E53: Total Synthesis (x)-Morphine

MeO
4) AcOH, THF, H,0 OMe
5) MeOCH,PPhCl,
NaHMDS, THF
1) MOM-CI, i-Pr,NEt, DCM MeO 6) AcCl, MeOH o OMe
MeO 2) CSA, HC(OMe)3, MeOH 7) A, Pdy(dba)s, P(2-furyl)s 1
3) n-BulLi, Et,0, then |,, THF MeCN TBSO
OMe
HO CHO MOMO
1 OMe 5: Wittig olefination
7: Tsuji-Trost type coupling OH
8,10: Mitsunobu | 8) p-nitrobenzoic acid, DEAD
PhgP, toluene, THF
9) CSA, MeOH
10) Me,C(OH)CN, DEAD, PPh,
toluene
13) DIBAL-H, CH,Cl, 11) LiBH3, Et,0, MeOH
14) (in-situ) NaBH,4, MeOH 12) TBSCI, imidazole, DMF
MeO MeO OMe 15) CICO,Me, K,CO4
16) Pd2(dba)3, P(O‘tolyl)s Meo
EtsN, MeCN OMe
18) HCI, MeOH 0) OMe 17) (in-situ) TBAF
(o)
H NHCO,Me 0 OMe
N 16: Heck coupling
H H \CO Me 18) aldol condensation/Michael addition NC I
0 2 or Mannich-type reaction
O
19) TMS-CI, LIHMDS, THF OTBS
2(1); zg(aAg 2 M:g,\'}‘ 19+20: Saegusa oxidation
- M50,
22) NaBH,, MeOH, CH,Cl,
MeO MeO
25) DMP, CH,Cl, TBSO
23) TCDI, DMAP, DCE 26) LiAlH,4, THF
o 24) EtgB, BugSnH, THF o 27)BBra CHCl,
N 0]
: “H “coMe H ‘ y NCOMe
o OH HO A

TCDI = 1,1"-thiocarbonyldiimidazole

morphine
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E53: Total Synthesis (—)-Morphine

MeO
MeO MeO
28) pyrrolidine, benzene
29) BrCH,COot-Bu, t-BuOH 31) TfOH, CH,Cl,
30) B, but-3-en-2-one, benzene 32) PhSeCl, MeCN, H,0 o) .a
@ v OH
OH 31) Friedel-Crafts acetylation
tBUOzC Me
0] Me :
NH, SePh
33) mCPBA, NaHCO3
)\ Ph 34) retro-aldol/aldol CH,Cl,
B 34) Cs,CO3, EtOH
35) mCPBA, NaHCO3, CH,Cl,
36) K2CO3, MeOH
MeO ) MeO then ag. HCI, CH,Cl,
38) LiAIH,, THF then TMSCHN,
Me\ 39) DNsNHMe, DEAD, PhgP, toluene 37) NaBH,, CeCl, EtOH, THF
N‘DNS 40) Oy, hv, TPP, CH,CI, then EtgN then ag. HCI
(@) < 0) COQMe
H OH 39) Mitsunobu H 35) Baeyer-Villiger
DNs = 2,4-dinitrobenzenesulfonyl 37) Luche reduction
(0)

41) T,0, 2,6-Iutidine, CH,Cl,
42) PhSH, i-ProNEt, CH,Cl,
43) HCI, 1,4-dioxane

44) NaBH,, MeOH

45) BBrs, CH2C|2

Morphine:

- First isolated between 1803 and 1805 by Friedrich Sertirner
- Pain medication

- Found in Papaver somniferum (opium poppy)
- More than 30 total syntheses today
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