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Scheme 1 Synthesis of 4-methyl-4-aza-21E-benzylidene-5-pregnene-3 ,20-dione
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1.1 {UEFKH

X4 RUHCT 0 O s D A, TR S TH AR BOE (AU 4w PR R A R A W) ) 5 AVA00 HU A% 1 F 4R A
( Z:[E Bruker 23] ) ; BIO-RAD-FTS-3000 % {# HL 2T 4G 4% ( 26 [F BIO-RAD /3] ) ; VGZAB-HS B i
WAL (B [E VG 24 7]) o

IR B AR g ol it A, iR 4 S B A i, Ak KE/ AL O, 22 SOk 17 ] 45 .

1.2 5, 20- "8k E-A-KHk-3, 5-FR-ZEx-3-R8 (2) AR

W BRI (15 g,47. 8 mmol ) FAUT BE(450 mL) A PG EURC A, ERE T A 77K (20 mL) FJE/K
Na,CO, (6. 1 g,57. 6 mmol) [, Fh-il 2[RI , 205 V5 I e AL AR 694 (61. 4 ¢, 286. 8 mmol ) il =y 4 R
(0.45 g,2.9 mmol ) i FH#4/K 300 mL JE B VA, T I 58 52 J5 19 4 b oAy 45 LB SO, FE ARV 4, 2 0
FHKBEIIEDE (10 mL x3) o 28 L4 KE /BT B, ALK (150 mL) ,HCL &5 pH =2. 0, Z & B A< it
(100 mL x3), /K% (100 mL x3) , Jo/K AR EE T4, b 8, We4i 15 5] 14, 11 g iR [k 2, 77 %
88.7% . Pk, BIEHAT T —2 i o ESI-MS(m/z) :333.5(M -H) ~,

1.3 4-HEA-FH#-5-Z20%5-3,20- R (3) WG

HALE 2(10 g,29. 8 mmol) £ [ 50 mL A1 iz [E 40 mL A PY FUR Y, &R T HedE—1% .
Pl 18 h 5 RN 54 e H B =R, AR 7K 100 mL Fid 1 h b BRiE pH B2 2. 0 2245, iIn A — 4
HBE 50 mLL Y , 5 H0 S 66 (100 mL x 3) 28I, /K PE (100 mL x3) , Jo/K BRAREE T4 , i U% , e 175K
i o FEAATE B (VAN - VIZRR CTER) =3:1) 1324l 6. 80 g, /% J& 69%

"H NMR (500 MHz, CDCI, ) ,8:0. 66 (s,3H,18-CH,),1.05(s,3H,19-CH, ) ,2. 13 (s,3H,21-CH,) ,
3.12(s,3H,4N-CH,),5.04(m,1H,6-H) ; ESI-MS (m/z) :330. 3 (M + H) * ; C,, H,,NO, 7C Z 4 H1 11348
(SZIME ) /% :C 76.55(76.89) ,H9.48(9.31) N 4.25(2.49),

1.4 4-FEA-FZ21E-BRXTRE-5-Z15-3,20-ZF1 (4) HERK

A& 3(0.5 g,1. 50 mmol ) , To/K Z 1 15 mL, 4L FIKF/AL O, (0.24 g, 1. 50 mmol ) F175 7 i
(1.65 mmol ) M = H, IR RT3 4 h, 8 22 3 Y U8, W 4a A5 pEL ot , A €3 20 25 (USRI . V(i
k) V(LR OER) =5 1) 437 o

4-F LA 21 E-XH R F 2E-5-Z0075-3,20- il (4a) : 7% 58% ;' H NMR (500 MHz, CDCI, ) ,
5:0.67(s,3H,18-CH,) ,1.04(s,3H,19-CH, ) ,3. 12(s,3H,4N-CH;) ,5. 04(m,1H,6-H) ,6.75(d,1H,J =
16.0 Hz,21H),7.42(d,2H,J=9.0 Hz, Ph—H),7.47 (d,1H, J=16.0 Hz,22H),7.53 (d,2H, J =
8.0 Hz,Ph—H); "C NMR ( 125 MHz, CDCL, ), §: 200.08, 168. 68, 144. 16, 140. 38, 133.71, 132. 24,
129.74,127.12,124. 66,104. 73 ,62. 09, 56. 90 ,48. 81,45. 07,38.89,35. 41,31. 76 ,31.34,31. 13,30. 65,
28.90,24.62,22.83,21.02,18. 89,13. 58 ; ESI-MS(m/z) :496. 4(M + H) * ; C,  H,, BrNO, JC Z /1 H
(SZME) /% < C 67.74(67.89) ,H 6.90(7.11) N 2.82(2.89),

4-F AR Z-21 E-%f FY B 28 3 Y JE-5-28 #5-3, 20- 1] (4b) : 7 2% 68% ; '"H NMR ( 500 MHz,
CDCl,) ,5:0. 64(s,3H,18-CH,) ,1.07(s,3H,19-CH, ) ,2. 38 (s,3H, CH,—Ph) ,3. 18 (s,3H,4N—CH, ) ,
5.08(m,1H,6-H) ,6.72(d,1H,J=16.0 Hz,21H),7.20(d,2H,J=8.0 Hz,Ph—H) ,7.46(d,2H, J =
8.0 Hz,Ph—H) ,7.54(d,1H,J =16.0 Hz,22H) ;”C NMR(125 MHz,CDCl, ) ,5:200. 13,170. 75,141. 09,
138.95,136. 48, 134.77,132.02, 129. 83, 125.75, 104. 75, 61. 79, 57. 21, 49. 85, 44. 99, 43. 69, 38. 77,
33.34,30.36,29. 28 ,24.78 ,22.74 ,21. 66 ,21. 54 ,21. 46,20. 75 ,13. 61 ; ESI-MS (m/z) :432.5(M + H) *;

Cop Hyy NO, TE AP ( 524 ) /% - C 80.70(80. 81) ,H 8. 64(8.57) ,N 3.25(3.21) .



5 6 1] WRIH 555 4- 40221 E- 0001 65 -2 -3, 20- AL & WY & Al 673

4-F LA ZR-21 E-2E) F 3E-5-22 453, 20-ifi (4¢ ) : 7% 3R 56% ; 'H NMR (500 MHz, CDCL, ) , §:
0.64(s,3H,18-CH,),1.09(s,3H,19-CH, ) ,3. 11 (s,3H,4N—CH,),5.06(m,1H,6-H) ,6.76 (d,1H,J =
16.0 Hz,21H),7.26 ~7.38 (m,4H,22H + Ph—H) ,7.54 ~7.58 (m,2H, Ph—H) ;> C NMR (125 MHz,
CDCL,) , 6:200.08,179. 12, 142. 08, 135. 64, 134. 76, 130. 57, 129. 08, 128. 68, 126. 63, 104. 63, 61. 83,
57.14,49.90, 45.00, 43.76, 38. 73, 34. 49, 33. 40, 30. 25, 29. 82, 29. 33, 24. 73, 24.29,22.70, 21. 51,
13. 61;ESI-MS(m/z) :418.3 (M + H) * 5 Co Hy NO, TG Z 40 Wi i+ 20 (8 ( 5245 ) /% - C 80. 53 (80.67) ,
H 8.45(8.55),N 3.35(3.41) .

2 AT

2.1 AEELFIXLEY 4a =R

A 3(0.5 g,1. 50 mmol) , JE/K L 1S mL FIXF I HIEE (0. 303 g, 1. 65 mmol ) I A = i,
IMAA TR, 45 2R W2 1o H3% 1 Al 250 i KOH ALt SR, =3l R SR 24 b, 75 /b i JsURY
SORLANGE 4 A =00 0 A LS 2P AR PR G0, fo 0 B AR E 1 ™ A A 24% 5 B AE PIFUIRAS T
BCIREER , y BE 2 5 8 AT 20% 5 356 FHAT BILA CH, ONa i1 e-BuOK A I S 17 Bt 7 468 % JG 7K £ e, TLC
i e B 4445l CH; ONa I AN SR, t-BuOK i AT 245 10% 747 R 5 A il B AL I KE/ AL O5 fiE 1k
IS A T3 4 S RORA €33 (TLC) Rl S 1 5 4, 7 A< ik 58% , Btk FHKE/ AL O5 HEAL I S

F1 FEELFIELEY 4a =EHFIG
Table 1 Effect of different catalysts on the yield of compound 4a

Catalyst
KF/Al, O, CH;ONa 50% KOH t-BuOK
Reaction temperature/ C reflux 25 25 reflux 25
Reaction time/h 4 24 4 4
Yield/ % 58 - 24 20 10

2.2 A[E KF/ALO,H)EX L&Y 4a F=E B F T

G4 3(0.5 g,1. 50 mmol ) , To/K LFE 15 mL FXF R HIEE (0. 303 g, 1. 65 mmol ) T A = FffH,
IIAARRIHERKE/AL O, , 458 0,32 2, 7F n( ALO,/KF)/n( compound 3) =0. 4 i, iz i B [A] ZE K- 12 h ]}
A EBT R AN 58 4, 77 3 1A 24% , WA AR A 0, fL & 4a By PR R AR Z 3G 0, 2
n( ALO,/KF)/n( compound 3) =1 B} F=Z0] 1k 58% , AkLi i e Ak 3 (1) & 7= R B A B I AR 1k, B fi ik 5
i = W iEFE n(ALO,/KF)/n( compound 3) =1 N'H,

&2 7FE KF/ALO, 54 &% 3 HERIEILEY 4a F=Rp9Z M
Table 2 Effect of molar ratio of Al,O,/KF to compound 3 on the yield of compound 4a

n( Al 0;/KF)/n( compound 3) 0.4 0.6 0.8 1.0 1.2
Yield/ % 24 45 50 58 57

a. Reaction temperature ; reflux.

2.3 SRS

k&) 4a ' H NMR RI 1,6 0. 67 1. 04 3. 12 [{5U& 43 5]k 18 19 4 {3 % FF 3L 5. 04 2 5 7 W
B, 6. 75 A1 7. 47 S35 21 M1 22 fi S, HAR I (i3 5 408 16.0 Hez, ke i~ H 4k
TR A F 0 14,0 UL, i al M Z2d Claisen-Schmidt 4565 SO 5 21 i M ke o i Uk o
7.42 F17.53 3B RAI LR HR N EIE . 350, TS FIOCE 2 A Bl vl gk — 2 A LA
2.4 RRIALIEHED

HIAEEY) 2 A5 BRI T R a LG 3 B9 LB AN Scheme 2 fT7R o B SGAEZE R T H
HEAIAE Y 2 Fp S PSSR Y S BB T A P BRI S, 2 )5 5 L C—HEEIE RS C=N i1
RT3 EBRFET S P 6, AR T A i ROK TR HAR = 3.
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Synthesis of 4-Methyl-4-aza-21E-benzylidene-
S-pregnene-3 ,20-dione

CHEN Shaorui* , SHEN Fengjuan
(College of Science ,Hebei University of Science and Technology ,Shijiazhuang 050018 , China)

Abstract The method of synthesis of 4-methyl-4-aza-21FE-benzylidene-5-pregnene-3 ,20-dione catalyzed by
KF/Al,O, was reported. 4-Methyl-4-aza-5-pregnene-3,20-dione, as a key intermediate, was synthesized by
cleavage of A-ring and ring-closure from progesterone and which was then converted to the target product
through Claisen condensation catalyzed by KF/Al,O,. The effects of different catalysts, reaction temperature
and catalyst dosage were investigated. 56% ~68% yields are obtained under optimal conditions;n(3):n( KF/
Al,O;) =1:1, reaction time 4 h under reflux. This study provides a simple and efficient approach to the
synthesis of 4-aza-steroidal benzylidene derivatives.

Keywords potassium fluoride/aluminum oxide ; condensation reaction ; benzylidene steroidal derivatives
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