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Enigmazole A was isolated from a sponge of the genus
Cinachyrella enigmata.

The first phosphorylated macrolides of marine origin but
were reported to elicit an exceptionally rare phenotypic
response in that they interfere with c-Kit signaling.

Eight stereogenic center exist.

Enigmazole A

O ?
hemIStI’y Presented by Yuanzhe Zhang, Liu group.

EOSTON COLLEG

LIU-TANCG CLAN



MeO

Retro synthesis:

Keck
esterfication
Hetero-D-A
—

Wittig reaction

By Molinski, JACS, 2010, 10286 22 steps 0.41% yield

MeQO Mo
N MeQ, OTBS e
A\ A\
g N
0.0 ‘\\\&0 Yamaguchi s - o
oH esterfication < A
— S o) , .
Petasis-Ferrier COOCH By Smith IIl, JACS, 2015, 15426 22 steps, 4.4% vyield
rearrangement
TBSO,,,
(@)
= TBSO
MeO
MeQO,
I\ N
A\
N“ o
0 N=
O TBSO/,,’
Yamaguchi ", . =
esterfication O
— OTBDPS
RCAM AcO OTBDPS —— SnBus OH o
pi-acid catalysis ) 23 steps 3.3% yield
(0]

pr— gy

AcO™ Al
VA 2




Cy2P

low temperature can prevent over-reduction

o | oMe | o N COOEt \
e
/('3'"\ MeMgBr H/ NaH, Mel /H) =N  DIBAL
imidazole
% CU', |2 )W) Pd(OAC 5 C32003 \
O
|\\ COOEt
OH OMgBr NG oMe |
/\ Mot /\ MeMgBr ¢ I = OMg | Me-|
N S Z— = =
4 Cu
5
concerted COOEt COOEt
OMe | o OMe Pd"l metalation /Y
Pd © depronation
= _ - Pd”
O.A. EtOOC\<‘\7 \
5 Cs,CO4 OMe
o /\\ OAIiB ]
; U2 hydrolysis
N t (BuA-H), — D« YOTous® PR
R™ TOEt R™ TH



MeO MeO MeQO
CHO N N AN
o _~_-ShBug ﬁ
—N N~ 0O DMAP N~ e N~ 0O

> IBr
O
Y

\ Ti(OPr), HO.,/ " (Boc),0 BOocO.,/
(S)-Binol
OMe O//,,
8 | oo

10

O/,

Keck Allylation . _
Ti(O'Pr), + (S)-Binol
| ‘BuO.” o

(O) O -002
Ti(O'Pr),(S)-Binol

t Of
)/ RCHO Buo O DBu
HOR

’T|L3

R | ‘
Bu3Sn(O’Pr))\

o Tiks" A -SnBUs R-OBoc
NTRH \ O/TlLS* R .
BocO.,, BuOY o, 0O
Bu3Sn<‘/®\)TH IBr 7( @
(@ R O —




MeO

MeO

then base

-(Me0),CO

DMAP TBSO,,

imidazole

HO,,,

©
O//,,

-

MeO

MeO

N
{o
N/
_ 0 O)\/\MgBr TBSO,,,
Cul
HO'™
12

TBSO,,,

R5SiCl Rs~g;
] XE
) @)

) N

® )

) |

{ N/

NM62 /@\



MeO

\

MeO

TBDPSOTf TBSO,,

N
B -
] TBDPSO
N\

@ U
R"ﬂTBDPS R-OTBDPS

CoTt
™S

0 PT. HO)

=+

MeO

S
OTf
R-CHO
+ +
TMSO
~"0TMS

OTf



AN
Cl Cl =~ 0 ¢l Cl SnBus

Ti(OiPr), Ac,0, TEA 1) Nal, acetone -
BusSnH (S)-Binol __ DMAP ___ 2)Pdydbas, (BusSn), o
cl SnBus = — =
HO AcO AcO
16 17 19 19-1 20
—~~ >~ [T+ .
= (@) L3 Ti
DA CI7 Cl = bo ®
ey Cl
. - BusSn® —— - Bu3Sn/\H/\CI Ti(OPr),
Bu;SnH Li® (S)-Binol | | SnBuj
Finkelstein Reaction
SN
AcO o 80 AcO s N l
I - a I a
solubility differences
ACO | Pdyba; A© pd"l  (BugSn),  AcO SnBus  pyo
> +
| | O.A. | | transmetalation | |

BU3sn|

19



MeO N
MeO A\
Ph Ph
A\ >_
SnBuj TsN_ _NTs
[ 21
+ Br
AcO

AcO

20 15
s T
SnBU3
Ph Ph wPh Ts

Ph
: TsN . ) H
+ >—\ \ -
_ R N

TsN
B’ Ph B~ <.
— B </ N R
Br : R
AcO R

~

Ts

29 developed by Corey
d.r.>10:1

.
(O ClsCH,CO '_O
0~ =

ClCH,CO™\Cl — =

| \‘l ROH — R-OTroc
TrocCl NZ D | )
A

N /g_l)i 8



OH OH OTBS F’hv'\
Nal _TBSCI _ i OH
aceione : >
r | =

24 241 25 27 271

RCHO
3NF3 H” Me
* — > LDA —> LINHzBHz - R \j\ — R Ell
HN'Pr, H 'TV R +
NH2BH
Lithium 2
Ammonia

Borane



OH o
TPAP CBry ' Buli N\ A X
: OTBS "\Mo H,0 OTBS then Mel : OTBS : OH
= M.S.2 Zn, PPh; otes then Me : H
271 28 201 ros
Ley Oxidation Corey-Fuchs Reaction
© O
i LS A
© N\ 09 O:Fyu'o/_RazOH \ @Br Ph3P6</\I':’ o R o)
‘R = [ :PPh, + CBrj » Ph.P-CBr, —>

N " ©’ 3 TN Br~7~PPh
/N\ / 8 Br\_/ ZnBr2 rBr @ 3

PN o P.T

O=Rd
oF
O A-
2,0y n /\ - . .
HZO HO_/RUQ P BuLi ) BULl 5 (‘)
o O R—=O = I -~ “Lh,
@O Br</ B%r

10



MeO MeO

N \
N= CGH4OMe
OH CI . © Ph3SiO 1, \OSTPs
i0 ~ 'OSiPh
oTeDps | NaSI0 @ Y5
_TPAP _ | K® _
~r NMO Hy0
i EtN /TrocO
Vi DMAP
+ 23
29-2 30 31 32
Yamaguchi esterification
- A
OH -NEt-HCI o 0O Cl —
‘K - AL N T e
RO/—\C‘I cl RO :RC'_A ®
Gl Cl Cl
ROH
e ¢
Alkyne Metathesis
R1

R, R, Ry R
j E(—"\‘\l\l I — = |

o) Mo
l |\| | roAp

XsM | (or lﬁo—H OH NMO j\
T

( \OR X3M: RCHon —_—

— () 4<v R O PT. R OH %ce p~qh
11




MeO

MeQO




MeO MeO MeQ MeO

OTBDPS
1) 1H-tetrazole (R

NaBH _
AcO 4 HO.. (FMO),PNiPr, (FMO):PO,
2) HxO;
36
+ C5-epi
NaBH
\H/J\C MeO © \H3 BO hydrolysis HO
| — U, -
/)\ /\ /—\ - @O O
j HN\/ N’N\ ROH rojpor 12N RO&I\DOR'—> bor
(RO),P-NPr, =3 > (RO),P SWeN TR (RO), 1,0 ( )2@ (RO),PO

CHQO—P)\Nipr2 —— (FmO),PNPr,
2

13

L) 3



MeQ, MeO

TBAF
HOACc

|
(FmO),PQ,

Fmoc deprotectiom

Conclusion: 23 steps for the longest linear route, 3.3% overall yield.
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