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Synthesis of 3#-Methoxy- and 3p-Fluoro-6-iodomethyl-19-norcholest-5(10)-ene
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KEeiko Mrvosui, MiNoru Maepa and Masauaru Kojima

Faculty of Phavmaceutical Sciences, Kyushu UniversityD)
(Received April 25, 1979)

3p-Methoxy- and 3g-fluoro-68-iodomethyl-19-norcholest-5(10)-ene were prepared by
the homoallylic rearrangement of the corresponding 19-iodocholesterol derivatives in
acetonitrile.
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%3, U =R 68-iodomethyl-19-norcholest-5(10)-en-36-01(1)2® 13EIE A * » = v 7¥IE LCFEH IR T
205 FKAEHOBIBHIM DLW TLa VAT v — N EEEENCRI D DI BRI RS, ek 3
NMOKEEEDEE &2 7o 1 3 6p-iodomethyl-19-norcholest-5(10)-en-30-01(2) DA&REIT,Y FD T,
NGRS R LR, 3 fLo/KEEE D f B 1 0RIB E£RECEECH L LWL R LD &
ENE X HicAbse S & BB ERM: & oBRE BRTH 700, 3 MOKEBEL BoOBEREIELIC) 2 7 68-iodomethyl
EOEREZEE L. $ivbb, 3-OH ENNET HH0ENE BET 5709 36- 2 FF ULAHE XL OKEE
Hy 7, BOBWRT Do L3 AEEEOBARHBEIN DD T 38-7 » RICLAYD AR LT > D THRET 5.

3-Methoxy-68-iodomethyl-19-norcholest-5(10)-ene (13) O RERIE UCEE /L 3f-methoxy-19-hydroxy-
cholest-5-ene (8) (13 Cliz 3,5-cyclo-68,19-oxidocholestane D 2 % 7 V & A X h AFE T 5.9 3,5-Cyclo-
cholestan-68-ol o PUBREESL IR X v B S5 68,19-oxido fADINE 2MF ¥ L< 7o\ »C Chart 12 30<
38-methoxy-19-hydroxy f& (8) DFEEHE M L.

3f-Acetoxy-19-hydroxycholest-5-ene (3)” LMEKEEEL O KL THDIZ Y 77— M F (4) ¥ HEE T3
Z &7, KCOp CERCAKS L 36-OH & (5) 2GR L. wic 36-OTs fk (6) 22 %/ Y v 27
% L 3p-methoxy-19-acetoxycholest-5-ene (7) 3 L O D 19-OH {k 8) W5, 7HIMAKSFBLTILEKZ
8 B85 LI L. 8 OGRS INE (NMR) A2 bk 576 ppm I L7 4 vHE 7 = b v, 3.64,
3.82 ppm CHIH L 19 L2 F L VOFEYRLIC?Y 8 OfEERI b CrO,; ML, 7 7 e P
(15) ~iE &, K\C© Wolffi-Kishner e X b 155 h b 3f-methoxycholest-5-ene (16) 23 EHD & —F7 %
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ZEMLIEI R, REHEEL LD 8 25 19-0Ts fk (9) &R L. 9 BERLHT Nal sl X v
3f-methoxy-19-iodocholest-5-ene (11) 3 X ¥ 3f-methoxy-68-iodomethyl-19-norcholest-5(10)-ene (13) o g
W 71 ORTEZI. COBREWERBHETS L T = ) athingd 5 L, 13 oL aEL R
13 » NMR 227 b % 3.06 36 X0 3.48 ppm AT A F L v < & — w29 %R L7e.

k. Mousseron—Canet 5% o fEkic X v 3p-fluorocholest-5-en-19-ol mesylate (10) &5 L, Nal =k v
a v Rt 2 & 3f-fluoro-19-iodocholest-5-ene (12) %757, 12 37 & b = b U A ehn#ed2 LR L, 36-
fluoro-64-iodomethyl-19-norcholest-5(10)-cne (14) %78 % = L AT 7.

LFEo I EREAOBIBEME OV C ORI PRRET 5.

£ B o

3p-Hydroxy-19-acetoxycholest-5-ene (5) Kalvoda & o J5¥k? iw# UC & B Lz 3f-acetoxy-19-hydroxy-
cholest-5-ene (3, mp 124—125°) (1 g) % dry pyridine (5 ml) K B ML, Ac,O (0.46 ml) %y % = Ric T —
WHIE., KKEmz = —5 L hH, Kk, ©8 (Na,SO,). HlEE %EEY dioxane (30 ml) K%M, K,CO,
(0.58) #BEMLI 20% &K MeOH ¥ (20 ml) #jn 2 EiRic T—®wBH. KKz =— 71, Kk,
ik (NapSO,). BHEBBREL YY) 4 v 7e<t (CHCL) K CHE, v e v 72 B 3. 2—F1-
CH,CN % & P dh, #EEEHIRE (5) (559 mg, 56%) %75 5. mp 90--91°, [«]y —69.2° (¢=0.51). IR »Ni* cm~1:

9) M. Mousseron~Canet, J.—C. Lanet, Bull. Soc. Chim. Fr., 1969, 1745,

10) FEAXTNCRME, RARI (IR) 2227 P Az BAS ¥ DS-701G, NMR 227 + ik AAET JNM
PS-100 % M\, tetramethylsilane (TMS) PiffE#e & L€ CDClL B I THIE L 7=. BEJEE I CHCl,
R ALK DIP-SL wCHlE, vV » ¥ A irBERE¥%REER, 74 3 712 Merck #7743 7%
v,
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3650, 3310 (OH), 1750, 1240 (OAc). NMR 4: 0.69 (3H, s, 18-Me), 2.05 (3H, s, OAc), 3.52 (1H, m, 3-H), 3.94
(1H, d, J=12 Hz, 19-CH,), 4.44 (1H, d, J=12 Hz, 19-CH,), 5.60 (1H, m, 6-H). Anal. Calcd. CygH,sO4: C,
78.82; H, 10.88. Found: C, 78.20; H, 10.91.

3p-Methoxy-19-acetoxycholest-5-ene (7) 5 (489 mg) @ dry pyridine (2 ml) D ¥ #iC p-toluenesulfonyl
chloride (TsCl) (524 mg) #fn% FiRC C—RBE. KRkzinxt CHCl; Hhl, Kk, ik Na,S0,). WHEEER
%, BErhE7 LI FHF A2 r= b (grade 11, benzene) I CERL, et ey FRE, X5 MeOH (20
ml) %z 1 BEmaGER. McOH ®3k#, BEL v ) 275 An 747w~ (CHCL) OB, RYOHEN
S M gH RS (7) (156 mg, 28.9%) % B 5. mp 51°, [a]f —59.1° (¢=0.64). TRz cm~1: 1750, 1240
(OAc), 1095. NMR d: 0.64 (3H, s, 18-Me), 2.04 (3H, s, OAc), 3.08 (1H, m, 3-H), 3.34 (3H, s, 3-OMe), 3.94
(1H, d, J=12 Hz, 19-CH,), d, J=12 Hz, 19-CH,), 5.60 (1H, m, 6-H). Anal. Calcd. CyoH,O,: C, 78.55; H,
10.99. Found: C, 78.55; H, 11.01.

X 57 b B D EESHRE (8) (142 mg, 29%) %18 2. Acetone b H .

3p-Methoxy-19-hydroxycholest-5-ene (8) 7 (0.19g) @ dioxane (10 ml) ¥ ic NaOH (140 mg) % W& 1#%
L7 20% 47k MeOH (12 ml) #inx i € 24 BB, WiEOmek, RiEd acetone 2 b FAS M, M
$1Ik 5 (8) (129 mg, 75%) %75 5. mp 165—166° (1it.,® mp 155—157°), [«]d —28.6° (¢=0.35). IR v cm~1:
3450, 1085. NMR 0: 0.66 (3H, s, 18-Me), 3.09 (1H, m, 3-H), 3.34 (3H, s, 3-OMe), 3.64 (1H, d, j=12 Hz,
19-CH,), 3.82 (1H, d, J=12 Hz, 19-CH,), 5.76 (1H, m, 6-H). Amnal. Caled: CeeHasOs: C, 80.71; H, 11.61.
Found: C, 80.78; H, 11.68.

3p-Methoxycholest-5-en-19-ol p-Toluenesulfonate (9) 8 (448 mg) o dry pyridine (5ml) ¥¥K i TsCl
(617 mg) #inz FiRic T 24 WEIKE. WEAEE, Ry acetone-MeOH 22 b Fiid, MEERM (9) (432
mg, 70%) %% %. mp 99-—100°, (]85 —70.7° (c=0.16). IR »¥ue' cm~1: 1605, 1195, 1180, 1105. NMR 4: 0.60
(3H, s, 18-Me), 2.44 (3H, s, Me), 3.04 (1H, m, 3-H), 3.28 (3H, s, 3-OMe), 3.94 (1H, d, /=10 Hz, 19-CH,)
4.10 (1H, d, J=10 Hz, 19-CH,), 5.56 (1H, m, 6-H), 7.32—7.76 (4H, A,B,, phenyl). Anal. Calcd. C33H;,0,S:
C, 73.64; H, 9.54. Found: C, 73.71; H, 9.58.

3/}-Methoxy-6ﬂ-iodomethyl-19—norcholest—5(10)—ene (13) 9 (220 mg) & Nal (150 mg) % 2-propanol (20
ml) f, ®REAT 90 SHMBEN, BEEEE, KkE iz =—F i, 1% Na,S,05, H,O & CIHK ¥
¥, i (Na,SO,). WELEHE#E, 11 & 13 oRAY (CHCON o¥Rinc X h &k, mp 92—93° ZoER
7:1) wE5. WEELAMT DL CORAY (83 mg) & CH,CN (30ml) o, 2.5 FrHmARINE. WHkE
Sepp, BEICOKAKEM X = — 7 LB, 1% NayS,0;, H,0 TR Y, Tk (NapSO,). WRERR, KM
7L FH T A 2w < (grade I, benzene) WX O'> U B ¥ A Hh 5 4 2w~ (n-hexane: ACOEt=60:
1) ©ff LT iR LEH, By ey 7 (13) (49 mg, 59%) % & %. [« +25.9° (¢=0.81). IR »3" cm~1:
1100. NMR &: 0.68 (3H, s, 18-Me), 3.06 (1H, t, /=11.5 Hz, 6-CH,), 3.34 (3H, s, OMe), 3.48 (1H, dd, J=
11.5, 2.5 Hz, 6-CH,). Aunal. Calcd. CysH 4, 10: C, 63.86; H, 9.00. Found: C, 63.39; H, 8.92.

3f-Methoxy-19-oxocholest-5-ene (15) 8 (60 mg) % acetone (10 ml) ¥EME, K&T 8N CrO;—H,50, #
W (0.2ml) %z 20 SRISHE. =—7A-H,0 fil, Kk, ¥R NaS0,). WHEER, REr MeOH 2
5 R, EEEHRSA (15) (41 mg, 68%) 75 %. mp 68°. IR pNuet cm—1: 1740, 1100. Anal. Caled. CyH,y(0,:
C, 80.54; H, 11.52. Found: C, 80.80; H, 11.18.

15 @ Wolff-Kishner ;25T 15 (21 mg), hydrazine hydrate (0.7 ml), EtOH (1 ml) %% 110° T 16
W msL. = oEA Y KOH (160 mg) % inx & g g 200-220° T 4 BB, @k, = — 7 i,
Kk, MR (Na,SO,). BEEEEsk, miEy MeOH X v Hiffh, HEFHRE (16) (4mg) %/ 5. mp 79—80°.
LGS (mp 79.5°) LEMLUTHEARET S IR 27 P vk —E L.

3ﬁ-Fluoro-19-iodocholest-5—ene (12) Mousseron—Canet 59 D JFFiclE UTARK L1z 3f-fluorocholest-5-
en-19-ol mesylate (10) (0.5g) & Nal (385 mg) % 2-propanol (26 ml) hEESET B MEGER. Wik
F4%, ZEEh acctone 2 b TG, MESHRA (12) (117 mg, 23%) =/ 5. mp 118° [a]% —71.1° (c=0.75).
IR »¥uct cm—1: 1025, 1015. NMR 6: 0.77 (3H, s, 18-Me), 3,29 (1H, d, J=11 Hz, 19-CH,), 3.56 (1H, d, J=11
Hz, 19-CH,), 4.11 % X 0* 4.60 (1H, m, Ju-r=53 Hz, 3-H), 5.64 (1H, m, 6-H). Anal. Calcd. CyHyFIL: C,
63.03; H, 8.62. Found: C, 63.30; H, 8.75.

3ﬁ-Fluoro-6ﬂ-iodomethyl-19-norcholest-5(10)-ene (14) 12 (80 mg) % CH,CN (8.6 ml) = 5 Wy & E
W, EHELEE, BREX VA S AAT A7 w < b (n-hexane) TR, =—7A-MeOH X h FiEf, E&
@4 (14) (69 mg, 86%) & & 5. mp 45—46°, [2]% +179.7° (¢=0.07). IRy} cm~1: 1050. NMR ¢: 0.69
(3H, s, 18-Me), 3.06 (1H, t, J=10 Hz, 6-CH,), 3.48 (1H, dd, /=10, 2.5 Hz, 6-CH,), 4.64 & LT 5.16 (1H,
m, Ju-r=49 Hz, 3-H). Amnal. Caled. Cp;H,,FI: C, 63.03; H, 8.62. Found: C, 63.37; H, 8.70.
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