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Introduction

Part I :Total synthesis of Kalimantacin A ) i

Amide Coupling

; OH O
. H -
H,N \[]/OW/H%“N -
5 5 Biological activities:

elimantacin # e display potent and antibiotic
Sonogashira activity against multidrug

TBS Coupling resistant strains of
HO OH ;
Y%( Y OHN S OMe Staphylococcu aureus.
(0] S

Organolithium U
TBS : o
\9 Qhe, H,N_ _O N ?H i
HzN\/:\/%\<'/k/\/l + A OMe 2 \"/ N o
. X =z 0 o N
PLE . OR

MeOH/H,0 R=M
buffer, rt I R=H
TBS\o o o
2 _ T™MS o==0 OTBS
H + =X 0 H
PMBO\/\)J\H I\/k/ oTBsS PPh; €O, oTBs N . R
— 3 oTBS H ZINSTN

N ~ R N - —>\ 0 ( : —_— (44
NN staudinger Ph, N AR Aza-Witlig Ph,‘lp\/N\/\/R o
Ph7L ph Ph oTBS
HN AR
oTBS oTBS /
H H
R N\n/N\/'\/R
Christine L. Willis. et al, Org. Lett. 2020, 22, 6349—6353. © 2




Introduction

Part II: Meliponamycins, antimicrobials from Stingless Bee-Associated
Streptomyces sp.
\H Isolation

e Two novel cyclic hexadepsipeptides were
isolated from Streptomyces sp. ICBG1318
isolated from M. scutellaris nurse bees.

E N Biological activities:

AN e Showed strong activity against the entomopat
0 hogen Paenibacillus larvae and human

/N\E)Luj/ pathogens Staphylococcus aureus and

) Leishmania infantum.

kﬁ° gep

N

_(

Meliponamycin A Meliponamycin B

(new compounds, first isolated)

L. infantum* P. larvae S. aureus
compound ICy, (4M) intracellular amastigotes CCy (uM) THP-1” selectivity index” MIC (ug/mL) MIC (ug/mL)
1 219 + 0.2§ 1.0S + 0.0S 0.47 0.43 1.72
2 1.03 + 0.08 0.70 + 0.03 0.67 0.43 0.86
miltefosine 240 + 0.22
doxorubicin 1.80 + 0.16
tetracycline 3.45 0.05

Monica Tallarico Pupo. et al, J. Nat. Prod. 2020, 83, 610—616. 3




Introduction

Part II: Meliponamycins, antimicrobials from Stingless Bee-Associated
Streptomyces sp.
Aldol reaction
Y 00 oTBS 3\\ j\/\/\ o
no” P : o N OBn +
Y 4 % ’ Bno$ \/an ﬂ )LH

BnO o
HO, P H -
OH Hemiketal (o)
Amide bond Hoo O  formation )j\ J\(
(o) N + H

HN o,-formation
OBn
-\ Amide bond
Cbz .formation

Aldol reactlo‘t\ QTBS

= Bno/\/\@(«m\
OH

OTBS

N - NHTroc
| *
N 'l
; o. /° _Cbz
';l o) O.__OH
H
o % NH _ \)J\ j/
: N (0] (o] N : OH HoN
H H ; o .\ H 2
= Amide bond ---}-- .
. oL HO (0]
formation /N Macrolactamization
Meliponamycin A ; H OH
= NHTroc

BnO_
NH o
Kfo Me *
OH
OH Me
Monica Tallarico Pupo. et al, J. Nat. Prod. 2020, 83, 610—616.




Introduction

Part III: Peptide bond-formation via Amino Acid Silyl Esters

a) Chan's method

=R1

o) SiCl,, H,N-R?
R1J\OH pyridine
r.t.
b) Braddock's method
0o Si(OMe),, HN-R?
R1J\OH toluene
110 °C
c) Chou's method
o} HMDS, H,N-R?
R1JJ\OH solvent-free

110°C

d) Mukaiyama's method

0 Si(OCH(CF3),)a, HoN-R2

THF
rt., 24 h

R'" "OH

h) This report
HSi(OCH(CF3),);3

0 0O R?
o] H H-L-AA-O'Bu H
_N . ¢
IR+ Hen PG \i)J\OH ey PG’N\;)J\NJ\T(O i
H R rt, 6h R 0o
i) This report . pPUBNHSI(OCH(CF,),),
e} HSi(OCH(CF3),),
O 0 R2
I Rr2 H H-L-AA-O'Bu H
1 ‘ _N - |
RN b \;)J\OH - PG,N\_)LN 0'Bu
: DCM : H
R rt, 6h R’ 0
Minimum Substrate Use
o (Electrophile/Nucleophile/Silylating reagent = 1:1:1)
Ry i1 P Pt
H Boc” ¥ Boc” ¥ Boc” ¥
iPr Bu SBu
Boc-Val-Ala-O'Bu (2g) Boc-Leu-Ala-O'Bu (2h) Boc-lle-Ala-O'Bu (2i)
o 80% vyield, =99:1 dr? 96% vield, =99:1 dr2¢ 77% yield, =99:1 dr®
I Rr2 H 9 H 9 H 9
R" °N ) p b
H Boc” . = le’{ Boc” N s Boc” N U?:
Ph
Ph (4-'Bu0)-Ph

Boc-Phe-Ala-O'Bu (2k)
96% yield, >99:1 dr?

Boc-Tyr-Ala-O™Bu (2I)
93% yield, >99:1 dr?

Boc-Phg-Ala-O'Bu (2))
79% yield, >99:1 dr?

Hisashi Yamamoto. et al, ACS Catal. 2020, 10, 9594-9603.
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Introduction

Part III: Peptide bond-formation via Amino Acid Silyl Esters

a)

4
HZNJ\“/O Bu

0

b)
HoN

<)

H
Boc’N\.)J\OH

d)

HSi(OCH(CF3;),); (1 equiv) _

DCM-d (1 M)
rt, 30 min

HSI(OCH(CF3),)s (1 equiv)

DCM-d (1 M)
rt,30minor2h

HSI(OCH(CF3),)s (1 equiv)
(-63.05 ppm, 29Si)

DCM-d (1 M)
rt,30min, 1h,or6h

HSI(OCH(CF3),)5 (1 equiv)
(-63.05 ppm, 2°Si)

DCM-d (1 M)
rt,30min,1Th,or6h

2
UN O'Bu

((CF3),CHO);Si----O
4a: 77% conv.?
(-98.36 ppm, 2°Si)
+

((CF),CHO)sSI O'Bu

((CF5),CHO),Si----O
4a': 12% conv.?
(-94.39 ppm, 2Si)

((CF3),CHO);Si. N
H
4b: 41% conv. (30 min)@
4b: 99% conv. (2 h)?
(-71.97 ppm, 2°Si)

Ph

o}

H
- N
Boc” \:.)J\osuocmcmz)3

4c¢: 64% conv. (30 min)?
4c: 72% conv. (1 h)?

4c¢: 92% conv. (6 h)?
(-91.08, -94.19 ppm, 2°Si)

o)
OSIi(OCH(CF3);)s

4d: 39% conv. (30 min)?
4d: 41% conv. (1 h)?

4d: 76% conv. (6 h)?
(-91.37, -94.27 ppm, 2°Si)

n
y O
Boc” NYLLO’ [Si]
ach

9)

HN OBu

[Si]--O
4a (42

h)
"".“ OBu
[Si]---O
4a (4a')
(-98.36 ppm, 2°Si)

[Si]. N"Ph
H
4pe
(-71.97 ppm, 2°Si)

IS0\ ~pn
H
4b®
(-71.97 ppm, 2°Si)

H-L-Ala-O'Bu (1 equiv)

DCM (1 M)
rt,6h

Boc-L-Ala-OH (1 equiv)

DCM (1 M)
rt,6h

Boc-L-Ala-OH (1 equiv)

DCM-d (1 M)
rt,1h

Boc-L-Ala-OH (1 equiv)

DCM-d (1 M)
rt,1-12h

2,6-dimethylbenzoic acid
(1 equiv)

DCM-d (1 M)
rt, 1-12h

Hisashi Yamamoto. et al, ACS Catal. 2020, 10, 9594-9603.

HoL 1 o
Boc™ N O BY

: H 4
1: 89% yield, >99:1 dr¢

H [0}
Boc” N_ kHJ\WO'Bu

- o}
1: 39% yield, >99:1 dr?

(OCH(CF3)2)s

|
HO--s;. Jﬁ(O'Bu
oc/H\EAO. N 0o

4e: -146.49 ppm, 2°Si

(IOCH(CFs)z)s
HO-.
SN ph

\
Boc’n\:/‘\o H
4f: -146.47 ppm, 2°Si
(OCH(CF3)z)3

HO-.q;
S

; Ph
o H

4g: -146.47 ppm, 2°Si



Introduction

Part III: eptide bond-formation via Amino Acid —Silyl‘ Esters

monitoring by 2°Si NMR
(OCH(CF )o)3 (every 50 min, 15 times)

Boc-L-Ala-OH o
(1 equiv) HO-- S, H
b ——— _ N N
DCM-d (1 M) | goe N\)\ Boc \AH Ph
rt,1h :
4f (standard) 4h (93% vyield, 72 h)
a) o BnHNSI(OCH(CF3),)s) (4b, 5 mol%)® °
H HSi(OCH(CF 1 equiv H
,N\)-l\ (OCH(CF3)2)3 (1 eq )> ,N\)I\ _
Boc OH DCM-d (1 M) Boc : OSi(OCH(CF3),)
= rt., 30 min =
4c: >99% conv.b
b) 0 BnHNSi(OCH(CF3),)3) (4b, 5 mol%)? o
HSi(OCH(CF3),)3 (1 equiv)
OH DCM-a (1) OSi(OCH(CF3)3)s
rt., 30 min
4d: >99% conv.b
c) 5 HSI(OCH(CF3),)s (1 equiv)
/H \/U\ H-L-Ala-O'Bu (1 equiv) \)L /kn/o!Bu
oc” 7 OH DCM (1 M)
= rt.6h
1: 65% vyield, >99‘1 dr¢
d) BnHNSi(OCH(CF3),)3) (4b, 3 mol%)®
o HSI(OCH(CF3),)s (1 equiv) o
-L-Ala- i H
,H\/U\ H-L-Ala-O'Bu (1 equiv) . ,N\)L o'Bu
Boc OH DCM (1 M) oc” H
= rt,6h = O

1. 99% vield, =99:1 dr®
1: 98% yield, >99:1 dr®9

" (OCH(CFs)z)s
R ) )
, X
[Si]"'o ‘/ PG O H
X "
A N
PG \;)I\OH
R
silylation (step 1' migration
silylation (step1) C!l PI‘]B(NH[pS,]) and amidation
HSi(OCH(CF c ’ step3
(OCH(CFs)2)s L Hsi(OCH(CF3),)s (step3)
H 0 |
o G,N\;)L o151l \__[SiLoH
R [Si]-O-[Si]
. z
R2 H \i R2
0'8u N /H],ofau
HzN)\[]/ amidation (step2’) PG N
0 R o}
fast
(OCH(CF3))3
[Si] = Si(OCH(CF3),)3 Hﬁ‘ n VB
PG 0 H
R
R' |

Plausible mechanistic pathway

7




Streamlined Symmetrical Total Synthesis of
Disorazole B: and It’s Analogues

disorazole B,

K. C. Nicolaou et al, J. Am. Chem. Soc. 10.1021/jacs.0c07094 8
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Education & Current job:

-B.S.: 1969, University of London

-Ph.D.: 1972, University of London

-Postdoctoral Fellow: 1972-1973, Columbia University
1973-1976, University of Harvard

-Professor: 1976, University of Pennsylvania
-Professor: 2013-now, Rice University

Research Interests & Areas:

4 Natural Product Synthesis

Nicolaou, K.C. , . . :
4 Designed Molecules for Biology and Medicine Synthesis

4 Select Synthetic Methods
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Introduction

Isolation
e Disorazoles, isolated from myxobacterium
Sorangium cellulosum So cel2 in 1994.

Biological activities:

e Disorazoles, was proved to an antibiotics with
high activity against Gram-positive and Gram-
negative bacteria.

Structural features

e (2-symmetrical macrocyclic dilactones
disorazole B, e Two 2-pentadecyloxazol-4-carboxylic acids
e Two epoxide and two hydroxyl groups

Gerhard Hofle. et al, Liebigs Ann. Chem. 1994,759-773. 11




Introduction

Previous stepwise total synthesis of Disorazole B1( ):

R
TMSO  OTBS

Sharpless epoxidation

Me: +

~o OH Sharpless
z epoxidation

disorazole B4(1) 2 Wittig olefination mm"

Stille coupling ~.[

K. C. Nicolaou et al, J. Am. Chem. Soc. 2017, 139, 15636-15639 12




Sonogashira coupling/

macrocyclization _— ~0 o 4
X AE
* Me Me I

o // Yamaguchi N\_N
| N xMe esterification w
N\ _N £ :
(o] OTBS TBSO o™, 0
O [e) i <
TBSO © Me™ ™%

: N NI N\ .
Me™ S M M Z o Wittig olefination—"
e e L S /

‘" mmm= Sonogashira coupling/

o macrocyclization 6 |
disorazole B4, (1) 5
C:)TBS OTMS 0 O\l///
MeM(k/\l + OHC + S [
Me® Me N N
9 8 i CO,H
7

13




Synthetic Route

Synthesis of Fragment 7 and Fragment 8

T
H (o) P—OCH,CF;
EtO \
\ . H2$04, Ni MeO 1ZOCH2CF MeOZC
EtO/ A 18-crown-6, KHMDS 1) DIBAL-H
10 1 I 78% over two steps 2) Ti(Oi-Pr)y, (-)-DET
TBHP
3) Amano lipase PS
DMP 0 vinyl acetate
NaHC03 HO 0
B S— AcO <
5% A 61% over
three steps
15 I P X

(major enantiomer) |

TIPS

O~\ LiHMDS, then o (I // 1) TBAF, AcOH, 86%
1,2-diiodoethane \ Pd(PPh3),,Cul, EtzN

\ o 2) LiOH, 99%
\ N ’ > \ N ) - \ ) - \
S/ 51% S/ TIPS-acetylene S/N NN

CO,Et o
CO,Et 5% CO,Et CO,H
16 17 18 7

Hong, R. et al, J. Am. Chem. Soc. 2017, 139, 1293912942
Aboul-Enein, H. Y. et al, Chirality, 2005, 17, 1-15. 14




Synthetic Route

Synthesis of Fragment 9

0 1) N-Ts-D-Valin TBSO 21, TiCly, thenDIPEA  TBSO OH O S
~ ores _°rsTHR, 78 ¢ then 18 :
X H * R WL > X N/«
oM 2) NaHMDS 89%, 12:1 dr e e S
18 19 "¢ .78 °C-RT "
86%, 92% ee

TMSOTf
2,6-lutidine

TBSO OTMSO

TBSO  OTMS TBSO  OTMS >(l\)j\ /«S
: I, PPh DIBAL-H
\/>g\/\l # \/>('\/\ -~ N

Me Me imidazole, 77%

imi , 71% for 2 steps \H\/
9 24

- m o mommmomom oy

15

Masahito Nakano et al, J. Org. Chem. 56, 1991.




Synthetic Route

Completed total Synthesis of Disorazole B1

TBSO  OTMS 1) PPh;, DIPEA IBSO  OTMS 1) 3HE-Et;N, 73% N\
i 2) LIHMDS, DMPU, 8 : 2) TCBC, Et;N, DMAP, 7, 92%

! 64% over two ste : Me™ ™
o OV W
Me” Me 0 P Me o é
8 N "
! [ co,H
1) H,, Lindlar cat X Me Pd(PPh;),
e 2) TASF CuI 40%
OTBS
5% for 2
steps TBSO
NN
Me” X X o
Me” Me { A //
disorazole B, (1) 6““ 5
K. C. Nicolaou et al, J. Am. Chem. Soc. 2017, 139, 15636-15639 16




Summary

Structure—activity relationships of the
Synthesized Disorazole B1 analogues o N N Me

Disorazole B,



The End

Thanks for your attention!
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Synthetic Route

0 ) Yamaguchi
X Me esterification

TBSO O y
: | N
Me” “X X o
Me” Me : S //
e =Sonogashira coupling

cyclopropanation

?TBS oTMS | o \I///
OHC : . %\/I

Me” X 1
Me~ Me N

Sonogashira coupling s, o~ 4
e Yot o I
N\
~,
o

bis-cp-disorazole B4

Hoveyda, A. H. et al, J. Am. Chem. Soc. 2000, 122, 8168—8179. 20




Supporting Materials

Staudinger Reaction

2% J Org. Chem. 2004, 69 , 4299. J. Am. Chem. Soc. 2005, 127, 2686.

R-N----PR'3 |¥

© 0 yPR: © ®
R-N-N=N ——» R-N-N=N-PR'; —>»

phosphazide
_Nz Hzo
R-N=PR'3 ———® R-NH; *+ O=PR’;
iminophospholane

o ML

Staudinger-Bertozzifig&!"!: Bertozzi& G2 S SIUATRBSHIRM, RIETGERS
BEENERRIEE, X—EBIBELSIER, SUSSEINHT. tERTSHEDNERS

o}

(o} o]
intramolecular
OoMe Na~(_) OMe aza-Wittig rx, N
) N - - NG
e PPh, H;0 O "P=N P=0
- ) Ph'gp W Phpy

staudinger rxn |

Traceless Staudinger Ligation?: ZEZECysiEEANative Chemical Ligation;2&155I89%5147,

o]

o
+ /\
. eptide PPh
)LS/\PPh, N;./\peptlde pep K-/ 2 )
peptide

X
N""peptide
N““pep

peptide’

peptide
21




Supporting Materials

Synthesis vinyl iodide aldehyde

P i e N NP
ether, 0 °C 14
commercially 95% Known [The reaction can be readily run
available compound in decagram scale if needed.)

H /'H+ 0 _H
///§o—>4/§0H—>;/

22




HORNER-WADSWORTH-EMMONS OLEFINATION — STILL-GENNARI N’
ODIFICATION

9 base / solvent 9 (I)q 3,LL . H._ _R? ?
18-crown-6 1 2 R R 1
1 . 2 - ‘- 1A, 2 .
R'O PR RIOP R < e RIOPS R ———— I + R'OP o
R'O R'O e R'O R R4 RO
Alkene
R' = CH,CF,, trifluoroalkyl; R? = COR, CO,R, CN, SO,R; R** = H, alkyl, aryl; base = KH, KHMDS
o ﬁp). Q - HBase c|>I’M‘o o o Q oM
" s _— . - RO P - RO P _= )
R’ @e Y ROI/P%OR' ¢ - OR rO” OR
H Base M RO RO eapm
bis(trifluoroalkyl) phosphonate carbanion R = trifluoroalkyl
phosphonate ester R'= alkyl
M * M M. *
(O Ae] Kanti addition (O Xe] 0 Ksyn addition o) O
RO/,, ||,’ ol 1l JJ\ m RO;,, I,
P, ' (slow) RO P~ ' + 5 (slower) P, = )
rRo” &7 OR RDS ro” \)\OR R® H ~ | R0” d7 OR
i / phosphonate carbanion aldehyde \ﬁ\ iy
TS (anti) TS (syn)
o g ﬁ (l;,?)
(fast) RO!' P ®© RO!' P ® 5
RO( (@) RO’ (0]
B0 @C M
O’M‘O k<:is M(i) R':‘, R3 M(i) ktrans O/ \O
| (fast) O)_P:OR | o C)5P:OR (fast) |
- A
R N or T KR T = [ R R (Y TOR
= ) \ CO,R' CO.R' N NS
O=P' 1OR R3 COzR - Ri COZRV o= \ 1OR
\OR cis (Z)—A[kene (E)—Alkene trans OR
oxaphosphetane major minor oxaphosphetane 23




Supporting Materials

SHARPLESS ASYMMETRIC EPOXIDATION N—r

DET/DIPT

/& (0\ 0\/\c=' allylic alcohol
OOH

4 )V TBHP Transition state of epoxidation:
E
OR O

R3

<*0\T-/o\/\ RO, ‘ \\“O"" |_‘FO

STi T “TiLE
o O ¥ o” ’ N | NG o :
EQO /O R R

O
_Cl) t-Bu

EtO E = CO,Et

[Ti(O#-Pr),(DET)] [TBHP] [ROH]

HO\/<|
(o) Rate =
|

HO. / | g vf‘\//@;“%* [-PrOH]?
s — 4

24




Supporting Materials

Chiral Recognition by Lipases

OH
H.,, _OH Acyl donor H,, 0/4 / ‘ I N\~
/"< —_— /< R3 L (L) 4( M )
R1 R2 enzyme RI R2 |\ ) A\ "/

HO.,, _H RIS P
Rl/<R2 < (a)

Fig. 5. Dynamic kinetic resolution of secondary alcohols.

\ _
\
/> |
, ‘
1
L
\
\\‘ ~
g

(b)

Fig. 6. The fast reacting enantiomer (a) and the slow reacting one (b)
in the active side model for lipases derived from Kazlauskas’ rule.

25



Supporting Materials

iodinane

DESS-MARTIN OXIDATION
OAc R OAc R
i OH AgC
\I\@ ¢ R'>_ L\IIC)OCGR' -AcOe |
T Ohe o H CH e
3
- AcOH ‘\_,Oﬂ/ - AcOH
0 e
(@) @)
DMP diacetoxyalkoxy
periodinane

o)

A

R R

Carbonyl
compound

26




Supporting Materials

SONOGASHIRA CROSS-COUPLING

Pd@ or Pd" (cat.) / ligand

R'-X +

H——R?

R2 = H, alkyl, aryl,
alkenyl, SiR;

R' = aryl, alkenyl,
heteroaryl
X=Cl,Br, |, OTf

R'-X

oxidative
addition

— > L pPdO

Coupled product

reductive
elimination

Cu(l)-salt (cat.) / base / solvent

Pd-catalyst: Pd(PPh3),Cl, or Pd(PPhgs),
Cu(l)-salt: Cul or CuBr
base: Et,NH, Et;N, (Chx),NH, (i-Pr),NEt
solvent: MeCN, THF, EtOAc

Coupled product

[amine base]H'X

HTRZ

CuX +
amine base

27



Supporting Materials

Kiyooka Aldol Reaction

TBSO

N2 N < OF! X CHO
2 4
/\/l><koa Ha %Et /\)><

28




Kiyooka Aldol Reaction N

0 Q
o] le) Ts
H 4 [y H/N
N—EH He—nN H o---B
Ts Ts \ OH O
Me l] Br.O o
(8)-Oxazaborolidinone 1 (R)-Oxazaborolidinone 2 R’ “H R . OEt
Br Me
o . Re  OTMS ChiralBorane o0 9
Catalytic and/or ~ Ri OR,4 Syn
R™ H R, OR Stoichiometric R> R

Conditions

Scheme 2. A transition state assembly to syn

1) N-Ts-D-Valin
OH OTBS

o
BH, THF, -78 °C
/\)L OTBS :
H + )\/ —_— \ OEt
16 17 OMe

Me Me
18

Si Facial Selectivity

29




Supporting Materials

Nagao-Aldol Reaction

X "Me

! Z 2
- SYNWR\H N SWZJY\&R a: R':Et, RZ:V‘Ph

e 2120 HOH b:R'=Et, R2=\¢CH2
s 9g-¢ Me
_ AN 8 / “major” c:R'=Et, R2= e
~ ORH N S - oyl=y 2- Me
1.\/ S)LN a2 d:R'=i-Pr, R =N\ ph
- TT/ ? \%mH eiREi-Pr, RENK
rfo\%é‘ 0 4
{;,' 10a-~¢
N g’ / “minor”
;o s
TBSO ©O 19, TiCl,thenDIPEA TBSO OH O : /«
: e

: then 18 : ] :
0, . ' 1

e e | 89%. 12:1dr e e a 5 :
18 20 ; 19

30




Supporting Materials

Appel reaction

CCl4 or CBr4 or |, PPh,
(+ imidazole)

N N
R OH > R X
X=Cl|, Br, |
Br S (e Br
Br.y % “PPh Br—PPh; HO" R — PhsP=0
Br ———» {/ 3 PhsP<07 R ——— g R
Br eCBf3 - HCBn;

31




WITTIG REACTION

——pepe s

ettt T et TR

Supporting Materials

e e e tr e

ety e e

(o}
R®  (R)P Role  pase o o R? RE” SRS RG  R?
X — |R") P—< X —— | RWP— = RWP= | ——— —
2 X=Cl,Br, 3 3 - (R")3P=0 RS R3
R R3 R R
I, OTs Olefin
alkyl halide phosphonium salt phosphorous ylide (phosphorane) R}RS= alkyl,
aryl, alkynyl, H
ifR" = aryl and R, R® = alkyl, H C——> "nonstabilized" ylide
if R" =aryl and R?, R® = aryl, alkenyl, benzyl, allyl, H > "semi-stabilized" ylide
if R" =aryl and R?, R®=-COR, -SO,R, -CN, -COR ——> "stabilized" ylide
Mechanism: 9,23,74-77,28,78-82,37
R2 R2 t ) > t R2
= R
© o
Hﬁo kst | © Ksiower HJ\RE' ksow | RG>0 kst RO
® ® — — =
H P(R"); H P(R! H>. R2 1 H P(R")
R3f§, R3’§,( s \r@ H | G‘;’(R )3 H ® 3
trans P(R"); cis
betaine betaine
'1 Krast k Ktast
3
R RS -(R' )3P =0 | B R R H |- R)P=0 s Ry &
. kfast ) I o Ksast 0
J: P(R") J: P(R"); R? H R? H ‘)("L(RU = g(R1)3
3 (E)-Alkene| |(2)-Alkene R2 R2
trans oxaphosphetane minor major )
cis oxaphosphetane

32



WITTIG REACTION

Non-stabilised ylides

(@)
=)

I|Dh
h’,P\/ R
Ph

Very high Z

®
|
Ph—Px R
PH

Moderate
Z-selectivity

Semi-stabilised ylides

(e) .
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Declan G. Gilheany et al, Chem. Soc. Rev., 2013, 42, 6670-6696.
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YAMAGUCHI MACROLACTONIZATION =

rUIHAauvI Ul UIg [IIASU dailyuiiue (N = £,94,0-UIViNuivueiiZuyi ).
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Removal of the PMB ether
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