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WFZERC R OMEEE  (Z30) : We have studied on the total synthesis of natural products having
intriguing biological activities useful for drug discovery. As a result, we have developed
efficient methodologies for the synthesis of dyshiherbaine, a glutamate receptor agonist,
phoslactomycin B and fostriecin, PP2A inhibitors, and neooxazolomycin, an antitumor
antibiotic. In addition, we have developed a new methodology for the construction of
heterocycles which relies on an In(III)-catalyzed Conia—ene reaction, and achieved the
total synthesis of salinosporamide A, a proteasome inhibitor.
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Reagents. (a) Et3SiH, BF3-OEty; (b) NaOMe; (c) TBSCI; (d) NH4F; (e) THO; (f)
LICCCH,OTHP; (g) TBAF; (h) CCl3(CO)NCO, then K,CO3, MeOH; (i) NaOH, t-BuOCl, i-
ProNEt, K,0s0,(0H)y; (j) (MeO),CMe,, PPTS; (k) LiAlHy; (I) HCI, MeOH, then Boc,0O; (m)
Ac,0; (n) TESOTF; (0) K,CO3, MeOH; (p) Red-Al®, then I,; (q) TESCI; (r) 5, (PPhg)4Pd; (s)
TBAF; (t) (+)-DIPT, Ti(OiPr),, TBHP; (u) TBAF; (v) PPTS; (W) NalOy; (x) TPAP, NMO; (y)
HCI.
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Reagents . (a) DHP, PPTS; (b) TsCl; (c) NaNg; (d) PPTS, MeOH; (e) (COCI),, DMSO,
EtsN, , then (Me,N=CH,)"I; (f) NaBH,; (g) PPhg, THF then ChzCl; (h) (-)-DIPT, Ti(OiPr),,
TBHP; (i) (COCI),, DMSO, Et3N; (j) (MeO),P(O)CH,CO,Me, NaH; (k) (PhsP),Pd, EtsN;
(I) TBSOTT; (m) DIBAH; (n) mCPBA; (0) PhN=C=0; (p) K,COs; (q) TBAF; (r) H,CrOy; (s)
H,, Pd/C, MeOH; (t) Urea-H,0,, MeReO3
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Reagents. (a) p-(MeO)PhCH,Cl, KOH; (b) (COCl),, DMSO, EtN; (c)
(Et0),P(O)CH,CO,Et, NaH, I; (d) DIBAH; (€) TEMPO, PhI(OAC),; ( f) PhsP=CHCO,EY, ;
(9) DIBAH; (h) (COCI),, DMSO, Et;N; (i) (2)-2-pentene, t-BuOK, n-BuLi, then (+)-
(Ipc),BOMe, BF3-Et,0; () CH,=CHNHBoc, 9-BBN, then NaOH, Pd(dppf)Cly; (k)
CH,=CHCOCI, i-P,NEt; () Grubbs' 2nd; (m) KzFe(CN)s-K,CO5-(DHQD),PHAL-
K,0s0,(OH),; (n) HCI, then NaHCO5, CH,=CHCH,OCOCI; (0) TESOTF; (p) (COCI),,
DMSO, Et3N; (q) HCCMgBr, CeClg; (r) Dess-Martin periodinane; (s) Nal, AcOH; (t) agq
AcOH; (u) Me4sNBH(OAC)3; (v) 26, Pd(MeCN),Cly; (w) TBSOTF, (x) 1H-tetrazole,
(CH,=CHCH,0),PN(i-Pr),, then 30% H,0;; (y) aq HF; (z) BugSnH, PdCl,(PPhj),, H,0.
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Reagents. (a) B-ICD, HFIPA; (b) Et3N, MeOH; (c) TBSOTf; (d) DIBAH; (e) Dess-Martin
periodinane; (f) (EtO),P(O)CH,CO,Et, NaH; (g) TBAF; (h) VO(acac),, TBHP; (i)
MeOCH,CI; (j) LiEtsBH; (k) Dess-Martin periodinane; (I) (Me0)3SiCH,CH=CH,, (R)-p-tol-
BINAP, AgF; (m) CICOCH,CH=CHy; (n) Grubbs' 2nd; (0) ZrCl,, i'PrOH; (p) TESOTT; (q)
DDQ; (r) Dess-Martin periodinane; (s) HCCMgBr, CeCls; (t) DIBAH; (u) Dess-Martin
periodinane; (v) (2)-2-pentene, t-BuOK, n-BuLi, then (+)-(Ipc),BOMe, BF3Et,0; (w)
LiCN-acetone; (x) LiAlHy, then Boc,0; (y) CICOCH,CH=CHy,; (z) Grubbs' 2nd; (a') ZrCly,
i-PrOH; (b') HCI, then CH,=CHCH,OCOCI; (¢') TESOTF; (d') (COCI),, DMSO, EtsN; (€)
HCCMgBr, CeClg; () Dess-Martin periodinane.

X 4 : PLM O — %A ik OB %



WIZ, 31 7D 32 [ZEHE, RET Uk,
BBRA X B 2% RT, FxDFEA YT
Véﬁ@%¢%%34m%mko::mﬁw
T, "A M) v roEte R L7,
—J5. 31 75 85 [T, T%A/T%w
ft. T =RA AL DHTRFLR @%ﬂ‘
PR A X BV A2 T 38 L, &BIC
E&B%%ﬁfﬁﬁ‘f@d‘%?? <A //B/\Ej‘z
DO 24 138 W=, ZOEMT, AR
MU= b E D7 PLM O— R RE SR —
~ DB 0O TRk LT,

(5) XAAXH Y u~wA DR XA A
X u~ A T RE N EAT D
DFEFH Y a~vA L VEHRRMO—D>TH
0. PUBESHEMESCHL Y A NV ATEMEZ R T, A
R TIZ, x4 IV a~l T DEERK
ZERL, thodFH o< rDEapkic
B T & D — etk & R o 7oA RkiE O B R
B LTz, T72bb, (- Fafi AV
FEIE A F B IFHI5 39 & 40 & v 7Y
VUL AL IC#EXx . SFNE Ra Uik,
3 v %1t Jones ML &R TR R 431
B L7-, ZnET I MMeL 44 [TE ik,
Pd (0) il 5y 7N = 7 — V7 )V or = WAL
WZAF L, 46 2GRk L7, VT, 45 D o
MHEDOY e Raxi bt FIZT 7~
ZIgR L, —ZIT, €3, C4, Cl4 fLod 3 i
AHEPLERE L., KIZ, =ATLOLF
B 7o 8T, KERIEOLRGE, B> Uik,
ﬁﬂt%%f‘7vVTt%46%ﬁto

: : OTBDPS ' ba_
(\ + - -
TBDPSO BnO OTf

39 41

neooxazolomycin

Reagents. (a) n-BuLi; (b) TBAF; (c) (HMe,Si);NH; (d) platinum-1,3-divinyl-1,1,3,3-
tetramethyldisiloxane complex (Pt(DVDS)); (e) l,, CsF; (f) H,CrOy; (g) SOCl,; (h) 2-
(methylamino)malonate; (i) Pd(OAc),, PhsP, n-BusNBr, K,COg; (j) OsO,4, NMO; (k) LiOH;
(I) [Me,N=CHCI]J*CI, then NaBHy; (m) i-Pr,Si(OTf),; (n) Hp, Pd-C; (0) Dess-Martin
periodinane; (p) 47, CrCl,, NiCly; (q) Dess-Martin periodinane; (r) L-Selectride; (s) HF-
pyridine; () Ac,0; (u) DBU, then 49, BOPCI, EtzN; (v) LiOH, then HCI.
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60 salinosporamide A

Reagents. (a) n-BuLi, TMSCCH; (b) Dess-Martin periodinane; (c) Ru[(S,S)-TsDPEN](p-
cymene), i-PrOH; (d) K,CO3, MeOH; (e) MsCI, EtzN; (f) Pd(OAc),, PPhs, Et,Zn, then
TBSOCH,CHO; (g) DDQ; (h) AcCl, collidine; (i) TBAF; (j) CrOg, HIO4; (k) (COCI); (1)
PMBNHCH(CO,Me),; (m) In(OTf)3; (n) Lipase PS, phosphate buffer; (o) Dess-Martin
periodinane; (p) PhSeBr, AgBF,4, PhCH,OH; (q) AIBN, (n-Bu);SnH; (r) NaBHy; (s) Dess-
Martin periodinane; (t) cyclohex-2-enylzinc chloride; (u) CAN; (v) Na, lig. NHg; (w)
NaBHy; (x) (Me,AlTeMe),; (y) BOPCI; (z) Ph3PCl,,
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