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solation And Biology
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| & s oom Isolation:
?-:?rf VARLATY The macrolide is isolated by Pietra and coworkers
Ermmangaﬁ from the calcareous sponge Leucascandra caveolata
Coral Sea reef, along the east coast of New Caledonia.
. -~ | Biology:
e The macrolide displays strong cytotoxic
Loyaute activity
South in vitro on human KB and P388 cancer cell
Qj Pacific .
e lines |
. _ (IC5o = 50 and 250 ng/mL) as well as antifungal
o ggledeshine activity.
reaf
ot The origin of Leucascandrolide A is not clear.
It may be a product of opportunistic microbial

colonization of the sponge.
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Leighton’s Synthesis 1}”
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Leighton’s Synthesis 1}

Me0—§

4 mol% Rh(acac)(CO),,

HgCIOAc, acetone, HgCl 4 mol% P(O-0-t-BuPh)3,
5 mol% Yb(OTf)3, 0.50 equiv DABCO, 800 psi |,
m 0°Ctort N 1:1CO/H,, EtOAC, 50 °C -
| ¢ > 6.0 OTBS > 0 0O

OH OTBS OTBS

0
76% 7< 62% 7<
(E)-crotyl-(-)-diisopino

heyl
camphey bora”e; | 2 mol% Rh(acac)(CO),,
BF3OEty, THF, -78 °C; 8 mol% PPhg, 400 psi 1:1

NaOH, H,0, m CO/H,, THF, 50 °C
> on 6__0 otBS >
67% 7< 89%
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Leighton’s Synthesis Mv

1. Ac,0, DMAP,
pyridine, CH,Cl,

OTBS — >
7< 2.H,C=CHCH,SiMej,
OH Ti (O-i-Pf)zClz, CH2C|2,
-78 °C
1. n-BuyNF, THF, 62%
z 1. TBDPSCI,
2. (COCl),, DMSO, Et3N, 2 OH imidazole,
CH-Cl>,, -78 °C to -40 °C
,Cly - DMF -
3. allyl-(-)-diisopino 2. AcOH, H,0,
campheylborane, 40 °C, 98%

Et,O, -78 °C to rt;

0
NaOH, H,0z, 75% 1. 10 mol% PdCl,,

4 equiv CuCly,

1 atm CO,
OTBDPS  MeoH:PhCN (1:1)

o

2. Me3OBF,,
Proton Sponge,
CO,Me
4 A MS, CH,Cl,, 72% 2
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Leighton’s Synthesis 1«1}

1. 4-Methyl-1-pentyne,
Cy,»BH, Et,Zn,
N,N-dibutylaminoethanol,
Ti(O-i-Pr)4, toluene,

-40 to -20 °C, 60% 3:1 di

OTBDPS
O3, CH,Cl>,
-78 °C; PPhg, rt
'

CO,Me 93% 2. KOSiMes, Et,0,

1. 2,4,6-trichlorobenzoyl chloride,
EtsN, DMAP, PhH, 76%

2. TBAF, THF, 77%
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Leighton’s Synthesis 1«1}

i-BuOCOCI, CO,Me
1. n-BuLi, CO,, THF, HO,C N-Me-Morpholine, DAST, CH,Cl», -20 °C;
G 78 °Cto 0 °C | Ser-OMe'HCI, THF NH  Brccl,, DBU, 0 °C
> OHO -
NHCO,Me 2. Lindlar's catalyst, 75% | 64%
guinoline, NHCO,Me
1 atm Ho,
EtOAc, 73% NHCO,Me
n-BuzSnCH=CH,, \
MeO,C HO CBry4, PPhg,Br Pdzdbag, |
N DIBAI-H, /N 2,6-lutidine, /N tri(2-furyl)phosphine, 7 {\'
/ \ THF, 0 °C | CH3CN | THF, reflux O
O — > @) —_— O |
| s6% | 83% | 82%
NHCO,Me
NHCO,Me NHCO,Me NHCO-,Me 2
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Leighton’s Synthesis 1&1}
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1. 9-BBN, THF, H,0, N
/4 N o / |
|
o 2. (COCI),, DMSO, Et3N, O |
I CH,Cl,, -78 °C to 0 °C.
NHCO,Me NHCO,Me

OH OCH,CF3
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Leighton’s Synthesis 1&1}
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KHMDS, 18-crown-6 Ho _H\—/)' o) 7
CH3CN, THF, -100 °C MeO © y—NH
> O MeO
55%
~ 0
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| Rychnovsky’s Synthesis 1«1}

Conceptualization of the aldol-Prins reaction to avoid oligomerization:
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| Rychnovsky’s Synthesis 1&1}

Aldol-Prins

Myers' Aux

Noyori Yamaguchi

Chelation-controlled
Stannylation

Kopecky, D. J.; Rychnovsky, S. D. J. Am. Chem. Soc. 2001, 123, 8420
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(@) [(R)-BINAP]-RuCI(CgzHg), 80 atm H,, EtOH, 96%, 94% ee; (b)TBSCI,
imidazole, DMF, 86%; (c) DIBALH, THF, -25 °C, 88%; (d) PPhs, I,
Imidazole, CH,CI,, quant.; (¢) combine LDA, (-)-pseudoephedrine
propionamide, LiCl, then add the iodide, THF, -78 °C, 98%, >20:1 dr; (f)
2N H,SO,, dioxane, 95 °C, 77%; (g) i. DIBALH, CH,CI,, -78 °C, ii. Ac,0,
DMAP, pyridine, 95%; (h) Allyltrimethylsilane, BF;OEt,, CH,Cl,; -78 °C,
97%, >20:1 dr; (i) O3, CH,Cl,, -78 °C, then PPh3, 95%

Kopecky, D. J.; Rychnovsky, S. D. J. Am. Chem. Soc. 2001, 123, 8420
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(J)) N,CHCO,Et, SnCl,, CH,Cl,, 72%:; (K) [(S)-BINAP]-RuCI(CgHg), 4
atm H,, EtOH, 100 °C, 51%, >95% ee; (I) TMSCI, Et;N, CH,Cl,, 91%;
(m) i. CeCl;, TMSCH,MgClI, THF/Et,0, -78 °C to 23 °C, ii. SiO, gel,
CH,ClI,, 87% (n) CICH,COCI, pyridine, CH,Cl,, 95%; (0) i. DIBALH,

CH,Cl,, -78 °C, ii. Ac,O, DMAP, pyridine, 95%; (p) Li°, NH; , THF,
-18 °C, 65%

Kopecky, D. J.; Rychnovsky, S. D. J. Am. Chem. Soc. 2001, 123, 8420



Rychnovsky’s Synthesis -

OTBS

(a) i. BF3OEt,, 2,6-di-tert-butylpyridine, CH,Cl,, -78 °C, ii. NaBH,, EtOH, 78%, 5.5:1 dr at
Co; (b) Me3sOBF, Proton Sponge, 4 A M.S., CH,Cl,, 79% (single epimer) plus Cq epimer
(15%), (c) i. OsO,4, NMO, ii. NalOQ,4, 80%; (d) L-Selectride, THF, -90 to -60 °C, 82% (single
epimer) plus Cg epimer (109%); (e) TBAF, THF, 92%; (f) TBSOTT, 2,6-lutidine, CH,Cl,, 89%

Kopecky, D. J.; Rychnovsky, S. D. J. Am. Chem. Soc. 2001, 123, 8420
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) Rychnovsky’s Synthesis 1&1}

(9) H,, Pd(OH),, EtOAc, 96%; (h) Swern, 94%; (i) Me,AICIl, Me;SNnCCCH,CH(CH,),,
PhCHas, -78 °C, 80%, 3.5:1 dr at C;; (J) Red-Al, Et,0, 60% (single epimer) plus recovered
SM and C4; epimer; (k) Ac,O, DMAP, pyridine, CH,Cl,, 89%; (I) Neutral Al,O5, hexanes,
96%; (m) Swern, 97%; (n) NaClO,, NaH,PO,, 2-methyl-2-butene, 71%:; (0) i. K,COx,
MeOH, ii. ClI;C4H,COCI, EtzN, DMAP, CgHg, 23 °C, 56%; (p) HF pyridine, THF, 96%

Kopecky, D. J.; Rychnovsky, S. D. J. Am. Chem. Soc. 2001, 123, 8420
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Kozmin’s Synthesis o
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Hydrosilyation wOH

—— Macrolactolization

Wang, Y.; Janjic, J.; Kozmin, S. A. J. Am. Chem. Soc. 2002, 124, 13670



Kozmin’s Synthesis
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77%
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Kozmin’s Synthesis 1&1}*

1. cyclohexyl amine

Q MgSO4 H
A - 3
H 2. Et,NLi Br

74% }\/Br

1. HOCH,CH,0H, TsOH(cat) oJd5
» <’ 12 CHO

2. n-BuLi, THF, -78 °C; DMF
51%

Wang, Y.; Janjic, J.; Kozmin, S. A. J. Am. Chem. Soc. 2002, 124, 13670
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: Cy,BCl, Et3N, -78 OC> \'/l)}\/\n/%g\\\OBn Smlz (30 mol%)
L
)]\ OH O CH3CHO,
\\\‘ O 'l/,/\ O E ] o
QY\)LCHO I’>95 5 = THF, -5 °C
O 92%
74%
MeOTf,
2, 6-di-t- Bupyridine \OBn
71% "
_ OH OI\/Ie(Q
LiAlH,, ether, 5

-78 °C, 86%

Wang, Y.; Janjic, J.; Kozmin, S. A. J. Am. Chem. Soc. 2002, 124, 13670
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Kozmin’s Synthesis o

//,, \\\OBn
: Me,HSi),NH
0 OH OI\/IeCO (MeaRSHNR

H,PtClg, 50 ©
<,o ,PtClg, 50 °C

I/,, \\\OBI’]
TBAF, DMF, 70 °C, 15 H _
> 0O OH OMe O —

54% <’
O

1

Wang, Y.; Janjic, J.; Kozmin, S. A. J. Am. Chem. Soc. 2002, 124, 13670
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Kozmin’s Synthesis .~

H 1. L-Selectride
ogn THF-78°C
0
65% -
2. OsOy (cat)
NMO, t-BUOH-H,0
17%
3. Red-Al, ether
20 °C, 18h,
78%

H 1. THF-H,0, H;
OBn ACzo, Py, 83%

'

2. ZnC|2, CH2C|2

OTMS

Me

H
HIFAN__AH
18h,20°C ' O OBn

O ————>»  [MeO
92% o)

OBn

Pb(OAc
OH (OAc)4
EtOH

Wang, Y.; Janjic, J.; Kozmin, S. A. J. Am. Chem. Soc. 2002, 124, 13670



Kozmin’s Synthesis o
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OMe 1.n-BuLi, TIPSOTf }\-—ome 1. Rh,(OAc), 5 mol%
HN _ > TIPSN 0O O
- MeO OMe
2.HF N
0
>\._0Me 1. Hy, Pd/CaCOg
HN N-CO2Me 2 Et;BHLI, 0 °c
\__<— /4
- I 3. CBr4, PPh3
O OMe 51%
1. EtoNLi, HMPA, 86% HOOC
N\ NLT
s
2. KHMDS, 75%
\ N
O 9 /4
P
MeO | YOCH,CF5 O
OCH,CF5
3. LiOH 89%

Wang, Y.; Janjic, J.; Kozmin, S. A. J. Am. Chem. Soc. 2002, 124, 13670



Kozmin’s Synthesis .~

99%
7 O
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H
el =N, ogn L PCC,CH,Cl, He =N, oH
™ O 85% ~ O
MeO > MeO
O 2. DDQ, CH,Cl, o)
z H

O
78%

H o) 5 o HOOC |
Benzene 20 °C
N /

Wang, Y.; Janjic, J.; Kozmin, S. A. J. Am. Chem. Soc. 2002, 124, 13670



