(®)
2016 2018

Total Synthesis of Nitrogen-containing Macrocyclic Natural Products Useful for
Drug Discovery

HATAKEYAMA, Susumi
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C4-C9 C10-C21

We have studied on the total synthesis of natural products having intriguing
nitrogen-containing macrocyclic structures and biological activities useful for drug discovery. As
a result, we have achieved the formal synthesis of haliclonin A. In addition, we have developed a
useful method for the preparation of the key precursor for the synthesis of marineosins A and B. We
have also developed highly stereocontrolled routes to C4-C9 and C10-C21 fragments of thermolide
family of natural products.
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Reagents. (a) KOH; (b) Io, KI, NaHCOj3; (c) DBU; (d) NaOMe; (e) MeOCOCI; (f) (allylPdCl),, (S,S)-DACH-phenyl-Trost ligand, EtCO,H; (g) NaOMe; (h) TBSCI; (i)
DIBAH; (j) Swern; (k) PMBNH,, NaBH3CN; (I) triphosgene; (m) (PhSe),, NaBHy,; (n) HF; (0) SO5-py, EtgN, DMSO; (p) V-40, allylstannane; (q) NaBH,; (r) TBSOTf; (s)
0s04, NalOy; () CHy=CH(CH,),NH,, NaBH3CN; (u) PhSOLCI; (v) DDQ; (w) 0-NO,CgHsSeCN, PBug, then aq H,05; (x) Grubbs 1st; (y) Hp,Pd/C; (z) TBAF; (aa) Dess-
Martin; (bb) CAN; (cc) CSA, quinoline, (2)-hepta-3,6-dienal; (dd) Et3SiH, TFA; (ee) OHCCO,Et, NaHMDS; (ff) NaBH,; (9g) BuzgSnCH,Ch=CH,, TMSOTT; (hh) Grubbs 1st.

1 A
@) A B
A B
5
13
(9-
o- 9 1,4-
3 n Jones
Paal-Knorr 12 12



13 13  BusSnCH>OCH:0Bn

14
15 15 16 21
17 BFs-Et,O 18
A B 18
2
How
e} >~ H | "OH
gii)(-f;ropylene o o)
9 OTE{SO 0 BnO) 14

marineosin A
marineosin B : C8-epimer

Reagents. (a) n-BuLi, =-CO,Me, BF3-Et,0; (b) H,, Pd/CaCOj3, quinoline; (c) conc. HCI; (d) Ho,C=CHMgBr, Cul then 10; (e) HF-pyr.; (f) Ho,CrOy4; (g9) NH4OAc, CSA;
(h) Grubbs 2nd; (i) Hp, Pd/C; (j) Bu3SnCH,OCH,OBN, n-BuLi; (k) CSA, MeOH; (I) Li, naphthalene; (m) TPAP, NMO; (n) MeCN, LDA; (o) Mel, NaH; (p) K,CO3, H,O;
(q) BF3-Et,0; (r) Tf,0, pyrrole.
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thermolides
A:R'=R®=H, R2=Ac, R = Me
B:R'=R2=H, R3=Ac, R* =Me
C:R2=R3=H,R!'=Ac, R*=Me
D:R'=R2=R3=H, R¢=Me
E:R'=R2=R3=H, R4=/Pr thermolide F
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Reagents. (a) a-ICPN, HFIPA; (b) MeOH, NaHCO3; (c) Rh catalyst, Hy, CH,Cly; (d) LiAlH; (€) TBSOTY, 2,6-lutidine; (f) Hy, Pd/C; (g) DMPI, NaHCO; (h) a-ICPN, HFIPA;
(i) MeOH, NaHCOy; (j) Rh catalyst, Hy; (k) BOMCI, PPr,NEt; (I) LiAIH,; (m) DMPI, NaHCOj; (n) TMSQN, LiCIO,, AcCl, Pr,NEt; (0) NHMe(OMe)-HCI, ELAICI; (p) MeLi; (q)
NMe,BH(OAG)3, AcOH; (r) CSA, MeOH; (s) Me,C(OMe),, acetone, PPTS, then EtOH; (1) I, PPhs, imidazole.
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Reagents. (a) (-)-Ipc,BOMe, allylMgBr; (b) TBSCI, imidazole; (c) OsO,, NalOy,; (d) allylMgBr; (e) PCC; (f) HF; (g) NMe,BH(OAc)s, AcOH; (h) TBAF; (i) TBSCI, imidazole;
(j) OsO4, NalOg; (k) NaBHy; (I) TBDPSCI, imidazole; (m) MO(CO)4('BUNC)s, "BusSnH, hydroguinone; (n) I,
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