$34E 3 A S Vol. 34 Iss. 3
2017 43 A CHINESE JOURNAL OF APPLIED CHEMISTRY Mar. 2017

TELERBRERS REBERIXTRMLEK
B a-BUAK 2=tk AR o0 57 EE Tk — B

B B AT ® A FHE OIR# FIF
wHEAF NAR XFE O W
(HEREAFAT B WA 5 416000)

B OE ORET MBI A A RIS R B REAL AU R IR S R R T R o B ER AL
SR LM R A - BORGASUE 56 1 by B IR S50, ) FH A 0 )/ 25 AR 2R R A V- - IN- F R R T 4 Y
Tt 5 A= AL, 285 JR K ) b S0 B B/ BTk BT U i, — A T S E R, LA 41% ~ T1% ) R
BT — RPN v S AT AR o R AR A T A S T — AR L o B REAUSESE A h SRR
i, BT — R LA o B RERUSESE Bty s IR SONE o S SR Y R, B 28, P MR 2R iR
WS, Sy BAT AR 2 O AR & IR H O 14 S s R I S 07 2 1 10 5 AR B 07 — A TR T B B

R,
RIS R R ERG 5 R CPR AL A 5 A SRR
T 425 . 0664 SCHRBR RS : A SCE 45 :1000-0518 (2017)03-0330-08

DOI:10. 11944/j. issn. 1000-0518. 2017. 03. 160220

RSBERAN SRR R B T 7 AT AR AP B — IR T4 L TSR BRI AR
(U RS ) AL DM & BRI B PR S RUE Be AL — 207 # SR Al ok B 1) 5 1L 32 B AR 2 1 e i . B,
W R OUET BE AT AL 7 vh i PG 1 bl R M (35 , A HLR IR M LA AR ) L = 0 20 (A
Togni 7)) &, MR 2 b S AU [ a0 1, 1A R LR G ) ] B AT R 2 — 2K 515
AL S Y, ETREE R AN R B 451, 0 R R AT A B o BUABSUGE 58 B H 2, 26 1 AT
DA a7 SR R B N o H 2, XA K Z 56 E B i 250U 78 11k i B 5 58 38
RO CARTCR IR T 2B LA 1 1R CER s F G ) 2 5 1 IN-FR R D 5 T R-N- T 6 2 WY I e A 46 3R
A T T - e S S s Ak A 14 2

SEMEOR W S A AW )iz A AR AR B AR A R 2 B W AR AR B MRS W ) I A
(K D)7 H A — S5 200 B B SUR RE AL R B 28 S B T 4% SR AL 11 B 1) S5 g -1, 3- — ]
RS 0 ,2013 4F  Nevado 267 Fil ] Togni i H]/n-Bu, NI LW K2 , SCI0 T N-PY A i K- V-

H
: O
|

N

N
0 0 >—NH
0] N R

N H

R NH
Z N Repe 07 >N"o
O H
(6]

aldose reductase(ALRZ) inhibitors Selective inhibitors of inhibitors of Lck kinase

cyclin-dependent kinase 4

BT U AT A B P ) S s bk — 5 2

Fig. 1 Selected examples of biologically active isoquinoline-1,3-dione derivatives
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Scheme 1 Synthesis of 7-tert-alkylated isoquinolinediones
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1.2 BHF%3NER

LU 3a 45 A B, 7R3 AR N-PI A I RE-N-T 8 e (1a) (0. 3 mmol ) (1, 1-f (3L
(L IE) (2a) (1.2 mmol) AL 4 (0. 06 mmol) \K,PO, (0.6 mmol) F1 N, N-—H FL Ik Jie DMF
(2.0 mL) VENPEFR 76 90 C B ER SOV o O 25 RS GEE 10 h) I L8R L g, 9% 5 A 4k
TKYE, KAHFEH SR CBEAE I . WA LA, T, e i, FIRAE JZ ML 40 85, A ik 12 g (IR B LE
7 1) BB EE VRN, 15 T AR ) 3a,
1.3 FHHRIEEE

) 3a; To kY 'H NMR (400 MHz, CDCL, ) ,8:8.34(d,J=2.2 Hz,1H) ,7.85(dd, J=8.3,
2.2 Hz,1H),7.54(d,J=8.3 Hz,1H) ,4.06 ~3.98 (m,2H),2.73(d,J=14.6 Hz,1H) ,2.32(d,J =
14.6 Hz,1H) ,1.99 ~1.72(m,10H) ,1.72 ~1.48 (m,5H) ,1.49 ~1.28 (m,6H) ,1.30 ~1.00(m,6H) ,
0.96(t,J=7.3 Hz,3H); "C NMR (101 MHz, CDCl, ), §:175.3,163.4,141.8,140.9,131.6, 127.5,
125.9,125.2,122.2,121.4,49.7 ,45. 6 ,44.1,40.7,38.2,37.4,36.9,35.8,33.7,30.9,29. 6,24. 8 24. 7,
23.5,23.1,22.7,22.5,20.3,13.8; HRMS ( ESI) 3} {H C,oHyxN;O, [ M + H] " ; 460. 2959 , 52 i {8 .
460. 2961

P8 3b . Jo ek e ;' H NMR (400 MHz, CDCL, ) ,6:8.32(s,1H) ,7.57 (s, 1H) ,4.08 ~3.88 (m,
2H),2.72(d,J=14.7 Hz,1H) ,2.26(d,J=14.7 Hz,1H) ,2.00 ~1.83(m,7H) ,1.68 ~1.56(m,15H) ,
1.45~1.33(m,5H),0.96 (t,/=7.3 Hz,3H) ; "C NMR ( 101 MHz, CDCl, ), 8:174.7,162.8,142. 1,
139.8,137.9,130.2,128.1,123.7,121.3,120.5,49. 6,45.5,41.9,40. 8,38.3,36.9,35.9,35.2,34. 8,
33.5,29.5,24.9,24.7,23.1,23.0,22.6,22.5,20. 3,13. 8 ; HRMS ( ESI) {18 {# C,,H,,CIN,0, [ M + H] * .
494. 2569 , SZiI{E :494. 2573,

P 3c: Jota kY ;' H NMR (400 MHz, CDCL,) ,5:8.33(d,J=2.2 Hz,1H) ,7.86(dd,J=8.3,
2.3 Hz,1H),7.53(d,J=8.3 Hz,1H) ,3.41(s,3H),2.73(d,J=14.6 Hz,1H) ,2.28 (d,J = 14. 5 Hz,
1H),1.98 ~1.77(m,10H) ,1.62(s,3H),1.53 ~1.31(m,6H) ,1.21(dd,J =9.2,4.9 Hz,2H) ,1.09 ~
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0.99(m,2H);"”C NMR (101 MHz, CDCl,),8:175.5,163.7,141.8,141.1,131.6,127.4,125.9,125. 2,
122.2,121.3,50.5,45.6,44.1,38.0,37.4,37.1,36.9,36.2,33.2,27.5,24.8,24.7,23.5,22.8,22.5,;
HRMS ( ESI) 31845 C,  H, N;O, [ M + H] * :418. 2490 , Szl {E :418. 2489 ,

P 3d . oA E R, mp 128 ~ 129 °C ;'H NMR (400 MHz, CDCl,) ,5:8.36(s,1H),7.85(dd,J=8.3,
2.2 Hz,1H),7.56 ~7.44 (m,3H),7.35 ~7.20(m,3H),5.32(d, J=13.7 Hz, IH) ,5. 11 (d, J =
13.7 Hz,1H) ,2.66(d,J=14.6 Hz,1H) ,2.32(d,J=14.6 Hz,1H) ,2.25 ~2.14(m,2H) ,1.94 ~1.17
(m,21H) ;" C NMR (101 MHz, CDCl, ), 8:175.2,163.5,141.9,140.8,136.5,131.8,129.4,128. 4,
127.6,126.1,125.0,122.2,121.4,50.1,45.6,44.1,44.0,38.2,37.5,36.9,35.2,33.5,29.5,25.6,
24.8,24.6,23.5,22.5,22. 4 ;HRMS( ESI) 1541 C,, Hy N, O, [ M + H] * 1494, 2803 , Sl {f :494. 2805 ,

P 3h: Ttk ;' H NMR (400 MHz, CDC, ) ,8:8.30(dd, J=21.1,2.2 Hz,1H) ,7.80 ~7. 74
(m,1H),7.59 ~7.46(m,1H) ,4.07 ~3.94(m,2H) ,2.84(d,J =14.6 Hz,0.6H) ,2.66(d,J =14.7 Hz,
0.4H),2.42(d,J=14.7 Hz,0.4H) ,2.22(d,J=14.5 Hz,0.6H) ,2. 11 ~1.97 (m,2H) ,1.77(d,J =
13.8 Hz,3H),1.63 ~1.55(m,5H) ,1.46 ~1.37(m,2H) ,1.22 ~1.10(m,2H) ,1.02 ~0.92(m,12H) ;
“C NMR(101 MHz, CDCl, ) ,8:175.5,175.0,163.3,163.3,140.9,140.7,140.5,140.3,131.6,131. 3,
128.5,127.7,127.3,126.8,126.1,125.7,125.6,125.2,122.4,122.2,48.6,47.7,45.8,45.6,43. 1,
43.0,40.8,40.7,39.8,35.5,35.3,35.0,33.7,33.6,31.7,29.69,29.5,27.4,27.0,26.0,23.4,20. 3,
20.3,13.8,13.7,9.8,9.7,9.0,8.9; HRMS ( ESI) i1 {f C,sH,,N;O, [ M + H] * ; 408. 2646 , 52 | {1 :
408. 2644

PR 31 AR Y, d.r. =1:1;"H NMR (400 MHz, CDCl, ) ,5:8.49(d,J=8.1 Hz,0.5 H) ,8.41
(d,J=8.1Hz,0.5 H),7.25(d,J=3.5 Hz,0.5H) ,7.22(d,J=3.4 Hz,0.5H) ,4.08 ~3.89(m,2H) ,
2.64(d,J=8.1Hz,1H),2.32(d,J=14.7 Hz,1H) ,2.27 ~1.97 (m,2H),1.82(s,1.5H) ,1.80 (s,
1.5H),1.64 ~1.53(m,5H) ,1.46 ~1.34(m,4H) ,1.05 ~0.93(m,12H) ;*C NMR(101 MHz,CDCL,) ,§:
175.0,163.9(d,J =260.3 Hz) ,162.4,143.4(dd,J =17.6,7.9 Hz) ,130.4(dd,J =40.9,5.6 Hz) ,128. 1
(dd,J=25.9,12.1 Hz),122.3,122.0(d, J=14.7 Hz) ,121.3,115.4(dd, J=25.1,11.7 Hz) ,48.0,
47.9,45.6,40.8,35.6,35.3,33.5,33.4,29.5,25.5,24.4,23.2,20.3,13.8,9.9,9.7,8. 9; HRMS ( ESI)
HEAEC,  Hy FN,O,[ M + H] *:426. 2552, S2{{E : 426. 2550 ,

W 3i. Tofa iRy, d.r. =1:1;'H NMR (400 MHz, CDCl;) ,8:8.34 ~8.31(m,1H),7.89 ~7.78
(m,1H),7.63 ~7.54(m,1H) ,4.88(d,J=16.8 Hz,0.5H) ,4.86(d,J=16.8 Hz,0.5H) ,4.70(d,J =
16. 8 Hz,0.5H) ,4.68(d,J =16.8 Hz,0.5H) ,4.26 ~4.20(m,2H) ,2.83(d,J=14.6 Hz,0.5H) ,2. 68
(d,J=14.8 Hz,0.5H) ,2.47(d,J =14.8 Hz,0.5H) ,2.25(d,J =14.6 Hz,0. 5H) ,2.08 ~1.95(m,2H) ,
1.80 ~1.72(m,3H) ,1.67(s,1.5H) ,1.66(s,1.5H) ,1.33 ~1.24(m,5H) ,1.08(s,1. 5H) ,1.02 ~ 0. 94
(m,7.5H);"”C NMR (101 MHz, CDCl,),§:175.3,174.7,167.9,167.7,162.9,141.0, 140.9, 140. 7,
140.3,132.1,131.9,128.7,127.9,127.4,127.1,126.3,126.0,125.0,124.6,122.6,122.3,61.7,61. 6,
48.5,47.3,46.0,45.9,43.2,43.1,41.7,41.6,35.6,35.5,35.3,35.0,33.8,33.7,33.4,27.4,27.0,
25.8,23.5,14.2,9.8,9.7,9.0,8.9; HRMS ( ESI) i} % {5 C,sH,,N;O, [ M + H] * . 438. 2388, 52 {i :
438.2392

7 3k TG R 4 ; 'H NMR (400 MHz, CDCI,) ,5:8.23(d,J=2.2 Hz,1H) ,7.55(dd, J=8.3,
2.3 Hz,1H),7.33(d,J=8.4 Hz,1H) ,3.66(s,3H),3.38(s,3H),3.12(s,3H) ,2.64(d,J =14.5 Hz,
1H),2.55(d, J=14.5Hz, 1H) ,1.62 (s,6H),1.56 (s,3H),1.00 (s,3H),0.89 (s,3H); "C NMR
(101 MHz,CDCL,) ,5:176.9,176.6,176.3,164.2,144.1,140.2 ,131.1,127.0,125.7,124.6,52.3 ,51. 5,
51.2,46.4,45.7,41.6,33.3,28.9,27.3,26.4,23.3; HRMS ( ESI) 3} % {4 C,,H,,NO, [M + H]*.
404. 2068 , SZili{H :404. 2071,

P 31 TR Y ; 'H NMR (400 MHz, CDCL, ) ,5:8.25(d,J=2.0 Hz,1H),7.53(dd,J=8.3,
2.1 Hz,1H),7.46(d,J=7.2 Hz,2H) ,7.34 ~7.19(m,4H),5.25(d,J=13.7 Hz,1H) ,5.13(d, J =
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13.7 Hz,1H) ,3.64(s,3H) ,3. 11(s,3H) ,2.64(d,J =14.4 Hz,1H) ,2.59(d,J =14.4 Hz,1H) ,1. 61 (s,
6H),1.53(s,3H),1.00(s,3H),0.72(s,3H) ;" C NMR (101 MHz, CDCL,),5:177.0,176.5,176.0,
163.9,144.1,140.2,136.8,131.3,129.2,128.3,127.1,125.9,124.6,52.4,51.4,50.6,46.4,46.0,
43.9,41.6,33.7,29.2,26.4,26.3,23. 1 ; HRMS ( ESI) i1 &4 C,, H,, NO, [ M + H] * :480. 2381, S i/ {E :
480. 2384

P 3m: Jo AR 4 ; ' H NMR (400 MHz, CDCL, ) ,8:8.23(d,J=2.1 Hz,1H),7.57(dd,J=8.3,
2.2 Hz,1H) ,7.34(d,J=8.4 Hz,1H) ,4.86(d,J=16.6 Hz,1H) ,4.63(d,J=16.6 Hz,1H) ,4.2 ~4.1
(m,2H) ,3.66(s,3H),3.15(s,3H) ,2.69(d,J =14.6 Hz,1H) ,2.63(d,J =14.6 Hz,1H) ,1.62(s,6H) ,
1.58(s,3H),1.28(t,J=7.6 Hz,3H) ,1.04(s,3H) ,0.92(s,3H) ;°C NMR( 101 MHz,CDCl,) ,5:177. 1,
176.5,175.8,167.9,163.5,144.2,140.4,131.5,127.1,126.0, 124.1,61.5,52.4,51.5,50.0, 46. 4,
46.0,41.6,41.5,33.8,29.0,26.4,26.3,23.5,14.1; HRMS (ESI) & {8 C,;H,NO, [M + H] "
476.2279 , SZiE :476. 2283,

2 R HHE

2.1 RMEHRE

DL N-PIG R SE-N-T R B (1a) 5 1, 1B (PR O bt G ) (2a) (90 B3R Ak B vy Sy A5 78 Ji
MARIREREBAER N A (R 1) o BB 5 T AU Ay A8 0 A I ] — BT S5 44k 4 ( DTBP)
AR A 45 R TR A HAR =8 3a kG 21, (7] i a & B /D B4 4a A2 (Entry 1)1,
FeA B 2 A 1 AURUT BE(TBHP) K, 8,0, , 5 DTBP A1 Fo AT 145 2 541K 19 7 48 ( Entries 2,3) . f# ]
23N SAAL VA DTBP XS K2 S A (Entrys 4 ~7) o ARHEFRAT] 5 1505 v bk — i A 9F 7 2256 2L KA
S SCHRARIE , 18 FBBCAT T2 0E V- S TE S -V- T 246 P I e o TR B A S s ok — 27 ok P G MLk
K, PO, J B INF , A [T R RS AE TR RS0 : 1, 4- S8 I I HFR =8 3a 0977 R 2 5 5
51% (Entries 4 ~7) #4505l 25 S84 R O, SOW AT 3] T AT 945 2R (Entry 8) o SR 41 R il 0,5
B, W) 3a PR EARE 20% (Entry 9) o J34b, SE56 K SRS T KF X4 3a BIE A 12 VR,
H7 323Kk 5] 68% (Entry 10) o {HJE, 41 NaF F1 CsF 25 H & HUAk £ 0 S5 I 30A FUAR 19 VE F ( Entries 11,
12) o 454, B, 41K, CO, K, HPO, M1 Cs,CO5, #EAT 1 3k — 25 By i 26 IF %2 LK, PO, 1Y 85CR B £
(Entries 13 ~15) o 53 4b il X B RRF A5 LI, AR 1, LA (R L H G ) 09 1 &= A F] T
AT (Entry 16)

25 LTI B AR RN S5 AR < N-TR M o BE-V-T B 2R HH B A 1a (0.3 mmol ) (1, T-f A (FA 2 4
) (1.2 mmol) \K;PO, (0.6 mmol) KF(0.6 mmol) £l Cul ( FE/R 5341 20% ) Ak, — 48753 (2 mL)
P i EE S 90 °C L AEA SERE U 10 b,

®1 RUREEZFHER

Table 1 Screening of optimal reaction conditions”

O
B CN
N” n-bu . N N Metal/[O]
OJ\f NC additive, solvent
la 2a

Entry [0] Base/additive Solvent Yield” of compd. 3a/%
1 DTBP none DMF trace
2 TBHP none DMF trace
3 K,S,0, none DMF trace
4 air K, PO, DMF 13

Continued on next page
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continued from previous page

Entry [0] Base/additive Solvent Yield® of compd. 3a/%
5 air K;PO, DMSO 16
6 air K;PO, dioxane 53
7 air K, PO, CH,CN 2
8 0, K; PO, dioxane 51
9¢ — K;PO, dioxane 20
10 air K;PO,/KF dioxane 68
11 air K;PO,/NaF dioxane 59
12 air K;P0,/CsF dioxane 50
13 air K,CO;/KF dioxane 17
14 air K, HPO,/KF dioxane 36
15 air Cs, CO5;/KF dioxane 11

164 air K;PO,/KF dioxane 26

a. Reaction conditions ; compound 1a(0. 3 mmol) , compound 2a(1.2 mmol), Cul(20 % molar fraction), oxidant(0.6 mmol) or O,/air
(1 atm) , base(0.6 mmol ), additive (0.9 mmol) and solvent(2 mL) at 90 °C for 10 h. DTBP = di-tert-butyl peroxide, TBHP = teri-butyl
hydroperoxide, DMF = dimethyl formamide, DMSO = dimethyl sulfoxide; b. yield of the isolated product;. c. uder N, atmosphere; d. reducing the

amount of compound 2a to 2. 4 mmol.

2.2 REEYSEE

RV RN A&, A5 48 T HR W3 FHVE ] (Scheme 2) o &5 SRR W], N- 1A 5 I 56-V-
R R T It 4 11 2% b BOA 3 1 7 B P 3R IR By A Slie s, o, N Q5 B 3% 4% n-Bu Me , Ph,
CH, CO, ECHARAL Y BONL A R AN RLLF , 23050 AR 5577 R A 2] 1) 3a 3¢ 3d T 3j. 738k, BERY)
RIS AR SR A6 PR IR A R R WX S U IR ] (4-CLL4-F 55) XHZ R F R B 1A
P, 20 B DL S DL B A 2174 3b 310 (HJE, A TR BURIR LA — S fir B 1 U CEE AT (ANCF, |
4-NO, ) s S W SR 2%, ml e v T LA 1) MR Ak 2000 1 R 17 L B 9 1 (7490 3e (31) o e S )i
X B3R 1) 7 FEL SO AR AR, 4 , A7 FP BB C i JEE 4 B s RO I B H bR 30 B 40
7R AR S S SR A S TR R R A D AU 1 BN, S R PR AR A v A9 1, 23 ) LA

(8]
R Cul(20%(molar fraction))/air(1 atm) o 'R= =4 CN M
R 2 N~ ¥ R‘N"N‘R K,PO, (0.6 mmol) R X N,R3 ' fEl ./ CO,Me
4 - '
L KF(0.9 mmol), dioxane |,.r :
2 =
o * a ;"m“” 90 °C. 10~12 h R! o !
R L] A
(0.3 mmol) 3 4 “% 'CN

1
R'=H.F,Cl, et¢c R*=Me, Bn, CH,CO,Et, efc

3b, 60%

3d, 65%

3e, <5%
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CNMe O o CN
NC
N7 Et NN Er NN
o F 0]
Me
CN CN
3h, 51% Et 3i, 46% Et
3g, <5% dr=6:4 dr=1:1
CO,Me (0]
N/\©
0
2 CO Me
3k, 71% 31, 64% H

3Im, 56%

Scheme 2 Scope of methacyloyl benzamides

H A DL B 38530774 3h ~3m,
2.3 RNHE

h VAR RS AL, FRATTEAT 16 i (Scheme 3) o 5 R BoR  IMAGL & A HEE R 2,2,6,6-
DU F IR 2 EE A (TEMPO) I, IR S LA BE & AR, R Rt S W AT BB 8 7 17—~ H i
I

- 5
o ] | l,MP(){‘I 2 Immn] J‘ CN 0
Cul(20%(molar fraction))/air(1 atm)

CN
.n-Bu N K,PO, (0.6 mmol) . n-Bu
N + N~
NC KF(0.9 mmol), dioxane
0 (

e ) 90 °C, 10 h 0
. .2 mmo
(0.3 mmol) 2 3a, frace

la e N

Scheme 3 Control experiments for the reaction of 1a with 2a

HEF IR SR A FORIAE DG SCHRIE ™ FRATH LT AT BRI SR HLIE I 7 (Scheme 4) ¢ 1, 118
RTINS ) fE il B o B e A B i 5 A USREDRY) La ARG OV A 2%
AR B 336 P E R B Ao T SRR Bl R ) i C, SRS Al kP aff C A s 7 O HES B L
PRI D ARG Cu( 1) FEA A diFEd ik D SR Cu( 1) il ik BN SRS ik E 8 55— 1
I A AR, B R -1, 4-TIRRTAEY) FO455E , A didk A L iaiR F OGRS ™A A il b e i
G, #4&, PRK G # Cu( 1) S5 WAL, B IR C ML P 7 Ho (E1345 a2, 782 U AETE
LA Cu 1) BRI Cu( D) o e, IR G i — i 7 BOICHLIRK, PO, B 25 3 1M 45 5]
HAR™=H) 3a,
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Scheme 4 Proposed mechanism for the formation of compound 3a

3 45 ®

RSO T — A AR B/ 23 AR 2R 0T Y0 e 5 A 20000 1 2 o R B B Bl S M
TR SN T o A Ke A SRR 7 AR 1 T R el e O (R IR B, SEBL TR R B R R AR5 S
Heck JETU I/ 3L/ B CBO BREEIL ISR, BCNAG SR T T o-'B REALRR (A0) B , 1) 0 e PR 4 15 A

— Z IV HA A A BE R  5 MEk-1,3-(2H ,4H) o e A & BURA AR 25 T (E A U U
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Copper-catalyzed Cyclization of Benamides and Alkyl Azo
Compounds Leading to Isoquinolinediones Bearing
a-Substituted Quaternary Carbon

DENG Youlin, TANG Shi*, YUAN Li, LI Zengzeng, WANG Liangneng, LI Liyang,
HUANG Guixiu, LIU Yingying, WU Yiting, FU Li
( College of Chemisiry and Chemical Engineering ,Jishou University , Jishou , Hu'nan 416000 , China )

Abstract A radical cyclization reaction of benzamides toward isoquinolinedione bearing q-substituted
quaternary carbon was developed. Using alkyl azo compounds as tertiary radical sources, N-alkyl-/V-
methacryloylbenzamides underwent cascade radical addition/cyclization/C—C bond formation in the presence
of Cu catalyst and air, and constructed triple-fold carbon-carbon bonds in a single step, leading to a series of
isoquinolinediones in 41% to 71% yield. Notably, this work discovered a new type of radical precursor to
a-functional tertiary radical and a protocol to incorporate two a-functional tertiary alkyl moieties. The broad
substrate scope and high efficiency allow this method a cheap, simple and rapid catalytic synthetic entry to
pharmaceutically interesting isoquinolindiones.
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