = -NH (CH2)4 NH2 28.80 

60 R = -NH (CH2)6 NH2 12.13 

61 R = -NH (CH2h NH2 18.74 

62 R = -NH (CH2)8 NH2 19.54 

63 R = -NH (CH2)g NH2 

R = -NH CH2CH CH2NH2 

15.31 

64 I 
OH 
1\ 

29.57 

65 R= -N 0 
\.........I 

83.39 

66 

H 

37.44 

67 R= -N-----... 1\ 
'--N NH 

'----I 
16.24 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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'll n til d'Vl V1 ~1'E) ,H'1 1:JJl 'Hi A.:] bfld l~Vie:ndH'U?I b~ tJd eJ tJ ~ '15U \?l1 Vl JJ1v'1 lJ t.J (l1 v'1 ~ eJ tJ (l ~ eJ ~1 'U'll1.:J ~ l~.:J?I.:J 
'J 'J 

?ilbVlI'1~ bU'Ub'll'Udb~eJ':]:lJ 1'lln 

, 1. 'llmbl;,J'Um,\lIj~ 4.1 l'U~'Ul'1eJ'UmdbtJ~tJ'UVl~l~mf)n'B(l'lJeJ.:J Presnenolone 7 ~fn1'UeJ'U 
1'11bbVlU.:J~ 3 h~bU'UVlJJVl(l(?1eJeJn l(?1tJl.v~bm'l'U~AeJ p-nitrophenyl chloroformate ~.:JlJVllJV1.:]-u'Un

'J , 'J 

beJ'B(lA(leJh~~leJ':]bl'1eJmdvhtJ5n~tJln'Ufnl:lJ~'U1 'Umml'1 vh1~?lld 55 vhtJDn~tJllvl(?1d1(l'B?l1J1 

n;;l'UbU'U6'11d~':] Presnenolone 7 lJm1'vhlmv'1?11d 55 (l\?l(l.:J 

2. ~'Ul'1eJ'Ub6tJneJ~mm1b~tJdf)tJ~v'11tJb'VlAUAAeJ;;l:lJ'U1Ad:JJll'Vlndl~ m::~l'U?Ib~tJdeJtJV1bU'U6'11d 
~lJ~lAeJ'U·~l.:J?I.:]m'l'l~bn\?l interaction n'U'Il~mb'l(l vfl~ 'Ub 'VlAUAAeJ;;llJ'U11"1dml'Vlndl~AeJ'U<Ul':]

'J 

6'1.:J bb(l~ b~eJ .:J'l1 m U'U6'11dt.J~I'1Jlru.ntJd ~ neJ'UJ11 tJVlJJeJ~m'U~.:JlJAll:lJ btJ'Ub'U ?I?llmd bib n\?l interaction 
'J 'J 

n'U'B~ til b'l (l~lJAlllJb tJ'U ndV11v'1 vh1f~\n\?ltlldl'1nr11.:JeJ~1 'UAeJ;;l:lJtJ?i.:J t.J(l1 mv'1tJ~:JJlru Vl~.:Jnld'vhl~ 
'J 

'U~6'1'Vl~'lJeJ.:JeJ~m'U?Ib~tJdeJtJ~ 56-67 (l\?l(l.:J, 

'l1 n t.J (l til d'Vl \?l?leJ'UAll:lJ bu'U~'ljl'1m'l1(l~'\AI'Ull Presnenolone 7 lJAl All:l.Jl u'U~'ljl'1m'l1(l~ 

1mJ~1'Ul'U 6'lJu(?11J1bbn b'l1(liitJn~ (Vero, African sreen monkey kidney fibroblast), 

b'l1(l~:lJ ~ b~.:Jb~eJ'U·~eJ.:]tJlmb(l~nd::::'\AI.:Jbbn:lJ'15U(?1 KB (Human oral cavity carcinoma cell line),, , 

b'l1(l~:lJ~b~ .:]~hlmVl~bb(l~'VllldVl0n'15u \?l HT-29 (Human colon adenocarcinoma cell line), bb(l:::: 

b«j(l ~:lJ~b~.:Jbil\?lb~eJ \?l 'lJlll'UVl'U'15U\?l P388 (Murine leukemia cell line) tleJtJnll 50 btJeJ1b~'U1i1 
'J 

n~lllJi'll Presnenolone 7 lJAll:lJbVlm~6'1:lJl'Umdb~eJnHJbU'U6'11d~.:J~'\.J 
h.l~d'lJeJn~ 116'1dtJ bil'\AI1::::eJ~m'U6'1b~tJdf)tJ~~1~ t.J(l md'Vl\?l(leJ':]~~AeJ eJ::::m 'U6'1b~tJdeJtJ~ 57, 

bb?l\?l':]AlllJIU'Ul'1m'l1(l(l1mJ Vero, M(F-7, KB, HepG2, HT-29 ll(l~ P388 lJAl 1(50 l'vlln'U 0.68, 

1.09, 1.69, 0.9 0, 0.66 lb(l~ 0.56 llJ1Adl:lJ(l/:iJ(l~~l'1d IU'U~Ull~tJV11tJf)::::m'Um~tJdeJtJ~ 57 lb?l\?l.:] 

All:lJbU'U~'Ij\i1m'l1(l~:lJ~ l~':]1'Ull'Ul'Vll.:J~~ dllJ~,:]lJt.J(lAlllJbu'U~'ljl'1m'l1(llmJ Vero ~~:lJlnv'11 tJ 
IVllJ eJ'U n'U ~.:J1JJ IVl:JJl~ \i1eJ fIldtil m'Hn'U~ .:JlJ~ll'1 ?11'UeJ::::m 'U6'1 b~ tJd eJ tJii 61 Ib?ll')':]AlllJlU'U~'ljl'1eJ 
1'l1(l~ M(F-7 ~~6'1\?lAeJlJAl 1( 50 IVlln'U 0.70 1:lJ1Adl:lJ(l/:iJ(l~~l'1d bb(l~116'1 \?l.:JAl l:lJbU'U~'ljl'1m'l1(lii, 
Vero tleJtJflll 50 btJeJ11~tlli1 ~.:JffieJmmu'UltJ1Ji'~'l::::'I111tJ1~'U~.:JlJ~11'11J11t1ndru~~eJ.:JfIldvllmtJ 
b'l1(l~:lJ~b~':]I~l'U:lJ M(F-7 tleJn'llm1t1eJ ::::mtlm~tJdeJtJ~ 64 ?ll:JJldflV'U~.:]mdb'l~~'lJf)W(j(l~ M(F­

2, KB, HT-29 blm:: P388 lJAl 1(50 bVlln'U 0.93, 0.33, 0.95 bb(l~ 0.331:lJ1Adl:lJM~(l~~l'1d ~.:JeJtJl'U 
'J 

bnru.n~~ bbl'1eJ~m'U?lb~tJdeJtJii 64 lJ.vm~tJAeJ'l::::lJt.J(ltlldvllmtJl'1m'l1(l~ Vero lV1tJlJAl 1(50 wlln'U 

1.47 1:lJlAdl:lJ(l/~(l~~l'1d ~.:JV':]lJJb Vlm~n'Umd'l111tJ1.vn'U~.:JlJ~ll'1 
'l::::I~'W1Ji'11eJ~m'U?Ib~tJdeJtJ~ 61 ~A.:JbAdl~V!1Ji'd ~\?leJ~1'Un~:lJ Alkylatins ase nt lJvl~ 

bleJ(lA(l bumn tJ hitJl1~.:JlJn(llnmdeJeJn'1'Vl~1tlfIldvh mtJ6'11d~'U~ndd:lJ b~f)UeJ':] n'UtIld II tJ.:J~l'lJeJ':] 
b'l1(l ~:lJ~ b~.:] 1\?l tJ eJ eJ n '1'VlB1A'Vl nd~ tJ ~ 'lJ eJ.:J fIld bb tJ.:] 1'l1 (l ii II (l ~ 'll n ~n'ljru~ til d m tJ 'lJ eJ.:J b'l1 (l ~ '\AI'Ull 

b'l1(l~lJ n 1 'aVl\?l ~lIb (l ::::~'U ~1 n'U IIUti 'ltl n(ll tJ btJ'U neJtI n(l:lJ ~.:] b U tlt.J(l:lJl'll n n 1 d I Vl~tJl '111 'lJ eJ':]6'11 d~ 
A.:J bAd 1::::Vil r; 1 \?l tJ fIl d b tJ~ tJ tI bb tJ(l.:J1'U ~n'ljru~ (1).:J n~11 bUm tJ bb 'U 'U'U eJ.:J til 'a I'll mb 'U 'U a poptosis

'J 

'U eJ n'll ndV.:JlJ'Ul.:J b'l1(lii~ I'll tJbb (l~6'1 (ll tJ~lltJ bb ~l 'll nt.J(l til d'Vl\?l(l eJ':]<U1,:] Ji'tI bl?l \?l.:]1~ I~tlll m d 

ItJ~tJ'UV!~,\~.:J n'dtl'UeJ.:J Presnenolone 7 ~Al1'UeJtlI'11bbVlU.:J (-3 'lJeJ.:Jl':] A 'llf1Vl~leJWldB n'll(lIU'U 

Vl~eJ::::m tllJt.J(ll'1eJ'1'Vl~'Vl1.:J~lm'\Ajv'11tlAll:lJb tJtI~'ljl7ieJ 1'l1(l~lJ~ I~.:J 
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nl1~-:J bm1~~Bdn'Um~tJ'H)tJ(1) BBn~:lJ 69-73 Vll 1(7)tJnl1btJ~tJ'U?111 56-57, 60, 61 bb;;'l:; 

65 btJ'U6'11'JtJ1:;nm.JBBn~:lJl(7)tJnl1v11tJ5n~cJl Oximination t'1'IJ NH20H.H(l nl'J'Vl(7);;'lB'l\l:;v11 

tJ5 n~ tJ1bbU'U one pot reaction btJ'Unl'Jv11tJ5 n~tJl nl'J b tJ~tJ'U Pre~nenolone 7 btJ'U?1l'J 

B'4.;til 5B~ li1't..l6'1 b~ tJ 'J B tJ (1) B B n~:lJ 1(7)!'J \l ~ v11 tJ 5 n~ tJ 1~ 1'U 4-nitrophenyl-pre~nenolone­

carbonate 55 ~-:J1'U~d\l~hjnl'JbbtJn?I1'J 551'U'JtJ(11TU~6'1'VlB m'J1-:J~ 5.2 bb6'1(7)-:J~.m1Jl{BtJ;;'l:;
\J , 

Pre~nenolone oxime 8 bb;;'l~B~li1'U?1b~tJ'JBtJ(1) BBn'li:lJ 69-73 

~1'J1~~ 5.2 bb6'1(7)-:Jt,J;;'l1Jl~BtJ;;'l~'UB-:J Pre~nenolone oxime 8 bb(1:;B~li1'U?1b~tJ'JBtJ(1) BBn~:lJ 69­

73 (A1'UlrubVitJ'lJ\lln Pre~nenolone 7) 

68 

NOH 

R 

R = -OH 93.07 

69 R '" -NHCH2CH2CH2CH2NHz 45.5 

70 R '" -NHCH 2C6Hs 45.5 

71 R = -NH (CH2)6 NH2 38.6 

72 R = -NH (CH2h NH2 40.1 
f\.. 

73 R= -N 0 
"---.I 

43.6 

5.4 	nl'J'VlWl61~'Urld1:lJbtJ'Uv:l~vim'll6161161 <lhJ~~ Pregnenolone oxime 68 ~~m'Um~!'J'J~!'J(1) 

~~n~:lJ 69-73 

q:nne.J;;'lnl1'Vl(7)(1B'tJfIl1:lJbtJ'UV;'l'Jv1m'U;;'l~'V1'\.rl1 Pre~nenolone 7 bb;;'l~ Pre~nenolone 

oxime 68 :Uri1rlJ1:lJbtJ'UV;'l'Jv1m'U;;'l ~1m1·;h'Ul'U 5 'UU(7)1Jlbbn b'1J(1~:lJ~b~-:Jb~B'tJ'1lB-:JtJ1mb(1:;m~'V1-:J, , 

bbn:lJ'UU(7) KB (Human oral cavity carcinoma cell line), b61m~:lJ:;b~-:J~11KlVl~bb(1:;'VlJ1'J'j..'j'Un olJU(7) 

HT-29 (Human colon adenocarcinoma cell line), b'1J (1~:lJ~b~-:Jv1'tJ°lJU(7) HepG2 (Human 

hepatocellular carcinoma cell line), 

leukemia cell line) bb;;'l:;b'1Ja~tJn~\lln1\i1'UB-:J~-:J'UU(7) Vero (African ~ree n monkey kidney 

fibrobla st) UBtJ nl1 50 b tJB~ b~'Uvl n~lJ1Jll1 nl1 btJ~ tJ'UVl~~-:Jni'U'UB-:J Pregnenolone 7 ~ 
mi'tJB'U i11bb VlU-:J (-20 btJ'UmJBBn~:lJ hj:U~·mviBfIl1:lJ btJ'UV;'l'Jv1m'1l(1~ L~m~BnB:;li1'Um~ tJ 'JBtJ(1)

\J 

56, 57, 60-61 bb(1:; 65 :lJlv11tJ5n~tJ1 Oximination 1(7)tJnl'JbtJ~tJ'UVl~~-:Jni'U~rn~'\.JB'Uil1bbVlu-:J 
(-20 btJ'UVll1BDn~:lJ 'V1'tJl1Vll1BBn'li:lJ:Ue.J(1~v111~?1:lJU~fIl1:lJbtJ'l.JV;'l'Jv1m'1l(1~ btJ~ tJ'I.J1tJ n~lJABB:;li

\J \J 

1'I.J?1b&iv1DtJ(1) BBn~:lJ 69 (b\i1~tJ:lJ\llnD~m'Um~tJ'JBtJ(1) 56 ~-:Jbbv1b(i1:lJ1:J:U~'VlB) :Ut.J61v1m'llmI161u 

P3881(7)vllfll (Cso bVlln'tJ 1.171:lJlml:lJ61/li61~t'\m btJ'I.J~Ul6'1'U1\lcl1Vl~'tJB~li1'U?1b~tJ'JBV(1) BBn 

~:lJ 70 (b\i1~tJlJ\llnu~li1 'Um&imuV(1) 56 ~-:J bbl';b(i1:lJ:U~'Vl~rn1:lJ btJ'l.JV;'l'Jv1m'1l 61 61161 U'Vl (7) ?I D'tJ'Vln'UU(7)1'U 
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bb'Ull.u~J'v!~) YfUil€l::;illLJ?I b~cm:ltJii e)€ln~lJ 70 1:UlJt:-JflAl1lJbU'Uvlm'lH'1fl1fl,hJ n~ Vero bbvllJt:-Jfl~1) 
b'1Jflfl1m1 KB, HepG2 bbfl::; P388lJfh ((50 bvhnu 0 .79, 1.98 bbfl::; o . 251lJ1A~llJfl/ilfl~~\?l~ bb~~ 

b'VIlJ€l'Uil'V1~€l€ln~lJ-:V::;fl~m~€l€ln'1Vl~~m'1Jflfl1flU HT-29 bbfl::;1'UVh'U€l\lb~f.nn'U €l::;ill'Um~tJ~€ltJii 
€l€ln~lJ 71 'l~t:-Jflm~Vl~?I€lUb'li'Ub~tJ1n'Unu€l::;ill'U?lb~tJ'S€ltJii €l€ln~lJ 70 A€l1:UlJt:-JflAl1lJbU'U~€l 

b'IJflfl1flu'\..In~ Vero bbvllJ~fll'lm'IJflfl1flU KB, HepG2 bbfl::; P388 lJfh ((50 bvllnu 0.83, 1.74 bbfl::; 

O.171lJlmllJfl/ilfl~~m '~\J1n,n'Ul~m~€l':H;;'U.nmOJn~1111i111 €ldn'U?lb~tJ~€ltJii €l€ln~lJ 70 bbfl::; 

71 b'VIlJ1::;?llJnumTI.111'\.J1 oUOJ~\I n'U~\llJ~l\?l 1~mi)vn::;rl11111'\..I~~'Ul1oUn'U m~€l€ln'1Y1~1X1'Ub'llflfl1flU 
lJ::; b~\I\l1'\J'liijVl HepG2 'VI~m'IJflfl1flUlJ::;b ~\I \l1'U'IlijVl~'U 1 Bn ~\lbU'U~Vl~ l'UilbAlJ::; b ~\I\l1'UbU'UbA~ 
A~ l~l (91 A'U1Vl tJ b U 'U B'U v1U IX 'U 'l bbl'l Al ~ lJ n l~Vl Vl?l€l'U bb 'U lVll\l~'U b~lJ b~lJ ~\I bb'U lVll\l nl ~ €l€l n'1Vl~ 
~::; tJ::; b1mm ~?lm tJIi11'U€l\l?ll~1'U ~\llJ~l (91 bbfl::; t:-JfloUl\l bA tJ\I~OJ::; bnVlt'U b~€llJ m ~1oUOJ ~\I 'U€lnOJ lmY'U €l::; 

ill 'U?I b~ tJ ~ €l tJ ii €l €l n~ lJ 72 1~ t:-J fl m ~Vl V1fl €l\l bb 'Ul 1 tllJ b~ tJl fl'U A€llJ t:-J fl Ad llJbu'U~ 'tI1'l m 'lJfl fl1flU KB 

bbfl::; P3881'UVll\l~t'Ubdm'\..l~tJ'Ub~tJ'Un'U€l::;m'Um~tJ~€ltJii 61 lJfh ((50 bvlln'U 1.25 bbfl~ o.251lJ 

lA~llJfl /ilfl~~ \?l ~ bbfl::; €l~m 'U 6'l b~ tJ~ €l tJ ii €l €l n~lJ 73 1~ t:-J fl m ~VlVl fl 1)\1 bb 'U 11 tllJ b~ tJl n'U n'U€l::;m'U 

?lb~tJ~€ltJii €l€ln~lJ 72 A€llJt:-JflA11lJbU'U~'tIl'lm'1lflfl1flU KB bbfl::; P3881'UVll\l~t'Ub~m'\..l~tJ'Ub~tJ'U 
nU€l::;m'U6'lb~tJ~€ltJii 61 lJfh ((50 bvllnu 1.13 bbfl::; o.281lJ1A~llJfl/ilfl~~(91~ OJlnm~Vl~fl€l\l.n 
6'lllJl~ C16'l ~ '\..11 'U b~€l\lIX'U A€l'VI:U€l€l n~lJlJ t:-Jfll'l€lAdllJbu'U~'tI'U€l\l b 'IlflifimJ ~\I?llJ Ad~ bU\JB n'VI:ui'I\I noU'U 

' '\J '\J 

'VI~\I~ b'VIlJl::;G1lJnum~ 1111 '\..I'\..I~u b'\..I~tJ'UlA~\I?I~1\1'U€l \l6'lb~tJ~ €ltJii?l€lVlAii'€l\l n'\J\ll'Ul~tJ'U€l\l (ui bbfl ::; 

Aru::;[24J ~11i1fl1n'tll~\l1i11 bb'VILl\l'U€l\l'VI:U€l€ln~lJ1'UllJbfl nfl'U€l\l Cholesterol 1 ~\l1'U~.nAru::;~l~mJ.:JA\I
'\J' '\J 

1X€l\lrl'Uf1'11'VI1 U'U1Vll\l m~A\I bA~1::;Vibbfl~15VlVl?l€l'U'1Y1~ bb'U'U1'VI:Ub~mU'U m~V'U V'Ut:-Jfl m~VlVlfl€l\l~l~ 
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