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Table S1. Comparison of experimental and calculated values for structural parameters of [(Me,Im),Au]*

complex [61].

Parameter Experimental Calculated
Au-C (A) 2.02 2.06
C-N 1.35 1.36
N—Chet 1.44 1.46
C-Au—C (°) 180.0 180.0
N-C-N (°) 104.7 105.0
Au—C-N (°) 128.2 127.5
C—N-Cpet (°) 123.2 125.8




Table S2. Assessment of various methods on example of carbene substitution reactions by thiolate anion

including the proton transfer from the dihydrogen phosphate.

Nucleophile RA — PA RA — TS
AH AG AH AG
B3LYP/LACV3P**++ -5.7 -5.7 101 11.0
wBI7X/LACV3P**++ -2.4 -2.4 7.3 8.2
wBY7X/LACV3P**++(opt) -0.9 -0.4 10.9 11.2
MO06-2X/LACV3P**++ -1.7 -1.7 6.1 7.0
CAM-B3LYP/LACV3P**++ -5.1 -5.1 8.6 9.5
LMP2/LACV3P**+ -8.2 -8.2 6.0 6.9
B3LYP-D3/LACV3P**++ 23 23 8.3 9.2

XYZ coordinates for species participating in buffer-assisted reaction with

neutral/deprotonated cysteine and selenocysteine

Buffer-assisted reaction with neutral cysteine:

Reactant: biscarbene-phosphate

Au -0.53880 -0.39580 1.53790
C -4.46580 0.50600 0.21520
C -4.05380 1.77130 0.48320
N -2.77200 1.66900 0.99270
C -2.37580 0.37450 1.03060
N -3.43080 -0.33590 0.56910
H -4.54370 2.72100 0.34080
C 3.22020 -1.71180 3.09540
C 3.09790 -2.55950 2.04130
N 1.90710 -2.24940 1.40860
C 1.27580 -1.22840 2.04410
N 2.09440 -0.90480 3.08340
H 3.74620 -3.34650 1.68920
H -5.38490 0.13850 -0.21090
H 3.99780 -1.60780 3.83540
C -1.87430 2.79910 1.20770
H -2.46860 3.70850 1.32090
H -1.29140 2.63500 2.11630
H -1.20140 2.88700 0.34980
C -3.36110 -1.75810 0.23710
H -4.32290 -2.06630 -0.17350
H -2.56980 -1.89920 -0.50480
H -3.14870 -2.34160 1.13550
C 1.38140 -2.97590 0.24550
H 2.22510 -3.29550 -0.37060
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.83070
. 72610
.84270
.91560
.56650
.83630
.92180
.29370
.46220
.35620
.06750
.79280
.87460

.89170
.60800
.49440
.58410
.27510
.29000
.67450
.30650
.76140
.00450
.07090
.88550
. 73060
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.66240
.01960
.06480
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.60610
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.62350
-0.
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.36510
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.15880
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.96900
.54150
.11410
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.16030
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.36910
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.61860

.89170
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.30400
. 72580
.51440
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.27520
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.16090
.32320
.19730
.69370
.86880
.82910
.76030
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.95920
.87380
.42500
.69280
.61530
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.94620
.83860
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.16340
.89790
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.58300
.34300
.04810
.06500
.92170
.87850
.08170
.60730
.39730
.13890
.37980
.11600
.16050

.50930
.15520
.13310
.04510
.81760
.69730
. 71490
.15620
.80860
.26530
.00380
.51390
.41900
.78200
.88230
. 75750
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.19790
.45560
.36860
.38690
.84340
.92880

.52470
.51640
. 76310
.19250
.18930
. 79610
.66340
.32220
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.60640
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.81430
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.96010
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.58620
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.70530
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.78620
.39370
.16100
.02290
.02160
.59020
.72140
79770
.36900
.21120
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. 74920
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.56710
.23740
.77200
.44030
.24030
.16740
. 77190
.28770
.55490
.05960
.31860
.45090
.22440
.41860
.28840
.44880
.03900
.11620
.30280
.13740
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.56340
.25830
. 72610
.93790
.06780
.13870
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.06750
. 71360
.93040
.16310
.63180
.07100
.63040
.95440
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.87720
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.84740
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.41220
.55180
.95440
.58440
.38980
.70090
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.85800
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. 72950
.70440
.25450
.13880
.90360
.14060
.27040
.86890
.61910
.43510
.09460
.65070
.97310
.20800
.58740
.91390
.48480
.17700
.55490
.14430
.38790
.98810
. 75930
.26260
.05520
.80620
.04900
.56840

.43790
.96760
.09980

.04050
.19810
.52220
.66400
.45310
.44420
.36280
.09280
.14070
.22370
.07780
. 71760
. 94560
.34140
.57230
.88130
.74710
.90420
.86540
.89400
.37020
.13880
.20510
.38600
.95870
.02700
.03440
.09890
.25200
. 77900
.32020
.20240
.82770
.34850
.05550
.88170
.75000
.27100
.38130
.04370
.87980
.63520
.47050
.36340
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.34380
.98720
.40430

.92140
.04730
. 95850
.01990
.51520
.12820
.52110
.34260
.81740
.54880
.88380
.38050
.60140
.68570
.66700
.21140
.04320
.23370
.49950
.02200
.63900
.39760
.01590
.93940
.38910
. 71540
.24360
.78780
.82330
.13670
.69680
.66270
.31420
.22550
.28770
.02370
.05550
.99400
.11090
.05980
.84790
. 74490
. 71370
.41500
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Au -2
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.21750
. 76460
.93280
.57690
.55100
.36450
.41200
.47380
.16790
.06480
.24020
.15060
.05920
.81840
.02080
. 98560
.16330

.54090
.94490
.34020
.84210
.12810
.80720
.21380
.00770
.04720
.85270
.02360
.36180
.11070
.44360
.06790
.09300
.69770
. 75600
.26960
.29260
.38310
.85870
.99410
.56760
.57960
.36880
.78080
.01830
.44120

.04910
.56720
.23310
. 78950
.08010
.38780
.35060
.97450
.17520
.28860
.06490
.04190
.06260
.28900
.77220
.61780
.06490

.63720
.05530
.14790
.53290
.59820
.37780
.75220
.51920
.37640
.66820
.38540
.31640
.40920
. 70730
.66030
. 76740
.13060
.52600
.54300
. 62250
.66800
.47430
.67580
.21630
.41100
.15220
.49190
.11130
.27100
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.03900
.13810
.00450
.70310
.14080
.07060
.18050
.30970
.44410
.67950
.82190
.97580
.31110
.59420
.20870
.57210
.69240

. 74110
.18890
.36670
.13480
.19510
.84920
.25100
.10750
.67610
.68830
.11070
.36520
.36870
.88830
.25260
.87770
.82870
.45170
.18930
.25460
.32570
.78520
.79130
.25950
.18260
.79110
.48010
.84940
.84680



H 6.82050 0.
H 5.27140 0.
C -4.13820 -5
C -3.51250 -3.
0 -3.93370 -3.
N -2.46910 -3.
C -1.73030 -2
C -0.45720 -2.
O -0.51090 -3.
C -2.61180 -1.
S -1.94740 0.
N 0.62370 -1.
C 1.87030 -1.
H -3.72110 -5.
H -5.21580 -5.
H -3.99220 -5.
H -2.17440 -4.
H -1.48050 -2.
H -3.60670 -1.
H -2.65690 -1.
H 0.58210 -1.
H 2.08740 -2.
H 2.67060 -1.
H 1.82550 -1.
P 0.84630 0.
0 1.24410 -0
O 0.24500 -0.
0 0.00810 1.
0 2.26000 0.
H 2.86680 -0.
H 1.52420 0.
H -2.97610 1

Product: carbene-Au-CysH

H 4.11310 -0.
C 4.05040 -1.
H 4.08490 -2.
S 2.33070 -1.
C 5.26220 -0.
H 6.09810 -0.
N 5.64500 -2.
H 7.04240 0.
H 6.21800 -2.
C 5.19710 0.
O 4.22530 1.
C 5.20250 -2.
O 4.45740 -1
C 5.69690 -3
H 6.48790 -3.

19050
68130

.21000

85930
15210
49960

.25970

40660
07080
09880
56210
76490
77850
68950
07880
87160
04420
09900
19920
11810
30780
78810
44400
11330
38730

.20190

82380
63580
78250
02660
54430

.26620

76410
35190
40810
01310
99810
95660
01820
13290
77870
42800
16640
07680

.22030
.26070

83340
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.16830
.89710
.78560
.47300
.55490
.26030
.09320
.95570
.00060
.60790
.10060
.49970
.24600
.67510
.91690
.92610
.06450
.04050
.17660
.70010
.56370
.60810
.58330
.11690
.26620
.23340
.98510
.10410
.92200
.03230
.78050
.62010

.77020
.85120
.12360
.24200
.96310
.67450
.01190
.43860
.32590
.34920
.53270
.30840
. 77920
.11720
.62680



Product: carbene-phosphate

H 4.85150 -3.
H 6.06210 -2.
N 6.31860 0.
C 6.43060 2.
H 7.43200 2.
H 6.23900 2.
H 5.69280 2.
Au 1.78360 =2
C 1.17540 -3
N 0.44060 -4,
C 0.20420 -4,
C 0.80560 -3.
N 1.40010 -2.
H -0.35790 -5.
H 0.86230 -3.
H 2.72280 0.
C 2.10990 -1.
H 2.53580 -1.
H 1.41510 -0.
H 2.91100 -1.
C -0.03720 -5.
H -0.63030 -5.
H 0.80780 -5.
H -0.65950 -4,

C 3.43410 -0.
C 3.15810 -1.
N 2.37750 -1.
C 2.13900 0.
N 2.80930 0.
H 3.44070 -2.
H 3.99890 -0.
C 1.87470 -2.
H 2.44490 -2.
H 1.97800 -3.
H 0.82400 -1.
C 2.83770 2.
H 2.32730 2
H 3.86950 2.
H 2.32280 2.
P -0.34930 -0.
0 1.02260 -0.
0 -0.82820 -1.
O -1.18000 0.
0 0.32000 1.
H 0.88190 0.
H 1.12220 -0.

92820
90030
82010
10650
51590
00450
78390

.26220
.25040

38850
73620
79050
88920
61500
68310
19190
68040
86480
83870
45420
14760
98960
52400
51210

36300
51380
17570
15910
63700
53410
17210
13540
05540
14110
90850
03760

.21290

39790
58610
11110
82270
08680
37630
19280
89320
38400

N WDNOODODOWNDDNDEREFEDNDN

.31280
.08180
.28340
.96220
.81100
.03590
.53370
.75080
.41940
.48540
.80320
.57180
. 70710
.07670
.64350
. 71730
.14080
.12860
.20020
.43550
.32810
.68590
.74870
.69610

.84460
.19210
.10360
.02680
.11620
.40890
. 74610
.12140
.80680
.54110
.11270
.47240
.42610
.55370
.68370
.90720
.57510
.86620
.05120
.17250
.42630
.42500



Buffer-assisted reaction with neutral selenocysteine:

Reactant: biscarbene-phosphate (.xyz find above)

Reactant: SecH

C -5.84650 -3.51940 4.96380
C -4.42230 -3.23970 4.51120
0 -4.14090 -2.99800 3.34050
N -3.47450 -3.27830 5.49190
C -2.06560 -3.09170 5.20560
C -1.29960 -3.68580 6.40350
0 -1.84120 -3.79880 7.50270
C -1.78470 -1.58960 4.98140
Se 0.04560 -1.13440 4.26080
N -0.02550 -4.07090 6.14610
C 0.85450 -4.60400 7.17320
H -5.94360 -3.66350 6.04320
H -6.48440 -2.68770 4.65300
H -6.20780 -4.41570 4.45120
H -3.68930 -3.49180 6.45870
H -1.81700 -3.62700 4.28270
H -2.46480 -1.23920 4.20520
H -1.94750 -1.01290 5.89290
H 0.35480 -3.86580 5.23160
H 1.30040 -5.54830 6.84530
H 1.65890 -3.90100 7.41920
H 0.25320 -4.77980 8.06540
H 0.70800 -1.05750 5.58280
Reactant-adduct

Au -0.72670 -0.23510 1.64360
C -4.51030 0.76810 0.02950
C -4.08900 2.02200 0.34430
N -2.87030 1.88280 0.98210
C -2.52020 0.57690 1.06340
N -3.53750 -0.10370 0.48260
H -4.54330 2.98490 0.17510
C 3.22010 -1.59970 2.55390
C 2.71440 -2.67980 1.90200
N 1.39920 -2.38480 1.59470
C 1.06850 -1.14580 2.03520
N 2.19400 -0.67170 2.63210
H 3.16990 -3.62090 1.63750
H -5.40210 0.42590 -0.46960
H 4.20190 -1.41180 2.95820
C -1.95570 2.97810 1.30070
H -2.48450 3.92460 1.17340
H -1.62330 2.88770 2.33530
H -1.10580 2.91010 0.61710
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.47960
.45030
.69150
.24760
.48690
.03560
.36920
.14460
.34020
.99390
.76600
.35480
.60410
.78160
.32220
.59840
. 79550
.29040
.90620
.65790
.69920
.14110
.42240
.89000
.50830
.02870
.92330
.96280
.00240
.51510
.20770
.49480
.26890
.07860
.03400
.49000
.59740
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.38170
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.08640
.26480
.95730
.92340
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.53730
.84610
.69360
.10220
.24550
.14260
.51910
.69080
.68150
.66600
.34150
.05300
.16710
.88910
.43820
.28080
.08290
.13310
. 76790
.83840
.93810
.45820
.33260
.47840
.01990
.96740
.69280
.10410
.90670
77970
.85790
.54630
.32740
.05620
.24110
.60220
.08380
.48340
.02610
.89970
.55660
.17480

.08390
.30130
.61840
.71860
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.17780
.21420
.56490
.08160
.82730
.53180
.44900
.05520
.15400
.03050
.39200
.43690
.91390
.88140
.83070
.08210
.25870
. 71430
.56860
.95250
.02430
. 95550
.28800
.92130
.31660
.44040
.94890
.54900
.92150
.62550
.21990
.27050
.69750
.93060
.65470
.18300
.28670
.80780
.87380
.27310
.29120
.46100

.92920
.78000
.67610
.23590
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.56780
.40610
.35640
.19540
.03290
.70910
.01950
.95750
. 73760
.00020
.06780
.10850
. 73580
.70290
.29520
.26550
.04050
.27370
.39180
.12010
.86810
.81440
.25820
. 70060
.91950
.31360
.64920
.81070
.36810
.03600
.45440
.03900
.29930
.88450
.69630
.02760
.00510
.85910
.95420
.42860
.15530
.69260
. 79890
.49090
.54360
.41130
.27900
.68080
.24490
.05250

.48940
.37830
.48030
.13450
.08490
.16020
.02220
. 75930
.88610
.20930
.60330
.91550
. 79690
.92840
.88100
.83380
.28190
.08670
.17580
.31120
.74470
.07180
.96940
.12710
.25210
.82980
.34430
.42440
.15360
.88140
.23170
.07460
. 73860
. 95560
.57180
.28160
.03540
.61680
.56740
.58820
.31860
.51680
.57730
.06930
.10220
.80510
.56970
.94050
. 78950
.27650
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.67170
.06280
.18520
.46690
.89070
.48600
.78170
.39630
.72790
.38040
.89600
.40920
.25740
.42220
.32010
.13220
.49260
.25500
.16160
. 79680
.12790
.52480
.20780
.82090
.88680
.24810
.63390
.93790
.54970
.39850
.56120
.30780
.48890
.54820
.18120
.05850
.27170
.29660
.01200
.60010
.41020
.50430
.36230
.63460
.15470
.37570
. 95820
.55590
.18040
.55840



T - mOOOO
OO Rr OoOr o

Product-adduct

MOOOOZOOOE'.IlEO'.IIE'.I!OEEEOIEEOEEEZOZOOEZOZOO?
| |
N N

0]
|
N

.06090
.21890
.21620
. 74290
.06070
.78080
.44800

.49770
.82690
. 76310
.72870
. 76140
.83090
. 74510
. 75190
.72180
.58080
.85410
.19950
.70430
.87190
.80350
.44590
.48840
.19290
.44900
.70100
.93960
.67350
.38460
.24570
.21090
.98710
.52660
.94800
.38580
. 74980
.25610
.64580
.24140
76770
.25910
. 73910
.37690
.24530
. 73030
.18280

.02340
.04360
.02470
.30740
.80500
.57440
.09620

.64590
.24350
.11160
.59000
.56370
.56200
. 76780
.07290
.88950
.09730
.80310
.81000
.94450
.99870
.27830
.97180
.60020
.31400
.99420
.91710
.63180
.05260
.06010
.57660
.87210
.44000
. 77200
.62090
.73710
.42370
.22160
.67060
.23270
.57900
.72880
.38020
.34360
.94380
.42060
.52820
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. 75600
.81710
.14730
.54040
.23990
.49850
. 79260

.09220
.00760
.09140
.79340
.08620
.66070
.94660
.77410
.43370
.41820
. 73440
.95110
.20670
77570
.90470
.40660
.29820
.31250
.04280
.11580
.90570
.23340
.72190
.07120
.01780
.69250
.24220
.33060
.32760
.61180
.33640
.82740
.53990
.64000
.33570
.18690
.90430
.97840
.86790
.64750
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Product: carbene-Au-SecH

()
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.55640
.86440
.15280
. 72940
.40720
.86940
.64050
. 71250
. 76660
.40870
.47200
.37310
. 75660
.78140
.12990
.08080
.06200
.21820
. 78550
.36890
.51640

.16200
.09100
.11830
.18580
.27700
.12780
.63760
.01760
.24880
.227780
.30160
.11750
.30490
.61590
.40280
77110
.99140
.32410
.47750
.44440
.40590
.67880
.67610
.13200
.42410
.24860

.59330
.39930
.09730
.71040
.28460
.24430
.13400
.51510
.60970
.28390
.31130
.60530
.12050
.21050
.34430
.99140
.53190
.43350
.41880
.42160
.04720

. 74350
.34750
.40050
.98880
.00970
.97020
.04020
.03610
. 77900
.41460
.19100
.13480
.31630
.29960
.88550
.95900
.91640
. 74990
.03870
.48150
.93030
.69300
.32420
.32710
.47990
.82230

13
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.30360
.90870
.70480
.96700
.95380
.11670
.12670
.40760
.94200
.31670
.86230
.36070
.96060
.01660
.50900
.67390
.90770
.70710
.72210
.04810
.02250

.77620
.87030
.15070
.27410
.95130
.64630
.02090
.55250
.29750
.32820
.56740
.28470
. 71200
.11800
.63650
.33900
.07040
.38090
.04500
.79100
.13220
.69780
.86230
.54760
.65110
.98080



TID T QD DD QDT D20
|
MNP NMNNOORONOORO

.85990
.39990
.28400
. 95540
.63290
.08090
.15460
.43080
.10140
.10160
.55870
.39600
.87770

.85840
.95110
.71070
.74040
.29490
.27930
.43930
.24460
.73850
. 72460
.88640
.89240
.49770

Product: carbene-phosphate (.xyz find above)

Buffer-assisted reaction with deprotonated cysteine:

Reactant: biscarbene-phosphate (.xyz find above)

Reactant: Cys

T oD I D oD IoD oD QZ20n0000z=z2000n
o

Reactant-adduct

Au -0.

.97540
.70430
. 70990
.63240
.28180
.34920
.80410
.08230
.47030
.03640
.93740
.85490
. 77080
.29670
.63880
.08500
.90240
.23120
.17240
.93190
.96370
.69980

57890

.74000
.01810
.32910
.20130
. 72360
.67440
.59880
.22630
.50020
.41500
.11860
.30190
.00030
.42420
.92300
.81300
.69060
.12950
.44200
97770
.76270
.18600

.29300

14
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. 71730
.82340
.28170
.78520
.66640
.53540
.65540
.50250
.60760
.21790
.19570
.28470
.48540

.70390
.24630
.22710
.04970
. 76240
.54310
.24170
.13910
.61280
.40240
.20840
.63490
.83600
.91240
.76500
.68770
.65120
.22450
.04470
. 77320
.24940
.23070

.60370



TITDTIoDD DD DD D Q20000 zoanrnOonon Qo@D oDnQO@DnIDITDZ2Q2000DZ20200

.44860
.16660
.90570
.40060
.35790
. 73730
.22780
.00240
.78370
.23780
.13660
.59270
.31320
.05570
.20160
.89910
.84290
.35860
.29050
.92670
.26740
.61580
.14210
.91820
.42060
.63520
.97890
.69280
.18290
.95870
.48750
.52570
.34210
.93100
.88890
.16130
.49470
.45990
.19180
.15670
.52010
.57040
.47850
.15240
.98880
.18670
.10880
.09200
.16010
.58450

.76120
.88480
.70440
.49970
.07380
.78520
.53280
.52200
.25120
.12130
.68540
.38340
.49020
.35840
.67670
.47650
.19760
.10110
.42670
.45890
.63070
.13620
.09930
.69930
.76540
.48230
.53280
.49940
.41200
.59250
.15480
.96800
.277580
.75020
. 75680
.24250
.29530
.31670
.02800
.44440
.68580
.68430
. 79650
.85570
.44050
. 75630
.17970
.26790
.48730
.43970

15
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.23390
.94570
.48430
.11630
.35090
.10710
.05360
.14850
.55440
.07420
. 99560
.87950
.34990
.72220
.31680
.57600
.23700
. 76380
.21050
.09530
.53520
.55440
.54360
.06220
.02660
.21060
.79080
.61700
.17260
.19630
.95110
.98760
.98440
.18230
.42190
.69690
.26410
.54150
.57470
.11430
.37160
.90490
.65620
.18050
.92550
.57840
.67310
.43860
.69850
.28250
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.09820
.41300
.71400
.19010
.35300
.13330
.04360
.21800
.44430

.92320
.81200
.45600
.52550
.277840
.09000
.74140
.67150
.38240
.02880
.44620
47720
.01760
.48150
.60340
. 72480
.30150
.47910
.80700
.02730
.91070
.11870
.04110
.29630
.01920
.61400
. 73590
.32390
.39910
.08890
.33630
.95720
.66870
.60310
.64180
.29440
.35250

.08410
.74080
.35620
.42850
.53630
.08220
.97810
.68540
.22880

.04960
.26580
.57130
.69310
.48640
.38040
.40410
.18790
.41470
.41530
.22590
.51930
.26640
.26290
.23610
.88500
.76760
.94720
.81750
.82930
.26720
.17840
.07900
.54210
.30780
.95880
.19710
.88510
.93340
.52720
.23340
77370
.06270
.42570
.18450
. 70500
.65350

16
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.18930
.63070
.50280
.89360
.61880
.91600
. 77640
.89140
.59450

.21140
.92960
.88630
.13260
.71420
.05800
.50750
.31100
.80380
.51020
.81850
.30890
.61430
.58800
.65220
.36430
.07340
.42650
.22850
.21490
.25680
.28470
.27630
.92650
.63250
.67300
.04600
.78040
.87140
.33170
.48020
.61000
.20350
.15400
.08240
.81040
.58380
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Product-adduct
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.80010
.12280
.53480
.03480
.97350
.90490
. 77360
.19470
.67300
.09580
.95320
.19870
.19900
.87730
.24450
.58260
.00090
.31290
.28610
.02950
.65840
.60910
.05840

.33160
.14640
.98970
.59390
.45960
.41980
.35630
.08800
.38960
.82520
.13650
.91730
.25300
. 78660
.68420
.35980
.59140
.34740
.08170
.59410
.39790
.94330
.34510
.97900

.53940
.21170
.44580
.44280
.15900
.25200
.04580
.53050
.87850
. 78230
.66760
.11560
.53340
.27450
.63950
.14400
.01650
.18730
.30160
.77580
.02320
.55750
.28800

.25520
.27690
.42720
.73450
.23620
.39050
.72560
.29670
.30700
.78280
.46860
.19140
.33440
. 71860
.27640
.46690
.32500
.81270
.78550
.05460
.33300
.80310
.55570
.53500

17
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.32490
.20250
.64320
.37230
.12750
.59230
.60900
.85590
.82270
. 73540
. 74990
.29270
.94460
.52110
.05760
.38900
.17860
.18690
.49060
.96810
.02700
.17410
.98880

. 98640
.13910
.26130
.03180
.94750
.21900
.10380
.36650
. 78360
.62850
.45360
.54070
.08620
.88620
.26660
.33280
.96820
.84780
.61410
. 77450
. 95570
.05860
. 71150
.29870



2.47740
1.02000
1.81770
4.49490
4.13820
5.58940
4.18640
-4.78770
-4.16650
-4.65240
-3.07040
-2.25590
-0.84870
-0.62280
-2.89890
-2.15720
0.08020
1.45680
.31650
-5.85100
-4.71340
-2.59100
-2.18740
-3.95170
-2.83650
-0.26190
2.14030
.69990
.59230
.57390
.39210
.66420
.21630
.45530
.69410
.76750

T DO 0OWImm DD D oD oD DD oDQ=20no0o0Qz20000QnnT Q@I
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Product: carbene-Au-Cys

c
|
N

.35760
-2.70380
-1.44630
-1.15480
-2.20230
.15010
-0.74130
-3.31100
0.11480
0.29000
0.06850

TIToDOoODTDzZ20z200%
|
w

.47230
. 76940
.92600
.12140
.54700
.06860
. 76410
.53640
.14660
.27580
.95470
.75190
.16710
.32570
.59050
.08490
.19130
.39670
.18070
.43340
.01650
. 73530
.42600
.55880
.80130
.24360
.09970
.81600
.45730
. 75590
.33610
. 74990
.44930
.38710
.67650
.95290

.33240
.98620
.47430
.18060
.49840
.99660
.30240
.34300
.37750
.34750
.50860

18
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.56820
.17640
.20050
77120
. 71580
.79800
.94590
.21420
.12930
.40590
.90440
.83520
.31930
.69220
.63680
.36150
.26820
.67270
.96180
.44750
.23340
.34340
.78940
.35320
.71020
.08890
.86900
.57140
.88950
.84580
.17270
.80430
.89220
.62530
.96500
.57540

.14580
.03690
.02190
.30110
.10990
.27340
.81980
.85330
.75170
.27490
.83220



0.93410
-4.48620
-5.17410
-4.84170
-4.45390
-6.51030
-5.43740
-5.35810
-4.60360
-3.45570
-2.47410
-2.77160
-3.88050
.59350
-1.29820
-0.29230
-6.47640
-7.49220
-6.39740
-4.57920
-2.98440
-4.76360
-4.15070
-1.23630
0.69690
-0.25240
-0.55060

T oD IoDIoD DD oD ITDQZ20n 000 z2o0000@mm o Oim
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.30250
.43440
.58360
.18250
.88110
.95410
.87580
.07980
.84750
.96140
.62030
.67070
.52420
.21910
.97280
.41140
.57870
.47620
.58950
.60230
.90300
.27280
.49150
.03640
.42480
. 75410
.41890

Product: carbene-phosphate (.xyz find above)

~J OO ooyl x0T WO IO OTOYO O U1 W P OO OO

Buffer-assisted reaction with deprotonated selenocysteine:

Reactant: biscarbene-phosphate (.xyz find above)

Reactant: Sec

.68310
.45620
.50410
.46040
.33530
.42670
.39080
.32200
.61500
.39800
.38490
.42780

T OQO=20n0000=z00a0n
AN NEFE WD WWD ws O

.80380
.02340
.58010
.69830
.17510
.38280
.52150
.55030
.36430
.24620
.47480
.19480

RPN PPN OOO OO

.50430
.68520
.69080
.02580
.67960
.25620
.22550
.28550
.29170
.36760
.36190
.93920
. 76490
.49710
.51650
.46700
.15300
.19160
.37250
.97100
.37840
.17760
.82540
.11220
.99790
.34410
. 79380

.81070
.38230
.19080
.65350
.35210
.30600
.07990
.15010
.80000
.25570
.03860
.32870
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Reactant-adduct
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.14200
.36630
.20490
.40990
.48880
.13470
. 75430
.46700
.24670
.40590

.42460
.36370
.07140
. 79050
.28380
.26070
.64570
.48800
.26310
.00830
.43890
.36040
.87550
.24110
.33820
.06560
. 76210
.66400
.25340
.18110
.92310
.19530
.36710
.36070
.14200
.71350
. 76830
.20530
.88450
.45470
.17560
.43440
.41600
.04280
.99160
.95000
.46600

.25010
.61940
.28720
.36970
.36950
.24870
.15180
.01710
.10900
.24720

.38290
.58590
.73040
.57850
.37120
.23340
.62930
.60360
.49370
.21430
.17540
.80650
.29180
.29360
.46630
.58450
.38300
.14120
.00230
.59350
.68400
. 73930
.29990
.97600
.45610
.74580
.31300
.31720
.16830
.25640
.36970
.10530
.97070
.37030
.68740
. 71380
.11950

20
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.07660
.46700
.20480
.56590
.71110
.37050
.46540
.80840
.80330
.10830

.46930
.25590
.92920
.42760
.07190
.35780
.08600
.64860
.64620
.13600
.80250
.73220
.25740
.29700
.29810
.20010
.46510
.11970
.59860
.18310
-0.
.63240
.63070
.06130
.53270
.49300
.58370
.65650
.50000
.15180
.03540
.94030
.04380
.03770
.29330
.61980
.03290

97750
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Transition state
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.97730
.46500
.02470
.46240
.00090
.69430
.34370
.03180
.21960
.12310
.97240
.19290
.28080
.07780
.51450
.20080
.94580
.20520
.39440
.41920
.30400
.10990
.92640

.90580
.69290
.39080
.52980
.26140
.00710
. 64220
. 73110
.42390
.05930
.48610
.53650
.05210
4.31040
.67550
.92170
.69050
.51240
.13670
.98830
.87750
.09360
.01710
.31780

.08340
.25630
.17950
.36900
.54840
.55300
.72110
.88120
.29490
.81680
.15920
.07440
.46840
.35100
.87230
.58090
.14550
.04390
.34870
.03730
.18670
.84960
.16830

.15590
.21400
.10610
.33020
.17530
. 76560
.88460
.37580
.41140
.34660
.30330
.28150
.16540
.80860
.05460
.62640
.40270
.60660
.81400
.18270
.65390
.65080
.30990
.26200

21
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.63040
.53260
.60870
.53570
.89670
.90250
.46990
.28280
.07340
.90530
.57290
.33100
.05090
. 95380
.60020
.20340
.59580
.07860
.85410
.82800
.83960
.03350
.68570

.16160
.06880
.08700
.02660
.63590
.00140
.78720
.92970
.10560
.87830
.53930
.18320
.65630
. 72230
.34140
.24910
.17740
.25960
.48720
.32840
.09810
.09240
.41130
.00600
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Product-adduct
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.03780
.65170
.74040
.41480
. 78910
.96940
.35800
.11930
. 74640
.52540
.82710
.43150
.63100
.20290
.21020
.40130
.28930
.60210
.19910
.87220
.34300
. 98980
.14450
. 95850
.33470
.07580
.50030
.90970
.08260
.13610
.39150
.26200
.84210
.90840
. 79640
.17980

.31120
.02490
.85380
.47010
.36080
.32130
.22830
.76020
.45580
.51210
.20020

.90180
.88580
.68680
.48290
.30220
.31010
. 74070
.66960
.13860
77220
.10210
. 73920
.57850
.22380
.21610
.54720
.55820
.17780
.92010
.91490
.55990
.58650
.01280
. 70290
.92880
.81930
.54110
.47940
.01640
.99220
.00010
.43600
.04050
.56350
.90730
. 73470

.04010
.66300
.01600
.34790
.10830
. 73530
.31930
.03420
.03160
.51610
.22110

22
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.51130
.60970
.73230
.99340
.00540
.53810
.05390
.80000
.39530
.24230
.39200
.18490
.20450
.09260
.34990
. 72010
.03790
.99850
.86210
.55400
.20400
.26880
.16420
. 74860
.39840
.42630
.48950
.78900
.46500
.28030
.37470
.99370
.75040
.92500
.21620
. 96530

.14930
.97620
.09930
.19170
.10690
.37920
.94540
.03380
.16310
. 71630
.43440
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.98490
.82470
.66670
.44480
.22580
.45300
.42290
.27200
.52870
.34850
.81820
.34820
.90060
.68530
.28140
.28600
. 98560
.66750
.98310
.28500
.54520
. 72310
.93930
. 76640
.78700
.59810
.65700
.40380
.31610
.52120
.66070
.31240
.60650
.36890
.51540
.45370
.36240
.56600
.63750
.56340
. 74960
.58130
.69270
.02710
.34950
.18720
.44760
.06240
.16580

.05420
.04430
.10470
.00800
.06450
.98210
.43460
.29600
.34640
.62080
.18410
. 72310
.26610
.70080
.07670
.57520
.35390
.27170
.80700
.99030
.35900
.07600
.21800
.96200
.88530
.43260
.54830
.58490
.10180
. 62260
.96130
.99280
.09700
.92770
. 74340
.67910
.43490
.67010
.66790
.82720
.33700
.00620
.09640
.30500
.18470
.17930
.65040
.94730
.70840

23
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.65000
.09590
.72200
.86850
.48900
.03750
.10270
.45610
.92230
.95080
.28290
.92890
.81340
.44230
.41230
.40990
.29900
.34450
.26780
.75720
.49850
.44540
.58880
.39830
.42410
.24790
77990
.98840
.69090
.31300
.08090
.35880
.52130
.58020
.99680
.39920
.49500
.06660
.96580
.47480
.97880
.38350
.00400
.09910
.45390
. 79040
.66660
.30270
.26670



Product: carbene-Au-Sec

.35240
-2.71400
-1.43150
-1.13350
-2.20030
-3.16780
-0.71380
-3.33420
0.16150
0.38870
0.11720
0.94550
-4.52710
-5.14750
-4.94980
-4.51200
-6.37880
-5.34950
-5.28440
.53550
-3.42530
-2.43330
-2.72460
-3.92200
e -2.59660
-1.25400
-0.24480
-6.34190
-7.37710
-6.21820
-4.50530
-2.94610
-4.79940
-4.19590
-1.18680
0.74460
-0.21480
-0.49100
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N

T oD Do D oDIoD oI QZ2Zn o zZzoaoaEm@mn o@D OonIoD=z20200
[
N

.25900
.05470
.60970
.27830
.50870
.98840
.50860
.41180
.23110
.16990
.40680
.50070
.34030
.44120
.02740
.83100
.03550
.91530
.08260
.89600
.96800
.64190
.70300
.57970
.06040
.00150
.45780
.68570
.59540
.63840
. 66540
.84410
.32270
.59710
.05760
.44370
.82810
.47830

Product: carbene-phosphate (.xyz find above)
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.13940
.02210
.01750
.29510
.10770
.28400
.81630
.82890
.73190
.21850
.80670
.51630
. 70530
. 75760
.03080
.67920
.14740
.17730
.26900
.25900
.39540
.37090
.93110
.86110
.63740
.52770
.46650
.02520
.07060
.24870
.92140
.41670
.27070
.91920
.14730
.99800
.36410
. 76090



