E56: Total Synthesis of (-)-Archazolid B

1) TBSCI, 4) (S)-alpine borane,
Me imidazole, CH,Cl,, THF, 40 °C;
F r,2h then NaOH, H,0,
HO\/\n/OMe >
2) MeNHOMe-HCI, 5) TIPSCI, imidazole,
o i-PrMgCl, THF, =20 °C, 1 h o DMAP, CH,Cl,
3) 1-propynylmagnesium 6) HOAc, THF/H,O
bromide,
THF, 0 °C
Ox
X
12) RUCp(MeCN)3PFg,
| Me 3-buten-1-ol, acetone
P G OH|[ =
E N 13) DMP, NaHCOy3,
OBoc o CHCl

14) NaClO,, NaH,POQOy,,
2-methyl-2-butene, -BuOH,
H,O

15) i) MeMgBt, cat. Cul,
Et,0,-40°C

OTIPS

7) DMP, NaHCO3, CH,Cl,

8) PPh3, CBr4, K2C03, CH2C|2
9) i) MeLi, Cul, Et,0

9) i) I

10) TBAF, THF

11) Boc,0, pyridine, DMAP

15) i) I, 1t
16) DMP, PhzP=CHCOOMe,
PhCO,H, DMSO, CH,Cl,, 1t

Meozc/\)\

17) DIBAL-H, CH,Cl,

18) DMP, NaHC03, CH2C|2 EtO

19) D, Bu,BOTY, EtsN, CH,Cl,

Me
» E0— PM

23) E, Ba(OH),, THF/H,0
24) NaBH,, MeOH

Me

),

25) Me3OBF,, proton sponge,

I' )1 20) MeONHMe-HCI, Me3Al, THF 60 O OTBS I CH,Cl,

21) TBSCI, imidazole, CH,Cl, 26) nBuLi, Me3SnCl, THF

22) nBuli, diethylethylphosphonat \ B J
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27) (CF5C0),0, COzMe
pyridine N/\g
28) H,S, TEA,
\(YLS [ 32) CDI, MeNH, ]
> s
OH [ 33) DIBAL-H, PhCHs, THF]

EtOH

> s

29) F, 1,2-epoxy-
butane, EtOH, 60 °C
30) (CF3C0),0, 0 °C
31) NaOMe, MeOH,
rt

34) (-)-MeOB(lpc),, KOtBu,
nBulLi, trans-2-butene, THF

35) i) [RuCl,y(cymene)],,
ethoxyacetylene
35) ii) C, TSOH

37) B, Pd(PPhs),, CuTC, DMF
38) Grubbs' I, PhCHj

>

[36) Si0,, 125 °C ] 39) 3:6:1 formic acid/THF/H,0

(-)-Archazolid B/
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Reaction Key:

1) TBS Protection

2) Weinreb Amide Formation

3) 1-propynil Addition

4) Midland Alpine Borane Reduction

5) TIPS Protection

6) TBS Deprotection

7) Alcohol to Aldehyde Oxidation

8) Corey-Fuchs Reaction

9) Installation of (Z)-vinyl iodide, ,Tanino and Miyashita Method*“
10) TIPS Deprotection

11) Boc Protection

12) Trost Alder-ene Reaction

13) Alcohol to Aldehyde Oxidation

14) Pinnick Oxidation

15) Carbocupration / lodination Sequence
16) Allylic Oxidation and Concominant Olefination
17) Ester to Alcohol Reduction

18) Alcohol to Aldehyde Oxidation

19) Evans syn-Aldol Addition

20) Transamination

21) TBS Protection

22) Phosphonate Claisen Reaction
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23) Horner-Wasdworth-Emmons Reaction

24) Diastereoselective Reduction (Ketone to Alcohol)

25) Etherification

26) lodine-Tin Exchange

27) Amide to Nitrile Conversion

28) Thioamide Formation

29) Hantzsch Thiazole Synthesis (1,2-Epoxybutane stops reaction before
dehydration)

30) Cautious Dehydration

31) Transesterification

32) Carbamoylation

33) Ester to Aldehyde Reduction

34) Brown Crotylation

35) Esterification

36) Thermal Boc Deprotection

37) Stille Coupling (Both Cu and Pd necessary according to authors)

38) Hoye Relay Ring-Closing Metathesis

39) Careful Deprotection of the Base-Sensitive Macrolactone

Steps 27 and 28 can also be done in one step with the Lawesson Reagent
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