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Reagents and consitions:(i) CF3-CO-O-CO-CF4 (Tf,0), pyr., 50 °C, 4 h; (ii), ArB(OH), (1.0
equiv.), Pd(Ph3),, KoCOs4, toluene, 65 °C, 6 h; (iii) Arb(OH), (2.0 equiv.), Pd(Ph3),, K,COsg,
dioxane, 110 °C, 8 h

&S5 Je il dpnim gal) AEEY) 5 0 slasS JauY) iliidia (Y1) Jadadial)

AR e 58 oY) Ay gy suia Cliida juiaady [B5] 4ie sana s Langer »U LS
Leagie JSI (1.0 mol. equiv.) alasiuls (55l aala )l aa J 52 ga s 0 (Al Alelia
lal @il o 70 °C 5_)a dasn Jsa¥) 23l Y0 ¥ el & Jlaiay) ) sl
d,)j)!\
Ol Gasla @O, dla) xe (97) JsaV) o)l AlEs (96) Jsat
ia,uARB(OH),
(YY) hhidl b xase 58 LS 110 °C 5,0 a
Ar® 1. Al'B(OH),
©j\g’A _ dioxane, 70°C 1. ArlB(OH)Z
r
N 2. AFZB(OH)z dioxane, 70 °C
Me dioxan, 110 °C [Pd]
97 [Pd]

o il gSial) 0S5 g JsalY) ST Jelds -V )




Aldol condensation reaction chalcone formation
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O g )5l D (e W a2 U ySllad Bapaa i juiaaty [57] 4lie senas Pjao ald LS
Ok sia) Sl e g terephthaldehyde s rhodanine-3-acetic acid ;-4 LS )

Ao S laliaaS Lidled caidl ) 5 (99) cliidiall ae)




28 LS yall o3 (pe Juli dae Lol ¢ yeldal a8 day ¢ i) Coliiiall il Sl ady Lagd
AE

g diad) Jeldi (e (101) Ao siad) il SIad) Ciliidie juiaady [58] 4ie sana s Negi
25 32 O s sl xa (100) 2-formyl,3-methoxyestra-1,3,5(10)-trien-17-
acetate

(Y1) Labiall 8 i se 58 LS KOH s2e il

OAc
OAc
(@)
i
OHC > R =z
MeO
MeO 100 101

Reagents and conditions: (i) acetophenone, 7% KOH in EtOH:H,0 (2:1) at 10 °C, overnight

il g il il Sl ldidiae (Y1) Jaladall

duasla (102) dehydroepiandrosterone (DHEA) 44 s (2 V1 50 I3 )0 yias
3 a3 Gl N (sl et Lild ML 5 17 dalis 5o 5S1) 5 )3 e dSiaDlie W san ) 13
i Sl 4l b axd (103) wleaall 3l (551 138 aalgs s NaOH - 3ac il
(104 ) 4z s i)

(YY) hhial b s e g LS [50]




o
NaOH
@ %
+ | r.t.
HO x/ = HO
102

103 104

7\

X/

X=Cl, F, Br, OH, CF3;, Me, OMe, NO,

Ay g pial) Gl Slla ClEida any (YV) Jaladal)




Experimental part : (taad) ¢ 3ad) -¥
s daddiieal) 4iliasSl) 3 gall 2 ¥

s Waldia gL gl da 53 g daaiiunall daibeanl) 3 gall s (V) ady Jgaad

A8 % 3,lail) Aibiasl) 3alall ol &
Aldrich 99.9 O sl CBIR —Y 1
Aldrich 99.8 Oty (S =Y 2
Aldrich 99 Glisil) Ghaela S50 SlE ¢ Y 3
Aldrich 99 s 3il) (aelam oS s - S S ¥ 4
Aldrich 99 elualivad) (asls oS 08—t 5
Aldrich 99 (0) o3 i 38 BB |
Aldrich 99 & Ol 7
Aldrich 99 S g 8
Aldrich 99 Cmnalina g 9
Aldrich 99 oml dstl | 10
Aldrich 99 iyl Gaala Jyd 5 )eld Sl —¢,Y | 11
Aldrich 99 Sligygll (mela Juid gyld—¢ | 12
Aldrich 99 g sl oaela Juid ol Jfe—¢ | 13
Aldrich 99 | (dsSbw)elig ol pamala Jiié Sy pam—t | 14
Aldrich 99 igysall (el Jad (Jiiagpshh SE)-Y | 15
Aldrich 99 Gliigyall el Jud gl =Y | 16
Aldrich 99 g sl aela Jid oS JE-£,Y | 17
Aldrich 99 el b uSels—o— il -y | 18
iy 5all

Aldrich 99 ligysll aala Jid (Ui e D) —¢ 19
Aldrich 99 Slig sl (el Jyb S5 -2 | 20
Aldrich 99 DCC sl (wlS (Jufar L) S| 21




Merck

99

Jsibs =)

22

Merck

99

(TPP) (i sd Jaid S50

23




Merck 98 230 — 400 mesh size d= Sobws | 9y
Fluka 99 (DEAD)culuS S Sl 4 Jif o] 25
G.CC 99.5 Glhe Jsll | 9g
GCC 99 SAd SS9y
G.C.C 99.5 R e .
G.C.C 99 poBfs0s8 | 09
G.C.C 08 R 30
G.C.C 08 J sl 31
G.C.C 99 deSa-g 3D
G.C.C 99 Oosdsouls 2l | 33
G.C.C 99 Jatisil | 34
G.C.C 99 pomlisdl SUs S 35
G.C.C 99 el s, 100 3
B.D.H 99.5 |37
B.D.H 37 o ouedl pasls | 39
B.D.H 99 JPENHRENEN|FETIEN 39
B.D.H 08 ol S50 | 39




- Aleatioaal) 3 5gaY) -Y Y

(Melting point apparatus) : i) 4a 3 (b Jlga )

. (Stuart) 48 & ;< Melting point/SMP g 53 (e Slea Jexiady jleaai¥l s 5o Cuund
Al dnala/a slall 4S/e LuaSI) o

:C.H.N. 382 yalial) Jlas Slga ¥

) i 58 Al /e LiasSll a8 (O s A 5 e s o) 5 52 ) ualic s ol
.(Vario, Elementar apparatus (Shimadzu, Japan) & s cs e alasinl s (Ll

(BC) cs sy (PH) Gl pdalisal) 5980 i) cilan ¥

Shes Jlaninly (Lilall) i o daals /6Ll and A coslalinall (55 30l il Lkl Cilaas
Jwainls BrukerBiospinAuance Il and 400 MHz (Germany) 600 MHz g s ¢
&> S TMS 5 Lue 44 53 (DMSO-de)

(FT.L.R. Spectrophotometer): s/ aall ciad dad¥) Ciliaa jlga ¢




O g Jlaninly Zpuanlal) Al shedl LS/ e sl Al o) peall Cind AV Caldal il
FT-IR Spectophotometer (Shimaduz) ¢ s

(Vaccum rotary evaporator) Jalial) il it judadil) jlga 0

Aaala/p slall A0S/ c Lekl a8 4(Basis Hei-VAP HL) ¢ s «(Heidolh) 48 3 (1«
Aalall

(Vaccum drying oven) Jaliall il cad cadadl) jlga b

(K& K 4S5 0 (K-VO27) g 55 (e il () e Jlanindy Sliall o’ 23
scientific

Annlal) daala/p slall /e Ll ol 3 supplier)

( Chromatography) (& & silagsll |V

A8 2l 3 jdaaall Gl el o s Aoy PR e Al Ol L) s a8
20 X ) aaa5 (0.2 mm) clows 3 Gk (peddis, (TLC) 4 ) Aigall L) 2 silas S
gl i (spots) addl a8l se k) &35 (20 ¢cm

) o2 8 a0l 5 | 5 juasal) CHlELIAN (jany 4850 1 2 gile ) oSU il 3 gac padind LS
Auliall ldall ae (1230 — 400 mesh size) i Kbl

sl pal) judant gl ¥ Y
(115) Fdad) jpaasi - ¥ ¥
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Comp. | Formula | M.Wt. Yield m.p. R Color

166-168 brown
115 | C3H37NO; | 359.55 | 60 mg (52%) 0.52
°C crystals

IR (KBr, cm™): 3379 ( OH), 2932(C-H), 1697 (C=N), 1682 (C=C), 1134 (C-
0).

'H NMR (DMSO-dg): § 5.26 (t, 1H, Js7 = 2.5 Hz, H-6), 4.59 (br s., 1H,
OH), 4.04 (m, 2H, NCH,), 3.67 (m, 2H, CH,OH), 3.27 (m, 1H, H-3), 2.57
(m, 1H, H-17), 2.15 (m, 1H, H-16a), 2.09 (m, 2H, CH»-4), 2.07 (s, 3H, Me-
21), 2.02 (m,1H, H-7a), 1.92 (m, 1H, H-12a), 1.80 (m, 2H, CH,OH), 1.78
(m, 1H, H-1a), 1.68 (m, 1H, H-2a), 1.67 (m, 1H, H-15a), 1.61 (m, 1H, H-
16b), 1.59 (m, 1H, H-7b) , 1.56 (m, 1H, H-11a) , 1.54 (m, 1H, H-12b), 1.44
(8, 1H, H-8) ,1.40  (m, 1H, H-11b), 1.37 (m, 1H, 2b), 1.15 (m, 2H, H-14
+ H-15b), 1.00 (m, 1H, H-1b ), 0.98 (m, 1H, H-9), 0.96 (s, 3H, Me-19), 0.54

(s, 3H, Me-18).

13C NMR (DMSO-dg, ppm): & 168.5 (C=N), 141.8 (C-5), 120.7 (C-6), 70.5
(C-3), 63.1 (NCHy,), 60.3 (CH,0OH), 56.6 (C-14), 50.0 (C-9), 43.8 (C-13),
42.7 (C-4), 38.6 (C-12), 37.4 (C-1), 36.6 (C-10), 31.9 (Me-21), 31.8, 31.7
(C-2+C- 7+C-8),245 (C-15), 22.7 (C-16 + C-17), 21.1 (C-11), 19.6
(Me-19), 13.4 (Me-18).

Anal. calc: C 76.83, H 10.37, N 3.90. Found: C 76.59, H 10.22, N 3.63.
(116) (Fida ypdaai -Y ¥ ¥

17-(1-((2-Hydroxyethyl)imino)ethyl)-5-pregnen-34-yl-acetate (116).
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Comp. | Formula | M.Wt Yield m.p. R Color

116 | CosHsoNO; | 401.58 | 77 mg (60 %) | 187-189°C | 0.56 | Prown
crystals

IR (KBr, cm™): v 3364 (OH), 2939 (C-H), 1651 (C=N), 1751 (COMe), 1018
(C-0).
'H NMR (DMSO-ds, ppm): §5.27 (t, 1H, Js7 = 3.0 Hz, H-6), 4.68 (m, 2H,
NCHy), 3.39 (m, 1H, H-3), 2.59 (m, 1H, H-17), 2.51 (s, 3H, OAc), 2.16 (m,
1H, H-16a), 2.14 (m, 2H, CH-4), 2.08 (s, 3H, Me-21), 1.98 (m,1H, H-7a),
1.94 (m, 1H, H-12a), 1.82 (m, 2H, CH,0OH), 1.80 (m, 1H, H-1a), 1.69 (m,
1H, H-2a), 1.67 (m, 1H, H-15a), 1.64 (m, 1H, H-16b), 1.58 (m, 1H, H-H-7b),
1.55 (m, 1H, H-11a), 1.52 (m, 1H, H-12Db), 1.42 (m, 1H, H-8), 1.39 (m, 1H,
H-11b), 1.35 (m, 1H, H-2b), 1.17 (m, 2H, H-14 + H-15b), 1.01 (m, 1H, H-
1b), 0.97 (m, 1H, H-9), 0.95 (s, 3H, Me-19), 0.55 (s, 3H, Me-18).
13C NMR (DMSO-dg, ppm): & 170.2 (COMe), 168.1 (C=N), 141.8 (C-5),
120.7 (C-6), 70.5 (C-3), 63.1 (NCH,), 58.5 (CH,OH), 56.6 (C-14), 49.9 (C-
9), 44.4 (C-13), 42.7 (C-4), 38.0 (C-12), 37.4 (C-1), 36.6 (C-10), 31.9 (Me-
21),
31.8,31.7 (C-2 + C-7 + C-8), 24.6 (C-15), 22.7 (C-16 + C-17), 21.1 (C-11),
20.8 (COMe), 19.6 (Me-19), 13.2 (Me-18).
Anal. calc.: C74.77, H 9.79, N 3.49. Found: C 74.52, H 9.64, N 3.22.

: 9958 puulia Jo LS DA (pa (e oS pull W) Ciliiia jucaatil dalad) 4dy dal) ¥ Y)Y
General procedure for synthesis of the ester derivatives of pregnenolone

(120-125) by applying Mitsunobu reaction




poaallSl) 3 )5 gy 3550 ey oanhline jaar Jene Giin (g3 sl (B
o= 15 ML & <l (100 mg, 0.28 mmol.) (115) ciiall J slae Canal | 4, 5o )l alall
1 US4 5 (0.28 MMOI) dalesS 53 K (aal gall Cdsal 5 (MeCN) Jil siawsY)
Rhodamin B (117) (135 mg); Indomethacin (118) (101 mg); Naproxen (119)
(65 mg); Protocatechuic acid (51) (43 mg); Vanillic acid (53) (47 mg); p-
cuomaric acid (44) (46 mg ).
74 mg, 0.28 5@ A ssisuia Jeli 8 deadiid) sae L) Jal sal) il
S o) Jd S5 (48 mg, 0.28 mmol) s (PPhs) (i st Jidll 36 (mmol)

L Aelu V- )Y saal ela )Y Gl Ao 5 m jall 2 ladey | (DEAD) CulansS 53 S
@) sehaall Jsdaall alaainly (TLC) 48 ) Adudall Ll 2 sila S 4 o) 53 Jeliil) a5
e dseaall cndall jan Jelaill JUaiSh azy o (V:F) dawdy (OlaSa: SV COR) (e g e 58
i Sland) L) g2 5ila 5 5 3 s Al 5 ) 50) 45 5 [36 [ i) (ke 585 (el il

) Ay (V) SR laSa) e pladiuls 5 (5 gm) (SiO, column chromatography)
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(120) (#idall jpdaasi ) ¥ ¥ ¥
17-(1-((2-Hydroxyethyl)imino)ethyl)-5-pregnen-3a-yl)-2-(3,6-
bis(diethylamino)-9H-xanthen-9-yl)benzoate (120).
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Comp. Formula M. Wt. Yield Rs Color

120 Cs1He7N3O4 | 786.11 | 58 mg (26 %) | 0.62 pink semi-solid

IR (KBr, cm™): v 3000 (C-Harom), 1717 (RCO,), 1589 (C=C), 1436 (C-N),
1222 (C-H) , 1018 (C-0).

'H NMR (DMSO-dg): 6 7.67-7.62 (m, 2H, Hrnog.-12° + Hrnog.-14°), 7.56 (d,
1H, J = 7.6 Hz, Hrpod.-157), 6.94 (m, 1H, Hgrpoa -13), 6.71 (d, 1H, J = 7.8 Hz
Hrhod-17), 6.69 (s, 1H, Hrnod-8), 6.33 (m, 4H, HRrhod.-2" + Hrnod.-4" + Hrnod. -
5%), 5.51 (s, 1H, Hgnoa-9’), 5.27 (t, 1H, Js7 = 2.3 Hz, H-6), 4.08 (m, 2H,
CHy), 4.04 (9, 2H, J = 7.0 Hz, CH,CHg), 3.75 (m, 4H, CH,OH + CH,CH3),
3.52 (brs., 1H, OH), 3.27 (m, 1H, H-3), 2.57 (m, 1H, H-17), 2.15 (m, 1H, H-
16a), 2.10 (m, 2H, CH»-4), 2.07 (s, 3H, Me-21), 2.00 (m,1H, H-7a), 1.91 (m,
1H, H-123), 1.80 (m, 2H, CH,OH), 1.79 (m, 1H, H-1a), 1.69 (m, 1H, H-2a),
1.60 (m, 1H, H-15a), 1.59 (m, 1H, H-16Db), 1.57 (m, 1H, H-7b), 1.54 (m, 1H,
H-11a), 1.51 (m, 1H, H-12b), 1.51 (m, 1H, H-12b), 1.43 (, 1H, 1H, H-8),
1.41-1.38 (m, 3H, H-11b + CH,CHs), 1.35 (m, 1H, H-2b), 1.19-1.14 (m, 5H,
H-14 + H-15b + CH,CHj3), 1.00 (m, 1H, H-1b), 0.97 (m, 1H, H-9), 0.94 (s,
3H, Me-19), 0.54 (s, 3H, Me-18).

13C NMR (DMSO-dg): §168.2 (C=N), 163.1 (COy), 153.1 (Crnod.-4a’+
Crhod-52"), 149.6 (Crnod.-3” + Crnod-6"), 141.8 (C-5), 133.5, 132.8, 132.5,
132.0, 129.3, 129.0 (Crnod.), 120.8 (C-6), 113.5 (Crnod.-2"), 108.7 (Crnod.-7),
105.7 (Crnod.-8a’), 97.4 (Crhod.-4’ + Crnod.-5’), 70.5 (C-3), 63.1 (NCH,), 60.9
(CH,0H), 56.6 (C-14), 49.5 (C-9 + CH,CHj3), 47.0 (CH,CHj3), 44.3 (C-13),
42.7 (C-4), 38.4 (C-12), 37.4 (C-1), 36.6 (C-10), 31.9 (Me-21), 31.7 (C-2 +
C-7 + C-8), 24.5 (C-15), 22.7 (C-16 + C-17), 21.1 (C-11), 19.6 (Me-19),
15.1 (CH,CHj3), 13.4 (Me-18), 12.8 (CH,CHj5).




Anal. calc: C 77.92, H 8.59, N 5.35. Found: C 77.70, H 8.48, N 5.11.

(121) Fdall juaasi -Y ¥ ¥ ¥
(17-(2-((2-Hydroxyethyl)imino)ethyl)-pregnen-3a-yl)-2-(1-(4-
chlorobenzoyl)-5-ethoxy-2-methylindolin-3-yl)acetate (121).

i saall (118) Gaulize 523V 5 (115) Sidiall (o dalal) 43y Hhall Cavn S jall 138 juas
e 4l o) e sale JSG e (121) il

Comp. Formula M. Wt. Yield Ry Color

121 | C42Hs51CIN2Os | 699.32 | 84 mg (43%) | 0.57 | yellow semi-solid

IR (KBr, cm, v): 1682 (C=C), 1359 ( C-H), 1222 (C-H), 722 (C-CI).

'H NMR (DMSO-dg): 5 7.88 (d, 2H, J = 8.4 HZ, Hindometn.-2" + Hindometn.-6"),
7.57 (d, 2H, J = 8.4 Hz, Hingometn.~3” + Hindometn.=3") 7.04 (5, 1H, Hingometn-4"),
6.94 (d, 1H, J = 7.4 HZ, Hingometn-7"), 6.70 (d, 1H, J = 7.4 HZ, Hingometn-6),
5.27 (t, 1H, Js7 = 2.4 Hz, H-6), 4.05 (m, 2H, NCH,), 3.75 (m, 3H, OMe),
3.52 (br s., 1H, OH), 3.28 (m, 1H, H-3), 3.09 (s, 2H, COCHj), 2.56 (m, 1H,
H-17), 2.20 (s, 3H, C2ingometn-Me), 2.15 (m, 1H, H-16a), 2.11 (m, 2H, H-44),
2.07 (s, 3H, Me-21), 2.02 (m,1H, H-7a), 2.01 (m, 1H, H-4b), 1.96 (m, 1H, H-
12a), 1.82 (M, 2H, CH,OH), 1.78 (m, 1H, H-1a), 1.68 (m, 1H, H-2a), 1.61
(m, 1H, H-15a), 1.57 (m, 2H, H-7b + H-16b), 1.53 (m, 1H, H-2b + H-11a),
1.51 (m, 1H, H-12b), 1.40 (m, 2H, H-8 + H-11b), 1.38 (m, 1H, H-2b), 1.18
(m, 2H, H-14 + H-15b), 1.02 (m, 1H, H-1b), 0.98 (m, 1H, H-9), 0.97 (s, 3H,
Me-19), 0.54 (s, 3H, Me-18).

13C NMR (DMSO-dg): & 168.3 (C-20 + CO;), 167.5 (NCOAr), 156.0
(Cindometn-5"), 141.8 (C-5 + C-CI), 138.0 (Cindometn.-32"), 134.8 (Cindometn.-2"),
132.5, 129.5, 129.2 (Carom.), 120.7 (C-6), 115.0 (Cindometn.-6"), 113.6 (Cindometn.-
7°), 111.6 (Cindometn.-4"), 101.6 (Cingometn=3"), 70.5 (C-3), 63.1 (NCH,), 60.9
(CH,OH), 56.6 (C-14), 55.9 (OMe), 50.0 (C-9), 43.8 (C-13), 42.8 (C-4), 38.4




(C-12) ,37.4(C-1), 36.6 (C-10), 31.9 (Me-21) ,31.7 (C-2+ C-7+ C-8 +C
H,CO) , 24.5 (C-15), 22.7 (C-16 + C-17), 21.1 (C-11), 19.6 (Me-19), 15.0
(C?ndometn.-Me), 13.4 (Me-18).
Anal. calc: C 72.13, H 7.35, N 4.01. Found: C 71.92, H 7.19, N 3.87.

(122) @Fdad) jpaadi ¥ ¥ ¥ ¥
(17-(1-((2-Hydroxyethyl)imino)ethyl)-pregnen-3a-yl)-(S)-2-(6-
methoxynaphthalen-2-yl-propanoate (122).

e Jsemall (119) (e 5l 5 (115) Gishall (po Aualall 4y ol Conem (S 5l 138 yuinn
Adia 4l o) jliaale JS4 e (122) @il

Comp. | Formula | M.Wt. Yield Ry Color

122 | Cg7H4NO,4 | 571.37 | 88 mg (55 %) | 0.55 | yellow semi-solid

IR (KBr, cm): v 3247 (OH) , 2931 (C-Heyeiic) , 1750 (RCOy) , 1682 (C =

C), 1437.65 (C-H), 1192 (C-H).

'H NMR (DMSO-de): & 7.78-7.28 (M, 6H, Haom), 5.27 (t, 1H, Jo7 = 2.1 Hz,
H-6), 4.05 (m, 2H, NCH,), 3.86 (s, 3H, OMe), 3.46 (m., 2H, CHMe), 3.29
(m, 1H, H-3), 2.56 (M, 1H, H-17), 2.16 (m, 1H, H-16a), 2.10 (m, 2H, CH,-
4), 2.02 (s, 3H, Me-21), 1.99 (m,1H, H-7a), 1.93 (m, 1H, H-12a), 1.80 (m,
2H, CH,OH), 1.76 (m, 1H, H-1a + CHMe), 1.70 (m, 1H, H-2a), 1.68 (m, 1H,
H-15a), 1.60 (m, 1H, H-16b), 1.56 (m, 1H, H-7b), 1.55 (m, 1H, H-11a), 1.52
(m, 1H, H-12b), 1.44 (m, 1H, H-8), 1.40 (m, 1H, H-11b), 1.37 (m, 1H, H-
2b), 1.23(m  , 2H, H-14 + H-15b), 1.06 (m, 1H, H-1b), 1.00 (m, 1H, H-
9, 094 (s, 3H, Me19), 053 (s, 3H, Me-18).

13C NMR (DMSO-dg): & 172.4 (COy), 167.9 (C-20), 157.5 (Craproxin-6"),
141.7 (C-5), 132.5 (Chaproxin-2’), 131. 9 (Cpaproxin-4a’), 132.0, 129.3, 129.2
(Carom.), 1207 (C'6), 1191 (Cnaproxin.'7,), 1062 (5 (Cnaproxin.'S’), 705 (C'3),




63.1 (NCHy), 60.9 (CH,OH), 56.6 (C-14), 55.6 (OMe), 50.0 (C-9), 43.7 (C-

13), 42.7 (C-4) , 42.0 (CHMe), 38.4 (C-12) , 37.4 (C-1), 36.6 (C-10),
31.9 (Me-21) ,

31.7,31.6 (C-2 + C-7 + C-8), 24.5 (C-15), 22.7 (C-16 + C-17), 21.1 (C-11),

19.6 (Me-19), 15.0 (CHMe), 13.4 (Me-18),

Anal. calc.: C77.72, H 8.64, N 2.45. Found: C 77.50, H 8.55, N 2.23.

(123) (Féall jpani ¢ ¥ ¥ ¥
(17-(2-((2-Hydroxyethyl)imino)ethyl)-pregnen-3a-yl)-3,4-
dihydroxybenzoate (123).

A1) @l pS §55 ) (aala 5 (115) @idiall e daladl 48y phall i S pall 138 juas
43 Oslll o) jhea Bale S5 e (123) Gilal) e Jsasll (B1) (dhigiill (mala (S50

Comp. | Formula | M.Wt. Yield Ry Color

123 C30HuNOs | 571.37 | 81 mg (58 %) | 0.64 | yellow semi-solid

IR (KBr, cm™): v 3248 (OH), 2932 (CH,), 1700 (RCO), 1697 (C=N), 1535
(C=0).
IH NMR (DMSO-ds): 8 9.00 (br s., 2H, 2xOH), 7.56 (d, 1H, J>-¢ = 5.6 Hz,
Harom-2"), 7.12 (d, 1H, Js-¢ = 8.5 Hz, Haom-6"), 6.52 (d, 1H, Js-¢ = 8.5 Hz,
Harom-3"), 5.27 (t, 1H, Js7 = 4.0 Hz, H-6), 4.05 (g, 2H, J = 6.9 Hz, NCH.,),
3.48 (br s., 1H, OH), 3.26 (m, 1H, H-3), 2.57 (m, 1H, H-17), 2.17 (m, 1H, H-
16a), 2.11 (M, 2H, CH,-4), 2.06 (s, 3H, Me-21), 2.00 (m,1H, H-7a), 1.93 (m,
1H, H-12a), 1.80 (m, 2H, CH,OH), 1.77 (m, 1H, H-1a), 1.69 (m, 1H, H-2a),
1.60 (M, 1H, H-15a), 1.58 (m, 1H, H-16b), 1.56 (M, 1H, H-7b), 1.53 (m, 1H,
H-11a), 1.50 (m, 1H, H-12b), 1.44 (m, 1H, H-8), 1.40 (m, 1H, H-11b), 1.37
(m, 1H, H-




2b), 1.17 (m, 2H, H-14 + H-15b), 1.02 (m, 1H, H-1b), 0.99 (m, 1H, H-9),

0.97 (s, 3H, Me-19), 0.53 (s, 3H, Me-18).

BC NMR (DMSO-dg): 6 168.7 (C-20), 161.6 (CO,), 148.4 (C*zom-OH),

146.1 ((C¥ arom-OH), 141.8 (C-5), 126.6 (Carom-1"), 123.5 (Carom.-6), 120.7

(C-6), 116.2 (Carom-2’ + Carom=-5"), 70.5 (C-3), 63.1 (NCHy), 60.9 (CH,OH),

56.6 (C-14) , 50.0 (C-9), 43.7 (C-13), 42.7 (C-4), 38.5 (C-12), 37.4 (C-1),
36.6 (C-10)

, 31.9 (Me-21), 31.7 (C-2 + C-7 + C-8), 24.5 (C-15), 22.7 (C-16 + C-17),

21.1 (C-11), 19.6 (Me-19), 13.4 (Me-18),

Anal. calc.: C 72.70, H 8.34, N 2.83. Found: C 72.49, H 8.26, N 2.68.

(124) @bl jpdaai_o ¥ ¥ ¥
(17-(2-((2-Hydroxyethyl)imino)ethyl)-pregnen-3a-yl)-4-hydroxy-3-
methoxy-benzoate (124).

S-S yuan £) CLL (asls 5 (115) Gl (e daball 4yl Cun S 5all 136 s

il ) hen ol JS3 e (124) ikl e Jpemall (53) (sl Liasla o sise

Comp. Formul M.Wt. Yield Rs Color

124 C31H43sNOs | 509.31 | 72 mg (50 %) | 0.70 | yellow semi-solid

IR (KBr, cm): v 3248 (OH), 2932 (CH,), 1682 (C=N), 1535 (C=C).

'H NMR (DMSO-dg): § 9.78 (br s., 1H, OH), 7.42 (d, 1H, Js-¢: = 8.0 Hz,
Harom-6), 7.39 (s, 1H, Haom-2"), 6.69 (d, 1H, J5-5: = 8.0 HZ, Harom-5"), 5.26
(t, 1H, Js» = 3.5 Hz, H-6), 4.63 (br s., 1H, OH), 4.04 (g, 2H, J = 7.0 Hz,
NCH,), 3.84 (s, 3H, OMe), 3.29 (m, 1H, H-3), 2.55 (m, 1H, H-17), 2.16 (m,
1H, H-16a), 2.10 (M, 2H, CH,-4), 2.06 (s, 3H, Me-21), 1.97 (m,1H, H-7a),
1.92 (m, 1H, H-12a), 1.80 (m, 2H, CH,OH), 1.77 (m, 1H, H-1a), 1.68 (m,
1H, H-2a), 1.61 (m, 1H, H-15a), 1.59 (m, 1H, H-16b), 1.58 (m, 1H, H-7h),




1.55 (m, 1H, H-11a), 1.52 (m, 1H, H-12b), 1.40 (m, 1H, H-8), 1.39 (m,
1H, H-11b), 1.37
(m, 1H, H-2b), 1.18 (m, 2H, H-14 + H-15b), 1.01 (m, 1H, H-1b), 0.99 (m,
1H, H-9), 0.97 (s, 3H, Me-19), 0.53 (s, 3H, Me-18).
13C NMR (DMSO-dg): § 169.7 (C-20), 164.6 (CO5), 157.0 (C* srom-OH),
148.7 ((C¥ wom-OMe), 141.8 (C-5), 126.5 (Carom-1" + Carom-6"), 120.7 (C-6),
115.9 (Carom-2"), 111.2 (Carom-57), 70.5 (C-3), 63.1 (NCH,), 61.0 (CH,OH),
56.6 (C-14), 56.1 (OMe), 50.0 (C-9), 43.7 (C-13), 42.7 (C-4), 38.5 (C-12),
37.4 (C-1), 36.6 (C-10), 31.9 (Me-21), 31.7 (C-2 + C-7 + C-8), 24.5 (C-15),
22.7 (C-16 + C-17), 21.1 (C-11), 19.6 (Me-19), 13.4 (Me-18).
Anal. calc.: C 73.05, H 8.50, N 2.75. Found: C 72.88, H 8.41, N 2.52.

((125) @Fdal) jpaad -1 Y ¥ ¥
17-(1-((2-Hydroxyethyl)imino)ethyl)-pregnen-3a-yl)-4-hydroxycinnamate
(125).

-£) <l S 5 gl (el 5 (115) Sidiall (e dalall 43y Hlall Crny S jall 138 s
Aola 40l 5l 8 pene Aty 3ale IS e (44) (bl (sl 3 5 500

Comp. Formula M. Wt. Yield Ry Color

125 Cs2HasNO, | 505.32 | 58 mg (41 %) | 0.60 | red semi-solid

IR (KBr, cm™?): v 3402 (OH).2924 (CH,), 1697 (C=N), 1459 (C=C).

IH NMR (DMSO-dg): § 8.97 (s, 1H, OH), 7.51 (d, 2H, J,-3~ = 8.2 Hz,
Harom-2"" + Haom-6""), 7.47 (d, 1H, Ji-2- = 15.0 Hz, Hoein-2’), 6.78 51 (d,
2H, Js+ 6 = 8.2 HZ, Harom=2"> + Harom-6""), 6.28 (d, 1H, J = 15.0 Hz, Hojefin-
1°), 5.26 (t, 1H, Js7 = 2.6 Hz, H-6), 4.59 (d, 1H, J = 3.3 Hz, OH), 4.03 (q,
2H, J = 7.0 Hz, NCH,), 3.27 (m, 1H, H-3), 2.50 (m, 1H, H-17), 2.15 (m, 1H,
H-16a), 2.10 (m, 2H, CHx-4), 2.06 (s, 3H, Me-21), 2.00 (m,1H, H-7a), 1.93
(m, 1H, H-12a), 1.82 (m, 2H, CH,OH), 1.77 (m, 1H, H-1a), 1.68 (m, 1H, H-




2a), 1.61 (m, 1H, H-15a), 1.58 (m, 1H, H-16b), 1.56 (m, 1H, H-7b), 1.55 (m,
1H, H-11a), 1.53 (m, 1H, H-12b), 1.42 (m, 1H, H-8), 1.41 (m, 1H, H-11b),
1.37 (m, 1H, H-2b),
1.19 (m, 2H, H-14 + H-15b), 1.01 (m, 1H, H-1b), 0.99 (m, 1H, H-9), 0.96 (s,
3H, Me-19), 0.53 (s, 3H, Me-18).
13C NMR (DMSO-dg): § 169.0 (C-20), 166.2 (COy), 157.1 (C* 4rom-OH),
145.2 (Colefin-2), 141.7 (C-5), 131.8 (Carom-2"" + Carom-6""), 129.3 (Carom.-
1°), 120.7 (C-6), 116.1 (Colefin-1" + Carom-3"" + Carom-6""), 111.2 (Carom-5"),
70.4 (C-3), 63.1 (NCH_), 60.9 (CH,0H), 56.6 (C-14), 50.0 (C-9), 43.7 (C-
13), 42.7 (C-4), 38.4 (C-12) , 37.4 (C-1), 36.6 (C-10), 31.9 (Me-21) , 31.7
(C-2+C-7+C-8), 24,5 (C-15), 22.3 (C-16 + C-17), 21.2 (C-11), 19.6 (Me-
19), 13.4 (Me-18).
Anal. calc.: C 76.00, H 8.57, N 2.77. Found: C 75.78, H 8.48, N 2.56.

(127) Giiall jumai-t ¥ ¥

(17-(2-(Phenylethylimino)ethyl)pregnen-3-ol)) (127).
Calall o sllSI) 2y 5 58 gl pe i 5 pulaline o jae Seme (pfindh (53 (5 i B0 b
S Y 9 (0.30 ML) s (21) sV 535S ) 5= (100 Mg, 0.32 mmol) aual | 4 sk )l
padinl 5 aclise JalaS gy yall Al LA (aala (e il Hhad Y Cadual 25 (126) Opel
[ Clelu Asad cels )Y CaiSill daul g g jall dria o3 7o all cdeS J 580V 00 20 ML
Oe g e plaaiuy (TLC) A28l Aadall Lal e gile 5 S 485 Juaxindy Jeliill 0 53 23]
e Jyemall el ja Jeliill JWS) sy elae JslaeS (V) doits ((JEY) A JluSa)
(39) Gl 5 05 g Pla

Comp. | Formula | M.Wt. Yield m.p. R: | Color

127 | CoHaNO | 419.65 | 57 mg (42 %) | 220 -223°C | 0.55 bro;%n
SOl

IR (KBr, cm™): v 3510 (OH) , 29473 (C-H), 1682 (C=N), 1574(C=Carom) .




'H NMR (DMSO-dg): § 7.31-7.22 (M, 5H, Harom), 5.27 (or s., 1H, H-6),
3.76 (br s., 1H, OH), 3.27 (m, 1H, H-3), 2.87 (m, 2H, NCH5), 2.75 (s, 2H,
CH,Ph), 2.57 (m, 1H, H-17), 2.16 (m, 1H, H-16a), 2.11 (m, 2H, CH,-4), 2.02
(s, 3H, Me-21), 1.94 (m,1H, H-7a), 1.92 (m, 1H, H-12a), 1.79 (m, 1H, H-1a),
1.68 (m, 1H, H-2a), 1.61 (m, 1H, H-15a), 1.59 (m, 1H, H-16b), 1.57 (m, 1H,
H-7b), 1.56 (m, 1H, H-11a), 1.53 (m, 1H, H-12b), 1.43 (m, 1H, H-8), 1.39
(m,1H, H-11b)  , 1.37 (m, 1H, H-2b), 1.14 (m, 2H, H-14 + H-15b), 1.00
(m, 1H, H-1b), 0.98 (m, 1H, H-9), 0.95 (s, 3H, Me-19), 0.54 (s, 3H, Me-18).

13C NMR (DMSO-dg): & 168.9 (C-20), 141.8 (C-5), 139.7 (Carom-17), 129.1,

128.7, 126.6 Carom), 120.7 (C-6), 70.5 (C-3), 56.6 (C-14), 52.3 (NCH;), 50.0

(C-9), 43.8 (C-13), 42.8 (C-4), 38.4 (C-12), 38.0 (CH,Ph), 37.4 (C-1), 36.6
(C-

10), 31.9 (Me-21), 31.7 (C-2 + C-7 + C-8), 24.5 (C-15), 22.7 (C-16 + C-17),

21.1 (C-11), 19.6 (Me-19), 13.4 (Me-18).

Anal. calc.: C 83.00, H 9.85, N 3.34. Found: C 82.87, H 9.77, N 3.12.

(129) 0o siis yull (ssllad) (Fidia pudaaii -0 ¥ ¥
(17-((1-(4-Chlorophenyl)prop-1-en-2-yl)pregnen-34-ol or
(17-(4-Chloro-chalconyl)pregnen-34-ol (129).
o= (100 mg, 0.32 mMmol) “aral wdaline & yaay jeae (it (3 5 550 (5 )99 8
=5 ML il | (16) e 35,5 55050 oe (50 mg, 0.32 mmol) (1) osdss sl)
z ol & ya cudeS J g (1 20 ML a2l 5 (2 N) a0 sl 2008 5 5] Sl Jslaall
488l Asukall L je gila g S 4585 dda i) g Je L) Aaglia uad [28 , 24 ] 48 301 5)) ) 4 )
Caigl Aol YE )50 0y edae JslaeS (2:3) (UuSaidiY) DAY g jall pa3iul 5 (TLC)
Craldinl &5 (1 M) el sl sl sl dilialy Jeliill (sacal o sl Aot caci 5 Jelidl
plaiuly (3 x 20 mL) J5Y) la aladiuly &30 e Jsaaall iz Sl (0 &) guianll A8kl




A gumnll Adpkal) il o5 6 03 geall ) IS (g0 padia J laa & sl Adpdal) Gl g Juadl) o
&L e Jpanll Citin g n iy o8 S 0 03 geall iy S mle ge ilage 5 AT 5
(SiO; column  Jos WSl wall Ladl e sila s S 2 gae Aol o il 85,05 ) 5 al
BhliS (2:3) Ay (QlnSar i) S3LA) g s pladiules (5 g) chromatography)

(eluent)
Comp. | Formula | M.Wt. Yield m.p. R Color
129 | CysHasCIO, | 439.04 | 82 mg (58 %) | 89-92 °C | 0.57 y:(')'l?(;"’

IR (KBr, cm): v 3675 (OH), 2927 (CH.), 1698, 1508 (C=C), 1049 (C-O).
IH NMR (DMSO-dg): §7.89 (d, 1H, Jse = 16.1 Hz, H-22), 7.75 (d,
2H, Jo 3 = 8.3 Hz, Harom-2" + Harom=6"), 7.61 (d, 1H, Jo120 = 16.1 Hz, H-21),
7.49 (d, 2H, J»-3 = 8.3 Hz, Harom-3" + Haom-5), 5.27 (t, 1H, Jo7 = 2.3 Hz,
H-6), 4.61 (br s., 1H, OH), 3.26 (m, 1H, H-3), 2.56 (m, 1H, H-17), 2.16 (m,
1H, H-16a), 2.11 (m, 2H, CH,-4), 1.94 (m,1H, H-7a), 1.91 (m, 1H, H-12a),
1.78 (m, 1H, H-1a), 1.68 (m, 1H, H-2a), 1.60 (m, 1H, H-15a), 1.55 (m, 1H,
H-16b), 1.53 (m, 1H, H-7b), 1.51 (m, 3H, H-11a + H-12b), 1.43-1.35 (m,
2H, H-2b+ H-8 + H-
11b), 1.14 (m, 2H, H-14 + H-15h), 1.02 (m, 1H, H-1b), 0.98 (m, 1H, H-9),
0.94 (s, 3H, Me-19), 0.53 (s, 3H, Me-18).
13C NMR (DMSO-ds, ppm): & 208.9 (C-20), 141.8 (C-5), 140.0 (C-22),
131.6 (Carom-1" + Carom-4"), 130.6 (Carom-2" + Carom-6"), 129.5 (Carom-3” +
Carom-5"), 129.2 (C-21), 120.7 (C-6), 70.5 (C-3), 56.6 (C-14 + C-17), 50.0
(C-9), 43.8 (C-13), 42.7 (C-4), 38.5 (C-12), 37.4 (C-1), 36.6 (C-10), 31.9




(Me-21), 31.8, 31.7 (C-2 + C-7 + C-8), 24.5 (C-15), 22.7 (C-16), 21.1 (C-
11), 19.6 (Me-19), 13.4 (Me-18).
Anal. calc.: C 76.60, H 8.04. Found: C 76.48, H 7.95.

(S909m Jo I ARy jhay (¢ i) (Fiial ABIaY) A0S Aila g ,¥) S pall ppudand N WY
Preparation of biphenyl analogues of chalconyl-pregnenolone (140-149).
Ol e iSay puhaling & may Jene (pfind (53 (50 (350 (A 1 ypedaaill dalal) 43y jhall
0.40 ) a= (129) Gl 3 (200 Mg, 0.40 mmol) il | Jalall & Y1 iy ¢ slas
gl oa & (Jsilis 3 -)) cude (30 (15 ML) (o (Sle s oY) @i g sl (adls (e (MmO
el seluall Jalall Jglaall gosall L) Caaal 5 Aleliial) o sall 3 s 438 15 33
Jslae e (5 ML) Wasy Caual (22 mg, 5% mmol) (0) asedl (Omesd Jad S0)
Aans) 5y Jeliil) Aaglie Cadielu V€)Y 5200 Ll oa ) dmaa s (2 N) o sl sall 5 518
D058l e e e sedaall Jslaall alaatiuly (TLC) 488 )l ddudall Ll je gila g S 40385
5 aual &5 A3l 5 s Aa )y I lad) oy delal JWI s (1:4) Doty (U5l
X10 ) I8V OIS aa g el Gl o8 (318 5 3aal o Jall A a5 40l adall el (40 (ML)
(5%) Jstaar g Gl 2ay 4 samal) dGpkal) Cualiin) & Jeadl) aad Al (3 ML
o5 geall iy H€ Alan g 4y pmall BaLa)l Cadia ladey (3 X 20 ML) psenlisall Cilis S
dsi 23 [53 ] Al S pall aiid JAlAal) Jazicall caat sl H S 55 Jslaall iy o5 Adlad)

(5 (SiO; column chromatography) Jdis Saludl Ldl e silas S 3 e ddaud g0 il
(Eluent) <allis (Y:V) 4wy (J5Y) OO 2 JlaSa) 7 e plasinds 50)
P AUl Aile 5 )Y el 5 ) sl el s Calantinl

(130) g ysll Gaela Jié 5 )58 JS-¢ Y g
(131) i )sll adla Juid S IS 00 5 iL-Y 2
[(132) s sl (iaals 5 )l - —C

((133) a5 sall (laala J (6 Jiie) -£ - d

(134) (JsStin ) el ol (mala i (S5 20 -2 -
(135) eli sy sall s Juid (oS she (A -2 Y - f
(136) lis sl Laela b (il Jie J536) - g




(137) elis sl paels Jiid (e 5,58 (S305) -Y -h
(138 ) clis) sl (sl Jid gilpes -V -
((139) el s sall Ganls i S Gyl - € -

(140) Gidall juaai-y 1YY

(E)-3-(2°,4’-Difluoro[1,1’-biphenyl]4-yl)-1-(3b-hydroxy- pregnen-17-yl)-

prop-2-en-1-one (140).

55l SUE-E Y 5 (63 MQ) & (129) Gidiall (e Al 48 Hhal) s S el 138 s
O Gl a5l 0 e Jpasll (130) @li s sl el Juid

Comp. Formula | M.Wt. Yield m.p. | & Color
170

140 | C34H2sF202 | 516.67 | 81 mg (39 %) 0.50 colorless
°C powder

IR (KBr, Cm-l) \Y 3425 (OHa|C0h0|) y 2939 (C'H) ’1604 (C:Caromatic)’ 1350(C_
F),617(Benzen di sub.).

IH NMR (DMSO-dg): §7.69 (d, 2H, J34 = 8.5 Hz, Harom-3" + Harom-5"),
7.65-7.60 (M, 2H, Haom-5"" + Harom-6""), 7.56 (m, 1H, Haom-3""), 7.50 (d,
1H, Ja120 = 16.0 Hz, H-22), 7.46 (d, 2H, J,-3- = 8.5 HZ, Harom-2” + Harom-6"),
6.86 (d, 1H, J122 = 16.0 Hz, H-21), 5.28 (t, 1H, Js7 = 2.6 Hz, H-6), 4.27 (br
s., 1H, OH), 3.30 (m, 1H, H-3), 2.51 (m, 1H, H-17), 2.19 (m, 1H, H-16a),
2.11 (m, 2H, CH2-4), 1.97 (m,1H, H-7a), 1.89 (m, 1H, H-12a), 1.77 (m, 1H,




H-1a), 1.69 (m, 1H, H-2a), 1.60 (m, 1H, H-15a), 1.59 (m, 1H, H-7h), 1.57
(m, 1H, H-16b), 1.56 (m, 1H, H-11a) , 1.53 (m, 1H, H-12b), 1.46 (m, 1H, H-

8), 1.39 (m, 1H, H-11b)
,1.38 (M, 1H, H-2b), 1.24 (m, 2H, H-14 + H-15b), 1.04 (m, 1H, H-1b), 1.00
(m, 1H, H-9), 0.97 (s, 3H, Me-19), 0.58 (s, 3H, Me-18).

13C NMR (DMSO-dg): 6200.1 (C-20), 158.8 (d, J = 247 Hz, C,--F), 156.9
(d, J = 247 Hz, C4-F), 142.0 (C-5), 139.8 (C-22 + Caom-4’), 134.2 (Carom-
1°), 133.6, 132.5, 132.0, 130.6, 129.5 (Carom), 129.2 (C-21), 120.7 (C-6),
70.5 (C-3), 60.9 (C-17), 56.8 (C-14), 50.1 (C-9), 44.8 (C-13), 42.7 (C-4),
38.6 (C-12),
37.4 (C-1), 36.6 (C-10), 32.1, 31.9, 31.8 (C-2 + C-7 + C-8), 24.7 (C-15),
22.8 (C-16), 21.1 (C-11), 19.6 (Me-19), 13.8 (Me-18).
Anal. calc.: C 79.04, H 7.41. Found: C 78.83, H 7.30.

(141) Gudall jpuzaas ¥ 2 ¥ Y
4’-(E)-3-Hydroxy-pregenen-17-yl)-3-oxyprop-1-en-1-yl)-5-nitro-/1,1 -
biphenyl]-2-carboxylic acid (141).

-0 5 LY e (84 M) 5 (129) Gidall e Aalall 48kl s S pall I8 s
il sl a6 e Jseanll (131) el s ) sl (casla Jiid S 5 IS

Comp. | Formula | M.Wt. Yield m.p. R: | Color

141 | CasH3sNOs | 569.70 | 102 mg (45 %) | 139-141°C | 0.57 yelllt_)(;/v
Soll

IR (KBr, cm™): v 3402 (OH), 2939 (CH,), 1651(C=C), 1412 (C-NO,)

'H NMR (DMSO-de): & 11.89 (s, 1H, CO,H), 8.68 (d, 2H, J = 3.1 Hz, H-
6>, 8.59 (d, 1H, J = 3.1 Hz, H-2”), 8.51 (d, 1H, J = 3.1 Hz, H-4"), 7.75 (d,
2H, Jo.3- = 8.5 HZ, Harom-3" + Haom=5"), 7.63 (d, 1H, Jo1.20 = 16.1 Hz, H-22),
7.49 (d, 2H, Js.¢ = 8.5 Hz, Harom -2 + Harom-6"), 6.93 (d, 1H, Jo1 2 = 16.1 Hz,




H-21), 5.29 (t, 1H, Js7 = 2.5 Hz, H-6), 4.68 (br s., 1H, OH), 3.26 (m, 1H, H-
3), 2.95 (m, 1H, H-17), 2.18 (m, 1H, H-16a), 2.13 (m, 2H, CH,-4), 1.96
(m,1H, H-7a), 1.84 (m, 1H, H-12a), 1.76 (m, 1H, H-1a), 1.68 (m, 1H, H-2a),
1.60 (m, 1H, H-15a), 1.57 (m, 1H, H-16b), 1.55 (m, 1H, H-7b), 1.54 (m, 1H,
H-1l1la + H-12b), 1.43 (m, 1H, H-8), 1.41 (m, 1H, H-11b), 1.36 (m, 1H, H-
2b), 1.24 (m, 2H, H-14 + H-15b), 1.01 (m, 1H, H-1b), 0.97 (m, 1H,
H-9), 093 (s, 3H, Me-19), 053 (s, 3H, Me-18).

13C NMR (DMSO-dg): & 200.2 (C-20), 173.9 (COzH), 147.8 (Carom-NO2),
141.8 (C-5), 140.0 (C-22 + Caom-4"), 135.3 (Carom-1""), 134.0 (Carom-1"),
133.6, 132.5, 132.0, 130.6, 129.5 (Carom), 129.2 (C-21), 120.7 (C-6), 70.5 (C-
3), 60.9 (C-17), 56.8 (C-14), 50.1 (C-9), 44.8 (C-13), 42.7 (C-4), 38.6 (C-
12), 37.4 (C-1), 36.6 (C-10), 32.1, 31.9, 31.8 (C-2 + C-7 + C-8),
24.7 (C-15), 22.8 (C-16), 21.1 (C-11), 19.6 (Me-19), 13.8 (Me-18).

Anal. calc.: C 73.79, H 6.90. Found: C 78.83, H 7.30.

(142) Gl juzass ¥ 1 ¥ Y
(E)-3-(4'-Fluoro-[1,1'-biphenyl]-4-yl)-1-(3-hydroxy-prenen-17-yl)prop-2-
en-1-one) (142).

oaala Jiid 55l £ (e (56 MQ) 5 (129) idiall (1o dalall 43y Hlall Crus S jall 138 juas
ot b ) @l e Jganll (132) el sl

Comp. | Formula M. Wt. Yield Ry Color

142 | CssH3oFO, | 498.68 | 92 mg (46 %) | 0.40 brown oil

IR (KBr, cmy): v 3402 (OH), 2939(CH), 1651 (C=C).

IH NMR (DMSO-dg): 57.69 (d, 2H, J3-4 = 7.8 HZ, Harom-3" + Harom-5"),
7.65-7.61 (M, 2H, Harom-2"" + Harom-6"), 7.54 (m, 2H, Harom-3"" + Harom.-
57), 7.48 (d, 1H, Jp122 = 16.0 Hz, H-22), 7.45 (d, 2H, J>-3- = 7.8 HZ, Harom.-2




+ Harom-6"), 6.87 (d, 1H, Jo1.20 = 16.0 Hz, H-21), 5.28 (br s., 1H, H-6), 4.29
(brs., 1H, OH), 3.29 (m, 1H, H-3), 2.95 (m, 1H, H-17), 2.18 (m, 1H, H-16a),
2.11 (m, 2H, CH»-4), 1.96 (m,1H, H-7a), 1.87 (m, 1H, H-12a), 1.77 (m, 1H,
H-1a), 1.70 (m, 1H, H-2a), 1.58 (m, 1H, H-15a), 1.57 (m, 2H, H-7b + H-
16b), 1.56 (m, 1H, H-11a), 1.53 (m, 1H, H-12b), 1.45 (m, 1H, H-8), 1.40 (M
1H, H-11b), 1.38 (m, 1H,

H-2b), 1.25 (m, 2H, H-14 + H-15b), 1.00 (m, 1H, H-1b), 0.99 (m, 1H, H-9),
0.95 (s, 3H, Me-19), 0.58 (s, 3H, Me-18).

3C NMR (DMSO-dg): 6200.2 (C-20), 159.1 (d, J = 249 Hz, C,+-F), 141.8

(C-5), 140.0 (C-22), 135.3 (Caom-17), 134.1, 133.5, 132.5, 131.0, 129.3

(Carom), 129.2 (C-21), 120.7 (C-6), 110.8 (Carom-3"" + Carom-5""), 70.5 (C-3),

60.9 (C-17), 56.8 (C-14), 50.1 (C-9), 44.9 (C-13), 42.7 (C-4), 38.6 (C-12),
37.4 (C-1),

36.6 (C-10), 32.1, 31.9, 31.8 (C-2 + C-7 + C-8), 24.7 (C-15), 22.8 (C-16),

21.1 (C-11), 19.6 (Me-19), 13.8 (Me-18).

19F NMR (DMSO-dg): & - 115.6

Anal. calc.: C 81.89, H 7.88. Found: C 81.77, H 7.71.

(143) Giiall juass - 7YY
(E)-1-(3-Hydroxy-pregenen-17-yl)-3-(4’-methylthio)-[1,1'-biphenyl]-4-yl)-
prop-2-en-1-one (143).

i (55 Jiie) -£05e (67 MQ) 5 (129) Fidall (e daladl 43, Hhall cavin S jall 138 juas
a4l salia ) ol 20 e J geasll (133) eliig ) sall ks

Comp. | Formula M.Wt Yield Ry Color

143 | CgzsHa20,S | 526.29 | 110 mg (52 %) | 0.50 | dark semi-solid

IR (KBr, cmt): v 3395 (OH), 2932 (CHS,), 1605 (C=C).




'H NMR (DMSO-dg): § 7.75 (d, 2H, Jo-¢ = 8.5 HZ, Harom-2"" + Harom-6""),
7.62 (d, 1H, Jp12> = 16.0 Hz, H-22), 7.60 (d, 2H, J>- 3 = 8.5 Hz, Harom-3" +
Harom-5"), 7.49 (d, 2H, J>- 3 = 8.7 HZ, Harom-2" + Harom=6"), 7.34 (d, 2H, J-5-
= 8.5 Hz, Harom-3"" + Harom=5""), 6.92 (d, 1H, J2122 = 16.0 Hz, H-21), 5.27 (t,
1H, Jo7 = 2.5 Hz, H-6), 3.29 (m, 1H, H-3), 2.98 (m, 1H, H-17), 2.38 (s, 3H,
SMe), 2.20 (m, 1H, H-16a), 2.14 (m, 2H, CH,-4), 1.95 (m,1H, H-7a), 1.82
(m, 1H, H-12a), 1.75 (m, 1H, H-1a), 1.73 (m, 1H, H-2a), 1.63 (M, 1H, H-
15a), 1.57 (m 1H, H-16b), 1.56 (m, 1H, H-7b + H-11a), 1.53 (m, 1H, H-12h),
1.42 (m, 1H, H-8), 1.40 (m, 1H, H-11b), 1.36 (M, 1H, H-2b), 1.23 (M, 2H,
H-14 + H-15b), 1.01 (m, 1H, H-1b), 0.98 (m, 1H, H-9), 0.96 (s, 3H, Me-19),
0.53 (s, 3H, Me-18).

3C NMR (DMSO-dg): & 200.1 (C-20), 141.8 (C-5), 140.0 (C-22), 137.7
(Carom-4" + Caom-SMe), 134.0 (Caom-1"), 132.0 (Caom-17), 129.3 (C-21),
128.8, 128.5, 127.2, 126.9 (Carom.), 120.7 (C-6), 70.5 (C-3), 60.9 (C-17), 56.8
(C-14),50.1 (C-9) ,44.8 (C-13),42.7(C-4),38.6 (C-12),37.4(C-1), 36.6
(C-10) ,
32.1,31.9,31.8 (C-2 + C-7 + C-8), 24.7 (C-15), 22.8 (C-16), 21.1 (C-11),
19.6 (Me-19), 15.2 (SMe), 13.8 (Me-18).
Anal. calc.: C 79.80, H 8.04. Found: C 79.39, H 7.88.

(144) i s -0 1 ¥ ¥

(E)-1-(3-Hydroxy-pregenen-17-yl)-3-(4’-hydroxy)-[1,1'-biphenyl]-4-yl)-
prop-2-en-1-one (144).
Jid S50 € e (55 MQ) 5 (129) Fiiall (0 dalall 48y Hlall s S jall 138 juias
ol sl clia 16 Lo Jgeasll (134) elis) sl (iasls

Comp. | Formula | M.Wt. Yield m.p. | Rr Color




144 | C34H4003 | 496.69 | 115 mg (58 %) | 150 °C | 0.57 | colorless solid

IR (KBr, cm™): v 3433 (OH).2932 (CH,), 1605 (C=C).

IH NMR (DMSO-dg): 5§7.55 (d, 2H, J»-¢ = 8.5 HZ, Harom-2" + Harom-6"),
7.52 (d, 1H, Jp122 = 16.1 Hz, H-22), 7.49 (d, 2H, J>- 3 = 8.5 HZ, Harom-3" +
Harom-5"), 7.43 (d, 2H, J>- 3 = 8.5 Hz, Harom-2"" + Harom=6""), 7.35 (d, 2H,
Jy3 = 8.5 Hz, Harom-3"" + Harom-5""), 6.92 (d, 1H, Ja122 = 16.1 Hz, H-21),
5.28 (t, 1H, Js7 = 2.6 Hz, H-6), 3.26 (m, 1H, H-3), 2.99 (m, 1H, H-17), 2.16
(m, 1H, H-16a), 2.12 (M, 2H, CH,-4), 1.95 (m,1H, H-7a), 1.82 (m, 1H, H-
12a), 1.75 (m, 1H, H-1a), 1.69 (m, 1H, H-2a), 1.66 (M, 1H, H-15a), 1.63 (m,
1H, H-16b), 1.57 (m, 1H, H-7h), 1.55 (m, 1H, H-11a), 1.53 (m, 1H, H-12b),
1.43 (m, 1H, H-8), 1.39 (m, 1H, H-11b), 1.36 (M, 1H, H-2b), 1.23 (M, 2H,
H-14 + H-15b), 1.02 (m, 1H, H-1b), 0.99 (m, 1H, H-9), 0.97 (s, 3H, Me-19),
0.53 (s, 3H, Me-18).

3C NMR (DMSO-ds): 6200.0 (C-20), 155.2 (Carom-OH), 141.8 (C-5), 140.0
(C-22), 138.4 (Carom-4’), 135.3 (Carom-1"), 133.6, 132.9, 132.5, 131.9, 1294
(Carom.), 129.2 (C-21), 120.6 (C-6), 70.5 (C-3), 60.9 (C-17), 56.8 (C-14), 50.0
(C-9),44.9 (C-13), 42.7 (C-4), 38.6 (C-12), 37.4 (C-1), 36.6 (C-10), 32.1,
31.9,31.7 (C-2 + C-7 + C-8), 25.5 (C-15), 22.6 (C-16), 21.1 (C-11), 19.6
(Me-19), 13.8 (Me-18).

Anal. calc.: C 82.22, H 8.12. Found: C 81.97; H 7.90.

[(145) Gidal junmai-A A Y Y
(E)-3-(2°,4’-Dimethoxy-/1,1°-biphenyl]1-4-y)-1-(3-hydroxy-pregenen-17-
yl)-prop-2-en-1-one (145).

=S se S - e (73 MQ)s (129) Fidiall (10 dalall 48 plall Crn S jall 30 juas
Sale ooz N il e J gasll (135) clii g all paels Jaid

Comp. | Formula | M.Wt. Yield Ry Color




145 Cs6H1404 | 540.32 | 121 mg (56 %) | 0.52 | brown semi-solid

IR (KBr, cm™): v 3402 (OH), 2932 (CH), 1620 (C=C), 1026 (C-0).

'H NMR (DMSO-dg): 6§ 7.63 (1H, J2122 = 15.6 Hz, H-22), 7.61 (m, 3H,
Harom-3" + Haom-5" + Haom-6""), 7.55 (d, 2H, J»'3» = 8.5 Hz, Haom-2" +
Harom-6"), 7.17 (d, 1H, J212, = 15.6 Hz, H-21), 7.14 (s, 1H, Haom-3"’), 6.99
(d, 1H, Js- ¢~ = 8.3 Hz, Haom-5""), 5.26 (t, 1H, Js7 = 2.6 Hz, H-6), 4.62 (br s.,
1H, OH), 3.84, 3.77 (2xs, 6H, 2xOMe), 3.26 (m, 1H, H-3), 2.99 (m, 1H, H-
17), 2.15 (m, 1H, H-16a), 2.10 (m, 2H, CH-4), 1.94 (m,1H, H-7a), 1.81 (m,
1H, H-12a), 1.76 (m, 1H, H-1a), 1.67 (m, 1H, H-2a), 1.65 (m, 1H, H-15a +
H-16b), 1.57 (m, 1H, H-7b), 1.56 (m, 1H, H-11a), 1.54 (m, 1H, H-12b), 1.43
(m, 2H + H-2b + H-8) , 1.39 (m, 1H, H-11b), 1.15 (m, 2H, H-14 + H-15b),
1.08 (m, 1H, H-1b), 0.98 (m, 1H, H-9), 0.92 (s, 3H, Me-19), 0.51 (s, 3H, Me-

18).

3C NMR (DMSO-ds): 6 208.9 (C-20), 162.3 (C,»-OMe), 160.2 (C4-OMe),
141.7 (C-5), 140.0 (C-22), 133.6 (Caom-4’), 132.5 (Caom-1"), 132.0, 131.9,
129.3 (Carom.), 129.2 (C-21), 119.0 (C-6), 112.7 (Carom-5"’), 110.9 (Carom-3"’),
70.5 (C-3), 63.1 (C-17), 56.6 (C-14), 56.1, (2xOMe), 50.0 (C-9), 43.7 (C-
13),
42.7 (C-4), 38.4 (C-12), 37.4 (C-1), 36.6 (C-10), 31.9, 31.7 (C-2 + C-7 + C-
8), 24.5 (C-15), 22.7 (C-16), 21.1 (C-11), 19.6 (Me-19), 13.4 (Me-18).
Anal. calc.: C 79.96, H 8.20. Found: C 79.69, H 8.02.

(146) Gidall juasi -V 1 ¥ Y
(E)-1-(3-Hydroxy-pregenen-17-yl)-3-(4°’-trimethylsilyl)-[1,1'-biphenyl]-4-

yl)-prop-2-en-1-one (146).




(Jides Jiie (JS36)-£ (12 (78 MQ) 5 (129) Fikiall (e Aalal) A3y Hlall Crisa S jall 138 juias
e and palia ) sl U e J saall (136) iy sl (el Jaid

Comp. |  Formula | M.Wt. Yield Ry Color

146 Ca7H430,Si | 552.34 | 67 mg (45 %) | 0.40 | dark semi-solid

IR (KBr, cm): v 3402 (OH) , 2932 (C-H), 1026 (C-O-C) .

'H NMR (DMSO-dg): & 7.63-7.45 (M, 9H, Harom. + H-22), 6.92 (d, 1H, Jz1 22
= 16.0 Hz, H-21), 5.26 (t, 1H, Js7 = 2.5 Hz, H-6), 4.62 (br s., 1H, OH), 3.27
(m, 1H, H-3), 2.97 (m, 1H, H-17), 2.17 (m, 1H, H-16a), 2.11 (M, 2H, CH,-
4), 1.93 (m,1H, H-7a), 1.82 (m, 1H, H-12a), 1.74 (m, 1H, H-1a), 1.69 (m,
1H, H-2a), 1.67 (m, 1H, H-15a + H-16b), 1.58 (m, 1H, H-7b + H-11a), 1.56
(m, 1H, H-12b), 1.41 (m, 1H, H-8), 1.39 (M, 1H, H-11b), 1.37 (m, 1H, H-
2b), 1.24 (m, 2H, H-14 + H-15b), 1.06 (m, 1H, H-1b), 1.00 (m, 1H, H-9),
0.98 (s, 3H, Me-19), 0.52 (s, 3H, Me-18), 0.26 (s, 9H, SiMes).

13C NMR (DMSO-dg): & 199.5 (C-20), 141.2 (C-5), 140.6 (C-22), 139.5
(Carom-1""), 138.8 (Carom-4"), 134.5 (C-4"), 133.7, 133.0, 131.5, 128.7
(Carom.), 128.6 (C-21), 120.2 (C-6), 70.0 (C-3), 62.7 (C-17), 56.3 (C-14), 49.6
(C-9), 44.3 (C-13), 42.2 (C-4), 37.9 (C-12), 36.9 (C-1), 36.1 (C-10), 31.4,
31.1(C-2 + C-7+ C-8), 255 (C-15), 24.0 (C-16), 21.2 (C-11), 19.1 (Me-
19), 13.2 (Me-18), 12 (SiMes).

Anal. calc.: C 80.38, H 8.75. Found: C 80.11, H 8.66.

(147) Griall jpmni AR Y Y
(E)-1-(3-Hydroxy-pregenen-17-yl)-3-(4’-(trifluoromethyl)-[1,1'-biphenyl]-
4-yl)-prop-2-en-1-one (147).

~ 53588 ) Y (e (76 MQ) 5 (129) Gikall (ya Aalall 4y ol Conen (S yall 138 juina
la i  (sh il e peanll (137) sl Gl i (Ui




Comp. Formula M. Wt. Yield Ry Color

147 | CasHaoFs0, |548.69| 90mg(41%) |0.40| semi-solid

IR (KBr, cm™): v 3395 (OH) , 2932 (C-H), 1026 (C-F), 1682, (C=Carom) .

'H NMR (DMSO-dg): § 7.74 (d, 1H, Js- ¢+ = 8.0 Hz, Harom-6""), 7.63 (d, 1H,
o122 = 16.1 Hz, H-22), 7.61 (M, 4H, Harom-3" + Harom=5" + Harom-3"" + Harom--
57, 7.55 (d, 2H, Jo 3 = 8.0 Hz, Haom-2" + Haom-6"), 7.47 (d, 1H, J,5 =
8.0 Hz, Harom-4"), 6.92 (d, 1H, Jp1 2> = 16.1 Hz, H-21), 5.26 (t, 1H, J7 = 2.6
Hz, H-6), 3.27 (m, 1H, H-3), 2.99 (m, 1H, H-17), 2.16 (m, 1H, H-16a), 2.10
(M, 2H, CH,-4), 1.94 (m,1H, H-7a), 1.82 (m, 1H, H-12a), 1.77 (m, 1H, H-
1a), 1.74 (m, 1H, H-2a), 1.66 (m, 2H, H-15a + H-16h), 1.57 (m, 1H, H-7h),
1.55 (m, 1H, H-11a), 1.53 (m, 1H, H-12b), 1.40 (m, 1H, H-8), 1.35 (m 1H,
H-11b), 1.33  (m, 1H, H-2b), 1.21 (m, 2H, H-14 + H-15b), 1.03 (m, 1H,
H-1b), 0.98 (m, 1H, H-9), 0.96 (s, 3H, Me-19), 0.52 (s, 3H, Me-18).

13C NMR (DMSO-de): 5199.6 (C-20), 141.3 (C-5), 139.5 (C-22), 139.4
(Carom-4"), 136.7 (Carom-17), 135.3 (Carom-5>"), 133.0, 132.5, 132.3, 132.0,
131.5, 131.0 (Carom) , 128.7 (C-21), 125.4 (d, Jor = 249 Hz, CF3) , 120.2 (C-
6) , 70.0 (C-3), 62.6 (C-17), 56.3 (C-14), 50.0 (C-9), 44.3 (C-13), 42.2 (C-4),
38.1 (C-12), 36.9 (C-1), 36.1 (C-10), 31.5, 31.4, 31.2 (C-2 + C-7 + C-8),
255 (C-15), 24.1 (C-16), 22.2 (C-11), 19.1 (Me-19), 13.3 (Me-18).

Anal. calc.: C 76.62, H 7.16. Found: C 76.42, H 7.02.

(148) Gidall juzasi -4 1 ¥ ¥
4’-((E)-3-(3-Hydroxy-pregenen-17-yl)-3-oxoprop-1-en-1-yl)-[1,1'-
biphenyl]-3-carbonitrile (148).

oada i sl -Y) e (59 M) (129) Gidall (e dalall 43y Hlall i S jall 138 juas
el Bl (i (5h w1 e Jsanll (138) (el sl




Comp. Formula M. Wt. Yield Ry Color

148 CssH3zoNO, | 505.70 | 59 mg (39 %) | 0.40 semi-solid

IR (KBr, cm™): v 2932 (C-H), 1358 (C-N), 1682 (C=Cgrom.), 3402 (OH).
IH NMR (DMSO-ds): & 8.29 (s, 1H, Harom-2""), 8.12 (d, 1H, Js¢~ = 7.9 Hz,
Harom-6""), 7.89 (d, 1H, Js- 6> = 7.9 Hz, Haom-4"’), 7.70 (t, 1H, Jg 5+ = 7.9
Hz, Haom-5""), 7.62 (d, 1H, Jo12 = 16.1 Hz, H-22), 7.55 (d, 2H, Js-¢ = 8.4
Hz, Haom-3" + Harom-5"), 7.49 (d, 2H, J»-5» = 8.4 Hz, Harom-2" + Harom-6"),
6.91 (d, 1H, Jo12, = 16.1 Hz, H-21), 5.27 (t, 1H, Js7 = 2.5 Hz, H-6), 3.27 (m,
1H, H-3), 4.21 (d, 1H, J = 6.2 Hz, OH), 3.25 (m, 1H, H-3), 2.97 (m, 1H, H-
17), 2.13 (m, 1H, H-16a), 2.10 (m, 2H, CH-4), 1.93 (m,1H, H-7a), 1.81 (m,
1H, H-12a), 1.77 (m, 1H, H-1a), 1.70 (m, 1H, H-2a), 1.65 (m, 2H, H-15a +
H-16b), 1.56 (m, 1H, 1H-7b), 1.54 (m, 1H, H-11a), 1.52 (m, 1H, H-12b),
1.40 (m, 1H, H-8), 1.34 (m 1H, H-11b), 1.32 (m, 1H, H-2b), 1.23 (m, 2H, H-
14 + H-15b), 1.10 (m, 1H, H-1b), 0.98 (m, 1H, H-9), 0.92 (s, 3H, Me-19),
0.54 (s, 3H, Me-18).
13C NMR (DMSO-dg): §200.2 (C-20), 142.3 (Carom-1""), 141.8 (C-5), 140.0
(C-22), 139.6 (Caom-4’), 1353 (Caom-1"), 132.5 (Caom4” + Caom-6"),
132.0 (Carom-2"’), 130.8 (Carom-5""), 129.3 (C-21), 128.3 (Caom-3" + Carom-
5%), 127.4 (Carom-2" + Carom-6’), 120.7 (C-6), 119.1 (CN), 112.8 (C;--CN),
70.5 (C-3), 63.1 (C-17), 56.8 (C-14), 50.1 (C-9), 44.9 (C-13), 42.7 (C-4),
38.4 (C-12),37.4

(C-1), 36.6 (C-10), 31.9, 31.7 (C-2 + C-7 + C-8), 25.6 (C-15), 24.3 (C-16),
22.7 (C-11), 19.6 (Me-19), 13.8 (Me-18).
Anal. calc.: C83.13,H 7.77, N 2.77. Found: C 82.93, H 7.65, N 2.56

(149) Guiall jpzaai -V« 1YY
(E)-3-(4’-Ethoxy-[1,1'-biphenyl]-4-yl)-1-(3-hydroxy-pregenen-17-yl)prop-
2-en-1-one (149).




U8 oS i £) (30 (67 M) 5 (129) el (e el Eis pall o € 5l 138 i
31 L el (130) (2555l el

Comp. Formula M. Wt. Yield Rx Color

149 Cs6H4403 524.33 | 88 mg (42 %) 0.40 brown oil

IR (KBr, cm™): v 2932 (C-H), 1736 (C=0), 1574 (C=Carom.), 3339 (OH).
'H NMR (DMSO-dg): 6 7.63-7.60 (m, 3H, H-22 + Harom-3" + Harom-5"),
7.54 (d, 2H, Jy» > = 8.6 HZ, Harom-2" + Harom~6"), 7.48 (, 2H, Js» ¢ = 8.6 Hz,
Harom-2"" + Harom -6"), 6.95 (d, 2H, Jp 3 = 8.6 HZ, Harom-3"" + Harom-5""),
6.85 (d, 1H, J12 = 16.0 Hz, H-21), 5.25 (t, 1H, Js7 = 2.5 Hz, H-6), 4.05 (q,
2H, J = 6.9 Hz, OCH,CHj3), 3.28 (m, 1H, H-3), 3.02 (m, 1H, H-17), 2.18 (m,
1H, H-16a), 2.07 (M, 2H, CH,-4), 1.96 (m,1H, H-7a), 1.84 (m, 1H, H-12a),
1.75 (m, 1H, H-1a), 1.68 (m, 1H, H-2a) , 1.65 (m, 1H, H-16b) , 1.60 (m, 1H,
H-15a) , 1.56 ( m, 1H, H-7b + H-11a), 1.54 (m, 1H, H-12b), 1.42 (m, 1H, H-
8), 1.34 (m, 1H, H-11b), 1.32 (t, 3H, OCH,CHj3), 1.30 (m, 1H, H-2b), 1.25
(m, 2H, H-14 + H-15b), 1.00 (m, 1H, H-1b), 0.97 (m, 1H, H-9), 0.96 (s, 3H,
Me-19), 0.56 (s, 3H, Me-18).
13C NMR (DMSO-dg): §200.0 (C-20), 158.2 (Carom-OEt), 141.6 (Carom-4"),
141.5 (C-5), 140.0 (C-22), 135.3 (Carom-1"), 132.0 (Carom-17"), 129.1 (C-21),
129.1, 127.7, 126.0 (Carom), 120.5 (C-6), 115.6 (Carom-3"" + Carom-5""), 70.8
(C-3), 60.9 (C-17), 64.6 (OCH,CHs), 61.3 (C-17), 56.1 (C-14), 50.2 (C-9),
44.2 (C-13), 42.4 (C-4), 38.6 (C-12), 37.3 (C-1), 36.2 (C-10), 32.0, 31.7,
314

(C-2 + C-7 + C-8), 25.7 (C-15), 24.8 (C-16), 22.2 (C-11), 19.2 (Me-19), 14.5
(OCH,CHs), 13.2 (Me-18).
Anal. calc.: C 82.40, H 8.45. Found: C 82.21, H 8.36.

. (150) (Fidiall jpeani -V ¥ ¥




17-Acetyl-5-pregnen-38-yl)-2-(2,6-bis(diethylamino)-9H-xanthen-9-
yl)benzoate (150).
G0 b (15 mL) <aladl dul i sawd! 8 (316 mg, 1.0 mmol) (21) ¢ 528 5ll i
(200 mg, 0.42 mmol) Gl sl Jolaall Cinal xl alas (B (B30 s o 2m (5
DCC) 2cludl Jalall Xy (40 mg, 0.33 mmol) DMAP sxclll dila) leas
plaa (8 dall el a3 &5 Ly )35 (200 mg, 0.97 mmol) (Dicyclohexylcarbodiimide
[ 60 ] oal 5 a daa delu €A sadd eljatll cins Jeliill o 5 5 4882 Vo sadl b
A, Jeldl ol e SUI ve 5 4881 A8l Ll e gilas S A Jelill) dajlie
Jadll 25am il 488 &8 eal Gl Gla awd WU Jhay cwid Jolaal)
(1 19) Ay (U siliae 1 )85 551S) e Eluent Jistaall padind 5 31 2 sila ;oS

Comp. | Formula | M.Wt. Yield m.p. Rs | Color
158-161 red
150 | CaHe2N204 | 742.47 | 297 mg (40 %) 0.57 _
°C solid

IR (KBr, cm ) : v 2926(C-Hauercr) ;1682(C=Oestr) ; 1437(C-Hending) ; 1192
, 1119 (C- Ostretch) ,813 (C-H aromeending) , 720 (C=CH).
IH NMR (DMSO-ds): §8.21 (d, 1H, J = 6.7 Hz, Hrnoa..127*), 7.98 (d, 1H, J =
7.5 Hz, Hnoa-147), 7.77 (d, 1H, J = 7.5 Hz, Hrnoa.-15°),7.71 (d, 1H, J = 7.6
Hz, Hrnoa~13°%), 7.26 (d, 1H, J = 7.4 Hz, Hrnoa-17°). 6.95 (d, 1H, J = 7.0 Hz,
Hrhod.-8°"), 6.45 (m, 4H, Hrnod.-2”” + Hrnod.-4”" + Hrhod.-5"" + Hrhod.=7"’),
5.68 (5, 1H, Hrnoa.-97), 5.26 (d, 1H, Js7 = 3.4 Hz, H-6), 3.37 (m, 8H,
4XCH,CH), 3.17 (M, 1H, H-3), 2.57 (m, 1H, H-17), 2.16 (M, 1H, H-16a),
2.09 (M, 2H, CHy-4), 1.98 (m,1H, H-7a), 1.91 (m, 1H, H-12a), 1.77 (m, 1H,
H-1a), 1.66 (m, 1H, H-2a), 1.59 (m, 1H, H-15a), 1.55 (m, 2H, H-16b + H-
7b), 1.53 (M, 2H, H-11a + H-12b) , 1.41 (m, 1H, H-8) , 1.39 (m, 1H, H-
11b), 137 (m, 1H, H-2b) ,  1.24 (m, 2H, H-14 + H-15b), 1.17 (m, 1H,
H-1b), 1.14 (m, 1H, H-9) , 1.10 (t,




J = 6.8 Hz, 4xCH,CHs), 0.94 (s, 3H, Me-19), 0.54 (s, 3H, Me-18).

BC NMR (DMSO-ds): § 209.0 (C-20), 169.2 (CO,), 153.3 (Crhog-4a> +
Crhod-52”"), 149.9 (Crnoa-3”" + Crnoda-6’’), 140.2 (C-5), 135.6 (C-10"’),
130.3, 129.2, 125.2, 124.9 (Caom), 120.7 (C-6), 109.1 (Crnos-2’’), 107.4
(Crhod-7"" + Crnod-82”"), 97.5 (Crnod.-4>’ + Crnod-3’"), 70.5 (C-3), 60.9 (C-
17), 56.8 (C-14), 50.1 (C-9), 48.0 (4xCH,CHs), 44.3 (C-13 + Crnod -
9°), 42.7 (C-4), 38.6 (C-12), 37.4 (C-1), 36.6 (C-10), 32.1 (C-2), 31.9 (C-7),
31.7 (C-8), 25.8 (C-15), 24.9 (C-16), 22.8 (C-11), 19.6 (Me-19), 12.8
(4xCH,CH3; + Me-18).
Anal. calc.: C 79.21, H 8.41, N 3.77. Found: C 78.95, H 8.33, N 3.582.

. (151) @dal) yuaai-A Y. Y
17-((E)-3-(4-Chlorophenyl)acryloyl)-5-pregnen-34-yl)-2-(2,6-
bis(diethylamino) -9H-xanthen-9-yl)benzoate (151).

(129) 01sSUall (3 331 (150) (Badiall Lo s (Al A Jlall (ks S sall 138 yuadans o3
DMAP 328 &llxS 5 (160 mg, 0.34 mmol) ¢l 5 (290 mg, 0.66 mmol)
JI_al s 8 (130 mg, 0.63 mmol) (DCC) 2ebudl Julall 5 (27 mg, 0.22 mmol)
Gl S Al e sile )5Sl Jaad 3 gee Al gy 4085 5 3l Juad 20 [ 60] (10 mL) aladl

sl ea)

Comp. | Formula M. Wt. Yield m.p. R: | Color

151 | CesHesCIN2Os | 864.46 | 257 mg (45 %) | 110-112°C | 0.5 feldd
SOl

IR (KBr,cm ™) : v 2928 (C-Hsgetcn) ,1599(C=C) , 1173,1032 (C-Oester stretch) ,
828 (C-H aroMyending) ,700 (C-ClI).

IH NMR (DMSO-de): §8.20 (br s., 1H, Hinoa-12°7), 7.97 (d, 1H, J = 15.8 Hz,

H-22), 7.74 (d, 2H, J = 7.6 Hz, Haom-2" + Harom-6"), 7.49 (d, 1H, J = 15.8

Hz, H-21), 7.26 (m, 1H, Hgnoa.-14"), 7.15 (m, 2H, Hrnod.-13”" + Hrnoa.-15’),




7.00 (d, 2H, J = 7.6 Hz, Haom-3" + Haom-5"), 6.69 (m, 3H, Hgrpog.-1"" +
Hrhod.-8°"), 6.45 (m, 4H, Hrnod.-2”” + Hrnod.-4”" + Hrhod.-5"" + Hrhod.=7"’),
5.6 (5, 1H, Hrnoa -9°°), 5.27 (br s., 1H, H-6), 3.36 (m, 8H, 4XCH,CHs), 3.13
(m, 1H, H-3), 2,52 (m, 1H, H-17), 2.13 (m, 1H, H-16a), 2.05 (M, 2H, CH,-
4), 1.95 (m,1H, H-7a), 1.92 (m, 1H, H-12a), 1.76 (m, 1H, H-1a), 1.64 (m,
1H, H-2a), 1.62 (m, 1H, H-15a), 1.59 (m, 1H, H-16b), 1.56 (m, 1H, H-7h),
1.54 (m, 2H, H-11a), 1.52 ( 1H, H-12b), 1.41 (, 1H, 1H, H-8), 1.39 (m, 1H,
H-11b), 1.37 (m, 1H, H- 2h), 1.25 (M, 2H, H-14 + H-15b), 1.16 (M,
1H, H-1b), 1.10 (m, 1H, H-9), 1.09 (t, J = 6.6 Hz, 4xCH,CHs), 0.93 (s, 3H,
Me-19), 0.53 (s, 3H, Me-18).
13C NMR (DMSO-de): & 202.2 (C-20), 169.3 (COy), 153.3 (Crnoa-4a> +
Crnod.-5a’"), 149.7 (Crnod.-3”" + Crnod-6’"), 141.8 (C-5), 140.0 (C-22), 135.7
(Carom-1° + Carom-4"), 130.6, 129.3 (Carom), 129.1 (C-21), 120.7 (C-6), 112.1
(Crhod-2”’), 108.8 (Crnod.-7""), 105.8 (Crnod-8a’’), 97.5 (Crnod-4"" + Crnod.-
5°), 70.5 (C-3), 60.9 (C-17), 56.8 (C-14), 50.1 (C-9), 48.0 (4xCH,CHs), 44.3
(C-13 + Crnoa-9"), 42.7 (C-4), 38.4 (C-12), 37.3 (C-1), 36.6 (C-10), 32.1 (C-
2, 31.9 (C-7), 31.7 C-8), 25.9 (C-15), 24.9 (C-16), 22.8 (C-11),
196  (Me-19), 137  (Me-18), 128  (4xCH,CHa).

Anal. calc.: C 77.71,H 7.57, N 3.24. Found: C 77.50, H 7.49, N 3.09.

(153) GFidiall jpudans -4 ¥ ¥

34-0-(4,4’-Dimethoxytrityl)-pregnen-20-one (153).
&= (21) 0515585 (e (100 Mg, 0.32 mMMOI) i (53 5 5l (553 b Capal
20 paiiuly (152) woslS dul i oS e S - 474 e (109 mg, 0.32 mmol)
Caai | Aaal 5 pa daoy delu £A ad gl @pa Jelill bl Cpaall cemL
((dsilie 1 (i) Dedaall Jslaall aasiul 5 438 ) dadall Ld) e gile s S 4y Jeldill dailia




3) JBY A aladinly Jeadll aady &) siaal) Asal) Cucaldinl Jelal) oleti) xie (1: 9) Ay
Cosll Bale o B ail e Jpanlld guaall ddall & 305 (X 20 ML

Comp. Formula M. Wt. Yield Ry Color

153 CaoHs004 1 618.86| 91 mg (46 %) 0.57 | brown syrup

IR (KBr, cm™): v 3510 (OH), 1682 (CO), 1435 (C=C).
IH NMR (DMSO-ds): & 7.75-6.63 (M, 13H, Hawom.), 5.25 (br s., 1H, H-6),
3.86, 3.72 (2xs, 6H, 2xOMe), 3.26 (m, 1H, H-3), 2.56 (m, 1H, H-17), 2.15
(m, 1H, H-16a), 2.09 (m, 2H, CH-4), 2.05 (s, 3H, Me-21), 2.01 (m,1H, H-
7a), 1.91 (m, 1H, H-12a), 1.75 (m, 1H, H-1a), 1.68 (m, 1H, H-2a), 1.62 (m,
1H, H-15a), 1.58 (m, 1H, H-16b), 1.57 (m, 1H, H-7b), 1.55 (m, 1H, H-11a),
152 (m, 1H, H-12b), 1.41 (m, 1H, H-8), 1.40 (m, 1H, H-11b), 1.36 (m, 1H,
H-2b), 1.13 (m, 2H, H-14 + H-15b), 1.00 (m, 1H, H-1b), 0.98 (m, 1H, H-9),
0.95 (s, 3H, Me-19), 0.52 (s, 3H, Me-18).
13C NMR (DMSO-dg): 6208.5 (C-20), 157.8 (2XCarom-OMe), 141.4 (Carom-
1°), 140.2 (C-5), 137.8 (Carom-1""a + Carom-1""b), 132.0 129.1, 128.9, 128.4,
127.6, 127.4 (Carom.), 120.2 (C-6), 113.9 (Carom-3""a + Carom-3°b), 106.7
(Cuityi-0), 79.9 (C-3), 62.6 (C-17), 56.1 (C-14), 55.0 (2xOMe), 49.5 (C-9),
43.3 (C-13), 42.2 (C-4), 37.9 (C-12), 36.9 (C-1), 36.1 (C-10), 32.0, 31.4 (C-2
+ C-7 + C-8 + Me-21), 24.0 (C-15), 22.2 (C-16), 20.6 (C-11), 19.1 (Me-19),
12.9 (Me-18).
Anal. calc.: C 81.51, H 8.14. Found: C 81.37, H 8.02.
LGBUY) g gilatl) ¥
Siiguda Jolil PA (e Blda g il juaad oY
Synthesis of new steroids by applying Mitsunobu reaction
dadia -V V¥




) Ayl dagilall 8 dagal) LS all aal aal e (Steroids ) <l s i) cildida yiad
Baandl olin¥) il 5 [61-63] Adlise doa ol s (ailaad (e Led Lal clld 5 7 jprida W judaas
el (yoal yal 1elly 8 Ly [6A] Adlisall al 1) 2 Dlad Ll 5 Ly shail <l jidall (e S
A bSliea sl a8 ([65] (Cardiovascular diseases) i—i sedll i—se V)
« [67] (Autoimmune diseases) 451l delidl Gl jlaual s < [66] (Hyperthyrodism)
(Antifungal and antimicrobial A Ssall LN 5 Sl Hladll Balas Lgd) LS

ClaliaaS 4 sall Clay s il lsidia & il o5 elld e 3 53e 5 [68, 69] diseases)
-72] ( Brest cancer ) il oa yu 5 ([63] (Leukemia) ) ga y z3e Jia Ua jull
Wi gl s s 5 < [70

el ) A8l | [74] (Brain tumor) &l ol sl s, [73] (Prostate carcinoma)
530 Gl el dallaal as sl 230l it 3l S | [75] (Osteoarthritis) ¢ seall Jualiall
A sa DlalaeS il g il Jlastiwl ey L iy, 558 SIS (Asthma)
. [76, 77] (Antibiotics)
¢ lansall s il g ysiaadl A gaall 5 puialall gl 8 ASERY 5 A sl ey 1Y) cilladia e

( Potent and selective inhibitors of steroid-converting enzymes)

Ll () ey 330U Baluzaal) il 5 yaiad) ae ¢y glailly @l g aladinB las sac) s LS e Ll
Cytochrome as_S sl ey 350 aal 54 5 ((Aromatase enzyme) be s ;¥ ax il

G 40h )5 e szl OY | glall 23le A Aala Ll | [78] (P450)
13 ey adadi ld ¢ Galaill Aleil) 5 ghadl) iy ile g W) s 33 OIS Wl g ¢ gl a y
zoe (A ala s W) a3l Janii 2 ) a8 (@ld e 5 50e 5 [79] Jan 50 dadle sadld
[80] 4 saill & 5 A Y Lpall (5!
a1 8aly )y s llda ol o2gd et I il (L gl g il 5l e il Al Ll
(CYPL7AL  a¥ bS5 uls a3l g o5 G (CytochromeP450) as_S sil—ull
ClEiEa Leta g a3V 1] Aaa cilladia sae < yela asd Wy, hydroxylase-layse )
,[81, 82] (105 ) Galeterone 4us3lS Loy g piind ) 5l i )
[83, 84] (106) Abiraterone acetate (Zytiga) <l
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105. Galeterone TOK-001 106. Abiraterone acetate

NS (21) 3B-hydroxypregn-5-en-20-ene: (Pregnenolone) Ogsiss sl i o
s ool | Gan g 5 5 05 S Jia 5 AT e sed Al e ()5S s daplall 8 0 g 5
oS sl a3V Adaul gy Jg e S (e Lmpda sy (1 530S 5l 5 [B5] (gt ol
omaaat o LS il 8 as g g3V (Sceiside chain cleavage enzyme) (P450)
iS5 Huel) de gana Jeldl JOA (e Ao ol L) Letallad andi g (5 53iS pll (e Adliaa lELEL
aelae JBa) O LS | sl e Sadinall illeall Allad cliide Jaadl C-3 & (51 5iS pll
el a3 )% dadt i Lelanans VY (5 S0 8 )0 cpa g RalS dilata e ) e (g gias
in gy peal gl (S e aclid ) 5 sbaS dna s 8 CYPLT7 m5Y (heme iron)
B Il oa LS o 3301 131 4 8 ildadia Ledaa Lo ¥ (5 pSU 350 (8 JauS 5 gl Ao sann pa
codle sl
s 5 [86-88] (neurosteroids) 4xsasll LA il 5y de sana asa ) ) 530S 5l Caiuay
(schizophrenia) pbadl ¢l (ayal Wlad Wadle jiiayy gladll (8 Jle 3:S 5 25 50
@ gmall ani 3 pllall o8 588 43liEa g () o) 93 Hall 3 S A ol sl Aea DU 7yl | [88,89]
daY) Cliide lgiay ool sinS jll Adlide ClEide Bac judasty Tl A se dfiag) e sane ae
B35 (107-111 SLSoall) Gaad¥) bmal A o VA 05081 550 die (551 g€ ll g 3L
ALY\ [90] (CYPL7 hydroxylase) sl s dolle ddays ddled cliidiall s2a & gkl
(A S (112 SSuall) C-3 s sl 33 e (5053 all 2l sl Cliidie )




H3G.
O&g L
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107 108 109 110 111 0
z
R H OMe 4-Br 4-Cl 4-NO, 12
CilEida any (M) JCRAY X,Y,Z =H, Br, F, NO,, CN, OCF,
A ) s il a1 ¢y ) 5l
ssisuie Jeldi P e sl Sl Bana Cliide juiaad lgud) de seaall Gl LS

M Ayllad A 038 any el Sy (114 LSl ol el Sl (113 LSl

 [91] W) el

Hs

R\g/o
113. 30l-Ester derivatives of pregnenolone

Hsf

Fs

GlasS sl (Ao gaaa LAk [92, 93] 4de sanws Hartmann oG s JM\ <l gindl b
(CYP17 hydroxylase) a:»Y¥ allad cilladie€ Jasi il (pregneneoximes) o s sl
YL i) 395k e (androgens) s s padl (5 sl Gl Calay 5 [94] gl
Jleall 4y sa s (prostate cancer) <lius sl (sl #aS aadiiy (g3 (CYP17)
.(106 ) (Abiraterone)

e siad O35Sl Bagas Cliide judaad (8 Al Ui e e lilee (A1) el
288 C-3 g Sl 5,0 die (g Al Allad aualae ) A8laYh VA G SI 30 e Allad aaalas
(B-OH) (& 3_5iu¥) Gaok Ge syl b jall 038 Jia yuanil 4l 5l 53U () 5l 51i€ pall U s
Gy Cia C-3 08I 50 (A 4ile 5 )Y kS 50 SN ael sall (e Ao gana e ()5 528 ll
5 guiie Jeldi A e ol S 5ll g o) e aaal 2]l 4 sl A i)




3198 guite Jeld Badaly (3lati ALME AT lia (L el 288 Dpalal) luadU Jalal) Lisis 223
258 guiie Jelis aladils [95] i sens s Davis Caalill ol s ool (go s ¢ 5i€ l cliiiad
Y a5y il 5yl (equatorial hydroxyl) 4 siuel) JusS s el de sane Jlasinly
3B-hydroxyl e ssist Al i€ pll dgliall &g piall LS jal 506 guiie Jeld
pa ) Lol Ao ol Adladl) ld il QoY) il jaiand sa L Caxed) o) groups
ALYl (prostate cancer) <iliv nll syl #30eS 223y (5315 5ulwS 5 08 CYPL7

(HIV) 533 (a sal lailiaaS Lgillad sl )

(110 - 113) Cisl siiS g3 - ) Syl cliidia judand -Y ) ¥

Synthesis of 3a-substituted aryl ester derivatives of pregnenolone

(120-125)

O (Bl Jaxdd ola )Y Sl Cag )k cand el J 5T ae (21) O3 53S il Jase
Ll 50 gl Ly 18 A0lad LSyl ly g 3l (mal s e (el 138 Alalas Ca 52 0 ool Alpany
S EeY 5 (119) S 5 1l 5 (118) cwlise s33¥15 (117) Rohodamin B : -
el S Hua- o S Se-Y 5 (51 protocatechuic acid) <lis yull padla uS 5 0
plaiul (44 p-coumaric acid) clilesS -1l (adlas (53 vanilic acid) <yl
S 5o 8 AL a s s 20 [69-71] Mitsunobu reaction J—elé Jl e a1
Glebu )+ 33l cela )Y peaalll s (PhgP) (nte g8 Jaid S5 (DEAD) CulaS g S
Cliidie el SiO; (Ao (s lall Lal e 5505 S 3 sae o L 338 485 Caal Cips
C(YA ) Laladl 8 mn e s LS 60-25 % gl Aluas, (120-125 ) i)
115, 116, 120-125 <ldidall gadds -v ) | ¥
¢a 3C NMR 5 'H NMR <kl JMA (40 (115, 116, 120-125) Ciliidall (ad & o
liiall adalizall 555l oy )l Cada 3 (pregnen) oaS ol ¢ jad Lol Calda¥) o ekl
C-3 (= dne il dsigl) (8 LY pand 3 w081 Al 5 Y Askaiall 4 (120-125) o
Lkl J3A (e g0 i guiia Jelii Gulaty (51 5iS ) 45 321 C-3 (8 8_wanall jinY) de ganal
3a-ester A 3B-OH group Js=i pandis &8 b5 [37] ( H,'*H NOESY NMR)
. group
Clal Y ie saasie 5 L) ) sedas (120-125) ciliiiall TH NMR <alehl <




Clal 3Y) aie saaxiall 5 LY ) sl 3 px ek H-1a 0535,40) ) 2523 § = 1.80- 1.77 ppm

v
Me o NN ~oH Mes N —~on
i ii °
H RO R)-L
21

115 R=H
116. R = COAc

cir o. Cl1 Me
o. =N~
—~ D oo S o
RCO,H: N Me
- COLH MeOr MeO
) coan

120-125

117. Rhodamin B 118. Indomethacin 119. Naproxen
CO>H CO.H CO,H
—
OH OMe
OH OH
H
51. Protocatechuic acid 53. Vanillic acid 44. p-Coumaric acid
Reagents and conditions: (i) Ethanolamine, reflux, 10 h; (ii) DEAD, PhzP, ArCO-H

(44, 51, 53, 117-119)

Jeléi J3A (12 (120-125) (s i€ pll 4y i) - 3oy i dia jocand (YA) Jatadall

9 peiia

a3y e die sasia) LY asai . H-1h osisod QIS = 1.02-1.00 ppm

e H-2b sH-2a ¢wisisdl NS = 1.38-1.35 ppm i<, § = 1.69-1.68 ppm
Cilhae die (Multiplet) saaaie ol s J<5 e cilinsiall sdgd H-3 (595 0 seds . sl
Badxie <l JLS) U5 e CHp-4 cnliall U5 5 yeds Lain § = 3.39-3.26 ppm sl Y
§ =5.29 - clal 3y xie (triplet) Ladal 5 5LaY) 3523, § = 2.11-2.02 ppm bl xie
JauS 550 e gene G pels | (5 = 4.0-2.1 Hz) )52 <l s H-6 555,40 5.26 ppm
rie (multiplet) saaxie s s JS5 e (115, 116, 120,121) cliiiall el J sl
L Ao samall & yeda Laiy | 53l e §=3.75,3.52 , 3.75 ,3.67 ppm <laly)
a3y e (broad singlet) 4y ye dpalal s i) JSE e (124, 122 123,) wiliiial
Ciyeks 388 (125) idall e 5 suel) de sana Wl | i) e § = 4.63, 3.40, 3.45 ppm
= 3.3 Hz) )52 w3 5 =4.59 ppm il Y 2ie (doublet) duls s L) J<& e
S = alal )Wl cba X, §=2.02-1.97 ppm Ll aie 3aaxiall Gl HLEY) 2 g2 (Js e
e saraidl Gl LEY! 3 gad L | M sil) Je H-7b s H-7a oisisodl ) 1.61-1.56 ppm
dile s yaudi Gl 3 H-8 ol Al § = 1.44-1.40 ppm Slal iy Gbas




sl Ll Wl H-9 05 ) ) 6 0.99-0.98 ppm <lal 3Y) vie assiall <l sy
sH-11a

5= i<, §=1.50-1.53 ppm a3y vie sammia ol L3 S e | jeks 8 H-11h
5=1.96-1.91 al ;¥ sie samiall LAY ) sela s ae sl e 1.41-1.53 ppm
e, H-12b dlas s H-12a <lisisuall () § = 1.54-1.50 ppm <l 5 &las s ppm
H- sH-14 o555l A § = 1.19-1.14 ppm lal 3 aie saaaial ol jLEY) daile
, ppM & = 1.19-1.14 ppm <ilal 3¥) cilae die jels a8 H-153 555, i 4 s 15b
& =2.17- sl 3Y) cilbae die 3aaaie LA S5 e H-16b 5 H-16a gbisisll ek
die 3aratall Gl LAY 2t batyy | JI ol e § = 1.64-1.57 ppm <la<52.15 ppm
Me- s Me-18 Juiall galae & jels . H-17 55l ) § 2,59 - 2.50 ppm - <l 3!
§ = 1.02-1.00 <3<, § = 0.54-0.53 ppm Sl 3y vie dalal @i jLa) J<a e 19
saasie LA JSG e | jeda 28 CH,N Ao sane (55 0 A Amily Wl il e ppm
o 4 8 4.68-4.04 ppm Slal 3y e xie (115, 116, 120, 121, 122) ciiiiall
ClalY) vie (123, 124, 125) ciiasal (quartet) duel, <L) JSE e el
(3~ gl s sl e (J~ 7.0 Hz) z)s0) <ulios § = 4.03 ,4.04 , 4.05 ppm
Caliall Sligig AN S 1.82 ppm Aal )Y (s die sadatiall il LY sels 5 323, 9.0 HZ)
(broad Asl sl A3 5 (multiplets) saasiall <l LEY) ) seda (5 32y lains CH,-OH
de sane Cligis p ) § = 4.63-3.52 ppm <ial Y xie (doublets) 4kl i singlets)
Lailly s VLS A LSS ) gy A le s ,¥1 LS 5355l G 5 a5 CH,-OH JisS 52l
&V 2523 § 7.67-7.62 ppm As)3Y) 2 die saeia <l JLE) & jela 38 el s il gi g 5l
(two oLl U L8 & yeda Lain Hppog -12° + HRhog.-14” 4=tle g 0¥ il g 5l
il Wl alisisdl (N asad § 6,71 ppm 57.56 ppm oisl3Y1 2ie doublets)
saxaial) il LY W il e (Jg6 ~ 7.6 HZ) z)s20) <uliss Hinog-1” 5 Hrnod. 15
5Hrnog.-13> «lisigll M as=i § 6.33 ppm 58 6.94 ppm <lal 3 cbas aie
Hrhod.- 5 Hrnod -8 <lbisi s ll &gl | o3l (e Hrnog.-2” Hrnod. 4" + Hrnod.-5™+
= 8 =5.51 ppm 58 = 6.69 ppm sl Y 2ie (singlets) dalal <l s} I3 e 9
st gl seda a8 anlive B dile 5 )W) g ) Ll | ) il




s iy Al 3 )L8) JS5 e § = 7.88 ppm Aal Y e Hyom -2 +Harom-6"’
5l S8 e § = 7.57 ppm Asl Y die Hyom-5""+ Haom-3"" ks (J=8.4 Hz)
S 7.04 ppm A=Y die 82 yaiall 3 LAY 3 a3 et (J = 8.4 Hz) )52 iy g Ll 4l
Aal Y die Gl o L) JS& e el H-77 s H-6" cnisisodl o) \H-47 osigudl
Cligig pll Gy sl Mgl te (J=7.4 HZ) V500 < s § =6.94 58 =6.70 ppm
slell e all & Juate (S5 (5 AY) Gaal sall g a5 ill Aila 5 5Y)

clal JY) vie @l i) ) sk (115, 116, 120-125) wlisiall 3C NMR bkl &
die 120 Gidell 4l 5 )3l el Laiy (C=N) C-20 Y 2525 & = 169.7-167.9 ppm
xie 5 LAY G ALaYl NCOATF dsis S g0 S 5,50 G 255 § = 167.5 ppm sl 3Y)
Gl L) Geda | 116 @kl COMe Jiise S s S 30 I 2523 170.2 ppm &) )Y)
A i) Jii s S a8 I3 ) asad § = 166.2-161.7 ppm sl Y aie il
Gilde die Gl HLEY) 2 928 Lain § =172.4 ppm Aaal Y xie C yedad 122 (giial lacla (CO,)
vie ek 38 C-6 L odle) il aaaal C-5 N § =141.8-141.6 ppm a3y
cigse die (C-2 + C-7 + C-8) 5 C-1 w3 el . § = 120-.8-120.6 ppm a3V
C-5C-3 & ebs i Aol Je §=31.8-31.6 ppm 5 & = 38.4-37.4 ppm <\l HY)
cilal 3Y) xied

C-5C-6 5C-5usn sl ycuasial gl Je §=42.7 ppm 58=70.5 ppm
8 =120.8-120.6 ppm 5 & = 141.8-141.6 ppm sl 3¥) cilose 3ic

Gl e C-13 5 C-125 C-11 <ojebs Ly . sl Je § = 56.7-50.0 ppm
L sl e § = 44.4-43.3 ppm 5 6 = 39.6-38.0 ppm 58 = 21.1 ppm sl
C-14 ) &= 24.5 ppm 55 58.5-56.1 ppm sl 3y vie i Lay) dle Caad s LS
clal 3y e M-21 5 M-19 5 M-18 Jiall pulaw & pela | J gl Je (C-6+C-7)
<l LY daile Cuadls, JI gl e § =31.9 ppm 56 = 19.6 ppm 58 = 13.4 ppm
clal 3y e die

NCH; (sie saaal cxliiall st Y § = 63.6 - 58.5 ppm s 8 = 69.5- 63.16 ppm
. s Jde CH,0OH




Al s Sl @l Adag el Ciliia grall drala Ao dile s V) s SIE @l 0 (A ()l ey
ve C-3’+C-6" 5 C-4a’+C-52° 120 Gidall (raalag ll Agla s V) (5o S 3 & jela
C- 5C-77 5 C-2" ek in J sl e §=141.8 ppm 56 = 153.1 ppm <ia) Y
Sl Je §=105.7 ppm 5 & = 108.7 ppm 5 & = 113.5 ppm <l Y die 83’
vie clal ¥ Ll C-47+C-5" 05 8 (£,0 M 6 97.4 ppm Aal Y ie 3 LAY Cuadld
sl

S G Ay Wl s AV Gaalag ol S @iy ) 258§ = 132.8-129.0 ppm
ve Ggh C-327 5 C-37 5 C-27 us S Gl gl 121 @dell Guada sai¥) (5 S
cal 3!

C- Cyek i | Ml e §=101.6 ppm 58 = 108.7 ppm 5 & = 134.8 ppm
6 =115.0 ppm 56 =156.0 ppm 5 6 =111.6 ppm <l Y xie C-6” 5C-5" 4”
OsS LA Adly L § = 113.6 ppm Ay die Giyeds s C-47 Wl Mgl e
§=131.9 58=132.5ppm <l )Y xic C-5" 5C-4a’ 5 C-2° & yeks 288 (5 i)
sppm

& =157.5 ppm <l Y xie C-77 5 C-6 & ek L M sl Je § = 106.2 ppm

A ALYl 123-125 Cliidall s S @l uadd 8 ) e §=119.1 ppm
(senll o ) (3 Jamie IS5 (6 A wadladll

Dot el 1K 115, 116, 120-125 ciidall (a5 ol




Ac

115,116 ,120-125 caisall 2 58l Sl g (4) i

55 O il aladiuly (115, 116, 120-125) ciliidall padds -¢ Y ¥
2D NMR (HSQC, HMBC, NOESY )atas¥) 4l ushliaal)
¥ G caaliaall (55 3 i W ke plasiuly 113 - 110 A (il o
(A ) JSall jelal Cuam il all 031 122 iS5l 4ial [96] (*H,C HSQC NMR)
die C-1 0520553 ae § = 1.06.5 1.76 ppm ol 31 2ie H-1b 5 H-1a (s S ol
de C-2 20 8 =1.3751.70 ppm sl ¥ 2ie H-2b s H-2a 5 6 = 37.4 ppm 4s) )Y
53 e Ladalsi § = 3.29 ppm A=)y xie H-3 o585l ekl §= 31.7 ppm A=Y
vie Lakalsi CH,-4 Cpliad) il gi g < yelal Lain § = 70.5 ppm 4al 3y xie C-3 o5 S
Sl ol ) ALYl §=42.7 ppm dal Yl aie C-4 gs § = 2.15 ppm Aal3Y)
§=1.00,1.44,156,1.99 <sl3¥ xic H-9, H-8, H-7b, H-7a , H-6 i sis

C-9 5C-8 5 C-7 5 C-6 4t¥) (32 I & 53 (e IS e el M sil) e | 527 ppm
Sl e §=50.0,31.6, 120.7 ppm <lal 3y xie
§=1.52,1.93, <lal Y xie H-11b , H-11a, H-12b , H-12a,c i 5 5l Caadalis Ly
.8=38.4,21.1 ppm uial 3¥) 22 C-12 5 C-11 o5 &l 3 e 1.40, 1.55 ppm
H-15a 58 1.23 ppm ial3Y) sic H-15b goe Ay s seda 5305 H-14 <l 5555l <yl
a3y e C-15 5 C-14 o)Wl &l )3 (e IS e T2halss § = 1.68 ppm 4al )Y xie




Sl 3Y) vie H-175 H-16b 5 H-16a < ekl e, M5 e § =245, 56.6 ppm
a3V die C-17 go L C-16 058l 5,0 g Laklis § = 2,56, 1.60, 2.26 ppm

5535 8= 1.76 ppm sl ¥ sic CHMe (s Lahlds o el LS| §=22.7 ppm
Gl i g g O caghall 8 adal@ jelalad §= 42.0 ppm dal Y aie addaill ¢ ¢ S
Al 050,80 @l )3 ae § =4.05 51.80 ppm i) Y1 xie CHyNH, , CHOH galiial
Me-19 5 Me-18 Jid) padlas el 15l e § = 63.1 569.9 ppm il 3¥) sic Legd
3 e Aadalite cailSé 153 e § = 2,02, 0.94, 0.53 ppm <lal3Y) 2ie Me-21
.5=31.9 519.9 513.4 ppm <al Y xie C-215C-195 C-18 u 5 S

5,0 ae LblEl § = 3.86 ppm Aal Yl dic (OMe) (oS sl de gana & jedal Mgl e
ladalEil) 38 i g (TA) 3, § = 55,6 ppm 4al ¥ die S diall de gana 5 S
[97] H,C HMBC NMR b alaaiuly 115, 116, 120-125 <liidall mndlds &

i Gus (2D HMBC NMR spectrum) sl AU cigla 4l 5ol 127 Gidall joal o
g 55 O Slal 53 ) 4536 () BLYL 2o g 55 O Dl 53] a3 g g (IS bl
Aal Y aie CH2-23 sisisodl om 2eoanzs couplings & 55 o Js¥) z)sa3Y) 33
Jan Baa 1S § = 63.1 ppm A=) )Y 2ie NCH,-22 0528053 58 = 1.82 ppm
& =4al ¥l aie C-20 (C=N) dxia¥) 05080 353 G 2 o0, me21 COUPling s ¥ (ot
5168.3 ppm
g 5 e QI &) 52 W) jela (ps A5 = 2.07 ppm sl Y die Me-21 Jiall cligig p
die H-6 o535l s 58 =31.7 ppm A=l ¥ aie C-7 o508 5,0 (w2746 COupling
0% 2mets- Hia COUPlING &l Y &) 52 W) eds a8 elld ) A8y | § = 5.27 ppm 4al )Y
§=2.07 I e H-14 ¢5550 5§ = 13.4 ppm A=Y vie Me-18 ¢ s2 <1353
aie C-4 53 0w 2cg-pmz coupling & 58 on gl A 153 39 jeda asé elly ) Ayl ppm
e el 2193 3Y) Ll § =327 ppm Aal Y1 xie H-3 o535l 5 & = 42.8 ppm 4al Y
g

8 31.7 ppm A=l Y xie C-2 i s SU (550 S 8,0 (m eda 288 2], s coupling
(coacHz &5 0o o) 2153 3Y) seda, § = 3.27 ppm Aal Y xie H-3 (55l 5




OS50l 5 8 =168.3ppm Aal )Y e (CO,) 4w 5= 833 e, Coupling)
g 5 O aaladl 721 93 391 S L § = 3.09 ppm 4al Y1 xie 30 a3 CHoCO; (e ol
8= 1016 Aal3Y ie Gaulieai¥) A5 588 C-3” 52 8V 5,0 (2 2Jcs, ez coupling
& 53 O lal s W il Wl § = 3.09 ppm dal Y aie CHLCO, isisudl s ppm
e

C- daia¥) 535S 53 G 3Jcao e coupling ds¥) z)sa3¥) ) seda Jas ) 388 coupling
Tn ol g 8 8 = 4,05 Aal3Y) vie H-22 ¢ 555,505  168.3 ppm sl 3Y) xie 20 (C=N)
H- 0590 8 = 13.4 As)3¥) xic Me-18 3,3 0 3Jmers s coupling U &) sa5Y)
14

O3S 33 Cp Jas 1 38837005 143 coupling il =150 39 Ll § = 1,18 ppm 4al 3y xie
§ 3.27 Aalyl xie H-3 &ssls & 168.3 ppm sl Y xic (CO,) i) Jui s I
(Sl A G ek WS ppm

s (5550 - Osis A8l ) 54da: 121 S a1 [98] TH,'H NOESY NMR s jual
Aal Y die H-2a 0o dS pe gl 50l 483e 35a 5 § = 3.28 ppm Aal3Y) xie H-3 ekl

& =2.11 ppm sl ¥ xe H-4a 5 & 1.78 ppm 4=l )Y xie H-1a 56 = 1.68 ppm
8=5.27 ppmi=al ¥ aiie H-6 0zl A8le 25 pehadd el AL
Crsisodls

sda e, Al e § = 2.01 ppm 58 = 3.07 ppm sl )Y 2ie H-16a 5 H-4b
el LS Ly o Bge (8 i uYI g Lall afign 8 H-3 3 sa g peiiay 4ild Aiplal) CLEA)
54 L8120, 122-125 <l jall il Jladl @lla€ 5121 S U NOESY NMR «asha
HSQC NMR sk o sy (1Y, 1)) GalSll | A 1 4l 8 488 jall JISEY) b a5
. 121 &l 1H 13C spectrum

121 <S54l "H,'H NOESY NMR it a5 (V1) JS20




121 S 5l NOESY NMR ks (6 liMall eia o (1Y) JS)
NOESY NMR itk JMA (e (555 0 - 05890 ADe 124 S jall jelal 268 A 28l
H-la s H-2a (s« JS & 8 = 3.29 ppm A=) Y1 die H-3 G 7l 50)) ADle 2 5a g0 iy
i same Of oy lee s e § = 2,10, 177, 1.68 ppm. <lalY! xie H-4a s
C(30) Sl b e s LS el oS ) 8 LS ey 138 5 g paa sall B i

NOESY NMR
3 correlates with

Nj-NRW-23

124 S I NOESY NMR itk & GlEall a5 (4 +) JS
(127) (@idal) juaai Y ¥
(17-(2-(Phenylethylimino)ethyl)pregnen-3-ol)) (127).




Gad Bl LA Gasla ga 50 (126) Cnel ) Jiid =Y 2e (21) s 5iS nll Adalas a3
Llidl 8 man e o8 LaS 42 % U Auasy eVl Gile Jaxd ela )Y Caisill oy )l
(YY)

k¥l & yell Eua 13C NMR 5 1H NMR <alshal U3 e (127) Gl G i o
120-claidall 4ildia y midalizall (55 530 i ) ke 3 (pregnen) osS -l ¢ jal Ll
JlSll (S5 § = 7.31-7.22 ppm sl Y1 ie saxsie i L) ) sy Calall a3 LS 125
JSd (e CHoPh 5 NCHp cliiall il g5 5 & pgda Lain dila g )l g5 50 Ansed] 58
Ol Cigla Lal sl e § =2.75 58 = 2.87 ppm osial 3Y) e e 3aaaie <l L)
C- 127 Gsiiall Al 5 W) (53 ) SI ol 53 ¢ yela 388 13C NMIR (35 SU esalalinall (5 5 5l
SNCH; s )Wl &l jd & yeda Lain § = 139.7-126.6 ppm sl )Y e 2ie6’ - C-1°
Gfial JY) xie CHoPh

141.8 5168.9 ppm <al ¥ xie &l iy ol sl e §=38.0 58 = 52.6 ppm
sl e C-3,C-6, C-5,C-20 0528 Dl n A as=id =705 5120.7 ppm
<) A 223§ =36.6 537.4 538.4 542.8,50.0, 56.6 ppm sl HY) die &) LAY
O A&l & el el e C-10,C-1,C-12,C-4,C-9,C-14 o X

die ) LAY dnile CilS s 85 = 31,7 ppm Al jY) vie daaiss (C-2+C-7+C-8)
C-, (C-16+C-17), C-15 52 X i3 (N =21.1 522.7 5, 24.5 ppm sl 3Y)
11

Clal Y die &k i Me-21 , Me-19 , Me-18 di) aalaa Ll i sill e

DI (e Biiial) Gads 2 el L)) Ayl Vs e §=31.9 519.6, 13.4 ppm

. lH,13C-HSQC ,1H, 3C -HMBC NMR spectra el Al Gl

PhCHzCHzNH2 \/\@
EtOH, HOAc
reflux, 8 h

(127) 0 58Sl sl S8 ) Gie s (Y9) lbadal




e Ay play ¢ sl (il Allad) 05 Ala g ) S pall ypdans ¥ ¥
(S 90 g

Preparation of biphenyl analogues of chalconyl-pregnenolone (140-149).
3ac i )y guall 2S5 50l 35 50 (128) e Y551 4 an (21) st syl Alalas o
Al 5 Jomil) ey JJongl 48 jal) 550 pm da 0 B Aol Y saad g all o ja s cudeS JslEY
OOl ae oSl s dlelia o3, 58 % &l dduasy (21) OslanS ol osSils ($ihe
0o S s )IS- T (130) lig)y sl (mala i 5l AU ZEY p Ay Ay sl sl sall
(55 diie) -8, (132) sl sl Jads sl - £ (131) eliigsall paela b5 5l
-6V (134) (JsStn ) eliig ) sall (mala Jaid S 5 na- & (133) i) sall ks Jaid
gy gl aala i (e il S3K) - & (135) clig)sll (adla Jid oS se S
i g sl anla Juid gl - 17 (137) i) sall aala Juié (e 5,48 ADE) - ¥ (136)
(Ot sd Juib J3) el aadind 3l (139) el sl pasla Jub S50l - ¢ (138)
3 ey g BaclES an guall Cligy S () A8LEYL udeS Jsibg nll 5 sebise JalaS (0) a0
dgac Aland g 4y abiad 5 Jelall JWI 2y dele V)Y sad Lels ) gl adiSs
OslsiS pll Alatdia Jaxdd (SiO, column chromatography) Jes WSalaldl Ll je gila 5 S
(V) i) bbadll 8 m ge g8 LS 58-39 9 il Aluasy (140-149) 4k ¥ 4 SIS




Me

0
CHO
NaOH, EtOH
+ —_—
HO & 24 h, r.t.
21 128
B(OH),
N
| 130-139
R

( N
Compd.| R R Compd.
130, 140 | 2,4-F, 2,4-OMe,| 135, 145
131, 141 | 3-NO,,5-CO,H  4-SiMe; | 136, 146
132, 142 | 4-F 2-CF3 137, 147
133, 143 | 4-SMe 3-CN 138, 148
\134 144 | 4-OH 4-OEt 139, 149)

Reagents and conditions: (i) 2 N ag. NaOH, 24 h, r.t.; (ii) Pd(PhzP),4, K,COg,
1-PrOH,reflux, 12-14 h.

B(OH)2 MeO.
© i
| x O,N CO,H
R F F
130

SMe OH OMe
131 132 133 134 135
CN
SiMes OEt
136 137 138 139

@S 30sm Jeli A (e Bl V) adliida s 51538 jull ¢ sSllal) e juma (W +) Daledlal)







