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DBU 4- -2(1H)-

A silver/DBU catalyst system was developed for the effective synthesis of cyclic
carbonate from the reaction of C02 with propargylic alcohols in high yields under mild conditions. We
found that the catalytic amount of silver benzoate with MTBD was effective catalytic system and the
corresponding lactone derivatives were obtained in high yields. It was found that a silver catalyst
successfully promoted the incorporation of CO2 into o-alkynylanilines to afford the corresponding
benzoxazine-2-ones bearing Z exo-olefin at the activated C-C triple bond. In the presence of a catalytic
amount of silver salt, various o-alkynylanilines were treated with carbon dioxide and DBU under mild
reaction conditions to afford the corresponding 4-hydroxyquinolin-2(1H)-one derivatives in high yield.
The key step is proposed as the generation of the isocyanate and the enolate through C-0O bond cleavage
and new C-C bond formation induced by deprotonation after formation of the benzoxazin-2-one.
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0 CO, (1.0 MPa) o O
20 mol% Metal Salt
Ph k& 2.0eq.DBU Ph o
Ph DMSO \
1a 30°C, 48 h 2a Ph
Yield / %b)
Entry?)  Metal salt Base Solvent 2a  3a
1 None DBU DMSO 0 0
2 Pd(OAc), DBU DMSO trace 0
3 Cu(OTf), DBU DMSO 0 0
4 AuCl DBU DMSO 0 0
5 AuCl/AgOBz DBU DMSO 0 0
6 AuCly DBU DMSO trace 13
7 AgOBz DBU DMSO 40 5
8 AgOBz TBD DMSO 7 -
9 AgOBz MTBD DMSO 48 6
10 AgOBz MTBD DMF 72 4
119 AgOBz MTBD DMF 91 4

a) Reactions were carried out in 1.0 mL of solvent with 0.125 mmol of
substrate 1a in the presence of metal salt (20 mol%) and 2.0
equivalents of base under 1.0 MPa CO, pressure. [b] Isolated yields.

c) 4.0 equivalents of MTBD were used at 25 °C.
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Entry Temp./°C Product Yield / %2)
1 20 Ph Rt=npr  (4a) 97
2 20 | o =CH; (4b) 97
3 40 R'=Bu (4c) 96

NS0
R1
Ph
|
4 20 o (4d) 96
N0
PMB
Ph
5 20 | R2=CH; (4e) 87
o)
6 20 | Re=F (40 )
N0
7 40 ) R2=CF; (4g) 87
CHs
Ph
|
o
8 20 L (4h) 85
HsC r}l“o
CHs
9 60 pe RE=H (4 80
10 40 | R3="Bu  (4j) 86
11 20 OK R3=2-Py (4k) 99
12 20 N"0 Re=3-py (a) 92
13 20 T Rs-4Py (4m) 99

2|solated yield.
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R R
_ = 10mol% AgOAC |
5 [ 0.2eq. DABCO 2 (o]
Re_ | + €0, — =R | ]
NH, (1.0 MPa) DMSO N"~0
20°C, 24 h H 4
Entry Product Yield / %2
1 R4=Ph,R5=H (4n) 85
2 R* R4=mBU,RS=H (40) 78
3» RS Io R4=H,RS=H (4p) 75
4 . | N/&O R4=Ph,R5=CH; (4q) 87
5 H R4=Ph,R5=F  (4r) 61
69 R4=Ph, R5=CF, (4s) 31

a|solated yield. 210 mol% of silver(ll) picolinate was used instead
of AgOAc. ¢ The reaction was carried out with 20 mol% of AgOAc
without DABCO.
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Entry X /mol% Y /eq. Product Yield / %)

1 05 20 R R'=Ph (6a) 96

| NH

2 0.5 2.0 HO R'=H (6b) 49

3 05 20 R = Q/ 90
AN (60)
CHs
4 10 1.0 R'= @ 85
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a|solated yield. ® DMSO was used instead of MeCN. ¢ Reaction
mixture was exposed to 1.0 MPa of CO, without DBU for 1 h,
then added DBU and stirred for 6 h.
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