E53: Total Synthesis (x)-Morphine

1) MOM-CI, i-Pr,NEt, DCM
2) CSA, HC(OMe),, MeOH

MeOD\ 3) n-Buli, Et,0, then |,, THF
HO CHO

MeO
5 OMe
6) (@] OMe
1
7) T8SO~
Names 5, 7?
OH

8) p-nitrobenzoic acid, DEAD
PhgP, toluene, THF

9) CSA, MeOH
Names 8,107 10) Me,C(OH)CN, DEAD, PPhg
toluene
11) LiBH,, Et,0, MeOH
MeO 12) TBSCI, imidazole, DMF
OMe 13) DIBAL-H, CH,Cl,
14) (in-situ) NaBH,4, MeOH)
18) HCI, MeOH 0) OMe 15)
B H NHCO,;Me 16)
Name?
17)
Name 16?
19) TMS-CI, LIHMDS, THF
20) Pd(OAc),, MeCN )
21) ag. H,0,, MeCN Name 19 + 207
22) NaBH,, MeOH, CH,Cl,
MeO
25) DMP, CH,Cl, TBSO
23) TCDI, DMAP, DCE 26) LiAIH,, THF
24) Et4B, BugSnH, THF 27) BBrs, CHoCly _
H N o)
H “coMe
"“OH A
(0)
TCDI = 1,1"-thiocarbonyldiimidazole morphine

K. Uchida, S. Yokoshima, T. Kan, T. Fukuyama, Org. Lett. 2006, 8, 5311-5313.
H. Umihara, S. Yokoshima, M. Inoue, T. Fukuyama, Chem. Eur. J. 2017, 23, 6993-6995.
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E53: Total Synthesis (—)-Morphine

MeO

28) pyrrolidine, benzene
29) BrCH,CO,t-Bu, t-BuOH
30) B, but-3-en-2-one, benzene

>

NH,

)B\Ph

40) 02, h\’, TPP, CH2C|2 then Et3N

-«

DNs = 2,4-dinitrobenzenesulfonyl

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

44) NaBH,4, MeOH

45) BBrs, CHZC|2

Morphine:

morphine

38) LiAIH,, THF MeO
39) DNsNHMe, DEAD, Ph3P, toluene

35) mCPBA, NaHCO3, CH,Cl,
36) K,CO3, MeOH

then aq. HCI, CH,Cl,
then TMSCHN,

37) NaBH,, CeCl,, EtOH, THF

then ag. HCI

33) mCPBA, NaHCO,
34) CSgCOg, EtOH

Names 35, 377

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

- Found in Papaver somniferum (opium poppy)

- More than 30 total syntheses today

K. Uchida, S. Yokoshima, T. Kan, T. Fukuyama, Org. Lett. 2006, 8, 5311-5313.
H. Umihara, S. Yokoshima, M. Inoue, T. Fukuyama, Chem. Eur. J. 2017, 23, 6993-6995.
https://en.wikipedia.org/wiki/Morphine (31.10.2017).
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