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1. Introduction
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2. Theory and Calculation Details
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Reaction coordinate

1% 3. Energy diagram calculated by B3LYP/6-31+ G(d,p) level followed by CPCM
solvent correction. [X.X] means energy calculated by B3LYP/6-31G(d) level followed
by CPCM solvent correction.
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19 4. IRC forward and reverse calculation result using B3LYP/6-31G(d) level
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Frequency(cm-1)
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-346.40

¥ 1. Negative frequency calculated by TS calculation followed by
Vibrational frequency calculation using BSLYP/6-31+ G(d,p) level
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d) ts A

3 5, Optimized structures of key intermediates calculated by
B3LYP/6-31+ G(d,p) level. Non reactive hydrogen atoms are omitted.

1 2 3 A B C D
length (A) 4.185 3.728 1.372 3.114 3763 1.542 1.533
compound F G H TSA TSB TSC

length (A) 1.713  3.171 1.487 1913 2.118 1.871

¥ 2. Distance between two reactive carbon atoms calculated by B3SLYP/
6-31+ G(d,p) level

HkS-o] wlAYSZoA 71 F23 w@A= C-C bond formation ©] Lojy=
Aot I’ 5o Fx HASE &g C-C bond formation step & key structure &
YeElHAY. A = TS I ¢ precursor, B &= TS I ¢ precursor, G + TS I ¢
precursor =4, B4 7+ Ag W37} 7MY 2 H-$-+ carbene & A5l path B °|t
oA qoz 7 Ergst FIAE Pk carbene FIHAY ®©4A 1 AT M
7V7}8 o]+ steric hindrance 7} 7F& Z7] wjEo 2 oA Diazo substituent 7}

Aget T2 H 253 Y27 carbene TIHAQ] - gl dxjeto] gl
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@
f Cl2
C25 —£0 b NBO Charge A B G

QD‘; c”é"‘ CI2(C-N) | -0497 | 0224 | -0.032

* .;. LR C25(C-0) | 0414 | 055 | 0.559

¥ 3. Natural bond orbital charge of two reactive carbon atoms
calculated by B3LYP/6-31+ G(d,p) level
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19 6. tert-Butyl substituted energy diagram calculated by B3LYP/6-31+ G(d,p) level
followed by CPCM solvent correction. {X.X} means energy calculated by BSLYP/
6-31G(d) level without CPCM solvent correction.
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