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Efficient Synthesis of Natural Products Useful for Drug Discovery Based on
Innovative Synthetic Methodologies
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We have studied on the total synthesis of natural products having intriguing
structures and biological activities useful for drug discovery. As a result, we have achieved the total
syntheses of lajollamycin B and N-methylwelwitindolinone C isothiocyanate. In addition, we have developed
a new methodology for tetrahydrofuran synthesis which relies on a Rh(11)/Zn(11)-catalyzed [4 +
1]-cycloaddition reaction of a homopropargyl alcohol, and have achieved the total syntheses of cinatrin
C1, ophiodilactones A and B, and marinomycin A.
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Reagents. (a) n-BuLi, (S)-3-(benzyloxy)-2-methylpropy! trifluoromethanesulfonate ; (b)
TBAF; (c) HaCrO,; (d) SOCly; (€) 2-(methylamino)malonate; (f) In(OTf)s, DBU; (g) OsOy,
NMO; (h) LiOH; (i) (COCI) 5, then NaBH 4 () MOMCI; (k) NaBH 4; () TBSOTf; (m)
MegO*BF,~; (n) TBAF; (0) HaCrOy; (p) ZrCly, -PrOH:; () n-CyoHpsSCH,OTIPS, CuBry,
n-BuyNBr; (r) FPrpSi(OTf),; s) Hp, Pd(OH),; t) Dess-Martin; (u) 5, NiCl,-CrCly; (v) Dess-

lajollamycin B

Martin; (w) L-Selectride; (x) Ac,O; (y) DBU, then 7, BOPCI; (z) HF-pyridine; (a') LiOH;
(b") HATU; (c") Pd(PPhj)y, Cul, CsF.
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Reagents. (a) (COCI) 5, then H,, Pd-BaSO , then PH gP=CHCHO; (b) NaBH 4
TBDPSCI; (d) LDA, TMSCI, then 12, TMSOTT; (e) KHMDS; (f) MeCN, LDA; (g) TBSOTf;

(h) aq NaOH; (i) Ac,0; (j) Pdy(dba)s, XPhos, +-BuOK; (k) TBAF; (I) Dess-Martin; (m)
BuOLi, Mel; (n) KHMDS, Comins’ reagent; (0) NaBH,; (p) Pd(Ph3P),, (Me3Sn),, LiCl;
(q) CuCly; (r) DIBAL-H; (s) Dess-Martin; (1) MMPP; (u) NH,OH; (v) NCS, then Et3N,
3,4,5,6-tetrahydro-2-pyrimidinethiol; (w) TBAF; (x) DIBAL-H; (y) Dess-Martin; (z)

NaHMDS, Mel.

K 2: NAFNLTTYT 4 AXF L DELRK

B) NI Zu= ADERME: N
=V A BRI VEEEIN-T VA R
Thy., FHLe 7 a3.3. 117 F
VERE G SEREY T I MMEEEA L, £
Bk 72 M 12k L CHURETE MR X OV a7 1
T, AW TR, 7V HIVKIES & R A
He L AHSE | BV aBEESEE
L3 BRMEEESMIA 29 OARKIZEE LT,
T, - RN TV —F )L
20) EINARUWE 21 MHERRLTZF T /by
-5 M DEYT AT UAERT Y AL
WX TARFAMRFEEHEL, 77 b 22
T, fEN T, 22 v B ERET 23 L LT
% .24 & OEFIR—Hg 1S T 25 I8V,
WIZ 25 BB A Z B2 X, 2 U Uk,
fit Boc {L & 2T 26 1%, S 5IT 6 Bk
TEHEVL/HNUNA—| 2T ~Le BT, =
DEEFET, 27 1Tk L T(IMS)SiH & V-40 %
AW Z N BLR)IG T2 2 A, &
a3 3117V F ) Bk EL D280
IR AR LT, BR{BK 28 Lo odg
WVERAT DA ) )AL JIER G, Hi<
PABRA XA B VARG ERT, N 7= A
DOBEFHEARE 725 3 BMELEY 29 I2RE
L7,

CO-H 22 23
21
OH oTBS PivO [¢]
= i = m-p =z
PIVO M)y — Ppio -
FTINT : ) PhSe f Je
BocN HN g
Bn Bn O Bn o7
25 26
= X
PivOW o NBn HO.
q =t (¢] > N
. S <
B 5 « ON yH o
Oéf\ > XN o H
Ns N H
Bn )
28 29 CHO
haliclonin A

Reagent. (a) 21, LDA, HMPA, then 20; (b) 110 °C; (c) LDA, HMPA, allyl bromide; (d)
BCl; (e) BnNH,, DIBAH; (f) LIAH4; (g) BocoO; (h) NalOy; (i) 24, CrCly, NiCly; (i)
Hoveyda-Grubbs 2nd; (k) TBSCI; (I) 180°C; (m) triphosgene; (n) PhSeSePh, NaBH,; (o)
HF; (p) Dess-Martin; (q) (TMS)3SiH, V-40; (r) K,CO3, MeOH; (s) Ho,C=CCH,CH,NHMs,
DEAD, PhgP; (t) Grubbs 1st.
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Reagent. (a) n-BuLi, =-CO,Me, BF3'Et,0; (b) H,, Pd/CaCOj3, quinoline; (c) conc.
HCI; (d) K,COg3; (e) HF-pyr.; (f) H,CrOy4; (g) NH4OAc; (h) Grubbs 2nd; (i) Hy, Pd/C.
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Reagents. (a) Rhy(OAc),, Np=C(CO,Me)y; (b) In(OTf), DBU; (c) OsO,, PhB(OH),; (d)
LiOH; (e) (COCI),, then NaBH ,; (f) Me ,C(OMe),, TsOH; (g) DIBAH; (h) n-BuLi,
[PhsP(CH,) 1oMe]*Br-; (i) Dess-Martin; (j) NaClO; (k) i-PrN=C(O-t-Bu)NH-i-Pr; (1) Hy,
Pd(OH); (m) Dess-Martin; (n) mCPBA; (0) K,CO3, MeOH; (p) TPAP, NMO; (q) aq
HCIOy; (r) Dess-Martin; (s) NaClOy; (t) -PrN=C(O-#Bu)NH-i-Pr; (u) Hy, Pd(OH); (v)

HCO,H.
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Reagents. (a) BnCOCI, then MeOH; (b) BnBr, NaH; (c) Tf,O, LiOH; (d) (PhsP)4Pd,
PhCH,(SnBu3)C=CHy; (e) DIBAH; (f) catalyst A, TBHP, VO(O-i-Pr); ; (g) Dess-Martin;
(h) NaClOy; (i) Dess-Martin; (j) NaCIO; (k) I, NaHCOg; (I) NaOH then H,SOy; (m)

Swern; (n) PhMgClI; (0) Dess-Martin; (p) TMSCH,CO,t-Bu, LHMDS; (q) TFA; (r) Hp,
Pd(OH),; (s) ethylene glycol, 150 °C; () Cu(OAc),, O, 200 °C.
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Reagents. (a) 53, n-BuLi, BF 3-Et,0, then 54; (b) 1,1,3,3-tetramethyldisilazane, then

[Cp*Ru(MeCN)3]PFg; (c) AgF, ag THF-MeOH-DMSO; (d) TBSCI; (e) Li, naphthalene; (f)

DEAD, PPhj, 4-nitrobenzoic acid; (g) TBAF, AcOH; (h) NaOMe; (i) TEMPO, Phl(OAc),;

(i) Cl,CHB(pin), CrCl,, Lil; (k) 58, (PhaP),Pd, aq KOH; (1) NaHMDS; m) ag HCIO,.
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