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1) General Information

Starting material were prepared according to the literature reported protocols.t *H, 3C and DEPT
NMR spectra were recorded on a 400 MHz Varian Unity Plus or Varian Mercury plus
spectrometer or JEOL 400 MHz. The chemical shift (8) values are reported in parts per million
(ppm), and the coupling constants (J) are given in Hz. The spectra were recorded using CDClIs as
a solvent. 'H NMR chemical shifts are referenced to tetramethylsilane (TMS) (0 ppm). *C NMR
was referenced to CDCIs (77.0 ppm). The abbreviations used are as follows: s, singlet; d, doublet;
t, triplet; g, quartet; dd, doublet of doublet; ddd, doublet of doublet of doublet; dt, doublet of
triplets; td, triplet of doublet; m, multiplet. Mass spectra and high-resolution mass spectra
(HRMS) was measured using the ESI (FT-MS solariX) at National Sun Yat-Sen University,
Kaohsiung, Taiwan or LTQ Orbitrap XL (Thermo Fischer Scientific) at National Chung Hsing
University. Melting points were determined on an EZ-Melt (Automated melting point apparatus).
All products reported showed 'H NMR spectra in agreement with the assigned structures.
Reaction progress and product mixtures were routinely monitored by TLC using Merck TLC
aluminum sheets (silica gel 60 F254). Column chromatography was carried out with 230-400
mesh silica gel 60 (Merck)/neutral alumina and a mixture of hexane/ethyl acetate or hexane as an

eluent.
2) General Experimental Procedure and Spectral Characterization
General procedure for preparation of (Z)-N-(tert-Butyl)-2-(tert-butylimino)-5-phenyl-2H-

pyrrol-3-amine (3aa).

/OAc
N Pd(PPhs)4 (5.0 Mol %) NH
| . @C% DBU (2.2 equiv) —
Toluene, reflux SN —N
la 2a 3aa )T

To an oven dried sealed tube was added (E)-1-phenylethan-1-one O-acetyl oxime (89 mg,
0.5 mmol) in 2.0 mL of toluene followed by the sequential addition of tertiary butyl isocyanide
2a (121 pL, 1.05 mmol), DBU (164 uL, 1.1 mmol), and Pd(PPh3)s (29 mg, 5 mol%). The
reaction mixture was allowed to stir at reflux for 4h. After the completion, the reaction mixture

was cooled to room temperature and diluted with 5.0 mL of water. The water layer was extracted
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with (3X10 mL) of ethyl acetate and the combined ethyl acetate layer was given brine wash
(1X10 mL). The final ethyl acetate layer was dried over sodium sulfate and concentrated under
reduced pressure to get the crude compound. The obtained crude was purified using column
chromatography by eluting from hexane to 5% ethyl acetate/hexane to afford pure (Z)-N-(tert-
Butyl)-2-(tert-butylimino)-5-phenyl-2H-pyrrol-3-amine (3aa) as a dark red solid (122 mg, yield
86%); Mp 99-101 °C; *H NMR (400 MHz, CDCls) ¢ 8.06 — 8.03 (m, 2H), 7.44 — 7.40 (m, 3H),
5.69 (s, 1H), 1.53 (s, 9H), 1.38 (s, 9H); *C NMR (100 MHz, CDCls) ¢ 179.11, 163.08, 158.40,
134.71, 131.20, 130.99, 128.98, 128.37, 128.23, 90.40, 54.53, 54.26, 29.77; HRMS (ESI) calcd
for C1gH26N3 [M + H]*: 284.2121; found: 284.2112.

(2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(o-tolyl)-2H-pyrrol-3-amine  (3ba). Following the

)< general procedure on a 0.5 mmol scale for 2 h giving the compound
NH as a dark red solid (121 mg, yield 81%); Mp 107-108 °C; *H NMR
g WY (400 MHz, CDCIs) ¢ 7.85-7.83 (m, 2H), 7.33-7.29 (m, 1H), 7.26-

SN )T 7.24 (m, 1H), 5.67 (s, 1H), 2.41 (s, 3H), 1.53 (s, 9H), 1.37 (s, 9H);
3ba 13C NMR (101 MHz, CDCls) ¢ 162.99, 137.83, 134.56, 131.83,
128.41, 128.14, 125.18, 90.40, 53.89, 53.43, 30.03, 29.47, 21.43; HRMS (ESI) calcd for
C1oH26N3 [M + H]*: 298.2278; found: 298.2279.

(Z2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(p-tolyl)-2H-pyrrol-3-amine  (3ca). Following the

)( general procedure on a 0.5 mmol scale giving the compound as a
NH dark red solid (128 mg, yield 86%); Mp 109-111 °C; *H NMR (400
) Y MHz, CDCl3) 6 7.94 (d, J = 8.4 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H),

oW )T 5.65 (s, 1H), 2.39 (s, 3H), 1.52 (s, 9H), 1.37 (s, 9H); 13C NMR (101
MHz, CDClz) ¢ 163.22, 157.71, 141.52, 131.85, 129.00, 128.02,
89.91, 54.58, 53.76, 30.07, 29.66, 21.64; HRMS (ESI) calcd for C19H2sN3 [M + H]*: 298.2278;
found: 298.2267.
(Z2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(2-methoxyphenyl)-2H-pyrrol-3-amine (3da).

X Following the general procedure on a 0.5 mmol scale for 1 h giving
NH the compound as a dark brown solid (123 mg, yield 78%); Mp 87-89
)i °C: IH NMR (400 MHz, CDCls) § 8.38 (dd, J = 7.8, 1.8 Hz, 1H),

N
P )T 7.34 (ddd, J = 8.3, 7.4, 1.9 Hz, 1H), 7.02 (ddd, J = 8.2, 7.6, 1.0 Hz,
O
3da 1H), 6.90 (d, J = 8.0 Hz, 1H), 6.14 (s, 1H), 3.89 (s, 3H), 1.51 (s, 9H),
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1.35 (s, 9H); *C NMR (101 MHz, CDCls) ¢ 161.81, 160.76, 159.24, 131.32, 130.71, 123.47,
120.48, 110.79, 96.80, 55.40, 52.73, 30.17, 29.16; HRMS (ESI) calcd for C19H2sN30 [M + H]*:
314.2227; found: 314.2217.
(2)-N-(Tert-Butyl)-2-(tert-butylimino)-5-(4-methoxyphenyl)-2H-pyrrol-3-amine (3ea).

,S< Following the general procedure on a 0.5 mmol scale giving the

NH compound as a dark brown solid (127 mg, yield 81%); Mp 82-84

) Y °C; 'H NMR (400 MHz, CDCls) ¢ 8.03 (d, J = 8.0 Hz, 2H), 6.94

N )T (d, J = 8.0 Hz, 2H), 5.61 (s, 1H), 3.86 (s, 3H), 1.52 (s, 9H), 1.37 (s,

~0 3ea 9H); 13C NMR (101 MHz, CDCls) & 163.44, 162.25, 129.95,

127.31, 113.70, 89.28, 55.35, 54.76, 53.43, 30.20, 29.25; HRMS (ESI) calcd for C19H28N3O [M
+ H]*: 314.2227; found: 314.2216.
(Z2)-N-(Tert-butyl)-2-(tert-butylimino)-5-(3,4-dimethoxyphenyl)-2H-pyrrol-3-amine (3fa).

Following the general procedure on a 0.5 mmol scale giving the

NH compound as a dark red sticky mass (143 mg, yield 83%); H

o \/ N NMR (400 MHz, CDClz) ¢ 7.66-7.63 (m, 2H), 6.91 (d, J = 8.4 Hz,
N

g )T 1H), 5.60 (s, 1H), 3.96 (s, 3H), 3.94 (s, 3H), 1.52 (s, 9H), 1.38 (s,

~0 3fa

9H); 3C NMR (101 MHz, CDCls) 6 163.30, 157.20, 151.92,
148.71, 127.55, 122.12, 115.85, 110.58, 110.43, 89.35, 55.94, 55.90, 30.19, 29.25; HRMS (ESI)
calcd for C2oH3002N3 [M + H]*: 344.2333; found: 344.2337.
(2)-2-(3-(Tert-Butylamino)-2-(tert-butylimino)-2H-pyrrol-5-yl) phenol (3ga).

;( Following the general procedure on a 0.5 mmol scale for 1 h giving
NH the compound as a dark red solid (134 mg, yield 89%); Mp 126-128
=\ °C; 'H NMR (400 MHz, CDCls) ¢ 14.87 (s, 1H), 7.56 (dd, J = 8.0, 1.6
N )T Hz, 1H), 7.35 (ddd, J = 8.4, 7.2, 1.6 Hz, 1H), 6.92 (d, J = 8.4 Hz, 1H),
OH 3ga 6.79 (t, J = 8.0 Hz, 1H), 5.60 (s, 1H), 1.45 (s, 9H), 1.42 (s, 9H); *C

NMR (101 MHz, CDCls) § 166.84, 157.57, 152.62, 135.14, 129.51, 119.65, 117.78, 115.27,
87.17, 56.28, 52.45, 30.51, 28.70; HRMS (ESI) calcd for C1gH2sNsO [M + H]*: 300.2070; found:
300.2062.
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(2)-N-(2-(3-(tert-Butylamino)-2-(tert-butylimino)-2H-pyrrol-5-yl)phenyl) acetamide (3ha).

;( Following the general procedure on a 0.5 mmol scale giving the
NH compound as a dark brown solid (143 mg, yield 84%); Mp 131-133
) WY °C; 'H NMR (400 MHz, CDCls3) 6 13.05 (s, 1H), 8.81 (dd, J = 8.5,

N )\\ 1.0 Hz, 1H), 7.79 (dd, J = 8.0, 1.6 Hz, 1H), 7.47 (ddd, J = 8.7, 7.2,

NH 1.6 Hz, 1H), 7.10 (ddd, J = 8.4, 7.6, 1.6 Hz 1H), 5.66 (s, 1H), 2.25 (s,

o)\ 3ha 3H), 1.52 (s, 9H), 1.41 (s, 9H); 3C NMR (101 MHz, CDCls) ¢

169.26, 161.66, 153.46, 141.47, 133.11, 130.20, 122.25, 120.48, 119.02, 89.93, 55.94, 52.31,
30.69, 28.63, 25.74; HRMS (ESI) calcd for CaoHasON4 [M + H]*: 341.2336; found: 341.2339.

(2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(4-chlorophenyl)-2H-pyrrol-3-amine (3ia).
Following the general procedure on a 0.5 mmol scale giving the

NH compound as a dark brown solid (135 mg, yield 85%); Mp 98-100

=\ °C; 1H NMR (400 MHz, CDCls) 6 7.99 (d, J = 8.4 Hz, 2H), 7.40 (d,

N )R\ J = 8.4 Hz, 2H), 5.68 (s, 1H), 1.53 (s, 9H), 1.38 (s, 9H); 1*C NMR

cl 3ia (101 MHz, CDCls) 6 162.67, 136.75, 133.12, 129.15, 128.51, 90.45,

54.26, 29.79, 29.68, 29.63; HRMS (ESI) calcd for CigH2sNsCl [M + H]*: 318.1732; found:
318.1730.
(2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(3-fluorophenyl)-2H-pyrrol-3-amine (3ja).

N Following the general procedure on a 0.5 mmol scale for 2 h giving
NH the compound as a dark red solid (113 mg, yield 75%); Mp 115-117
— °C; 'H NMR (400 MHz, CDClz) ¢ 7.80-7.74 (m, 2H), 7.38 (td, J =

SN 8.0, 5.6, 1H), 7.12 (tdd, J = 8.0, 2.8, 0.8 Hz, 1H), 5.69 (s,1H), 1.52 (s,
)K\ 9H), 1.37 (s, 9H); *C NMR (101 MHz, CDCls) ¢ 162.88 (d, Jr = 244
Hz), 162.52, 159.15, 137.15 (d, JF = 7.6 Hz), 129.73 (d, Jr = 7.6
Hz), 123.53 (d, Jr = 2.0 Hz), 117.56 (d, JF = 22.0 Hz), 114.51 (d, Jr = 22.0 Hz), 91.10, 54.82,
54.18, 29.79; HRMS (ESI) calcd for C1gH2sN3F [M + H]*: 302.2027; found: 302.2020.
(2)-4-(3-(tert-Butylamino)-2-(tert-butylimino)-2H-pyrrol-5-yl) benzonitrile (3ka)
Following the general procedure 0.5 mmol scale for 2 h giving the
compound as a dark brown solid (120 mg, yield 78%); Mp 136-138
°C; 'H NMR (400 MHz, CDCls) 6 8.10 (d, J = 8.4 Hz, 2H), 7.69 (d, J
=8.4 Hz, 2H), 5.72 (s, 1H), 1.44 (s, 9H), 1.29 (s, 9H); *C NMR (101
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MHz, CDCls) ¢ 161.83, 160.10, 138.85, 131.95, 127.96, 118.84, 113.25, 92.51, 55.74, 53.57,
30.04, 29.29; HRMS (ESI) calcd for C1gH2sN4 [M + H]*: 309.2074; found: 309.2068.
Methyl (Z)-4-(3-(tert-Butylamino)-2-(tert-butylimino)-2H-pyrrol-5-yl) benzoate (3la).

Following the general procedure on a 0.5 mmol scale giving the

NH compound as a dark brown solid (121 mg, yield 71%); Mp 182-

N =N 183 °C; 'H NMR (400 MHz, CDCls) 6 8.07 (s, 4H), 5.79 (s, 1H),

0 )Y\ 3.93 (s, 3H), 1.53 (s, 9H), 1.37 (s, 9H); 3C NMR (101 MHz,

o 3la CDCls3) 0 166.81, 162.25, 160.00, 138.81, 131.55, 129.47, 127.59,

91.95, 55.23, 53.88, 52.20, 29.89, 29.55;HRMS (ESI) calcd for C2oH2sN302 [M + H]*: 342.2176;
found: 342.2166.

(Z2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(3,4-dichlorophenyl)-2H-pyrrol-3-amine (3ma).

-

X Following the general procedure on a 0.5 mmol scale for 2 h

NH giving the compound as a dark red solid (128 mg, yield 73%);

o \/ N Mp 177-178 °C; *H NMR (400 MHz, CDCls) ¢ 8.11 (d, J = 4.0
N )\\ Hz, 1H), 7.84 (dd, J = 8.4, 2.0 Hz, 1H), 7.48 (d, J = 8.4 Hz, 1H),

Cl 3ma 5.69 (s, 1H), 1.53 (s, 9H), 1.38 (s, 9H); 3C NMR (101 MHz,

CDCls) 0 162.25, 159.37, 134.72, 132.54, 130.22, 129.42, 126.85, 114.36, 91.03, 55.09, 54.05,
29.80, 29.58; HRMS (ESI) calcd for C1gH24N3Clz [M + H]*: 353.1341; found: 353.1342.
(Z2)-N-(tert-Butyl)-2-(tert-butylimino)-4,5-diphenyl-2H-pyrrol-3-amine (3na).

)( Following the general procedure on a 0.5 mmol scale at 90 °C
O NH giving the compound as a dark red solid (104 mg, yield 58%); Mp
—\ | 129-131 °C; *H NMR (400 MHz, CDClz) 6 7.43 (dd, J = 8.4, 1.2
O SN )\\ Hz, 2H), 7.31 — 7.26 (m, 4H), 7.23 = 7.21 (m, 2H), 7.14 (t, J = 7.6
3na Hz, 2H), 1.54 (s, 9H), 1.06 (s, 9H); 3C NMR (101 MHz, CDCl3) 6
137.48, 135.38, 132.56, 130.01, 129.42, 128.26, 127.49, 127.10, 30.68, 30.56, 29.68; HRMS
(ESI) calcd for C24H30N3 [M + H]*: 360.2434; found: 360.2433.
(Z)-N-(tert-Butyl)-2-(tert-butylimino)-4,5-dihydro-2H-benzo[g]indol-3-amine (3pa).
Following the general procedure on a 0.5 mmol scale giving the
compound as a dark red solid (114 mg, yield 74%); Mp 136-140 °C;
'H NMR (400 MHz, CDCls) 6 8.14 (d, J = 7.6 Hz, 1H), 7.38 (td, J =
7.6, 1.6 Hz, 1H), 7.32-7.28 (m, 1H), 7.22 (d, J = 8.0 Hz, 1H), 2.93 (t, J
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=7.6 Hz, 2H), 2.80 (t, J = 7.2 Hz, 2H), 1.51 (s, 9H), 1.38 (s, 9H); *C NMR (101 MHz, CDCls) §
163.23, 151.07, 140.41, 130.61, 127.02, 125.77, 123.24, 122.70, 115.12, 98.64, 54.78, 50.64,
30.84, 30.12, 28.95, 23.08; HRMS (ESI) calcd for CooH2sN3 [M + H]* : 310.2278; found:
310.2273.
(2)-N-(tert-Butyl)-2-(tert-butylimino)-7-methoxy-4,5-dihydro-2H-benzo[g]indol-3-amine

(3ga). Following the general procedure on a 0.5 mmol scale
giving the compound as a dark brown solid (134 mg, yield 79%);
Mp 178-180 °C; 'H NMR (400 MHz, CDCls) 6 8.14 (d, J = 8.8
Hz, 1H), 6.84 (dd, J = 8.6, 2.6 Hz, 1H), 6.74 (d, J = 2.4 Hz, 1H),
3.85 (s, 3H), 2.91 (t, J = 6.6 Hz, 2H), 2.80 (t, J = 7.2, 2H), 1.50
(s, 9H), 1.39 (s, 9H). *C NMR (101 MHz, CDCls) ¢ 162.71, 147.30, 143.86, 129.06, 123.79,
112.84, 112.61, 98.45, 55.78, 55.33, 51.00, 30.89, 30.80, 30.01, 23.80; HRMS (ESI) calcd for
C21H300ON3 [M + H]*: 340.2383; found: 340.2378.
(2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(pyridin-3-yl)-2H-pyrrol-3-amine (3ra).

Following the general procedure on a 0.5 mmol scale giving the
compound as a dark red solid (102 mg, yield 72%); Mp 108-109 °C;
'H NMR (400 MHz, CDCls) 6 9.19 (dd, J =2.4, 0.8, 1H), 8.64 (dd, J =
4.8, 1.6 Hz, 1H), 8.32 (dt, J = 8.0, 2.0 Hz, 1H), 7.35 (ddd, J = 8.0, 4.8,
0.8 Hz, 1H), 5.76(s, 1H), 1.53 (s, 9H), 1.38 (s, 9H); *C NMR (100
MHz, CDCl3) ¢ 162.15, 151.19, 149.17, 134.79, 130.32, 123.25, 90.97, 56.34, 53.98, 29.80,
29.65, 29.57; HRMS (ESI) calcd for C17H2sN4 [M + H]*: 285.2074; found: 285.2068.
(2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(furan-2-yl)-2H-pyrrol-3-amine (3sa).

Following the general procedure on a 0.5 mmol scale giving the
compound as a dark brown solid (112 mg, yield 82%); Mp 60-62 °C;
'H NMR (400 MHz, CDClI3) 6 7.59 (d,J =1.2Hz, 1H), 7.15(d,J =
3.2 Hz, 1H), 6.54 (dd, J = 3.2, 1.6 Hz, 1H), 5.62 (s, 1H), 1.50 (s, 9H),
1.36 (s, 9H); 3C NMR (100 MHz, CDCIs) ¢ 167.85, 162.84, 158.73,
151.33, 145.51, 114.55, 112.37, 90.13, 54.75, 53.99, 29.76; HRMS (ESI) calcd for C16H24N30
[M + H]*: 274.1913; found: 274.1914.
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(Z2)-N-(tert-Butyl)-2-(tert-butylimino)-5-(thiophen-2-yl)-2H-pyrrol-3-amine (3ta). Following

140.11, 130.57, 129.44,

the general procedure on a 0.5 mmol scale giving the compound as a
dark brown solid (115 mg, yield 80%); Mp 80-82 °C; *H NMR (400
MHz, CDCl3) ¢ 7.71 (dd, J = 3.6, 0.8 Hz, 1H), 7.52 (dd, J = 4.8, 0.4
Hz, 1H), 7.14 (dd, J = 4.8, 3.6 Hz, 1H), 5.56 (s, 1H), 1.51 (s, 9H),
1.37 (s, 9H); 3C NMR (101 MHz, CDCls) 6 173.32, 163.11, 157.29,
128.01, 89.56, 54.77, 53.71, 30.03, 29.26; HRMS (ESI) calcd for

Ci16H24N3S [M + H]*: 290.1685; found: 290.1675.
(2)-N-Cyclohexyl-2-(cyclohexylimino)-5-(thiophen-2-yl)-2H-pyrrol-3-amine (3tb).

w ()

Following the general procedure on a 0.5 mmol scale at 90 °C giving
the compound as red viscous oil (109 mg, yield 64%); *H NMR (400
MHz, CDCls) § 7.65 (d, J = 2.8 Hz, 1H), 7.45 (dd, J = 4.8, 0.8 Hz,
1H), 7.06 (dd, J = 4.8, 4.0 Hz, 1H), 5.51 (s, 1H), 4.13 — 4.07 (m, 1H),
3.25 - 3.19 (m, 1H), 1.87 — 1.84 (m, 4H), 1.74 — 1.68 (m, 4H), 1.59
(d, J = 12.8 Hz, 2H), 1.38 — 1.27 (m, 8H), 1.21 — 1.14 (m, 2H); 3C

NMR (101 MHz, CDCls) ¢ 177.39, 172.69, 163.92, 159.19, 139.62, 130.36, 129.65, 128.07,
89.38, 58.02, 55.52, 33.57, 33.01, 29.65, 29.62, 27.55, 25.68, 25.57, 24.75, 24.67; HRMS (ESI)
calcd for CooH2sN3S [M + H]*: 342.1998; found: 342.1993.

(2)-5-(Thiophen-2-yl)-N-(p-tolyl)-2-(p-tolylimino)-2H-pyrrol-3-amine (3tc). Following the

3tc

general procedure on a 0.5 mmol scale for 6 h giving the compound as
green color solid (98 mg, yield 55%); Mp 122-124 °C; *H NMR (400
Hz, CDCl3) & 7.84 — 7.80 (m, 3H), 7.61 (dd, J = 4.9, 0.9 Hz, 1H), 7.22
(d, J = 8.7 Hz, 4H), 7.19 (dd, J = 5.0, 3.8 Hz, 1H), 7.17- 7.15 (m, 2H),
6.11 (s, 1H), 2.37 (s, 6H); *C NMR (101 MHz, CDCl3) & 161.90,
139.87, 136.10, 134.60, 132.31, 131.31, 130.32, 129.95, 128.87,
124.35, 120.50, 92.61, 31.99, 30.07, 30.03, 21.56, 21.35; HRMS (ESI)

calcd for C22H20N3S [M + H]*: 358.1372; found: 358.1375.
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(2)-N-(4-Methoxyphenyl)-2-((4-methoxyphenyl)imino)-5-(thiophen-2-yl)-2H-pyrrol-3-

O/

—

N > =N

/

$ N
3td

O

amine (3td). Following the general procedure on a 0.5 mmol scale for 3
h giving the compound as a dark green solid (119 mg, yield 61%); Mp
211-213 °C; 'H NMR (400 MHz, CDCl3) 6 7.96 (d, J = 8.5 Hz, 2H),
7.82 (d, J =3.2 Hz, 1H), 7.62 (dd, J = 4.8, 0.8 Hz, 1H), 7.24 (d, J = 2.2
Hz, 1H), 7.20 (dd, J = 4.9, 3.8 Hz, 1H), 7.00 — 6.94 (m, 5H), 3.85 (s,
6H); *C NMR (101 MHz, CDCls) ¢ 158.02, 156.69, 131.78, 130.61,
128.45, 126.42, 121.60, 114.68, 114.23, 91.66, 55.55, 55.47; HRMS
(ESI) calcd for C22H2002N3S [M + H]*: 390.1271; found: 390.1258.

(2)-N-(2,6-dimethylphenyl)-2-((2,6-dimethylphenyl)imino)-5-phenyl-2H-pyrrol-3-amine

(3ae) Following the general procedure on a 0.5 mmol scale for 16
h giving the compound as a dark red solid (95 mg, yield 50%);
The NMR spectra shows two sets of proton due to its resonance
character. Mp 220-222 °C; 'H NMR (400 MHz, CDCls) ¢ 7.91
(bs, 0.5H), 7.45 — 7.37 (m, 5H), 7.12 — 7.06 (m, 4H), 7.01 — 6.92
(m, 2H), 6.43 (bs, 0.6H), 5.46 (s, 1H), 2.24 (s, 6H), 2.17 (s, 6H);

13C NMR (101 MHz, CDCls) 6 160.56, 155.69, 149.71, 146.02, 131.56, 128.99, 128.14, 127.68,
127.43, 126.39, 125.80, 123.63, 123.26, 94.66, 92.88, 32.16, 26.36, 23.41, 18.81, 18.11; HRMS
(ESI) calcd for CasH2sN3 [M + H]*: 380.2118; found: 380.2121.

4,5-Diphenyl-1H-pyrrole-2,3-dione (4na). Following the general procedure on a 0.5 mmol

G

scale for 4 h at 90 °C. The reaction mass was cooled to room
temperature followed by the addition of 5N HCI (5equiv) and then
stirred at 80 °C for 1h. After the completion, the reaction mass was
diluted with 5.0 mL of water. The water layer was extracted with (3X10

mL) of ethyl acetate. The combined ethyl acetate layer was given brine

wash (2X10 mL), dried over NaxSO4 and then concentrated under vacuum. The crude product

was purified by column chromatography by eluting 5% EA/Hexane to 20% EA/Hexane to afford
the pure compound as a dark red solid (37 mg, yield 30%); Mp 187-188 °C; 'H NMR (400 MHz,
CDCls) 0 8.23 (s, 1H), 7.55-7.51 (m, 3H), 7.44-7.40 (m, 2H), 7.32 — 7.28 (m, 3H), 7.25-7.22 (m,
2H); 3C NMR (101 MHz, CDCls) 6 161.33, 159.58, 132.94, 129.31, 129.26, 128.98, 128.67,
128.15, 127.88, 112.51, 68.81; HRMS (ESI) calcd for C16H12NO2 [M + H]*: 250.0863; found:
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250.0856.
4,5-dihydro-2H-benzo[g]indole-2,3-dione (4pa). Following the general procedure on a 0.5

mmol scale for 4 h. The reaction mass was cooled to room

U temperature followed by the addition of 5N HCI (5equiv) and then
O N stirred at 80 °C for 1h. After the completion, the reaction mass was
H diluted with 5.0 mL of water. The water layer was extracted with

4pa (3X10 mL) of ethyl acetate. The combined ethyl acetate layer was

given brine wash (2X10 mL), dried over NaSO4 and then concentrated under vacuum. The
crude product was purified by column chromatography by eluting 5% EA/Hexane to 20%
EA/Hexane to afford the pure compound as a dark brown solid (68 mg, yield 69%); Mp 218-219
°C; 'H NMR (400 MHz, CDCls) 9.18 (s, 1H), 7.57 (d, J = 7.6 Hz, 1H), 7.53 (td, J = 7.6, 1.2 Hz,
1H), 7.41 (t, J = 7.6 Hz, 1H), 7.36 (d, J = 7.6 Hz, 1H), 3.02 (t, J = 8.0 Hz, 2H), 2.58 (t, J = 8.4
Hz, 2H); 3C NMR (101 MHz, CDCls) 6 162.50, 162.01, 141.09, 133.80, 129.21, 127.50, 124.25,
123.44, 107.64, 27.85, 16.23; HRMS (ESI) calcd for C12H10NO2 [M + H]*: 200.0706 ; found:
200.0703.

7-Methoxy-4,5-dihydro-1H-benzo[g]indole-2,3-dione (4pa). Following the general procedure

on a 0.5 mmol scale for 4 h. The reaction mass was cooled to room

U temperature followed by the addition of 5N HCI (5equiv) and then

o O H stirred at 80 °C for 1h. After the completion, the reaction mass was
4qa diluted with 5.0 mL of water. The water layer was extracted with (3X10

mL) of ethyl acetate. The combined ethyl acetate layer was given brine wash (2X10 mL), dried
over Na;SO4 and then concentrated under vacuum. The crude product was purified by column
chromatography by eluting 5% EA/Hexane to 20% EA/Hexane to afford the pure compound as a
dark brown solid (80 mg, yield 70%); Mp 260-261 °C; ‘H NMR (400 MHz, CDCls) ¢ 8.37 (s,
1H), 7.44 (d, J = 8.4 Hz, 1H), 6.92 — 6.90 (m, 2H), 3.91 (s, 3H), 2.98 (t, J = 8.0 Hz, 2H), 2.57 (t,
J = 8.4 Hz, 2H); *C NMR (101 MHz, CDCls) 6 164.34, 144.13, 125.35, 116.95, 115.48, 112.55,
55.66, 28.42, 16.33; HRMS (ESI) calcd for C13H12NO3 [M + H]* 230.0812; found: 230.0808.
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4) Alternative Reaction Mechanism

Oxidative addition of acetyl oxime 1 to Pd(0) affords the alkylideneaminopalladium(ll) species
A, which can undergo tautomerization to beget the enamine derived amido-Pd(Il) species B.
Further isomerization of B led to iminoalkyl-palladium(Il) species C from N-bound enamido-
Pd(Il) species. Migratory insertion of isocyanides 2 generates the imidoyl-Pd(ll) species D,
which can undergo second isocyanide insertion to afford double isocyanide insertion
intermediate E. Then the intermediate E, undergoes base promoted amination to form 6-member
palladacyle intermediate F. Reduction elimination of F resulted in the formation of 2,4-dihydro-
3H-pyrrol-3-imine intermediate G with the active regeneration of palladium(0) catalyst for the
next catalytic cycle. A [1,3-H] shift of intermediate G resulted in the formation of 2H-pyrrole
derivatives 3.

N NR¢ N-OAC
RNl | Rt
\/%,\A\ R NR?2 R/K/R
) 1
N__NR? Pd(0)
| I Reductive idati
P ) eductiv Oxidative OAc
R g NHR N'Pd NR2 elimination addition I5d
| N\/ 1
R - NR?2 R)\/R
1
AcOH
. Amination tautomerization
/\E/s: OAc
R ||_3|d/ ) OAc

GIZ

NR
N pd
o - HN
! ”nd- t R)ﬁz
nsertion
insert 1,3-Pd mig !

ration
OAc NH
ronG NH O Pd

ISt insertion Pd
R NR? R OAc
O L !

R2NC

Scheme S1. Alternative plausible reaction mechanism
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X : parts per Million : Proton
Filename = Jason-RP2-163_ Proton-1-3.3j Spectrometer = DELTAZ_ NMR Tri_] = 399.78219838[MHz]
Author = delta Tri_Offset = 5[ppm]
Experiment = proton.jxp Field Strength = 9.389766[T] (400[MHz]) Clipped = FALSE
Sample_Id = Jason-RP2-163 X_Acq Duration = 2.18365952[s] Scans =8
Solvent = ROFORM-D X _Domain = 1H Total_Scans =8
Creation Time = 18-JUL-2016 16:40:52 X _Freq 399.78219838 [MH=z]
Revision_Time = 18-JUL-2016 16:41:21 X Offsat [ Relaxation Delay = S5[s]
Current Time = 18-JUL-2016 16:42:03 X Points = 16384 Recvr_Gain = 32 dEDL
X_Prescans =1 _Ge = 25.9[dC] ?
Comment = single_pulse X Resoclution = 0.45794685[Hz] X_90_Width = 12.795[us]
Data_Format = 1D COMPLEX X_Sweep = 7.5030012[kHz] X_Acq_Tima = 2.18365952[s] RESDNHNCE
Dim Size = 13107 X _Sweep Clipped = 6.00240096[kHz] X _AngTe = 45(deg]
Dim Title = Proton Irr_Domain = Proton X _Atn = 2.4[dB]
Dim Units = [ppm] Irr_Freq = 399,78219838 [MHz] X Pulse = 6.3975[us]
Dimensions =X Irr Offset = 5[ppm] Irr_Mode = Off
Site = JNM-ECS400 Tri_Domain = Proton Tri_Mode = Off
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210.0 200.0 190.0 180.0 170.0 60.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
e o o < o S O o - 0 O bd
wvi <t o o — wy = o N v D Ned
- o o — wv =+ N =4 { 5 o N
tEs &k 2 == s & %@ &
X : parts per Million : Carbonl3
Filename = J-aon—ﬂ2-163_cubon-1—3. 3 Spectrometer = DELTA2_ NMR Scans = 1024
Author = delta Total_Scans = 1024
Experiment = carbon. jxp Field Strength = 9.389766[T] (400[MHz])
Sample_Id = Jason-RP2-163 X Acq_Duration = 1.04333312([s] Relaxation Delay = 2[s]
Solvent = CHLOROFORM-D X_Domain = 13cC Recvr_Gain = 60
Creation_Time = 18-JUL-2016 16:43:55 X _Freq = 100.52530333[MHz] T >_Get = 26.1[dC]
Revision_Time = 18-JUL-2016 17:29:14 X_Ooffset = 100 [ppm] X_90_Width = 10.33[us]
Current_Time = 18-JUL-2016 17:30:09 X_Points = 32768 X_Acq_Time = 1.04333312(s]
X_Prescans =4 X_Angle = 30[deg] JEOL
Comment = single pulse decoupled gat X_Resolution = 0.95846665[Hz] X_Atn = 5.3[dB]
Data_ Format = 1D COMPLEX X_Sweep = 31.40703518[kHz] X_Pulse = 3.44333333[us] RESONHNCE
Dim_Size = 26214 X_s »_Clipped = 25. 12562814 [kHz] Irr_Atn Dec = 21.473[dB]
Dim Title = Carbonl3 Irr_] in = Proton Irr_Atn Noe = 21.473[dB]
Dim Units = [ppm] Irr Freq = 399.78219838 [MHz] Irr Noise = WALTZ
Dimensions =X Irr Offset = 5[ppm] Irr_ Pwidth = 0.115[ms]
Site = JNM-ECS400 Cl. = FALSE Decoupling = TRUE
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X : parts per Million : Carbon13
Filename - -163_DEPT135d Spec = DELTA2_ NMR Scans = 512
Author = delta Total_Scans = 512
Expariment = dept.jxp Field Strength = 9.389766[T] (400[MH=z])
Sample Id = Jason-RP2-163 X _Acq Duration = 1.04333312[s] Relaxation_Delay = 2[s]
Solvent = CHLOROFORM-D X:Dcnna_'i.n = 13C Recvr_ Gain = 60
Creation_Time = 18-JUL-2016 17:38:04 X _Freq = 100.52530333 [ME=z] Temp_Get = 25.8[dc]
Revision Time = 18-JUL-2016 17:56:54 X _Offset = 100 [ppm] X_Acq_Time = 1.04333312(s]
Curx\ent_TimB = 18-JUL-2016 17:57:49 X_Points = 32768 X_Atn = 5.3[dB] EOL
¥ _Prescans =4 X Pulse = 10.33[us] ? d
Comment. = DEPT with decoupling X _Resolution = 0.95846665[Hz] Irr_Atn = 2.4[dB]
Data Format = 1D COMPLEX K = 31.40703518[kHz] Irr_Atn_ Dec = 21.473[d4B] RESONHNCE
Dim_Size = 26214 X_Sweep_ Clipped = 25.12562814[kHz] Irr_Noise = WALTZ
Dim Title = Carbonl3 Irr_Domain = Proton Irr_Pulse = 12.795[us]
Dim Units = [ppm] Irr_Freq = 399.78219838 [MH=z] Irr_Pwidth = 0.115[ms]
Dimensions =X Irr_Offset = 5[ppm] Base_ Line Correct = TRUE
Site = JNM-ECS400 clipped = FALSE Decoupling = TRUE

S65



S66

6LE'T—
PIS'T—

199°S

PETL
1L
1L
9STL
[44-yA
€eqL
PeSL
60LL
1L,
81/LL
0cLL

~ =

CDCl3
Spectrometer Frequency 400.40

Solvent

I

Woo.ﬁ-

For1|

7.50 7.40 7.30 7.20 7.10
f1 (ppm)

7.60

7.70

Sl

J

|

—8T'6

—ST'6

=€

=PT°T

=00'T
==0T'T

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5f (5.0) 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm

11.0



N S g 2 RF & © — — 10
- I S 23S 2 RE g8 867
5 s 3 i REES Ja 8 5 @ ]
| | | NI/ \/ \/
Solvent CDCl3
< Xe] < o
Spectrometer Frequency 100.69 N = Q =
S 3 & g
NH
o
S )ﬁ
3ta
I I T I T I T I I I I
175 170 165 160 155 150 145 140
f1 (ppm)
; . | Lo NIAT - ’ . “ - ML: "
f I T I T I I I I I I T I T I T I T I I I I I I I I I
LO 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)



S68

SGC/RPE 406
Pulse Saquence: DBEET

~130.588
S 129456
125,036
n3.%73
.77.51%
30,936
—%1.264

‘ i THESE

LR R i S i sl S B S o B B B B T LA IEASI  S S  S [ B B LS LB B S e S S i 20 I et e a2 oo 1 | —r——r—
180 160 140 120 100 80 60 140 20 ppom




819'6—

€502
€902
9902
SL0L
'L
ESt'L
SSt'L
S¥9L
59,

=N N

CDCl3
Spectrometer Frequency 400.40

Solvent

T T—
€8T'T~_
90T T~
STTT—

8/T'T
€0E' T~
LTET~C
TSE T~
851"
S8e'T—"

8|S’ T—
PI9'T—

889°'T

969°'T V
02L T~
62L T
obL'T va

88T~
868'T—
081"

vl
£SvL W
SShL

[

’

85°0r

T¥°0

6°0f

S£°0|

[44v

1.7 1.6 1.5 1.4 1.3 1.2
f1 (ppm)

1.8

1.9

7.3 7.2 7.1 7.0

7.4
f1 (ppm)

7.5

7.6

7.7

)W

W

J Fsor

o1

I‘L 660

00T

60

- 460

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5f (5.0) 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm

11.0



6¢5°'5S—
08—

€8€'68—

TL0°8ZT~_
159'6¢T ~—
69¢°0£1~"

CC96ET—

S6T°69T—

6¢6'€9T—

869°CLT—

€6ELLT—

CDCl;
Spectrometer Frequency 100.69

Solvent

T£0°8CT~
T1S9°6CT~
69€'0ET~"

¢C96ET—

S6T'65T—

6C6'€9T—

869°¢LT—

€6E°LLT—

TL9PT~_
SSLve~"

045°ST~
689'57"

989°/LC—

LT9°6T~_
§59'62~"

010°€€E—
aSEE—

—

34 33 32 31 30 280 27 26 25 24
f1 (ppm)

35

170 165 160 155 150 145 140 135 130
f1 (ppm)

175

200 190 180 170 160 150 140 130 120 110 c (100) 90 80 70 60 50 40 30 20 10
1 (ppm

L0



S6C/Thio

Fulse Sequenca: DEPT

129.667
120,087

130,985

88.392

~11.317
\.76.603

58.931
55,584

I

Ll

S71

vvvvvvv

Y

80

vor
60

40

20

pp=m

!
1 L ik il
=
e |
‘w0l | T —




S72

SLET—

g7
891,
€L
BIL
T61'L
761'L
Y0 L
yICL
Sl
PSTL~=

909°L
609°L
619°L
129°L

LOB'L
'L
8TR'L

CDCl3

Spectrometer Frequency 400.40

Solvent

¢SI'L
LST'L
301°L
eLl’L
3LI'L
Q'L
1el'L
Yol'L
YOT'L
yIcL
SeTL
vST'L

RN PR

909°L
ooo.hV

619°L—7
Eo.w.\.

LOS'L~
8L~
8T8’ L~

wl

?’mo.ﬁ

%wo.m

7.1

7.2

7.3

74

7.5

7.6

7.7

7.8

79

1

S

==Cl9

=001

oL |

=001

=80¢ |

0.0 -0.5

05

105 100 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 L5 1.0

11.0



e RSIIAREEL S o~ =0
“ SENORONY & = 8 o
< AHAnERR8E § & =a 573
Solvent CDCly NSV | 1\
Spectrometer Frequency 100.69
o < < v — 00 o~
e 8 g 2 247 S
i & @ & 23 8
| |1

3tc
| I
| | u
T T T T T T T T T T T T T T T T T
136 135 134 133 132 131 130 129 128
I
I
|
I
1 JI‘ I
I
Il
. e —— b AN | nl r— Wkl_ I, FJL "

T T T T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



S74

98’
G68°€

CDCl

Spectrometer Frequency 400.40

Solvent

98T/
S6TL
mmE./\ /
80z L~
8CTL—
9T LT N

—erEL

809°L
0197/~ /
029°L-7
€297

MHwNu/
128 L—

LS6°L—
66—

%oﬁ.m-

_Vmﬂ.ﬂ

Loy

730 725 720 715 710 705 7.00 6.95 6.90
f1 (ppm)

7.80 7.70 7.60 7.35
f1 (ppm)

7.90

8.00

e

T

—109 |

=0T'S
ST'T
[4N!

=201
=0T
+-00¢C

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5f (5.0) 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm

11.0



[Tp] O N O 0 o
o VO LINnAN O oo M N O
S ROTT® O S o S75
0 — O WO - < < < i
n MmO ANANAN — - — N n
i o o i (o)) n un
Solvent CDClL | /77 | \/ v

Spectrometer Frequency 100.69

[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
L0 200 190 180 170 160 150 140 130 120 110 c (100) 90 80 70 60 50 40 30 20 10
1 (ppm



S76

[TEN
ok 5,
Eeg sg—"
(RN
S 7
BIE"22
L9716
I TT=
ERLBTT
LRS-t
e gL —
[ LY R
PRI S
BELIETT
I

DS EPI=005
Pulsn Saquanes:

e e

L S S B (L B R B I B R e B

1za

ppm

2l

an

;]

&0

ion

14p

160

180




S77

LT~
wee—"

9’ G—

CDCl;

Spectrometer Frequency 400.40

Solvent

oz69/
Sv6'9—
196'9~
186'9~_
669~

Eo.m./.

890,
(80L—
SOTZL~
YL~

f1 (ppm)

3ae

89°§

P19 |

ES0'T

650

Fs1e
Fost

Fees

E0S°0

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

5.0

105 100 95 90 85 80 75 70 65 6.0 55
f1 (ppm)

11.0



S78

€/611

181 7
S18°81

otvsz
19¢97~"
999'62—
€9T°26—

€49°9L
Hmm.omw
womNm

886~
S99'v6—

S9CeeT
PE9"ECT

6/6'vCT
908°S¢T
06£°9¢CT

A3 AXARNG
€89/TT-F
Lb1°82T
09£°82T
£0S°'82T
£66'8CT
99G°T€T

€0 T—
pILebT—

669°'GST—

$95°09T—

CDCl;
Spectrometer Frequency 100.69

Solvent

S9CECT—
P9’ ECT—

6/6'vCT—

908°'SCT—

06£9¢T—

vevrer-"
89721~
LbT'8TT~
09€'82T—
£05'821~"
£66'87T~_

99§ TET—

.

"

M

133

NH

=N

3ae

131 130 129 128 127 126 125 124 123 122
f1 (ppm)

132

200 190 180 170 160 150 140 130 120 110 c (100) 90 80 70 60 50 40 30 20 10
1 (ppm

10



S79

T N.g
SYCLT
bSTL
560
L0
91€
rz€
PEELA
8IvL
wy'L
8EVL
0S¥,
9sH'L
0€S,
[43°YA
SbS'L
6vS°L
9958,
€€T8—

CDCl

Spectrometer Frequency 400.28

Solvent

LCTL~
€L
oveL—"

18¢,L—
€60 L~
0€L—
EIEL~
0cE’L—

bOb L —
8ot~
g
9Eb L~
L —

T _— T

el -
C

=ZI

4na

—00°€

80°¢r

10°€

—S0°¢C

7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15
f1 (ppm)

7.60

[1]i

J

A

ET10'1

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5f (5.0) 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm

11.0



S80

S18'89—

61§ CIT—

088Z¢T
6ST°8CT /
PL9"8CT~x

G86°8¢T
89¢°6CT
LTE°6CT \

TH6'CET

G8S9'6ST~—
PECTIT—

CDCl3

Spectrometer Frequency 100.66

Solvent

088'2¢T—
6ST'8CT—

b/9'8TT~
S86'8TT~_
897671~ _
£1€°671—

6 CET—

4na

134 133 132 131 130 129 128 127
f1 (ppm)

135

200 190 180 170 160 150 140 130 120 110 c (100) 90 80 70 60 50 40 30 20 10
1 (ppm

L0



S81

o
Pulse Sequence: DEPT ~Sm
]
I
aninens s s, || T L“f‘— i gt s s s s b s ERTAP -
i m—— T T T L S AL B [ U At B I p T T T T T T T
150 168 L4m 120 ion &0 = | an 20 fpm
- e Lt g . o Gl s - -am —— e St b e 1 - . e r ]
o)
[ )=o
N
H
4na




S82

e’
S9€L
96€L
86€L
ST
JAS 44
beYL
|4V
JALYA
€€5°L
9€SL
[45Y4
§8SL
1982
0852

681T°6—

CDCl;
Spectrometer Frequency 400.40

Solvent

985"
097"

966'C—
910°€—
9€0'c—

b95 T~
€857~ /

WeL—

/_/_

§9¢€°L—

96E°L
86£L
STYL—
yAS A
I dadl

2

b1S7
[157—
€EQ°L~
e
2551 —
G557
1957
ossz”

DR g

N N

x|

—00°T

%HN.N.

—E0'T

/01|

—STUTr

2.65 2.55

2.75
f1 (ppm)

2.95 2.85

3.05

7.55 7.50 7.45 7.40 7.35 7.30
f1 (ppm)

7.60

7.65

i

<

E1C¢

Rl Yard

Feor

N

-

iNn iNn

4



el X 223K E 2 - ~
o o7 donem N 2 g S83
Q9 A oaNydA =] N b
\/ | [ NS\ |
Solvent CDClL
Spectrometer Frequency 100.69
U
N (@)
H
4pa
[ T T T T T T T T T T T T T T T T T T T T
L0 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)



S&4

i

G587 42

eI 8L

000’ 42 —==
BIE 42

BEG LOT-

ol ggr—

LA ) Al
BTS A1 "

400 14 el

LI BT —

LT TPl B

ZE0TET
gRGiaar—

bTTIRT

Pulse Sequences OCFT

SO0 RPESOZ

e

T T rrr

T T

120

Lo LA N B BN i

160

E

ppm

20

40

G0

50

lon

141

1&m

Siia s b

ko




S8&5

a6 e—

€LE°8—

CDCl3

Spectrometer Frequency 400.28

Solvent

5689~
9169~
€06'9—

8er L —
65t —

B

[44n!

%mm.m

6.85

f1 (ppm)

755 750 745 740 735 730 725 720 715 710 705 700 6.95

e

o

F60°¢C

E9C'¢

—9ot'¢

F60°C

=t

E00'T

3.0

2.0 1.5 1.0 0.5 0.0 -0.5

2.5

105 100 95 90 85 80 75 70 65 60 55 50 45 40 3.5
f1 (ppm)

11.0



= a R0 o M o

. G 8iZ 2 @ 3 s86

$ o — - N o] (o]

i i n o ~—
Solvent CDCL | | \ /| |

Spectrometer Frequency 100.66

[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
L0 200 190 180 170 160 150 140 130 120 110 c (100) 90 80 70 60 50 40 30 20 10
1 (ppm



S87

1 —

FEL' 3

AL ]

(2 LI

99°n¢

yi-iins 2o
RIL &L

g ETT™
EBL STI— -
TLRTETT

BEETERT

DEFE

Pulsa Seguencer

SOCsRPE 09

&0

160

4qa

O/




	SI_Modified-V2
	NMR Data-merged
	3aa data
	3ba-3ra data
	3ba-H
	3ba-C
	3ba-D
	3ca-H
	3ca-C
	3ca-D
	3da-H
	3da-C
	3da-D
	3ea-H
	3ea-C
	3ea-D
	3fa-H
	3fa-C
	3fa-D
	3ga-H
	3ga-C
	3ga-D
	3ha-H
	3ha-C
	3ha-D
	3ia-H
	3ia-C
	3ia-D
	3ja-H
	3ja-C
	3ja-D
	3ka-H
	3ka-C
	3ka-D
	3la-H
	3la-C
	3la-D
	3ma-H
	3ma-C
	3ma-D
	3na-H
	3na-C
	3pa-H
	3pa-C
	3pa-D
	3qa-H
	3qa-C
	3qa-D
	3ra-H
	3ra-C
	3ra-D

	3sa data
	3ta-4qa data
	3ta-H
	3ta-C
	3ta-D
	3tb-H
	3tb-C
	3tb-D
	3tc-H
	3tc-C
	3td-H
	3td-C
	3td-D
	3ae-H
	3ae-C
	4na-H
	4na-C
	4na-D
	4pa-H
	4pa-C
	4pa-D
	4qa-H
	4qa-C
	4qa-D





