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High throughput bulk experimentation
Experimentation:

High throughput SnAr experimentation in bulk was performed in 96-well metal block
assemblies (Analytical Sales and Services, Inc., NJ, USA). The reaction mixtures were
prepared in 1 mL glass inserts of the 96-well metal block. All the reagent transfers and
mixing were performed using a Beckman Coulter i7 liquid handling robot. The stock
solutions were 111 mM for amines and aryl halides, and the base stock solution
concentration was 1.25 M in NMP or 1,4-dioxane. The final reaction concentrations were
50 mM (1 equiv.) both for the amines and aryl halides, and 125 mM (2.5 equiv.) for the
bases. All solutions were prepared in appropriate solvent, and they were added to the 96-
well plate in a ratio of 9:9:2 (amine:aryl halide:base). Additional solvent was used instead
of base for the ‘no base’ condition. For DESI-MS HTE, 384 well plates were prepared
from the 96 well plates using the robot; a 384 pintool was used to transfer the final reagent
mixtures (50 nL) onto the PTFE slides. For bulk HTE, the plates were heated in the
customized heating block at 150 °C or 200 °C for varying times. The cover on top of the
glass inserts (top of the metal block) is made by chemically resistant perfluoroalkoxy
(PFA) film. Double silicone rubber mats were used on top of the PFA film, providing a
tight seal that is enough to heat the solution above the boiling point with less than 5%
solvent loss and no cross talk between wells. After heating, the plates were cooled to
room temperature, and loaded back onto the deck of the liquid handling robot to prepare
384-well plates. The reactions mixtures were pinned onto the same DESI slide as
described above before and after heating using the same transfer method.

Peak intensities data from HT screening

A)

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B11 R1-B12(S) B12(D)
R1-A1 53 3.3 6.6 281.3 12.4 6.3 3564.2 50.0 7.0 9.7 8.0 2413 139.8
R1-A2 8.6 18.0 11.9 5.0 0.0 0.0 35.3 3.0 0.0 0.0 2.5 135.0 495.2
R1-A3 1.6 0.0 0.0 5.7 1.7 3.0 12.8 3.6 0.5 1.6 2.0 6.2 131.5
R1-A4 90.3 21.0 36.5 1213.7 30.0 15.4 38.9 7.5 511.1 117.4 5.1 286.8 3939.0
R1-A5 3.7 1.1 219 17.5 18.1 22.6 15.5 0.6 0.0 1.4 8.0 14.0 35.3
R1-A6 4.3 5.0 9.7 274 131 6.0 6.5 1.8 23 7.0 24.6 159.7 227
R1-A7 23.4 215 8.8 1080.1 8.3 8.7 5302.0 79.4 69.2 1.2 13.9 27871 @8
R1-A8 19.8 7.6 5.8 4.0 9.2 4.7 11.5 4.7 7.5 2.6 3.4 25 33.6
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B)

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B11 R1-B12(S) B12(D)

R1-A1 1094.1 255 24.1 1194.2 656.6 585.0 22436 197.7 1392.9 374.1 10.4 16.0 181.9
R1-A2 185.4 18.6 30.0 1058.7 68.8 76.5 496 64.6 508.6 56.1 6.0 256.4 4314
R1-A3 113.6 6.4 10.2 69.2 3245 154.8 6.3 6.2 5.9 14.0 24.0 7.7 548.2
R1-A4 999.1 3121 1226.1 1367.7 | 45972 | 45154 | 27655 18.4 1112.3 | 4002.5 13.4 20.3 1296.5
R1-A5 32.8 18.6 13.4 25.1 14.2 16.9 1794.2 2.6 6.6 9.8 9.6 10.3 129.3
R1-A6 13.6 10.2 7.9 97.6 20.5 27.4 380.3 7.6 423 3.9 31.9 98.4 26.7
R1-A7 3534.2 166.5 200.2 5661.2 | 2939.8 | 22349 | 1271341 203.8 14467 | 12926 1.9 185 2074.6
R1-A8 17.7 51.2 28.9 144.9 18.3 10.1 7447 3.9 66.3 6.6 45 1.2 24.3

C)

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9  R1-B10  R1-B11 R1-B12(S) B12(D)
R1-A1 3190.2 96.7 184.1 5502.0 | 1555.6 | 17302 | 4618.4 | 13634 | 72214 | 1584.5 31.3 27.0 243.1
R1-A2 2775 56.9 56.2 1978.4 93.7 120.0 123.8 226.0 759.2 63.5 24.2 357.7 605.4
R1-A3 826.1 1.7 24.6 667.0 522.0 219.5 8.0 34.2 17.4 16.8 446 8.9 1069.7
R1-A4 | 34999 641.3 33457 | 49737 | 71994 | 100059 | 1267.5 63.9 2467.0 | 53175 25.8 275 893.9
R1-A5 1226.0 26.4 79.7 347.5 113.6 137.4 5435.5 17.2 488.3 54.4 444 67.8 431.9
R1-A6 61.7 31.2 37.1 209.2 53.4 93.1 684.4 35.6 1105 29.3 315 757.1 62.0
R1-A7 6125.1 342.7 826.9 9886.8 | 4780.8 | 51757 | 15343.0 | 2290 | 117982 | 248956 374 34.3 2467.7
R1-A8 703.4 145.3 113.3 5357.4 69.5 72.8 360.8 68.8 1975.1 40.1 14.8 17.0 110.5

D)

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9  R1-B10  R1-B11 R1-B12(S) B12(D)
R1-A1 192.9 22.2 34.4 1434.0 34.6 149.1 32453 78.6 76.2 24.4 56.2 49.4 201.0
R1-A2 31.5 439 37.6 115.7 25.1 324 4338 104.5 429 46.5 437 97.1 379.0
R1-A3 129.8 85.2 70.0 1271.0 270.3 4743 51.2 30.6 26.4 13.4 538.0 26.4 159.6
R1-A4 804.0 506.7 481.4 6017.3 | 25718 | 58343 | 9662.2 92.0 50.5 51.1 50.6 140.4 171.2
R1-A5 248.3 67.4 403 272.1 30.1 37.8 7219.7 22.1 24.8 18.1 21.9 59.7 152.0
R1-A6 50.8 77.0 92.8 4431 195.7 181.1 565.0 436 51.9 25.8 181.9 94.8 109.6
R1-A7 1217.9 456.7 426.0 42280 | 10304 | 12715 | 87476 89.7 37.8 435 61.2 56.1 208.3
R1-A8 16406 | 1819.0 860.8 4791.9 19.3 1.6 530.2 36.6 20.7 26.4 27.7 75.8 92.2

Figure S1: Direct comparison of SNAr reactions using droplet/thin film and microtiter approach
A) The droplet/thin film and B) bulk microtiter results for the same set of reaction conditions.
Experimental conditions: solvent; methanol; reaction solvent using NMP; base; DIPEA. C) Same
as B, but the spray solvent was MeOH+ 1% FA D) Same as C, but the reaction solvent was 1,4
dioxane. Each cell is an average of two data points. Green cells represent "yes" reactions (product

n

ion intensity > 150 counts). Red cells represent "no" reactions (product ion intensity < 150
counts). B12 can form both single and double addition products; the double addition product can
form multiple ions. B12 (S) is the singly charged ion of the single addition product; B12 (D) is the

sum of the average intensities of all the double addition ions.
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B)
R1-A1
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Base: DIPEA
R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B11 Rl(—SB)IZ Rl(-:)u
317 | 280 | 245 | sese | 178 | 230 | 38666 | 1655 | e1s | as0 | 287 | 110 | 241
s23 | 295 | 326 | 212 | ss | ss | su3 | a0s | 14a | 65 | 13 | 2580 | ewws
122 | 39 | s9 | 3a | w3 | 30 | 132 | 269 | 126 | 135 | 203 | 224 | 4e30
4103 | ses | 1365 |10as | ses | ss7 | 407 | 287 | 10122 | w60 | 92 | w [asa
23 | 66 | 53 | 151 | 126 | 306 | a0 | o5 | :2 | 309 | 283 | s10 | ues
w2 | 321 | 2ms | 381 | 422 | 181 | 1m0 | 265 | 100 | 256 | 368 | am2a | s
385 | 300 | 200 | 46909 | 290 | 267 | 34445 | 1833 | 1352 | 381 | 318 | 22994 | 4187
1202 | 1as | 14 [ 194 | 267 | 304 | 200 [ 208 [ 251 | 214 | 166 | 166 [ w7a
31902 | 967 | 1841 | 55020 | 15556 | 17302 | 46184 | 13634 | 72214 | 15845 | 313 | 270 | 2031
2775 | ses | se2 [ 1074 | 937 | 1200 | 1238 | 260 | 7592 | e35 | 2a2 | 3577 | eosa
w261 | 17 | 206 [ 6670 | 5220 | 2195 | 80 | 302 | 14 | 168 | aas | 89 [10e97
31999 | sa13 | 33457 | 49737 | 71994 | 100059 | 12675 | 639 [ aas70 | savrs | 258 | ws | eene
160 | 264 | 797 | 3075 | 1136 | 1374 | sass | 12 | ass3 | sea | aaa | er8 | 4
617 | 312 | 371 [ 2092 | s34 | 31 | esea | 356 | m0s | w3 | ms | 55 | a0
61251 | 3427 | 8269 | 98368 | 47808 | 51757 | 153430 | 2290 | 117982 | 24896 | 374 | 343 | 24677
7024 | 153 | 1133 [ 53574 | e9s | 728 | 008 | s [ao7sa | w01 | 148 | w0 [ mos
Base: TEA
R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B11 th‘;)lz Rl(-DB)12
314 | 259 | 259 | ees2 | 269 | 160 | 17448 | atos | 432 | s39 | 151 | 2089 | 2078
429 | 203 | 13 | 67 | 67 | 22 | 559 | 302 | 190 | 10 | 11 | 458 | ss1s
29 | 56 | 75 | 274 | a6 | 297 | 108 | 234 | 133 | 167 [ 159 | 17 | 36
262 | s27 | 138 | mie7 | e | a0s | 1128 | 710 | 1602 | 3e7s | 138 | w2 [ seso
267 | 98 | 85 | 128 | 274 | 326 | 736 | 136 | 303 | 302 | 40 | 322 | we9
596 | 289 | 360 | 610 | ses | 725 | 163 | 315 | 12 | 100 | 333 | asas | wsy
200 | 272 | 188 2059 | 255 | 311 [auea | 3236 | 2039 | w10 [ 378 | 14766 | sus
515 | 620 | 201 | 355 | 130 | 1es | 270 [ 210 | sus [ 203 [ 155 | 253 | 20es
44150 | 3557 | as3s | 38987 | 14194 | 9309 | 20068 | 42002 | aser7 | 24393 | 316 | 236 | 360
9060 | 367 | 746 | 2031 | 600 | 502 | 218 | 1190 | 15852 | es6 | 208 | 3107 | e314
4589 | 117 | 114 | o745 | 3045 | 1902 | 193 | 263 | 132 | 131 | e4s | 136 | 18768
29473 | 17362 | a4s04 | 24083 | 6510 | 80790 | 19906 | 883 | 31108 | 72089 | 205 | 149 | sea
1071 | 535 | 1613 | a0r2 | 199 | 1308 | 17261 | 1002 | 7809 | saas | 314 [ m7 [ seer
18 | 297 | 05 | 2369 | 759 | se2 | 2101 | 5724 | s03 | 252 | 450 | 780 | 1076
2148 | 5796 | az7s | 62963 | 33148 | 2283 | 131196 | 7457 | sosra | 22002 | 537 | 178 | eseo
26204 | s62 | w53 | mere | s2s | se2 | wrs | 11 22006 | 187 | 155 | 164 [ 1000
Base: DIPEA
R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B11 Rl(-iBllZ Rl(-DB)lZ
341 | a4 | 395 | ea1 | 531 | s |1mea | 4s2 | 723 | m2a | 34 | ;s [1sms
298 | 527 | 527 | 200 | ss | 72 | 28 | se2 | 123 | 69 | sz | ars [ows
745 | 523 | 760 | 275 | 749 | sso | sss | 412 | 14 | w3 | 102 | 83 | s
3328 | 820 | 86 | 5115 | 204 | 4978 | 5044 | 354 | 173 | 464 | 149 | 300 | 2426
268 | 1554 | 971 | 4sa | 337 | 258 | 351 | 23 | w3 | 239 | w3 | 224 | 2001
591 | 760 | 91 [ 3556 | 280 | 2s1s | 973 | s10 | mus | sss | a0 | a4 | w0
2338 | 380 | 3984 | 633 | 409 | 415 | 33496 | 726 | 327 | 481 | 406 | 467 | 2233
3165 | 620 | 402 | as0 | m9 | 304 | 724 | 296 | 29 | a7 | zma | 37 | mes
1929 | 22 | 34 | w300 | 346 | 1491 | saes3 | 786 | 762 | 204 | se2 | 494 | 2010
315 | 439 | 376 | ws7 | 251 | 324 | 438 | 1045 | 429 | 465 | 437 | 921 | 370
1208 | 852 | 700 | 12710 | 2703 | a7a3 | 512 | 306 | 264 | 134 | s3m0 | 264 | 1596
s000 | s067 | 4s1a [ 0173 | 25718 | su3a3 | ses22 | 920 | s0s | s | sos | w0a [ 12
283 | o724 | 403 [2221 | 01 | w78 | 72107 | 221 [ aas | 181 | a9 | so7 [ 1520
508 | 7720 | 928 | 431 | 1957 | 1811 | seso | 436 | 519 | 258 | 1819 | 948 | 1096
12179 | 4567 | 4260 | 42280 | 10304 | 12715 | 87476 | 897 | 378 | 435 | e12 | sea | 2083
16006 | 18190 | 8608 | 47919 | 193 | 116 [ 502 [ 366 | 207 | 64 | 227 | 758 [ w22
Base: TEA
R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B11 Rl(—sB)IZ Rl(-DB)ll
280 | 482 | 453 | 967 | 277 | 537 | sno | 427 | 667 | 282 | ase | 326 | 9697
263 | a0 | o3 [ 203 | w2 | 202 | 109 [ sas [ 75 | s0 | a2 | 20a [ mma
433 | 242 | 397 | w9 | 686 | 1076 | 381 | 279 | 186 | 17 | 424 | s | 1303
2535 | 887 | w95 | ese1 | 1509 | 611 | 5734 | 208 | 20 | ars | 190 | 384 | 1856
137 | 700 | 1085 | s79 | 387 | 290 [1ss21 | 196 | 200 | 270 | w2 | 22 | 011
557 | 692 | 940 | 3732 | 2184 | 1525 | 1197 | 348 | 712 | 31 | 354 | 365 | 1030
1834 | 2204 | 3536 | 2608 | 689 | 991 |2res9 | 716 | w2 | a4 | ssa | 3ms [ 2ss0
1021 | 20727 [ 3997 | 243 | 24 | 225 | s0s | 186 [ 200 | 113 | 198 | 216 [ 1
1992 | 201 | azs 15792 | s38 | o9 |asire | e27 | w17 | 293 | 3as | 237 [ asma
319 | e29 | oas | 181 | 238 | 226 | 256 | w47 | 426 | 993 | 115 | 431 | 2308
1006 | 1011 | 12 | 3345 | 2168 | 572 | 71 | 396 | 205 | w8 | a3 | 704 | ws2
1204 | 734 | 599 [131708 ] 16267 | 57544 | 13395 | ss0 | 76 | 300 | s | 2201 [ 138
1077 | 1335 | 200 [ 1675 | 389 | sas [ere20 | 327 | 30 | 285 | a0 | 78 | 10es
s21 | 903 | 754 | 2203 | 1371 | 1200 | 3397 | 365 | s1a | 246 | 1366 | 12204 | 109
14869 | 250 | 5355 | om306 | 6317 | asas | 79316 | ses | 556 | 0 | ess | 65 | 136
19647 | 16214 | 20183 | 546 | 669 | 186 | s76 | 184 | 134 | 3s6 | 11s | 497 [ s09

Figure S2: Heat map of 1,536 round 1 SnAr

spray solvent at 150 °C. A) reaction solvent:
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Base: NaO'Bu

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B1l Rl(f)ll Rl(-DB)u
474 | @21 | 365 | 33 | 158 | 65 | 7573 | 740 | 490 | 319 | 290 | 1676 | 1678
81 | 317 | 37 | 53 | 45 | sa | 273 | w2 | w7 | 127 | 262 | 2993 | es74
6o | 63 | 70 | 317 | 28 | 266 | 110 | 201 | so | 22 | :2 | es | s47s
467 | 251 | 237 |use3 | 168 | 66 | 361 | 766 | 2661 | 294 | 18 | 527 | 1574
11 | w08 | 80 | 287 | 22 | 257 | @77 | 12 | 12 | 20 | 23 | 40 | 1925
88 | 362 | 29 | o903 | o6 | 167 | 300 | 350 | ss3 | w7 | 259 | ;e | w2
500 | 385 | 177 | 2952 | 36 | 240 | esos | 21a | 32 | 255 | s29 | 32309 | 3787
2076 | se27 | sss [ 2mas | 304 | s1s | essa | 323 | ema | 202 | 17 | 85 [ 1m2s
siss | 99 | 600 | 1703 | 1090 | 314 | 1s13 | w28 | 2002 | se0 | 304 | 268 | w29
285 | w04 | 0 | 107 | 78 | 80 | a1 | 303 | 60 | 18 | 12 | 16 | es13
2004 | 109 | 83 [ 12s | @2 | w23 | 20 | o3 | ma | 127 | s | w09 [ 12201

1709 | 175 | 1073 | 15027 | 36 | 29 | 315 | ws |13sa | aee7 | m7 | we | sz
%06 | 152 | 190 | 38 | 41 | sss | se3 | 12 | 379 | 229 | 251 | ss0 | 321
ses7 | 385 | 436 | 2123 | 2215 | 285 | 160 | w7 | 2506 | sea | 301 | 400 | 14

101737 | 966 | 1337 | 14175 | 761 | a4 | 1594 | ssa0 | s7e2 | 1101 | sss | 321 | 1ssss

126163 | 26443 | 41625 | 19086 | 7980 | 7553 | 2973 | 1529 | 1448 | 1269 | 1296 | 182 [ o1

Base: No base

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B1l Rl(-:)ll Rl(‘DB)lZ
203 | 250 | 252 | 2302 | 16 | 121 | se1s | 2160 | 614 | s | 190 | 3se | 31
512 | 92 | 360 | 42 | 74 | 32 | @3 | 29 | 70 | 83 | 19 | 4973 | 740
12 | as | o6 | 23 | 21 | 28 | w7 | w2 | w00 | us | w2 | e | ses
1958 | 507 | 797 | 495 | 573 | 4aa | w91 | 30 | 12497 | 1359 | 105 | 678 | w0518
199 | 10 | nus | 74 | 87 | 276 | 32 | 72 | 21 | ms | se | s | w2
ws | 95 | ma | 7 | s | 520 | 250 | 229 | 253 | 169 | 32 [ 2ese | 1222
617 | 186 | 268 | 20925 | 317 | 265 | 2438 | 2519 | 617 | 289 | 344 | sasa | 19303
199 | w25 | s | w7 | ws | s | s | 1ea | w09 | 122 | 13 | 293 | wsa
2075 | 1282 | 2661 | 63324 | 9367 | 11763 | 30194 | 12282 | 57130 | 8117 | 243 | 154 | 15980
7059 | 1085 | sia | 37489 | aces | 10100 | 2363 | 1219 | eooa | 9as | 161 | 3496 | 5302
1519 | 167 | 156 | s0s2 | ss29 | 2039 | 16 | 220 | 190 | 344 | 262 | 127 | 20501
17630 | 14800 | 16888 | 72504 | 29882 | 87305 | 27840 | 724 | 22323 | 7228 | 103 | s3s | sss3
520 | 707 | z7a | swa | sso | e | awa | 17 | ssea | ws | w7 | wa [ s
s35 | 401 | s |2a1a | ss7 | 74 | 126 | ses | 412 | a1 | 2ss | 280 | so0
w1596 | 3453 | 1772 | 91004 | 24704 | 20454 | 193132 | 2205 | sasso | 1319 | ase | 26s |sae1aa
3527 | 455 | 274 | 7us | ssa | as2 | sis | sex | sore | a2 | me | ms | ues

Base: NaO'Bu

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B11 Rll-ss)j Rl'DBII
85 | 38 | 530 | 90 | 29 | 389 | 328 | e2a | s02 | 414 | 216 | soa | sw03
50 | 372 | 224 | 69 | a7 | 72 | 366 | 181 | sa | 1a1 | 12a | 282 | sees
156 | 109 | 11 | 32 | 36 | w0 | 1212 | w2 | 10 | 141 | 57 | @2 | ss
94 | 4 | 392 | 180 | 2007 | 92 | 523 | 318 | 205 | 2927 | ss | 108 | 26
210 | 206 | 207 | 547 | 292 | 04 | 229 | ;s | 140 | 148 | 276 | 89 | 404
612 | 40 | 701 | 1606 | 769 | 24 | 7493 | 465 | azs | w9 | 194 | 402 | ess
467 | 422 | 315 | 365 | a2 | 185 | o1 | 399 | 271 | 302 | 122 | 10 | 77
s80 | 383 | @3 | 324 | 238 | 1o | w3 | w97 | 102 | 357 | 295 | e | s2s
242 | 268 | 279 | 33 | 192 | 211 | s34 | s | 437 | s16 | ars | ;14 | wss
79 | 385 | 464 | 20 | 75 | 24 | 263 | 491 | 107 | 105 | 14 | @20 | s
21 | 834 | 261 | 530 | 433 | 214 | 593 | 202 | 212 | 104 | 17 | 139 | o8
466 | %07 | 25 | 2091 | 1ase | 987 | 25587 | 220 | 266 | 3228 | 249 | 155 | w2
157 | 263 | 277 | se0 | 396 | s10 | 2304 | 165 | 250 | ;s | ms | 19 | as
80 | 977 | 1005 | 547 | 4ss | 268 | 751 | 295 | 268 | 461 | 314 | 103 | sms
143 | 727 | wsa | s0s | 576 | 228 [ 1074 | 616 | 355 | ss2 | s | 19 | a3
809 | 478 | 428 | 402 | 04 | 221 | s95 | 107 | 10 | 289 | 157 | 208 | 597

Base: No base

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R1-B9 R1-B10 R1-B1l R1-812 RI(DB)H
200 | s06 | 319 | 454 | 206 | 309 | o765 | 9 | 417 | 299 | 328 | 1016 | o133
392 | 32 | 576 | 135 | 61 | 68 | 261 |92 | 78 | s | 207 | 268 | sess
493 | @23 | sss | sas | w2 | 372 | w02 | 210 | 100 | 108 | 104 | 10 | se2
2303 | 816 | 196 | 3720 | 2117 | 2143 | 3739 | 347 | 15 | 1380 | 36 | 17 | 32
107 | 1098 | 1229 | 529 | 330 | s29 | 285 | 195 | 253 | 21 | 244 | 94 | s
636 | 800 | 876 | 2536 | 2124 | 2715 | w92 | 325 | 145 | se7 | 22 | 285 | ase
1287 | 2121 | 4ses | 479 | 284 | 355 | 15391 | s | 4se | s | w29 | 214 | 162
16262 | 3197 | 5500 | a8 | 206 | 125 | s | w2 | w07 | 01 | 69 | 159 | 1026
1482 | 206 | 35 | 1494 | 216 | 727 | 17sas | 126 | a0 | 98 | 315 | e17 | 340
sos | 749 | 2558 | 38 | 64 | 69 | 1440 | 3144 | 17 | 354 | 197 | 127 | 2100
1436 | 696 | se1 | 16619 | 966 | 4640 | 220 | 33 | 138 | 220 | 3736 | 199 | s
2004 | 4553 | 6436 | 73309 | 20655 | o212 | w7 | se7 | ave | 2011 | 32 | ss3 | se0
478 | 303 | 379 | 76 | 276 | 430 |sasa| 31 | 284 | 248 | ;9 | 22 | m0
4040 | 1062 | 1097 | 2840 | 1008 | 1899 | eoa1 | 1044 | s21 | 198 | w98 | 772 | sse
12286 | 3116 | 1749 | arszs | 3493 | essa | sazs | s2a | sas | eas | 4s7 | 301 | a2
w904 | sass | 7938 | seo | 144 | 217 | saes | 14723 | 312 | 316 | 19 | 02 | 785

HTE reactions using MeOH with 1% FA as
NMP; B) reaction solvent: 1,4-dioxane.
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A)

DESI-MS

1h
heating

4h
heating

15h
heating

B)

DESI-MS
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heating

4h
heating

15h
heating

R2-A1
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R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

Base: DIPEA

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R2-B9 R1-B10 R1-B11 R1-B12(S) R1-B12(D)
42 16 0.0 4.9 1.1 2.0 59.6 35 18 32 5.0 111 111.0
5.5 3.6 7.5 12.7 7.9 12.4 0.6 9.7 8.8 11.8 5.0 146.2 239.2
3.4 3.7 B 14.3 6.9 15.2 5.8 7.5 8.5 15.7 4.7 37.5 57.0
1.6 1.7 1.9 54 2.7 25 609.9 3.9 1.4 21 77.6 8.9 345
14 0.0 05 15.0 147 10.7 449 55 33.4 7.0 13.0 295 595
201 16 2.0 284.7 11 6.4 879.2 45 3.9 32 43 553 3255
1.4 0.8 0.7 3.6 5.8 5.1 0.8 1.6 0.0 21 9.1 4.3 45.0
108 95 16.1 9.1 42 5.1 93 15.8 15.1 155 55 96 250
7.0 4.2 1.7 13.8 3.0 1.1 56.7 4.4 5.1 4.0 3.8 7.7 72.8
2.0 5.0 47 16.4 76 104 21.0 9.8 9.2 11.0 232 781 194.3
51 6.8 3.7 13.0 55 10.6 18.4 23.1 41.6 16.5 2.8 20.0 43.7
25 37 4.0 8.7 33 24 682.1 55 5.1 47 52.3 6.6 225
18.8 2.0 6.9 26.6 9.9 18.7 1216.9 6.6 7.9 3.6 229 15.4 78.4

530.9 274 98.9 895.2 180.6 264.4 4688.6 515 12.8 6.1 94 13.7 210.3
2.2 1.8 2.9 6.6 4.4 12.9 7.6 11.3 2.2 1.3 4.0 4.4 48.6
11.3 14.8 9.0 14.5 12.5 17.4 311.9 13.7 13.2 13.5 17.1 4.5 86.1
4.6 7.0 3.2 18.8 4.0 3.6 45.1 5.7 3.1 8.0 4.1 13.8 93.5
2.3 5.6 4.4 15.4 8.9 155 26.9 10.2 13.7 7.2 34.0 100.1 189.3
21 4.5 3.2 10.7 14.3 11.6 7.7 13.7 20.7 26.4 1.1 19.0 89.4
1.3 3.1 2.8 8.5 2.0 4.3 595.4 3.7 2.7 4.2 50.0 15.9 33.5
SRS 2.3 2.3 28.2 14.8 15.4 652.0 6.4 6.1 6.9 325 24.8 161.1

612.2 30.4 65.6 1260.8 273.0 202.6 3237.5 121 10.4 515} 6.8 6.4 305.5
2.6 5 2.6 12.7 12.1 11.2 3.8 2.7 4.7 2.0 6.5 11.3 49.2
10.2 10.3 13.7 18.3 8.8 VE.3 250.1 10.4 13.1 141 10.4 3.0 72.6
1.6 11.4 13.1 21.7 4.9 7.3 38.5 4.5 2.6 5.5 6.1 19.2 58.4
515 5.0 10.3 13.8 10.6 6.9 8.8 7.7 10.4 10.6 4.2 101.5 153.6
5.2 2.7 3.9 14.4 9.8 10.2 10.4 13.4 17.2 9.8 4.5 21.8 74.9
24 3.2 4.5 13.9 Bl 2.6 553.0 8.9 29 3.0 14.2 15.6 25.9
63.3 1.9 4.3 325 12.1 14.5 971.1 11.4 7.7 4.0 26.3 15.5 49.7

692.2 39.0 82.1 1208.8 24.2 123.6 3852.7 49.3 6.8 9.4 6.1 10.9 771
1.7 1.6 34 9.0 10.4 12.2 9.8 3.9 4.0 1.1 4.3 15.6 83.5
12.0 10.2 9.8 229 10.0 20.5 575%2 12.3 12.6 12.3 13.3 24 34.3

Base: NaO'Bu

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R2-B9 R1-B10 R1-B11 R1-B12(S) R1-B12(D)
6.8 5.1 13.9 10.5 55 9.4 54.7 4.1 2.9 4.3 7.8 18.2 165.8
1.1 6.6 12.0 94.9 8.6 12.4 1.6 49.7 36.2 19.3 71 217.0 299.0
14.5 8.9 13.8 9.2 10.4 18.0 8.4 12.0 7.6 18.8 4.1 17.9 80.8
1.8 2.1 Bo) 3.6 15.5 4.7 742.8 4.0 2.8 2.8 71.7 7.6 27.2
0.6 2.7 8IS 12.8 27.9 12.4 40.0 8.7 13.8 8.8 31.2 28.4 115.5
6.1 815 3.4 32.5 8.1 6.3 51.4 15.4 28.8 6.4 1.2 54.5 405.7
1.5 18.8 13.5 10.3 42.3 39.7 8.0 6.2 5.2 1.7 10.7 6.0 38.2
11.5 11.2 9.3 82.5 36.9 8.3 2.6 16.0 10.6 12.9 4.2 30.1 131.6
78.7 BIS) 13.8 28.7 8.5 10.8 92.9 22.6 4.9 34 19.1 11.8 91.7
29.2 8.0 10.9 114.6 241 29.9 15.7 19.3 25.0 29.4 5.6 227.4 280.7
1.9 6.5 11.1 11.1 7.8 17.9 17.6 34.7 67.8 20.9 3.2 20.4 148.8
3.8 4.4 4.2 13.5 19.3 17.6 734.7 7.7 8.4 26.6 13.5 6.5 445
1.6 29 5.8 131 15.7 31.1 273.6 12.4 17.4 7.2 41.6 14.0 209.5
183.8 18.7 21.9 315.7 37.8 13.5 235 13.5 13.7 10.6 5.5 63.1 545.6
6.2 12.6 14.7 5.7 9.7 14.5 5.0 4.3 6.4 4.4 6.1 9.7 38.6
67.5 55.1 60.8 72.3 49.3 15.9 103.7 21.2 15.7 18.5 15.6 12.9 102.8
169.5 4.7 8.7 15.6 6.5 14.6 17.7 223 9.9 8.5 18.2 14.0 147.5
22.2 8.0 9.0 41.2 10.3 19.0 15.3 22.2 289 245 17.4 206.8 302.9
BI5) 4.2 10.5 11.0 10.3 16.8 17.6 15.9 35.1 13.6 3.7 20.2 85.7
2.9 3.1 3.6 8.8 17.1 12.7 821.4 11.8 4.7 234 16.2 7.3 55.1
1.2 6.0 B] 10.2 14.7 25.8 171.8 18.0 17.1 11.6 34.3 314 178.6
149.5 14.3 14.7 227.0 45.1 12.5 29.8 20.9 12.3 15.0 5.5 60.6 4845
1.3 19.6 6.9 9.6 11.2 17.3 8.7 2.9 3.7 4.6 8.9 5.8 57.2
78.7 49.3 42.3 71.2 50.6 19.1 76.1 30.5 211 17.7 12.0 18.0 58.1
41.0 6.9 8.7 18.2 14.6 15.6 18.4 13.8 1.8 7.8 12.9 15.9 83.4
12.4 8.5 12.5 222 15.3 12.7 8.3 19.6 12.4 75 4.8 187.5 239.2
2.4 5.1 8.0 11.2 8.2 16.0 14.2 13.7 271 14.5 3.9 18.4 75.6
3.1 4.3 5.5 10.9 14.4 14.3 867.5 8.6 5.2 19.8 12.7 5.6 33.4
75 21 5.8 21.7 171 24.6 445.0 9.5 94 11.6 41.9 27.0 77.3

496.3 17.1 30.1 356.2 53.2 9.1 70.0 16.7 3.4 9.2 6.8 10.2 307.6
0.7 10.0 13.3 2.9 8.2 9.5 8.3 7.6 2.9 5.9 5.0 13.3 55.6
84.8 45.3 47.9 57.2 315 14.6 94.3 17.8 254 30.7 12.8 23.6 30.7
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C)
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4h
heating

15h
heating

D)

DESI-MS
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R2-A1
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R2-A5
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R2-A2
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R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

Base: TEA

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R2-B9 R1-B10 R1-B11 R1-B12(S) R1-B12(D)
96 12 18 17 19 0.0 425 43 25 22 2.1 13.0 120.7
4.6 35 4.9 9.5 7.5 11.2 0.5 9.2 10.9 185 23 150.8 238.1
1.4 3.1 1.8 12.6 16.5 15.1 2.9 7.4 5.0 8.4 3.1 34.8 151.0
0.0 3.4 2.8 &1 4.4 1.5 555.8 0.7 215 0.0 3315 8.4 B215)
2.6 0.6 0.0 144.1 92.5 153.5 86.3 12.5 9.1 8.1 236 45.3 66.9
27.3 4.6 4.5 180.8 10.8 3.9 328.4 15.5 4.0 5.7 4.8 66.1 294.0
2.0 1.1 1.3 9.3 2.6 2.0 1.8 1.9 1.9 0.6 9.7 4.5 43.6
11.2 13.5 10.4 95 9.4 3.6 13.2 13.7 15.3 14.5 12,5 11.9 39.2
4.6 1.0 6.1 7.0 1.4 5.9 69.6 3.2 0.7 1.8 515 11.4 140.6
2.7 41 5.6 16.4 6.3 71 14 10.7 20.2 18.9 3.1 178.0 188.7
{3 3.6 1.8 13.3 13.7 8.4 5.8 19.3 30.3 16.9 3.8 26.3 58.7
0.6 6.9 37 5.0 13 35 557.5 37 3.0 27 23.8 47 255
16.9 0.6 24 34.8 15.6 13.9 967.8 9.0 14.5 7.7 17.7 345 168.3

256.9 26.8 46.2 1107.0 264.2 340.3 2758.4 14.3 4.4 4.7 3.7 5.4 795.6
1.4 1.4 2.7 11.5 6.9 9.0 1.1 6.6 5.2 1.9 7.9 5.0 447
6.8 11.8 8.3 9.6 13.1 10.8 123.1 11.5 12.6 14.3 9.3 4.5 106.2
2.4 0.6 3.1 13.7 0.5 4.5 44.8 0.0 1.5 2.8 5.9 12.4 110.7
3.3 3.3 4.0 9.2 9.1 10.6 3.4 11.8 9.3 6.6 6.5 127.7 209.9
2.2 2.2 1.7 12.8 11.6 9.9 9.1 26.0 355 13.9 3.9 13.2 61.9
2.7 7.2 2.6 4.7 2.3 3.9 533.8 5.8 4.8 1.8 15.7 6.9 32.3
25.9 4.0 4.1 36.3 17.7 16.1 404.2 9.2 10.7 14.9 26.5 20.5 174.7

354.1 29.6 45.8 1285.1 2779 249.2 2767.3 14.9 9.4 3.7 4.1 11.5 770.0
24 2.9 21 11.2 17.4 10.6 2.8 5.7 3.5 4.6 10.5 4.3 471
78 8.1 10.0 17.0 18.7 11.3 293.9 18.2 11.4 12.6 8.4 7.2 134.9
5.2 3.3 4.8 11.4 1.1 2.5 74.8 2.8 2.7 4.0 5.3 24.0 72.8
2.1 3.0 5.9 14.0 5.6 8.4 1.9 14.6 13.7 9.2 6.1 139.4 255.2
3.1 1.4 1.3 18.0 12.1 9.8 12.8 15.9 14.0 18.0 3.6 25.8 108.5
1.2 2.3 3.5 11.4 3.7 4.3 547.7 2.0 8.1 3.1 29.3 6.8 221
7.7 1.1 2.9 37.1 22.0 21.3 479.9 11.5 16.7 6.6 19.4 39.8 103.2

366.9 33.1 67.0 1216.9 127.7 320.2 3017.0 63.6 6.6 6.0 7.7 4.2 239.0
4.1 1.6 35 10.1 15.9 13.2 4.8 75 3.1 145 11.0 8.7 43.9
16.4 12.0 13.7 19.6 17.2 20.8 620.3 14.4 11.6 13.8 18.4 5.7 83.3

Base: No base

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R2-B9 R1-B10 R1-B11 R1-B12(S) R1-B12(D)
3.6 1.3 1.2 1.2 2.0 1.8 56.9 4.1 3.8 1.9 4.5 16.3 132.6
19 7.7 4.1 5.5 13.0 12.0 0.6 13.0 10.4 11.6 3.4 244.6 451.9
0.7 3.6 1.7 7.4 7.8 15.2 7.1 12.2 6.6 12.0 4.4 371 90.8
1.2 3.0 1.4 4.5 3.2 4.6 844.5 5.1 0.7 0.8 44.1 5.2 24.2
0.0 3.5 0.5 10.7 14.1 14.0 21.8 19.4 16.5 6.5 17.3 32.7 53.6
8.4 7.5 3.4 48.8 3.5 4.7 50.0 7.8 2.6 4.1 2.8 43.3 115.3
1.1 1.8 1.1 3.3 2.8 3.1 4.6 3.6 1.3 0.5 11.5 3.6 40.7
8.4 8.3 9.8 5.2 4.2 24 9.8 21.2 14.2 17.5 83 113 39.7
0.0 1.1 5.9 5.6 1.2 3.8 63.9 8.4 1.7 4.0 1.9 14.0 142.8
4.4 14 8.8 12.4 9.1 11.8 5.0 12.3 8.1 134 4.1 137.4 290.9
0.0 4.8 7.6 11.1 6.6 233 6.7 16.1 16.5 14.5 2.7 10.4 87.2
2.4 3.8 5.2 3.1 3.6 2.5 816.5 1.6 2.0 0.0 18.9 8.1 30.3
1.8 1.7 0.0 19.6 12.6 19.4 514.2 8.1 83 3.5 20.7 17.5 1409
190.7 18.4 46.1 700.6 247.6 360.2 1515.5 4.4 5.7 2.5 3.8 5.0 715.0
2.8 13 0.0 4.4 6.7 10.7 2.2 1.6 3.5 13 11.6 6.3 39.8
5.9 103 123 7.5 16.2 8.2 2414 14.2 18.4 13.9 9.0 6.1 113.7
1.2 1.0 3.4 11.1 0.6 53 434 2.7 3.6 2.6 5.7 17.1 147.2
3.2 5.7 9.0 16.0 7.2 8.8 1.2 22.0 9.8 10.6 6.5 196.5 264.1
8.0 3.6 6.6 11.0 7.4 14.2 9.3 39.8 38.1 173 4.8 12.6 122.6
4.7 7.5 83 3.7 33 5.9 759.6 19 1.5 1.1 36.7 59 225
34.5 2.6 4.8 12.4 11.0 16.0 1415.5 6.9 10.1 5.1 16.7 13.7 90.2
242.2 36.1 48.9 982.0 138.9 211.7 1977.9 12.0 8.6 4.3 4.8 6.0 180.8
13 14 1.6 2.8 5.9 5.6 12.8 4.0 1.7 5.2 6.6 3.6 49.2
10.4 10.4 129 25.3 7.9 7.2 11129 16.4 14.7 15.5 17.5 11.7 92.8
11 1.8 24 20.5 24 5.0 111 39 2.7 1.8 2.0 27.0 98.4
3.2 4.7 6.2 11.7 9.3 10.5 4.9 13.9 7.5 8.3 6.5 144.0 149.4
0.0 8.0 3.0 6.3 8.0 17.9 8.2 30.5 214 17.0 4.4 8.0 124.8
35 4.6 9.0 8.5 3.7 3.9 782.2 2.6 2.0 0.0 23.2 2.2 16.7
38.8 3.0 4.9 139 10.8 9.5 1294.9 13.0 7.5 23 25.6 18.1 68.5
266.0 70.4 112.4 850.7 67.6 1389 3468.2 26.7 5.0 1.7 4.6 6.6 56.9
33 23 2.7 4.0 4.8 9.0 329 3.8 5.5 5.4 8.2 3.4 40.4
13.5 15.5 12.2 16.9 8.8 11.8 901.3 143 14.7 16.2 18.4 4.2 83.5

Figure S3: Heat map of 1,536 round 2 SyAr HTE reactions using MeOH with 1% FA as
spray solvent at 150 °C using NMP as the reaction solvent. The four basic conditions
are A) DIPEA B) NaO®Bu C) TEA D) No base.
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R2-A1
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R2-A3
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R2-A5
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R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

Base: DIPEA

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R2-B9 R1-B10 R1-B11 R1-B12(S) R1-B12(D)
71 37 6.1 9.9 8.6 8.9 2355 43 6.6 3.1 9.6 16.2 112.7
13.2 3.0 53 30.9 32.1 29.9 3.7 5.4 219 10.8 4.1 32.1 79.6

497.9 8.4 142.1 15.3 16.7 11.4 47.0 16.7 30.6 20.8 1.9 18.9 53.1
244 4.0 9.6 Bhl 26 22 49.6 14.4 15.4 10.2 30.0 9.3 22.0
50.1 11.4 19.6 18.7 11.3 10.0 281.1 10.3 16.1 10.8 15.0 13.8 122.3
90.5 8.2 11.8 320.0 4.9 2.7 584.1 21.4 11.9 12.2 3.6 252.0 346.2
24.9 15.8 11.2 271 26.9 26.2 7.7 4.5 7.8 4.8 8.5 12.1 16.8
19.5 53.1 11.7 10.9 18.1 19.2 23.0 7.6 13.1 6.0 9.5 34.5 79.8
55.7 36.7 45.2 26.6 14.4 16.6 141.3 7.6 12.4 10.6 4.8 13.4 47.7
12.5 6.0 5.5 25.8 38.6 271 241 8.1 17.4 9.5 Boio) 19.4 59.6
272 1.3 15.6 145 12.3 9.8 10.8 212 234 285 3.0 215 36.6
26.6 9.3 21.9 738 4.0 43 64.4 10.8 183 126 30.4 13.0 252
153.2 7.2 27.6 394 18.9 17.8 1135.6 8.5 245 9.2 62.1 7.2 36.4

3765.1 107.0 321.1 1438.5 196.3 142.4 4023.1 21.7 14.8 13.4 10.0 10.6 74.2
26.8 148 135 25.7 235 25.9 8.1 7.8 6.8 9.1 7.0 13.9 335
30.4 156 18.0 437 296 32.2 1123.6 10.4 1.4 74 35.9 5.7 655
21.7 155 16.4 326 158 205 68.8 6.8 10.2 76 6.2 158 18.9
13.6 37 65 215 24.8 35.2 11.0 57 16.8 85 13.8 19.0 72.9
22.4 12.0 111 17.3 13.9 13.8 21.3 17.8 18.5 21.7 26 221 56.2
21.7 8.2 8.1 13.5 6.9 7.0 50.0 12.4 20.3 17.8 24.5 12.1 20.9

318.1 8.9 13.8 28.4 17.9 18.8 910.8 6.9 9.7 10.9 243 8.2 35.6

4585.7 171.0 2724 340.5 38.8 38.5 2951.8 117.3 19.2 12.9 58 9.2 42.5
31.0 11.1 10.0 24.8 35.5 23.8 12.8 4.9 7.3 6.0 9.4 14.9 39.4
30.6 13.4 20.4 42.8 27.4 242 846.6 11.0 12.8 8.7 29.3 8.2 85.3
243 74 8.7 21.8 18.2 10.2 53.6 3.9 29.7 6.6 9.5 10.4 411
23.2 11.4 21.9 26.4 30.1 24.2 48.5 4.8 11.2 10.7 13.7 21.0 49.9
24.2 171 9.7 22.2 15.2 13.4 54.7 24.9 21.9 27.7 4.8 17.2 43.3
243 56 7.9 28.0 13.0 11.0 81.2 13.9 18.8 14.9 12.8 9.3 17.5
136.1 14.9 8.8 17.7 17.7 16.0 1120.3 7.6 13.4 10.5 11.4 14.7 25.8

2838.4 225.7 334.8 251 14.3 10.7 1631.1 218.9 33.2 21.6 4.6 241 108.4
40.5 15.8 141 38.7 36.1 30.6 7.4 24 3.0 3.6 29.1 15.7 17.5
58.4 24.2 21.2 37.2 40.5 26.8 230.8 12.7 13.0 8.1 2353 10.1 85.0

Base: NaO'Bu

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R2-B9 R1-B10 R1-B11 R1-B12(S) R1-B12(D)
24.6 254 18.7 40.7 17.8 7.8 14.1 5.1 7.8 7.8 6.5 16.9 137.2
54 7.8 5.0 43.1 38.9 35.2 8.7 3154 237.8 142.3 9.2 41.8 99.3
48.7 34.4 52.0 18.3 20.5 15.6 5.1 19.6 28.4 19.0 5.6 26.4 88.7
5.1 2.1 7.7 11.2 6.6 12.1 107.3 17.4 11.7 13.0 39.3 12.7 38.7
2.8 8.3 6.5 47.3 11.2 12.7 26.7 8.6 13.7 6.9 39.1 15.9 90.7
28.0 7.0 5.8 45.0 4.8 Bi5 212.7 279 171 12.8 4.0 12.1 225.5
44.0 40.8 31.2 25.7 242 325 5.3 7.2 9.8 4.0 1.7 17.6 271
11.4 9.3 10.6 12.8 8.8 7.8 7.3 17.7 13.6 Bi5) 8.0 22.7 93.4
27.3 10.7 15.5 11.3 7.0 9.3 32.2 6.5 8.1 24 21.8 16.9 67.6
37.2 19.1 255 19.6 2353) 26.1 9.6 24.5 18.6 8.1 14.9 36.4 68.1
19.8 30.7 14.0 11.4 12.2 15.8 10.3 20.6 53.1 17.8 3.3 18.2 53.7
11.8 6.7 7.0 11.9 11.6 8.4 108.3 18.8 13.9 10.8 5.2 11.6 30.6
2.6 1.8 6.6 196.2 56.2 421 36.2 14.3 18.1 515 32.3 7.5 37.4
100.3 31.9 Bl 162.2 1213 9.6 628.2 20.4 15.8 5.1 7.8 18.8 87.8
214 25.2 26.4 24.8 19.9 25.6 4.6 515 535 1.9 4.9 17.6 27.6
45.2 25.4 26.3 17.2 15.5 13.3 22.8 22.2 11.6 10.7 3.4 8.0 82.8
6.6 8.6 11.9 18.2 12.4 18.2 37.6 10.5 6.4 6.8 14.5 16.9 52.2
40.1 30.2 29.5 28.8 25.8 21.8 10.1 22.9 41.0 14.7 12.2 33.9 70.5
16.5 29.7 19.0 14.4 9.7 11.0 9.9 21.7 427 17.9 3.0 219 70.6
5.0 7.8 10.9 10.3 7.8 10.4 104.5 13.6 20.2 17.2 10.4 13.4 8515]
5.7 3.9 6.8 18.8 14.0 16.0 26.7 15.4 20.8 12.9 27.2 10.1 33.9
197.8 33.2 45.4 43.3 13.8 10.4 426.2 25.9 34.7 14.4 3.0 15.7 86.0
215 21.8 28.5 255 16.8 31.6 8.4 9.8 7.2 4.5 5.3 20.9 39.4
56.2 33.8 24.0 16.9 18.7 17.8 12.5 18.4 17.5 8.0 8.1 11.2 103.0
6.3 10.5 3.0 37.2 19.5 23.6 19.1 12.6 8.3 6.2 15.8 24.0 52.9
42.0 30.7 26.7 26.5 15.7 20.4 [B1S) 29.2 40.7 75 10.7 28.6 68.6
7.9 15.6 18.0 16.3 10.7 16.9 7.4 21.4 19.0 15.5 4.6 22.7 57.1
13.0 12.5 11.3 9.3 54 9.5 103.3 14.6 15.2 11.4 13.5 7.2 29.7
10.4 71 52 15.4 15.1 18.4 204.3 11.5 12.7 79 9.0 11.0 33.1

245.5 25.2 31.8 15.2 9.9 7.2 713.3 89.0 76.7 9.7 55 31.3 105.1
17.4 23.0 18.7 231 30.3 26.3 13.4 10.7 10.2 5.7 6.6 21.8 38.5
39.8 18.4 29.6 18.7 23.9 24.1 32.8 26.0 30.1 16.0 30.0 10.4 87.6
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C)

DESI-MS

1h
heating

4h
heating

15h
heating

D)

DESI-MS

1h
heating

4h
heating

15h
heating

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

R2-A1
R2-A2
R2-A3
R2-A4
R2-A5
R2-A6
R2-A7
R2-A8

Base: TEA

R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R2-B9 R1-B10 R1-B11 R1-B12(S) R1-B12(D)
8.0 25 51 8.1 9.0 55 290.3 6.1 42.4 71 5.1 9.1 75.5
7.9 2.0 7.4 25151 291 31.0 4.2 5.2 215 9.1 2.2 19.8 75.8
132.9 5.6 9.8 17.5 18.0 13.4 26.5 21.0 27.3 29.8 1.8 29.3 59.6
15.1 4.7 6.1 4.5 6.3 &5 82.2 10.5 17.6 15:3) 27.3 8.6 27.3
38.5 4.7 8.9 139.5 58.8 147.0 434.3 12.7 16.4 26.2 7.9 13.2 123.7
199.8 12.6 18.9 66.0 7.2 6.4 829.5 45.4 14.5 7.4 2.9 83.0 607.0
34.9 14.3 16.7 31.9 2513) 20.8 2.9 4.8 6.7 5.2 3.2 21.7 23.2
69.2 15.1 35.8 12.5 14.2 8.9 58.7 12.0 9.1 12.0 14.1 127.1 97.8
41.9 34.9 26.5 18.9 11.7 17.0 125.6 2.3 7.3 7.2 3.4 10.8 38.2
224 3.7 10.1 22.0 29.3 234 4.1 3.0 12.8 11.2 271 18.6 52.5
385 6.4 6.7 18.2 12.1 76 78 211 252 19.8 11 21.0 645
15.3 42 7.2 8.0 7.2 6.0 57.5 135 12.0 15.0 51.5 8.0 28.5
219.4 7.0 241 64.1 231 13.0 907.4 15.1 11.4 12.1 15.6 13.2 138.6
3741.6 92.5 35213 1544.5 256.6 191.2 3062.2 37:3) 13.5 9.4 8.1 515 40.2
249 14.4 13.2 30.2 24.4 23.6 8.3 18.9 25.6 19.6 4.2 15.0 55.7
26.4 12.8 12.7 61.4 43.0 23.1 389.2 9.9 12.0 8.9 15.5 7.6 92.2
18.5 11.5 13.2 33.5 26.0 23.9 75.5 8.0 8.2 6.2 6.2 1.7 39.7
13.1 6.2 6.2 28.6 29.7 271 9.0 4.2 7.7 6.8 10.2 22.1 66.6
22.4 5.4 7.7 15.5 15.8 10.6 11.9 239 21.4 18.1 4.3 17.8 72.6
19.8 4.8 6.7 24.8 13.0 8.7 71.9 10.5 18.8 14.2 20.4 9.2 229
425.2 10.4 20.0 61.5 29.2 12.3 970.3 12.1 14.8 15.7 274 14.5 36.5
29433 182.9 284.7 689.8 60.4 60.1 2932.4 93.4 17.8 11.3 259 4.1 37.4
B85 10.6 10.8 34.8 25.5 38.1 7.3 13.5 16.3 11.2 5.9 22.0 29.1
26.9 4.9 9.0 32.2 16.8 8.1 121.8 515 7.9 4.8 15.1 10.5 112.4
13.9 6.6 6.5 59.3 22.8 18.2 36.1 2.6 26.3 6.3 4.0 10.7 46.0
51.0 12.9 10.8 33.7 20.7 28.4 12.9 6.5 12.5 15.0 10.6 17.8 37.8
271.7 6.3 22.7 19.3 15.7 7.7 29.6 22.8 234 23.1 4.5 15.0 88.3
23.9 71 13.5 60.0 14.3 18.1 58.4 1.7 15.8 13.1 16.1 6.5 19.4
332.7 9.8 329 13.6 16.4 18.7 965.4 10.1 12.5 11.5 232 11.6 29.0
3186.7 172.9 428.9 72.2 18.1 14.8 2577.8 247.0 37.6 15.9 12.5 11.0 43.2
451 13.4 13.8 43.4 39.1 38.3 10.1 10.6 10.8 8.1 125 17.0 25.7
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Base: No base
R1-B1 R1-B2 R1-B3 R1-B4 R1-B5 R1-B6 R1-B7 R1-B8 R2-B9 R1-B10 R1-B11 R1-B12(S) R1-B12(D)
1.6 3.2 2.7 7.0 11.0 7.5 277.6 6.7 4.0 58 4.1 21.3 91.8
2.8 4.3 5.0 26.0 271 27.5 10.2 11.5 12.6 5.6 215 19.4 114.0
230.9 61.7 6.4 14.5 12.1 13.0 62.9 20.2 22.7 17.4 3.6 47.7 115.1
6.9 6.6 10.7 2.9 2.0 34 37.9 15.6 21.2 12.5 46.8 8.3 22.0
8.5 35.8 6.8 1.7 7.4 74 160.3 13.7 15.0 9.7 291 18.6 43.4
68.4 16.0 16.1 74.2 6.1 4.4 317.8 31.8 12.7 7.8 4.6 84.7 240.1
14.8 14.1 22.3 26.0 271 25.2 3.2 6.2 6.0 5.0 4.6 18.6 25.9
120.9 38.7 208.1 12.1 12.4 14.0 36.2 14.9 8.5 5.4 11.5 76.3 104.0
3.2 1.6 3.7 25.8 11.3 8.3 100.2 6.2 6.7 2.6 4.2 9.0 59.4
3.9 2.6 4.0 271 28.0 32.3 7.6 6.6 10.5 3.8 48.4 32.1 91.0
17.2 26.4 18.6 14.1 10.2 11.0 4.0 254 19.4 14.9 4.5 17.0 95.1
28.1 19.1 16.4 3.2 6.3 4.3 62.2 16.5 171 9.4 49.8 7.8 19.5
55.0 10.6 10.2 38.5 21.7 13.3 1579.9 14.9 12.0 6.7 17.4 7.8 35.6
2387.9 107.9 174.9 2328.7 198.4 2245 2402.8 41.9 13.7 5.4 10.0 10.8 52.1
18.6 12.6 15.4 29.9 41.6 22.8 11.1 10.3 11.2 8.9 8.2 14.5 29.4
17.3 121 11.9 53.2 22.2 20.7 1801.4 11.9 9.7 9.1 38.8 6.2 88.7
10.7 4.2 4.9 42.8 11.9 9.4 34.0 6.7 6.6 4.9 4.2 10.3 68.7
2.9 2.6 3.8 22.0 28.0 23.8 6.7 6.7 13.4 4.3 22.8 18.9 80.0
15.2 30.2 324 251 10.4 8.0 4.5 25.0 171 16.6 26 20.0 109.8
14.3 13.6 11.6 17.3 7.9 3.4 39.5 15.9 20.2 13.4 38.1 8.7 22.5
93.2 13.5 12.8 29.6 16.1 9.9 575.4 12.6 13.6 6.7 13.4 12.0 25.0
2237.3 1721 280.4 1281.3 138.2 93.8 1835.6 79.0 18.1 9.9 8.3 10.7 60.0
14.0 9.8 17.2 276 25.6 22.5 15.8 9.7 121 3.8 25.0 15.2 32.0
14.8 5.2 10.6 16.2 15.1 9.2 932.4 9.6 6.0 6.6 37.6 8.8 102.3
4.7 3.6 2.0 36.3 9.6 9.2 17.7 6.5 6.9 1.1 4.8 11.0 52.3
o 3.6 4.6 26.2 22.8 26.3 6.7 7.2 9.5 o 9.3 32.6 88.0
30.6 23.9 18.2 17.1 21.0 11.0 26.7 25.3 21.9 12.0 0.6 13.3 86.5
10.7 l5] 8.3 24.7 11.6 7.5 59.0 14.3 14.0 11.4 14.0 10.7 248
90.3 13.1 20.7 235 9.3 6.6 663.2 14.0 13.8 515) 14.7 15.1 29.6
1733.2 133.1 223.4 571.6 29.0 10.2 2109.0 294.6 24.8 9.4 10.8 5.7 43.1
16.4 16.3 20.8 27.9 29.5 35.4 5.2 9.2 9.7 3.9 20.1 14.9 27.5
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Figure S4: Heat map of 1,536 round 2 SnAr HTE reactions using MeOH with 1% FA as

spray solvent at 200 °C using NMP as the reaction solvent. The four basic conditions
are A) DIPEA B) NaO'Bu C) TEA D) No base.
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Continuous Flow Synthesis

Table S1: Chemtrix reactor chip: 3225, reactor volume:10 pL, pressure: ambient

pressure

Amines | Aryl halides | Base | Residence Time

uL/min {JL/min ul/min | T, in Minutes | | emperature °C
6.67 6.67 6.67 0.5 100/150
333 333 333 1 100/150
111 1.11 111 100/150
0.67 0.67 0.67 5 100/150
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“Yes” Reaction in Flow
)Q\

NH,

+

R1-A7

1-methylpiperazine
Exact Mass: 100.10
R1-A4

L)
Y H\ Cl H
N DIPEA NH N NN
J F I
CI7 N NMP NN 7
!
L

4-chloro-6-ethyl-5-
fluoropyrimidine

Exact Mass: 160.02 Exact Mass: 296.18

Exact Mass: 280.21

R1-B7
Product

Solvent,

NMP
1005 281.30
80;
60 5 min, 150 °C
404 100.05
ZZE 6001 12|2'04 199.82 31105 408.29 46478 53121 597.58 67542
100; 281.23
80H

607 3 min, 150 °C

407
207 10019
o 12225 199.32 311.26 40843 444.41 530.02 60437 67549
100+ 281.37
803 H o
e 1 min, 150 °C
40
209 10019
o 50.94| | 198.97 31098 41109 44637 563.07 59744  676.68
100, 10019
804 o
0] 30 sec, 150 °C
40
3 352,49
205 448.09 526,87 57504 675.77
oa
100 200 300 400 500 600 700
m/z

+

S
I/\N | N/)N * K/N oN
N

PN DIPEA
— |
Exact Mass: 224.14

NMP cl N

Exact Mass: 240.11
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Product

DIPEA

100+ 22529 ? 413.33

807 4132

60 . o

1 oz 5 min, 100 °C
40 :

204 28333 36020 443.36

7122181 51934 523.44

SR TN P! § 1 U U1 P i Ao
100~ 235.29

] 41.32

80

60 H [}

1 3 min, 100 °C
404

1 13023

1 413.33

20

] 219.41 :

o8, 1] 28338 369.36 | 443.36 50337 e30.37 683.48
100~ 225.29

1 41.32

80

1 . °
60 1 min, 100 °C
40

1 13023

1 413.33

20

o L1008, 21941 | 28333 369.36 | 443.36 52337 630,51 683.48
100~ 225.29

1 41.39
80

] o
o 30 sec, 100 °C
40 413.33
0] 13023

1 283.33

1.1 ” 21027 | | 20955 30929 144336 55344 3944 68341
o il e e

100 200 300 400 500 600 700

m/z

225.29
1007 41.32
80
] mi 0°C
] 5 min, 15
60
] 413.33
40
4 13030
e I 369.20
J122.11| 21927 | | 283.33 29 | 44300
o1t 2 N 1Y 523.44 63944 683.41
225.29
100: 41.32
i 3 min, 150 °C
in, 1
13023 413.33
40
203 283.33  369.29
112218 219,27 - -29 | 443.36
£ Moreel | IO 520446037 69348
5
100+ 225.29
80 41.32
E min, 150 °C
o 1min,1
1 13030
40] 413.33
20
] 283.33 369.36
3 12218 21027 | | #9333 36036 44336 5p357 G397 s34t
100, 225.29
80 o
] 4152 30 sec, 150 °C
60
40
] 130.30 413.33
204
112211| 21027 | ) 28333 369.36 44336 523,37 630,51 683.41
L e L st e e e e s R
100 200 300 400 500 600 700
m/z

MS/MS of m/z = 225

MS/MS of m/z = 241

774162 WISVIS #162.156_RT: 156160 AV: 5 NL 147
T: + p ESI Full ms2 225.000 [50.070-580.000]
225.18

=T E =) T2
214162 MSMS 4201206 RT- 203208 AV-6 NL-801 51+ & 2ol pul s a4 000 o0 by amn 00y o
. 4 p ESI Full ms2 241,000 (50.070-580.000]

2%

100 100 13 100 24106
o
o o 97
8 8 9
toa1s

° - =‘Metal (K/Ca) adduct of S.M
7
" " o

! :
P 2iae
s . o

. o
s o

.
5 : s
“ 3s &
P . e
2 p «
2 . o
15 1 :
! sox? 15379‘ 177.03 Z‘OQGA 2‘55 12 zsu‘sﬂ ‘M 9‘8 3835‘5‘ 41568 Aﬁ“ues . ‘52605 ?077‘4 . . . . .

i tszs| 19005 | srre sers  siess  dondo asart dors sasse  sris O T S e AR A R P O A P
00 | im0 | 200 | 20 | abo | %0 | abo | 4% | st | %0
Br [ j
r/\N/ + NMP
NO,
1-bromo-4-nitrobenzene NO,

1-methylpiperazine
Exact Mass: 100.10
R1-A4

Exact Mass: 200.94

Exact Mass: 221.12
R1-B6
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NMPB+Na=122 100 122,04 22088
Prodyct, M* 80
100 12218 60 5 min, 150 OC
80 22123 40
60 H o 20
5 min, 100 °C 100,05 | 130.16 23530 32008 41333 51245 59548 639.51 6834t
40 413.40 0 ; Y
" 100 12217 220.88
96,20 | 19030 23523 32512 36936 [42117 561252 56356 639.51 68355 80
H o
00 213 o 3 min, 150 °C
80 122.18
. o 40
€0 130.23 3 min, 100 °C 20 130.23
40 oA 10012 . 23523 32022 413.33 51252 595.41 639.37 683.5!
20 X )
100.05 | | 154.17 235.30 369.08 4‘3126 51238 563.56 621.52 683.55 100 12204 22088
100 22130 80 1 min, 150 OC
80 122.18 . o 60
60 1 min, 100 °C 0
% 130.23 20
» azs oo 10012 3030 23523 32015 41326 459.60 512.38 639.37 683.6:
o 99.98 | | 154.24 235.30 369.29 { 51245 563.49 621.38 683.55 100 122.11 220.95
12211 221.09 o
100 o 30 sec, 150 °C
80 [
. 30 sec, 100 °C o0
w© 40
2 130.23 20 130.30
100.05 | [ 15417 235.16 36040 41340 45053 512.38 56342 683.55 o ‘1‘00-‘05 gt 5023 ?292? . ‘4‘13{‘26‘459?3 ‘51‘2'4‘5 e SS951 68348
T s P e B e e
0 260 s 400 560 P 7% 100 200 300 400 500 600 I
miz miz
N
DIPEA N
- + NMP
N
HN
NO,
i X 1-fluoro-4-nitrobenzene NO,
1-methylpiperazine Exact Mass: 141.02 Exact Mass: 221.12
Exact Mass: 100.10
R1-B4
R1-A4
100y 121
807 Product
H o
A 5 min, 150 °C
413.33
136.18 283.26 369.29 l44‘3 36 52337 639.37 68341
12211
3 min, 150 °C
22228
41333
] 136.25 28333 36929 lm 36 523.37 639.44 68341
100y 121
80
B f o
1 min, 150 °C
222.21
20 413.33
] 136.11 28333 369.20 l44,3 36 52344 639.44 683.41
122.11
o
30 sec, 150 °C
22228
41333
] 13618 | 28333 36936 44336 523,57 639.44 683.41
T B B S R e
1&0 21‘30 3(‘)0 4(‘] 5&0 Sé 7|‘]D
miz
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o™

K/N\/\NHZ

2-morpholinoethan-1-

amine

Exact Mass: 130.11

R2-A6

o™

k/N\/\NH2

2-
morpholinoethan-
1-amine
Exact Mass:
130.11

R2-A6

F 2
DIPEA
. - NH
NMP
NO,
1-fluoro-4-nitrobenzene
Exact Mass: 141.02 NO,
R1-B4 Exact Mass: 251.13
Na+ NMP
l Product
100 122.11
80 221.2
60 ) o
o 2224 5 min, 150 °C
20- 413.26
218.36 283.33 36929 IMT\ 29 523.37 639.30 683.41
o0, 12211
22123
80-
60 . °
w© 3 min, 150 °C
25224
20- 413.33
21820 | 32506 36929 [44320 52330 63957 68334
102 122.11
80 221.23
:’: 1 min, 150 °C
20- 252.24 413.33
o 21829| | 32526 36929 | 44329 52337 63937 683.34
100 2190 22123
80 30 sec, 150 °C
60
40-
20 262.24 413.26
130.16 | 325.33 369.29 | 443.20 523,37 639.37 683.34
T R s S I
miz
DIPEA o™ INGEN
+ F N  — K/ N | /)
| /) NMP ~" NN
CI” N H

4-chloro-6-ethyl-5-

fluoropyrimidine

Exact Mass: 160.02

R1-B7

Exact Mass: 254.15
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Na+

NMP

“No” Reaction in Flow

1-methyl-1H-imidazole

Product
100 12211 22123
80-
60- 258.32
H o
40 5 min, 150 °C
20 413.33
169.22 36929 [4‘13 29 52330 639.37 683.34
o 122.18
100- 221.23
80-
H o
oo S 3 min, 150 °C
40
20- 413.33
o 130.16 369.29 [443.29 523.37  639.37 683.41
100 12211
221.23
80 B [
o 1 min, 150 °C
40- 255.25
20 :
169.29 36929 | 443.29 523.37 639,30 683.34
oo 12271
221.23 o
80 30 sec, 150 °C
60-
40
255.25
20 413.26
169.22 32533 36929 | 44329 52337 639.37 68334
L e L s e U S e e e |
100 200 300 400 500 600 700
m/z
N N DIPEA ®
\ » —_— N/§N
+ —
\ N NMP |
Br

Exact Mass: 82.05
R1-A2

4-bromo-N,N-diethylaniline

Exact Mass: 227.03
R1-B11

Exact Mass: 230.17

221.23

5 min, 150 °C

41333
130.23 28333 350.35 |443.36 50545 639.44 683.4¢

121,90
22823
; o
3 min, 150 °C
22123
130.16
] 41333
o] \15410 28326 | 52344 62043 683.4¢
100 21 22816
: o
1 min, 150 °C
130.30
413.33
136.11 || 28326 | 447.42 52344 6833
122.11
100 228.16

30 sec, 150 °C

413.33
28333 369.29 | 443.36 52337 639.37 68341
Mo e 2220 P2 B
300 400 500 600 700

miz

199.18 21822

23147
239.22 244.26 263.24 27129 27¢

S.M

100 22816
o
o
o

] 22123
20 23117

18918 207.23 [LJ 239.36 24510 26625 2752
1004 228.23
o
o
4‘*; 221.23
o Thes

J19925 207.23 23922 24629 27136 27¢
1004 228.16
oo
o
]
201 22123

IS

16

0

=

60J

o]

3 22123

07 23147

19904 21836 239.29 246.22 27129 27¢
e e e e e e )
200 220 240 260

miz
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¢ ()

N
DIPEA
HN * —
NMP
piperidine 0 o
Exact Mass: 85.09  4'-chloroacetophenone
R1-A3 Exact Mass: 154.02 Exact Mass: 203.13
R1-B2
100, 12218
80
60— . o
] 5 min, 150 °C
40
207 2z 41333
ol 136.25 283.33 369.29 {44‘3-36 52344 639.44 683.48
100, 12211
80
] H o
o] 3 min, 150 °C
40
20 2123 41333
0: .176{71 22830 369.29 {44‘3-29 523.44 639.44 683.41
10, 12211
80 . o
o 1 min, 150 °C
40
20 22 41333
o] 17692 | 22823  369.36 {44‘3-36 523.44 639.37 683.48
100, 12211
80
] o
601 30 sec, 150 °C
40
20 221.23 413.33
0: 13604 |26 369.36 {443.29 52344 639.44 683.41
T \100 L L \30\0\ T \4(\)0\ T \50\0\ T \6[\)0\ T \7\00
m/z
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