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Synopsis of Thesis

Title: Development of Novel Enantioselective Cyclative Functionalization
of Alkenes and Alkynes: PA(II/IV) and Pd(0/II) Catalysis Using SPRIX Ligand

(FILWTRBVCTINF L ZBE LI DIHFRIFI>FARRNRIENERELR

HOBRE . SPRIXE I F %55 H "g“zan(ILfIV)ﬁétz% & PAO/IDER )

Name of Applicant: Dhage Yogesh Daulat

Part A: Catalytic reactions through a Pd{ID/Pd(IV) cycle have
received considerable attention in synthetic organic chemistry
because they provide attractive access to mnovel organic
compounds that are complementary to those obtained in
conventional Pd{0)/Pd(II) processes. Our group have succeeded in
the development of an enantioselective PA(ID/PA(IV) catalysis by
utilizing a chiral ligand rPr-SPRIX.! To further develop an enantioselective Pd(I[)/PA(IV) .
catalysis, I focused on olefin oxidation reported by Song and Dong, in which homoallyl alcohols 1

were cyclized in a formal 5-endo ftrig mode to give acetoxylated tetrahydrofuran derivatives 2.2

Herein I report an enantioselective cyclative acetoxylation of 1 promoted by Pd—7Pr-SPRIX

catalyst under Pd(D/Pd(IV) redox conditions.?

After screening of reaction parameters, 1 eventually found that the addition of catalytic amount

of triflic acid (TfOH) served as a key role for achieving high enantioselectivity. Thus, the reaction

proceeded by treatment of 1 with 10 mol % of PdCl:(MeCN)z, 15 mol % of (PR, R)-iPr-SPRIX,

and 18 mol % of TfOH in the presence of 3 equiv of PhI{OAc): in a 1:1 mixture of

AcOH—dimethoxyethane (DME) at 25 °C for 4 h to afford 2 in moderate to good yields with up to

90% ee. The detailed study on the reaction pathway of this enantioselective transformation has

also been investigated.

i-Pr-SPRIX

) PACl,(MeCN), (10 mol %) .

IFR*)&/ (P,R,R)-i-Pr-SPRIX (16 mol %) R {Z up to 92% yield )
7 PhI{QAC), (3 equiv) up to 90% ee

1 TfOH (18 mol %) 2 OAc

AcOH + DME (1:1), 25°C, 4 h

Part B: The part B is related to the application of SPRIX ligand in asymmetric carbonylative
cyclization of propargyl carbamates 3 in order to synthesis the chiral 5-methoxy-3(2H)-furanone
4. 3(2H)-Furanones are structural motifs that are widely present in natural products and
medicinally important agents. Due to the importance of the chiral furanones in biologically
active compounds, the asymnietric construetion of furanones or its derivatives is demanding and
challenging task.

The extreme 0pt1m1zat10n of reaction conditions revealed that (M,8,.8)-7Pr-SPRIX ligand could
induce low enantioselectivity and moderate yield of 4.

The treatment of 8 with 5 mol % of PACla(PhCN)z, 7.5 mol % of (A,8,8-7Pr-SPRIX, and 2 equiv
of p-BQ, in presence of CO: Nz (1:3), in a 1:1 mixture of MeOH-MeCN {(Acetonitrile) at 25 °C for
12 h, afforded 4 in 39% yield and 24% ee (eq 2).



The complete study on racemic synthesis of 5-methoxy-3(2H)-furanone was developed by Prof.
Kato and coworkers.4

I PACI(PhCN), (5 mol%) Ph 0
Ph NH, (M, S,8)-i-Pr-SPRIX (7.5 mol%)
0/&0 p-benzoquinone (2 equiv) o / (2}
CO: N3 (1.3, Balloon)
3 MeOH-MeCN (1:1, 0.092 M) 4 OMe
25°C,12h 39%, 24% ee
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Yogesh D. Dhage X, Pd-Spiro bis(isoxazoline)$d & (Pd-SPRIX) %
il T AT A I oA T A - LHEO Ty FAFARBRRPVIBLEEIS 2 R W
PLTWS , ARBER. 2 ETCHEAOHFEFCL 2 »EM Pd P KR
B ET 5 PA(II/IVMBERTH DY . 3—FF 5T P78 Fr7J7vyvFH
ERBERELPSOBR2TUVyFABRBRALEELRD, DERHREIE O R E I
B PV 7o XA R AL UCBORMPAUNETHLY ., NMR S 2 B E L &
KIEBBOEWET~EHE, MEEFEHHEOBEZR T T 522 &b K
HhLTW3, AP ERREIE 2013 4 FAT O Chen. Commun. B I EH & L T
BRELTWS, ABBIACKEIEIX, Pd-SPRIX A 2 A Wi we =F v+t &
ROECEFTLZ2VWHEBARIETH Y, RXEFELREYREEDEOSRITEA
RThdLtlimFcx s,

AR FEHFZT, Pd sy HA D Tae XL EFALBARNRA—NOH LR =N
EEHELRHL, " BELRIFLEZFZREASALEEZFHFTREBBW T, E&E®H
BRILKEKERPET T ZEbRAVWEL WS, EoTAHABIXIE, B
(BZ2) oFMBpXEE LT t+oMELLI LD LERD D,




