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Table S1. -Rate Data for the Hydration of Phenylcarbamdylcarbene in Aqueous Perchloric

Acid Solutions'_at 25 °Ce

[Acid)104M T  ke/10° s

so0 "24.'4,-'22.'5
700 TR - 20‘.0,_"‘ | |
600 17.8, 18.8, 18.4, 1772. L
-5.00 | | | _-16.1,.;'16».1,16.)8 o
400 - '_’14.5,'14.8;14.5, 146
00 12.5,»11:._8, 13.4, 125
200 o seso24963

o - sm, 6.09,5.38:

'DZO: o B _ - TR
NI 18

60s . . 108
sss - . 926
335 R IR o 584
221 R L 387

kel = 1.5420.12

.

" “lonicstrength =010 M (NaCIO,). -




v
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Table S2. ~ Rate Data for the Hydration of Phenyléarbairioylkctenc in Aquéous Sodium

'Hydrd-)(ide Solutions at 25 °C*

[NaOH]/lO"‘M - | O I05s? "' ‘»'

240 | | e I 22.4','22.3,5_21.4, 225,215, 23
00 - 192,193,192,190,191,190
T N £ "1_4.5, 15.1, 145,147, 15.6
12.0 ' : _ - 114, 12.1,1.1.9.,-11.5,-'1'1‘.8, 1»1;:7‘»- o
g00 o 'i R 8-09’_3-.15’ 8’.4‘1,8'.'48', 8..1'7,.8;38" |
w00 468,431,458, 4.39, 402,394

" *lonic strength = 0.10 M (NaCIO,).
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Table S3. Rate Data for the Hydration of Phénylcarbamoylketene in Aqueous Buffgr Solutibﬁs

at 25 °C*

[Buffery10°M o : kob5/106 -

- HA = CH,CO,H, [HAY/ [AT]=0.449, [H]=1.22X 10°M _

362 . o 190,17, 186,177 =
290 - o 156, 15.3,15.9, 16.0
28 o n2es109, 23
145 o 909, 8.9‘4,9_.32,:9.:38 -
o125 N  600,575,616,577

obs

ks = (2 89+O 04) x 106 + (4 27=0. 02) X 108 [Buffer]

HA = H2P04,[HA‘]/[A]-7OO [H*]—116><10‘6M '

240 o N (X 174174174170173!'

200 0 147,145,144,145,144,139 |

160 FA S ._.'-119122127123126122“'
_1.'20 - -‘ S (X 9.82,10.4,9.31,9.98, 979 |
0.800 - o 1"736 7.55,7.64,7.40, 751762'/}-;-""::

| obs/s" =(27820.18) x 106 + (5 9320.11) X 10° [Buffer]
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HA = H,PO,", [HAV[AT] = 1.00, [H'] = 1.66 x 107 M. |
| o600 C 430,439,427,448
0500 o o 3'89;3'37"3'95’3‘92,
0400 o 360,360,372,378
0.300 SRR | ’}33‘3 3303>31‘3'46 "
o200 . 311 3.26, 326 322

| (,,,'s/s-l = (2.56=0. 07) X 106 +2 8520. 16) X 108 [Buffer] |

HA NH4 : [BH“]/[B] 0.250, [H*]_ 1:29 10"°M' |
- 3.03'_ L _  _‘ 17.5, 194 19.3, 173,182, 17.9
253 - o 15.4,159,15.3,15.3, 15.5 159
202 IR A119 140, 14.1, 123, 13.1, 135;.":_
Souse RERS 102,107, 9.7, 101 104 100'
_'1'.Q1 S o o "7.87, 8.56, 8.06' 7.72, 8.07, 7.71
£ 0.500 - .  o o _-4541499 501516 5.18, 52

, obs/s"-(Z 630. 21)x 106+(5 14+011)><108 [Buffer]

“Jonic strength = 0.10 M (NaCIO,).
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Table S4. ‘Rate'Data for the Ketonization of Mandelamide Enol in Aqueous Perchloric Acid

Solutions at 25 °C*

©[AcidVI0PM - kst

0.300'__  e

0200 o - . 151,"138,_'1'44, 133

0.1@)0" T 144,‘11:42, 156, 147, 146, 147, 1‘29,;.13:_8, 132,

| 138, 132, ‘1V46,‘1'2:3, 126, 121,133,120, 111
oos00 123, 27138 |
| _oio400 o | D 139, 136, i3_1, 137, 142, 139, 120, 109,:124','_
| 121,121, 123 | - |

00200 I " 129, 13(')‘,11'4, 121,126,125 -

0.0100 R o 188, 15 4’ 158, 149, 160

. kuzo? 1'39iv2-s'L

D,0:.
0200 . - 208209216
00800 - . 198181191

kﬂzo//c;,z'o (at [L] = 0.002 M) = 6.71£0.39

“Ionic strength = 0.10 M (NaCIO,).

%
o)

-7 /




© 2605 American ChemicaI Society, J. Am. Chem. Soé., Chiang ja021017f Supporting Info Page 6 |

" Table S5. Rate Data for the Ketonization of Mandelamide Enol in Aqueous Sodium Hydroxide -

Solﬁtions'at 25 oCe

: fBase]/lO'zM . L . - . S kobs/106 S—l

o . »
w0 amass
5-00 o -‘ 3 SRR '2'57’2;55"

200 - _. e 2.72,’2'{63' :
o 281,2.71, 2.68, 260, 2.6_8,'2;60 S
os00 '2.69,2.61’,_2'.62:,’2_.59w -
o200 o 2.7.,5,.2.7.0,_2.‘66;‘2.6_6"_ o

om0 o o 2.60, 2.58, 2.5'5‘,.2.52‘ o

ko= (2615002 X 10° 57 B _ |
D0 | |

s IR 0.457, 0_.447; 0i.4é4,‘0.469_5""'

200 o : L . "'"0.417,0.417;o.'4_3'1‘,'0.433'__"‘7“
szo;(4.44:o.09)x'1'05,13-1' | | o S

ey ofkp 0 = 5.880.13

V“Ionic'strength = 0.10.M (NaCIOA).ﬁ N } -
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Table S6. Rate Data _fof the Ketonization of Mandelamide " Enol in Aqueous Buffer Solutions at .

o 25°C"

(Buffery10°M I W (U S

HA = CH3C02H [HA]/[A']— 1.08, [H*]—294>< 10’5M o
249 o 0133,0140,0133, 01320141
208 : o - ,"0117 0.131,0.127, 0127 0.1, 0139
e 012,007, 0.0995, 0104 0.110 o121l
125 o 00951, 0,087, 00950 00883 00937
. |  1.02  | | ”
0.832 : L _" | 0.0716,' 10.0692,"-0.0783,’ »01.1066_5,"0_.07,69‘6, :_
| 00774 o T

k, /s = (4.45£038) x 107 +(3.79£0.22) X 10* [Buffer] -

HA = CH,COZH, [HA]/[A]—O456 [H*]—124><10'5M S
s o 01700183 0.178, 017801710184_2
146 TR | o 0159 0.175, 0159 0.165, 0162 01651.'7
e -"'0147 0142 0.142, 0.147,0.154,0151
0.874 - . C 0 0143,0138,0.124 0124 0137 0137; o

0582 - o 01040108 0104011201040104

obs/s" = (7 67:x0. 36) x 102 + (5 92+0 29) x 10° [Buffer] .
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HA = CH;CO,H, [HAJ/[A™] = 0.442, [H']=1.20 x10°M .

288 . 02690280,0269,0277
231 I '_ -_ 0.234,0.232, 0249, 0.257
s 021900, 0.214, 0210
s N 087, 0187 0.188,0.194 .
0577 - N 0131 0.118, 0134 0.130,0.122

kobs/s-{_ (1.0320. 02) X 103 +(6.130.11) X 10° [Buffer]

HA= CH3C02H (HAV[AT] = 0235, [H'] =639 x 10*

247 R o 0383,0.362, 0373, 0.366, 0361
s 0.333,0338, 0342, 0.346,0.337 .
48 ©0.301,0306,0296,0302

| 0989 - B 0.247,0.252, 0242 0253

- (,bs'/s'1 = (1.760. 07) X 103 + (8 03+0. 36) X 10“ [Buffer]

HA = HPO4.,[HA][A]_7OO [H"]_116><10'6M |
200 2.93,2.96,297, 311324 314 -
192 - e 283 291, 268 297, 282   
1.60» . s, 2.58,2.71, 2.51, 250 2.52 g
128 ST 239, 221, 227,236,240, 235  

0960 S f 196, 200 208195 215

ks = (. 2940, 01) x 10* + (7 98+0. 01) x 10° [Buffer]
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HA H,PO,, (HA" ][A ] =7.00, [H']=1.16 x 10* M

240 B & ) 3.08

200 . R '_ 297,276,279, 3.05
0 2, 252,258, 2.52
20    223 225,226,219
70800 o 175,178,175, 173

kypols™ = (1 09+0. 04) X 104 + (8 94+0. 23) x 10° [Buffer]

HA=H PO4 , [HA’][A ] =2.00, [H*] = 3 32 X 10‘7M |

10 " 809,82880684L 3.07
150 o R | 753,747,759,728,728
120 693,706, 6.60,6.89, 6.56, 6.66
090 | STL56S, 5.8'8,5.6-9 5.84,5.98 .
Cos00 470,466,473, 463, 479 452

obs

k /s'1 = (3 09+O 01) X 10“ + (2. 90+0 01) x 106 [Buffer]

HA'= HZPO4,[HA'][A’]—200 [H*]—332><10‘7M
180 . _'842 881, 7.74,8.17

50 '757 746 7.53, 731758

1200 ‘6.57,6.72, 708,667,672
0%00 »_.62:1 571, 5.62, 576,578
0.600 S ) 460,461,466, 480

obs/s” =G 05+o 16) x 10 + (2 97+o 13) x 106 [Buffer]

810 L
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" HA = H,PO,", [HAJ[A] = 2.00, [H'] =3.32x 107" M

0o | - 7.17,7.18, 7L3’0,_7¥_39 B
 .1.50,' - T 669,659, 6.89,6.60
120 .  602,603,596,580
0900 O sasss4, 520
0600 - o a3na5 4.54

- .obss"—(321+001)><10“+(228+001)><106[Buffer]
HA = HPO4,[HA'][A]—100 [H"]—166><10‘7M )

150 - ."111 106 113 107 103 104

125 103,9.63,10.1, 10, 10.2,9.79-‘
00 - . . 944,882,860,868,9.68
0750 S BI6,807,791,7.99,888, 878

k /s = (5 79+o 17) x10° + (3 340, 15) x 106 [Buffer]

HA = HPO,, [HA ][A ]=1.00, [H*] = 1.66 x 10'7

150 . o 972,934,898, 938 o

125 o L 349 | N

100 S -’:7..51,_7.71',7».7'6,»7.50  ; o |
om0 o __ '6.5'7 5:.9026.37 7.03
- 0500 - - 504 540 559 582

(,bS/S'1 = (3 71+O 18) X lO4 + (3 82+O 17) X 106 [Buffer] ‘

LS
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HA = (CH%QH)3CNH3+, [BH'] (B] = 5.00, [H*] =410x10*M
"7.2‘0>} o N N 108 105, 107,99.7 o
600 D 92.1,90.7,87.2,902
480 o -  793,802,78.1,783
360 ° T S 58‘9"6'50' 630 659
240 - o w13,408 48.1, 467_:;

obs/s = (2 07+0.04) x 10° + (1. 1720. 01) X 107 [Buffer] '

HA:_(CH@H)@NH;, [BH*j[B] 321, [H*]—263><10‘8M |
v7.7.8 | e ’ e 148, 146 147 146
650 . - R "’127 131, 1'26 130‘
520 113,110,110, 105
390 o 962,913,93.1,934 1
260 o o 64.9, 694 68.0,68.1 .

(,,,s/s-1 =@3. 1620. 19) X 10° + (1.4920.03) X 10’ [Buffer]

HA-= ('CHZOH);CNH;, (BH'|[B] = 0.958, [H'] = 7.86% 10-5_ M
B S 362,t'365,'367,‘$62_:' {_' e
or _:f‘3_21‘,31»_6","'312'4',31,9"' ‘ -
806 259,280285,273,268
605 I 234, 231, 233, 2&9-’7
a0 o o, 182, 178,171 R

o,,s/s-‘ = (8.88:0. 13) X 10S + (2 29:0. 01y x 10° [Buffer]

I A




R 4
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o HA;(CHZOH)3CNH3*,-'l[BH*][B.]=V1.0(5,v [H*]k=8.20><_1_0‘9'M o
 s0 - | e »_”245,240,239,24'9.'-,
720 o 227,206,224
6.00 R o s, 197, '261,'2011 )
500 h‘ | Y 185 |
400 159,156,161, 156
0 uneam
kt,t,s/s"='(7_.54¢0.'13)g10S +,(A2'.09¥01.0‘2)><_107 (Buffer] - |
HA = (CH,0H),CNH,", [BH"][B] = 0.407’,  [H=334x 0°M
s S 329,313,326,324
2 U  305,306,288,310
568 o 4- | - 256, 264, 267, 261
a26 . R 3, 234, 237, 240
284 o o 195,192, 191.,'194‘:_‘

ks = (1.33£0.01) x 10° + (2.29+0.01) x 10" [Buffer]

HA = NH4 [BH*][Ej - 3.96, [H'] = 2.03; x io-? M |
504 - c |  247,-25’4:,251,254;‘}
495 - o ; | 38, 234,.223,2:29 :
_':3.96 S »‘ N 206; 224,'220; 198'__»_':
297 - o o ;sé, 194,.:.184, 184 |
1.98 o o o o 15-5,,'161,-157,'168,;.,7 E

kals™ = (1.1820.01) x 10° + (2.28£0.01) x 10" [Buffer]




2

HA = NH,", [BH'][B] = 0.978, [H'] = 5.03x 107°M

593

95
396

2.97

1.98
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283,290, 276,278

-281,285,272,279

275, 280, 277, 278

265,267,266

245,244,245

kgpds™ = (2.3620.01) % 10° + (8.56x0.11) x 10° [‘B.uffer] :

HA =NH,', [BH'][B] = 0.288, [H']=148x10"°M

6.18

515

4.12
"30915 )

2.06

. 270,276,265,271°

269, 262,264

266, 260,272,270 . -

258, 267,256, 264

1265, 266, 261"

ks = (2.581—0.02) x 10° + (1.79£0.45) x 10° [Buffer]

“Tonic strength =0.10 M.

LS
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Table S7. Rate Data for Deuterium Incorporation into and Hydrolysis of Méndelamide in

chueous D,0) Potassium Hydroxide Solutions at 25 °C* -

[KODY107M 05T

o 206
200 Y YRR ,. '0;49 
L0 Csa0 oas
_fp.bo' L _;8.23. | i S ot
820 ‘- ._'  9..48. . T 051
820" o 940  ',' 0'.51['
2000 o 141 _0;5‘0”, |

" Average: (').500*_.-0.005_" . o

““Tonic strength = 0.10 M (KC]) eXcept.as‘, _indicated otherw_ise; i
*Fraction of mandelate ion hydrolysis product containing protium. at the benyzlfc position after’_' -
- ten reaction halftimes; i.e. 'fractibn of total reaction (hydrogen ekchaﬁge plus amide hydrolysis)

 attributable to hydrolysis.

“onic strength = 0.20 M (KCI). |




