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General Methods. All reactions were performed under nitrogen usivgn-dried glassware. Air- and moisture-
sensitive solutions were handled under nitrogen @adsferred via syringe. THF was freshly distillérom
Na/benzophenone ketyl. Glyme and toluene were mifa@m a Grubbs column. Unless otherwise statealjents
were commercially available and used as purchasgwut further purification. Chemicals were ob&infrom
Sigma-Aldrich or Acros, and solvents were purchafseth Fisher Scientific. Reactions were monitotsdthin-
layer chromatography using Whatman Partisil® K6M® i precoated 60 A silica gel plates and visualizgd b
short-wave ultra-violet light as well as by treatmaith ceric ammonium molybdate (CAM) stain. NMRectra
were recorded in CDgbn a Bruker 300 MHz Fourier-transform spectrometehemical shifts are reported in ppm
referenced to tetramethylsilane (TMS) or the CH&llvent residual peak at 7.26 ppm fet and 77.23 ppm for
BC{*H}; *F peaks were referenced to an external standariflobroacetic acid in CDGlat —=76.55 ppm. Infrared
spectra were obtained on NaCl using a Perkin-El@eectrum 100 Series FTIR spectrometer. Chromium-
complexed masses were recorded with Electrosprd£S+) HRMS methods, and [M]or [M -(CO)]" was
confirmed by the presence of the characteristiomiium isotope pattern. Decomplexed masses weoeded with

Chemical lonization + (Cl+) HRMS methods, and [M] [MH]* were observed.

Compoundd, 3, 6, 9, 11, 15,16, 17°¢ 23 and24° were prepared according to general literaturequtore for the
synthesis of arene tricarbonylchromium complexesnfrCr(CO} and parent arene, and were crystallized from
dichloromethane and hexanes or purified by colutmomatography eluting in diethyl ether in eitheniaae or

hexanes to afford either yellow crystalline soldls3, 6, 9, 11, 17, 23, and24), or viscous orange oil4% and16).

Caution: Care should be taken to avoid direct light expesfrreactions, as arene tricarbonylchromium corgse

can decompose in solution under light. Compourtdand16 require storage at or below 0 °C
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General procedures and characterizations for benzid coupling reactions. The following procedures are
representative of arene tricarbonylchromium couplieactions with aryl bromides. Unless otherwipec#ied,

chromatography was run in 2 — 50 % by volume diegliyer in pentane.

General Procedure A:

2a — (4-GHsCH3)PhCH(n®-C¢Hs)Cr(CO)5: An oven-dried glass reaction tube was

charged with a small magnetic stirbar @CH,(n°-CsHs)Cr(CO)5 (1) (44.5 mg, 0.146

mmol, 1.0 equiv), sealed with a septum, and purgigd nitrogen. PdG(PPh), (3.2 mg,

0.0045 mmol, 3 mol %) and LiN(SiMg (38 mg, 0.23 mmol, 1.6 equiv) were dissolved in
1.0 mL of dry THF under a nitrogen atmosphere, fogran orange solution, to which neat 4-bromotouéi8pulL,
0.23 mmol, 1.6 equiv) was added. The catalyste basd aryl bromide solution was taken up by syiagd added
to 1, which turned intensely red-orange. The reactioxture was heated with stirring for 45 min at %7, then
allowed to cool. The orange solution was quenchigd two drops of aqueous 2N HCI and allowed to f&ii 5
min. The golden solution was opened to air andteld with 3 mL diethyl ether, then filtered ovepad of MgSQ
and silica. The pad was rinsed with an additidhahL diethyl ether and the solution was concentratevacuq
loaded directly onto a silica gel column, and edutéth 20% diethyl ether in pentane. The title pmund2a (52.6
mg, 0.133 mmol, 91% vyield ) was obtained as a fighystalline yellow solid."H NMR (300 MHz, CDC}) § 7.34
—7.25(m, 3H), 7.19 — 7.12 (m, 4H), 7.06dg; 6.3 Hz, 2H), 5.38 — 5.33 (m, 1H), 5.24 — 5.8f) 8H), 5.13 — 5.09
(m, 2H), 2.33 (s, 3H)**C{*H} NMR (75 MHz) ppm 233.1, 141.8, 138.6, 137.091® 129.5, 128.8, 127.3, 115.3,
95.55, 95.50, 93.2, 91.3, 54.6, 21.2; tricarbomyafium-coordinated protons and carbons exhibittdiastopic
signals;meta andmeta* proton signals overlap with the benzylic protoreta- and metaearbon signals overlap;
IR 3027, 2923, 1963, 1877, 1512, 1494, 1453, 761, 630 crit. HRMS (ES+) calc’d for gH;sCr 310.0814,

observed 310.0806 [M -(C@)}.

2b — PhCH(n®C¢Hs)Cr(CO) 3 Using general procedure A, (30.1 mg, 0.099 mmol, 1.0
equiv) was reacted with LIN(SiMe (27 mg, 0.16 mmol, 1.6 equiv) and Pg@€Ph), (2.5 mg,

0.0036 mmol, 3.6 mol %) in 0.8 mL THF and bromolmre (17uL, 0.16 mmol, 1.6 equiv) for

50 min at 56 °C, yieldin@d (34.6 mg, 0.091 mmol, 92% yield) as a bright yellerystalline
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solid after silica gel chromatography eluting w2 diethyl ether in pentanéH NMR (300 MHz, CDCJ) § 7.36
—7.26 (m, 6H), 7.18 (m, 4H), 5.36 {t= 6.3 Hz, 1H), 5.24-5.20 (m, 3H), 5.11 (b= 6.3 Hz, 2H)*C{*H} NMR

(75 MHz) ppm 233.1, 141.6, 129.6, 128.8, 127.4,.9185.6, 93.3, 91.2, 54.9; tricarbonylchromiunomhbnated
arenemeta protons overlap with the benzylic proton; IR 308853, 3028, 1963 and 1878 (strong CO stretch),
1626, 1568, 1495, 1452, 1415, 1301, 1268, 12134,11881, 923, 826, 758, 741, 702, 662, 630, 618, G8";
HRMS (ES+) calc’d for GHqCr 296.0657, observed 296.0650 [M -(GIQ) Existing literature characterization

corresponds with the characterization data forehimpound.

O 2¢c — (2-naphthyl)PhCH§®-CgHs)Cr(CO)4:  Using general procedure A,(15.2 mg,
S 0.050 mmol, 1.0 equiv) was reacted with LiIN(SE¥4g12 mg, 0.070 mmol, 1.4 equiv)
oc’cc::rgco OO and PdC(PPh), (1.7 mg, 0.0025 mmol, 5 mol %) in 0.6 mL THF and 2
2 bromonaphthalene (12.3 mg, 0.060 mmol, 1.2 eqoivLth at 57 °C, yieldingc (19.5
mg, 0.045 mmol, 90% yield) as a pale yellow sofigrasilica gel chromatography eluting with 6% tidtether in
pentane.*H NMR (300 MHz, CDCJ) § 7.84 - 7.80 (m, 2H), 7.78 - 7.75 (m, 1H), 7.56 $btLH), 7.50 - 7.45 (m,
2H), 7.37 - 7.28 (m, 4H), 7.26 - 7.23 (m, 2H), 5:8.36 (m, 2H), 5.28 - 5.20 (m, 2H), 5.17 - 5.1, @H); *C{*H}
NMR (75 MHz) ppm 233.1, 141.3, 139.4, 133.4, 13289.8, 128.8, 128.5, 128.3, 128.1, 127.9, 12725,
126.6, 126.4, 114.7, 95.8, 95.5, 93.4, 91.2, 550@icarbonylchromium-coordinated protons and casberhibit

diastereotopic signalgneta- and meta'carbon signals overlap; IR 3059, 3028, 1963 and71&frong CO

stretches), 1600, 1494, 1453, 1414, 816, 748, §8@, 660 cril.

2d — (4-GH4-Cl)PhCH(n°-CgHs)Cr(CO) 5: Using general procedure A,(45.8 mg, 0.151
mmol, 1.0 equiv) was reacted with LiN(SiMie (40 mg, 0.24 mmol, 1.6 equiv) and

PdCL(PPh), (5.7 mg, 0.008 mmol, 5 mol %) in 2 mL THF and 1Mbrbmochlorobenzene

THF solution (0.225 mL, 0.225 mmol, 1.5 equiv) fbih at 57 °C, yieldin@d (51.8 mg,
0.125 mmol, 83% vyield), as a highly crystallinelgl solid after purification by silica gel chromgtaphy eluting
with 20% diethyl ether in pentariéd NMR (300 MHz, CDC}) § 7.33 — 7.27 (m, 5H), 7.17 — 7.11 (m, 4H), 5.38 (t
J = 6.2 Hz, 1H), 5.23(m, 3H), 5.10 @@= 6.3 Hz, 1H), 5.05 (d] = 6.3 Hz, 1H)*C{*H} NMR (75 MHz) ppm
232.9, 141.24, 140.0, 133.4, 130.9, 129.5, 12978.91 127.6, 114.2, 95.4, 95.2, 93.3, 91.2, 91435
tricarbonylchromium-coordinated protons and carbemnkibit diastereotopic signalsneta and meta* proton

signals overlap with the benzylic proton; IR 308027, 1964 and 1879 (strong CO stretch), 1625, 15681,

S4



1454, 1184, 1091, 1015, 923, 813, 755, 661, 629, @ti'; HRMS (ES+) calc’'d for @HsCICr 330.0267,

330.0258 [M -(COj|".

2e — (4-GH4-F)PhCH(n°-C¢Hs)Cr(CO) 3 Using general procedure A, (60.5 mg, 0.199
mmol, 1.0 equiv) was reacted with LiN(Siyg (60.5 mg, 0.36 mmol, 1.8 equiv) and

PdCL(PPh), (7.6 mg, 0.01 mmol, 5 mol %) in 3 mL THF and 4+mafluorobenzene (35

uL, 0.3 mmol, 1.5 equiv) for 6 h at 60 °C, yieldibg(69.7 mg, 0.175 mmol, 88% yield) as a
bright yellow crystalline solid after purificatidsy silica gel chromatographyH NMR (300 MHz, CDC}) & 7.37 —
7.24 (m, 3H), 7.17 — 7.13 (m, 4H), 7.02Jt Hz, 2H), 5.37 (1) = 6.2 Hz, 1H), 5.25 — 5.20 (m, 3H), 5.12 {Jd;
6.8 Hz, 1H), 5.05 (dJ = 6.6 Hz, 1H)*C{*H} NMR (75 MHz) ppm 232.9, 162.1 (d,= 347 Hz), 141.6, 131.13 (d,
J=8Hz), 129.5, 128.9, 127.5, 115.7 Jd; 21 Hz), 114.6, 95.5, 95.3, 93.4, 91.2, 91.1254F NMR (282 MHz)
ppm —-115.4 (m); tricarbonylchromium-coordinatedrere€arbons and protons exhibit diastereotopic Egneeta
andmeta* proton signals overlap with the benzylic protdiR 3079, 3027, 2895, 2746, 1964 and 1877 (stro@g C
stretch), 1624, 1507, 1495, 1454, 1303, 1224, 11898, 922, 819, 741, 702, 661, 629, 619'cntiRMS (ES+)

calc’d for GgH1sCrF 314.0563, observed 314.0549 [M -(GO)

2f — [4-CeH4-N(CH3),]PhCH(n°-CeH5)Cr(CO) 5 Using general procedure A,(30.2 mg,
0.099 mmol, 1.0 equiv) was reacted with LIN(Sg€27 mg, 0.16 mmol, 1.6 equiv) and

PdCL(PPh), (3.1 mg, 0.004 mmol, 4 mol %) in 1 mL THF and 4iooN,N-

dimethylaniline (29.9 mg, 0.15 mmol, 1.5 equiv) fbh at 52 °C, yieldin@f (38.2 mg,
0.090 mmol, 91% yield) as a shiny pale yellow faledter silica gel chromatography eluting with 6%tilyl ether
in pentane.*H NMR (300 MHz, CDC}) § 7.34 — 7.01 (m, 5H), 7.03 (d,= 8.7 Hz, 2H), 6.68 (d] = 8.8 Hz, 2H),
5.33 (t,J = 6.1 Hz, 1H), 5.25 — 5.20 (m, 2H), 5.16 — 5.08 @H), 2.94 (s, 6H)*C{*H} NMR (75 MHz) 233.3,
149.7, 142.4, 130.2, 129.5, 129.2, 128.7, 127.16.311112.6, 95.7, 95.4, 93.1, 91.4, 54.0, 40.7 ppm;
tricarbonylchromium-coordinated protons and carbemkibit diastereotopic signals; thmtho- proton signal
overlaps with the benzylic protometa- and meta‘earbon signals overlap; IR 3030, 2921, 2852, 28843 and

1878 (strong CO stretch), 611, 1520, 1452, 1352, 9@2, 662, 630 cih

29 — (4-GH4-OCH3)PhCH(n°-CgHs)Cr(CO) 5 Using general procedure A,(44.8 mg,

0.147 mmol, 1.0 equiv) was reacted with LIN(S#)3€39 mg, 0.23 mmol, 1.6 equiv) and
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PdCL(PPh), (4.2 mg, 0.006 mmol, 4 mol %) in 1 mL THF and #4moanisole (32:L, 0.25 mmol, 1.7 equiv) for
45 min at 56 °C, yieldin@g (56.7 mg, 0.138 mmol, 94% yield) as a yellow sdlfter silica gel chromatography
eluting with 20% diethyl ether in pentanéH NMR (300 MHz, CDC}) 6 7.35 — 7.26 (m, 3H), 7.17 (d,= 6.9 Hz,
2H), 7.09 (dJ = 8.7 Hz, 2H), 6.86 (d] = 8.7Hz, 2H), 5.35 (1] = 6.6 Hz, 1H), 5.25 — 5.19 (m, 3H), 5.12 — 5.09
(m, 2H), 3.80 (s, 3H)**C{*H} NMR (75 MHz) ppm 233.1, 158.9, 142.1, 133.6018 129.5, 128.8, 127.3, 115.5,
114.2, 95.51, 95.48, 93.2, 91.3, 55.5, 54.1; tboaylchromium-coordinated protons and carbons éixhib
diastereotopic signalsneta andmeta* proton signals overlap with the benzylic protometa- and meta'earbon
signals overlap; IR 3085, 3064, 3030, 3003, 29%R42 2907, 2838, 1962 and 1875 (strong CO stretiti)9,
1510, 1496, 1454, 1302, 1255, 1180, 1112, 10773,1932, 818, 741, 703, 662, 629, 619 cmHRMS (ES+)

calc’d for GoH15CrO 326.0763, observed 326.0933 [M -(GJQ)

2h — (2-GH4-OCH3)PhCH(1°-CsHs)Cr(CO)s:  Using general procedure A, (44.0 mg,
0.145 mmol, 1.0 equiv) was reacted with LiN(S#3e(38 mg, 0.23 mmol, 1.6 equiv) and

PdCL(PPh), (4 mg, 0.006 mmol, 4 mol %) in 1 mL THF and 2-baanisole (31uL, 0.25

mmol, 1.7 equiv) for 1 h at 54 °C, yieldi2d (54.0 mg, 0.132 mmol, 91% vyield) as a highly
crystalline yellow solid after silica gel chromataghy eluting with 6% diethyl ether in pentandd NMR (300
MHz, CDCk) 8 7.30 — 7.19 (m, 6H), 6.94 — 6.86 (m, 3H), 5.63L(3), 5.37 (tJ = 6.1 Hz, 1H), 5.28 (d] = 7.0 Hz),
5.16 (t,J = 6.5 Hz, 2H), 5.08 (d] = 6.5 Hz), 3.77 (s, 3H}*C{*H} NMR (75 MHz) ppm 233.2, 141.2, 130.8, 130.2,
129.6, 128.6, 128.5, 127.1, 120.4, 114.4, 111.12,986.1, 93.8, 90.42, 90.39, 55.6, 47.9; tricagbehromium-
coordinated protons and carbons exhibit diasteptotsignals; IR 3064, 3028, 2936 and 2838 (stro@gs@retch),

1962, 1878, 1598, 1491, 1454, 1248, 1029, 755, 662, 630 cri.

2j — [2,6-CsH3-(CH3),]PhCH(1®-CgHs)Cr(CO)4: Using general procedure A, (60.5 mg,
0.199 mmol, 1.0 equiv) was reacted with LiIN(S{4g50.3 mg, 0.30 mmol, 1.5 equiv) and

PdCL(PPh), (6.8 mg, 0.01 mmol, 5 mol %) in 3.5 mL THF with btemo-2,6-

dimethylbenzene (5fL, 0.4 mmol, 2 equiv) for 24 h at 58 °C, yieldigg (65.3 mg, 0.16
mmol, 81% vyield) as a yellow solid after silica gdiromatography eluting with 10% diethyl ether enfane (5.7
mg, 10% of starting materidl also isolated)."H NMR (300 MHz, CDC}) & 7.36 — 7.25 (m, 3H), 7.14 3,= 7.4

Hz, 1H), 7.05 (broad d] = 7.2 Hz, 2H), 5.84 (s, 1H), 5.30 — 5.25 (m, 4M)P9 (d,J = 6.3 Hz, 1H), 2.16 (very

broad s, 6H)**C{*H} NMR (75 MHz) ppm 133.4, 138.5, 137.2, 129.681® 127.7, 127.5, 116.6, 95.16, 92.7,
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92.2, 91.6, 49.5. tricarbonylchromium-coordinapdtons and carbons exhibit diastereotopic sigmakta- and
meta'- carbon signals overlap; signals from the non-agmlbons of the xylyl group were not observed in the
¥3C{*H} NMR due to the hindered rotation. IR 3064, 302962, 2914, 2743, 1961 and 1873 (strong CO $iyetc
1625, 1495, 1467, 1455, 1301, 1214, 1183, 109781974, 821, 772, 738, 662, 629, 619'cHRMS (ES+) calc'd

for CyH»oCr 324.097, observed 324.0985 [M -(GP)

2k — [1-(triisopropylsilyl)-1 H-indol-4-yl[PhCH(3®-CgHs)Cr(CO)4:  Using general

procedure Al (30.4 mg, 0.100 mmol, 1.0 equiv) was reacted Wwitt(SiMes), (25

oc N‘Si(iPr)3 mg, 0.15 mmol, 1.5 equiv) and PdEPh), (5 mg, 0.005 mmol, 7 mol %) in 1 mL

Cco

2K THF and 4-bromo-1-TIPS-indole (45 mg, 0.13 mma3, dquiv) for 40 min at 58 °C,

yielding 2k (51.4 mg, 0.089 mmol, 89% vyield) as a shiny palkow solid after silica gel chromatography elgtin
with 6% diethyl ether in pentantd NMR (300 MHz, CDCJ) § 7.42 (d,J = 8.3 Hz, 1H), 7.31 - 7.24 (m, 5H), 7.17
(d,J = 3.3 Hz, 1H), 7.08 () = 7.8 Hz, 1H), 6.72 (d] = 7.3 Hz, 1H), 6.51 (d] = 2.6 Hz, 1H), 5.62 (s, 1H), 5.45
(d,J= 6.9 Hz, 1H), 5.38 (] = 6.2 Hz, 1H), 5.23 - 5.18 (m, 2H), 5.01 {d 6.6 Hz, 1H), 1.67 (septel= 7.5 Hz,
3H), 1.12 (dJ= 7.5 Hz, 18H)*C{*H} NMR (75 MHz) ppm 233.3, 141.2, 140.6, 134.9118 131.2, 129.7,
128.6, 127.3, 121.1, 120.1, 115.3, 113.1, 103.9,95.7, 93.7, 91.0, 90.8, 52.8, 18.4, 13.1; thoaylchromium-
coordinated protons and carbons exhibit diastepgotgignals; IR 3062, 3027, 2949, 2869, 1966 a8®B1(strong

CO stretch), 1600, 1426, 1283, 1148, 1016, 883, 631, 661 cri.

5a — PhCH(n®C¢Hs)Cr(CO)s Using general procedure A, 45.8 mg (0.201 mmol &quiv) of (n*
toluene)Cr(CO)s; (3) was reacted with 93.5 mg (0.57 mmol, 2.8 equiWy(SiMes), and 5.4 mg of PdgPPh) in 2
mL THF with 64uL of bromobenzene (0.6 mmol, 3 equiv) for 5 h at°67 yielding 68.9 mg (0.181 mmol, 90%

yield) of 5a. All appearances and characterization data nthtattof2b.

5b — (4-GH-F),CH(1n®-CgHs)Cr(CO)4: Using general procedure A (45.5 mg, 0.199
mmol, 1.0 equiv) was reacted with LiN(SiMge (97 mg, 0.58 mmol, 2.9 equiv) and

PdCL(PPh), (5.1 mg, 0.007 mmol, 4 mol %) of in 2.5mL THF witkbromofluorobenzene

F (66 puL, 0.6 mmol, 3 equiv) for 5.5 h to yiekb (68.7 mg, 0.165 mmol, 83% vyield) as a deep
yellow solid after silica gel chromatography elgtiwith 13% diethyl ether in pentanéd NMR (300 MHz, CDCY)

§7.15 — 7.11 (m, 4H), 7.06 — 7.00 Jt= 8.5 Hz, 4H), 5.39 (1) = 6.1 Hz, 1H), 5.25 — 5.20 (m, 3H), 5.06 {ds 6.2
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Hz, 2H); *C{*H} NMR (75 MHz) ppm 232.8, 62.1 (dJ = 246.5 Hz), 137.2, 131.0,(d = 8.0 Hz), 115.8 (d)
=21.4 Hz), 114.2, 95.2, 93.4, 91.1, 534 NMR (282 MHz) ppm -118.1 (m); tricarbonylchromitsnordinated
arenemeta proton signals overlap with the benzylic protdR; 3074, 3044, 1966 and 1880 (strong CO stretch),
1631, 1605, 1506, 1457, 1321, 1302, 1268, 1225511859, 1100, 924, 824, 661, 629 EmHRMS (ES+) calc'd

for C;gH14CrF, 332.0469, observed 332.0460 [M -(G[)

5¢ — (4-GH4-Cl),CH(n°-CeHs)Cr(CO)5: Using general procedure & (11.4 mg, 0.050
mmol, 1.0 equiv) was reacted with LiN(Siyje (34 mg, 0.20 mmol, 4 equiv) and
PdCL(PPh), (3.9 mg, 0.005 mmol, 10 mol %) in 0.6 mL THF andJ 14-

bromochlorobenzene THF solution (0.125 mL, 0.125air@.5 equiv) for 2 h at 53 °C to

yield 5¢ (17.5 mg, 0.039 mmol, 78%) as a highly crystallyellow solid after silica gel
chromatography eluting with 20% diethyl ether img@e. *H NMR (300 MHz, CDCJ) 6 7.31 (d,J = 8.4 Hz, 4H),
7.09 (d,J = 8.4 Hz, 4H), 5.38 (1) = 6.2 Hz, 1H), 5.23 (] = 6.3Hz, 2H), 5.18 (s, 1H), 5.04 (@= 6.3 Hz, 2H);
c{*H} NMR (75 MHz) ppm 232.7, 139.6, 133.6, 130.8, 12913.5, 95.0, 93.3, 91.1, 53.6; IR 3090, 3ABB5

and 1881 (strong CO stretch), 1490, 1405, 109241810, 659, 629 cth

t-Bu 5d — [4-GsH4-C(CH3)3],CH(1°-C¢Hs)Cr(CO) 5 Using general procedure A, (34 mg,

Q 0.149 mmol, 1.0 equiv) of was reacted with LiN(®#4 (70 mg , 0.42 mmol, 2.8 equiv)
<>
oc’ér\co O and PdCJ(PPh), (10.9 mg, 0.015 mmol, 10 mol %) in 4 mL THF withtett-butyl-
' t-Bu
5d bromobenzene (6pL, 0.45 mmol, 3 equiv) for 5 h at 46 °C to yiéld (60.0 mg, 0.122

mmol, 82% yield) as a pale yellow solid after siligel chromatography eluting with 3% diethyl ethrepentane.
'H NMR (300 MHz, CDCJ) & 7.33 (d,J = 8.4 Hz, 4H), 7.10 (d] = 8.4 Hz, 4H), 5.34 (] = 6.2 Hz, 1H), 5.22 (] =
6.3 Hz, 2H), 5.16 — 5.13 (m, 3H), 1.30 (S, 18HEZ{*H} NMR (75 MHz) ppm 233.3, 150.1, 138.7, 129.251®
115.9, 95.6, 93.1, 91.3, 54.1, 34.7, 31.6; tricagbhchromium-coordinated arermgtho- proton signals overlap with
the benzylic proton; IR 3028, 2965, 2905, 2870,0L86d 1880 (strong CO stretch), 1476, 1461, 138651704,

667, 623 crit. HRMS (ES+) calc’d for §Hg,Cr 408.1909, found 408.1901 [M -(C)

5e — (3-GH4-OCH3),CH(n°-CeHs)Cr(CO)5: Using general procedure A,(34.8 mg,
0.153 mmol, 1.0 equiv) was reacted with LIN(SE4e(96 mg, 0.57 mmol, 3.7 equiv)

and PACJ(PPh), (8.3 mg, 0.012 mmol, 8 mol %) in 3 mL THF and ®oanisole (57
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uL, 0.45 mmol, 3 equiv) for 1.5 h at 57 °C to yiéld(57.7mg, 0.131 mmol, 86% yield) as a yellow salftér silica
gel chromatography eluting with 15% diethyl ethepentane.'H NMR (300 MHz, CDC)) § 7.24 (t,J = 7.5 Hz,
2H), 6.82 — 6.73 (m, 6H), 5.36 (= 6.1 Hz, 1H), 5.23 (] = 6.4 Hz, 2H), 5.17 — 5.13 (m, 3H), 3.79 (s, BH)
¥C{*H} NMR (75 MHz) ppm 233.1, 159.9, 143.0, 129.721® 115.6, 114.9, 112.7, 95.5, 93.3, 91.3, 55449;5
tricarbonylchromium-coordinated aremetho- proton signals overlap with the benzylic protéR; 3079, 3005,
2940, 2837, 1961 and 1874 (strong CO stretch), 15984, 1488, 1455, 1266, 1049, 759, 662, 631;ciHRMS

(ES+) calc’d for GH,,CrO, 356.0868, observed 356.0866 [M -(GP)

5f — (2-GsH4-CH3),CH(n®CgHs)Cr(CO) 3 Using general procedure R (45 mg, 0.197
mmol, 1.0 equiv) was reacted with LiN(SiMie (94 mg, 0.56 mmol, 2.8 equiv) and

PdCL(PPh), (13 mg, 0.018 mmol, 9 mol %) in 4.2 mL THF andr@+hotoluene (7L, 0.6

mmol, 3 equiv) for 12 h at 58 °C to yield 70.7 miglZ3 mmol, 88% vyield) dbg as a yellow
solid after silica gel chromatography eluting wii diethyl ether in pentanéH NMR (300 MHz, CDCJ) § 7.21
—7.09 (m, 6H), 6.93 (dl = 7.4 Hz, 2H), 5.52 () = 6.1 Hz, 1H), 5.45 (s, 1H), 5.29 @= 6.3 Hz, 2H), 5.11 (] =
6.3 Hz, 2H), 2.41 (s, 6HC{*H} NMR (75 MHz) ppm 233.0, 140.0, 137.2, 131.291® 127.2, 126.1, 111.9,
97.5, 95.8, 88.8, 47.5, 19.9; IR 3073, 3020, 22433, 1963 and 1877 (strong CO stretch), 1628, 119@1, 1297,

1213, 1183, 1101, 1056, 923, 823, 742, 729, 663,062".

HsC O 49 — [2,6-GH3-(CH3),JCH(n°-C¢Hs)Cr(CO) 5 Using general procedure 8,(91.4 mg, 0.401

a’ b mmol, 1.0 equiv) was reacted with LiN(Sipe (98.5 mg, 0.59 mmol, 1.5 equiv) and
| 3
Cr<

ocC (':rOCO 4h PdCL(PPh), (15.5 mg, 0.022 mmol, 5 mol %) in 4 mL THF and rb+ho-2,6-

dimethybenzene (0.11 mL, 0.8 mmol, 2 equiv) for &t163 °C to yieldth (114 mg. 0.343 mmol, 86% yield) as a
fluffy yellow solid after silica gel chromatograpleyuting with 20% diethyl ether in pentantH. NMR (300 MHz,
CDCl) & 7.07 (m, 3H), 5.32 (] = 6.3 Hz, 2H), 5.21 (m, 3H), 3.91 (s, 2H), 2.3368!); **C{*H} NMR (75 MHz)
ppm 233.4, 137.3, 134.6, 128.8, 127.4, 111.4,, 9P, 91.8, 33.7, 20.7; tricarbonylchromium-cooated arene
ortho- andpara- proton signals overlap; IR 3074, 3041, 2944, 18idd 1858 (strong CO stretch), 1625, 1502, 1462,
1300, 1213, 1184, 1097, 923, 820, 775, 736, 672, 636 cril; HRMS (ES+) calc’'d for GH;6Cr 248.0657,

observed 248.0653 [M -(Cg)].
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4h — (2,4,6-GH,-'Pr3)CH(n®-C¢Hs)Cr(CO) 4 Using the general procedurd, (45.5 mg

Q 0.199 mmol, 1.0 equiv) was reacted with LIN(SHAg50 mg, 0.30 mmol, 1.5 equiv) and

PdCL(PPh), (8.5 mg, 0.012 mmol, 6 mol %) in 1.5 mL THF and4,8;
Cr<
oC™1 ~co 4h
co triisopropylbromobenzene (74, 0.4 mmol, 2 equiv) for 12 h at 63 °C to yieltd (69.4

mg, 0.162 mmol, 87% yield) as a fluffy pale yell®olid after column chromatography eluting with 6%tilyl
ether in pentane’H NMR (300 MHz, CDC}) & 7.02 (s, 2H), 5.33 (t] = 6.4 Hz, 2H), 5.19 (m, 3H), 3.95 (s, 2H),
3.09 (m,J = 6.8 Hz, 2H), 2.89 (m] = 6.9 Hz, 1H), 1.26 (d] = 6.9 Hz, 6H), 1.20 (dJ = 6.8 Hz, 12H);®C{*H}
NMR (75 MHz) ppm 233.4, 148.2, 147.7, 128.5, 12163.7, 94.1, 92.8, 91.7, 34.4, 315, 30.2, 224&2;
tricarbonylchromium-coordinated aremetho- and para- proton signals overlap; IR (GBI, film) 2962, 2928,
2869, 1965 and 1882 (strong CO stretch), 1607, 15326, 1457, 1384, 1363, 1153, 879, 664, 630;d#RMS

(ES+) calc’d for GH3oCr 346.1753, observed 346.1765 [M -(GIO)

7 — 1,4-[2,4,6-GH,-'PrsCH,],(n®-CeH4)Cr(CO) 5 Using general procedure A,

O O (n°-p-xylene)Cr(CO); (6) (23.9 mg, 0.099 mmol, 1.0 equiv) was reacted with
LiN(SiMes), (82 mg, 0.49 mmol, 4.9 equiv) and Pd€Ph), (8.4 mg, 0.012
Cr.
oc’i°co
co 7 mmol, 12 mol %) in 2.4 mL THF and 2,4,6-triisoprdmpmobenzene (5@L,

0.3 mmol, 3 equiv) for 24 h at 55 °C to yidld46.4 mg, 0.072 mmol, 73% yield) as a fluffy pgédlow solid after
silica gel chromatography eluting with 3% diethyher in pentane.'H NMR (300 MHz, CDC)) 6 6.97 (s, 4H),
5.20 (s, 4H), 3.88 (s, 4H), 3.04 (th= 6.8Hz, 4H), 2.87 — 2.82 (d,= 6.9Hz, 2H), 1.23 (d] = 6.8 Hz, 12H), 1.15
(d, J = 6.9 Hz, 24 H)*C{*H} NMR (75 MHz) ppm 233.8, 148.1, 147.6, 128.@115, 112.2, 94.0, 34.4, 31.0,
30.1, 24.2, 24.2; IR 3058, 2962, 2928, 2869, 186& 1882 (strong CO stretch), 1608, 1462, 1384313601,

878, 667, 625 cih HRMS (ES+) calc'd for GHs.Cr 562.3631, found 562.3657 [M -(C{)

F 8 — 1,4-[(4-GH4F),CH]»(n>-CeH4)Cr(CO)5 Using general procedure /&

(12.1 mg, 0.050 mmol, 1.0 equiv) was reacted with(§iMes), (75.6 mg, 0.45
mmol, 9.0 equiv) and Pd§PPh), (3.6 mg, 0.005 mmol, 10 mol %) in 1.0 mL
THF and 4-bromofluorobenzene (88, 0.3 mmol, 6 equiv) for 20 h at 58 — 60
°C to yield 8 (21.5 mg, 0.035 mmol, 70% vyield) as a highly cailste pale yellow solid after silica gel
chromatography eluting with 20% diethyl ether imame. *H NMR (300 MHz, CDC}) § 7.12 (m, 4H), 7.02 (] =

Hz, 4H), 1.32 (s, 9H)**C{*H} NMR (75 MHz) ppm 232.8, 162.1 (d,= 247 Hz), 137.1, 130.9 (d,= 8 Hz), 115.9
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(d,J = 22 Hz), 114.6, 93.7, 35.0% NMR (282 MHz) ppm -117.9 (m); IR 3112, 3077, 302884, 2747, 1963
and 1876 (strong CO stretch), 1766, 1630, 1567515868, 1300, 1223, 1183, 1159, 1100, 924, 82B, 685, 622

cm®. HRMS (ES+) calc'd for §H,,CrF, 618.0910, found 618.0919 [K1]

10 — 1,3,5-[(4-GHOCH3),CH]5n°CgH3)Cr(CO)3: Using general
procedure A(n°-mesitylene)Cr(CO), (9) (25.5 mg (0.099 mmol, 1.0 equiv)
was reacted with LiIN(SiMg, (188 mg, 1.1 mmol, 11 equiv) and

PdCL(PPh), (14.1 mg, 0.02 mmol, 20 mol %) in 2.6 mL of THFda#-

bromoanisole (0.125 mL, 1.0 mmol, 10 equiv) for &th55 °C to yieldlO
(38.6 mg, 0.043 mmol, 43% yield) as a yellow crifista solid after silica gel chromatography elutingth 40%
diethyl ether in pentane'H NMR (300 MHz, CDC})  6.96 (d,J = 8.6 Hz, 12H), 6.81 (dl = 8.6 Hz, 2H), 4.94 (s,
3H), 4.93 (s, 3H), 3.81 (s, 18HJC{*H} NMR (75 MHz) ppm 233.4, 158.6, 134.4, 130.3319, 113.6, 97.6, 55.5,
53.0; the tricarbonylchromium-coordinated arenetgmicsignal overlaps with the benzylic proton signigl 3071,
3000, 2953, 2932, 2903, 2835, 1956 and 1874 (stihgtretch), 1766, 1611, 1509, 1464, 1302, 1250911112,
1035, 925, 830, 736, 667, 625 ¢MHRMS (ES+) calc'd for §H,sCrQO, 892.2703, found 892.2746 [M] X-ray

crystal structure was determined for this composekS28.

12 — 1,2-[(2,6-GH3-Me,)CH,],(n°-CeH4)Cr(CO) 5. Using general procedure Ay®-o-

xylene)Cr(CO)s; (11) (12.2 mg, .0504 mmol, 1.0 equiv) was reacted With(SiMes),

Cr.
ocC |
CcO

(50 mg, 0.30 mmol, 6 equiv) and Pd@Ph), (4.9 mg, 7umol, 14 mol %) in 0.75 mL
12 THF and 2-bromaw-xylene (20uL, 0.15 mmol, 3 equiv) for 5 h at 62 °C to yi€l@
(19.3 mg, 0.0428 mmol, 85% yield) as a pale yelkwlid after silica gel chromatography eluting w@bo diethyl
ether in pentaneH NMR (300 MHz, CDCJ) 6 7.13 (m, 6H), 5.10 (ddl = 4.7, 2.9 Hz, 2H), 4.87 (dd,= 4.6, 3.0
Hz, 2H), 4.11 (s, 1H), 2.37 (s, 12HYC{*H} NMR (75 MHz) ppm 233.7, 137.6, 133.9, 128.871% 109.9, 92.9,
92.1, 31.1, 20.3; IR 2923, 2853, 1952 and 186@igt CO stretch), 1470, 1434, 1381, 1027, 769, G68;

HRMS (ES+) calc’d for 450.1287,@1,6CrOs, found 450.1274 [M]

13 — 1-[(4-GH4-NMe,),CH]-2-Me-(n°-C¢H,)Cr(CO) 3. Using general procedure A,
(n°-0-xylene)Cr(CO); (11) (12.1 mg, 0.050 mmol, 1 equiv) was reacted with

~ LIN(SiMe3), (26 mg, 0.15 mmol, 3 equiv) and Pd@Ph), (4.2 mg, 6umol, 12 mol %)
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in 0.7 mL THF and 4-bromdtN-dimethylaniline (30 mg, 0.15 mmol, 3 equiv) for hat 48 °C to yield3 (15.4
mg, 0.032 mmol, 64% vyield) as a yellow solid afédica gel chromatography eluting with 40% dietlegher in
pentane.*H NMR (300 MHz, CDCJ) § 7.06 (d, J = 8.8 Hz, 2H), 6.93 @@= 8.6 Hz, 2H), 6.67 (m, 4H), 5.39 (d,
= 1.1, 6.3 Hz, 1H), 5.19 (s, 1H), 5.11 - 5.06 (iH)24.92 (dd,J = 0.7, 6.2 Hz, 1H), 2.93 (s, 6 H), 2.92 (s, 6HP12
(s, 3H);°C{*H} NMR (75 MHz) ppm 233.9, 149.7, 149.4, 130.70}8 129.7, 128.7, 116.4, 112.7, 112.5, 110.3,
96.2, 94.6, 93.1, 89.8, 50.8, 40.8, 19.5; diaste@o carbon signals on dimethylamino group ove(ép.8 ppm);
IR 3074, 2922, 2854, 2804, 1958 and 1873 (strongs€&che), 1611, 1520, 1352, 1227, 1203, 1166, 8418,

667, 630 cnt; HRMS (ES+) calc’d for €H,oN, 345.2331, found 345.2324 [MH - Cr(C{p)

14 —1-[(4-GH4NMe,),CH]-2-[(4-CsHs-NMe,)CH,](1°-CeH4)Cr(CO)5: Using general
procedure A(n°-o0-xylene)Cr(CO); (11) (12.3 mg, 0.0508 mmol, 1 equiv) was reacted
with LIN(SiMe3), (39 mg, 0.25 mmol, 5 equiv) and Pd@Ph), (5 mg, 7umol, 14 mol

%) in 0.75 mL THF and 4-bromiy;N-dimethylaniline (42 mg, 0.2 mmol, 4 equiv) for 24

h at 48 °C to yield 2 (14.6 mg, 0.024 mmol, 48% yield) as a pale yelémhd after silica
gel chromatography eluting with 40% diethyl ethepentane."H NMR (300 MHz, CDC}) § 7.12 (d,J = 8.7 Hz,
2H), 6.97 (dJ = 8.7 Hz, 2H), 6.93 (d] = 8.7 Hz, 2H), 6.71 - 6.63 (m, 6H), 5.38 (s, 1BR7 (dt,J = 1.1, 6.3 Hz,
1H), 5.11 (dtJ = 1.1, 6.3 Hz, 1H), 4.90 (dd,= 0.9, 6.4 Hz, 1H), 4.66 (dd,= 1.0, 6.2 Hz, 1H), 3.88 (d,= 16.6,
Hz, 1H), 3.42 (d,) = 16.7 Hz, 1H), 2.94 (s, 6H), 2.93 (s, 6H), 2.826H);*C{*H} NMR (75 MHz) ppm 234.0,
149.73, 149.69, 149.5, 130.9, 130.8, 130.3, 1228,0, 124.3, 116.5, 115.1, 112.9, 112.5, 95.6),%R.8, 90.6,
50.4, 50.83, 40.79, 35.9; diastereotopic carbongliorethylamino groups overlap (112.9, 40.8 ppmR 2917,
2850, 2800, 1957 and 1870 (strong CO stretched)3,18520, 1444, 1351, 1202, 1164, 947, 811, 660, @8";

HRMS (ES+) calc’d for GHsgN; 464.3066, found 464.3051 [MH - Cr(C{)

General Procedure B (for sensitive liquid substrats):

! 18a —"PrOPhCH(n°-C4¢Hs)Cr(CO)s:  An oven-dried reaction tube was charged with a
small magnetic stirbar, Pd{PPh), (8.5mg, 0.012 mmol, 6 mol %) and LiN(SiMe (13
Cre 0—\_ mg, 0.08 mmol, 0.4 equiv) under nitrogen and seali¢d a septum. 1.4 mL of dry THF

18a was added via syringe with stirring, forming a @dnge solution to which neat
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bromobenzene (2L, 0.26 mmol, 1.3 equiv) was added. The catabyase, and aryl bromide solution was allowed
to stir for 5 min, and ne&PrOCH ,(n°-C¢Hs)Cr(CO) (15) (44 uL, 0.20 mmol, 1.0 equiv) was added. The reaction
mixture was heated with stirring at 57 °C. A sapaportion of LiN(SiMg), (54 mg, 0.32 mmol, 1.6 equiv) was
dissolved in 0.35 mL dry THF and added via syringer 1.5 h. The reaction mixture was heated foaduditional

30 min before cooling to room temperature and ghegcwith 2 drops BHO. The orange solution was then opened
to air, diluted with 3 mL diethyl ether, and filezt over a pad of MgSQand silica. The pad was rinsed with
additional diethyl ether and the resulting solutisas concentratesh vacuo,loaded onto a silica gel column and
eluted with 6% diethyl ether in pentane. The resds18a (58.9 mg, 0.162 mmol, 81% vyield) as an orange oil.
Upon storage at 0 °C, product crystallized as a pallow solid. *H NMR (300 MHz, CDC}) § 7.39-7.32 (m, 5H),
5.70 (broad dJ = 6.3 Hz, 1H), 5.34 (dfl = 1.4 Hz, 6.2 Hz, 1H), 5.26 - 5.17 (m, 2H), 5.12.09 (m, 1H), 5.00 (s,
1H), 3.49 - 3.36 (m, 2H), 1.65 (sextdt 7.0 Hz, 2H), 0.96 (] = 7.3 Hz, 3H);**C{*H} NMR (75 MHz) ppm
233.2, 1405, 129.0, 128.7, 127.4, 1139, 92.3,2,9R1.9, 91.7, 91.6, 815, 71.6, 55.6, 23.2, 10.9;
tricarbonylchromium-coordinated protons and carbexisibit diastereotopic signals; IR 3031, 2965, 93876,
1965 and 1881 (strong CO stretches), 1455, 11005,1853, 703, 661, 630 ¢m HRMS (ES+) calc'd for

CigH1CrO 278.0763, found 278.0753 [M -(C)

F 18b —"PrO(4-C¢H4-F)CH(n®-C¢Hs)Cr(CO) 3. Using general procedure B5 (88 pl, 0.40
O mmol, 1.0 equiv) was combined with LiN(SiNg (28 mg, 0.16 mmol, 0.25 equiv) and
o—\_ PdCL(PPh), (16 mg, 0.022 mmol, 5.5 mol %) in 2.5 mL THF antirémofluorobenzene
°¢ c':oclzb (70pL, 0.64 mmol, 1.6 equiv) and heated at 57 °C. Ma{SiMe3), (108 mg, 0.64 mmol,

1.6 equiv) dissolved in 0.7 mL THF was added over The reaction was allowed to proceed for antaudil 1.8
h, and yielded.8b (115 mg, 0.30 mmol, 75% yield) as a viscous orasibefter silica gel chromatography eluting
with 6% diethyl ether in pentane. Upon storagé &€, 18b became a crystalline yellow-orange solitH NMR
(300 MHz, CDC}) § 7.37 - 7.33 (m, 2H), 7.07 (appareni & 8.4 Hz, 2H), 5.65 (d] = 6.2 Hz, 1H), 5.33 (1 =5.9
Hz, 1H), 5.27 - 5.18 (m, 2H), 5.09 @7 6.2 Hz, 1H), 5.00 (s, 1H), 33.48 - 3.34 (m, 2HB5 (sextet) = 6.9 Hz,
2H), 0.95 (tJ = 7.3 Hz, 3H);*C{*H} NMR (75 MHz) ppm 233.0, 162.9 (d,= 247 Hz), 136.2 (d] = 3 Hz), 129.1
(d,J = 8.3 Hz), 115.9 (d] = 21.9), 113.5, 92.4, 92.0, 91.9, 91.8, 91.7, 80187, 23.2, 10.9°°F NMR (282 MHz)
ppm -113.3 (m); tricarbonylchromium-coordinated tprs and carbons exhibit diastereotopic signals30R8,

2966, 2937, 2877, 1967 and 1885 (strong CO stret€i), 1508, 1456, 1224, 1157, 1090, 823, 810, 680 cni-
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18c —"PrO(4-C¢H4-OMe)CH(n°-CeHs)Cr(CO) 5 Using general procedure B5 (22 ul,

O 0.10 mmol, 1.0 equiv) was combined with LiN(Si§}e(8 mg, 0.05 mmol, 0.5 equiv) and
<>
! o} PdCL(PPh), (3.5 mg, 0.005 mmol, 5 mol %) in 0.7 mL THF antrdmoanisole (1L,
oci™co  —
co 18¢c 0.15 mmol, 1.5 equiv) and heated at 58 °C. More(&iMe3), (24 mg, 0.15 mmol, 1.5

equiv) dissolved in 0.3 mL THF was added over 3A.mihe reaction was allowed to proceed for antamdil 1 h,
and yieldedl4c (31.4 mg, 0.080 mmol, 80% yield) as an orangeafiér silica gel chromatography eluting with
20% diethyl ether in pentane. Upon storage at 0182 became a yellow-orange solidH NMR (300 MHz,
CDCly) & 7.28 (d,J = 8.6 Hz, 2H), 6.91 (d] = 8.6 Hz, 2H), 5.69 (d] = 6.5 Hz, 1H), 5.36 - 5.32 (m, 1H), 5.23 - 5.20
(m, 2H), 5.09 (br dJ = 5.7 Hz, 1H), 4.97 (s, 1H), 3.81 (s, 3H), 3.4338 (m, 2H), 1.64 (sextel,= 7.0 Hz, 2H),
0.95 (t,J = 7.4 Hz, 3H):®C{*H} NMR (75 MHz) ppm 233.2, 159.9, 132.5, 128.7, 44114.3, 92.3, 92.2, 92.1,
91.1,91.7, 81.0, 71.4, 55.5, 23.2, 10.9; tricayadmomium-coordinated protons and carbons exldilaistereotopic
signals; IR 3087, 2964, 2936, 2876, 1965 and 1882r{g CO stretches), 1610, 1510, 1457, 1248, 11395,

1033, 661, 631 cih

O 18d —"PrO(2-C¢H,-OMe)CH(n°-C¢Hs)Cr(CO) 5 Using general procedure B5 (22 pl,
S OMe 0.10 mmol, 1.0 equiv) was combined with LIN(Sifte(7 mg, 0.042 mmol, 0.4 equiv) and
OC’C::r\CO O_\_ PdCL(PPh), (4.9 mg, 0.007 mmol, 7 mol %) in 0.8 mL THF antirdmoanisole (2Q.L,
co
18d 0.16 mmol, 1.6 equiv) and heated at 58 °C. More(&iMes), (24 mg, 0.15 mmol, 1.5

equiv) dissolved in 0.2 mL THF was added over ~%0. nThe reaction was allowed to proceed for antamil 1.7
h, and yieldedL.8d (30.3 mg, 0.077 mmol, 77% yield) as an orangeftdr silica gel chromatography eluting with
20% diethyl ether in pentanéH NMR (300 MHz, CDC}) & 7.40 (ddJ = 1.7, 7.6 Hz, 1H), 7.30 - 7.27 (m, 1H),
6.98 (t,J=7.5 Hz, 1H), 6.91 (d] = 8.3 Hz, 1H), 5.70 (d] = 6.4 Hz, 1H), 5.52 (s, 1H), 5.41 @7 6.3 Hz, 1H),
5.29 (dtJ= 1.4, 6.3 Hz, 1H), 5.24 - 5.15 (m, 2H), 3.88 (&)33.47 - 3.38 (m, 2H), 1.65 (sextdt= 7.0 Hz, 2H),
0.96 (t,J = 7.4 Hz, 3H);*C{*H} NMR (75 MHz) ppm 233.4, 157.1, 129.43, 129.3@71, 121.2, 114.5, 110.8,
92.5, 92.2, 91.9, 91.8, 91.6, 74.1, 71.6, 55.62,280.9; tricarbonylchromium-coordinated protonsl aarbons
exhibit diastereotopic signals; IR 3080, 2964, 295377, 1964 and 1882 (strong CO stretch), 1608914463,

1242, 1112, 1090, 1027, 757, 662, 631'cm
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O 18e —"PrO(2,6-CsHsMe,)CH(n°-CeHs)Cr(CO)5: Using general procedure B5 (22 pl,
HsC

0.10 mmol, 1.0 equiv) was combined with LIN(Sij}e(8 mg, 0.05 mmol, 0.5 equiv) and

< CHs
oc’ér\co O_\_ PdCL(PPh), (5.6 mg, 0.008 mmol, 8 mol %) in 1.0 mL THF andbr®mom-xylene (20
co
18e pL, 0.15 mmol, 1.5 equiv) and heated at 58 °C. Mdk{SiMe3), (26 mg, 0.15 mmol, 1.5

equiv) dissolved in 0.2 mL THF was added over ~40. nThe reaction was allowed to proceed for artamidl 4.8
h, and yielded.8e(22.5 mg, 0.058 mmol, 58% yield) as a yellow salftér silica gel chromatography eluting with
6% diethyl ether in pentaneéH NMR (300 MHz, CDCJ) § 7.13 (t,J = 7.5 Hz, 1H), 7.02 (br. d,= 7.3 Hz, 2H),
6.12 (d,J = 6.3 Hz, 1H), 5.82 (s, 1H), 5.49 - 5.44 (m, 15{p4 - 5.20 (m, 2H), 4.87 (broaddH= 5.7 Hz, 1H), 3.44 -
3.38 (m, 1H), 3.36 - 3.30 (m, 1H), 2.6 - 2.1 (véury s, 6H), 1.64 (sextet, 7.3 Hz, 2H), 0.96J( 7.4 Hz, 3H);
3C{*H} NMR (75 MHz) ppm233.4, 137.9, 136.1, 130.4, 128.6, 113.9, 92.§,%2.4, 92.1, 91.1, 76.6, 71.0, 23.3,
20.9, 11.0; tricarbonylchromium-coordinated protamsl carbons exhibit diastereotopic signals; ndatavarbons
on the xylyl group exhibit diminished signals duetlhe hindered rotation; IR 3071, 2965, 2934, 28865 and

1881 (strong CO stretches), 1471, 1456, 1104, 1088, 663, 629 cth

19a —"PrOPh,C(n°-C¢Hs)Cr(CO) 5 Using general procedure BS (19 ul, 0.085 mmol,
1.0 equiv) was combined with LiIN(SiMg (58 mg, 0.35 mmol, 4.1 equiv) and

PdCL(PPh), (6 mg, 0.009 mmol, 10 mol %) in 0.8 mL THF androobenzene (34L,

0.30 mmol, 3.5 equiv) and heated at 55 °C for 1@ru yieldedl9a (27.1 mg, 0.062
mmol, 73% yield) as a pale yellow solid after siligel chromatography eluting with 6% diethyl ethepentane.
'H NMR (300 MHz, CDCJ) § 7.43 - 7.35 (m, 10H), 5.71 (d,= 6.0 Hz, 2H), 5.46 () = 6.2 Hz, 1H), 5.04 () =
6.5 Hz, 2H), 3.09 (tJ = 6.7 Hz, 2H), 1.69 (sextel,= 7.0 Hz, 2H), 0.95 (t) = 7.4 Hz, 3H);*C{*H} NMR (75
MHz) ppm 232.9, 141.2, 129.8, 128.2, 128.0, 11858, 95.4, 87.9, 84.4, 66.3, 23.2, 11.0; IR 3(BiI28, 2964,
2935, 2875, 1965 and 1887 (strong CO stretche®R,14447, 1074, 1029, 753, 706, 660, 651, 633.cnHRMS

(ES+) calc'd for GH»,CrO 438.0923 found 438.091 [M]

19b — "PrO(4-Ce¢H4+F),C(n°®-CeHs)Cr(CO) s Using general procedure B1 (22 pl,
0.10 mmol, 1.0 equiv) was combined with LIN(Siffe(7 mg, 0.04 mmol, 0.4 equiv) and

PdCL(PPh), (7 mg, 0.01 mmol, 10 mol %) in 0.6 mL THF and #bofluorobenzene

(43 uL, 0.04 mmol, 4 equiv) and heated at 56 °C. Moié(5iMe3), (70 mg, 0.42 mmol,

44.2 equiv) dissolved in 0.2 mL THF was added @@min. The reaction was allowed to proceed foadditional
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for 40 h, and yielded9b (27.4 mg, 0.058 mmol, 58% vyield) as a pale yelsmld after silica gel chromatography
eluting with 4% diethyl ether in pentanéH NMR (300 MHz, CDCJ) 6 7.38 (m, 4H), 7.06 (t] = 8.6 Hz, 4H), 5.65
(d,J = 6.4 Hz, 2H), 5.49 (] = 6.1 Hz, 1H), 5.04 (] = 6.4 Hz, 2H), 3.04 (t] = 6.6 Hz, 2H), 1.68 (sextel,= 7.0
Hz, 2H), 0.95 (tJ = 7.4 Hz, 3H);**C{*H} NMR (75 MHz) ppm 232.6, 162.6 (d,= 248.3 Hz), 137.02 (d,= 3
Hz), 131.82 (dJ = 8.3 Hz), 118.07, 115.03 (d~= 21.1 Hz), 95.53, 95.49, 87.8, 83.7, 66.3, 232(; F NMR
(282 MHz) ppm -113.8 (m); IR 3070, 2965, 2936, 287#68 and 1889 (strong CO stretches), 1604, 15278,

1159, 1078, 831, 816, 657, 628'tm

General procedure C (for sensitive solid substratgs

19¢ — "PrO(4-Cg¢H4-F)(4-CsH4-'Bu)C(n°®-CeHs)Cr(CO)s.  An oven-dried reaction

tube was charged with small magnetic stirbar atiRFO(4-CgH4-F)CH(n

oc’$~co

co
19¢ F

CeHs)Cr(CO) 3 (18b) (19 mg 0.050 mmol, 1.0 equiv), sealed with a septum, and
purged with nitrogen. PdgPPh), (3.2 mg, 0.0046 mmol, 9 mol %) and
LiN(SiMe3), (8 mg, 0.04 mmol, 0.8 equiv) was dissolved in @16 of dry THF in a nitrogen atmosphere, forming
an orange solution, to which neatett-butylboromobenzene (20L, 0.15 mmol, 3 equiv) was added. The catalyst,
base, and aryl bromide solution was taken up binggrand added t&8b, which turned deep red. The reaction
mixture was heated with stirring at 58 °C. A sapaportion of LiN(SiMg), (43 mg, 0.26 mmol, 5.2 equiv) was
dissolved in 0.2 mL dry THF and added to the reacinixture via syringe over 20 min, and then alldwe stir for

an additional 24 before cooling to room temperamd quenching with 2 drops,®. The golden solution was
then opened to air, diluted with 3 mL diethyl ethand filtered over a pad of Mgg@nd silica. The pad was rinsed
with additional diethyl ether and the solution wascentratedn vacuo,loaded directly onto a silica gel column,
and eluted with 3% diethyl ether in pentane. Tdslt wasl9c (20.5 mg, 0.040 mmol, 80% yield) as a pale yellow
solid. '"H NMR (300 MHz, CDC}) § 7.45 - 7.41 (m, 2H), 7.36 (d,= 8.6 Hz, 2H), 7.27 (d overlapping with solvent
pk,J = 7.3 Hz, 2H), 7.06 (apparentltz 8.7 Hz, 2H), 5.79 (d] = 6.8 Hz, 1H), 5.60 (d = 6.7 Hz, 1H), 5.47 (1] =

6.2 Hz, 1H), 5.06 - 5.01 (m, 2H), 3.06 (apparentldt 2.4, 6.6 Hz, 2H), 1.68 (sextdt= 7.1 Hz, 2H), 0.96 ({] =

7.4 Hz, 3H):®C{*H} NMR (75 MHz) ppm 232.9, 162.5 (d,= 247 Hz), 151.3, 138.0, 137.4 (b= 3.8 Hz), 131.6
(d,J= 8.3 Hz), 129.5, 125.0, 118.8, 114.8J¢&; 21 Hz), 95.9, 95.8, 95.5, 87.8, 87.7, 83.8, 6848, 31.5, 23.2,

11.1 ;*F NMR (282 MHz) ppm -114.3 (m); tricarbonylchromitmnordinated protons and carbons exhibit
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diastereotopic signals; IR 3089, 2964, 2873, 19691893 (strong CO stretch), 1604, 1507, 1229, 11699, 830,

657, 626 cnt; HRMS (ES+) calc'd for @H,sCrOF d512.1455, found 512.1478 [M]

OMe 19d —"PrO(4-Cg¢H,-F)(4-CgH,-OMe)C(n°-C¢Hs)Cr(CO) 5. Using general procedure C,

18b (19 mg, 0.050 mmol, 1.0 equiv) was combined witl(5iMej3), (13 mg, 0.08 mmol,

1.6 equiv) and PdglPPh), (3.5 mg, 0.005 mmol, 10 mol %) in 0.55 mL THF ahd

s

PLOIEN
oC’1 ~co
co
19d F bromoanisole (1L, 0.15 mmol, 3.0 equiv) and heated at 55 °C. MdN(SiMes), (20

mg, 0.12 mmol, 2.4 equiv) dissolved in 0.15 mL Thi&s added over 40 min. The reaction was allowqitdoeed
for an additional 16 h, and yieldd®d (16.7 mg, 0.0343 mmol, 69 % yield) as a pale yeltmlid after silica gel
chromatography eluting with 6% diethyl ether in @ewe. *H NMR (300 MHz, CDC}) 6 7.41 (ddJ = 5.5, 8.5 Hz,
2H), 7.28 (d,J = 8.8 Hz, 2H), 7.06 (apparentt= 8.6 Hz, 2H), 6.88 (d] = 8.7 Hz, 2H), 5.77 (d] = 6.6 Hz, 1H),
5.55 (d,J = 6.6 Hz, 1H), 5.48 (] = 6.1 Hz, 1H), 5.08 - 5.00 (m, 2H), 3.82 (s, 3Bl)}L1 - 2.99 (m, 2H), 1.67 (sextet,
J=7.0 Hz, 2H), 0.95 (1] = 7.3 Hz, 3H);}*C{*H} NMR (75 MHz) ppm .9, 162.4 (d] = 248.0 Hz), 159.5, 137.6 (d,
J=3.4 Hz), 132.9, 131.4 (d,= 8.1 Hz), 131.2, 118.9, 114.9 @= 21.3 Hz), 113.4, 95.7, 95.6, 95.4, 88.0, 87.8,
83.7, 66.2, 55.6, 23.2, 11.F NMR (282 MHz) ppm -114.3 (m); tricarbonylchromitsnordinated protons and
carbons exhibit diastereotopic signals; IR 2963422875, 1967 and 1889 (strong CO stretches),, 168818, 1254,

1227, 1184, 1160, 1077, 1033, 830, 658, 628.cm

19e —"PrOPh(3-C¢H,-OMe)C(n°-C¢Hs)Cr(CO) 5. Using general procedure ABa
(18 mg, 0.050 mmol, 1.0 equiv) was combined witN(SiMez), (40 mg, 0.25 mmol,

5.0 equiv) and PdgPPh), (3.5 mg, 0.005 mmol, 10 mol %) in 0.65 mL THF &kd

bromoanisole (1L, 0.15 mmol, 3.0 equiv) and heated at 58 °C foh2dnd yielded
19e (14.4 mg, 0.0307 mmol, 61% yield) as a pale yelknlid after silica gel chromatography eluting wit@%
diethyl ether in pentaneH NMR (300 MHz, CDCJ) 6 7.40 - 7.33 (m, 5H), 7.27 (d,= 8.0 Hz, 1H), 7.09 (br s, 1H),
6.94 - 6.88 (M, 2H), 5.79 (d,= 6.8 Hz, 1H), 5.66 (d] = 6.7 Hz, 1H), 5.46 (t] = 6.2 Hz, 1H), 5.08 - 5.01 (m, 2H),
3.82 (s, 3H), 3.18 - 3.02 (m, 2H), 1.69 (sexfet, 7.0 Hz, 2H), 0.96 (1) = 7.4 Hz, 3H)*C{*H} NMR (75 MHz)
ppm 232.9, 159.5, 142.9, 141.0, 129.9, 128.7, 12822.9, 122.5, 118.7, 115.5, 113.7, 95.8, 95.74,988.0, 87.9,
84.4, 66.4, 55.5, 23.2, 11.1; tricarbonylchromivomilinated protons and carbons exhibit diasteréotignals; IR

2963, 2926, 2873, 1964 and 1883 (strong CO stre}ch&98, 1488, 1448, 1254, 1075, 1029, 706, 637 0&'.
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19f —"PrOPh(2-C¢H-Me)C(n°-CeHs)Cr(CO)s:  Using general procedure @8a (18
mg, 0.050 mmol, 1.0 equiv) was combined with LiN{84), (17 mg, 0.10 mmol, 2.0

equiv) and PdG(PPh), (3.5 mg, 0.005 mmol, 10 mol %) in 0.6 mL THF and 2

bromotoluene (18L, 0.15 mmol, 3.0 equiv) and heated at 58 °C. Mdk{SiMes), (33
mg, 0.20 mmol, 4.0 equiv) dissolved in 0.2 mL TH&swadded over 2h. The reaction was allowed togaafor an
additional 40 h, and vyielded5f (13.3 mg, 0.0293 mmol, 59% yield) as a pale yellsolid after silica gel
chromatography eluting with 6% diethyl ether in pere. *H NMR (300 MHz, CDCJ) & 7.46 - 7.39 (m, 3H), 7.36
- 7.18 (m, 5H), 7.15 - 7.12 (m, 1H), 5.78 Jds 6.4 Hz, 1H), 5.63 (d] = 6.4 Hz, 1H), 5.47 (] = 6.2 Hz, 1H), 5.08 -
5.03 (m, 2H), 3.26 (dt] = 8.9, 6.5 Hz, 1H), 2.90 (di,= 8.9, 7.0 Hz, 1H), 1.80 (s, 3H), 1.79 - 1.72 @H), 0.98 (t,
J= 7.4 Hz, 3H);"*C{*H} NMR (75 MHz) ppm, 144.3, 140.2, 138.5, 132.791® 128.5, 128.02, 128.03, 127.8,
125.6, 118.2, 97.5, 95.7, 95.6, 87.4, 87.3, 84/7%,&23.3, 22.5, 11.0; tricarbonylchromium-coordétbprotons and
carbons exhibit diastereotopic signals; propoxyhylene protons exhibit diastereotopic signals m'th NMR; IR

3022, 2963, 2930, 2873, 1966 and 1887 (strong @ckes), 1448, 1074, 750, 706, 659, 632.cm

General procedure D (for liquid substrates):

\N/ 20a — MeNPhCH(n°®-C¢Hs)Cr(CO)3: An oven-dried reaction tube was charged withlsma
<>
o O magnetic stirbar, PdgPPh), (4.2 mg, 0.006 mmol, 6 mol %) and LiN(Siig(38 mg, 0.23
oc™1°Cco
co 20a mmol, 2.3 equiv) under nitrogen and sealed witb@m. 0.7 mL of dry THF was added via

syringe with stirring, forming a red solution to iwh neat bromobenzene (&, 0.16 mmol, 1.6 equiv) was added.
The catalyst, base, and aryl bromide solution viasvad to stir for 5 min, and nee,NCH(n>-C¢Hs)Cr(CO)
(16) (21 pL, 0.120 mmol, 1.0 equiv) was added dropwise and theated at 56 °C with stirring for 6 h. The dark
reaction mixture was cooled to room temperature gmehched with 2 drops.,B. The brownish orange solution
was then opened to air and diluted with 3 mL dik#iiier, then filtered over a pad of MgSénd silica. The pad
was rinsed with additional diethyl ether and thkitson was concentrated vacuo,loaded directly onto a silica gel
column and eluted with 50% diethyl ether in pentaii@e result wag0a (28.6 mg, 0.082 mmol, 82% vyield) as an
orange oil which solidified on standing’H NMR (300 MHz, CDC)) § 7.39-7.28 (m, 5H), 5.91 - 5.88 (m, 1H),

5.33 - 5.26 (m, 3H), 5.17 - 5.12 (m, 1H), 4.1418l), 2.24 (s, 6H) *C{*H} NMR (75 MHz) ppm 233.0, 140.0,
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129.0, 128.6, 128.1, 114.0, 95.1, 94.5, 93.6, 99005, 73.4, 44.3; tricarbonylchromium-coordinafgdtons and
carbons exhibit diastereotopic signals; IR 2946422823, 2781, 1962 and 1876 (strong CO stretchég)l, 1521,

1454, 1353, 1016, 812, 663, 632 LRMS (ES+) calc'd for GH;-Cr 263.0766, found 263.0757 [M -(C{)

Ny~ 20b — MeN(4-CsH4-F)CH(1®-CgHs)Cr(CO)4:  Using general procedure 6 (21 pl,
] O 0.10 mmol, 1.0 equiv) was combined with LiN(Sife(37 mg, 0.23 mmol, 2.3 equiv)
20b F and PdC{(PPh), (4.9 mg, 0.007 mmol, 5 mol %) in 0.85 mL THF and 4
bromofluorobenzene (18, 0.16 mmol, 1.6 equiv) and heated at 58 °C far $ielding20b (22.7 mg, 0.062 mmol,
62% vyield) as a yellow solid after silica gel chmsgraphy eluting with 40% diethyl ether in pentantd NMR
(300 MHz, CDC})  7.31 - 7.27 (m, 2H), 7.08 - 7.02 (m, 2H), 5.85J¢, 6.4 Hz, 1H), 5.34 (tt] = 6.1, 1.1 Hz, 1H),
5.30 - 5.24 (m, 2H), 5.17 - 5.12 (m, 1H), 4.10X8l), 2.22 (s, 6H)C{*H} NMR (75 MHz) ppm 232.8, 162.5
(d, J = 246.8 Hz), 136.0 (dl = 3.0 Hz), 130.5 (d] = 7.5 Hz), 115.6 (d] = 24.2 Hz), 113.6, 95.5, 94.4, 93.9, 90.7,
90.2, 72.9, 44.3"F{*H} NMR (282 MHz) ppm -114.2 (s); tricarbonylchromiucoordinated protons and carbons

exhibit diastereotopic signals; ; IR 2925, 28512282780, 1965, 1881, 1605, 1506, 1455, 1223, 11674, 820,

660, 631 cril.
\N/ 20c — MeN(4-CsHs-NMe,)CH(n°-C¢Hs)Cr(CO)5: Using general procedure D6 (21
<>
Sr O ul, 0.10 mmol, 1.0 equiv) was combined with LiN(Sij)}e(38 mg, 0.23 mmol, 2.3
oc’1 >co _
co

20c '/\I equiv) and PdG(PPh), (3.5 mg, 0.005 mmol, 5 mol %) in 0.7 mL THF andrémo-
N,N-dimethylaniline (28 mg, 0.16 mmol, 1.6 equivideheated at 55 °C for 4 h, yieldigfc (30.1 mg, 0.077 mmol,
77% vyield) as a yellow solid after silica gel chmsgraphy eluting with 40% diethyl ether in pentantd NMR
(300 MHz, CDC}) 6 7.08 (d,J = 8.8 Hz, 2H), 6.68 (d] = 8.8 Hz, 2H), 5.92 (br. d,= 6.5 Hz, 1H), 5.36 (df] = 1.1,
6.4 Hz, 1H) 5.28 - 5.17 (m, 3H), 4.15 (s, 1H), 2(856H), 2.23 (s, 6H)*C{*H} NMR (75 MHz) ppm 233.3, 150.3,
130.1, 127.4, 115.6, 112.3, 94.26, 9.24, 92.9, WM&, 72.4, 44.1, 40.7; IR chmtricarbonylchromium-coordinated
protons and carbons exhibit diastereotopic signRI2950, 2867, 2824, 2780, 1963 and 1875 (stra@gsttetches),

1454, 1015, 755, 705, 661, 630tm

\N/ 20d — MeNCH(2-C¢H4-OMe)(n°-C¢Hs)Cr(CO) 4 Using general procedure D6 (21
& OMe
‘ ul, 0.20 mmol, 1.0 equiv) was combined with LIN(Sije(34 mg, 0.20 mmol, 2 equiv)
oc’qcrgco O

and PdCI(PPh), (4.2 mg, 0.006 mmol, 6 mol %) in 0.7 mL THF an8rdmoaniline (22
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uL, 0.17 mmol, 1.7 equiv) and heated at 58 °C fbr §ielding20d (27.2 mg, 0.072 mmol, 72% yield) as a yellow
solid after silica gel chromatography eluting wath— 40% diethyl ether in pentanéH NMR (300 MHz, CDCY)) &
7.27 - 7.22 (m, 2H), 6.96 - 6.91 (m, 2H), 5.91J¢; 6.7 Hz, 1H), 5.39 (d] = 6.6 Hz, 1H), 5.32 (1 = 1.1, 6.2 Hz,
1H), 5.25 (dtJ = 1.4, 6.3 Hz, 1H), 5.11 (di,= 1.4, 6.3 Hz, 1H), 4.68 (s, 1H), 3.85 (s, 3H),2(8, 6H);*C{'H}
NMR (75 MHz) ppm 33.0, 157.4, 129.3, 129.0, 12820.5, 114.9, 111.1, 95.9, 94.7, 93.9, 90.6, 89, 55.6,
44.5; tricarbonylchromium-coordinated protons aadbons exhibit diastereotopic signals; IR 292228771,

1962 and 1881 (strong CO stretch), 1489, 1456, 12337, 755, 700, 662 ¢n

CHj 21 — CHCH(4-CeH4-OCH3)(n°-CeHs)Cr(CO)s:  Using general procedure C,
<>
oc’(#r\co O CH3CH,(n°-CgHs)Cr(CO) 5 (17) (24.4 mg, 0.10 mmol, 1.0 equiv) was combined with
co
21 OMe " |iN(SiMes), (13 mg, 0.08 mmol, 0.8 equiv) and P€Ph), (5.8 mg, 0.008 mmol, 8

mol %) in 0.85 mL of dry THF and 4-bromoanisole (@9 0.15 mmol, 1.5 equiv) and heated at 58 °C. More
LiN(SiMe3), (20 mg, 0.12 mmol, 1.2 equiv) dissolved in 0.15 WHF was added over 30 min. The reaction was
allowed to proceed for an additional 3.5 h anddgdl21 (24.5 mg, 0.070 mmol, 70% yield) as a yellow-gmwoil
after silica gel chromatography eluting with 6%tHig ether in pentaneH NMR (300 MHz, CDC}) & 7.15 (d,J =

8.6 Hz, 2H), 6.86 (dJ = 8.6 Hz, 2H), 5.43 (d] = 6.3 Hz, 1H), 5.38 - 5.34 (m, 1H), 5.29 - 5.21, @hl), 5.10 (d,) =

6.1 Hz, 1H), 3.86 - 3.77 (m, 4H), 1.56 (&= 7.2 Hz, 3H)*C{*H} NMR (75 MHz) ppm 233.4, 158.8, 136.6, 128.6,
117.9, 114.3, 94.4, 92.8, 92.5, 92.1, 91.4, 5535],421.3; tricarbonylchromium-coordinated prot@msl carbons
exhibit diastereotopic signals; methoxy signal tags with the benzylic proton signal; IR 3089, 292936, 2838,
1962 and 1877 (strong CO stretch), 1611, 1511, 14847, 1180,1031, 835, 662, 630 tmHRMS (ES+) calc'd

for CisH16CrO 264.0606, found 264.0608 [M -(C)

25a — 1-(4-GH4-'Bu)(n’-indane)Cr(CO)s: Using general procedure @3 (22.5 mg, 0.0885

O mmol, 1.0 equiv) was reacted with LiN(Siie (13 mg, .078 mmol, 0.88 equiv) and
A PdCL(PPh), (4.8 mg, 0.0068 mmol, 7.6 mol %) in 0.8 mL THF ahkbdromotert-butylbenzene
.Cr<
O ¢o®® . (16uL,0.12 mmol, 1.3 equiv) and heated at 58 °C. MON{SiMes), (21 mg, 0.13 mmol, 1.5

equiv) dissolved in 0.2 mL THF was added over 3he reaction was allowed to proceed for an additi@ h, and
yielded25a (0.0497 mmol, 19.2 mg, or 56% yield) as a flufgllgw solid after silica gel chromatography eluting
with 3% diethyl ether in pentanéH NMR (300 MHz, CDC}) & 7.31 (d,J = 8.4 Hz, 2H), 7.01 (d] = 8.3 Hz, 2H),

5.53 (d,J = 6.4 Hz, 1H), 5.39 (d] = 6.4 Hz, 1H), 5.31 (dfl = 6.2, 1.0 Hz, 1H), 5.21 (di,= 6.2, 1.0 Hz, 1H), 4.18
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(dd,J = 8.5, 1.6 Hz, 1H), 3.08 - 3.00 (m, 1H), 2.797®@(m, 1H), 2.66 - 2.54 (m, 1H) 2.10 - 2.02 (m, 1H)BO0 (s,
9H); *C{*H} NMR (75 MHz) ppm 233.6, 150.0, 141.4, 126.8, I®5116.6, 114.9, 92.5, 91.9, 91.5, 90.3, 49.3,
34.7, 33.3, 31.6, 30.8; IR 3087, 3028, 2964, 28663 and 1877 (strong CO stretches), 1510, 14424,11365,

1270, 1017, 830, 670, 631 emHRMS (ES+) calc’d for §H,,CrO; 386.0974, found 386.0981 [K]

OMe
O 25b — 1-(3-GHsOMe)(n’-indane)Cr(CO)s: Using general procedure €3 (61.3 mg, 0.241

\ mmol, 1.0 equiv) was reacted with LiN(SiNe (25 mg, .15 mmol, 0.62 equiv) and

Cr<
oc COCO 25h PdCL(PPh), (17.5 mg, 0.025 mmol, 10 mol %) in 2 mL THF andr8moanisole (48.L,

0.38 mmol, 1.6 equiv) and heated at 55 °C. More(&iMez), (50 mg, 0.30 mmol, 1.2 equiv) dissolved in 0.5 mL
THF was added over 3h. The reaction was allowqat@ceed for an additional 1 h, and yield&b (0.128 mmol,
46.0 mg, or 53% vyield) as a fluffy yellow solid eftsilica gel chromatography eluting with 6% didtether in
pentane.'H NMR (300 MHz, CDC}) § 7.22 (t,J = 7.9 Hz, 1H), 6.77 (ddd,= 8.3, 2.5, 1.8 Hz, 1H), 6.68 (d= 7.7
Hz, 1H), 6.62 (tJ = 1.9 Hz, 1H), 5.52 (d] = 6.3 Hz, 1H), 5.39 (d] = 6.3 Hz, 1H), 5.31 (d] = 0.9, 6.2 Hz, 1H),
5.22 (dt,J=0.9, 6.2 Hz, 1H), 4.18 (dd,= 8.6, 1.5 Hz, 1H), 3.75 (s, 3H), 3.09 - 2.97 ({tH), 2.80 - 2.69 (m, 1H),
2.66 - 2.56 (m, 1H), 2.09 - 2.02 (m, 1H¥C{*H} NMR (75 MHz) ppm 233.6, 160.1, 146.1, 130.1, B,9116.2,
114.9, 113.6, 111.8, 92.5, 91.9, 91.4, 90.3, 58948, 33.2, 30.8; IR 3081, 2924, 2851, 1958 and 1 8Gong CO

stretches), 1599, 1488, 1451, 1265, 1050, 777,600,629 cii.

25¢ — 1-(2,6-GH3Me,)(n*indane)Cr(CO)s: Using general procedure &3 (25.3 mg, 0.099

HsC O

=2\ _ .
o PdCL(PPh), (4.8 mg, 0.007 mmol, 7 mol %) in 1 mL THF and bi#io-2,6-dimethylbenzene

|
CcO

cH mmol, 1.0 equiv) was reacted with LiN(Siple (67 mg, 0.40 mmol, 4.2 equiv) and
3

oC CcO

25¢ (41 pL, 0.3 mmol, 3 equiv) for 10 h at 55 °C to yilfic (0.047 mmol, 17 mg, or 47% yield) as
a yellow solid after silica gel chromatography lgtwith 3% diethyl ether in pentane'H NMR (300 MHz,
CDCly) 5 7.07 (d,J = 4.5 Hz, 2H), 6.98 — 6.96 (m, 1H), 5.61 Jcs 6.1 Hz, 1H), 5.24 (m, 3H), 5.04 &= 9.0 Hz,
1H), 3.15 (t,J = 7.9 Hz, 2H), 2.66 (m, 1H), 2.48 (s, 3H), 2.16 (Hl), 1.96 (s, 3H)**C{*H} NMR (75 MHz) ppm
233.9, 139.5, 137.5, 136.0, 130.7, 128.7, 127.2,41115.7, 92.2, 91.7, 91.2, 90.4, 45.6, 31.81,3P1.6, 21.5;
methyl carbons and protons on the xylyl moiety bittdiastereotopic signals; IR 2962, 1957 and 1&&bng CO

stretch), 1469, 1449, 1084, 773, 667, 631'cm
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General procedure E:

O CHs  26a — 1-(3-GHs-Me)(n°-tetrahydronaphthalene)Cr(CO)5: An oven-dried glass reaction

-v tube was charged with a small magnetic stirbar(gfidetrahydronaphthalene)Cr(CO),
Cr<
OC o0 26a (24) (19.9 mg, 0.0742 mmol, 1.0 equiv), sealed witkeptism, purged with nitrogen, and

dissolved in 0.3 ml toluene. Pd@Ph), (3.6 mg, 5u mmol, 7 mol %) and LiN(SiMg, (38 mg, 0.23 mmol, 3
equiv) were dissolved in 0.45 mL of dry THF undearithogen atmosphere, forming an orange solutionyhich 3-
bromotoluene (1L, 0.12 mmol, 1.6 equiv) was added. The catalyase, and aryl bromide THF solution was
taken up by syringe and added to the toluene soluif 24, which turned red-orange. The reaction mixture wa
heated with stirring for 4.5 h at 58 °C, then akalito cool and quenched with one drop of aqueousi@€Nand
allowed to stir for 5 min. The pale orange solntiwas opened to air and diluted with 2 mL diethylee and
filtered over a pad of MgS{and silica which was rinsed with an additional I diethyl ether. After concentration
in vacuoand purification by silica gel flash chromatogrgputing with 6% diethyl ether in pentarg§a (14.7 mg,
0.041 mmol, 55% yield) was obtained as an oranige’di NMR (300 MHz, CDC}) § 7.20 (t,J = 7.6 Hz, 1H), 7.06
(d,J=7.9 Hz, 1H), 6.94 - 6.89 (m, 2H), 5.31 - 5.27 @Hl), 5.18 - 5.14 (ddd} = 2.1, 5.3, 6.6 Hz, 1H), 5.06 (@~
6.7 Hz, 1H), 3.95 (dd] = 5.8, 8.1 Hz, 1H), 2.82 - 2.67 (m, 2H), 2.333H)), 2.20 - 2.12 (m, 1H), 1.87 - 1.69 (m,
3H); **c{*H} NMR (75 MHz) ppm 233.8, 145.5, 138.6, 129.4, 8127.8, 125.7, 112.1, 110.5, 95.3, 93.4, 92.6,
91.6, 44.5, 32.5, 29.1, 21.7, 20.5; IR 3019, 228B2, 1957 and 1868 (strong CO stretch), 160661488, 704,

667, 632, 536 cih HRMS (ES+) calc'd for gH:4CrO; 358.0661, found 358.0660 [N]

SN 26b — 1-(4-GH4,-NMe,)(n’-tetrahydronaphthalene)Cr(CO),: Using general procedure

O E, a solution of(n’tetrahydronaphthalene)Cr(CO); (24) (20.1 mg, 0.075 mmol, 1

~ equiv) in 0.3 ml Toluene was reacted with LiIN(SH4€32 mg, 0.19 mmol, 2.5 equiv) and
OC/%::CO 26b PACLPPh), (3.2 mg, 4.5umol, 6 mol %) of in 0.45 mL THF and 4-bronmgN-

dimethylaniline (25 mg, 0.12 mmol, 1.6 equiv) fbh at 60 °C to yiel@6b (12.9 mg, 0.033 mmol, 44% vyield) as a
yellow-orange oil after silica gel chromatographytiag with 20% diethyl ether in pentanéH NMR (300 MHz,
CDCly) 6 6.99 (d,J = 8.7 Hz, 2H), 6.68 (d] = 8.8 Hz, 2H), 5.30 - 5.24 (m, 2H), 5.17 - 5.13 (), 5.11 (d,J = 6.3
Hz, 1H), 3.89 (ddJ = 5.7, 8.0 Hz, 1H), 2.94 (s, 6H), 2.81 - 2.67 @H), 2.17 - 2.08 (m, 1H), 1.88 - 1.65 (m, 3H);

13c{'H} NMR (75 MHz) ppm 233.9, 149.7, 133.3, 129.3, 11,3112.9, 110.5, 95.5, 93.5, 92.6, 91.6, 43.58,40.
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32.4, 29.1, 20.5; IR 2921, 2850, 1954 and 186®rfg CO stretch), 1610, 1520, 1446, 1348, 814, 686, 534

cm’; HRMS (ES+) calc’d for GH»,N 252.1752, found 252.1736 [MH - Cr(C{)

OO 27a — 1,3¢is-Phy(n’indane)Cr(CO),: Using general procedure 84 (25.5 mg, 0.100 mmol,

] 1.0 equiv) was reacted with LIN(SiMe (83 mg, 0.50 mmol, 5 equiv) and Pd@Ph), (4.3

CoO 272 g, 0.006 mmol, 6 mol %) in 1 mL THF and bromober&2ul, 0.5 mmol, 5 equiv) for 5 h
at 52 °C to yield®27a(30.8 mg, 0.076 mmol, or 76%) as a yellow soligmsilica gel chromatography eluting with
20% diethyl ether in pentanéH NMR (300 MHz, CDC}) & 7.35 (m, 6H), 7.25 (m, 4H), 5.39 (d#i= 4.5, 2.7 Hz,
2H), 5.22 (dd,J = 4.6, 3.0 Hz, 2H), 4.48 (§, = 8.4 Hz, 2H), 3.11 (dt] = 13.5, 8.4 Hz, 1H), 2.20 (di,= 13.5, 8.4
Hz, 1H); ®*C{*H} NMR (75 MHz) ppm 233.8, 143.5, 129.3, 128.4, #7119.0, 92.2, 91.8, 50.1, 45.8. IR 3081,
3027, 2970, 2935, 2856, 1956 and 1877 and 186an(st€O stretch), 1602, 1494, 1450, 1427, 1263, 11628,

803, 760, 747, 696, 667, 632 émHRMS (ES+) calc'd for GH.¢Cr 322.0814, found 322.0819 [M -(C{)

F
OQ 27b — 1,3eis-(4-CgH4-F),(n°-Indane)Cr(CO)s: Using general procedure R4 (12.6 mg,
0.049 mmol, 1.0 equiv) was reacted with LiN(S§4e(43 mg, 0.26 mmol, 5.1 equiv) and
oc”fn:rc\)co 27b PdCL(PPh), (3.6 mg, 0.005 mmol, 10 mol %) in 1.2 mL of THFda#+-bromofluorobenzene
(27.5uL, 0.25 mmol, 5 equiv) for 16 h at 53 °C to yi@db (12.1 mg, 0.030 mmol, or 61% vyield) as a yellowdso
after silica gel chromatography eluting with 20%ttlyl ether in pentane'H NMR (300 MHz, CDCJ) & 7.16 (m,
4H), 7.03 (tJ = 8.7 Hz, 4H), 5.36 (dd] = 4.7, 2.7 Hz, 2H), 5.23 (dd,= 4.8, 3.0 Hz, 2H), 4.45 (§,= 8.3 Hz, 2H),
3.09 (dt,J = 13.5, 8.3 Hz, 1H), 2.10 (dt, 13.5, 8.3 HAC{*H} NMR (75 MHz) ppm 233.3, 162.1 (d,= 246 Hz),
138.9 (d,J = 2.9 Hz), 129.6 (dJ = 8.0 Hz), 118.0, 116.0 (d,= 21.4 Hz), 91.9, 91.3, 49.0, 458F NMR (282
MHz) ppm -118.3 (m); IR 3079, 3041, 2934, 1962 aB8d5 (strong CO stretch), 1605, 1509, 1225, 1159381
834, 667, 630 cih HRMS (ES+) calc’d for GH14CrF, 358.0625, found 358.0617 [M -(C£). X-ray crystal

structure was determined for this compound; S2&

27¢ — 1,3eis-Ph(3-CgH-OMe)(n’-indane)Cr(CO)s: Using general procedure A25b

OQ OMe (35.9 mg, 0.0996 mmol, 1.0 equiv) was reacted wit(SiMes), (33 mg, 0.20 mmol, 2.0
=2

oc”ér\co equiv) and PdG[PPh), (7 mg, 0.01 mmol, 10 mol %) in 1.0 mL THF and 4+bo+tert-
co 27c

butylbenzene (2L, 0.15 mmol, 1.5 equiv) for 5 h at 57 °C to yi@dc (40.1 mg, 0.0815
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mmol, or 82%) as a yellow solid after silica gefamatography eluting with 10% diethyl ether in @eve. 'H
NMR (300 MHz, CDCY) & 7.36 (d,J = 8.3 Hz, 2H), 7.26 (t, 7.9 Hz, 1H), 7.16 (tk 8.3 Hz, 2H), 6.84 - 6.79 (m,
2H), 6.72 - 6.71 (m, 1H), 5.44 - 5.40 (m, 2H), 5:2821 (m, 2H), 4.49 - 4.41 (m, 2H), 3.75 (s, 3BP9 (dt 13.5,
8.5 Hz, 1H), 2.20 (dt, 13.5, 8.2 Hz, 1H), 1.329sl); **C{*H} NMR (75 MHz) ppm 233.6, 160.2, 150.3, 145.1,
140.3, 130.1, 127.8, 125.0, 120.5, 118.71, 118144,0, 112.5, 92.0, 91.9, 91.7, 91.5, 55.4, 4993,445.1, 34.7,
31.5; IR 3027, 2963, 1962 and 1878 (strong CO@tjetl600, 1455, 1268, 1050, 667, 630 'crHRMS (ES+)

calc’d for GgH»gCrO 408.1545, found 408.1526 [M -(CJ)

28a — 1,4eis-Phy(n’tetrahydronaphthalene)Cr(CO)s: Using general procedure An’-
O O tetrahydronaphthalene)Cr(CO); (24) (13.3 mg, 0.050 mmol, 1.0 equiv) was reacted with

T LiN(SiMej3), (42 mg, 0.25 mmol, 5 equiv) and Pg@Ph), (3.5 mg, 0.005 mmol, 10 mol %)

_.Cr<
oc 1 co
CO™" 282 4fin 1 mL THF and bromobenzene (6, 0.25 mmol, 5 equiv) for 12 h at 52 °C to yi€ga

(18.4 mg, 0.044 mmol, 88% yield) as a yellow salfter silica gel chromatography eluting with 20%tdiy| ether
in pentane.H NMR (300 MHz, CDCJ) § 7.36 (m, 4H), 7.28 (m, 2H), 7.21 (m, 4H), 5.23 @H), 5.17 (m, 2H),
4.10 (t,d = 6.3 Hz, 2H), 2.11 (m, 2H), 1.86 (m, 2HYC{*H} NMR (75 MHz) ppm 233.6, 145.3, 128.9, 128.7,
127.1, 112.3, 94.8, 92.2, 44.5, 28.9.; IR 30823®937, 2855, 1951 and 1875 and 1856 (strong t@&fick),
1600, 1492, 1416, 1443, 1077, 1054, 1029, 831, 788, 667, 635 cih HRMS (ES+) calc’d for GH,Cr

336.0970, found 336.0968 [M -(CD).

F

O F 28b — 1,4€is-(4-CgH4-F)o(n’tetrahydronaphthalene)Cr(CO)s: Using general procedure
S O A, 20(13.4 mg, 0.050 mmol, 1.0 equiv) was reacted wil(SiMes), (42 mg, 0.25 mmol, 5
|

oc’fl:rc\)co 28 equiv) and PdG(PPh), (2.6 mg, 0.0037 mmol, 7 mol %) in 1 mL THF and 4-

bromofluorobenzene (28L, 0.25 mmol, 5 equiv) for 5 h at 55 — 57 °C tolgi28b (14.6
mg, 0.033 mmol, 64% vyield) as a yellow solid afédica gel chromatography eluting with 20% dietlegher in
pentane.'H NMR (300 MHz, CDCJ) & 7.14 (m, 4H), 7.05 (t) = 8.7 Hz, 4H), 5.25 (dd] = 4.9, 2.9 Hz, 2H), 5.12
(dd,J = 4.8, 2.9 Hz, 2H), 4.08 (§,= 6.2 Hz, 2H), 2.10 (m, 2H), 1.80 (m, 2HIC{*H} NMR (75 MHz) ppm 233.3,
161.9 (d,J = 246 Hz), 140.9, 130.0 (d,= 8.0 Hz), 115.9 (dJ = 21.3 Hz), 111.8, 94.6, 92.3, 43.7, 28%; NMR
(282 MHz) ppm -118.7 (m); IR 3077, 3041, 2940, 286360 and 1871 (strong CO stretch), 1626, 1560815
1457, 1301, 1224, 1184, 1159, 1097, 924, 828, 888, 628 crit; HRMS (ES+) calc'd for gH1gCr 372.0782,

found 372.0773 [M -(CQ)".
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OMe 24c — 1,4eis(3-CgH-OCH3),(n’tetrahydronaphthalene)Cr(CO);:  Using general

O O OMe  procedure A20 (13.6 mg, 0.051 mmol, 1.0 equiv) was reacted Wwith(SiMes), (42 mg,
oco pe 0.25 mmol, 4.9 equiv) and Pd@?Ph), (2.7 mg, 0.0037 mmol, 7 mol %) in 1 mL THF

and 3-bromoanisole (3L, 0.25 mmol, 5 equiv) for 5 h at 55 °C to yiéldc (17.6 mg,

0.037 mmol, 73% vyield) as a yellow solid aftercgiligel chromatography eluting with 20% diethyl etihhepentane.

'H NMR (300 MHz, CDCJ) § 7.27 (t,J = 8.0 Hz, 2H), 6.78 (m, 6H), 5.24 (m, 2H), 5.18 (rf{)24.06 (t,J = 6.2

Hz), 3.80 (s, 6H), 2.09 (m, 2H), 1.87 (m, 2H¢{*H} NMR (75 MHz) ppm 233.5, 160.0, 146.9, 129.9, 121

114.8, 112.2, 112.1, 94.8, 92.3, 55.4, 44.4, 28r;3000, 2939, 2835, 1959 and 1874 (strong CQc$tye1599,

1584, 1487, 1455, 1266, 1149, 1046m 783, 700, 66,Cm1; HRMS (ES+) calc'd for gH,,CrO, 396.1181,

found 396.1149 [M -(CQ)".

Procedure and characterization for decomplexation:

Triphenylmethane: Ph,CH(n°-C4Hs)Cr(CO); (2a) 64.5 mg, 0.170 mmol) was dissolved in 1.5
<®iCH mL CHCl; and 10 mL diethyl ether and placed in bright gytlifor 3 h, until the clear yellow

solution became a muddy purple-brown color. Thispgnsion was filtered and concentrated
under reduced pressure. The dark residue was dlilvitdn 1:10 CHC{ in hexanes and filtered again over a pad of
MgSQ, and silica gel, and solvent was evaporated fraactilorless solutiom vacuq yieldingtriphenylmethane

(40.5 mg, 0.166 mmol, 98% vyield) as a white cryistal solid, with no further purification necessaryAll

characterization data is consistent with triphergtimne, a well-known compound.

O 25 — cis-1,3-diphenylindane Using general procedure An’-indane)Cr(CO); (19) (0.127 g,
0.499 mmol, 1.0 equiv) was reacted with LiN(S§ye(0.42 g, 2.51 mmol, 5.0 equiv) and
O. PdCL(PPh), (24 mg, 0.034 mmol, 7 mol %) of in 5 mL THF andimobenzene (0.26 mL, 2.50
Q mmol, 5.0 equiv) for 5 h at 53 °C resulted in aplesd solution, which was quenched with 7 drops
of agueous 2N HCI solution, diluted with 6 mL digtlether and 1 mL CHGlthen filtered over a
pad of MgSQ and silica gel. The red solution was placed in 8ght for 5 h, and monitored for complete

decomplexation by TLC. The cloudy solution wasefiéd, concentrateith vacuo,and chromatographed on silica
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gel with 6% diethyl ether in pentane to yieid-1,3-diphenylindane(0.106 g, 0.392 mmol, 79% vyield) as a highly
crystalline white solid.*H NMR (300 MHz, CDC}) 6 7.38 — 7.23 (m, 10H), 7.16 (dd= 5.6, 3.2 Hz, 2H), 6.95
(ddd,J = 5.0, 3.1, 0.5 Hz, 2H), 4.35 (dd= 11.1, 7.2 Hz, 2H), 2.96 (di,= 12.5, 7.2 Hz, 1H), 2.14 (di,= 12.5,
11.1 Hz, 1H);**C{*H} NMR (75 MHz) ppm 147.4, 144.6, 128.8, 128.7, I%7126.8, 124.9, 51.0, 48.2. IR 3082,
3061, 3022, 2934, 2865, 1599, 1492, 1454, 1476418473, 1029, 906, 768, 749, 735, 701'ctHRMS (Cl+)
calc’d for GyHg 270.1409, found 270.1409 [M] Characterization data of this product is coesistvith existing

literature datd.

Q OMe 26 — 3,3-(phenylmethylene)bis(methoxybenzenefror the large-scale reaction, a 50 mL
Q Shlenk flask was charged with a stirbar and LIN(&)M (2.51 g, 15 mmol, 3 equiv) and

O OMe  pPdCL(PPh), (139 mg, 0.20 mmol, 4 mol %) under nitrogen. Base catalyst were
dissolved in 28 mL of dry THF, and 3-bromoanisdled(mL, 15 mmol, 3 equiv) was adde¢h®-toluene)Cr(CO),
(3) (.14 g, 5.0 mmol, 1.0 equiv) was added to theirsj brownish-orange solution in one portion, therated at
55 °C for 5 h. The reaction was quenched withndL.2of 2N HCI added dropwise, and solids formedtie stirred
solution. The flask was opened to air and dilutéth 20 mL E4O and 3 mL CHG| filtered over a pad of MgSO
and silica gel, rinsed with diethyl ether, and tledlowish-orange clear solution was exposed to X# bunlight.
Precipitating solids were filtered from the browngreen suspension twice during the decomplexationess, and
progress was monitored by TLC. The suspensionaga# filtered, concentrated in vacuo, and load#d a short
silica gel column and eluted with hexanes, slowlgréasing polarity to 3.5% diethyl ether in hexateegield 3,3'-
(phenylmethylene)bis(methoxybenzene}1.42 g, 4.66 mmol, 93%) as a colorless soliti NMR (300 MHz,
CDCl) & 7.33 — 7.15 (m, 7H), 6.80 — 6.71 (m, 6H), 5.511(), 3.76 (s, 6H)**C{*H} NMR (75 MHz) ppm 159.8,
145.6, 143.8, 129.6, 129.4, 128.5, 126.6, 122.8,8,1111.6, 57.0, 55.3. IR 3058, 3025, 3000, 22937, 2834,
1597, 1583, 1486, 1464, 1452, 1434, 1314, 1263],11650, 878, 776, 758, 732, 697 trilRMS (Cl+) calc'd for

Co1H210, 305.1542, found 305.1546 [MH]
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Unit cell paraneters:
a 11.3010(5)
b 11.7896(4)

c 19.8964(14)
al pha 72.920(6)

beta 82.244(7)
ganma 63. 018(5)

space group P-1

CCDC 775771 contains the supplementary crystalfigcadata for this paper. These data can be olitdhee of

charge fronirhe Cambridge Crystallographic Data Centi@ www.ccdc.cam.ac.uk/data_request/cif.

S28



27b

Unit cell paraneters:
a 24.939(2)

b 7.0155(6)

c 22.123(2)

beta 96.174(2)

space group C2/c

CCDC 765716 contains the supplementary crystalfigcadata for this paper. These data can be oltdhee of

charge fronirhe Cambridge Crystallographic Data Centrie www.ccdc.cam.ac.uk/data_request/cif.
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