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Retrosynthetic analysis
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Mechanism:

Step #1: Step #2:
CO,Et irreversible CO,Et
N:Nf I a;dilir;n ﬁ—N/ 2 H—Nuc
/ Z - / | o
EtO,C :PPhs EtO,C 5Ph3
zwitterionic adduct
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(References are on page 632)
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JULIA-LYTHGOE OLEFINATION

(References are on page 610)

Classical Julia-Lythgoe olefination: o R3 R 0 o R3R O—(
Phoc g1 MB P M N :E A jf R RGR
8¢ R' MBase ~g R RZ”R® Pho__A~._, R* "X Ph ; Na(Hg) I
0 o’ o AR Sy R EtOH 1
O 0 o o) H R
alkylphenyl o-metalated B-alkoxy B-acyloxy (E)-Alkene
sulfone alkylphenylsulfone sulfone sulfone

R' = H, alkyl, aryl; RZ, R® = H, alkyl, aryl, alkenyl; R* = alkyl, aryl; X = CI, Br, OCOR

Modified (One-pot) Julia olefination: H R2
H OM
<1 M OZ( , N B Smiles N
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@: >_ — H—5 R e + @: S—om
s O, - S0, S
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benzothiazol-2-ol
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Table S1. Condition screening of IMDA reaction

OTBS
P selected conditions o
Me N OPMB
8 7
Entry Condition Solvent Temp. Isolated yield of 7
1 neat e rt. <10%
2 silica gel DCM rt. <10%
3 --- PhCl 160 °C 20%
4 Me,AICI (0.5 eq.) DCM 0°C 52%
5 BF;-OFEt: (0.5 eq.) DCM -78 °C to -30 °C 24%
6 EtAICL: (0.5 eq.) DCM 0°C 41%
7 SnCly (0.5 eq.) DCM -78 °C to -30 °C 26%
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DESS-MARTIN OXIDATION
(References are on page 574)

R OAc R

ACO\: ® o r”OH G o R © 0

“N_0OAc |\$ A - AcO )L
0 — 0 H CHs —“—-—A on + 7 g
“heon (—/O(—a——\\( h Carbonyl
o) arbony
S O compound

DMP diacetoxyalkoxy iodinane

periodinane



TIPSO

HO TIPSO R~
H oPMB 10. TIPSOTf H I/ OMe H //
Me then DDQ Me OMe Me
Me 'l,,'H quant. Me ll,,, 2 ‘o,
11. DMP NaOMe
88% 77%
18 [gram scale] 19 [gram scale] 21
13. AlMes, I,
szZl’Clz
14. ZnMe,
Pd(PPh3),Cl,
94% (2 steps)
% i TIPSO Me
r H Me
H 15. TBAF Me =
Hf—, — 16.DMP__
o 73% (2 steps)
17. MeCOQMe
LDA x-ray structure of 6 6 22
18. DMP
81% (2steps))  Me—~ \ g ST "
Me
Meo . »COzMe :
CO,Me!
NHMe :
DMAP, heat wuMe
then TBAF :
74% H
AB4015-B (4) 5 Me

.................................................



402 [rasLe oF contentSl] | Previous Reacrion | [ next reacrion ) SEARCH TEXT

SEYFERTH-GILBERT HOMOLOGATION
(References are on page 672)

Colvin & Hamill (1973): Gilbert & Weerasooriya (1979):
Me n-BulLi Ph o o t-BUOK Ph
O Me _ | (1.1 equiv) & )J\ . MeO- (1.1 equiv) C
+ Si Ny, ———— —_— 1l
Ph)J\Ph Me™ THF c Ph” ScHy MO Y THF ¢
H -78 °Ctor.t. I -78 °C, 12h (IZH
20h; 80% Ph then r.t.: 60% 3
Seyferth-Gilbert homologation:
o H 1_~=r_p2 O
(0] [l base (= 1 equiv) R'-C=C—R 3
L +  H._P—OR - £ Ny o+ RO
R R2 T \ORg solvent Internal or R3O0 O
aldehyde or N, = room temperature terminal alkyne
ketone

Modification for the synthesis of terminal alkynes (Ohira & Bestmann):

O .
O .\ [l —oR? K,CO3 (= 2 equiv) R'—C=C—H 0 R3O 9
J\ )H( N MeOH + )k Ny o+ :P\g

R H 3 . 3
aldehyde N, OR room temperature Terminal alkyne OMe R°0

R! = alkyl, aryl, heteroaryl; RZ= H, aryl, heteroaryl; R3= Me, Et; base: n-BuLi, KO-tBu

Formation of the dialkylphosphonodiazomethane from dialkyl-1-diazo-2-oxopropylphosphonate:
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2 N, N2 R2 ]
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Mechanism:

Ni-catalyzed process:
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NEGISHI CROSS-COUPLING
(References are on page 637)
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Table S2. Attempted epoxidation of AB4015-B (4) to obtain PF1052/AB4015-A (2)

-
AB4015-B PF1052
4 AB4015-A
2
Entry Condition Solvent Temp. Result
1 m-CPBA DCM 0°C no desired product
2 m-CPBA, NaHCO3; DCM 0°C no desired product
3 TBHP, VO(acac)> DCM 0°Ctort. decomposition
4 TBHP, Ti(O'Pr)4 DCM 0°Ctort. decomposition
S DMDO acetone -78 °Cto 0 °C decomposition
6 Oxone®, NaHCO; acetone/H,O 0 °Ctort. complex mixture
7 Oxone®, Nal1CO; MeCN/ H20 0 °C to rt. complex mixture
18-crown-6
gl (—)-Shi’s ketone DMM/MeCN/H,0 -10°C complex mixture
Shi’s epoxidation
912l (+)-Shi’s ketone DMM/MeCN/H,O -10°C complex mixture
Shi’s epoxidation
O

Cl _OH
OH .
m-CPBA: © Oxone:KHSOs DMDO:?_g TBHP: 9\0/ DMM : N [ — HIi



Table S3. Attempted epoxidation of compound 23 to obtain compound 27

selected conditions

>
Entry Condition Solvent Temp. Result
1 m-CPBA DCM 0°C no desired product
2 m-CPBA, NaHCO3 DCM 0°C no desired product
3 TBHP, VO(acac), DCM 0°Ctort. no reaction
4 DMDO acetone -78 °Cto 0 °C complex mixture
5 Oxone®, NaHCO; acetone/H>0 0 °C to rt. complex mixture
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SHARPLESS ASYMMETRIC EPOXIDATION

(References are on page 675)

Ti(OI-Pr)4 . o
Transition state of epoxidation:

- 2 i-PrOH ||+ DET

+ TBHP

Ti(Oi-Pr),(DET) <——=—= Ti(Oi-Pr)(DET)(TBHP)
- I-PrOH

K4
- i-PrOH || ROH -i-PrOH [[ROH K3 E
K

+ TBHP _

Ti(OF-Pr)(DET)(OR) =————=== Ti(OR)(DET)(TBHP) —4
- J-PrQH EtO E = CO,Et

’/NQOH K / »
Epoxy alcohol I epoxidation [Ti(Oi-Pr),(DET)| [TBHP] [ROH]
Rate =

K.K; = K'4K', Ti(epoxy alkoxide (DET)(Ot-Bu) [f-PrOH]2
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