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Abstract

6-deoxyclitoriacetal (1), a rotenoid substance extracted from the dried root of Stemona
collinsae Craib. In this work, 6-deoxyclitoriacetal was converted to epoxide derivative by reacting
with epichlorohydrin and ring-opened with N-heterocyclic compounds. All derivatives were
tested for their cytotoxicities against cancer cell lines. The results showed that the epoxide
derivative (2) showed strong cytotoxicity against all these cell lines with IC,, of 7.33 and 3.21
pg/ml for MCF-7 and NCI- H187, respectively. The morpholine derivative (A) showed strong
activity against NCI- H187 with IC,, of 0.975 ng/ml. Piperidine and piperazine derivative (B and

C) were inactive for all two cell lines.

Keywords: Stemona collinsae Craib, 6 - Deoxyclitoriacetal, Cytotoxicity
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H OCH,CHj

o
epoxide derivative morpholine 1390 R rotenoid derivative
H
N
H H
R = piperidine piperazine “d_]uﬁ’u

519 5 dreg1amstlarsdnen leaaisasdsznouued IWau

Y

(Woo, S. et al, 2008; Kurteva, V. and Lyapova, M. et al, 2004)



[y Jd av
nglszasnveanmsidy
o = 4 9 a (4 =
1. anaasszneu 1sNueeavInsInvusuaeyienn laglmmnatianeauyl lasul Innsii
[ 9 = P o F) A = £ @ g}/
2. dautlasTaseadnarsdseneu Isiiussanana laednuimseengns lumsduds
o 3
FAANLIT

U

d |l
Uszlarunaanazlasy
= v 9 Y a AANAa A 1 tgd'o 1
1. n5100909eA 1 Inged3 19 viaozaon NUONTNAADNIT0ONNENIUNIZAD
4 <3
EFAANLII
v ' o A 5 ' s 3 o A & @
2. ATNNAUIYWUTNNgNTTUMIZABITAaNIII LazitlumaaonrilalumsTnun
<
Tsauzisanaodaiyulus
NINIIVNONANIT
o w . I
MW BEINeIarany (1974) W‘Ufﬂﬁﬁ1ﬂﬂluﬁ]1ﬂ31ﬂﬁuﬂu¢l18ﬁﬂ"lﬂ“§ﬂLﬂuﬁﬁiu
9
NQY rotenoids NIKUA 3 FAAD Stemonacetal (mp. 203-204°C) , Stemonal (mp. 203-204°C)
7
112 Stemonone (m.p. 229-230°C) TAgMIaAAAITNI 3 ¥HAINTINUHINUBUAIBHEN 1131
Y] J v o o a
S9andnNU 50% Ethanol anaa1sdinnlaely matia Column Chromatography 52UU
iazaene CHCl,: Hexane (9:1)
[ =1 4
Leda Mathias tagaae (1997) Ulﬁ’dﬂﬂﬁﬁﬂizﬂﬂﬂiiﬂuﬁ]&lﬂl 1-deoxyclitoriacetal Li1g
< o % 1
6-deoxyclitoriacetal mnmammﬂaﬂam%uﬂwnga CLITORIA FAIRCHILDIANA. WafnsN
Y )
Taseadnvesarsisznounsaesrialagmanania anlnlasalatluagniaaiiine
wFaumeuny
Tana ﬁmﬁﬁmuj wazALz (2003) laanynedIny Iassasunanvedansdsznen Isn
7 Aa = £ o & s 3 I A A ol s 2 o
UBYA NUTIYIUIGNT IUMFTUIUFAANITUTARDAVIIFIA P38S UAZIVIUTAANLITIAL
@ g’/ a Y] a v Aa dy 9
fugalsaa nazsaw lsarmisaae 1a
1 dg! 9 =R [ 4 = 4
Useara nowd uazade (2006) Jaan¥InITdaAIIzia1sUsynoulsnuesa
I a 1 4
6-deoxyclitoriacetal LAz NATOUANMMYUNBADLTAA
. YR v Jde A s A A
Abiy Yenesew UagAMe (2006) llﬂﬂﬂy”li’]igwu‘ﬁiiﬂui’]ﬂﬂ 2 ¥UA AD 7a-O-methyl-12a-
<3 [
hydroxydeguelol L1181 Spiro-13-homo-13-oxaelliptone V1NLNARA Derris  trifoliata LT WU
Y4 = J g’/ = a A 1 %,’ 9 o A [
auwuﬂmuaﬂﬂmamuﬂizﬁmm‘wiumsm”|’gﬂmqqam"lﬂ FINATIC,, NINY 0.74
+0.3 pg/ml
V= A o o s
Sangwook Woo tiazaaig (2007) laanynelInumsdaunsizialsdseneuusy Iny

a ] o £ l o ¥ J < o 2 4
%uﬂiﬁﬂllﬁzu"ﬁlﬂ‘ﬂﬂﬁﬂﬂﬂ"ﬁﬂ@ﬂi]Tl‘ﬁ‘l/lN%’Jﬂ”IW U NITYVYUFAAUSLIN ﬂ"IiEJlIENL’OLl]l"Bll



4 3 o o
Topoisomerase 11 #AZMN3ANEINIIFOUYINUBIAIOUD TAsN1TI6s suoYHUT VoAU TN
3 ] o a J aaa a y o 4
Yum ndnazai lihilarsdnen loadrelfnsersrlaleasu saunsdansigviasisenen
=y a = Y A A a a A o £
uuTnudnyianialdliguauialunsdevvievesddweoriori linaaeugninig
= =t o = ' A o 5)49( = v
B mfTeumeuny §391nn1snaasany aslszaeunduanzsnyniguantialums
A a g ? o £ o & s g ¢ .
IeNVINVDIAD U LTINTEONYNT UM sduduraduzi5wazion lul Topoisomerase 11
FIS 1 v A Ao o’dgl
laannaslsznoudpundunsgiauy
Rukhsana Ilyas Kureshy tagaag (2007) laanu1dlseaninimueaisnmsilaied
4 o (] . ! v o
won lwaasisznovie lua laeldausuilu Nay Zeolite amelaaniziysiannaaiazate
x o aaa a) e (L] . !
Fa'ldvhlfnsentlarednen lya lue'las unas Tns fiudednsuiluegiiaulu Zeolite Flu
R J [} = ! :
msldasdsznowe luatudauluaudoz 1% 15 p-amino alcohols lufSunafgan s
S 3 4 A A 9}3’; s " o o o A a = 4
neosidudnanani Iaulianmny 25 uaz 92 % sy Tasilumaitlasedwen lsavea
~ g;/ 9 = ag o aan = A
alasuiuezlsansdsznoue ludne Twmesan Tunmshilfnie sawamsnaaesvesdsh
a 7 g a 4 =
T lumsiarsdnwen ladn 115 u1a B-amino alcohols laaiufe Twwe3au azues Inau
1 o aan a = I Y an Ao a A 2 = I A
uaznuNlumsvlgnsenlumsialaidwen leddreisililszansnmauin Sanuiluiag
aodunaden uazawnsnti 1l 1¥lunmegaamnssuld
YR A [ o 4
Sangwook Woo LagzAme (2008) ladnbunganunisdunsiziaslsznonn
A 1 o = 3’, 4 3
Touau Inuytaluiuazihlinaaeumsesngnsdususaduzizaazanuamsn luns
o & 7 . S P 2 P
§ugv0U lasal Topoisomerase 11 Tasmsdunsiziaslsznou InTonsuInuduu 4 viia ¥
a o 1 = 4 a a
aesriiauinthaislszney InTousuInuneidwen luaaroaslsznevdiinas 15 laasu
a o o A o | a
moelaanz lulasnu agdndosriiaaeihoywusues In Teusu Tnundunsizi lauuia
= I Y = Y a = < L) ' A
298nen ladaensadldeiaszmaniludniazals sanisnaasanu d15isznounae
= I o 3’1 J <3 Y 1 o A 1 [
2 dwenlwatanuamsalumsdvgusaauzidlaanneassenoudipuna liause
o ¥ J . 1 A o = J Y 1A
duo9eu la1) Topoisomerase 11 @auasilsznouidlaisdnon laadronsa woadl

Aa A @ 3’./ 4 . Y~
dszantamlumsduduenlasl Topoisomerase 1T laau1n



= a
AN 1 a3

J ax av
Qﬂﬂim!!ﬁ$35ﬂ1§3%ﬂ

10

Fomsind gasni UIHNAHAN Uszina
Acetaldehyde C,H,0 Riedel-de Haen Germany
Acetic acid CH,COOH Merck Germany
Acetone C,HO Fisher USA
Chloroform-d CDCI, Merck Germany
Dichloromethane CH,CI, Lab-Scan Thailand
Epichlorohydrin C,H,CIO Aldrich Germany
Ethanol C,H,OH Merck Germany
Ethyl Acetate CH,COOC,H; Lab-Scan Thailand
Hexane CH, Lab-Scan Thailand
Morpholine C,H,NO Sigma-Aldrich Germany
4-Methoxybenzaldehyde C,H.O, Aldrich Germany
Piparazine C,H, N, Sigma-Aldrich Germany
Piperidine CH,; N Merck Germany
Potassium carbonate K,CO, Fisher USA
Silica gel 60 SiO, Merck Germany
Sodium chloride NaCl Ajex Finechem Australia
Sodium sulfate anhydrous | Na,SO, Fisher USA
Sulfuric acid H,SO, Lab-Scan Thailand
Vanilin C.H,O, Merck Germany
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A 0FanATian 4 A Mettler foledo U AB204 Switzerland
(Analytical balance)

A oFanATian 2 A Monobloc 1 PB3002-5 Switzerland
(Analytical balance)

wsoaALY Buchi B-740 Switzerland
(Cooling)

Taﬂﬂmméﬁu Duran Germany
(Desiccator)

inseszmeniamelinudud Buchi U R-114 Switzerland
(Evaporator)

insoeBosnaudulosu Surlsusa | Perkin Elmer SpectrumRX 1 UK
anlnlpsines

(Fourier transform infrared

spectrometer)

ﬂi} auANNIoU Heraeus instrument § U D-63450 Germany
(Hot air oven)

3o nas iAoy Fisher Scientific UK

(Hop plate and stirrer)

w3eafindosunnmdns Taud Varien 400 MHz magnets USA

anInsimos

(Nuclear Magnetic Resonance




12

35M5NAaa
U =3 dJd
manaam3lsznoulsNHeYAIINIINHUBUAYIYIEND
2 = a o 1 Y a
1. SINAUDUMERIINURIVAAZIDEA 2 A laniu ussylamauzuiiiile
A o o ~ Y o o o ' o y £ yg
2. dudhazate lanae Tstimuldszaudhazaregeannszaumesinuia 113l
[ 4
a1 2 dlav
@ o =\ 9 A Y Y o ° [
3. suedviazate lanas Istmudlenioaszveuianieldaudud arsana
Ay Y F o ~ A
ne1un'1d UAena anyuzvMilieIniia
[ 4 a % o = o o
4. anaasdizneulsiussaalrumaiaaeauiilasu innii las sz uudaim
~ =Y Aa o [ < ~
azaenay lanas 130my 180wy Hazenaozdan 1uens1aIu 2:2:1 (v/v) 10 Fraction 118
1Y 4 ] H [ 4 a
1NADEUN 1AZIIVIIVNAAE Fraction N I1HHANIINATOUNNOUNUINOATIVADUAWNATIA
a 4
Nuawes Iasu lansail
A

5. igniendnuaiaslsznou Ishivesanana lamematianealnInsalnil Ae

FTIR ttag NMR a5ilszneunanald Ao arsisznou 1

msdunsIzReyuEsiuesa

msdunsIzvioyusTsiiuesd 12a—hydroxy-2,3,9-trimethyl-11-
oxiranylmethoxy6a,12a-dihydro-6H-chromeno[3,4-b]chroman-12-one (msﬂszneu 2)

1. FaenssznenTsiiuesd 50 daansy waz K,CO, 180 Haansu Taluviadunan 2
A9 YUIA 250 ml

(%

a A aa = J I o 9
2. 18 Acetone 15 Haaaas uazIvand a3 ¥lus melaaninglulasou
A X ? A aa = v 7 3 ]
3. 1AW epichlorohydrin 0.10 ¥agans sWansaIsaza onauilual 24 ¥21u9
o o v A ] 9 v o
4. 3LIMIAINIAZA1IDDNNIBIAT DTV BLHIN8 IARNUAUN
A o N ¥YY v o =] A aa 9 )
5. azaneaIndunI 1z laaeaiiazaielanas 15iimu 20 aaaas uazadIm
- y .
aza1e'lanas IsUmudIe1i uag NaCl audiau
a = [ [ d’ %’ % o IS
6. anlmReugamanouleasd iegaiinainadiitazatelanaslslimu nyeq
o o 4 [ 'o o [ 4
15028 LAZIIMEAITIaza1g0naleAI 09T saLansldanuaud esdunsigi
'd
a = a % o
Ifusgns Iaeldmatianedaui Insun Tans1il
a 4 [} o a S A d‘
7. Wgarenanyal lagmatannanlnlasalnl Ae FTIR waz NMR @1351)5znoui

[ 4
Funszitla Ao a151lszney 2



13

msﬁ'asmwﬁmg! “uﬁisﬁueﬂﬁ 12a-hydroxy-11-(2-hydroxy-3-morpholin-4-

yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-one

(@s5Uszneu A)
3 Tu ethyl acetate 5 Hanans

4
1. ensisznou 2 vwiin 20 Haaniu azale

a a aa v dd o
2. IANE1592a18 morpholine 0.2 Haaans sWansilunal 15 ¥ 1ug

g}J 2 Y a = a 9 v o Y A
3. mm"lﬂwqmwmaﬂawum@mwgwm ISNIAINIASDIYDDNAIYLATON

U

¥ v )
3$LWEJ!LWQﬂ'lfJi§]ﬂ'J'|3Jﬂuﬁ']
Y Y 1 v ¥y v o a A Jd a Aaa
4. ANAYUULAZANABIAIYAINIAE A1 UNTY Dichloromethane 20 HAAANT
'
IgN5

v o Y A ) v v o o q ¥
5.3$m‘c’J@]’J‘I/Hﬁ%ﬁ?ﬂf)’f)ﬂﬂ’JEJLﬂﬁ@Qi%LﬂﬂLLﬁﬂﬂWﬂi@]ﬂ’ﬂMﬂMﬂW ‘VIﬂWU

Taomatinaodui Iasu Ians i
a J @ J a = =
6. Ngatenanual lagmatiananlnlasalnll ~ As FTIR  uaz NMR

[

Wla Ao a5z A

assznoundunsIe

MIqUNT 131%614%14%1‘5 ﬁm’)ﬂﬁ 12a-hydroxy-11-(2-hydroxy-3-piperidine-4-

Q

yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno|[3,4-b]chromen-12-one

(ms51Uszneu B)
ans’ Tu ethyl acetate 5 laaans

anNIl asany

Y

1. @151U5znou 2 1niin 20 Na
= L . a Aaa =) [ )

2. IANE1502210 piperidine 0.2 Haaans sanwunal 15 %3 Tug

3’/ Qy Y a =3 a9y (% o 9 d'
3. mm”l’fﬂﬁqqumﬂm%umqmwgmwm ITINIAINIASD1YDDNAIYLATON

Y ) )
seineuianelan uAUa
Y 9 3 v 3w v o a ad a aa
4. ANNYUULACTNAFINIYAINIDEA18DUNTY Dichloromethane 20 HaADNT
'
IgND

v o Y A Y 9 v o o Y
5. igl‘ﬂEJG]'J‘VI'la3ﬁ1?]'0'f)ﬂ@'Jfllﬂﬁf]\‘l53&1’75““\11]181@]?13’]%@1!@]’] 1/]’]11’7°U

Taomaiianediuni lasunlans il
a J v C4 A S A
6. Wgaenanval lagmataneannlasalnil Ae FTIR  1ag NMR

{ [ 'l
mslsznounduninzyia Ao a13dsznou B

MITUNT 1rieuHE I siuesd 1 2a-hydroxy-11-(2-hydroxy-3-piperazine-4-

Q

yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-one

(@s5Uszneu )
Y
1. ensisgnou 2 Winin 20 Haansu aza1elu ethyl acetate 5 Haaans



14

a . . A aa =) AR~ o
2. 101992018 piperazine 0.2 UARANT srlanailunan 15 1 1us

y 2 ) A = Ay @ o v A
3. mmhlﬂwqmwgilaﬂawuﬂqu‘ﬂ{]n‘ﬂm FLNYAINASANYDDNAIYLATON

] 9 v o
szmeanranie lannuaue
kY Y %‘ [ %’ 9 ) a =4 . A Aaa
4. 219AYINLALANATINIIAINIALA18DUNTE Dichloromethane 20 Jaaans

] v '
5. sTmediazatveenmenIosszveuraneldnnuaud ildusqns

Taomaiinaoaui Insunlans i
a J @ J a = =
6. Ngatonanyal lagmadanwalnlasalnll Ao FTIR  uag NMR

A o P
msilszneundunsizitla ae a15ilszneu €



15

Morpholine, EtOH

o Reflux, 15 h
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6-deoxyclitoriacetal (7119 lsznou 1)
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Chemical shift (ppm) Assignment
3.748 s, 3H, OMe-2
3.767 s, 3H, OMe-9
3.813 s, 3H, OMe-3
4.439 dd, 1H, H-6
4.469 d, 1H, H-6a
4.546 dd, 1H, H-6
5.963 s, 1H, H-8
6.046 s, IHH-10
6.489 s, |H, H-4
6.680 s, IH, H-1
11.504 s, IH, H-11
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aslsznou 2 alweduANananNIAY 71.81% Ugnseimavuuaainagl 10 veya
anudnazsiiavesmsaunndudsusaanlnasuuaasfinise s Jeyardinaiy 'H-NMR
HEAIAINIIN 6 uazduWsusaalna ez mlnaiy 'H-NMR veea31lseney 2 nanaaagy

11 4ag 12 Auaau

MeO MeO

K,CO3, Acetone

OMe Reflux, 12 h OMe

OMe

msilsznou 1 epichlorohydrin a1silszneu 2

o

510 10 UfTemadunsizieoywus 15iuees 12a-hydroxy-2,3,9-trimethyl-11-

U q

oxiranylmethoxy6a, 12a-dihydro-6H-chromeno[3,4-b]chroman-12-one (&3 sznou 2)
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M99 5 Yeyannuduazsiavesmsdunnsurlsusaminasuueseyus 1siussd 12a-
hydroxy-2,3,9—trimethyl-11-oxiranylmethoxy6a, 12a-dihydro-6H-chromeno[3,4-b]chroman-12-

one (@15U58n0Y 2)

Wavenumber (cm’) Functional group
680-860 C-H Bending (aromatic)

1210-1320 O-C Stretching
1395-1440 C-OH bending
1500-1700 C=C Bending (Aromatic)
1620-1750 C=0 Stretching
2850-2950 C-H Stretching (Alkyl)
3200-3550 O-H Stretching

100

N j - /‘\ /’W“W\ S

80 -
%T 3449 29 .’n MO

822

70 - O-H C-H
126

60 -

40 4

T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

-1
cm

ﬂﬁ 11 dususaeilnnsuvesansisznou Isfiuesd 12a- hydroxy-2,3,9—trimethyl-11-

oxiranylmethoxy6a, 12a-dihydro-6H-chromeno[3,4-b]chroman-12-one




M523 6 Toyaalnasy 'H-NMR ¥030uus 15H100d 12a-hydroxy-2,3,9-trimethyl-11-

oxiranylmethoxy6a, 12a-dihydro-6H-chromeno[3,4-b]chroman-12-one (813 sznou 2)

22

Chemical shift (ppm)

Assignment

2.96
3.02

3.32-3.35
3.67
3.68
3.73
3.95
4.04
438
4.46
451
5.96
6.40
6.44

6.46

dd, J=2.5,5.0 Hz, 1H, H3’
dd, J=5.0,5.0 Hz, 1H, H3’b
m, 1H, H2’

s, 3H, OMe-2
s, 3H, OMe-9
s, 3H, OMe-3
dd,J=11.3,11.3,11.3 Hz, 1H, Hl’a
dd,J=4.7,11.3Hz, 1H, HI’b
dd, J=12.0, 12.0 Hz, 1H, H-6
d,J=2.3 Hz, 1H, H-6a
dd,J=12.0, 12.0 Hz, 1H, H-6
s, 1H, H-8
s, IHH-10
s, 1H, H-4

s, |H, H-1
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51 12 anlnasy 'H-NMR vesmsilsznonT5iueod 12a-hydroxy-2,3,9-trimethyl-11-

oxiranylmethoxy6a, 12a-dihydro-6H-chromeno[3,4-b]chroman-12-one (819 sznou 2)
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wamiﬁamswﬁegﬁuﬁisﬁmﬂﬁ 12a-hydroxy-11-(2-hydroxy-3-morpholin-4-yl-
propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-one
(@s5Uszneu A)

UgAsemsdunsiedeyriuiues rlau (@sdsznou A) uaasdagyl 13 1dulesidud
Hawan 98.60% doyananlnlasalni FTIR uaanin1sn s %’auﬁammﬁuawﬁmm
ﬂ"li??l!"l]"lﬂauwiniﬂﬁlﬂﬂﬁghﬂlﬂﬂﬁ"ﬁﬂizﬂﬂ'ﬂ A Ll,a38HV\|iniﬂﬁlﬂﬂﬁgﬂ"lﬁ’)\iﬁ"ﬁﬂigﬂﬂﬂ A

[ 9 [ o
uaaenagy 14 uazvoya H-NMR UAANAIAITN 7 Basuannagll 15

MeO
H
N
( j EtOH
+ . - L,
o Reflux, 15 h
OMe
OMe
OMe
O
]
=
missznen 2 morpholine misdsznen A

sUN 13 Unseimsdunsizeywus 1sfiuooa 12a-hydroxy-11-(2-hydroxy-3-morpholin-4-yl-

propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-one (131/52nou A)
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a 9 A a & a @ o o = 4
AT« 7 Gllf)uuaﬂj'luﬂllazsﬁuﬂsllﬂ\‘]ﬂ'ﬁﬁu%1ﬂ@UV‘Iﬁ']lﬁﬂﬁl‘]Jﬂﬁﬁumﬂqguwuﬁiﬁﬂu@ﬂﬂ 12a-

hydroxy-11-(2-hydroxy-3-morpholin-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-

chromeno[3,4-b]chromen-12-one (13 sznou A)

Wavenumber (cm )

Functional group

680-860
1000-1250
1210-1320
1395-1440
1430-1470
1500-1700
1620-1750
2860-2950
3500-3700

C-H Bending (aromatic)
C-N
O-C Stretching
C-OH bending
C-H Bending (CH,)
C=C Bending (Aromatic)
C=0 Stretching
C-H Stretching (Alkyl)

N-H Stretching

100 —“V‘”L\ [\,\.

90 |
80 |
70
%T
60 |

50

40

N

3765

o

4000

2366 u
2037 '
3456 C-H ‘ 821
0O-H 1265 ‘
57 1207 1448
=0 °° C-N
T T T T T T T
3500 3000 2500 2000 1500 1000 500

cm

-1

51 14 BurlsusaanlnaSuvesoy U 151108 12a-hydroxy-11-(2-hydroxy-3-morpholin-4-

yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-one
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o

M5199 8 Toyaalnasy 'H-NMR ¥030yus 15Au00s 12a-hydroxy-11-(2-hydroxy-3-

morpholin-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-

one
Chemical shift (ppm) Assignment
2.38,2.63 t, t, 2H, H4’
2.88,2.88 t, t, 2H, H5’
3.56,3.56 t,t, 2H H6’
3.67 s, 3H, OMe-2
3.68 s, 3H, OMe-9
3.73 s, 3H, OMe-3
3.96 dd, 1H, H1’b
3.96 m, 1H H2’
4.05 dd, 1H, H1’a
4.38 dd,J=12.0,12.0 Hz, 1H, H-6
® 1983REE00R0RT S 812 20 1OARE L LAAE
A
30Me
4H
H1'-Hs'
|
‘ H3'-0OH
JL_AL ,‘
A N
& & 3 &8 Ra2=88
| L | L | L | L | T T 1T ‘ L | L | L | L ‘ L | L | L
11.0 10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 20 10
ppm (t1)

51 15 enlna$u 'H-NMR vesa15sznoulsfiuesd 12a-hydroxy-11-(2-hydroxy-3-morpholin-4-

yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-one
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wamiﬁamswﬁegﬁuﬁisﬁmﬂﬁ 12a-hydroxy-11-(2-hydroxy-3-piperidine-4-yl-
propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H chromeno|[3,4-b]chromen-12-one »
(@s5Usznou B)

UYgnsermsdunsizeyius lnwesau (a15syneu B) uaasdazy 16
1RuesiFudnanan 77.51% feyameminlasaind FTIR uaasdamsnad o wazgil 17

doya H-NMR uaaaaea1519 10 uazgil 18

Qa

MeO MeO
H
N
X EtOH
-
Reflux, 15 h
OMe OMe
OMe
(0]
N
asisznen 2 piperidine msdszneu B

sUf 16 UfAsonsdunsizrieyius lsfiuesa  12a-hydroxy-11-(2-hydroxy-3-

piperidine-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H chromeno[3,4-bJchromen-12-

one (a151/52ne1 B)

M3191 9 Toyannuduazsiiavesmsaunnduls usaanlnaSuve soYRUT 15iuoss 12a-
hydroxy-11-(2-hydroxy-3-piperidine-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H

chromeno[3.4-b]chromen-12-one

Wavenumber (cm ) Functional group
1430-1470 C-H Bending (CH,)
1500-1700 C=C Bending (Aromatic)
1620-1750 C=0 Stretching
2815-2832 C-H Stretching (O-CH,)
3500-3700 N-H Stretching
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100

80

0 I JE
AT ]/ ~o 1267 | 1124
60 rl_oH, *
2 0
0-H g NJ:- 1611
40 QS C=0
-
a
20
T T T T T T T
4000 3500 3000 2300 2000 1500 1000 500

U

yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H chromenol3,4-b]Jchromen-12-one

M5199 10 Toyamilnasy 'H-NMR 9401415 1571008 12a-hydroxy-11-(2-hydroxy-3-

o

51 17 durlsusaanlne Suveseyus 15HUoua 12a-hydroxy-11-(2-hydroxy-3-piperidine-4-

piperidine-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H chromeno[3,4-b]chromen-12-

one

Chemical shift (ppm) Assignment

1.2 dd,J=11.3,11.3 Hz, 1H, H6’

2.92 dd, J =5.0,5.0 Hz, 1H, H5’
3.43,3.66 t,t, 1H, H4’

3.76 s, 3H, OMe-2

3.77 s, 3H, OMe-9

3.79 s, 3H, OMe-3
3.90,4.44 dd, J=2.5,5.0 Hz, 2H, HI”

3.92 m, 1H H2’

4.46 dd, 1H, H-6B

4.55 dd, 1H, H-6A

6.04 t, IH, H-6a

6.08 s, IH, H-1

6.47 s, |H, H-4
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51 18 @A 'H-NMR vosassznonlshinesd 12a-hydroxy-11-(2-hydroxy-3-
piperidine-4-yl-propoxy)-2, 3, 9-  trimethoxy-6a, 12a-dihydro-6H-chromeno(3.,4-b]

chromen-12-one

HansaunIIzioYILE ] sHuesd 12-Hydroxy-11-(2-hydroxy-3-piperazine-4-yl-
propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6 H-chromeno[3,4-b]chromen-12-one b
(@s51sznev €

Uasermsdunasizieyius lwwes1du (a15dsznou © uansdazal 19
Rulofidudnanan 67.18% doyanaalnlasalndl FTIR uansdanianed 11 wazg1l 20

Joya 'H-NMR Haaiaen1i19 12 uagaagil 21
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msilsznow 2 piperazine asiszneu C

sUN 19 dfnsermsdunsizfeyius Isfiuesd  12a-hydroxy-11-(2-hydroxy-3-

piperazine-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3.,4-b]chromen-12-

one (d15152n®1 C)

M99 11 Yogannudiagsiiavesmsdunoususasnasuue o yiu s 1siueoa 12a-
hydroxy-11-(2-hydroxy-3-piperazine-4-yl-propoxy)-2, 3, 9- trimethoxy-6a, 12a-dihydro-6H-

chromeno[3,4-b]Jchromen-12-one

Wavenumber (cm’) Functional group
680-860 C-H Bending (aromatic)

1000-1250 C-N
1395-1440 C-OH bending
1500-1700 C=C Bending (Aromatic)
1620-1750 C=0 Stretching
2815-2832 C-H Stretching (O-CH,)
3500-3700 N-H Stretching
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51 20 SuW5mﬂmﬂﬂ@%’mmwﬁuﬁiﬁu%ﬁ 12a-hydroxy-11-(2-hydroxy-3-piperazine-4-

U

yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno|[3,4-b]chromen-12-one

m5191 12 Yeyamilnady 'H-NMR ¥99014u5 1571004 12a-hydroxy-11-(2-hydroxy-3-

piperazine-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-

one
Chemical shift (ppm) Assignment
1.63 s, |H, NH
2.43,2.41 t, t 1H, H6’
291 d,J=2.2 Hz, H4’
3.00,3.10 t, t, IH, HS’
3.68 s, 3H, OMe-2
3.75 s, 3H, OMe-9
3.80 s, 3H, OMe-3
4.42 dd, J=12.0,2.5 Hz, 1H, H-6
4.51 d,J=2.3Hz HI’
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5190 12 Toyamilnasy 'H-NMR v030y#us 15Huees 12a-hydroxy-11-(2-hydroxy-3-

piperazine-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-

one (Gl"e])
Chemical shift (ppm) Assignment
4.59 dd, J=12.0,2.5 Hz, 1H, H-6
4.81 m, H3’-OH
5.96 d,J=2.3 Hz, 1H, H-8
6.00 d,J=2.2Hz, 1H H-10
6.48 s, |H, H-4
6.60 s, 1H, H-1
t s smnnid et s fe
s I PR PR
) Tk 30Me
F Civie
4H
]
1H-NH
H3'-0H, | !
v Jh M y 9 | _»JHI,QJ s
¥ y [ W W (IR
E b & E : &Rk REE
|['|['|['|['|i|||if]f'|l'|l'|f'|['llIll_r['l['I['I['I['li'llllflf'l['l['lf'l['lil
1.0 10,0 a.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0

ppm (t1)

3Uf 21 aulnasy 'H-NMR

= J
voud15Usenoulsnuosa

12a-hydroxy-11-

(2-hydroxy-3-piperazine-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-dihydro-6H-chromeno

[3,4-b]chromen-12-one
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a J av
I1IUNANTFIVY

(Y] d
mafSeuneuramlnnin 'H-NMR vesa15dsznevlsiiuesn 6-deoxyclitoriacetal
v d a d
uaz ayHEvesanssznoulsiivens
[ 4
msfSeunevatnasuvesarsdsenoulsNusea 6-deoxyclitoriacetal
o

(@151U32n0U 1) AUBYWUT 15 108d 12a-hydroxy-2,3,9-trimethyl-11 oxiranylmethoxy6a, 12a-

dihydro-6H-chromeno[3,4-b]chroman-12-one (813 1lsenou 2)

30OMe

Epichlorohydyin

4H

arsilszaen 1 ‘

i

[rTrTror [ r o[ T [T T T [ T 1T LU B B B ) A R L L
110 10.0 8.0 8.0 70 6.0 50 4.0 30 20 10
ppm (1)

51 23 anlna$u 'H-NMR vosmsilsznonTsfiness 6-deoxyclitoriacetal (@151)52n0 1)
Lgazauﬁ’ uflsnuees 12a-hydroxy-11-(2-hydroxy-3-piperazine-4-yl-propoxy)-2, 3, 9-

trimethoxy-6a,12a-dihydro-6H-chromeno[3,4-b]chromen-12-one (@151lszneu 2)

1 I J {1 o ] a
911N 1A598519909 6-deoxyclitoriacetal W11 C-11 Huamsveunaenuwy leasenda
&£ o 1 <3 o oA a aan ) 1 a aan A
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6-deoxyclitoriacetal NANLU UIAINAIIU LﬂﬂlﬂuﬂuWMﬁ@Wﬂﬂ"l“ﬁﬂ (ﬁ”li‘]J'iSﬂ@‘U 2) 91N
o = 4 . . o A J o
dilnasuves d151sznou1sNUoea 6-deoxyclitoriacetal (1) uazwwuﬁaweﬂ'lcm Aa31l 23
< 1A ' A J o oA . . ~
ilSWIL!’J"I‘W?IGUE’NWﬂ;lj"lﬁlﬂiﬂﬂﬁlf%ﬂ"liﬂﬂu@nuﬁuﬁ% 11 UBN 6-deoxyclitoriacetal 1 11.5 ppm &
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‘W”Iflhl‘]J uazNﬂWﬂaaTsllamummgmum WnvoelUsnouns 4 voq 6-deoxyclitoriacetal N
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AN 1, 4, 8 1AL 10 9NUAINY uazindoulfiamg upfield #iA1 Chemical shift aAaq LAz
Usingfinvosdinas 15 laa3uluyie Chemical shift 543119 2.9-3.6 ppm
msifSemfsvanlnafuveseyuslsfiuesd 12a-hydroxy-2,3,9-trimethyl-11-
oxiranylmethoxy6a,12a-dihydro-6H-chromeno[3,4-b]chroman-12-one (a3 sznev 2) 1
auﬁuﬁisﬁueﬂﬁ 12a-hydroxy-11-(2-hydroxy-3-morpholin-4-yl-propoxy)-2, 3, 9- trimethoxy-

6a,12a-dihydro-6H-chromeno|[3,4-b]chromen-12-one (€113 lszneu A)

30NMe

Morpholine

w14 LR

DR T QEEE T T | T R e TSRl Sy | el IR U
110 100 a0 80 70 60 50 40 30 20 10

ppm (T}

3 U 24 a1lnasy 'H-NMR 09 12a-hydroxy-2,3,9—trimethyl-11-oxiranylmethoxy6a,12a-
dihydro-6H-chromeno[3,4-b]chroman-12-one (a1513gn0U 2)AUoyWUT 15Hiuooa
12a-hydroxy-11-(2-hydroxy-3-morpholin-4-yl-propoxy)-2, 3, 9- trimethoxy-6a,12a-

dihydro-6H-chromeno [3,4-b]chromen-12-one (& 15152n0U A)

v A 4 | 9 a = A 14
msoynusonen lva gnilassdlreasiseneuenne 15 lundnatiausn Ao wos i

a 9 Iy (a Y] a 9 A
au Taseadwveaves Iaudsenoudle luTasnunazeondauluTassad 199 uriunnvasy

A 1Y) = aan { a a I
2wen lvaveseyiusaissznon 2 gnillasendlsilfisermsunuidlsiiang Te Tildinadlu
puwusuei IWau (msdsznou A) mlnasuveseyiusues IMaulsingTusaouveq

4 = [ A Aa a a P o 1
miﬂszﬂe‘umsTwammwg"lamaﬂ%amﬂﬂ%mmsrﬂmqﬂwaﬂ"lwmmzmm 5.25 ppm
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= = v o d = dJ
msulismmsmaulnﬂsummwwuﬁisﬂuaﬂﬂ 12a-hydroxy-2,3,9—trimethyl-11-
oxiranylmethoxy6a,12a-dihydro-6H-chromeno[3,4-b]chroman-12-one (a3 szneov 2) 1y
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