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1. General Considerations

All operations were carried out under an inert atmosphere of nitrogen or argon gas using
standard Schlenk techniques. Anhydrous THF was obtained by distillation under an inert
atmosphere over sodium and benzophenone. Column chromatography was performed
using 70-230 mesh silica gel. All reagents and solvents were obtained from commercial
suppliers and used without further purification. All compounds were characterized by IR
spectra, recorded on a Perkin-Elmer 283B or 1420 spectrophotometer, by means of film
and KBr techniques, and all data are expressed in wave numbers (cm™). Melting points
were obtained on a Melt-Temp Il apparatus and are uncorrected. NMR spectra were
measured with a JEOL Eclipse +300 and a Varian Gemini (200 MHz), using CDCl3 and
C2DsSO as solvents. Chemical shifts are in ppm (6), relative to TMS. The MS-FAB™ and
MS-EI spectra were obtained on a JEOL SX 102A, the values of the signals are expressed
in mass/charge units (m/z), followed by the relative intensity with reference to a 100%
base peak.

2. Experimental Procedure and Characterization Data

3. General synthesis of ligand bidentate [N,P] based on pyrrole.

@ n7Bz;U|c_;I Q\Li X-P\R'—J Q\P\/R\?

N — _— >

‘ THF \ 0°C \ R---
N N x=cl,cN N\

A solution of N,N-dimethyl-1H-pyrrol-1-amine (8.3 mmol, lequiv) in anhydrous THF
(15 mL) under nitrogen atmosphere, was cooled at -78 °C and then n-butyl lithium (9.9
mmol, 1.2 equiv. Sol. 2.5 M in n-hexane) was added dropwise by syringe. The mixture
was gradually warmed to room temperature. After reaching this temperature, the reaction
mixture was cooled at 0 °C, followed by the addition of chlorodiphenylphosphine (8.3
mmol, lequiv) and stirring at room temperature for 2 h. The solvent was evaporated at
reduced pressure and the crude was purified by column chromatography. Elution with
hexane/ethyl acetate.
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2-(dicyclopentylphosphino)-N,N-dimethyl-1H-pyrrol-1-
amine (2b). Colorless oil (50 %). *H NMR (300.53 MHz, CDCls)
§ 7.06 (s, 1H, H2pyrmole), 6.17 (d, J= 8.1 Hz, 2H, H3*oyrrole), 2.82
(s, 6H, HY), 2.28 — 2.21 (m, 2H, H®*?), 1,94 —1.90 (m, 2H, H%),
1.67 — 1.24 (m, 14H, H"89101213141% "13C NMR (75.58 MHz,
CDCls) 6 128.9 (d, J= 6.2 Hz, Cipso’pyrrole), 115.5 C?pyrrote, 112.3
(d, 3= 2.6 Hz, C3yrrole), 107.6 (d, J= 3.0 Hz, C*yyrrole), 48.1 Clin.
(cHy2, 36.9 (d, J= 6.4 Hz, C® M¢yciopenthyr), 31.2 (d, J = 6.1 Hz,
C1%%2¢yctopenthyl), 31.0 (d, J= 2.8 Hz, C"*¢yciopenthyt), 26.7 (d, J=7.9
Hz, C**¢yciopentnyl), 25.8 (d, J = 6.5 Hz, C* “cyciopenthyr). P NMR
(50 MHz, CDCl3) & -25.71. IR (KBr, cm™) vmax: 3096 (=C-H),
2946 (-CH). MS (DART): m/z (% x10°): 279.12512 [M*1] (18).
HRMS (DART): calcd for CisH2sN2P [M+] 279.1990; found
279.19851.

2-(2,5-diphenyl-1H-phosphol-1-yl)-N,N-dimethyl-1H-pyrrol-
1-amine (2c). Yellow solid. (45 %). m.p: 64-66 °C. 'H NMR
(300.53 MHz, CDCl3) 6 7.55 (d, J= 7.8 Hz, 4H, Hortho-pheny1), 7.29
— 7.13 (m, 8H, Haromatic, Hg-phosphote), 6.96 (S, 1H, Hpyrrole), 6.30-
6.27 (M, 1H, H%ymoke), 6.07 (g, J= 2.9 Hz, 1H, H3pymole), 2.48 (s,
6H, Hn-cHa). 2C NMR (75.58 MHz, CDCls) 6 150.3 (d, J=5.1
Hz, Cipsot-phosphole), 137.1 (d, J= 16.6 Hz, Cipso-phenyt), 131.1 (d, J
= 12.5 Hz, Cg-phosphote), 128.6 Cpara-phenyl, 126.8 Creta-phenyl, 126.4
(d, J= 9.4 Hz, Cortho-phenyt), 118.5 C?pyrrole, 118.3 (d, J= 3.6 Hz,
Cipso pyrrole; 116.9 Clpyrrole, 108.5 (d, J= 9.4 Hz, C3pyrrole), 47.9 CL.
N-cH). 'P NMR (50 MHz, CDCls) & -27.02. IR (KBr, cm™) vimax:
3056 (=C-H), 2960 (-CH), 1591(C=Carom), 756 (Ph arom monosust)-
MS (DART): m/z (% x10°): 345 [M*] (35).

N,N-dimethyl-2-(2,3,4,5-tetramethyl-1H-phosphol-1-yl)-1H

pyrrol-1-amine (2d). Yellow solid. (43 %). m.p: 58-60 °C. H
NMR (300.53 MHz, CDCls) & 6.98 (g, J= 2.6 Hz, 1H, H%ymole),
6.05 (t, J= 3.0 Hz, 1H, H*ymoe), 5.70 (dd, J= 2.2, 1.1 Hz, 1H,
H3oyrrole), 2.74 (s, 6H, Hn(crse) 1.93 (d, J= 10.7 Hz, 6H,

S3



H"%chacp), 1.82 (d, J= 1.9 Hz, 6H, H®Mcs). 3C NMR (75.58
MHz, CDCl3) § 142.2 (d, J= 13.3 Hz, Cipsott-phosphole), 133.6 (d, J=
5.2 Hz, Cipso g-phosphole), 122.9 Cipsopyrrote), 116.5 Cpyrrote, 111.5 (d,
J= 3.4 Hz,C%ymole, 108.5 (d, J= 3.9 Hz, C3yrolke), 48.2 CLn-ch),
14.0 (d, J= 3.2 Hz, C"%cpacp), 13.2 (d, J= 21.5 Hz, C¥Mcpy). 3P
NMR (50 MHz, CDCl3) § -12.25. IR (KBr, cm™) vmax: 2909 (-CH),
1512(C=Carom). MS (DART): m/z (% x10°): 249.08447 [M*!] (16).
HRMS (DART): calcd for CisH22N2P [M+] 249.15206; found
249.15144,

2-(diphenylphosphino)-N,N-dimethylaniline (4)[3. White solid.
(75 %). m.p: 110-112 °C. *H NMR (300.53 MHz, CDCls) § 7.31-
7.21 (m, 12H, H369101L o atic), 6.98 (t, J= 7.4 Hz, 1H, Huromatic),
6.80 (M, 1H, HP%romaic), 2.60 (s, 6H, Hn-chae). °C NMR (75.58
MHz, CDCls) & 158.1 (d, J= 19.5 Hz, C2ipso-aromatic), 138.3 (d, J=
11.8 Hz, C8ipsop-aromatic), 134.4 CO\-aromatic, 133.9 (d, J= 20 Hz, C*¥3.
aromatic, 129.9 C*N-aromatic, 128.4 (d, J= 2.0 Hz, C**¥2p_4romaiic), 128.3
CMp-aromatic, 124.5 C3N-aromatic, 120.7 (d, J= 2.6 Hz, C°N-aromatic), 45.6
(d, J= 3.4 Hz, Cl.n-cHg). 3P NMR (50 MHz, CDCls) § -14.49. IR
(KBr, cm™) vmax: 3056 (=C-H), 2960 (-CH), 1591(C=Carom), 756 (Ph
arom monosust). MS (DART): m/z (% x10%): 306 [M*!] (1200). HRMS
(DART): calcd for CooH21NP [M+] 306.14116; found 306.14179.

4. General procedure for complexation reaction

R-"™\
@\P/Rw, Pd(CHSCN)2C|2 @\Fi\ '\)
\ ;] —_—

‘ R--~ CHCl, —N—Pd—Cl

To a solution of ligand (0.5 mmol) in chloroform (15 mL) was added [Pd(CH3CN)2Cl2]

(0.5 mmol), then the mixture was stirred for 4 h at room temperature. The solvent was

removed under vacuum leaving a vyellow residue which was dissolved in

dichloromethane. The resulting solution was filtered through celite and finally it is

concentrated to a minimum and hexane was added to precipitate the complex, which was

filtered, washed with hexane, and dried under vacuum.
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Palladium dichloro[2-(dicyclopentylphosphino-kP)-N,N-
dimethyl-1H-pyrrol-1-amine-kN] (3b). Yellow solid. (95 %). m.p:
280 °C. 'H NMR (300.53 MHz, CDCls) & 7.26-7.23 (m, 1H,
H2oyrrole), 6.63-6.61 (M, 1H, Hpyroke), 6.34-6.32 (M, 1H, H3pyrole),
3.66 (s, 6H, HY), 2.67 (m, 2H, H%1?) 238 — 2.30 (m, 2H, H®1Y),
2.05-1.66 (m, 14H, H"8910.121314.15) 13¢ NMR (75.58 MHz, CDCl3)
§ 120.2 (d, J= 6.2 Hz, CBipso-pyrrole), 119.4 C?pyrrole , 116.4 (t, J= 7.7,
6.4 Hz, C*oyrrole), 111.4 C3pyrrole), 57.2 CLn-(cHa2, 37.8 (d, J=37.4 Hz,
C5 Movcropenthyt), 29.7 (d, J = 2.7 Hz, C¥%2 ciopenthyr), 29.3 (d, J= 2.9
Hz, C"¥cyciopenthyt), 26.4 (d, J= 10.1 Hz, C*yciopentnyt), 25.6 (d, I=
12.2 Hz, C& ¥ yciopentny). 'P NMR (50 MHz, CDCls) § 40.54. IR
(KBr, cm™?) vmax: 3103 (=C-H), 2952 (-CH). MS (FAB*): m/z (100
%): 421 [M*1-Cl] (55). HRMS (FAB™): calcd for Ci6H27CIN,PPd
[M+] 421.0633; found 421.0639.

Palladium dichloro[2-(2,5-diphenyl-1H-phosphol-1-yl-kP)-N,N-
dimethyl-1H-pyrrol-1-amine-kN] (3c). Orange solid. (86 %). m.p:
280 °C. 'H NMR (300.53 MHz, CDCl3) & 7.88 (d, J= 7.6 Hz, 4H,
Hortho-phenyt), 7.62 — 7.08 (M, 10H, Haromatic, Hp-phosphole, H2pyrrole), 6.52
(m, 1H, H%yrrole), 6.17 (M, 1H, H3pyroke), 3.70 (S, 6H, Hln-(crap). 3P
NMR (50 MHz, CDCls) § 16.5. ). MS (FAB*): m/z (100 %): 487
[M*-CI] (5). HRMS (FAB"): calcd for CzH21CIN:PPd [M+]
487.0162; found 487.0170.

Palladium dichloro[N,N-dimethyl-2-(2,3,4,5-tetramethyl-1H-
phosphol-1-yl-kP)-1H-pyrrol-1-amine-kN] (3d). Yellow solid.
(94 %). m.p: 280 °C. *H NMR (300.53 MHz, CDCls) § 7.30 (m,
1H, H2pyroke), 6.59 (M, 1H, Hpyrirole), 6.05 (M, 1H, H3pymrole), 3.72 (s,
6H, Hln-cha) 2.06 - 1.97 (m, 12H, H"918q.00). BC NMR
(75.58 MHz, CDClIs) 6 150.2 (d, J= 21.5 Hz, Coa-phosphole), 124.9,
124.1 Cg-phosphole, 1117.8 (d, J= 6.8 Hz, C%pyrrote), 116.9 CBipso-pyrrole,
116.6 (d, J=7.2 Hz,C*yrole), 110.8 (d, J= 2.9 Hz, C3pyrrote), 57.2 CL.
N-cHs), 14.5 (d, J= 14.2 Hz, C"chscp), 11.4 (d, J= 17.0 Hz,
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C%es). 3P NMR (50 MHz, CDCl3) § 28.91. IR (KBr, cm™)
vmax: 3128 (=C-H), 2912 (-CH). MS (FAB*) m/z (100 %): 391
[M*1-CI] (5). HRMS (FAB™): calcd for C14H21CIN:PPd [M+]
391.0170; found 391.0170.

Palladium dichloro[2-(diphenylphosphino-kP)-N,N-
dimethylaniline-kN] (5).1 Yellow solid. (75 %). m.p: 280 °C. 'H
NMR (300.53 MHz, CDCls3) & 7.59 (m, 4H, H®®1315, matic), 7.73 (s,
2H, HOY romatic), 7.61-7.56 (m, 2H, H>3romatic), 7.51-7.38 (m, 6H,
H461112.16.18, 0 atic), 3.56 (S, 6H, Hln-cHsp). *C NMR (75.58 MHz,
CDCls) 6 160.9 (d, J = 17.2 Hz, C?ipsoN-aromatic), 134.7 (d, J = 2.2 Hz,
C8Mipsop-aromatic), 133.8 (d, J= 11.3 Hz, C1216.38,  ratic), 136.6
C 05 aromatic, 133.7 C%-aromatic, 128.9 Caromatic, 128.4 (d, J = 2.0 Hz,
C2p-aromatic), 132.4 (d, J= 3.2 Hz, C®\-aromatic), 130.3 (d, J = 6.7 Hz, C'\-
aromatic), 129.2 (d, J= 12.2 Hz, C*35% ;romatic), 128.2 C’N-aromatic,
127.3 CN-aromatic, 122.6 (d, J= 12.4 Hz, C3N-aromatic), 55.5 C.N-(cHs). 3P
NMR (50 MHz, CDCl3) § 42.11. IR (KBr, cm™) vmax: 3052 (=C-H),
2983(-CH), 1578(C=Carom), 687 (Ph arom monosust). MS (FAB*): m/z
(100 %): 448 [M*1-CI] (10). HRMS (FAB™): calcd for C20H20CINPPd
[M+] 448.0063; found 448.0061.

5. General synthesis of the esters:

| o)
o OH Et;N
CH,CI o
oo \ \*R Dl\:A:
= = )
| 0°C-25°C - —R

To a solution of the corresponding phenol (1.84 mmol, 1 equiv) in anhydrous

dichloromethane (20 mL) at 0 °C, was added dropwise a solution of triethylamine (2.75

mmol, 1,5 equiv) and a catalytic amount of 4-DMAP in anhydrous dichloromethane (5

mL). After stirring for 30 min at 0 °C a solution of the appropriate 2-iodobenzyl chloride

(1.84 mmol, 1.0 equiv.) dissolved in anhydrous dichloromethane (5 ml) was added to the

reaction mixture was allowed to warm to room temperature and stirred for 3 h. The

mixture was extracted with CH2Cl», the organic phase was washed with a saturated

solution of NaHCOs, the organic phase was dried with sodium sulfate and the solvent was
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evaporated under vacuum. The crude product was purified by flash chromatography using

silica-gel and hexane-ethyl acetate 95:5 as eluent.

p-tolyl-2-iodobenzoate (6a): White solid. Yield (95 %). m.p: 40-
42 ° C.*H NMR (300.53 MHz, CDCls, ppm): & 8.07-7.92 (m, 2H,
Harom?®), 7.43 (t, J= 7.6 Hz, 1H, Haom®), 7.26-7.07 (m, 5H,
Harom>2101314) 2 35 (s, 3H, Hers?). 1*C NMR (75.58 MHz, CDCls,
ppm): & 165.2 'C=0, 1485 Caom’(pso) 141.6 Caom? 135.8
Carom*(pso), 134.4 Carom(ipso), 133.2 Carom®, 131.5 Carom®, 130.1
Carom™®®3, 128.1 Carom?, 121.3 Carom®**, 94.7 Carom®(ipso), 21.0 Carom™.
IR (KBr, cm™) vmax: 3084 (=C-H), 1734 (C=0), 1578 (C=Carom),
738 (P arom 1,2 disust). MS (DART): m/z (% x10%): 338 [M*] (592).

m-tolyl-2-iodobenzoate (6b)[: Colorless oil. Yield (93 %). H
NMR (300.53 MHz, CDCls, ppm): & 8.01 (t, J= 7.0 Hz, 2H,
Harom?®), 7.42 (t, J= 7.6 Hz, 1H, Harom®), 7.29 (t, J= 7.9 Hz, 1H,
Harom®), 7.16 (td, J= 7.8, 1.4 Hz, 1H, Haom'®), 7.07 (m, 3H,
Harom”®%%), 2.37 (s, 3H, Hcr:tY). °C NMR (75.58 MHz, CDCls,
ppm): & 165.0 'C=0, 150.7 Caom’(pso)y 141.7 Carom?, 139.8
Carom™%pso), 134.3 Carom®(ipso), 133.3 Carom®, 131.6 Carom®, 129.3
Carom?, 128.2 Carom”, 127.0 Carom®?, 122.2 Carom®, 118.6 Carom**, 94.7
Carom(ipso), 21.5 Ccriatl. IR (KBr, cm™) vmax: 3059 (=C-H), 1740
(C=0), 1580 (C=Carom), 734 (P arom 1.2 disust). MS (DART): m/z (%
x10%): 339 [M*] (32).

o-tolyl-2-iodobenzoate (6¢): Colorless oil. Yield (91 %). 'H NMR
(300.53 MHz, CDCls, ppm): & 8.11-8.00 (M, 2H, Harom>®), 7.45 (t,
J= 7.6 Hz, 1H, Harom”), 7.31-7.12 (M, 5H, Harom>'121314) 2.26 (s,
3H, Her:®). 3C NMR (75.58 MHz, CDCls, ppm): & 164.7 'C=0,
149.4 Carom(ipso), 141.8 Carom?, 134.2 Carom®(ipso), 133.3 Carom®, 131.4
Carom>™* (d, J= 10.2 Hz), 130.3 Carom’(ipso), 128.2 Carom?, 127.2
Carom*2, 126.4 Carom™®, 122.0 Carom**, 94.9 Caromipso), 16.6 Ccrs™. IR
(KBr, cm™) vmax: 3059 (=C-H), 1740 (C=0), 1580 (C=Carom), 737
(Ph arom 1.2 disust). MS (DART): m/z (% x10%): 338.9570 [M] (592).
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phenyl-2-iodobenzoate (6d)Bl: Colorless oil. Yield: (91 %). H
NMR (300.53 MHz, CDCls3, ppm): & 8.01-7.97 (m, 2H, Harom?®),
7.39 (t, J= 7.8 Hz, 3H, Harom'®'*1?), 7.30-7.19 (m, 3H, Harom™**),
7.13(td, J=7.9, 1,6 Hz, 1H, Harom®). **C NMR (75.58 MHz, CDCls,
ppm): & 165.0 'C=0, 150.8 Caom’(pso) 141.7 Caom?, 134.2
Carom®(ipso), 133.4 Carom®, 131.6 Carom®, 129.7 Carom'>*2, 128.2 Carom”,
126.3 Carom™), 121.7 Carom™>*® 94.8 Carom(ipso)- IR (KBr, cm™) vmax:
3064 (=C-H), 1738 (C=0), 1584 (C=Carom), 735 (Ph arom 1.2 disust)-
MS (DART): m/z (% x10%): 324.1172 [M*] (593).

4-methoxyphenyl-2-iodobenzoate (6e)E. White solid. Yield (95
%).m.p: 108-110 °C. *H NMR (300.53 MHz, CDCls, ppm): & 8.03
(dd,, J=11.0, 7.9 Hz, 2H, Harom>®), 7.46 (t, J= 7.6 Hz, 1H, Harom®),
7.31-7.10 (m, 3H, Harom® * ) 6.94 (d, J = 9.0 Hz, 1H, Harom'®*),
3.81 (s, 3H, Hocr:1?). 1*C NMR (75.58 MHz, CDCls, ppm): & 165.3
’C=0, 157.5 Carom L(ipso), 144.2 Carom(ipso), 141.6 Carom®, 134.3 Carom’
(ipso)y 133.2 Carom®, 131.5 Carom’, 128.1 Carom®, 122.4 Carom™*4, 114.6
Carom™®*3, 94.6 Carom™(ipso)-, 55.7 C ocr:'2. IR (KB, cm™) vmax: 3077
(=C-H), 1736 (C=0), 1577 (C=Carom), 745 (Ph arom 12 disust). MS
(DART): m/z (% x10°): 354.9477 [M*] (7653).

4-(methylthio)phenyl-2-iodobenzoate(6f). White solid. Yield (92
%).m.p: 78-80 °C. *H NMR (300.53 MHz, CDCl3, ppm): & 8.00 (t,
, J= 8.1 Hz, 2H, Harom®®), 7.42 (t, J= 7.6 Hz, 1H, Harom?), 7.29 (d,
J=8.7 Hz, 2H, Harom'®*?), 7.17 (d, J= 8.6 Hz, 3H, Harom>°'*), 2.45
(s, 3H, Hsch:®?). *C NMR (75.58 MHz, CDCls, ppm): & 164.9
7C=0, 148.4 Carom®(ipso), 141.7 Carom?, 136.2 Carom®(ipso), 134.1 Carom**
ipso), 133.4 Carom®, 131.6 Carom®, 128.2 Carom”, 128.0 Carom'®®,
122.2Carom>™, 94.7 Carom*(ipso), 16.6 C scr.2. IR (KBr, cm™) vimax:
3062 (=C-H), 1737 (C=0), 1576 (C=Carom), 744 (Ph arom 1.2 disust)- )-
MS (DART): m/z (% x10%): 371 [M*] (2700).
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Naphthalen-1-yl 2-iodobenzoate (6g)“: White solid. Yield: (93
%). mp: 60-62 °C. *"H NMR (300.53 MHz, CDCls, ppm): & 8.24
(dd, J=7.8, 1.2 Hz, 1H, Haom'®), 8.11 (d, J= 7.9 Hz, 1H, Harom'®),
8.03-7.92 (m, 1H, Harom?), 7.90-7.86 (M, 1H, Harom®) 7.78 (d, J= 8.1
Hz, 1H, Harom®), 7.58-7.46 (M, 4H, Harom*+121%), 7.42 (d, J= 7.4
Hz,1H, Harom®®), 7.29-7.19 (M, 1H, Harom'"). *C NMR (75.58 MHz,
CDCl3, ppm): & 164.8 "C=0, 146.7 Carom’(ipso), 142.0 Carom?, 134.8
Carom’(ipso), 134.0 Carom(ipso), 133.4 Carom’, 131.7 Carom®, 128.2 (d, J
=7.8 Hz, Caom™®%),126.9 Caom™(ipso)y 126.6 (d, J= 4.9 Hz,
Carom'?%), 126.4 Carom”, 125.5 Carom'?, 121.4 Carom™®, 118.2 Carom®’,
95.0 Carom(ipso)- IR (KBr, cm™) vmax: 3056 (=C-H), 1741 (C=0),
1578 (C=Carom), 733 (P arom 1,2 disust). ). MS (DART): m/z (% x10%):
375 [M*] (5300).

4-fluorophenyl-2-iodobenzoate (6h). Colorless oil. Yield (89 %).
'H NMR (300.53 MHz, CDCls, ppm): & 8.07 (t, J= 8.4 Hz, 2H,
Haom?®), 7.49 (t, J=7.6 Hz, 1H, Haom?), 7.26 (m, 5H,
Harom>>1011:12) 3¢ NMR (75.58 MHz, CDCls, ppm): & 164.9
'C=0, 160.42 (d, J = 244.6 Hz, Carom™(ipso),), 146.5 (d, J= 2.9 Hz,
Carom’(pso)), 141.7 Carom?, 133.9 Carom (ipso), 133.5 Carom®, 131.6
Carom®, 128.2 Carom”, 123.1 (d, J = 8.5 Hz, Carom®™3), 116.4 Carom’?,
116.1 Carom™®, 94.8 Carom'(ipso). IR (KB, cm™) vmax: 3068 (=C-H),
1740 (C=0), 1498 (C=Carom), 735 (Ph arom 12 dgisust). MS (DART):
m/z (% x10°): 343 [M] (20).

4-chlorophenyl-2-iodobenzoate (6i). White solid. Yield (90 %),
m.p: 54-56 ° C. *H NMR (300.53 MHz, CDCls, ppm): 5 8.10-8.793
(m, 2H, Harom?®), 7.46 (t, J= 7.6 Hz, 1H, Harom?), 7.38 (d, J= 8.8
Hz, 2H, Haom'®'?), 7.20 (d, J= 8.7 Hz, 2H, Haom>*®). °C NMR
(75.58 MHz, CDCls, ppm): & 164.6 'C=0, 149 Carom’(ipso), 141.8
Carom?, 133.7 Carom®(ipso), 133.5 Carom®, 131.6 Carom®, 1315
Carom*L(ipso), 129.6 Carom'®*2, 128.2 Carom*, 123.0 Carom®*®), 94.8
Carom’(ipso). IR (KBr, cm™) vmax: 3064 (=C-H), 1736 (C=0), 1584
(C=Carom), 806 (Ph arom 1,4 disust), 733 (Ph arom 1,2 disust). MS (DART):
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NO,

m/z (% x10°): 358.9009 [M*] (719.2), 360.8958 [M*2] (300).

4-(ethoxycarbonyl)phenyl-2-iodobenzoate (6j). White solid.
Yield (96 %), m.p: 48-50 °C. *H NMR (300.53 MHz, CDCls, ppm):
5 8.13 (d, J = 8.6 Hz, 2H, Haom'®®), 8.04 (t, J = 6.8 Hz, 2H,
Harom?®), 7.46 (t, J = 7.6 Hz, 1H, Harom?), 7.34 (d, J = 8.6 Hz, 2H,
Harom®1%). 7.21 (t, J = 7.6 Hz, 1H, Harom®), 4.38 (9, J = 7.1 Hz, 2H,
Herne®), 1.39 (d, J = 7.1 Hz, 3H, Hcrs*). 3C NMR (75.58 MHz,
CDCl3, ppm): 6 165.8 'C=0, 164.2 2C=0, 154.21 Carom(ipso), 141.8
Carom?, 133.6 Carom®(ipso), 133.5 Carom®, 131.7 Carom®, 131.2 Carom™%%*,
128.4 Carom*X(ipso), 128.2 Carom”, 121.6 Carom™*%, 94.8 Carom’ipso), 61.2
Ccha'®, 14.4 Ccnat. IR (KBr, cm™) vimax: 3104 (=C-H), 1741 (C=0),
1666 (C=0), 1570 (C=Carom), 741 (Ph arom 1.2 disust). MS (DART):
m/z (% x10°): 396 [M*] (15.5).

4-(trifluoromethyl)phenyl-2-iodobenzoate (6k). White solid.
Yield (90 %), m.p: 42-44 °C.*H NMR (300.53 MHz, CDCl3, ppm):
5 8.06 (td, J = 8.4, 8.0, 1.2 Hz, 2H, Harom??®), 7.71 (d, J = 8.5 Hz,
2H, Harom™12), 7.49 (td, J = 7.7, 1.1 Hz, 1H, Harom?), 7.39 (d, J =
8.4 Hz, 2H, Harom>19), 7.24 (td, J = 7.7, 1.7 Hz, 1H, Hawom®). BC
NMR (75.58 MHz, CDCls, ppm): & 164.3 7C=0, 153.1 Carom®(ipso),
141.9 Carom?, 133.6 Carom®, 133.4 Carom’(ipso), 131.7 Carom®, 129.3-
127.8 Carom*%(ipso), 128.2 Carom”, 127.0 Carom'>*3(q, J= 3.7 Hz), 122.2
Carom®*), 125.7 Ccrs*¥(ipso), 94.8 Carom(ipso). IR (KB, cm™) vmax:
1739 (C=0), 1579 (C=Carom), 815 (Ph arom 1.4 disust), 738 (Ph arom 12
disust) MS (DART): m/z (% x10%): 393 [M*] (4800).

4-nitrophenyl 2-iodobenzoate (61)P!: Yelow solid. Yield (90 %),
m.p: 100-102 °C. *H NMR (300.53 MHz, CDCls, ppm): & 8.33 (d,
J = 9.0 Hz, 2H, Harom®*?), 8.08 (M, 2H, Harom®®), 7.49 (M, 3H,
Harom™®%%), 7.28 (t, J = 7.6 Hz, 1H, Harom®). **C NMR (75.58 MHz,
CDCl3, ppm): & 163.8 'C=0, 155.4 Carom’(ipso), 145.5 Carom L(ipso),
142.0 Carom?, 133.9 Carom®, 133.0 Carom®(ipso)y 131.8 Carom®, 128.3
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Carom4, 125.3 Caromlo'lz, 122.6 Caromg’lg, 95.0 Caroml(ipso). IR (KBI’, cm’
1) Vmax-: 3116 (:C'H), 1743 (C:O), 1589 (C:Carom), 736 (Ph arom 1,2
dgisust). MS (DART): m/z (% x10°): 369.9206 [M*] (442).

6. General procedure for catalytic reactions under microwave

| 0O

(0]
Catalyst
0 Base o
—_—
= DMF =

—R A R

A 30 mL microwave-transparent process vial was filled with the substrate (0.62 mmol, 1

equiv), base (0.74 mmol 1.2 equiv) and the palladium complex X-PdClI2 (I mol %) in 10

ml of solvent (DMF). The vial is sealed with PEEK snap caps and standard PTFE coated

silicone septa. The reaction mixture was then exposed to microwave heating to the desired

temperature. The reaction vial is thereafter cooled to room temperature and the mixture

is diluted with 30 mL of water and extracted with 3 x 20 mL of hexane. The combined

organic layers are dried over anhydrous sodium sulfate. The crude product is finally

purified by flash column chromatography on silica-gel using ethyl acetate/hexanes

mixtures.

2-methyl-6H-benzo[c]chromen-6-one (7a)lfl. White solid.
Yield (94 %).m.p: 126-128 °C.*H NMR (300.53 MHz, CDCls,
ppm) & 8.36-8.34 (d, J= 7.1 Hz, 1H, HY), 8.05 (d, J= 6.3 Hz, 1H,
H*), 7.80-7.78 (m, 2H, H3%%), 7.56-7.51 (t, J= 7.2 Hz, 1H, H?),
7.26-7.22 (m, 2H%10), 2.44 (s, 3H, H*). **C NMR (75.58 MHz,
CDCls) § 161.4 7C=0, 149.3 Carom®(ipso), 134.8 Carom>(ipso), 134.7
Carom®, 134.1 Carom™(ipso), 131.3 Carom?, 130.5 Carom*®, 128.7 Carom®,
122.7 Carom®, 121.6 Carom®®, 121.2 Carom®(ipso). 117.6 Carom™*(ipso).
117.4 Carom®, 21.1 Ccns'. IR (KBr, cm™) vmax: 3056 (=C-H),
1712 (C=0), 1602 (C=Carom), 769 (Ph arom 1.2 disust). MS (DART):
m/z (% x10%): 211.0568 [M*'] (880).

3-methyl-6H-benzo[c]chromen-6-one (7b)l"l.  White solid.
Yield (86). m.p. *H NMR (300.53 MHz, CDCls, ppm) & 8.39 (dd,
J=8.0, 1.0 Hz, 1H, HY), 8.09 (d, J = 8.1 Hz, 1H, H%), 7.94 (d, J =
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8.1 Hz, 1H, H'), 7.81 (td, J = 7.9, 1.4 Hz, 1H, H®), 7.55 (td, J =
7.6, 1.1 Hz, 1H, H?), 7.18 (s,1H, H®), 7.15 (d, J = 8.1 Hz, 1H,
H%), 2.46 (s, 3H, Hcns!*). 3C NMR (75.58 MHz, CDCl3) § 161.5
’C=0, 151.4 Caroms(ipso), 141.4 Caromlo(ipso), 135.1 Carom5(ipso), 134.9
Carom®, 130.7 Carom?, 128.5 Carom®, 125.8 Carom?, 122.6 Carom™,
121.6 Carom*? 121.0 Carom®(ipso), 118.0 Carom’, 115.6 Carom™(ipso),
21.6 Cchistt. IR (KBr, cm™) vmax: 3043 (=C-H), 1710 (C=0), 760
(Ph arom 1,2 disust). MS (DART): m/z (% x10°): 211.074 [M*1] (530).

1-methyl-6H-benzo[c]chromen-6-one (7b’)I"l.  White solid.
Yield (86 %). 'H NMR (300.53 MHz, CDCls, ppm) & 8.51 (dd, J
=7.9, 1.3 Hz, 1H, HY), 8.40 (d, J = 8.4 Hz, 1H, H%), 7.84 (td, J =
7.8, 1.6 Hz, 1H, H%), 7.60 (td, J = 7.6, 1.0 Hz, 1H, H?), 7.39 — 7.33
(m, 1H, H19), 7.28 (dd, J = 8.2, 1.0 Hz, 1H, H%), 7.18 (d, J = 7.4
Hz, 1H, H), 2.91 (s, 3H, H3). 13C NMR (75.58 MHz, CDCl3) &
161.3 7C=0, 152.3 Carom’(ipso), 136.3 Carom (ipso), 136.1 Carom(ipso),
134.4 Caom®, 130.9 Carom?, 129.4 Caom®, 128.9 Carom'®, 128.2
Carom?, 126.3 Carom®, 122.2 Carom®(ipso), 117.6 Carom™(ipse), 116.3
Caron®, 25.6 C crat® MS (DART): m/z (% x10%): 211.0754 [M*!]
(530).

4-Methyl-6H-benzo[c]chromen-6-one (7c)fl:  White solid.
Yield (88 %).m.p: 132-134 °C. 'H NMR (300.53 MHz, CDCls,
ppm) & 8.32 (d, J=7.9 Hz, 1H, HY), 8.00 (d, J=8.1 Hz, 1H, H%,
7.86-7.69 (M, 2H, H®13), 7.51 (t, J= 7.6 Hz, 1H, H?), 7.26 (d,
J=7.4 Hz, 1H, HW), 7.15 (t, J= 7.6 Hz, 1H, H'2), 2.43 (s, 3H, H19).
3C NMR (7558 MHz, CDCls) ppm 161.1 7C=0, 149.5
Carom3(ipso)y 135.0 Carom®(ipse)s 134.7 Carom®, 131.7 Carom?, 130.3
Carom?, 128.6 Carom®, 126.9 Carom®(ipsc), 123.9 Carom?, 121.8 Carom??,
120.9 Carom™(ipse), 120.3 Carom™3, 117.6 Carom’(ipso), 16.0 Ceral®. IR
(KBr, cm™) vmax: 3065 (=C-H), 1721 (C=0), 1599 (C=Carom),
751 (P arom 1.2 disust). MS (DART): m/z (% x10%): 211.0487 [M*}]
(218).
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6H-benzo[c]chromen-6-one (7d)"). White solid. Yield (85 %).
m.p: 94-96 °C. *H NMR (300.53 MHz, CDCls, ppm) & 8.35 (d,
J=7.9 Hz, 1H, HY), 8.05 (d, J= 8.1 Hz, 1H, H%), 7.99 (d, J= 7.7
Hz, 1H, H'?), 7.78 (t, J= 7.6 Hz, 1H, H%), 7.54 (t, J= 7.6 Hz, 1H,
H?), 7.44 (t, J= 7.7 Hz, 1H, H¥), 7.37-7.25 (m, 2H, H%). 13C
NMR (75.58 MHz, CDCl3) § 161.1 "C=0, 151.2 Carom’(ipso), 134.8
Carom®, 134.7 Carom(ipso), 130.5 Carom?, 130.4 Carom?, 128.8 Carom’,
124.5 Carom*, 122.7 Carom*2, 121.7 Carom™?, 121.2 Carom(ipso), 118.0
Carom™%(ipso), 117.8 Carom®. IR (KBr, cm-1) vmax: 3060 (=C-H),
1730 (C=0), 1580 (C=Carom). MS (El) m/z: 196 (M*).

2-Methoxy-6H-benzo[c]chromen-6-one (7e)l’l:  White solid
Yield (96 %) m.p: 122-124 °C.*H NMR (300.53 MHz, CDCls,
ppm) & 8.41 (d, J=7.8 Hz, 1H, HY), 8.08 (d, J= 8.1 Hz, 1H, H%),
7.83 (t, J= 7.6, Hz, 1H, H3), 7.60 (t, J= 7.6 Hz, 1H, H?), 7.50 (d,
J= 2.6 Hz, 1H, H®), 7.34-7.25 (m, 1H, H%), 7.06 (dd, J=9, 2.7
Hz, 1H, H19), 3.91 (s, 3H, H*?). 3C NMR (75.58 MHz, CDCl5)
ppm 161.3 'C=0, 156.3 Carom™(ipso), 145.6 Carom®(ipso), 134.8
Carom®, 134.7 Carom™(ipso), 130.7 Carom 2, 129.0 Carom?, 121.7 Carom”,
121.4 Carom®(ipso), 118.7 Carom’, 118.6 Carom™*(ipso), 117.1 Carom™®,
106.4 Carom™, 55.8 C*2, IR (KBr, cm™) vmax: 3073 (=C-H), 1709
(C=0), 1607 (C=Carom), 761 (Ph arom 12 disust). MS (DART): m/z
(% x108): 227.0415 [M*] (312).
2-(methylthio)-6H-benzo[c]chromen-6-one (7f). White solid.
Yield (90 %).m.p: 126-128 °C. *H NMR (300.53 MHz, CDCls,
ppm) & 8.34 (d, J= 7.9 Hz, 1H, HY), 8.01 (d, J= 8.1 Hz, 1H, H%),
7.88-7.73 (m, 2H, H3®3), 7.56 (t, J= 7.6 Hz, 1H, H?), 7.33 (dd, J=
8.6, 2.0 Hz, 1H, H9), 7.23 (d, J= 8.6 Hz, 1H, H%), 2.55 (s, 3H,
Hcrs!?). 3C NMR (75.58 MHz, CDCls) § 160.9 ‘C=0, 149.2
Carom(ipso), 134.9 Carom®, 134.5 Carom(ipso), 134.0 Carom™L(ipso), 131.6
Carom?, 129.4 Carom?, 129.1 Carom™®, 121.6 Carom”, 121.2 Carom(ipso),
121.1 Carom®, 118.4 Carom™(ipso), 118.2 Carom®, 16.9.1 Cchis'. IR.
(KBr, cm™) vmax: 3065 (=C-H), 1711 (C=0), 1560 (C=Carom), 764
(Ph arom 1.2 disust). MS (DART): m/z (% x103): 243 [M*'] (3300).
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6H-Dibenzo[c,h]Jchromen-6-one (7g): White solid. Yield (79
%).m.p: 184-186 °C. 'H NMR (300.53 MHz, CDCls, ppm) & 8.59
(d, J=8.8Hz, 1H, HY), 8.47 (d, J=7.9 Hz, 1H, H?), 8.20 (d,
J=8.1Hz, 1H, H*), 8.06 (d, J=8.8 Hz, 1H, H®¥), 7.89 — 7.84 (m,
2H, H316), 7.77 (d, J=8.8 Hz, 1H, H'®), 7.66-7.58 (m, 3H>!1?),
13C NMR (7558 MHz, CDCIs) ppm 161.3 ‘C=0, 147.3
Carom®(ipso), 135.4 Carom’(ipso). 135.0 Carom®, 134.3 Carom™(ips0), 130.7
Carom?, 128.6 Carom™®, 127.9 Carom®, 127.7 Carom?, 127.1 Carom®,
124.5 Carom™*, 123.9 Carom(ipso), 122.3 Carom™®, 122.0 Carom™’, 121.2
Carom®’(ipso), 119.2 Carom®®, 113.0 Carom’(ipso). IR. (KBr, cm™) vimax:
3046 (=C-H), 1682 (C=0), 1575(C=Carom), 761 (Ph arom 1.2 disust)-
MS (DART): m/z (% x10%): 247 [M**] (3400).

2-fluoro-6H-benzo[c]chromen-6-one (7h)l"]. White solid. Yield
(77 %). m.p: 150-152 °C. *H NMR (300.53 MHz, CDCls, ppm) &
8.39 (dd, J= 7.9 Hz, 1H, HY), 8.01 (d, J = 8.0 Hz, 1H, H%), 7.85
(d, J=7.7 Hz, 1H, H3), 7.69 (dd, J= 9.1, 2.7 Hz, 1H, H'?), 7.62 (t,
J=7.6 Hz, 1H, H?), 7.33 (m, 1H, H'?), 7.23-7.13 (m, 1H, H®%). 3C
NMR (75.58 MHz, CDCl3) § 160.8 (d, J= 6.9 Hz, 'C=0), 157.7
Carom*X(ipso), 147.4 (d, J= 2.1 Hz, Carom¥(ips0)), 135.0 Carom®, 133.9
(d, J = 2.6 Hz, Carom®), 130.7 Carom?, 129.6 Carom?, 121.9 Carom®,
121.2  Carom®(pso), 119.3 (d, J= 8.6 Hz, Caom°), 119.2
Carom*3(ips0),117.8 (d, J = 24.26 Hz, Carom™®), 108.6 (d, J = 24.86
Hz, Carom®®). IR (KBr, cm™) vmax: 3065 (=C-H), 1717 (C=0),
1603 (C=Carom), 817 (Ph arom 1.4 disust).. MS (DART): m/z (% x10°):
215.0253 [M*] (692).

2-chloro-6H-benzo[c]chromen-6-one (7i)l"l. White solid. Yield
(71 %). m.p: 178-180 °C. *H NMR (300.53 MHz, CDCls, ppm) &
8.38 (d, J= 7.9 Hz, 1H, HY), 8.03 (d, J= 8.1 Hz, 1H, H%), 7.97 (d,
J=2.0 Hz, 1H, HY), 7.84 (t, J= 7.7 Hz, 1H, H®), 7.62 (t, J= 7.6 Hz,
1H, H?), 7.41 (dd, J= 8.8, 2.2 Hz, 1H, H), 7.29 (d, J= 8.8 Hz, 1H,
H%. C NMR (75.58 MHz, CDCls) & 160.6 'C=0, 149.6
Carom®(ipso), 135.1 Carom®, 133.5 Carom’(pso)y 130.7 Carom?, 130.4
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Carom™®, 130.1 Carom*L(ipso), 129.6 Carom®, 122.6 Carom*, 121.8 Carom*?,
121.2 Carom%(ipso), 119.3 Carom™¥(ipso), 119.2 Carom®. IR (KBr, cm™)
vmax: 3068 (=C-H), 1727 (C=0), 1602 (C=Carom), 806 (Ph arom 1,4
disust), 712 (PO arom 1.2 disust). MS (DART): m/z (% x10°%): 230.9918
[M*] (383), 232.9890 [M*2] (120).

2-chloro-6H-benzo[c]chromen-6-one (7j)El. White solid. Yield

(0]
O o (38 %). m.p: 134-136 °C. *H NMR (300.53 MHz, CDCls, ppm): 5
O 8.76 (d, J=1.2 HZ, 1H, Haromls), 8.40 (d, J=64 HZ, 1H, Haroml),
8.21 (d, J = 6.4 Hz, 1H, Harom®), 8.13 (dd, J = 6.8, 1.2 Hz, 1H,
o] o™ 10 — 3 -
Harom™), 7.87 (t, J = 7.0 Hz, 1H, Harom®). 7.63 (t, J = 7.0 Hz, 1H,

Harom?), 7.39 (d, J = 6.8 Hz, 1H, Harom), 4.44 (g, J = 5.6 Hz, 2H,
H chschzo, H), 1.39 (t, J = 5.2 Hz, 3H, H chschz0, H4). 3C NMR
(75.58 MHz, CDCls, ppm): & 165.5 2C=0, 164.2 'C=0, 154.1
CaromS(ipso), 135.1 Carom®, 134.1 Carom(ipso), 131.4 Carom?, 130.6
Carom™®, 129.4 Carom®, 126.8 Carom™(ipso), 124.9 Carom*, 122.0 Carom’,
121.1 Carom®(ipso), 117.9 Carom™®(ipso), 117.9 Carom®, 61.4 Cch™?, 14.4
Ccnst®. IR (KBr, cm™) vmax: 3062 (=C-H), 1719 (C=0). MS
(DART): m/z (% x103): 268.0735 [M*] (383).

7. General procedure for the synthesis of amide substrates

Re I 0 9a Ry =H, R,=H
R1<©-NH EtsN, CH,Cl, _R, 9b R;=H, R,=Me
N 9¢ Ry=H, R,=Bz

R;= OMe, H DMAP 9d p-Me Me

R,= Me, Benzyl, H 9e p-OMe Me
9f p-F Me
9b-g 9g p-Cl Me

EtsN, CH,Cl, N CH3| NaH
DMAP DMF 0°C
9a R;=
of R1—F
99 Ry =

8. Preparation of 2-lodobenzamide 9a-e.

In a 50mL round-bottom flask equipped with a magnetic stirrer the corresponding amine
(1.5 equiv) is added and dichloromethane (20 ml). The flask is purged with nitrogen and
placed in an ice bath; triethylamine (2 equiv) is added for a time reaction of 30 minutes.

The appropriate iodobenzyl chloride (1.0 equiv.) dissolved in dichloromethane (10 ml)
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and DMAP (0.05 equiv) are then added. The reaction is allowed to stir and warm to room
temperature. The mixture is extracted using CH2Cl2/Brine. The organic layers are dried
using NazSOa4, filtered and the volatiles are evaporated under vacuum. The residue is then

purified via column chromatography using ethyl acetate/hexanes mixtures.

9. Preparation of 2-lodobenzamide 9f—g.

To a suspension of 60% NaH (15 mmol) in DMF (10 ml), the amide 9 (6 mmol) in DMF
(10 ml) was added slowly under argon at 0 °C. After that, iodomethane (9 mmol) in DMF
(5 ml) was added dropwise at 0 °C. After stirred at room temperature for 2 h, the solution
was diluted with CH2Cl,, then washed with water (3x50 ml). The organic layer dried
(Naz2S0s), and evaporated under reduced pressure. The crude material was purified by

chromatography (hexane/ethyl acetate).

2-iodo-N-(p-tolil)benzamide (9a)®!.White solid, Yield 94 %; *H

@)&N/H NMR (300.53 MHz, CDCls, ppm) § 7.91 (dd, J = 8.0, 1.2 Hz, 1H,
© Harom?), 7.55-7.51 (M, 3H, Harom®®1), 7.49 (s, 1H, H5), 7.43 (dit, J

=7.6,0.8 Hz, 1H, H%), 7.20 (d, J= 8.0 Hz, 2H, H1%13), 7.15 (td, J=
7.6, 1.6 Hz, 1H, Harom®), 2.37 (s, 3H, Hcrs®); BC NMR (75.58
MHz, CDCl3) § 167.2 7C=0, 142.2 Carom’(ipso), 140.0 Carom?, 135.0
Carom’(ipso), 134.6 Carom*%(ipso), 131.4 Carom’, 129.6 Carom'®*3, 128.5
Carom®, 128.3 Carom?, 120.2 Carom®*4, 92.5 Carom*(pso), 21.0 Ceris™2. IR
(KBr, cm™) vmax: 3417 (-N-H), 3019 (=C-H), 1671 (C=0). MS
(DART): m/z (% x10%): 338.0041 [M*] (370).

2-iodo-N-methyl-N-phenylbenzamide (9b)I*%,  White solid,

@/MNNG Yield (94%). mp 94-96 °C. *H NMR (300.53 MHz, CDCls, ppm)

© 8 7.55 (d, J = 7.8 Hz, 1H, H?), 7.25-6.86 (m, 7H, H3*>10.11) 6 73

(t, J = 6.4 Hz, 2H, H'?), 3.41 (s, 3H, H®). 3C NMR (75.58 MHz,

CDCls) & 170.2 'C=0, 143.3 Carom’(ipso)s 142.5 Carom(ipso), 139.2

Carom?, 129.9 Carom®, 129.0 Carom™?, 128.7 Carom®, 127.4 Carom®*, 127.2

Carom™?, 127.1 Carom™®, 93.8 Carom’(ipso), 37.5 Ccrs®. IR (KBr) cm™:

3054 (=C-H), 1642 (C=0); 1588 (C=Carom), 695 (Ph arom 12 disust)-
MS (DART): m/z (% x10%): 338 [M*1] (1300).
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OMe

N-benzyl-2-iodo-N-phenylbenzamide (9c). Colorless oil. Yield
(95%) 'H NMR (300.53 MHz, CDCl3, ppm) & 7.62 (d, J = 7.9 Hz,
1H, H?), 7.36 (d, J= 6.3 Hz, 3H, H'), 7.32-7.19 (m, 3H, H3*9),
7.10-6.93 (m, 7H, H}111215) "6 84 (td, J = 6.9, 2.1 Hz, 1H, H®),
5.13 (s, 3H, H®. 3C NMR (75.58 MHz, CDCls, ppm) § 170.1
'C=0, 142.2 Carom®(ipso), 141.6 Carom™(ipso), 139.2 Carom?, 137.0
Carom (ipso), 129.7 Carom’, 129 (d, J = 9.7 Hz, Carom™1*®), 128.5 Carom”,
128.5 Carom*®*?, 128.2 Carom**, 127.5 (d, J= 7.8 Hz, Carom™®), 127.3
Carom*, 93.9 Carom(ipso), 53.0 C crz®. IR (KBr) cm™: 3058 (=C-H),
1643 (C=0); 1588 (C=Carom), 694 (Ph arom 12 disust). MS (DART):
m/z (% x10%): 414 [M**] (2000).

2-iodo-N-methyl-N-(p-tolyl)benzamide (9d).[*%1 White solid.
Yield (93 %), mp 78-80°C. *H NMR (300.53 MHz, CDCls, ppm)
8 7.67 (d, J=8.0 Hz, 1H, H?), 7.24 (d, J = 8.2 Hz, 2H, H%¥?), 7.21-
7.11 (m, 3H, H%%), 7.04 (d, J = 8.1 Hz, 2H, H'Y), 6.95-6.83 (m, 1H,
H%, 3.59 (s, 3H, H®), 2.22 (s, 3H, H®). 3C NMR (75.58 MHz,
CDCls) & 170.2 'C=0, 140.1 Carom’(ipso) 139.4 Carom?, 132.5
Carom™%(ipso), 131.0 Carom®, 130.2 Carom’(ipso), 130.1 Carom®, 129.7
Carom??, 128.2 Carom®, 127.6 Carom”, 92.7 Carom'(ipso), 41.5 Ccria?, 21.2
Cchs®®. IR (KBr) cm™: 3085 (=C-H), 1694 (C=0); 1583 (C=Carom),
755 (Ph arom 1.2 disust). MS (DART): m/z (% x10%): 352 [M*1] (1300).

2-iodo-N-(4-methoxyphenyl)-N-methylbenzamide (%e).%
Colorless oil. Yield (98%). *H NMR (300.53 MHz, CDCls, ppm) &
7.60 (dd, J = 7.8, 1.2 Hz, 1H, H?), 7.11 (d, J = 9.0 Hz, 2H, H9),
7.07-704 (m, 2H, H3%), 6.78 (td, J = 7.7, 2.1 Hz, 1H, H%), 6.66 (d,
J=8.9 Hz, 2H, H), 3.62 (s, 3H, H8), 3.4 (s, 3H, H™). 13C NMR
(75.58 MHz, CDCls) & 170.3 'C=0, 158.2 CaromZ(ipso), 142.6
Carom®(ipso)y 139.0 Carom?, 136.0 Carom’(pso), 129.6 Carom®, 128.4
Carom®, 128.2 Carom®, 127.4 Carom®, 114.1 Carom™, 93.6 Carom(ipso),
55.3 C cra®3, 37.59 Ccu. IR (KBr) cm™: 3043 (=C-H), 1648
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(C:O), 1579 (C:Carom), 739 (Ph arom 1,2 disust). MS (DART) m/Z (%
x10°%): 368 [M*!] (5800).

N-(4-fuorophenyl)-2-iodo-N-methylbenzamide  (9f). White
solid. Yield (79%). mp 100-102 °C. 'H NMR (300.53 MHz,
CDCls, ppm) & 7.65 (d, J = 7.9 Hz, 1H, H?), 7.23-7.10 (m, 4H,
H*19), 7.04 (dd, J = 7.6, 1.4 Hz, 1H, H®), 6.87 (t, J = 8.5 Hz, 1H,
H?1), 3.48 (s, 3H, H®). **C NMR (75.58 MHz, CDCls, ppm) &
170.2 7C=0, 162.7 and 159.4 (d, J= 247.7 Hz, Carom™%(ipso)), 142.2
Carom®(ipso), 139.3 Carom?, 139.2 Carom’(ipso), 129.9 Carom®, 128.9 (d, J
= 8.6 Hz, Carom'®), 128.4 Carom®, 127.5 Carom”, 115.9 (d, J=22.7 Hz,
Carom?), 93.5 Carom(ipso), 37.4 Ccris’. IR (KBr) cm™: 3118 (=C-H),
1642 (C=0); 1581 (C=Carom), 682 (Ph arom 1.2 disust). MS (DART):
m/z (% x10%): 356 [M*] (8000).

N-(4-chlorophenyl)-2-iodo-N-methylbenzamide (99).1*% White
solid. Yield (62 %). mp 90-92 °C. *H NMR (300.53 MHz, CDCls,
ppm) & 7.64 (d, J = 7.9 Hz, 1H, H?), 7.09-7.33 (m, 6H, H*51011),
6.87 (t, J= 7.4 Hz, 1H, H3), 3.50 (s, 3H, H?). 3C NMR (75.58 MHz,
CDCl3, ppm) & 170.0 'C=0, 142.1 Carom%(ipso), 141.7 Carom(ipso),
139.2 Carom?, 132.7 Carom™%(ipso), 130.1 Carom®, 129.2 Carom™!, 128.5
Carom®, 128.4 Carom®, 127.6 Carom”, 93.5 Carom'(ipso), 37.4 Ccris®. IR
(KBr) cm’: 3059 (=C-H), 1636 (C=0); 1583 (C=Carom), 740 (Ph
arom 1,2 disust). MS (DART): m/z (% x10%): 372 [M*] (4200).

10. Synthesis of benzolactams 10a-g

2-Methylphenanthridin-6(5H)-one (10a).!Y  White powder.
Yield (36 %). mp 256-258 °C; *H NMR (300.53 MHz, DMSO-de):
11.60 (s, 1H, H'%), 8.47 (d, 1H, J= 7.8 Hz, HY), 8.30 (d, 1H, J=7.8
Hz, H), 8.19 (s, 1H, H3), 7.83 (t, 1H, J= 7.8 Hz, H®), 7.61 (t, 1H,
J= 7.8 Hz, H?), 7.24-7.31 (m, 2H, H®1%), 2.40 (s, 3H, H®?). 2*C
NMR (75.58 MHz, DMSO-ds) 160.7 7C=0, 134.4 Carom®(ipso), 134.2
Carom®(ipso), 132.7 Carom®, 131.2 Carom?, 130.6 Carom Y(ipso), 127.8
Carom®, 127.5 Carom®, 125.7 Carom®(ipso),, 123.1 Carom*, 122.6 Carom™,
117.4 Carom™(ipse), 116.0 Carom®, 20.7 Cers. IR (KBr) v (cm—1)
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3012 (=C-H), 1657 (C=0); 1608 (C=Carom), 770 740 (Ph arom 12
gisust). MS (DART): m/z (% x10%): 209.08402 [M*!] (3200).

5-methylphenanthridin-6(5H)-one (10b).[1% White solid. Yield
(79 %). mp 108-110°C. *H NMR (300.53 MHz, CDCls, ppm): &
8.52 (d, J= 7.2 Hz,1H, H®), 8.19 (dd, J=7.9, 1.6 Hz, 2H, H**), 7.70
(td, J = 7.6 Hz, 1H, H®), 7.60-7.45 (m, 2H, H?!), 7.33 (d, J =
8.4Hz, 1H, H'), 7.26 (t, J= 7.7 Hz, 1H, H*?), 3.76 (s, 3H, H®). 1°C
NMR (75.58 MHz, CDCls, ppm): 8 161.6 'C=0, 137.9 Carom>(ipso),
133.5 Carom’(ipso), 132.3 Carom®, 129.5 Carom?, 128.8 Carom?, 127.9
Carom??, 125.5 Carom’(ipso), 123.2 Carom*3, 122.4 Carom*?, 121.6 Carom”,
119.2 Carom™*(ipso), 115.0 Carom™®, 29.9 Ccri. IR (KBr) cm™: 3071
(=C-H), 1641 (C=0); 1583 (C=Carom), 717 (Ph arom 1,2 disust. MS
(DART): m/z (% x108): 210 [M*'] (7000).

5-benzylphenanthridin-6(5H)-one (10c). White solid. Yield (73
%); mp 120-122 °C. *H NMR (300.53 MHz, CDCls, ppm): 6 8.61
(dd, J= 8.0, 1.5 Hz, 1H, HY), 8.22 (t, J= 7.5, 2H, H'*), 7.73 (td, J
=8.1,7.6, 1.5 Hz, 1H, H%), 7.57 (t, J = 7.8, Hz, 1H, H?), 7.46-709
(m, 8H, H10.11121415.16y 5 63 (5 2H, HE). 3C NMR (75.58 MHz,
CDCls, ppm): & 161.9 'C=0, 137.3 CaromX(ipso), 136.6 Carom*3(ipso),
133.8 Carom’(ipso), 132.7 Carom®, 129.6 Carom?, 129.2 Carom™, 128.8
Carom™®, 128.1 Carom®, 127.2 Carom*2, 126.6 Carom'?, 125.4 Carom(ipso),
123.3 Carom'’, 122.6 Carom®, 121.7 Carom™®, 119.5 Carom(ipso), 116.0
Carom®®, 46.5 Ccr®. IR (KBr) cm™: 3070 (=C-H), 1637 (C=0);
1582 (C=Carom), 720 (Ph arom 12 disust- MS (DART): m/z (% x10%):
286 [M*] (7000).

2,5-dimethylphenanthridin-6(5H)-one (10d).['% White solid.
Yield (80 %). mp: 114-116 °C. *H NMR (300.53 MHz, CDCls,
ppm): & 8.51 (dd, J = 8.1, 1.5 Hz, 1H, HY), 8.18 (dd, J = 8.2, 1.2
Hz, 1H, H%), 7.97 (s, 1H, H), 7.69 (td, J= 8.4, 7.2, 1.5 Hz, 1H,
H3), 7.53 (td, J= 8.3, 7.1, 1.1 Hz, 1H, H?), 7.29 (dd, J= 8.5, 2.1 Hz,
1H, H), 7.21 (d, J = 8.5 Hz, 1H, H), 3.73 (s, 3H, H8), 2.44 (s,
3H, H%). 13C NMR (75.58 MHz, CDCls, ppm): & 161.4 7C=0,
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135.8 Carom’(ipso), 133.4 Carom®(ipso), 132.2 Carom®, 131.8 Carom %(ipso),
130.5 Carom?, 128.8 Carom®, 127.7 Carom™®, 125.6 Carom(ipso), 123.3
Carom*, 121.5 Carom**, 119.0 Carom(ipso), 114.9 Carom™®, 29.9 C chs®,
21.0 Cchs®. IR (KBr) cm™: 1630 (C=0); 1579 (C=Carom), 719 (Ph
arom 1.2 disust). MS (DART): m/z (% x10°): 224 [M*Y] (13).

2-methoxy-5-methylphenanthridin-6(5H)-one (10e)i%. White
solid. Yield (97%). 122-124 °C. 'H NMR (300.53 MHz, CDCls,
ppm): & 8.54 (dd, J= 7.9, 1.2 Hz, 1H, HY), 8.18 (d, J= 7.4 Hz, 1H,
H%), 7.83-7.67 (m, 2H, H>'%), 7.58 (td, J= 7.7, 1.2 Hz, 1H, H?),
7.37-7.25 (m, 1H, H%), 7.12 (dd, J = 9.1, 2.8 Hz, 1H, HY), 3.92 (s,
3H, H8), 3.77 (s, 3H, H®). 13C NMR (75.58 MHz, CDCls, ppm):
161.1 'C=0, 155.1 Carom™%(ipso), 133.2 Carom’(ipso)» 132.3 Carom’(ipso),
132.2 Carom®, 129.0 Carom?, 128.1 Carom?, 125.9 Carom®(ipso), 121.7
Carom*, 120.2 Carom*®(ipso), 116.5 Carom™®, 116.2 Carom™?, 107.1 Carom**,
55.7 Cchs®®, 30.1 Ccr®. IR (KBr) cm™: 1630 (C=0); 1578
(C=Carom), 719 (Ph arom 12 disust). MS (DART): m/z (% x10°): 240
[M™] (16).

2-fluoro-5-methylphenanthridin-6(5H)-one (10f). White solid.
Yield (87%). mp 120-122 °C. *H NMR (300.53 MHz, CDCls,
ppm): & 8.48 (d, J= 7.4 Hz, 1H, HY), 8.02 (d, J= 8.1 Hz, 1H, H*),
7.78 (dd, J=9.7, 2.6 Hz 1H, H®), 7.70 (t, J= 7.1 Hz, 1H, H%), 7.57
(t, J= 7.3 Hz, 1H, H?), 7.29-7.25 (m, 1H, H'), 7.19 (td, J= 9.3, 8.4,
2.7 Hz, 1H, H™), 3.72 (s, 3H, H'Y). 13C NMR (75.58 MHz, CDCls,
ppm): & 161.1 'C=0, 158.4 (d, J= 242 Hz, Carom*2(ipso)), 134.3 (d, J
= 1.9 Hz, Carom’(ips0)), 132.5 Carom’(ipso), 132.4 Carom®, 128.9 Carom?,
128.6 Carom®, 125.7 Carom’(ipso), 121.7 Carom”, 120.5 (d, J= 7.9 Hz,
Carom™*(ips0)), 116.8 Carom®, 116.6-116.0 (M, Carom™®), 109.1 (d, J =
23.7 Hz, Carom*), 30.1 Ccus®. IR (KBr) cm™: 1630 (C=0); 1578
(C=Carom), 718 (Ph arom 1.2 disust) MS (DART): m/z (% x10%): 228
[M*1] (4000).

2-Chloro-5-methylphenanthridin-6(5H)-one  (10g)1%. White
solid. Yield (90%). mp 130-132 °C. *H NMR (300.53 MHz,
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CDCls, ppm): & 8.49 (dd, J = 7.9, 1.5 Hz, 1H, HY), 8.10-808 (m,
2H, H*13), 7.73 (td, J = 8.2, 1.5 Hz, 1H, H?), 7.59 (td, J = 8.2, 1.5
Hz, 1H, H?), 7.43 (dd, J = 9.0, 2.4 Hz 1H, H'), 7.26 (d, J = 8.9 Hz,
1H, H'°), 3.73 (s, 3H, H?). 3C NMR (75.58 MHz, CDCl3, ppm): &
161.2 C=0, 136.5 Carom’(ipso), 132.6 Carom’, 132.2 Carom’(ipso), 129.3
Carom?, 128.9 Carom'!, 128.6 Carom®, 128.1 Carom %(ipso)y 125.6
Carom%(ipso)y 122.9 Carom®, 121.6 Carom®®, 120.5 Carom *(pso), 116.3
Carom®, 30.1 Ccns®. IR (KBr) cm™: 1639 (C=0); 1589 (C=Carom),
730 (Ph arom 1.2 disust. MS (DART): m/z (% x10%): 244 [M*1] (5800).
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11. 'H, 3C and 3P NMR spectra and NMR spectra of Palladium Complexes
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14.  X-Ray data for complex 3d

Table 1. Crystal data and structure refinement for 3d.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.400°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

3d
C14H21CI2N2PPd
425.60

181(2) K
0.71073 A
Monoclinic

P 21/n
a=11.598(5) A
b = 13.656(5) A
c=12.222(5) A

o= 90.000(5)°.
B= 117.992(5)°.
v = 90.000(5)°.

1709.3(12) A3

4

1.654 Mg/m3

1.483 mm-1

856

0.250 x 0.150 x 0.070 mm3
2.983 to 26.370°.

-14<=h<=14, -17<=k<=17, -15<=I<=15

10189

3480 [R(int) = 0.0202]

99.3%

Semi-empirical from equivalents
1.00000 and 0.88326
Full-matrix least-squares on F2
3480/0/187

1.042

R1=0.0224, wR2 = 0.0520
R1=0.0287, wR2 = 0.0549
0.352 and -0.335 e.A-3
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Table 2. Bond lengths [A] and angles [°] for 3d.

Pd(1)-P(1) 2.1952(8) Pd(1)-N(1) 2.1331(19)
Pd(1)-CI(1) 2.3806(9) Pd(1)-CI(2) 2.2718(9)
P(1)-C(11) 1.792(2) P(1)-C(21) 1.779(2)
P(1)-C(14) 1.799(2) N(1)-N(2) 1.441(3)
N(1)-C(2) 1.492(3) N(2)-C(24) 1.365(3)
N(1)-C(1) 1.492(3) N(2)-C(21) 1.378(3)
C(11)-C(12) 1.351(3) C(13)-C(131) 1.501(3)
C(11)-C(111) 1.493(3) C(14)-C(141) 1.491(3)
C(12)-C(121) 1.491(3) C(21)-C(22) 1.373(3)
C(12)-C(13) 1.499(3) C(22)-C(23) 1.398(3)
C(13)-C(14) 1.342(3) C(23)-C(24) 1.361(4)
N(1)-Pd(1)-P(1) 87.62(6) N(1)-Pd(1)-CI(1) 92.59(6)
N(1)-Pd(1)-CI(2) 173.84(5) P(1)-Pd(1)-CI(1) 174.29(2)
P(1)-Pd(1)-CI(2) 87.18(4) CI(2)-Pd(1)-CI(1) 92.92(4)
C(21)-P(1)-C(11) 108.94(10) N(2)-N(1)-C(2) 108.55(18)
C(21)-P(1)-C(14) 109.74(10) N(2)-N(1)-C(1) 107.96(18)
C(11)-P(1)-C(14) 95.05(11) C(2)-N(1)-C(1) 110.30(19)
C(21)-P(1)-Pd(1) 100.13(8) N(2)-N(1)-Pd(1) 110.26(13)
C(11)-P(1)-Pd(1) 125.98(8) C(2)-N(1)-Pd(1) 110.33(15)
C(14)-P(1)-Pd(1) 116.76(8) C(1)-N(1)-Pd(1) 109.39(15)
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C(21)-N(2)-N(1) 123.03(18) C(24)-N(2)-N(1) 127.17(19)
C(24)-N(2)-C(21) 109.8(2)

C(12)-C(11)-P(1) 107.19(17) C(13)-C(14)-P(1) 107.19(17)
C(111)-C(11)-P(1) 122.21(17) C(141)-C(14)-P(1) 122.60(17)
C(22)-C(21)-P(1) 136.24(19) N(2)-C(21)-P(1) 117.03(16)
C(22)-C(21)-N(2) 106.69(19) C(23)-C(24)-N(2) 107.5(2)
C(12)-C(11)-C(111) 130.6(2) C(14)-C(13)-C(131) 124.2(2)
C(11)-C(12)-C(121) 125.5(2) C(12)-C(13)-C(131) 120.4(2)
C(11)-C(12)-C(13) 115.2(2) C(13)-C(14)-C(141) 130.2(2)
C(121)-C(12)-C(13) 119.3(2) C(21)-C(22)-C(23) 107.9(2)
C(14)-C(13)-C(12) 115.37(19) C(24)-C(23)-C(22) 108.2(2)
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