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Introduction

1. Isolation and R&D History

Pleuromutilin (B M B-&), 1951 Tiamulin (RYHE &), 1979 Valnemulin (¥kJE &b #k), 1999
inhibior of bacterial protein synthesis veterinary antibiotics veterinary antibiotics

NH,
OH
Pleurotus mutilus H H
nNERE Retapamulin (¥t 1A #K), 2007 Lefamulin (CRiEZHK), 2019
| H- | - . -
approved for topical treatment of infections approved for systemic treatment of infections

IC50 Value: 3 nM (Kd, E.coli) Target: ribosome

Kavanagh, F.; Hervey, A.; Robbins, W. J. Proc. Natl. Acad. Sci. U.S.A. 1951, 37, 570.
Arigoni, D. Gazz. Chim. Ital. 1962, 92, 884.



Introduction

2. Structural features

5,6,8-tricyclic scaffold >7 otBS 0
- MeO,C,, | [

8 stereogenic centers hee,

3 all-carbon quaternary carbons TBSO Me

view from front to back  view from top to bottom
CCDC-126124 computed conformation CCDC-913369
sp3-C12 boat-chair sp3-C12 boat-boat sp?-C12 boat-boat
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Total Synthesis of (4+)-Pleuromutilin — Gibbons (1982)

1. Retrosynthetic Analysis

retro-Aldol

BnO

(*¥)-Mutilin (1)

Me (o) .
reduction
Me / Aldol
Me™ . _Dvomom

BnO 0 :
Iy

H Me
1-5
U Diels-Alder
B Me —l 7
o—k o o
10 o Me
I U E— * Me
Bno/w Me
OMOM
Me OMOM BnO
- 1-6 = 1-7 1-8

Gibbons, E. G. J. Am. Chem. Soc. 1982, 104, 1767.



Total Synthesis of (4+)-Pleuromutilin — Gibbons (1982)

2. Preparation of the retro-Aldol Precursor 1-2

o)
o)
Me
Me: o f 1. LDA
+ >
Me” g’ OMOM Diels-Alder
OBn
1-7
1-8

4. MeLi, 82%
5. MnO,, 88%

y

10. TBHP, VO(acac),
Me 97%

y
11. t-BuOK, quant.
12. KH, MOMCI, 71%

Gibbons, E. G. J. Org. Chem. 1980, 45, 1540.

Gibbons, E. G. J. Am. Chem. Soc. 1982, 104, 1767.

BnO

2. CH,=CHLi, 67%
3. PCC, 79%

o

1-6
Me o 6. H,, Pd/ALO;
o) MgO, 61% 8. POCI,;, DMAP, pyr.
Me 7. K,CO4, 92% € 9. TFA, 80% (2 steps)
Me* OR > >
=
/4
H Me
R = MOM
1-4




Total Synthesis of (4+)-Pleuromutilin — Gibbons (1982)

3. Synthesis of (+)-Pleuromutilin

~Me 15. DIBAL-H, quant.
> 16. MsCl, pyr.
13. AcNHBr, NaOAc 14. Zn, AcOH Me; 17. LiAlH,4, 68% (2 steps)
. - (N >
81% (2 steps) OMOoM
BnO BnO
H o 44
21. O3, P(OMe);, quant.
18. PCC . EtOCH=CHLi
19. Na, Na/Hg . H,S0,, 50% (2 steps) 25. [n-BuzPN(Me)Ph]*I
88% (2 steps) . DIBAL-H, 95% MelLi, Cul, 50%
y y
20. MOMBr, DIPEA Murahashi’s
95% BnO BnO y-alkylation
26. Li, NH; 29. AcOCH,COOH
27.PCC DMAP, MsCl

30. KOH, MeOH

28. HCI, 80% (3 steps)
y

BnO

(£)-Mutilin (1) (£)-Pleuromutilin (2)

Tanigawa, Y.; Ohta, H.; Sonoda, A.; Murahashi, S. J. Am. Chem. Soc. 1978, 100, 4610.
Brewster, J. H.; Ciotti, C. J. J. Am. Chem. Soc. 1955, 77, 6214.



Total Synthesis of (+)-Pleuromutilin — Boeckman (1989)

1. Retrosynthetic Analysis

anionic
oxy-Cope

(¥)-Mutilin (1)

\Me [ \Me ]

Me \ Me =~ o
—— /
g@ /

2

Me
(0]
-4
OTSU
M

OTBS

: ' MeA)L Me

Me
Me o5 2-6

Boeckman, R. K., Jr.; Springer, D. M.; Alessi, T. R. J. Am. Chem. Soc. 1989, 111, 8284.



Total Synthesis of (+)-Pleuromutilin — Boeckman (1989)

2. Synthesis of 2-13

OoTBS
Me
1. LDA, 73%, 5:1 dr

74 2. pyrrolidine, H* 98%
+
(o] o Robinson Annulation

Me

Me
2-6 2-7
Me

~
~

7. KH, 18-c-6, 99%
y

anionic
oxy-Cope

12. PyHBr;

BnO Me BnO

OTBS OTs

Me
Me 3. HOAc

4. TsCl, DMAP, pyr.
.

74% (2 steps)

o (o]
Ve Me
08 2-5
Me \Me
s o & mecPBA > 0
Me". 9. BF3'Et20! (CHZ&Z Me[,
89% (2 steps) ©
Me Me
H
01 2-10
~Me
s (o]
13. t-BuOK Me,
> ==
67% (2 steps)
BnO m Me
2-13

Boeckman, R. K., Jr.; Springer, D. M.; Alessi, T. R. J. Am. Chem. Soc. 1989, 111, 8284.

5. Me,Culi, 93%
6. CH,=CHMgBr
86%, 1:1 dr

epimer could be recycled
by PhSCI/P(OELt);

10. Li, NH;
11. KH, BnBr
69% (2 steps)

11



Total Synthesis of (+)-Pleuromutilin — Boeckman (1989)

3. Synthesis of (+)-Pleuromutilin

16. TMSI, HMDS

17. NaHCO;, mCPBA
18. TBAF, 62% (4 steps)
r

Rubottom Oxidation

14. p-TSA (aq.), 67%
15. MOMCI, DIPEA
>

19. MOMCI, DIPEA, 90%
,

BnO BnO

: 23.Li, NH,
: 24.PCC

20. CH,=CHMgBr : :
: 25. HCI, 80% (3 steps)
. >

21. SOCl,

22. MeCuB(Me);

OMOM  60% (3 steps) 5:1 y:a

BnO
Yamamoto’s

2-17 y-alkylation

26. AcOCH,COOMs
DMAP

27. KOH, MeOH

r

39% (2 steps)

H
(*)-Mutilin (1) (*)-Pleuromutilin (2)

Yamamoto, Y.; Yamamoto, S.; Yatagai, H.; Maruyama, K. J. Am. Chem. Soc. 1980, 102, 2318 12



Total Synthesis of (+)-Pleuromutilin — Boeckman (1989)

4. Selectivity of the y-Alkylation — Curtin-Hammett

BnO

BnO

boat-chair

boat-boat CH:Cl

BnO

fast

slow

BnO

BnO

13



Total Synthesis of (4)-Pleuromutilin — Procter (2013)

1. Retrosynthetic Analysis

\Me
Sml o) OPiv
me meo,c | [ &
O/
H 3-2
(+)-Mutilin (1) 31 ”l
PivO,‘,“I/\/0
-z
™S -

TBSO Me

t,, Hosomi-Sakurai
: l"'.
Me i /(
7~
(0]




Total Synthesis of (4)-Pleuromutilin — Procter (2013)

2. Synthesis of (4)-Pleuromutilin

1. TBSO(CH,);MgBr
CuCN-2LiCl, TMSCI

Me 2. Pd(OAc),, O, TBSO Me
o 85% (2 steps) 35 o
34
HO /OTBS PivO -0
6. PivCl, DMAP, pyr.
7. HF, pyr.
8. DMP, 88% (3 steps)
ll,'. > "l,.
J/ //r
TBSO Me o Me
C02M9 COZMe
3-6 3-2

Fazakerley, N. J.; Helm, M. D.; Procter, D. J. Chem. Eur. J. 2013, 19, 6718

4. [Pd], CO, MeOH, 85%

5. TBSO(CH,),CHO
BF3;-Et,0, TBAT, 73%
2.5:2.5:1:1 dr

3. CuI,TMS/\(

MgCl
Comins' reagent

T™MS

f 4, v,

>
85% 2.5:1 d - i
o r TBSO Me Hosomi-Sakurai

- F

3-3 ot + -1 _Ph
TBAT =  p-Bu,N Ph=Si_

| Ph

F

10. TBSCI, Et;N, 85%
Me 11. LiAlH,
s . 12. DMP, 63% (2 steps)
OH
9. Sml,, t-BuOH, 88% MeO,C, Q OPiv 43 PdIC, H,, 75%
4, >
HO
H
31
33. TFBI
34. TFAOCH,CO,H
EDCI then
Et;N, MeOH
v
75% (2 steps)
(o)
TFBI = CF3)LN/§N
</

15



Total Synthesis of (4)-Pleuromutilin — Herzon (2017)

1. Retrosynthetic Analysis

C10-C17 4-3
fragment

(+)-Mutilin (1)

2. Attempted Synthesis — Synthesis of 4-2

o (o) (o)

anez, CU(OTf)z
Feringa Ligand MeO,C,, Mel, t-BuONa MeO,C
. " - -
then MeLi, NCCO,Me 71% (2 steps) Me o
OZnR Me >20:1 dr, 97:3 er Me _ >_,"Me
4-4 4-5 4-6 N
via /P—N
H o,
LiHMDS, PhNTf,, 88% * X0 > e
Me | h

MeO_ O Pd(PPhs),, LiCl OTf  a

Me,,, o Cu(OTf),, 88% Sn(C;H3),, CO, 83% MeO,C
Me > - - = Feringa Ligand
Me"
Me
4-2 4-8 4-7

Murphy, S. K.; Zeng, M.; Herzon, S. B. Org. Lett. 2016, 18, 4880.
Murphy, S. K.; Zeng, M.; Herzon, S. B. Science 2017, 356, 956.

16
Zeng, M.; Murphy, S. K.; Herzon, S. B. J. Am. Chem. Soc. 2017, 139, 16377.



Total Synthesis of (4)-Pleuromutilin — Herzon (2017)

2. Attempted Synthesis — Installation of the C10-C17 Fragment

MeO_ _O Cu]—R 5
o) Sn(C2H3)4, CH3L| [ ] (o) 0CH3 CH3 OCH3 !
Me,,, CuBr-SMe,, BF;-Et,0 '
Me . \ '
CH, Vs o ;
oM ( =0
4-2 [Cu]—R E
* Et,AICN (3:1 4-9:4-10)
I I | |
(o) OMe 0 MeO (o)
(0]
Me Me,, H
CN Me ‘,
Me
OAIEt,
4-9 -13CN
DIBAL-H NaOH 4-13
+ y +
then Hzo
Me
OAIOEtz Me wOH
OMe :
CN Me CN
4-10 4-12

Nagata, W.; Yoshioka, M.; Terasawa, T. J. Am. Chem. Soc. 1972, 94, 4672.



Total Synthesis of (4)-Pleuromutilin — Herzon (2017)

2. Attempted Synthesis — Synthesis of the 4-3 Fragment

OJOI\NJo 7 “Me
g

2) PPhj, I,, imidazole

56%, 6:1 dr \_( md r—
71%

i-Pr N i-Pr
(o) ‘0
4-14 P M 4-15
via o )§( e
4 ) S5
H TEI

2. Attempted Synthesis — Installation of the 4-3 Fragment (failed)

o [M]/Y\OPMB

MeO o Cl

1) NaOH

2) SOCI
Me ) 2

46% (2 steps)

4-2 417

[M]/Y\OPMB A
OMe op— x

OTf OMe 1) Ba(OH),

2) Ph;PAuUNTf,

MeO,C — | |
M Pd], Cul, 93% > 9 >
[Pd], Cul, 93% MeO,C 24% (2 steps)
Me >

Me™
Me 4-20

Hosokawa, S.; Sekiguchi, K.; Enemoto, M.; Kobayashi, S. Tetrahedron Lett. 2000, 41, 6429.

4-19

o)
NaHMDS, PMBOCH,CI )l\ 1) LiAlH, 40%
3 07 N 7~ “oPMmB -

/YOPMB

OMe

4-21

18



Total Synthesis of (4)-Pleuromutilin — Herzon (2017)

2. Attempted Synthesis

R v" mitigating the additional steric hindrance
v" enhanced ring strain :
v an accessible and electron deficient C14- S|te

cyclization etc.

(0] 1. (HOCH,),, p-TSA, 83%
Me (> 2. CHsLi then Boc,0, 80%

Me
| ? OPMB ~
3. t-BulLi, />{\ S =
Me

y
then HCI, 60%

(o)

6. DDQ

7 DMP, 62% (3 steps) 5. TBAF




Total Synthesis of (4)-Pleuromutilin — Herzon (2017)

2. Attempted Synthesis — Cyclization (failed)

H ] H
Ni"]

H ! H
o OSiR
\\ 1P INi°] \ R;SiH \ 3

[Ni°] Et,SiH
v
oxidative cyclization
linsertion

C-H reductive
-

elimination

Wang, H.; Negretti, S.; Knauff, A. R.; Montgomery, J. Org. Lett. 2015, 17, 1493.

[Ni"]H_

20



Total Synthesis of (4)-Pleuromutilin — Herzon (2017)

2. Attempted Synthesis — Cyclization

isomerization Cyclization

FGI

(+)-Mutilin (+)-12-epi-Mutilin

Berner, H.; Wplel, H.; Schulz, G.; Schneider, H. Monatsh. Chem. 1986, 117, 1073. 21



Total Synthesis of (4)-Pleuromutilin — Herzon (2017)

3. Synthesis of the Cyclic Enimide 4-22

o)

4-4

OTf
MeO,C
Me™”
Me
4-7

MeO

Me, H
(4
Me p

CN
4-13

Murphy, S. K.; Zeng, M.; Herzon, S. B. Science 2017, 356, 956.

1. ZnMe,, Cu(OTf),
Feringa Ligand

then MeLi, NCCO,Me

4. Pd(PPh,),, CO
Sn(C2H3)4, 830/0

7. TMSOTf, (TMSOCH,),
o

84%

Meozc,"

Me
4-5

MeO

Me

4-27

2. Mel, t-BuONa
>

71% (2 steps)

>20:1 dr, 97:3 er

5. Cu(OTf),, 88%

8. CH3Li then Boc,0, 80%

4,

o)
MeO,C 3. KHMDS, PhNTf,, 88%
. >
Me™
Me
4-6
MeO (0]
0 6. Et,AICN then DIBAL-H
Me,,, then NaOH, 65%
Me )
4-2
Me




Total Synthesis of (4)-Pleuromutilin — Herzon (2017)

4. Synthesis of (+)-Pleuromutilin

10. KHMDS,
Comins' reagent, 81%
. R OPMB 11. DDQ
9. t-Buli, Me~“ oM 12. DMP, 83% (2 steps)
e,,, ﬁ > i\
then HCI, 48%
Me opmB
13. Ni(cod),, IPr, Et3SiH
then TBAF, 60%
16. Na, EtOH, 52% 14. DMP
3:1 equatorial-axial 15. Sml,, 98% (2 steps)
- -

17. HCI
96% (for 32), 81% (for 33)

18. TFBI
19. TrOCH,CO,H, EDCI
then NaHCO;, MeOH

20. Et,Zn, then HCI, 33%
y

64% (2 steps)

H
(+)-12-epi-Mutilin (4-33) (+)-Pleuromutilin (2)

Murphy, S. K.; Zeng, M.; Herzon, S. B. Science 2017, 356, 956.

23



Total Synthesis of (4)-Pleuromutilin — Reisman (2018)

1. Retrosynthetic Analysis

\Me _
smi, =/ o
Me 4// Me
OMOM
o
5-2
\Me ~Me _
> crotylation =/ otr
e | 4 = My [ Y=
cHO OH
o o
5-4 5-3
M (o) ' :Me E
o e : o OPiv !
~ wMe : MeO,C 4 :
) — L s ;
= ' \O A '
/\ : H :
5-7 : -;
7

Procter et al.

Farney, E. P,; Feng, S. S.; Sch&8ers, F.; Reisman, S. E. J. Am. Chem. Soc. 2018, 140, 1267.



Total Synthesis of (4)-Pleuromutilin — Reisman (2018)

Cl

2. Synthesis of the Cyclization Precursor 5-2 o b
<:°>_/—M93f TCCA = T \f
. 5 m c1” \Lr ~cl

o CuCN-2LiCl, TMSCI m o) 5 o
()
Me 2. Pd(OAc),, O, o 5 5 Me 3. Cul, CH,= C(Me)MgBr 4.TCCA, 77% o
| 91% (2 steps) 71%, 4.8:1 dr

- Me
5.7 5.8 5 o
\OTr
6. CeCl;-2LiCl, MeMgCl _
7. PCC, 78% (2 steps) (HO),B” N
8. KH,PO,, Nal, DMSO, 69% 9. (R)-3,3'-Br,-BINOL
y

80%, 1.2:1 dr

10. MOMCI, DIPEA e ~  12.[Cu(MeCN),JOTf Z
11. HCO,H, 70% (2 steps) " 40"' 4-OMebpy, ABNO, 92%
> € / Me '
OMOM oMOM
0 0
5-12 ABNO = &
Alam, R.; Wollgraff, T.; Eriksson, L.; Szabo, K. L. J. Am. Chem. Soc. 2015, 137, 11262. o5

Steves, J. E.: Stahl, S. S. J. Am. Chem. Soc. 2013, 135, 15742.



Total Synthesis of (4)-Pleuromutilin — Reisman (2018)

3. Synthesis of (4)-Pleuromutilin

Me
5 =
L,O Sml, conditions
M
€ / Me >
OMOM
o
5-2
15. Mn(dpm);, PhSiH;
TBHP, i-PrOH, 55%
y
TIPSO
5-14
Me
~ 17. TFAOCH,CO,H
Me, EDCI, DMAP
- Me >
OMOM
TIPSO Me

5-17

Iwasaki, K.; Wan, K. K.; Oppedisano, A.; Crossley, S. W. M.; Shenvi, R. A. J. Am. Chem. Soc. 2014, 136, 1300.

13. Sml,, H,0
then TMSCI, 93%

5-13 -

y
rigorously
deoxygenated

5-18

then Et;N, MeOH
then HCI, 80%

14. LiHMDS
TIPSOTf, 76%

16. Li/NH3, 61%

H
(+)-Pleuromutilin (2)

y

26



Total Synthesis of (+)-Pleuromutilin — Pronin (2022)

1. Retrosynthetic Analysis

Reduction /

Methylation Oxidation,
Me .
> Ti(Oi-Pr),
i-PrMgCl
Me.. S — :
>
(0]
m Me Micalizio
6-5

U Radical Cyclization

Diels-Alder /

Me g 0 Oxidation Me\_ ’§/ OTIPS isomerization , S
o : m— ] —
Me ~2
H Me H Me o OTIPS

6-6 6-7 6-8 6-9
Foy, N. J.; Pronin, S. V. J. Am. Chem. Soc. 2022, 144, 10174.

27



Total Synthesis of (+)-Pleuromutilin — Pronin (2022)

2. Construction of the Cyclooctane Motif

| Me '/ '/
1. TIPSOTf 3. Fe(acac);
H AN MeAI(NTf,), Me ~-OTIPS 2. CAN, 73% Me - O PhSiH,(0i-Pr), 44%
+ v H Me H _ Me >

s exo:endo 2:1

0 OTIPS 47% (desired)
Me (0]

6-8 6-10

o)

" 6. LDA,J\
e
S > TMS
Me 4. LDA, TIPSOTf NC 0" NS
‘. 0 5. PPTS, 89% (2 steps) Me,,, 0 89%
H Me > e >
Me
7. LDA,
TIPSO | NN TIPSO
57% /\
6-14

Me

Me

8. Ti(Oi-Pr),
i-PrMgCl, 84%

y

9. KHMDS, TESCI

TIPSO

TIPSO

6-18

28



Total Synthesis of (+)-Pleuromutilin — Pronin (2022)

3. Selectivity of the Methylation ™S

TMS

TIPSO TIPSO

6-18'

TIPSO

Computations were performed at the ®B97X-D/6-31G(d) level of theory

TIPSO

29



Total Synthesis of (+)-Pleuromutilin — Pronin (2022)

4. Synthesis of (+)-Pleuromutilin

Me o/\/ ™S M o/\/ ™S 11°. "], ok 1L FIIDSS
S Me then LiTMP, Mel, 86% S b 101BABAE,B1Y/68% aiy, THEHWRD

' y o y ot

TIPSO TIPSO
6-18 6-19
122'DKSX ,C 26769 %
y o y
80% retro-Michael
8l Me
X =0OH or TMP

6-21'

15. AcOCH,CO,H
EDCI, DMAP

13. Zn, H,0, AcOH, 91% then K,CO,, MeOH
>

14. Na, EtOH
48% (59% brsm)
3 cycles

6-24 (*)-Mutilin (1) (¥)-Pleuromutilin (2)

Song, H.-T.; Ding, W.; Zhou, Q.-Q.; Liu, J.; Lu, L.-Q.; Xiao, W.-J. J. Org. Chem. 2016, 81, 7250.
Majgier-Baranowska, H.; Templeton, J. F. Tetrahedron 1999, 55, 3717. 30

68%




Total Synthesis of (4)-Mutilin — Luo (2022)

1. Retrosynthetic Analysis

Reduction /

alkylation retro-Aldol

(£)-Mutilin (1)

Me OTBDPS Me  OTBDPS
Me = H
H A Claisen rear.

——

Me
O OH
7-3
Me OTBDPS OTBDPS

Me : M :
Michael / e Li
: : TBSO

HO M ’«\ Ve
tz o 76 o . 7-7
7-5 =
Chen, H.: Li, Z.; Shao, P.: Yuan, H.; Chen, S.-C.;: Luo, T. J. Am. Chem. Soc. 2022, 144, 15462. 7-8 31



OTBDPS

Total Synthesis of (4)-Mutilin — Luo (2022)

Me
2. Synthesis of the [2+2] Cycloaddition Precursor 7-17
Br” \( o 76
MeO. _O 1. CeCl3, TMSCH,MgCl 3. n-BuLithen  Br 5. t-BuLi, (2-Th)Cu(CN)Li
2. H,S04, 71% (2 steps) T™S 4. TBSCI, Im, 47% (2 steps) Br then TMSCI
>
TESO” “Me HO™ "Me TBSO® ~Me
7-9 7-10 7-11
OTBDPS 6. TBAF, TMS-EBX OTBDPS Me Me OTBDPS . ,.
Me £ then silica gal Me £ : I 9. LIHMDS

65% (2 steps) then MeOC(O)CN, ﬁ%

y
7. Et;N-3HF, 80%
TBSO Me HO" 190 Me ~
OTMS o o
7-14
7-12 TMS-EBX = 7-13
|
OTBDPS — -
Me 3 Me Me OTBDPS
10'. toluene H

7-15 7-16
Fern&adez Gonzd8ez, D.; Brand, J. P.; Waser, J. Chem. Eur. J. 2010, 16, 9457.




Total Synthesis of (4)-Mutilin — Luo (2022)

3. Attempts of the [2+2] Photocycloaddition

TBDPS OTBDPS

$ NaOH then OTBDPS

>

- hv (365 nm) o '\1"76 TBSOTf o Me
— 17
7'"Me [2+2]
o
717
+ MECP(S-T)
OTBDPS hv (365 nm) l hv (365 nm)
o \ .Me C10-C11 combination C10-C11 combination
AG? =64.5 OTBDPS OTBDPS AGH =651
(AAGH = 0) ( s s (AAGT =1.9)
— Me Me —
o] A7 o 17
{ AGY = 63.2
o TBSO (AAGT =0)
e c F 3

C4-C9 combination

unit in kcal/mol

7-19 (major)



Total Synthesis of (4)-Mutilin — Luo (2022)

3. Attempts of the [2+2] Photocycloaddition

hv (365 nm) :
y .
perferred :
C4-C9 5
combination TBSO '
7-19 (45.8) 7-19' (45.7) :
OTBDPS irreversible ISC irreversible ISC OTBDPS
s C4-C9 C4-C9 s
=\ _Me fragmentation fragmentation
o) g | g o) :1}
AG =45.0 AG = 45.8 )‘_1.1_/Me
AAGE =0 =
( ) (AAG 0) TBSO hv (365 nm)
7.18" preferred
) C10-C11
" combination
TBDPS AG =47.0 AG =46.7 OTBDPS
(AAG* =1.9) (AAG?* =0.9) Me.., S
< H (44.8) H' (45.6) » 0 -
C10-C11 c10-C11
unit in kcal/mol TBSO Ve

7-20' (desired)

34



Total Synthesis of (4)-Mutilin — Luo (2022)

4. SyntheS|S Of (-I—)-MUtI"n :OTBDPS

TBSO H
OTBDPS ~ = 13. P_t02, H,
10. toluene then ; 12. hv (365 nm) 14. LiHMDS then TIPSOTf
NaOH, MeOD/D,0, 64% o) Me then HF-py, 47% then Mel, 59% (2 steps)

> ’

11. TBSOTY{, 2,6-lutidine, 97% )‘_K
D
7-21

15. LDA then MeCHO, 49% 16. Martin sulfurane, 84% 17. TBAF, 71%

y

TIPSO

18. Na, EtOH, 47%

(+)-Mutilin (1) 35
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Summary

1. retro-Aldol — Ring Expansion

Gibbons Pronin

o)

1,5-dicarbonyl

6-membered ring 4-membered ring

» simplified molecules step by step

4-membered ring

2. Cope rearrangement

Boeckman

1,5-diene

J

OTs
Y Me
> Me o)
Me

» rapidly simplify molecules
> build the core skeleton at an early stage
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Summary

3. Sml,-mediated Cyclization — Ring Closing

Procter Reisman

™S

CHO
o)

» smooth synthetic route
> high requirements for target molecules

4. Modular Synthesis

Herzon

I
14 "OMe CH

C10-C17
fragment

» huge challenge

» potential of divergent synthesis
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