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Scheme 1. Structure and Design of Fused PPDs
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Scheme 2. A Simple Retrosynthetic Analysis for
the Fused PPDs
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Figure 1. Synthesis of benzoins 2a—2e. TIPS:
triisopropylsilyl; LDA: lithium diisopropylamide;
DMF: N, N-dimethylformamide; DBU: 1,8-diaza-
bicyclo[5.4.0Jundec-7-ene.



VAP AV SR = VAR VI NI [ e o G
IV 69% TE-, 7/47t N la-le |2kt Lifi
WDFT >V T N ARBERTERA & LT
VA UMEEEIT) ZET, b T AR YA
v 2a-2e FHRREOIETHS Z LTI L
720 2b 1T — B9 72 554 Tl 10%F2 5 T Lovts
B2 T2y, T I— )LD LV #5
BN B L. 35%C 2b DO HBEICARTh LT,
FEAINZ DWW TIFBERFTR TH 5,

WUNT, 2e ZET VB E LT EHERLD
IR = ABIS DG Z T2 Wt LTz (3 1),
HI¥) 3e 3 L OV ORE MR GeNTTF A7
= VB EOKFICHIET D 'H NMR O—FE#R
WXV HRBIFEETH D . TSIV THER
BEHEZ V2 NMR IR ZHH L-, £77,
Pd,(dba);' CHCl; % filliEATBR{A, Xantphos % At
A& L, 1 JIEO—BLRFFHKIT., ML
T UH 110 °C TR ZATV, IO A i
FLm, RS0 ) T— MEETRIEk
DB~ v b oABIZ K B OGS edE & Wi5E L
THE 4 DRSS KOBu &\ o 7= i 5L 4
FIL7E, bR RREE S T A THIL
T 2%FETLrmELR)ro72 (=Y
—1), TRIZKLARTIX, BHEETHHHEE
BRGNS BRI THH-T= (= F U —2-4), H
THEHEB A ) VAR KRE THY . AFHIEE
95%. HIERIE 87/13 THRIGZHEITES® D Z &
B Lz (=2 b U —3), RIS TIEHER
AL HBr Mg & o 7=, B Y 7 AT
XL ST RITEME IO TS B X
Hid, REESUSE OBEIED O IXHERR R 233
Do, WRICEN FOEERETLIZE Z
%, DPEphos X° rac-BINAP 72 Efthad " JED Y
VBN IIN R Tl o T2 (= R U =5,
6), ZDLEEEIT Tl BRI R

AT AR ORI & P B B
(CAREE S LTV D Z E VR E N, —
77 Xantphos (2%} LAIBE{A & L T PACI(PhCN),
R\ A, BEERKITIZIEEDL 2
STEBODENETFRTFLE (2 b —
7o ZITCTHEOYELZ 3 ¥ELETHE, I
FlzgEN RO (= Y —8),

Table 1. Double Carbonylative Cyclization of 2e

B 3 mol % Pdy(dba)3"CHCly o
6 mol % ligand
i | ) Si 20 equiv base o | N Si
S s —_— S~ S +3e'
Si— Hon toluene (0.2 M) si— I [
Br 110°C, 14 h
2e CO (1 atm, closed) (o] 3e
(0.10 mmol) Si=TIPS
entry  ligand base yield (%)*  3e/3e”
1 Xantphos Cs,CO;4 42 >95/5
2 Xantphos CsOAc 88 85/15
3 Xantphos KOAc 95 87/13
4 Xantphos NaOAc 49 >95/5
5 DPEphos KOAc 65 60/40
6 rac-BINAP KOAc 20 25/75
7 Xantphos KOAc 76 88/12
8¢ Xantphos KOAc! 92 85/15

“ Combined yields of 3e and 3e’ determined by '"H NMR using
1,3,5-trimethoxybenzene an internal standard. b Determined
by '"HNMR. ¢ PdCL(PhCN), (6 mol %) was used instead of
Pdy(dba);*CHCl;. ¢ KOAc (3.0 equiv) was used.
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Table 2. Fused PPDs Synthesized by Double
Carbonylative Cyclization of Benzoins 2a—2e¢”
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@ Conditions: 2 (0.2 or 0.1 mmol), Pdy(dba);-CHCI; (3
mol %), Xantphos (6 mol %), KOAc (2.0 equiv) in toluene
(0.2 M) under CO (1 atm, closed) at 110 °C. ?at 90 °C.
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Figure 2. Absorption (black broken line) and
emission (gray solid line) spectrum of 3e (top) and
3b (bottom) in CH,Cl,. Fluorescence quantum
yield @& were calculated relative to quinine sulfate.
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