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Synthesis of 5-phenylpent-4-ynoic acid. Chromium trioxide (2.5 g, 25 mmol) was dissolved
in water (7.5 mL), and concentrated sulfuric acid (2.5 mL) was added dropwise with careful
stirring and cooling in an ice-water bath. From this solution (Jones reagent), 4 mL were added
dropwise to a solution of pent-4-yn-1-ol (204 mg, 1.27 mmol) in acetone (20 mL) at 0°C.
Stirring was continued for 4 h at the same temperature, and then i-PrOH (5 mL) was added.
The mixture was acidified with 1 M aqueous HCI to pH = 1 and extracted with CH>Cl> (3 x
20 mL). The combined organic layers were washed with water (20 mL), dried over anhydrous
NaSO4 and filtered, and the filtrate concentrated in vacuo. Purification by flash column
chromatography (7:3 Hexanes:EtOACc) provided 5-phenylpent-4-ynoic acid (121.1 mg, 58%)
as white prisms; m.p. 96-99 °C (CHClIs) (Lit.! 103-107 °C); *H-NMR (CDCls) § 11.49 (s, 1H,
COOH), 7.49-7.34 (m, 2H, Harom), 7.34-7.16 (M, 3H, Harom), 2.89-2.51 (m, 4H, CHy); *C-
NMR (CDCl3) 6 178.4 (COOH), 131.6, 128.2, 127.9 (Carom), 123.4 (qCarom), 87.6 (qC), 81.4
(qC), 33.5 (CH2), 15.1 (CH>).

Table S1. Palladium-catalyzed formation of benzo[d]pyrrolooxazine-1,5-dione 4a. Initial
experiments.”

(0] (@)
e b mm
NH, T base, addt., t, T )5
3a 2a

Entry solv. (0.1 M) [Pd] (102mol%) Base Additive TCC) tt) 4a(%)
1 PhMe Pd(OAc): - - 100 96 -
2 MeOH 1 EtsN - 80 120 -
3 DMF PdCL Cs:COs - 120 120 -
4 THF Pd(PPhs)s DBU BFs-O(C2Hs): 80 120 -
5 H0 Pd(OAc): pyridine - 110 120 -
6 DMA 1 KOBu - 130 96 -
7 DMSO Pd(OAc): DMAP  BFs-O(CzHs)2 120 96 -
8 MeCN 1 Cs2C0s - 90 120 -
9 CH:ClL2 Pd(OAc): LiOH 70 96 -
9 CH:ClL 1 DIPEA 60 96 <5
10 THF Pd(PPhs)s EtsN BFsO(C2Hs): 80 120 -
11 MeOH Pd(PPhs)s NaOH 100 120 -
12 DMF PdCl2 KOHs - 120 96 -
13 CHCls (0.1) 1(10?) Cs2COs - 60 96 -
14 CH:ClL Pd(OAc): EtsN 70 96 <5
15 CHCIs (0.1) 1(10?) EtsN - 60 96 14
16 CH:CL2 (0.1)  1(10?) EtsN - 60 96 <5

* Reaction conditions: 2a (0.2 mmol), 3a (0.2 mmol), base (2 mol%), additive (102 mol%). * Isolated yields.
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Benzopyrrolooxazine dione 4a. Structure factor table

Bond precision:
Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

VA

Mu (mm-1)
FOOO

FoOQO'
h,k,1lmax
Nref

Tmin, Tmax
Tmin’

C-C = 0.0016 A

a=12.0162(2)

Correction method= ANALYTICAL

Data completeness= 0.999

R(reflections) =

S = 1.058

alpha=90 beta=90 gamma=90
100 K
Calculated Reported
2023.88(6) 2023.88(6)
Pbca Pbca
-P 2ac 2ab -P 2ac Zzab
Cl2 H11 N O3 Cl2 H11 N1 O3
Clz H11 N 03 Cl2 H11 N O3
217.22 217.22
1.426 1.426
8 8
0.858 0.858
912.0 912.0
915.03
14,14,17 14,14,17
2003 2001
0.847,0.918 0.891,0.943
0.847
Theta (max)= 72.440
0.0322( 1800) wWR2 (reflections)= 0.0833(
Npar= 146

Wavelength=1.54184

b=11.7139(2)

c=14.3786(3)
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Benzopyridothiadiazinone dioxide 4g. Structure factor table

Bond precision: C-C = 0.0020 A Wavelength=1.54184

Cell: a=11.5076(2) b=14.6631(2) c=7.0969 (1)
alpha=50 beta=96.595(1) gamma=90

Temperature: 100 K
Calculated Reported

Volume 1189.59(3) 1189.59(3)

Space group C c c1lc1

Hall group C -2yc C -2yc

Moiety formula C12 H14 N2 03 S Cl2 H14 N2 03 51

Sum formula Cl2 H14 N2 03 S Cl2 H14 N2 03 S

Mr 266.31 266.31

Dx,g cm-3 1.487 1.487

Z 4 4

Mu (mm-1) 2.460 2.460

FOOO 560.0 560.0

FooOO’ 562.96

h,k,lmax 14,18, 8 14,18,8

Nref 2341 [ 1175] 2286

Tmin, Tmax 0.625,0.754 0.602,0.829

Tmin’ 0.438

Correction method= ANALYTICAL

Data completeness= 1.95/0.98 Theta(max)= 71.980
R(reflections)= 0.0208( 2277) wR2 (reflections)= 0.0545( 2286)
S = 1.078 Npar= 212
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Benzopyridooxazine dione 4e. Structure factor table

Bond precision:
Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
Fooo

FooO’

h,k, 1lmax
Nref

Tmin, Tmax
Tmin'’

C-C = 0.0017 A
a=6.5496 (1)
alpha=50

100 K

Calculated
2853.34(7)
Pbca

-P 2ac 2ab
C1l8 H15 N 03
Cl8 H15 N O3
293 .31

1.366

8

0.761

1232.0
1235.86
8,22,29

2938
0.827,0.874
0.827

Correction method= ANALYTICAL

Data completeness= 0.999

R(reflections) =

S = 1.058

0.0362( 2796)

Wavelength=1.54184

b=18.3428(3)
beta=%0

c=23.7505(3)
gamma=90

Theta (max) =

wR2 (reflections)= 0.0926(

Npar= 199

Reported
2853.34(7)
Pbca

-P 2ac 2ab
C18 H15 N1 03
C18 H15 N O3
293.31

1.366

8

0.761

1232.0

8,22,29

2934
0.861,0.900

74.930
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Table S2. Reaction of methylene lactone 7 with anthranilic acid 3a

0 3a (1.5 equiv.)
/ 1 ) FeBrz, EtsN (@)
o -
CHCI3 (0.5 M) N

\

7 T, t

Entry 1 (mol%) EtsN (mol%) FeBrs (mol%) T (°C) t (h) 4a (%)?

1 1(102) 2 - 50 24 -
2 1 (102) 2 - 120 96 14
3 1(102) - - 120 96 7
4 - 2 10?2 80 96 -
5 - 2 1072 120 96 <5
6 - - 102 120 96 -
7° 1 (10 102 10 120 96 8
8¢ 1 (10 2 104 120 96 10
9° 1 (102) 2 10?2 120 96 90

a |solated yields.

Figure S1. Transient species and catalysts detected by ESI-mass spectrometry

S6



ESI-MS analysis

Pd(11) complex A (M*)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min=-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1719 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-20 H:0-18 N:0-3 0:0-2 Br:0-2 102Pd:0-1 104Pd:0-1 105Pd:0-1 106Pd: 0-1 108Pd: 0-1
110Pd: 0-1

NCGOo08
PAT160212-33588-01 (0.037) Is (1.00,1.00) C20H18N302Pd 1: TOF MS ES+
2.5%e+012
438.0442
1903 436.0439 #37.0452 \ 439.0469 4400440 441.0470 442.0454 430483
LA L L L L I L L L R L B L L B NS
436.00 437.00 438.00 439.00 440.00 441.00 442.00 443.00
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
437.0452 437.0450 0.2 0.5 13.5 87.4 n/a n/a C20 H18 N3 02 105pd
Pd(I1) complex B (MH")
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT = 3
Monoisotopic Mass, Even Electron lons
1719 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-20 H:0-18 N:0-3 0:0-2 Br:0-2 102Pd:0-1 104Pd:0-1 105Pd:0-1 106Pd: 0-1 108Pd: 0-1
110Pd: 0-1
NCG008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C20H18N302Pd 1: TOF MS ES+
2.59e+012
438.0442
1993 4360430 437.0452 ‘ 439.0469 440.0440 441.0470 442.0454 m30483
S e e L L et S B T T e e e L TN B B i
436.00 437.00 438.00 439.00 440.00 441.00 442.00 443.00
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
437.0452 437.0450 0.2 0.5 13.5 87.4 n/a n/a C20 H18 N3 02 105rd
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Intermediate C1 (M*)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 1.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Manoisotopic Mass, Even Electron lons

54 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-50 H:0-50 N:0-10 0O:0-10 Br:0-10

NCG008

PAT160212-33588-01 (0.037) Is (1.00,1.00) C5H702 1: TOF MS ES+
9.41e+012

99.0446
190 100.0480
'ﬁ\””\"”ll'”'|'"'|""|""|'"'\”'w"”\""|""|'"'|""|""|""\”‘w"”\"”|""|'"'|""|""|”"\”" m'z
99.00 99.10 99.20 99.30 99.40 99.50 99.60 99.70 99.80 99.90 100.00 100.10

Minimum: -1.5

Maximum: 1.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

99.044¢ 99.0446 0.0 0.0 2.5 82.0 n/a n/a Cc5 H7 02

Fe complex C2 (MH™)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 0.3 mDa / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

413 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-5 H:0-7 N:0-3 0:0-2 54Fe:0-1 56Fe:0-1 57Fe:0-1 58Fe:0-1 Br:0-2

NCGo08

PAT160212-33588-01 (0.037) Is (1.00,1.00) C5SH7Br2Fe02 1: TOF MS ES+
4.47e+012

314.8143
193 a10.8200 812.8165 313.8190 | 315.8168 316.8122 a7giar
L 2 N N L BN BN L BN R L BN L L BB LA LS L BN R L B
311.00 312.00 313.00 314.00 315.00 316.00 317.00 318.00

Minimum: -1.5

Maximum: 0.3 10.0 50.0

Mass Calc. Mass mDa PPM DEE i-FIT Norm Conf (%) Formula

314.8143 314.8146 -0.3 -1.0 1.5 82.6 n/a n/a C5 H7 02 58Fe Br2
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Pd(I1) complex Cz (M*)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 0.3 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1841 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-20 H:0-20 N:0-3 0:0-2 Br:0-2 102Pd: 0-1 104Pd: 0-1 105Pd:0-1 106Pd:0-1 108Pd: 0-1
110Pd: 0-1

NCGO008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C20H18N302Pd 1: TOF MS ES+
2.59e+012
438.0442
1003 436.0430 487.0452 | 439.0469 4409840 441.0470 442.0454 4430483
R L L L L D U L L L L L L L L I L
436.00 437.00 438.00 439.00 440.00 441.00 442.00 443.00
Minimum: -1.5
Maximum: 0.3 10.0 50.0
Mass Calc. Mass mDa PPM DEE i-FIT Norm Conf (%) Formula
437.0452 437.0450 0.2 0.5 13.5 88.2 n/a n/a C20 H18 N3 02 105Pd
Intermediate D1 (M*)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 0.3 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isctope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
447 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-20 H:0-20 N:0-3 0:04 Br:0-2 102Pd: 0-1 104Pd: 0-1 105Pd:0-1 106Pd:0-1 108Pd: 0-1
110Pd: 0-1
NCG008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C12H14NO4 1: TOF MS ES+
8.62e+012
1 236.0923
Q;gg | 237.0955 238.0977 mz
-————t 7477
236.00 236.25 236.50 236.75 237.00 237.25 237.50 237.75 238.00 238.25
Minimum: -1.5
Maximum: 0.3 10.0 50.0
Mass Calc. Mass mDa PPM DEBE i-FIT Norm Conf (%) Formula
236.0923 236.0923 0.0 0.0 6.5 38.5 n/a n/a C12 H14 N 04
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Pd(I1) complex D2 (M*)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

7598 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-27 H:0-27 N:0-4 0O:0-4 Br:0-2 102Pd:0-1 104Pd:0-1 105Pd: 0-1 106Pd: 0-1 108Pd: 0-1
110Pd: 0-1

NCG008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C27H25N404Pd 1: TOF MS ES+
2.53e+012
575.0921
193 s7aper7 5740930 576.0948 °77.pes 578.0947 579.0033 580,061 f
-ttt Yt m'z
573.00 574.00 575.00 576.00 577.00 578.00 579.00 580.00
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa FPM DEE i-FIT Norm Conf (%) Formula
574.0830 574.0927 0.3 0.5 17.5 86.9 n/a n/a C27 H25 N4 04 105Pd
Fe complex D3 (MH*)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 0.5 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
716 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-12 H:0-14 N:0-2 0O:0-4 54Fe:0-1 56Fe:0-1 57Fe:0-1 58Fe:0-1 Br:0-2
NCGo08
PAT160212-33588-01 (0.037) Is (1.00,1.00) C12H14Br2FeNO4 1: TOF MS ES+
4.13e+012
451.8620
%3 447308 449.8642 450.8670 452.8648 453.8601 4548628
T S B L B o e T e B B s e
448.00 449.00 450.00 451.00 452.00 453.00 454.00 455.00
Minimum: -1.5
Maximums: 0.5 10.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula
451.8620 451.8622 -0.2 -0.4 5.5 81.0 n/a n/a ClZ H14 N 04 58Fe Br2
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Intermediate E1 (M*)

Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
48 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-12 H:0-14 N:0-2 0:04 Br:0-2
NCG008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C12H14NO4 1: TOF MS ES+
8.62e+012
236.0923
1 Q’%g 237.0955 238.0977 iz
-————t 7477
236.00 236.25 236.50 236.75 237.00 237.25 237.50 237.75 238.00 238.25
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm conf (%) Formula
236.0923 236.0923 0.0 0.0 6.5 38.3 n/a n/a C12 H14 N 04
Pd(11) complex E2 (M*)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
7598 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-27 H:0-27 N:0-4 0:0-4 Br:0-2 102Pd:0-1 104Pd:0-1 105Pd:0-1 106Pd: 0-1 108Pd: 0-1
110Pd: 0-1
NCG008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C27H25N404Pd 1: TOF MS ES+
2.53e+012
575.0921
193 s7ager7 5740980 576.0948 °77.pes 578.0947 579.0033 580.0961 f
o L L B B e e e B B A L i we B o S i s m el |1 1774
573.00 574.00 575.00 576.00 577.00 578.00 579.00 580.00
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa FPM DEE i-FIT Norm Conf (%) Formula
574.0830 574.0927 0.3 0.5 17.5 86.9 n/a n/a C27 H25 N4 04 105Pd
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Fe complex Es (MH*)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 0.5 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Menoisotopic Mass, Even Electron lons

716 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-12 H:0-14 N:0-2 0O:0-4 54Fe:0-1 56Fe:0-1 57Fe:0-1 58Fe:0-1 Br:0-2

NCG008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C12H14Br2FeNO4 1: TOF MS ES+
4.13e+012
451.8620
%3 447908 449.9642 450.8670 | 452.8648 453.8601 4548628
LI L B L B N B B LN BN L I BN I B RN AL RN
448.00 449.00 450.00 451.00 452.00 453.00 454.00 455.00
Minimum: -1.5
Maximum: 0.5 10.0 50.0
Mass Calc. Mass mDa FPM DEE i-FIT Norm Conf (%) Formula
451.8620 451.8622 -0.2 -0.4 5.5 81.0 n/a n/a Cl2 H14 N 04 58Fe Br2
Intermediate F1 (M*)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
430 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-27 H:0-27 N:0-4 0:04 Br:0-2 102Pd:0-1 104Pd: 0-1 105Pd:0-1 106Pd:0-1 108Pd: 0-1
110Pd: 0-1
NCG008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C12H12NO3 1: TOF MS ES+
8.65e+012
1 218.0817
%OE | 219.0849 220.0873
777 77— T M/Z
218.00 218.25 218.50 218.75 219.00 219.25 219.50 219.75 220.00 220.25
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
218.0817 218.0817 0.0 0.0 7.5 42.3 n/a n/a Cl2 H12 N 03
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Fe complex F2 (M*)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 0.5 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used fori-FIT = 3

Monoisotopic Mass, Even Electron lons

453 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-12 H:0-12 N:0-1 0:0-4 54Fe:0-1 56Fe:0-1 57Fe:0-1 58Fe:0-1 Br:0-2

NCG008
PAT160212-33588-01 (0.037) Is (1.00,1.00) C12H12Br2FeNO3 1: TOF MS ES+
4.13e+012
433.8514
%3 4208580 431.5536 432.8564 | 434.8542 435.8495 68522
LS A L L L AN L O L B N L LN B LN B L L B R
430.00 431.00 432.00 433.00 434.00 435.00 436.00 437.00
Minimum: -1.5
Maximum: 0.5 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
433.8514 433.8517 -0.3 -0.7 6.5 81.0 n/a n/a Cl2 H12 N O3 58Fe Br2
EtsNH (MH"*)
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
24 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-20 H:0-18 N:0-3 0:0-2 Br:0-2 102Pd:0-1 104Pd: 0-1 105Pd:0-1 106Pd:0-1 108Pd: 0-1
110Pd: 0-1
NCGOo08
PAT160212-33588-01 (0.037) Is (1.00,1.00) C6H16N 1: TOF MS ES+
9.30e+012
102.1283
192 103.1314
OE.H‘lw.‘.‘..,....,........,...".H_H — 77 m/z
102.20 102.40 102.60 102.80 103.00 103.20
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
102.1283 102.1283 0.0 0.0 -0.5 81.3 n/a n/a C6 H16 N
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Pd(11) complex 1 (MH")

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 1.0 mDa / DBE: min=-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

623 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-15 H:0-13 N:0-3 0:0-1 Br:0-1 102Pd:0-1 104Pd:0-1 105Pd:0-1 106Pd:0-1 108Pd: 0-1
110Pd: 0-1

NCGoo8

PAT160212-33588-01 (0.037) Is (1.00,1.00) C15H13BrN3Pd 1: TOF MS ES+
2.44e+012

421.9323
‘Q,gg 417.9333 418.9345 4'9'|9328 4205331 | 422.9351 4239823 424.9352 4259927
LR B L L DL B LU L UL L LR B L L B L L AL LR L LR B
418.00 419.00 420.00 421.00 422.00 423.00 424.00 425.00 426.00

Minimum: -1.5

Maximum: 1.0 10.0 50.0

Mass Calc. Mass mDa PEM DBRE i-FIT Norm Conf (%) Formula

419.9328 419,9328 0.0 0.0 10.5 84.8 n/a n/a Cl5 H13 N3 Br 106Pd

Pd(I1) complex 1' (M*)

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

279 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-15 H:0-13 N:0-4 Br:0-1 102Pd:0-1 104Pd: 0-1 105Pd:0-1 106Pd: 0-1 108Pd:0-1 110Pd: 0-1

NCGo08

PAT160212-33588-01 (0.037) Is (1.00,1.00) C15H12N3Pd 1: TOF MS ES+
2.63e+012

340.0072
1993 s380072 339.0084 341.0009 dezom 343.0100 344.0085 3450113
et T e e
338.00 339.00 340.00 341.00 342.00 343.00 344.00 345.00

Minimum: -1.5

Maximum: 5.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

339.0084 339.0082 0.2 0.6 11.5 87.9 n/a n/a €15 H12 N3 105Pd
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NMR Spectra

3a-methyl-3,3a-dihydro-5H-benzo[d]pyrrolo[2,1-b][1,3]oxazine-1,5(2H)-dione (4a)
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2-hexyl-3a-methyl-3,3a-dihydro-1H-benzo[d]pyrrolo[2,1-b][1,3]oxazine-1,5(2H)-dione (4b)
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6a-methyl-5H-benzo[4,5][1,3]oxazino[2,3-a]isoindole-5,11(6aH)-dione (6¢)
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4a-methyl-2,3,4,4a-tetrahydro-1H,6H-benzo[d]pyrido[2,1-b][1,3]oxazine-1,6-dione (4d)
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3a-benzyl-3,3a-dihydro-5H-benzo[d]pyrrolo[2,1-b][1,3]oxazine-1,5(2H)-dione (4e)
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3a-methyl-2,3,3a,4-tetrahydro-1H-benzo[e]pyrrolo[2,1-c][1,2,4]thiadiazin-1-one 5,5-dioxide
(4%)
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6a-methyl-6a,7,8,9-tetrahydrobenzo[e]pyrido[2,1-c][1,2,4]thiadiazin-10(6H)-one 5,5-dioxide
(49)
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3a-benzyl-2,3,3a,4-tetrahydro-1H-benzo[e]pyrrolo[2,1-c][1,2,4]thiadiazin-1-one
(4h)
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3a-methyl-3,3a,4,9-tetrahydropyrrolo[2,1-b]quinazolin-1(2H)-one (6a)
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4b-methyl-5,10-dihydroisoindolo[1,2-b]quinazolin-12(4bH)-one (6b)
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5a-methyl-5,5a,6,7,8,11-hexahydro-9H-pyrido[2,1-b]quinazolin-9-one (6¢)
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3a-benzyl-3,3a,4,9-tetrahydropyrrolo[2,1-b]quinazolin-1(2H)-one (6d)
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3a-methyl-2,3,3a,4-tetrahydro-1H-benzo[d]pyrrolo[1,2-a]imidazol-1-one (6€)
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8a-methyl-7,8,8a,9-tetrahydro-6H-pyrrolo[1',2":1,2]imidazo[4,5-b]pyridin-6-one (6g)
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