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Synthetic Derivatives of Diosgenin and Their Antinociceptive
and Antihypercholesterolemic Effects

Haksoon Kim and Eunsook Ma®*
College of Pharmacy, Catholic University of Daegu, Hayang 712-702, Korea

Abstract — Twelve epoxy and hydroxydiosgenin derivatives (DI-1~DI-12) were synthesized from diosgenin (25(R)-5-
spirosten-3p-ol). Diosgenin was epoxidized with m-chloroperoxybenzoic acid (mCPBA) to oxidize 25(R)-4at,5a-epoxyspiros-
tane (DI-1). Diosgenin was reacted with DDQ to form 25(R)-1,4,6-spirostatrien-3-one (DI-2), which was treated with 30%
H,0, to give 25(R)-1a,20-epoxy-4,6-spirostadien-3-one (DI-3) and treated with mCPBA to form 25(R)-6c,7ct-epoxy-1,4-
spirostadien-3-one (DI-7), respectively. DI-3 was reduced with NaBH, to afford 25(R)-1a,20-epoxy-4,6-spirostadien-3(3-ol
(DI-4) and reacted with Li metal in absolute ethanol to form 25(R)-2-ethoxy-1,4,6-spirostatrien-3-one (DI-5). DI-7 was
reduced with NaBH, to produce 25(R)-3B,7a.-dihydroxy-4-spirostene (DI-8) and treated with Li metal in liquid ammonia to
produce 25(R)-7a-hydroxy-4-spirosten-3-one (DI-9). DI-2 was reduced with NaBH, to form 25(R)-4,6-spirostadien-3p-ol
(DI-10), which was stirred with 30% H,0, to synthesize 25(R)-4,6-spirostadien-3-one (DI-11) and reacted with mCPBA
to give 25(R)-4P,5B-epoxy-6-spirosten-3p-ol (DI-12), respectively. The antinociceptive effects of synthesized compounds
were measured by hot plate method and compound DI-7 significantly exhibited antinociceptive effect. DI-2 decreased the
serum triglyceride and total cholesterol levels in poloxamer P-407 injected rat.

Keywords [ diosgenin, epoxidation, antinociceptive, antihypercholestrolemic, hot plate method, poloxamer P-407

Diosgenin2 Dioscorea <5 21&2] AF-ollA] A== tEAQ = A steroid A2 F8 FABE ARFHo] k2
furostanol sapogenin®} UE O 3}ETH-L 25(R)-5-spirosten-3p- Al B2 A 55 frairle] e 23] &40
olo|th. Dioscoreat & AIAIH O R 60001%F2] 2&0] EAlE o) o Yehli= 20F o] B52 2L 4%/ 4% A
o] % 25%ulo] A4 753 AoF A Yk Diosgenin 7ol 938 9 olttY Diosgening 4y, AEZE 7} =4
WA A F2 A= Dioscorea villosas 27| g oY Ag Soll YleA] AMgslaL B R olF RFEAS Faled
OKwild yam)Q R HE] th dojWr), FQ AEQ dioscing A Bl digh 2Zgo] Q1S Zlo® oSHrh
ApResle) 28 4 qlow, thardt AelEd 28-S 7H 53t Diosgenin® T340 FAMI SR 18] cholesterol &
I 9 FEEoth Widel opy 2 nZHAEHELT £ a7 AAZ 283hH, T3 cholesterole F/32H)
(hypercholesterolemia), 71¥#4] A&} Aol A5 A%, 429, 2 wisA 2% 9oz wiAds FXFOZA serum B
FAE22g W 0N H77) FFE 5o AH AMEEo] k0. liver cholesterolo] ZHAEl] nFHUXHEE T G} eS
o U E3] F£2al §AM] wlio]l progesterone, estrogen, I Hysldeh 512 13gks. =akst atherosclerosis®] AEANE &

dehydroepiandrosterone(DHEA) 5-¢] tl-4-F & HA| AR =1 27} Qo] dAA Yk
Epoxy 33182 §71313FE 390l oAl F1klEA] Bel &
SH T Y2 B oh e AR E Tk 23S YehiER

#3L =to] fgh Foj= AxjelAR 514 Ezlo] shile]] | Q. =x :
(50 053.850.3621  (912%) 053.850-3602 2y E7] PAel e o] o‘%]:}‘-. 53] CYChC a,B—unsatur:-lted
(E-mail) masook@cu.ackr carbonyl compound®] 7-$-*= ring size, steric factor S2] %O
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Diosgenin 54 #4437 2% U YA &} 57

Z Aokl Wt KX MEAR1 epoxidation @ reduction Hhgo] A
oz QAAEY Sl 3589 o) 7Pssteh?

B AYeME ikt B4o] o]Z5)E diosgenin §E4 7N
Hko] 91310 2 diosgenin® A, B ringS- 2,3-dichloro-5,6-dicyano-
1,4-benzoquinone(DDQ)Z  AF3}AA cyclic a,B-unsaturated
carbonyl compound® 25(R)-1,4,6-spirostatrien-3-ones- /33t
% Aokl w2 HelAd Q1= epoxy FEi= hydroxy® =4S 3
Aala, o5 IRFES thAkeE hot plate methodS ©]&-3 2
% 223} poloxamer P-407 L TR EF APRS gg1519

go] Al TRl BT ehu Al sigih.
SERE

Ao} & 717]

TE 5 k-2 ARREP] Hell Exe] wHoE A W A
zato] ARg3IGlon del s adt AJokS Aldrich, Fluka, ¥
SigmaAle] 55 9 dFS AREERITE §% £ Gallenhamp
TRSANE AR 5 B2 A et H-, BC-
NMR 4! NOESY spectrum2 Varian AS 400 MHz spectrometer
& A8t 9= CDCLSF DMSO-4.5 AHE3H3or
chemical shift= tetramethylsilan® YR EFEAZ Ag-3he]
S(ppm) A2 FAISI T coupling constantgh> HzE WFER])
21t} IR spectrum<- Jasco FT-IR 300E spectrometerE A&
3to] 43193l Mass spectrum(FAB)S Tandem mass
spectrometer& ©]-8-3l0] 74 3}3it}t. Medium performance
liquid column chromatography= YAMAZEN MPLC YFLC-
AT-580-10VE AREsISIch. HgazwlE 1o (TLCYE silica gel
plate(Merck, 60F,s)& AHE-8131 3}3HE2] FA= silica gel
(Merck 9385, 230~400 mesh)= ©]8-3}%] column chromato-
graphy 2 2 3iAY AdH o= siqlch

e

25(R)-5a,60-Epoxyspirostan-3p-ol(DI-1) — 25(R)-5-spirosten-
3p-ol(diosgenin, 1g, 2.4 mmol)}= chloroform(100 mf)el 8312
7131 mCPBA(480 mg, 2.78 mmol)& 7}3to] wE-SA1A 315HE
DI-1& ¥5ic}. Crude product= column chromatography(ethyl
acetate : n-hexane=1:5)2 Aslo] W] =5 AA S o
pei=

Yield : 960 mg(93%), mp : 200~202°C(202~204°C).1”

25(R)-1,4,6-Spirostatrien-3-one(DI-2) — Diosgenin(5 g, 12
mmol)}E: dioxane(125 m)°ll €3)A)7)1 DDQ0 g, 88 mmol)y&
AZolA 7hIT -5 FolA 24413 §ES-A)1Z1 3 MPLC(ethyl
acetate : #n-hexane=1:10)Z2 ¥-2] A5t} DI-22 <ot

Yield : 3.04 g(62%), mp : 206~208°C(207~209°C).”

Vol. 51, No. 1, 2007

25(R)-1a,2a-Epoxy-4,6-spirostadien-3-one(DI-3) — 3}5+&
DI-2(3g, 7.34 mmol)& methanol(60 m)ell F-|A|7]1IL 5%
NaOH-MeOH(0.6 m))$} 30% hydrogen peroxide(6 m)=2 A<
oA 7¥8kaL 22A)17F WRS-A)7]11 MPLC(ethyl acetate : n-hexane
=1:10)Z ¥ AAsl 318hE DI-3E <A Lt

Yield : 3.04 g(62%), mp : 220~222°C(219~220°C)."¥

25(R)-10,2a-Epoxy-4,6-spirostadien-3p-ol(DI-4) — 3} 3+ =
DI-3(500 mg, 1.18 mmol)- absolute ethanol(50 miyil 2sA17]
1 sodium borohydride(135 mg, 5.53 mmol)& A -2-0°lA 7}3t
F 1827 WSAlZ| L TLCE EE-E2lo] Azl e #lstal
HCl 898 718t 1Mz wlslsleh, whe-E3ha-8 w55}
ethanold A8t B2 5%l methylene chlorideE 7}F51od
FZ315L ¢ MgSO, = 7%, o3, w5l 2A4E 4tk
©]& column chromatography(ethyl acetate :#-hexane=1:5)
2 AAste] Wi a5t AFE G

Yield : 267 mg(53%), mp : 199~202°C, IR(KBr) cm™ :
3391, 2947, 2928, 2867, 1450, 1375, 1H-NMR(CDCIS) é :
0.82(3H, d, /=6.2 Hz, H-27), 0.88(3H, s, H-18), 0.903H, d,
J=6.6Hz, H-21), 1.03(3H, s, H-19), 3.27(1H, br d, /=10.8
Hz, H-26), 3.35~3.46(2H, m, H-26, H-2), 3.51(1H, d, /=4.2
Hz, H-1), 4.43~4.46(1H, m, H-16), 5.23(1H, s, H-4), 5.67
(1H, d, J=4.8 Hz, H-6), 5.95(1H, dd, /=2.2, 10.0 Hz, H-7),
BC-NMR(CDCly) & : 140.0, 131.3, 128.1, 121.0, 109.4, 80.7,
67.0, 65.7, 62.0, 58.7, 55.9, 45.6, 41.8, 41.1, 39.7, 36.6, 36.5,
31.6, 30.4, 29.0, 21.2, 175, 17.3, 164, 14.7, FABMS : 427.1
M+1)*, 409.1(M+1-H,0)*.

25(R)-2-Ethoxy-1,4,6-spirostatrien-3-one(DI-5) — 3} & &
DI-3(500 mg, 1.18 mmol)2 ethanol(50 mi)¢} tetrahydrofuran
G mhel E3A7IT 45 Li 150 mgs 2004 A8 ofg] Wi
L] Zheta A™s] wwlstel 54 Livk 719 o g8l=a
T TLCE &uEdo] ARRE RISk W4 FollA B8 A4
3] 71sisich. HS-EHES 718 555t 9 52 methylene
chloride® FE3}1L FEXE brined} B2 53] A2]3F & B
MgSO,Z Az, ojFfste] A2 ofds 7RE E53l0] v)ghae] &
A EAE AT} °]E column chromatography(ethyl acetate :
n-hexane=1:3)2 st} Wale] ot AAS ATk

Yield : 283 mg(53%), mp : 228~229.5°C, IR(KBr) cm™ :
2955, 2928, 1651, 1454, 1H-NMR(CDC13) S : 0.80(3H, d, J=
6.0 Hz, H-27), 0.903H, s, H-18), 0.98(3H, d, /=6.7 Hz, H-
21), 1.22(H, s, H-19), 143@3H, t, OCH,CH;), 3.31-3.51
(2H, m, H-26), 3.85(2H, q, OCH,CH,), 4.38~4.49(1H, m, H-
16), 5.92(1H, s, H-4), 6.03(2H, d, /=8.6 Hz, H-6, H-7), 6.23
(1H, dd, /=24, 9.8Hz, H-1), BC-NMR(CDCl, & : 180.3,
161.4, 149.2, 1372, 126.2, 122.6, 119.7, 108.3, 79.5, 65.9,



58

st
1%
&

rlo
W~

62.2, 61.0, 524, 48.6, 40.7, 40.3, 40.0, 38.6, 36.8, 30.4, 30.2,
293, 287, 212, 21.1, 16.1, 153, 13.5, 13.3, FABMS :
453.1M+1D)".
25(R)-2-Methoxy-1,4,6-spirostatrien-3-one(DI-6) — 335
DI-3(500 mg, 1.18 mmol)=> methanol(50 m/)$} tetrahydrofuran
(6m)oll 83iA711 DI-52] $43=h FUstA st =58
RS ¥tk
Yield : 119 mg(23%), mp : 178~181°C, IR(KBr) cm™ : 'H-
NMR(CDCl,) & : 0.80(3H, d, J=5.8Hz, H-27), 0.91(3H, s,
H-18), 0.98@3H, d, /=6.8 Hz, H-21), 1.23(3H, s, H-19), 3.31~
3.50@2H, m, H-26), 3.68(3H, s, OCH,), 4.38~4.49(1H, m, H-
16), 5.92(1H, s, H-4), 6.06@2H, d, /=6.4 Hz, H-6, H-7), 6.24
(1H, dd, J=24, 98Hz, H-1), “C-NMR(CDCl) & : 1812,
162.8, 151.0, 138.6, 127.3, 123.5, 119.8, 109.4, 80.5, 67.0, 62.1,
54.9, 53.5, 49.6, 41.8, 414, 41.1, 39.6, 37.9, 31.5, 31.3, 30.3,
289, 22.3, 222, 17.2, 164, 14.6, FABMS : 439.1M+1)*.
25(R)-6a,7a-Epoxy-1,4-spirostadien-3-one(DI-7) - 3} 3-&
DI-2@B g, 7.35mmol)S chloroform(300 m)el} -&&iA)7]) 3L
mCPBA(1.47 g, 8.52 mm01)=°-‘ Ao 7¥skar wukste] TLC
2 9h80] FAE ERl, AABle] e #43t RS Ak
Yield : 1.97 g(63%), mp : 265~267°C(264~265°C).1¥
25(R)-3pB,7a-Dihydroxy-4-spirostene(DI-8) — 3} 3% DI-7
(500 mg, 1.18 mmol)S absolute ethanol(50 mi)ell {-a) A7) 1L
sodium borohydride(135 mg, 5.53 mmol)Z 7}3P°3] 313+ DI4
o] 3 WP FUskA Aelsie] wjjage 3113}
Yield : 258 mg(53%), mp : 130~133.5°C, IR(KBr) cm™
3410, 2945, 1455, 1367, lH-NMR(CDCI:;) 4 : 0.80H, d, /=
8.6 Hz, H-27), 0.83(3H, s, H-18), 0.97(3H, d, /=6.4 Hz, H-
21), 1.30(3H, s, H-19), 3.26~3.47(3H, m, H-7, H-26), 4.27
(1H, m, H-3), 4.50(1H, m, H-16), 5.90(1H, s, H-4), FABMS :
413.1(M+1-H,0)".
25(R)-7a-Hydroxy-4-spirosten-3-one(DI-9) — ¢+ 3] A%
A2 S2Z2}A 30l dropping funnel, cold trap x| % A7}
2 FAAAE G 5o dry-ice batholl B11 liquid ammonia
(50ml)g 7¥etaL -78°CE WA & 35 Lig 7hsigit. of
7)ol 4= tetrahydrofuran(20 m))°ll §-8lA17) 313+ DI-7(500
mg, 1.18 mmol}2 A3} 715k T WhSE3hES Lo T 4
L IARE B3 AEs] IR HEERES THA] -T8°CE
WZIA 3 NH,CEs: &% vlste] #ale] 2] E7lo) A
AEHE HRSEFES thA] Aelx] 1A17E wRk Al vheE
TEo & 7¥ekar $43] WHIAF)AL tetrahydrofuran® 2 5=
Zala B2 Al 3 MgS0,E 1=, ouste] oie 7t
&%t pale yellowd] F4EAS EUTh °lF column

chromatography(ethyl acetate : #n-hexane=1:5)Z ZA|5}o] W

/\A z—] o

o) st AE a3l

Yield : 212 mg(42%), mp : 225~227°C, IR(KBr) cm™
3420, 1950, 1654, 1448, 1H—NMR(CDC13) & : 0.80(3H, 4, J=
6.2 Hz, H-27), 0.83(3H, s, H-18), 0.98(3H, d, /=6.4 Hz, H-
21), 1.21(3H, s, H-19), 3.37~3.47CCH, m, H-26), 3.97(1H, br
s, H-7), 445~4.55(1H, m, H-16), 5.81(1H, s, H-4), FABMS :
429.4M+1)*, 411.4M+1-H,0)*.

25(R)-4,6-Spirostadien-3p-0l(DI-10) - 31515 DI-2(1g, 2.45
mmol)]l absolute ethanol(100 ml), sodium borohydride(370
mg, 9.8 mmol}S 7}t DI-49] T4 Wz} FdstA xelat
of wixe) gk AE At

Yield : 900 mg(89%), mp : 184~186°C.2®)

25(R)-4,6-Spirostadien-3-one(DI-11) - 335 DI-10(500
mg, 1.20 mmol)S methanol(10 mf)°l] &3] A| 7] 5% NaOH-
MeOH(0.25 mi), 30% hydrogen peroxide(0.75 m)2 7}slx
DI-39] 33 W TYskA Hzlsle] njwjae] aedt AgS
A9t

Yield : 74 mg(15%), mp : 204~205°C.}®

25(R)-4p,5B-Epoxy-6-spirosten-3p-ol(DI-12) — 3} 35 DI-
10(1 g, 2.43 mmol)2 chloroform(100 mipl] €&ir 7|2 mCPBA
(486 mg, 2.82 mmol)S A-2olA} 7}eka wnkste] TLCE whe-
o $72% =lskn DI FUsh) Helsle] WA w5e

AAL AT},

Yield : 603 mg(58%), mp : 114~116°C.®

HEsE

AEFEL G vl A4EGE S SA)ZEE] Hobiol
FTE AN A 2ARE  2211°C, % 5513%, 3
SF 12A)7F light/dark cycle)l @ 15 59 18 AIRE 2)3A)7)
AL 18x2g9 ICRA ¥4 mousedt F 200%=10g9]
Sprague-DawleyA] ratS 2z} group 3 6718 ARESISIH A&
2] ol AFEES] 5% tween 800 HEAFA 100 mgkgs
AT Fofgt T 17 o) A8 Normal T2 5% tween
802 7Y &FE ATE Folsisich

B74x42)
Bz BB

A E BEALHE

%2 Duncan's multiple range testZ

, AR e A

ol g3i3itt.

Hot plate H0i| 2/5t IEED &H

Hot plate ol &3t 3528 42 AT E A% 7-}
7} T Foldkar g Al Fof 70°C hot plate Yol 2%
mouse”} el &S FAlo Hol 2.5 wi7lA]2) ’\]Z}(SCC)
S ST NP EAL AF 602 o] ATE Folahel
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Diosgenin

A g 2% 2 Faxd &% o9

3 A h2ekEE morphine™} diclofenacs ARSI

Poloxamer P-4078 0|83 &uX[8 53 &3

Poloxamer P-407(Pluronic F-127, MW.=12,600)2 TA8F
& §=3P7) 91810 poloxamer P-407 §¢% cold method]
2} ZAEIoH, F5Hrel $8lAA AEE AFYT Foid vt
A2k ' 300 mg/kgy B2 Ul T3k 24X F AA|EAH

AFFES olAlsleka 7EAZE ZPEAl A & B AT
A& ABst] B2 F e Ag AF e vhs A-elA
3087 RS 3 AARe)7E 3,000 pmollA 1587 A4 &
Zslo] 848 B3t 4 59 total cholesterol 3
Richmond §¢] &4%%%] 2Jslo] =418 kit(AM 202-K, Asan)
£ ARg3le] &4t Triglyceride 32 McGowan 2] %

W2 5l ZAD Kit(AM 157S-K, Asan)S AR-slo] 5%
agich.
Az gl nE
B

Diosgenin® 52 E AMSl] A o FA|3} w3}

Diosgenin DI-1

DDQ, dioxane
reflux

%
A

N
S

0 30%H,0,, 1t

NaOH-MeOH
DI-3

DI-2

mCPBA
CHCIy, it

DI-7

ANS-S F31 12%9] B (DI-1~DI-12)y a2
v IS Scheme 1, 20 WERYSICEE. Diosgening] 4, 5 9
2ol epoxidation 217171 $15}] mCPBAE ARE-3ste] REEAIZ
A3} 25(R)-50,60-epoxyspirostan-3p-ol(DI-1)°] A E 3l th
5a,6a-Epoxidation®ll thet 7% 42 C-19912] methyl proton
7} H-5, H-67k2] correlation®] NOESY spectrumel}x] T 0.
24 215153t} Diosgenin® A, B ring®] 223k 9]¢ epoxy
718 =457 $iste] 94 ol5E TS 14 DDQE AMS-St
o] 25(R)-14,6-spirostatrien-3-one(DI-2)2 #Adstx, ol
hydrogen peroxide$} mCPBAZ Z}Z} epoxidationA| A 25(R)-
10, 2a-epoxy-4,6-spirostadien-3-one(DI-3)2+ 25(R)-6a,7a-epoxy-
1,4-spirostadien-3-one(DI-7)3- A|2ke]| whe} x| Mg o= Ft
AJ3k4ith, DI-3Z sodium borohydride® $-4A17] A3} 32
carbonyl7|7} 398 3}3EQ] 25(R)-1a,20-epoxy-4,6-spiro-
stadien-3p-ol(DI-4)7} $HIEQIT). AJES] F2= IR spectrum
2] 1669 cm™@] carbonyl”] E< band7} AlEEAITL 3391 emlof|A]
OH7]¢] &4 band7} olEon, TH-NMR spectrumel] 523,
5.67, 5,95 ppmolA] 0%t 424 3719} 3.35-3.46, 3.27 ppmel]
A epoxy$hell A% H-1, H-29] peak’} UERd ZAo= Rls}

k. BC-NMR spectrum® 193.6 ppmollA YRGS carbonyl

NaBH,
C,H,OH, it

Li metal
C,H;OH, rt

CHS0.

H,CO
Li metal

CHOH,it @

NaBH,
C,HOH, rt

1. Li metal, -78C
Liquid ammonia
2.NH,Cl

Scheme 1 - Positionselective epoxidation and reduction methods of diosgenin derivatives.
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30% H,0, 1t
NaOH-MeOH o

NaBH,

DI-2 ————
C,H;OH, rt

HO'

DI-11

| mCPBA
CHCly, 1t

HO'

DI-12

Scheme 2 — Reaction of 4,6-spirostadien-3p-ol (DI-10) with 30% H,O, and mCPBA.

carbon peak’} AF2HAS- #l3I3It) DI-3E F- ethanololA]
Li metal®} ¥F2-A)7] A3} 25(R)-2-ethoxy-1,4,6-spirostatrien-3-
one(DI-5)0] 2AIE]|t}. ©)= metal dissolving reduction®l] 2]
3k epoxy ring cleavageRThs HES- Foll A/J¥ ethoxide anion
o] A@ARA 24 X9 FHoZ BJH OHS} F4-0f st
o] base® ZF83lo] dehydrationr]?] A7 A=) SzHE
o] 3z BC.NMR spectrum®) 1492, 1372, 126.2, 122.6,
119.7, 1083 ppmell 6742] ©132E carbong 23K, 'H-
NMR spectrum®] 5.92, 6.03, 6.23 ppmollA ©1FZH3 4 4l
2 slolslsie), o]= £ulE methanots AHE-3F 739 'H-NMR
spectrum®] 3.68 ppmol Al OCH,¢l sl g3t 4 peak7}
singlet® 2 UelLh= 7102 Kol 25(R)-2-methoxy-1,4,6-spiro-
statrien-3-one(DI-6)°] MIEINS-S TS & AU ol=
AREEE gufje] ko] o%t AYS & & AUMTH

25(R)-6a,7a-Epoxy-1,4-spirostadien-3-one(DI-7)& Z4EAE
AHEo] sodium borohydrides} WHAIZ1 A3 1, 29 0|5 AT
7} 319 carbonyl?|7F €31 6, 79 epoxy ringe] &= 7
W 9xjof] OHZ]7T AR 3HEESQ] 25(R)-3B,7a-dihydroxy-4-
spirostene(DI-8)0] A itk 74 OH”17} a-configurationd)
2 NOESY spectrum Z7% Z3} 199 methyl T49} 7p-
hydrogen¥}2] cross peak’} #2024 BR1 715313itt. Four
neck flaskE -78°C2| dry-ice bathell 23 liquid ammonia%}
LiZ 7}l @bzl - THF=<] DI-75 7tete] WheAl7]
I NHCIE 715t] Bk8-& FHAIA 1, 291219 olF A% &
A7} 6, 72] epoxy ringe] 7HEHE 3= 25(R)-7a-hydroxy-4-
spirosten-3-one(DI-9)5 $43}131t}. Metal dissolving reduction
2 carbonylZ]ol| gt WA EREA] ookt

DI-2Z sodium borohydride® #-dA|7) A7 1,2 % 1, 4-
addition 841 E<) 4,6-spirostadien-3p-ol(DI-10)0] I = Tt
DI-10< o]£-3te] 30% hydrogen peroxide$} mCPBAZ Z}2t
HRSA17) A3} hydrogen peroxide® RESAIZ! A9+ ©15 A%
o th3t epoxy ring A UoukA] ekron 3¥e) OH|7t

2¥skel 313HE2Q) 25(R)-4,6-spirostadien-3-one(DI-11¥] 15% &
ol Fth mCPBAS] AL 4,5- X2 o]F AT o] epoxy® 3t
gHEo] A E o 38-0H712] Q&S E peroxy acid®] B
attackol] 2J&te] 25(R)-4B,5p-epoxy-6-spirosten-3p-ol(DI-12)7}
FAAEZ DI-11°] minor productZ A= Slch

o
AL

Hot plate Hol| o[st ZISE& &5 20t

Hot plate methodi= dell 2%t =) +871 A=S 58 &
Z s MRS A ER 31 A% £9E SYske WHeE F
24 A% 5HE golyE AFYow duiA JokBE® B 4
YoM Pz EAE F54849 JEAIRL morphined} 1]
AHEO|EA AHNEAQ! diclofenacs ZHz AME3te] S35t
Row, 71 Avh= oS3 Poi(Table D. 342 &5 vEEA
7He 195+ 1.61% 22H, 25(R)-6a,7a-epoxy-1,4-spirostadien-
3-one(DI-7)+= 3821+ 13.8% % morphine 10 mgS Fo3t &
30.610.5% B} 93 1EaE epilen, DI-3S 28.6+

Table I - Antinociceptive effects of diosgenin derivatives by hot
plate method in mice

Treatment Dose (mg/kg, po) Retention time (sec.)
Normal 19.5+1.61"17
DI-1 100 18.124.08
DI-2 100 20.7+5.52M
DI-3 100 28.6+1.8204%
DI-4 100 16.7+1.24'
DI-5 100 25.2+5.52008h
DI-7 100 38.2+13.8*
DI-8 100 17.5+2.12
DI-10 100 28.2+4.51%4¢
DI-12 100 20.2+1.80™
Morphine 10 30.6+0.5%42
Diclofenac 25 19.6+2.3M

The assay procedure was described in the experimental methods.
1) Values represent mean+S.D. (n=6).

2) Values sharing the same superscript letter are not signifi-
cantly different each other (P<0.05) by Duncan's multiple range
test.
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Table II - Effects of diosgenin derivatives on the serum triglyceride
and total cholesterol levels in poloxamer P-407 injected

rat

Dose Triglyceride Total cholesterol

Treatment
(mg/kg) mg/dl

Normal 78.4+7.60%% 69.4+7.30%
Poloxamer P-407 100  1004.1+58.9°¢ 750.8+52.7%0
DI-1 100 089.0+26.55%¢  790.6+33.3*"
DI-2 100 763.3+23.1% 580.6+40.5
DI-3 100 1127.0x70.9*° 760.9+23.6%>¢
DI-4 100 1028.6+63.5°¢ 784.5+30.0%°
DI-7 100  1097.4+63.4*° 753.2+33.9%¢
DI-8 100 1039.1+49.6°¢ 774.8+29.8*>¢
DI-10 100 923.9+496%f  810.6+29.8°

The assay procedure was described in the experimental methods.
1) Values represent mean=+S.D. (n=6).

2) Values sharing the same superscript letter are not signifi-
cantly different each other (P<0.05) by Duncan's multiple range
test.
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