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Abstract; Nine modified compounds were synthesized by epoxidation, epoxide ring opening, lactonization
and esterification reactions using dehydroepiandrosterone ( DHEA ) as starting material. The products were
identified by NMR, MS and IR analysis. Furtherly, the preliminary antimicrobial activities of these compounds
were evaluated. Two compounds exhibited moderate inhibition against Staphylococcus aureus. Six compounds
showed moderate inhibition against Bacillus subtilis. Four compounds exhibited weak inhibition against Candida
albicans.
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Wi BRI 1, A A L AE A ST 5 LR Ui vk 9 5 SR, DI S (SR S 00T e b 25 S {1t s
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1 ZRH

1.1 FERFSMEE

YR A W1 75 s i VT O 1. S I N 1 I L o= i B s o O 71 < R L N W W .y o o VT
= P 5 A I A 2 RE AR (TLC) Ay i EIRSr AT FRA R AE 7™ IR AE RIS A T S 35 R 25 M RHA F
A7 s NMR R H BRUKER AC - P 500 #4003 (TMS AR ) , IR 2R Nicolet 5 — DX 2L 4RG3
i (KBr FE ) , MS %4k % B Waters XEVO Q — TOF UPLC — MS & 55 FH S
1.2 BirLEYHER

DL A RMER (DHEA ) Rk, 0 Gnisl 1 iR 3 2548, B T 9 M5k &4.
1.2.1 (&AM -3 -B- CEBES(1)

1E 50 mL B K 1.0 g (3.47 mmol) DHEA %5 F 10 mL Jo/KnEBEH A 5 mg 4 — — I 0k
MERE (DMAP) , vkif, %0 1.0 mL (10.6 mmol) ZFRREF, B Wi Z &, ) 1 h 5, TLC 60 i i 56 42,
W SR 2 AR A DRI HR A H R R AR A, K e TR 1R 1. 13 g Bk R, 1R 99% .

compound 1 m. p. 168 ~170 °C; 'H NMR (500 MHz, CDCl,) 8: 0.88 (s, 3H, H-18), 1.04 (s, 3H,
H-19),2.03 (s, 3H, CH,CO - ), 4.60 (m, 1H, H-3),5.40 (d, /] = 5.0 Hz, 1H, H-6); *C NMR
(126 MHz, CDCl,) §: 220.6, 170.5, 139.9, 121.8, 73.7, 51.6, 50.1, 47.5, 38.0, 36.9, 36.7, 35.8,
31.4,31.4,30.7,27.7, 21.8, 21.40, 20.3, 19.3, 13.5; IR (KBr) v (em™'): 2 946, 2 861, 1 736,
1456, 1371, 1029; ESI-MS353.2 [M+Na] *.

7and 8

i Ac;0,DMAP,Py; ii: BzCI,DMAP,Py; iii: HCO3H,CHCI3; iv: H5lOg, acetone;
v: a. HCO3H,CHCI3 b. H5lOg, acetone; vi:a. m-CPBANaHCO3;DCM b. BzCI,DMAP,Py;
vii: HglOg, acetone.

A1 a1 ~9 b Mm%
1.2.2 RS AME -3 -B- K FEE(2)
£ 50 mL B ISR, 4% 1.0 g (3.47 mmol) DHEA ¥#5F 10 mL Jo/KHERE , A S mg DMAP, vKif, i
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0.8 mL (6.93 mmol) ZEF G, BT B U, kLN 0.5 h Ji, TLC KIS 1 58 4224 B S ik &
FAVKA BT R G A, g, KR T AN NaHCO, VR K 2eik, TG 5] 1.32 ¢ (A,
WK 97% .

compound 2 m. p. 241 ~243 °C; "H NMR (500 MHz, CDCl,) §:0.90 (s, 3H, H-18), 1.10 (s, 3H,
H-19),4.87 (m, 1H, H-3),5.46 (d, J = 5.1 Hz, 1H, H-6),7.44 (td, J = 7.9, 1.6 Hz, 2H, H
—Ar),7.55(ddd, J =7.1,2.5,1.3 Hz, IH, H-Ar), 8.04 (dd, J = 8.2, 1.2 Hz, 2H, H-Ar) ; "C
NMR (126 MHz, CDCl,) §: 220.6, 165.9, 139.9, 132.8, 130.7, 129.5, 128.2, 122.0, 74.3, 51.7,
50.1, 47.5, 38.1, 36.9, 36.8, 35.8, 31.4, 31.4, 30.8, 27.8, 21.9, 20.3, 19.4, 13.5; IR (KBr) v
(em™'): 2940, 2897, 2863, 1722, 1454, 1274, 1111, 714; ESI ~MS 415.2 [M +Na] *.

1.2.3 kAR -58,68 - 3RA. -3 -B - K T8 (3) Ak MB) —Sa,60 — FRE -3 -B - K TS (4)

7 100 mL [FFEEHH, A 80% 11 FH R /K 75 10 mL F1 30% (1433 A0 ZUK I 40 mL, &35 T i 1%
P, Hil 752 S BRI TR A5 . D5 B—A~ 100 mL [BJEEAEH, #F 1.0 g (2.55 mmol) f65H2 % T 8 mL &1
o TR ERE R R N R A VA, AR R ROV 3 h S, TLC K6 SR 58 4, 43, 5 WA U R A A
NaHCO, ¥ \Na, SO, ¥R FIKVEVESS , To7K MgSO, TG , U8R ZE 18 BRI, 15 1 Gl K. Ak AT )2 47
(fIME: 206 = 5:1)75%10.23 g fbAH 3 F10.70 g LA 4™ W51k 22% 1 67% .

compound 3 m. p. 220 ~222 °C; 'H NMR (500 MHz, CDCl,) §: 0.86 (s, 3H, H-18), 1.09 (s, 3H,
H-19),3.20 (d, J =2.4Hz, I1H, H-6),5.04 (m, 1H, H-3),7.44 (dd, J = 8.4,7.4Hz, 2H, H
~Ar),7.56 (tt, J = 7.4,1.3 Hz, 1H, H-Ar), 8.03 (dd, J = 8.4, 1.3 Hz2H, H-Ar); “C NMR
(126 MHz, CDCl,) §: 220.6, 165.9, 132.9, 130.3, 129.5, 128.3, 71.7, 63.2, 62.6, 51. 1, 47. 4,
37.9,36.7,35.7,35.3,31.4,31.3,29.7,29.4,27.2,21.7,21.2,17.1,13.4; IR (KBr) v (em™')
2942,2860, 1712, 1279, 1116, 713; APl -MS 431.4 [M +Na] *.

compound 4 m. p. 221 ~223 °C; '"H NMR (500 MHz, CDCl,) §: 0.82 (s, 3H, H-18), 1.15 (s, 3H,
H-19),2.97 (d,J =4.4Hz, I1H, H-6),5.22 (m, 1H, H-3),7.42 (dd, J = 8.2, 7.4 Hz, 2H, H
~Ar),7.54 (t,J =7.4,1.1 Hz, 1H, H-Ar), 8.02 (dd, J = 8.2, 1.1 Hz, 2H, H-Ar); “C NMR
(126 MHz, CDCl,) §: 220.5, 165.7, 132.8, 130.5, 129.5, 128.2, 71.7, 65.2, 58.6, 51.7, 47.6,
42.6,36.1,35.7,35.2,32.1,31.0,29.4,27.6,27.2,21.6,19.9, 15.9, 13.5; IR (KBr) v (em™"):
2955,2917, 2858, 1737, 1716, 1274, 1 113, 716; APl -MS 431.4 [M +Na] *.

1.2.4 X MEE -50,68 - =%k -3 -B-EFTHBE(S)

£ 100 mL [RCEER T, 44 200 mg (0. 66 mmol) fbA5H) 4 T 8 mL PN, % ik Tk 2 mL = iR 1)
IR (180 mg , 0.79 mmol). J+ 28 65 °C J2Jif 0.5 h, TLC Kl 2 56 4 , Y 2548 25 bR R0 43 I, 76 4%
WA KK BT T A 4 AR T R NaHHCO, YR AT/ P , 7551 203 mg b4 5277 ek
97%.

compound 5 m. p. 262 ~264 °C; "H NMR (500 MHz, CDCl,) §:0.89 (s, 3H, H-18), 1.26 (s, 3H,
H-19),3.65(d,J = 1.8 Hz, IH, H-6),5.41 (m, 1H, H-3),7.41 (t, J = 7.7 Hz, 2H, H - Ar) ,
7.55 (t,J =7.4Hz, 1H, H-Ar), 8.02 (d, J = 7.2 Hz, 2H, H—-Ar) ; *C NMR (126 MHz, CDCl,) §:
221.3, 166.4, 132.9, 130.4, 129.5, 128.3, 75.9, 75.7, 71.7, 50.8, 47.9, 45.4, 38.5, 37.1, 35.8,
33.4,32.1,31.4,29.9,26.7,21.7, 20.3, 16.6, 13.9; IR (KBr) v (em™"): 3 448, 2 937, 2 864,
1732,1707, 1455, 1278, 1119, 713; ESI - MS 449.2 [M +Na] *.

1.2.5 X MEEA -50,68 - —#% -3 -B- L8 E(6)

[F] 1.2. 3 il g5 4 A P R KA W45 . 05 BL—> 100 mL [B IS 5N , K 200 mg (0.6 mmol) fL54) 1
VST 3 mL G0, P20 b3 0 £ PV R, &R R SO 3 by, TLC ARG S 56 4%, 239, A HLRAR I A6 Fn
NaHCO, ¥ \Na, SO, I AUKBES:, ToK MgSO, T4 5 , 828 K350, A 6 mL PYER , 2 36 T i hn s 2
mL 55 MR ) 7K S (152 mg, 0.66 mmol) , F+ % 65 °C JJif 2 h, TLC il S i 58 4 , ¥ B 25 K43 P i
Jo B AR A VKK B i A EA, ShE, BRI A NaHCO, #5 iR FK e, 15 3] 174 mg (LG54
67 K 79% .

compound 6 m. p. 232 ~235 °C; 'H NMR (500 MHz, CDCl,) 8: 0.86 (s, 3H, H-18), 1.19 (s, 3H,



551 4] WAL SC, 4 . J A R S5 M BV 1 2 B HL0 1 T M 107

H-19), 2.02 (s, 3H, CH,CO), 3.58 (s, 1H, H-6), 5.12 (m, 1H, H-3); "C NMR (126 MHz,

CDCL,) 8:220.1, 171.1, 75.8, 75.6, 71.2, 50.8, 47.9, 45.4, 38.4, 36.9, 35.8, 33.4, 32.0, 31.4,

29.9,26.6,21.7, 21.4, 20.3, 16.5, 13.8; IR (KBr) » (em~'): 3 448, 2941, 2 869, 1 707; API - MS

387.4 [M+Nal*.

1.2.6 3B —benzoyloxy —58,68 — epoxy — 17 — oxa — androstan — 16 —one (7) #= 38 — benzoyloxy - 5a,6a —
epoxy — 17 — oxa — androstan — 16 — one (8)

76100 mL B S 45 1.0 g (3.47 mmol) DHEA 7 F 10 mL — 22 K & FP il A 870 mg (10.4
mmol) NaHCO, , =& T 434t 10 mL m - CPBA B9 & H be7EW (1.8 g, 10.4 mmol ) , 2 ij 24 h 5,
TLC K S 58 4 , A AU B L A1 NaHCO; , Na, SO; 3 A MUK PE T, JooK MgSO, 1, Il Ik Bk 25
AR 1,03 g T4 EIEAR, F 7 Y% T 10 mL JE/KMERE, A S mg DMAP, yKi# R fin 0. 65 mL
(4.58 mmol ) ARG, T 2R, SOz 0.5 h, TLC A6 S i 56 42, 4 LA VOK b, Bt 3 A, il
[E AR AL AT NaHCO, IR FI/K PR, TG AR 28 (A ThmE: 208 = S: 1) 43 0.21 g b/ 7 M
0.63 g b5 8, 531 31H 14% F143% .

compound 7 m. p. 232 ~234 °C; '"H NMR (500 MHz, CDCl,) 8: 1.05 (s, 3H, H-18), 1.30 (s, 3H,
H-19),3.21 (d, J = 2.2 Hz, 1H, H=6),5.04 (m, 1H, H-3),7.44 (1, J = 7.7 Hz, 2H, H - Ar) ,
7.57 (1, J = 7.4 Hz, 1H, H=Ar), 8.03(d, J = 7.5 Hz, 2H, H - Ar); “C NMR (126 MHz, CDCL,) 8:
171.3, 165.9, 133.0, 130.2, 129.5, 128.3, 82.8, 71.5, 63.2, 62.4, 49.8, 45.8, 38.9, 36.5, 35.2,
32.5,31.3,29.6, 28.5,27.1, 22.6, 19.9, 19.7, 17.0; IR (KBr) » (em~'): 2 950, 2 861, 1 710,
1272, 721; HRAPI - MS 425.133 0 [M + H] " (caled. for C,sH;; 0, ; 425.232 3).

compound 8 m. p. 235 ~238 °C; 'H NMR (500 MHz, CDCl,) 8: 1.10 (s, 3H, H-18), 1.27 (s, 3H,
H-19),2.98 (d, J = 4.2 Hz, 1H, H=6),5.21 (m, 1H, H=3),7.43 (1, ] = 7.7 Hz, 2H, H = Ar) ,
7.55 (1, J = 7.4 Hz, 1H, H-Ar), 8.03 (d, J = 7.3 Hz, 2H, H = Ar) ; “C NMR (126 MHz, CDCl,) 8:
171.2, 165.6, 132.8, 130.4, 129.4, 128.2, 82.6, 71.5, 64.9, 58.3, 46.8, 41.5, 38.5, 35.8, 35.1,
32.3,31.8,29.1, 28.7, 27.08, 21.3, 20.0, 19.6, 17.6; IR (KBr) v (cm™'): 2945, 2 867, 1 715,
1277, 715; HRESI - MS 447.214 6 [ M + Na] * (caled. for C,sH;,OsNa™; 447.214 2).

1.2.7 3B —benzoyloxy —5a,68 — dihydroxy — 17 — oxa — androstan — 16 — one(9)

LIMEEY) 8 sk, ZE Y 6 16 Tk, W3 85% .

compound 9 m. p. 256 ~259 °C; '"H NMR (500 MHz, DMSO) §: 1.08 (s, 3H, H-18), 1.24 (s, 3H,
H-19),3.43 (d, J = 3.0 Hz, 1H, H=6), 4.22 (s, 1H, 5-OH), 4.68 (d, J = 4.3 Hz, 1H, 6 -
OH), 5.34 (m, 1H, H=3),7.52 (1, J = 7.7 Hz, 2H, H=Ar), 7.65 (1, J = 7.4 Hz, 1H, H - Ar) ,
7.96 (dd, J = 7.8, 1.2 Hz, 2H, H - Ar) ; “C NMR (126 MHz, DMSO) §: 170.8, 165.3, 133.2, 130.3,
129.1, 128.7, 82.8, 73.9, 73.4, 72.0, 45.3, 43.6, 37.8, 36.8, 33.0, 32.8, 31.5, 31.7, 28.3, 26.6,
21.5,19.9,19.4, 16.2; IR (KBr) » (em~'): 3 448, 2941, 2869, 1707, 1278, 1 116, 712; HRAPI -
MS 443.243 0 [M +H] " (caled. for C,4H,50, ; 443.242 8).

1.3 BHRUEYHNRERETEN

HUE T PR SR BN ARG A b A 7> IR0 TR N 1 (A BR B R A IR K AT B L 4 3 (A A Bk
R RZEAUFF RO AT B OGS IRE R AT YPD R SRl ge R AT LB B3R 57 R EAR
6 mm K EUELCH, 7351 AR R S JRU D A AR 9B RRE WA DAy T 200 R AT L R0 3 B 0o B, A3 A 5 R B X
HE A5 T DMSO 75 fif FIR B, SR FH A% i B 125 T 8 A5 000 45 45 0 e ot AR B 0 R B2 60 8, 1000 3 2
AT 3 0y, BT A B NARE AR AGH R D 512 pg/mL, FHPERS BRI 469 100 we/mL, RIJT 45 H
BRI 1 Pl DB 4% 7 F) 3R A 38 DA RPN ) R A /MR HE (MILC)

2R, B X FRER IR S RUTD B X M Ay ERORMA A TR 4 B0 €00 ) 2 R AT Al e 20 R 11 A ™ U A 7T 1Y)
MIC {E535124 6.25,12.5,6.25 F1 3. 12 pg/mL, FHEMEXS F @S TR A A MIC {529 12.5 pe/mL, 5% 4
MR PRSI s A4 S T 8 X B G A Bk MIC {0 64 pg/mL fb5H)2,3,4 F15 XPAY R 25 AT
MIC {E 2 32 pg/mL, 17 6 F19 Xf HHEHE(b) MIC {54 64 we/mL, 535h,1,5,6 F19 X F S IREA HE
A AR A, 3 MIC {2 128 pg/mL, LG YIARRBMEETE( L& 1).
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2 #HRE5itk

JEIIIE K T — 25 LA DHEA S JEORE, w8 8005 2 S A ME TR 45 4 18 1 400 19 S 6 6 4, O 0 BT 45 U AL
PrtEAT T P iE ML AIE S BB, DHEA Z5 R 0) A 55 24T 8 BAG R X 0305 3k (1 41
1 e, LAV AR A PR, Ao <5 3 00 7 40 BR R M 9 (S R B I R P U 2, IR Ay EROR A v R U A
B CAE R AN LA EE R 73 AT BURTER A S WIDT A B, e SURSE AL S5 ) 5 PRl 5520 AT
PRI 40 (0 2 R R L B R A IR 2, WO AL B 6 RO X T A e 2 ST TR R 3 (BRI
AW, WU, 2RI 5 AR R DHEA fi7 A= 91 19570 8 15 AT 5 .

A1 sl ~9 A ER (MIC: pg/mL)
e - - | iﬁ.yﬁl% S _
T BA IR I R ke il R ZE PR T S TR A
1 — — — — 128.0
2 — — — 32.00 —
3 — — — 32.00 —
4 — — — 32.00 —
5 — — 64.0 32.00 128.0
6 — — — 64.00 128.0
7 _ _ _ _ _
8 — — 64.0 — —
9 — — — 64.00 128.0
HRARD R 3.12 6.25 12.5 6.25 —
SRR — — — — 12.5

i " FRIRAE 256 pg/mL WK BE LI FORFBUE AR

3 #it

DA S TR Ry I} o 3 — (7 Mk 3EAk 5,6 — L ERERAL 5,6 — A7 XNURFEIE T D - BRI ERAL, A K
T 9 NEAFMEFRZEFE Y , 16 T I 22 L0 5 AT ks DHEA R4 B 06 1A B s X
Bigt: P B A K R A O AR BRI K A AR R Bt
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