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1. General Considerations

1.1 General: All chemical transformations requiring inert atmospheric conditions were carried out using
Schlenk line techniques with a 4- or 5-port dual-bank manifold. For blue light irradiation, one Kessil
H150-Blue lamp (19 V DC 40 W Max) was placed 1.5 inches away from PCR tubes. NMR spectra ('H,
3¢, 'F) were obtained at 298 K using 400, 500 or 600 MHz spectrometers. '"H NMR spectra were
referenced to residual CHCI; (8 7.26 ppm) in CDCls. 3C NMR spectra were referenced to CDCl; (3
77.16 ppm). Reactions were monitored by LC/MS, GC/MS, 'H NMR, and/or TLC on silica gel plates
(60 A porosity, 250 um thickness). TLC analysis was performed using hexanes/EtOAc as the eluent and
visualized with UV light. Flash chromatography was accomplished using an automated system
(CombiFlash®, UV detector, 1 = 254 nm and 280 nm) with RediSep® R silica gel disposable flash
columns (60 A porosity, 40-60 um) or RediSep Rr Gold® silica gel disposable flash columns (60 A
porosity, 2040 pm). Accurate mass measurement analyses were conducted using electron ionization
(EI) or electrospray ionization (ESI). The signals were mass measured against an internal lock mass
reference of perfluorotributylamine (PFTBA) for EI-GCMS, and leucine enkephalin for ESI-LC/MS.
The utilized software calibrates the instruments and reports measurements by use of neutral atomic
masses. The mass of the electron is not included. IR spectra were recorded on an FT-IR using either
neat oil or solid products. Solvents were purified with drying cartridges through a solvent delivery
system. Melting points (°C) are uncorrected. 10 W blue LED irradiation for preparation of BCP-I was
accomplished via the LED reactor described in a previous report.' The set up for on-DNA reaction was
described in a previous report.”

1.2 Chemicals: Deuterated NMR solvents were purchased and stored over 4A molecular sieves. CH,Cla,
DMA, EtOAc, hexanes, MeCN, DMSO, DIPEA, EtsN and HATU (N-[(dimethylamino)-1H-1,2,3-
triazolo-[4,5-b]pyridin-1-ylmethylene]-N-methylmethanaminium hexafluorophosphate N-oxide) were
purchased from commercial suppliers and used without further purification. The synthesis of all new
alkyl halides and iodobicyclo[1.1.1]pentane (BCP) derivatives and new on-DNA substrates is outlined
here. Additional alkyl halides, carboxylic acids, or alcohols were purchased from commercial suppliers.
4CzIPN, Ru(bpy)s(PF), and Ir(ppy); catalysts were prepared according to reported literature.® All other
reagents were purchased commercially and used as received. Photoredox-catalyzed reactions were
performed using PCR 8-strip tubes (Ref. Fisher 781320) with PCR strips of 8 caps (Ref. Fisher 781340).
HyPure™ Molecular Biology Grade Water was purchased and used as received without further
manipulation.

1.3 Analysis of on-DNA reactions: Analysis of on-DNA reactions was performed by LC/MS: After
reaction completion, an aliquot of the reaction mixture was diluted with H»O to approximately 0.05—
0.13 mM. At this point, 6 - 8 puL aliquots of the LC/MS sample was injected onto a reverse-phase
chromatography column (Clarity 2.6 um Oligo-MS 100 A 2.1x50 mm) and eluted (10-90% B over 4
min at 0.5 mL/min flow rate; Solvent A: 0.75% v/v/ HFIP / 0.038% Et;N in H,O; Solvent B: 0.75%
HFIP, 0.038% Et;N in 90/10 MeOH/deionized H,O) with no UV monitoring. Effluent was analyzed on
a Waters SQ Detector 2 ACQUITY UPLC System in Thermo Exactive Plus LC-esiMS with a Vanquish
UHPLC. For the functionalized headpiece samples, % conversion was determined based on reported
peak intensities following deconvolution (between 3,000-8,000 Da) of the DNA charge states using
Intact Mass™ by Protein Metrics Inc. (version 3.7-32x64). For the photoredox scope reactions, %

! Molander, G. A. et al. Org. Lett. 2016, 18, 764 — 767
2 Molander, G. A. et al. J. Am. Chem. Soc., 2019, 141, 3723 — 3732
3 Kelly C. B. et al. Org. Synth. 2019, 96, 455 — 473 ; Weaver J. D et al. Org. Synth. 2018, 95,29 — 45

S2



conversion was determined using Intact Mass™ by Protein Metrics Inc. (version 3.7-32x64). Data was
scanned between 1.0 - 2.4 min and deconvoluted between 3,000-8,000 Da, with a mass tolerance
window of 3 - 4 Da, with 10% of base peak threshold set for reporting. Na, K, NH4, Cu, Ni and HFIP

adducts were included in the product percentage. Detailed parameters can be found later in the
Supporting Information.

1.4 Materials for on-DNA synthesis: DNA headpiece HP (5’-/Phos/GAGTCA/iSp9-PEG/iAm
C7_CO-PEG4-NH2/iSp9-PEG/TGACTCCC-3") was obtained from WuXi AppTec, Shanghai, China.
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Figure S1. Sequence and structure of the DNA-headpiece (molecular weight = 5184.5220).
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2. Preparation of on-DNA Substrates

o
g HATU (40 equiv), DIPEA (40 equiv)
IRONNH,  , HO” R IR _
DMA/250 mM sodium borate buffer pH 9.5 (3:5) }—R
HP (1 equiv) 40 equiv (o)

2.1 HATU premix protocol for acylation of DNA headpieces: The HATU (200 mM in DMA, 40.0
equiv), DIPEA (200 mM in DMA, 40.0 equiv), and the corresponding carboxylic acid (200 mM in
DMA, 40.0 equiv) solutions were individually cooled at 4 °C for 5 min. Once chilled, the acid, DIPEA,
and HATU solutions were added sequentially to a centrifuge tube, vortexed briefly, and allowed to react
at 4 °C for 20 min. The oligomer solution (1 mM in 250 mM pH 9.4 sodium borate buffer) was then
added, and the mixture was vortexed. The reaction was allowed to proceed at rt and monitored by
LC/MS. Upon completion, the reaction was worked up following the EtOH precipitation protocol below.

2.2 EtOH precipitation protocol: The reaction mixture was transferred to a centrifuge tube where it
filled at most 1/4 of the total volume. A volume of 5 M aq NaCl equal to 1/10 of the reaction volume
was then added, followed by cold (20 °C) EtOH equal to 2.5 reaction volumes. The resulting mixture
was then left to stand in a —20 °C freezer for at least 1 h or overnight. The chilled mixture was then
centrifuged for 30 min at 4 °C at 4,000 rpm. The supernatant was then decanted and allowed to dry under
reduced pressure. The resulting pellet was re-dissolved in H>O to give a theoretical concentration of 2
mM. Purity was assessed by LC/MS. For long term storage, solutions were frozen in liquid nitrogen and
lyophilized to dryness to give a white solid.
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3. Synthesis of Alkyl Halides and BCP-Halides

Procedure for preparation of tricyclo[1.1.1]pentane

Br. pr c PhLi (1.9 M) A
o E Et,0, -78 °C t0 0 °C
08-12M
solution in Et,O

The procedure was adapted from the report of the Baran group.* To an appropriately-sized round bottom
flask was added 1,1-dibromo-2,2-bis(chloromethyl)cyclopropane (5.0 g, 16.8 mmol) and Et,O (10 - 12
mL) under inert atmosphere. Once dissolved, the reaction was cooled to —78 °C in a Dry Ice-acetone
bath. The reaction turned into a slurry at —78 °C. To the light brown slurry was added PhLi (20 mL,
38.0 mmol, 2.3 equiv, 1.9 M soln in #n-Bu,O) dropwise over 10 to 15 min. The reaction was then stirred
at —78 °C for another 30 min and then was allowed to warm to 0 °C using an ice-water bath. After 2 h,
the reaction turned into a dark-brown slurry, which indicates the reaction is finished. The product
propellane is co-distilled with Et;O by house vacuum (ca. 4 Torr) as a clear, colorless solution. The
receiving flask was submerged in a —78 °C bath or liquid nitrogen bath.

Note: Concentration was determined by 'H NMR using 1,3,5-trimethoxybenzene as internal standard.
The tricyclof1.1.1]pentane solution was kept in the freezer.

General procedure for preparation of BCP halides

Rox 4 A 4CzIPN or Ir(ppy)s or Ru(bpy)s(PFe)2 R /\ “
blue LED, MeCN, rt, 24 h

Preparation of BCP halides were adapted from reported literature®: To a screw-capped vial equipped
with a stirrer bar was added fac-Ir(ppy);/4CzIPN/Ru(bpy)s(PFs), (0.01 — 0.025 equiv), the specified
halide (1.0 equiv), if solid. The reaction vial was evacuated and back-filled with nitrogen three times.
MeCN (0.1 M) and tricyclo[1.1.1]pentane (2.0 equiv, 0.8 — 1.2 M solution in Et,0) were added. The
vial was sealed. The stirred mixture was irradiated with blue LEDs for 24 h. The reaction mixture was
concentrated, and the residue was purified by column chromatography.

4 Gianatassio R. et al. Science 2016, 351,241 — 246
5 Anderson E. A. et al. ACS Catal. 2019, 9, 9568 — 9574
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Compounds 1a,” 1¢,>1d,* 1h,> 1i,” 1n,® 10,°1r,? 1u® and 1v'* were prepared according to the indicated

reports.
(@)
NHBoc
HO BocN
MeO,C— ﬁ | M 7&4 BocN %&I O\%%I
1a ic 1d 1h 1i
!
| !
\
Meozoz%l 7 N
TosNz%l N__ N’J
MeO,C
1n 10 1r 1u 1v

Characterization of new compounds

Methyl (2R)-2-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)-3-iodobutanoate (S3)

FmocHN,, /CO2Me
1

Following the reported procedure:'' To a flame-dried flask containing a mixture of DDQ (545 mg, 2.40
mmol) and PPh; (629 mg, 2.40 mmol) in dry CH,Cl; (30 mL), (n-Bu)4NI (877 mg, 2.40 mmol) was
added at rt. Methyl (((9H-fluoren-9-yl)methoxy)carbonyl)-D-threoninate (711 mg, 2.0 mmol) was then
added to the solution. After 1 h, the solvent was evaporated. S3 was obtained (271 mg, 0.583 mmol,
29% yield) as a white powder by flash chromatography (15% EtOAc/hexanes). The product was
obtained as a mixture of diastercoisomers.

"H NMR (600 MHz, CDCL), & (ppm) 7.77 (dd, J = 7.6, 1.1 Hz, 2H), 7.65 — 7.57 (m, 2H), 7.47 — 7.38
(m, 2H), 7.33 (tdd, J = 7.4, 4.6, 1.2 Hz, 2H), 5.63 (d, J= 8.5 Hz, 1H), 4.52 — 4.30 (m, 4H), 4.25 (t,J =
7.2 Hz, 1H), 3.89 — 3.76 (m, 3H), 2.12 — 1.92 (m, 3H).

3C NMR (151 MHz, CDCl3), ¢ (ppm) 169.4, 164.9, 155.6, 143.9, 143.9, 143.8, 141.5, 127.9, 127.9,
127.3,127.2,125.3,125.2,125.2, 120.2, 120.2, 77.2, 67.5, 67.2, 60.8, 53.0, 52.4, 47.3, 47.2, 26.5, 25.2,
14.4.

FT-IR (cm™, neat, ATR) 1739, 1719, 1687, 1524, 1444, 1357, 1337, 1277, 1250, 1234, 1209, 1181,
1147, 1077, 1049, 1024, 990, 757, 739.

HRMS (ESI) calc. for C20H21INO4 [M+H]": 466.0515, found: 466.0527.

Melting point (°C) 104.7 - 105.9.

% Anderson E. A. et al. Chem. Sci. 2018, 9, 5295 — 5300

7 Anderson E. A. et al. Angew. Chem. Int. Ed. 2020, 59, 11866 — 11870
8 Anderson E. A. et al. J. Am. Chem. Soc. 2021, 143, 9729 — 9736

% Shang R. et al. Org. Lett. 2020, 22, 8572 — 8577

10 Aissa C. et al. Angew.Chem.Int.Ed. 2022, 61, ¢202111291

" Gothelf K. V. et al. Eur. J. Org. Chem. 2007, 5826 — 5833
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1-Iodo-3-(2,2,2-trifluoroethyl)bicyclo[1.1.1]pentane (1b)

7[ §|
FsC

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyliodide (126 mg, 59.1 pL, 0.60 mmol), using Ru(bpy)s(PFs)2 (5.6 mg, 0.006 mmol) as photocatalyst,
the compound 1b (53 mg, 0.19 mmol, 32% yield) was obtained as an clear oil by flash chromatography
(100% hexanes).

'"H NMR (400 MHz, CDCl;), & (ppm) & 2.47 — 2.27 (m, 8H).

3C NMR (151 MHz, CDCl3), 8 (ppm) 125.7 (q, J = 277.8 Hz), 61.1, 41.5 (d, J = 3.0 Hz), 41.5, 36.3 (q,
J=28.7 Hz), 4.9.

5F NMR (376 MHz, CDCl3) J (ppm) -64.88.

FT-IR (cm™, neat, ATR) 2921, 1738, 1366, 1179, 840.

HRMS (ESI) cale. for C;HsF3 [M-I]": 149.5078, found: 149.5078.

Methyl 2-(3-Iodobicyclo[1.1.1]pentan-1-yl)acetate (1ea)

OMe
O%
|
Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (120 mg, 0.6 mmol), using Ir(ppy)s (4.0 mg, 0.006 mmol) as photocatalyst, compound lea

(131 mg, 0.49 mmol, 82% yield) was obtained as a clear oil by flash chromatography (5%
EtOAc/hexanes).

'"H NMR (400 MHz, CDCL), & (ppm) 3.67 (s, 3H), 2.55 (s, 2H), 2.32 (s, 6H).

3C NMR (101 MHz, CDCL), § (ppm) 170.9, 61.0, 51.8, 43.7, 37.2, 6.1.

FT-IR (cm™, neat, ATR) 2994, 2950, 2914, 1735, 1435, 1353, 1311, 1281, 1255, 1198, 1173, 1135,
1117, 1092, 1045, 1004, 977, 843, 787.

HRMS (EI) calc. for C;HsI0, [M-OMe]': 234.9620, found: 234.9639.

Methyl 2-(3-Bromobicyclo[1.1.1]pentan-1-yl)acetate (1eb)

OMe
(6]
Br

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl bromide (92 mg, 67 pL, 0.60 mmol), using Ir(ppy)s (4.0 mg, 0.006 mmol) as photocatalyst,
compound 1eb (65.1 mg, 0.29 mmol, 49% yield) was obtained as a clear oil by flash chromatography
(100% hexanes).

"H NMR (400 MHz, CDCls), 6 (ppm) 3.67 (s, 3H), 2.59 (s, 2H), 2.23 (s, 6H).
3C NMR (101 MHz, CDCl), § (ppm) 171.0, 59.2, 51.8, 37.2, 36.2, 36.1.
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FT-IR (cm', neat, ATR) 2975, 2916, 2878, 1737, 1435, 1410, 1357, 1316, 1287, 1257, 1200, 1178,
1117, 1094, 1050, 1007, 985, 887, 858.
HRMS (EI) cale. for C;HsBrO [M-OMe]": 186.9759, found:186.9758.

tert-Butyl (S)-(2-(3-Iodobicyclo[1.1.1]pentan-1-yl)-1-phenylethyl)carbamate (1f)

NHBoc |

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (139.0 mg, 0.40 mmol), using Ru(bpy)s3(PFs) (7 mg, 0.02 mmol) as photocatalyst,
compound 1f (45 mg, 0.11 mmol, 27% yield) was obtained as a white powder by flash chromatography
(5% EtOAc/hexanes).

"H NMR (400 MHz, CDCL3), § (ppm) 7.37 — 7.26 (m, 3H), 7.26 — 7.21 (m, 2H), 4.68 — 4.60 (m, 1H),
2.12(dd, J=9.4, 1.7 Hz, 6H), 2.02 (td, J = 14.3, 7.0 Hz, 2H), 1.41 (s, 9H).

3C NMR (151 MHz, CDCls), § (ppm) 155.0, 142.2, 128.9, 127.8, 126.6, 79.8, 61.0, 53.5, 46.2, 38.5,
28.6,7.3.

FT-IR (cm™', neat, ATR) 3379, 2981, 2912, 1680, 1516, 1455, 1430, 1390, 1364, 1269, 1251, 1178,
1045, 1017, 868, 841, 758.

HRMS (ESI) calc. for C20H27IN2NaO, [M+Na+MeCN]": 477.1015, found: 477.1018.

Melting point (°C) 133.3 - 134.5

(3aS,5R,5aR,8aR,8bS)-5-((3-iodobicyclo[1.1.1]pentan-1-yl)methyl)-2,2,7,7-
tetramethyltetrahydro-5SH-bis([1,3]dioxolo)[4,5-b:4',5'-d]|pyran (1g)
O\ 40
| LILX
S o

)

A

O,

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (72.0 mg, 0.20 mmol), using Ir(ppy)s (2.0 mg, 0.003 mmol) as photocatalyst, compound 1g
(87.0 mg, 0.20 mmol, 99% yield) was obtained as a white solid by flash chromatography (5%
EtOAc/hexanes).

"H NMR (400 MHz, CDCl3), § (ppm) 5.50 (d, J = 5.1 Hz, 1H), 4.56 (dd, J=7.9, 2.3 Hz, 1H), 4.28 (dd,
J=5.2,2.3Hz, 1H), 4.03 (dd, /= 8.0, 1.8 Hz, 1H), 3.70 (dt, /=9.9, 2.3 Hz, 1H), 2.28 (s, 6H), 1.93 (dd,
J=1438,10.0 Hz, 1H), 1.74 — 1.63 (m, 1H), 1.54 (s, 3H), 1.43 (s, 3H), 1.33 (s, 3H), 1.32 (s, 3H).

BC NMR (101 MHz, CDCl), § (ppm) 109.3, 108.5, 96.8, 73.2, 71.1, 70.4, 66.1, 61.4, 51.3, 46.4, 32.6,
26.14,26.10, 25.0, 24.5, 7.8.

FT-IR (cm™, neat, ATR) 2989, 2912, 1381, 1255, 1210, 1174, 1106, 1069, 1014, 995, 918, 907, 837.
HRMS (EI) calc. for Ci7H,s0s [M-I]": 309.1702, found: 309.1707.

Melting point (°C) 76.6 — 77.4
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1-(tert-Butyl) 2-Methyl (25)-4-(3-Iodobicyclo[1.1.1]pentan-1-yl)pyrrolidine-1,2-
dicarboxylate (1j)

MeOQQ
BocN

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (107 mg, 0.30 mmol), using Ir(ppy)s (4.0 mg, 0.006 mmol) as photocatalyst, compound 1j
(61 mg, 0.14 mmol, 48% yield) was obtained as a colorless oil by flash chromatography (15%
EtOAc/hexanes). The product was obtained as a mixture of diastereoisomers.

'H NMR (400 MHz, CDCL), & (ppm) 4.36 — 4.15 (m, 1H), 3.71 (d, J = 5.1 Hz, 3H), 3.69 — 3.48 (m,
1H), 3.17 - 3.00 (m, 1H), 2.55 — 2.22 (m, 1.5H), 2.19 (s, 6H), 1.98 — 1.85 (m, 1H), 1.65 — 1.58 (m,
0.5H), 1.50 — 1.33 (m, 9H).

13C NMR (101 MHz, CDCl), 3 (ppm) 173.4, 173.4, 173.3, 154.3, 153.7, 153.6, 80.4, 80.3, 59.5, 59.1,
59.0, 59.0, 58.7, 52.4, 52.2, 52.2, 49.3, 49.1, 49.0, 48.8, 48.5, 48.5, 47.9, 40.1, 39.3, 39.0, 38.2, 34.3,
33.8,33.4,33.0, 28.5,28.5, 28.4, 28.3, 6.4(1), 6.3(9).

FT-IR (cm, neat, ATR) 2975, 2978, 1749, 1701, 1478, 1450, 1435, 1397, 1365, 1256, 1200, 1177,
1119, 1029, 991, 899, 839, 772.

HRMS (ESI) calc. for CigHasINO4 [M+H]": 422.0822, found: 422.0828.

1-(2-Bromobenzyl)-3-iodobicyclo[1.1.1]pentane (1k)
|

Br

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (119 mg, 0.40 mmol), using Ru(bpy)s(PFe). (7.5 mg, 0.008 mmol) as photocatalyst,
compound 1k (109 mg, 0.30 mmol, 75% yield) was obtained as a white solid by flash chromatography
(100% hexanes)

'H NMR (600 MHz, CDCl3), § (ppm) 7.56 — 7.49 (m, 1H), 7.23 (td, J = 7.4, 1.3 Hz, 1H), 7.11 — 7.03
(m, 2H), 3.02 (s, 2H), 2.19 (s, 6H).

BC NMR (151 MHz, CDCL), § (ppm) 138.0, 133.1, 131.0, 128.2, 127.6, 124.5, 60.7, 47.6, 38.8, 7.9.
FT-IR (cm™, neat, ATR) 2988, 2965, 2909, 2872, 1465, 1432, 1213, 1167, 1138, 1034, 1020, 979, 938,
831,777,747, 721, 657.

HRMS (EI) calc. for Ci2H2BrI [M]": 361.9167, found: 361.9176.

Melting point (°C) 51.4 —51.6.

Methyl 4-((3-Iodobicyclo[1.1.1]pentan-1-yl)methyl)benzoate (11)

MeO,C
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Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (110 mg, 0.4 mmol), using Ru(bpy)3(PFs): (7.5 mg, 0.008 mmol) as photocatalyst,
compound 11 (110.4 mg, 0.32 mmol, 80% yield) was obtained as a white solid by flash chromatography
(7% EtOAc/hexanes).

"H NMR (600 MHz, CDCls), 6 (ppm) 7.96 (d, J = 8.3 Hz, 2H), 7.12 (d, J = 8.2 Hz, 2H), 3.91 (s, 3H),
2.86 (s, 2H), 2.15 (s, 6H).

BC NMR (151 MHz, CDCl3), 6 (ppm) 167.0, 143.5, 129.8, 128.8, 128.4, 60.2, 52.1, 47.7, 39.2, 7.6.
FT-IR (cm ', neat, ATR) 2983, 1710, 1610, 1433, 1416, 1305, 1277, 1197, 1173, 1103, 1019, 977, 863,
843, 805, 776, 753, 705.

HRMS (EI) calc. for C14H;502 [M-1]": 215.1072, found: 215.1074.

Melting point (°C) 81.2 — 81.4.

tert-Butyl (3-((3-Iodobicyclo[1.1.1]pentan-1-yl)methyl)phenyl)carbamate (1m)

BocHN

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (100 mg, 0.3 mmol), using Ir(ppy)s (4.0 mg, 0.006 mmol) as photocatalyst, compound 1m
(41 mg, 0.13 mmol, 43% yield) was obtained as a white solid by flash chromatography (3%
EtOAc/hexanes).

"H NMR (600 MHz, CDCl3), § (ppm) 7.19 (td, J= 7.5, 0.8 Hz, 1H), 7.13 (d, J = 8.7 Hz, 2H), 6.72 (dt,
J=174,14Hz, 1H), 6.42 (s, 1H), 2.77 (s, 2H), 2.16 (s, 6H), 1.52 (s, 9H).

BC NMR (151 MHz, CDCl3), § (ppm) 152.8, 139.4, 138.6, 129.1, 123.6, 118.8, 116.5, 60.5, 48.2, 39.3,
28.5,28.5, 8.4.

FT-IR (cm', neat, ATR) 3331, 2978, 2912, 1695, 1610, 1592, 1535, 1491, 1440, 1392, 1367, 1302,
1239, 1159, 1055, 868, 838, 771.

HRMS (ESI) calc. for C17Hx»INO, [M+H]": 400.0774, found: 400.0776.

Melting point (°C) 138.6 — 139.4.

1-(4-(3-1Iodobicyclo[1.1.1]pentan-1-yl)phenyl)ethan-1-one (1p)

Following the general procedure for the preparation of BCP halides: starting from the corresponding
aryl iodide (98.4 mg, 0.4 mmol), using Ir(ppy)s (5.0 mg, 0.008 mmol) as photocatalyst, compound 1p
(35.9 mg, 0.15 mmol, 29% yield) was obtained as a white solid by flash chromatography (5%
EtOAc/hexanes).
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"H NMR (600 MHz, CDCls), 6 (ppm) 7.90 (d, J = 8.4 Hz, 2H), 7.21 (d, J = 8.3 Hz, 2H), 2.63 (s, 6H),
2.58 (s, 3H).

BC NMR (151 MHz, CDCl3), 6 (ppm) 197.7, 143.5, 136.0, 128.7, 126.4, 61.9, 50.3, 26.8, 6.3.

FT-IR (cm', neat, ATR) 1681, 1605, 1423, 1402, 1350, 1294, 1266, 1241, 1195, 1138, 1078, 1057,
1015, 956, 843, 827, 747, 607.

HRMS (ESI) cale. for C13H1410 [M+H]": 313.0089, found: 313.0090.

Melting point (°C) decomposition (90 °C).

1-(4-Bromo-2-fluorophenyl)-3-iodobicyclo[1.1.1]pentane (1q)

Br

Following the general procedure for the preparation of BCP halides: starting from the corresponding
aryl iodide (90.3 mg, 0.3 mmol), using Ir(ppy)s (4.0 mg, 0.006 mmol) as photocatalyst, compound 1q
(18.1 mg, 0.05 mmol, 14% yield) was obtained as a white solid by flash chromatography (100%
hexanes).

"H NMR (600 MHz, CDCl3), 6 (ppm) 7.21 (ddd, J = 8.1, 1.9, 0.7 Hz, 1H), 7.17 (dd, J = 9.6, 1.9 Hz,
1H), 6.90 (t, /= 8.1 Hz, 1H), 2.64 (d, J = 0.8 Hz, 6H).

BC NMR (151 MHz, CDCl3) & (ppm) 161.2 (d, J = 252.3 Hz), 129.8 (d,J = 5.2 Hz), 127.3 (d, J= 3.8
Hz), 124.6 (d, J=15.4 Hz), 121.3 (d, J= 9.3 Hz), 119.4 (d, J=24.5 Hz), 61.9, 46.5, 6.6.

F NMR (376 MHz, CDCl3) § -113.65.

FT-IR (cm™, neat, ATR) 2915, 1879, 1605, 1569, 1509, 1483, 1399, 1211, 1187, 1144, 1056, 926, 857,
837, 813, 758, 579.

HRMS (EI) calc. for Ci;HsBrF [M-HI]": 237.9793, found:237.9789.

Melting point (°C) 69.8 — 71.1.

3-(3-Iodobicyclo[1.1.1]pentan-1-yl)pyridine (1s)

Following the general procedure for the preparation of BCP halides: starting from the corresponding
aryl iodide (123 mg, 0.6 mmol), using 4-CzIPN (4.7 mg, 0.006 mmol) as photocatalyst, compound 1s
(54 mg, 0.2 mmol, 33% yield) was obtained as a pale-yellow solid by flash chromatography (10%
EtOAc/hexanes).

'H NMR (600 MHz, CDCls), § (ppm) 8.50 (dd, J = 4.8, 1.6 Hz, 1H), 8.41 (d, J=2.0 Hz, 1H), 7.47 (dt,
J=17.8,2.0 Hz, 1H), 7.29 — 7.20 (m, 1H), 2.64 (s, 6H).

3C NMR (151 MHz, CDCl), § (ppm) 148.0, 147.2, 134.0, 123.4, 61.7, 48.2, 5.6.

FT-IR (cm', neat, ATR) 2966, 2909, 2871, 1739, 1569, 1475, 1444, 1412, 1198, 1183, 1133, 1080,
1028, 831, 813, 751, 710, 621.

HRMS (ESI) calc. for CioH 1IN [M+H]": 271.9936, found: 271.9938.

Melting point (°C) 44 — 46
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3-Bromo-5-(3-iodobicyclo[1.1.1]pentan-1-yl)pyridine (1t)

\ 4
N

Br

Following the general procedure for the preparation of BCP halides: starting from the corresponding
aryl iodide (114 mg, 0.4 mmol), using 4-CzIPN (6.3 mg, 0.008 mmol) as photocatalyst, compound 1t
(19.0 mg, 0.0543mmol, 14% yield) was obtained as a white solid by flash chromatography (5%
EtOAc/hexanes).

"H NMR (600 MHz, CDCls), 6 (ppm) 8.56 (d, J= 2.2 Hz, 1H), 8.30 (d, J= 1.9 Hz, 1H), 7.56 (t,J=2.0
Hz, 1H), 2.63 (s, 6H).

BC NMR (151 MHz, CDCl3), 6 (ppm) 149.6, 145.9, 136.4, 135.5, 120.8, 61.7,47.7, 5.1.

FT-IR (cm', neat, ATR) 2995, 2971, 2914, 2876, 1576, 1549, 1433, 1413, 1198, 1171, 1131, 1092,
1071, 1020, 939, 880, 849, 748, 701.

HRMS (ESI) calc. for CoH;oBrIN [M+H]": 349.9041, found: 349.9056.

Melting point (°C) 97.9 - 98.1.

Methyl 5-Bromo-2-((3-iodobicyclo[1.1.1]pentan-1-yl)methyl)benzoate (1w)

MeO,C |

Br

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (142 mg, 0.4 mmol), using Ir(ppy)s (5.3 mg, 0.008 mmol) as photocatalyst, compound 1v
(80.4 mg, 0.191 mmol, 48% yield) was obtained as a white solid by flash chromatography (100%
hexanes).

"H NMR (600 MHz, CDCls), § (ppm) 7.76 (d, J = 8.4 Hz, 1H), 7.42 (dd, J = 8.4, 2.0 Hz, 1H), 7.26 (s,
1H), 3.87 (s, 3H), 3.26 (s, 2H), 2.13 (s, 6H).

3C NMR (151 MHz, CDCls), 6 (ppm) 167.2, 142.2, 134.5, 132.6, 129.9, 128.4, 126.9, 60.6, 52.2, 48.0,
36.5,7.6.

FT-IR (cm™', neat, ATR) 2995, 1720, 1587, 1560, 1477, 1432, 1281, 1258, 1217, 1174, 1140, 1090,
1074, 978, 878, 863, 840, 809, 768, 713.

HRMS (EI) calc. for C14H4BrO; [M-I]": 292.0099, found: 292.0103.

Melting point (°C) 79.6 — 80.3.

Methyl (28)-2-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)-3-(3-iodobicyclo[1.1.1]
pentan-1-yl)butanoate (1x)
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NHFmoc
MeO,C

Following the general procedure for the preparation of BCP halides: starting from the corresponding
alkyl iodide (140 mg, 0.30 mmol), using Ir(ppy)3 (3.9 mg, 0.006 mmol) as photocatalyst, compound 1w
(50.8 mg, 0.096 mmol, 32% yield) was obtained as a white solid by flash chromatography (10%
EtOAc/hexanes). The product was obtained as a mixture of diastereoisomers.

"H NMR (600 MHz, CDCl3), § (ppm) 7.81 — 7.73 (m, 2H), 7.63 — 7.53 (m, 2H), 7.45 — 7.38 (m, 2H),
7.38 —7.29 (m, 2H), 5.17-5.03 (m, 1H), 4.61 —4.37 (m, 3H), 4.32 —-4.17 (m, 2H), 3.80 — 3.67 (m, 3H),
2.27-2.06 (m, 6H), 0.95 - 0.76 (m, 3H).

BC NMR (151 MHz, CDCls), 8 (ppm) 172.2, 156.0, 144.0, 143.7, 143.7, 141.6, 141.5, 128.0, 128.0,
127.9, 127.3, 127.3, 127.2, 125.1, 125.1, 120.2, 120.2, 67.1, 66.9, 59.6, 59.2, 57.0, 55.9, 52.7, 52.5,
50.1,49.9, 47.4(4), 47.3(7), 38.1,37.2, 14.3, 12.0, 6.9, 6.5.

FT-IR (cm ', neat, ATR) 3336, 2969, 1720, 1511, 1448, 1334, 1216, 1179, 1083, 1055, 1015, 834, 758,
738, 539.

HRMS (ESI) calc. for CosH27INO4 [M+H]": 532.0985, found: 532.0987.

Melting point (°C) 54.0 — 56.2.

Methyl 3-Bromo-5-(3-iodobicyclo[1.1.1]pentan-1-yl)benzoate (1y)
|

MeO,C
Br

Following the general procedure for the preparation of BCP halides: starting from the corresponding
aryl iodide (170 mg, 0.50 mmol), using Ir(ppy)s (4.9 mg, 0.007 mmol) as photocatalyst, compound 1x
(33.2 mg, 0.08 mmol, 16% yield) was obtained as a pale-yellow solid by flash chromatography (100%
hexanes).

"H NMR (600 MHz, CDCl3), § (ppm) 8.04 (t,J = 1.7 Hz, 1H), 7.70 (t, J = 1.5 Hz, 1H), 7.43 (t, J= 1.7
Hz, 1H), 3.92 (s, 3H), 2.61 (s, 6H).

BC NMR (151 MHz, CDCl3), § (ppm) 165.7, 140.9, 133.6, 132.2, 131.3, 126.1, 122.6, 61.9, 52.7, 49.6,
5.6.

FT-IR (cm™, neat, ATR) 1717, 1568, 1439, 1422, 1322, 1263, 1248, 1187, 1122, 1098, 992, 943, 886,
852, 833, 770, 756, 733, 718, 680.

HRMS (EI) calec. for C3Hy;BrO; [M-HI]": 277.9942, found: 277.9956.

Melting point (°C) 124.2 — 126.8.

5-Chloro-7-(3-iodobicyclo[1.1.1]pentan-1-yl)quinolin-8-yl acetate (1z)

S13



AcO

Cl

Following the general procedure for the preparation of BCP halides: starting from the corresponding
aryl iodide (174 mg, 0.50 mmol), using Ir(ppy)s; (4.9 mg, 0.007 mmol) as photocatalyst, compound 1y
(32.4 mg, 0.078 mmol, 16% yield) was obtained as a white solid by flash chromatography (10%
EtOAc/hexanes).

"H NMR (600 MHz, CDCls), 6 (ppm) 8.92 (dd, J=4.2, 1.6 Hz, 1H), 8.50 (dd, /= 8.5, 1.6 Hz, 1H), 7.50
(dd, J= 8.5, 4.2 Hz, 1H), 7.36 (s, 1H), 2.73 (s, 6H), 2.53 (s, 3H).

BC NMR (151 MHz, CDCl3), § (ppm) 169.5, 151.4, 144.5, 141.9, 133.1, 130.1, 128.7, 126.6, 125.9,
122.4,62.2,47.6, 21.1, 6.0.

FT-IR (cm ', neat, ATR) 1766, 1592, 1456, 1370, 1352, 1173, 1130, 1075, 1040, 1003, 944, 892, 856,
831, 811, 796, 766, 749, 630.

HRMS (ESI) calc. for Ci6H14CIINO; [M+H]": 413.9758, found:413.9759.

Melting point (°C) 123.3 — 125.3.

1-(3-Bromo-5-chlorophenyl)-3-iodobicyclo[1.1.1]pentane (1aa)
|

Cl

Br

Following the general procedure for the preparation of BCP halides: starting from the corresponding
aryl iodide (127 mg, 0.4 mmol), using Ru(bpy)s(PFs)2 (4.0 mg, 0.006 mmol) as photocatalyst, compound
1z (55 mg, 0.14 mmol, 36% yield) was obtained as a white solid by flash chromatography (100%
hexanes).

"H NMR (500 MHz, CDCls), 6 (ppm) 7.39 (t,J= 1.8 Hz, 1H), 7.13 (t,J= 1.6 Hz, 1H), 7.02 (t, J=1.7
Hz, 1H), 2.57 (s, 6H).

BC NMR (151 MHz, CDCL), § (ppm) 141.9, 135.3, 130.2, 127.8, 125.3, 122.9, 61.8,49.3, 5.3.
FT-IR (cm', neat, ATR) 2994, 2910, 2874, 1589, 1557, 1429, 1408, 1376, 1311, 1192, 1114, 1090,
1073, 876, 860, 837, 789, 764, 729, 678.

HRMS (ESI, EI): Not found.

Melting point (°C) 111.8 — 113.1.

4-Chloro-1-(3-iodobicyclo[1.1.1]pentan-1-yl)-1H-pyrazole (1ab)
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Following a reported procedure:'?> A round-bottomed vial with a stir-bar was charged with iodine (168
mg, 0.66 mmol), 4-chloro-1H-pyrazole (61.5 mg, 0.6 mmol), Cs>CO;3 (621 mg, 1.2 mmol), and MeCN
(6 mL), then sealed with a Teflon septum cap and stirred at rt for 30 min. The vial was then charged
with a solution of [1.1.1]propellane (3.31 mL, 0.8 M in Et;O, 0.72 mmol), and the reaction was stirred
at rt for 14 h. The reaction mixture was then diluted with MeCN (10 mL) and filtered through a pad of
Celite®. The resulting solution was concentrated under vacuum. Purification of the resulting crude by
silica gel chromatography with 0 - 40% EtOAc in hexanes as eluent afforded 1aa (36.9 mg, 0.12 mmol,
21% yield) as a white solid.

"H NMR (600 MHz, CDCls), § (ppm) 7.44 (s, 1H), 7.35 (s, 1H), 2.72 (s, 6H).

BC NMR (151 MHz, CDCl3), 6 (ppm) 138.8, 125.6, 110.8, 61.6, 56.6, -2.2.

FT-IR (cm ', neat, ATR) 3091, 1738, 1426, 1383, 1337, 1294, 1213, 1194, 1168, 1075, 989, 965, 869,
837, 615.

HRMS (ESI) calc. for CsHyCIIN, [M+H]": 294.9499, found: 294.9485.

Melting point (°C) 73.3 — 74.0.

12 Zarate, C. et al. Org. Process Res. Dev. 2021, 25, 642 — 647
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4. General Procedures for Photoinduced Transformations on-DNA

General Procedure 1

Photoinduced on-DNA alkylation reaction for BCP iodide

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),
Na,COs (100 equiv) V/\"/,\\tvh

V/,\"/,\ i\
i R%&
o}_ ’ x DMSO/H,0 (3:1) o>/_ %R

5 min, rt, blue Kessil LED

HP (1 equiv) 25 equiv

To a PCR Eppendorf tube was added 4CzIPN (5 pL of a 1 nmol/uL soln in DMSO, 5 nmol, 0.5 equiv),
BCP-iodide (10 pL of a 25 nmol/uL soln in DMSO, 250 nmol, 25 equiv), TTMSOH (10 pL of a 50
nmol/uL soln in DMSO, 500 nmol, 50 equiv), Na,COs (2.5 pL of a 400 nmol/uL soln in H,0O, 1000
nmol, 100 equiv), and DNA-tethered alkene (5 puL of a 2 nmol/puL soln in H,O, 10 nmol, 1.0 equiv). The
mixture was mixed by pipetting back and forth. The PCR tube was then capped and irradiated for 5 min
with Kessil H150-blue lamps at a distance of 1.5 inches. The reaction was then diluted with H,O (100
pL), filtered, and analyzed by LC/MS.

General Procedure 11

Photoinduced on-DNA alkylation reaction for alkyl halides

4CzIPN (0.5 equiv),
TTMSOH (40 equiv),

SRRy Na;COs (100 equiv) IRy

4 N\ DMSO/H,0 (3:1) d R

5 min, rt, blue Kessil LED
HP-1 (1 equiv) 20 equiv

To a PCR Eppendorf tube was added 4CzIPN (5 pL of a 1 nmol/uL soln in DMSO, 5 nmol, 0.5 equiv),
BCP-iodide (10 puL of a 20 nmol/uL soln in DMSO, 200 nmol, 20 equiv), TTMSOH (10 pL of a 40
nmol/uL soln in DMSO, 400 nmol, 40 equiv), Na,COs (2.5 pL of a 400 nmol/uL soln in H,0O, 1000
nmol, 100 equiv), and DNA-tethered alkene (5 puL of a 2 nmol/uL soln in H,O, 10 nmol, 1.0 equiv). The
mixture was mixed by pipetting back and forth. The PCR tube was then capped and irradiated for 5 min
with Kessil H150-blue lamps at a distance of 1.5 inches. The reaction was then diluted with H,O (100
uL), filtered, and analyzed by LC/MS.

General Procedure I11

Photoinduced on-DNA alkylation reaction for BCP iodide with HP-8
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4CzIPN (0.5 equiv),
TTMSOH (30 equiv),

7\, \ " Na,CO3 (100 equiv) IR\
)/,_< +  RAX
o DMSO/H,0 (3:1) (o] R

5 min, rt, blue Kessil LED

HP-8 (1 equiv) 15 equiv

To a PCR Eppendorf tube was added 4CzIPN (5 pL of a 1 nmol/uL soln in DMSO, 5 nmol, 0.5 equiv),
BCP-iodide (5 pL of a 30 nmol/uL soln in DMSO, 150 nmol, 15 equiv), TTMSOH (5 pL of a 60
nmol/pL soln in DMSO, 300 nmol, 30 equiv), Na;COs (2.5 pL of a 400 nmol/pL soln in H,0O, 1000
nmol, 100 equiv), 5 pL of DMSO and DNA-tethered alkene HP-8 (5 puL of a 2 nmol/uL soln in H,O,
10 nmol, 1.0 equiv). The mixture was mixed by pipetting back and forth. The PCR tube was then capped,
and irradiated for 5 min with Kessil H150-blue lamps at a distance of 1.5 inches. The reaction was then
diluted with H,O (100 pL), filtered, and analyzed by LC/MS.

General Procedure IV

Photoinduced on-DNA alkylation reaction for BCP iodide with HP-9

4CzIPN (0.5 equiv),
TTMSOH (2 equiv),

E
SRR _NH CF, . Na,CO3 (100 equiv) IR \H )F
+ Z[&X
o>’ < > Q DMSO/H,0 (3:1) o R
5 min, rt, blue Kessil LED

HP-9 (1 equiv) 25 equiv

To a PCR Eppendorf tube was added 4CzIPN (5 pL of a 1 nmol/uL soln in DMSO, 5 nmol, 0.5 equiv),
BCP-iodide (10 pL of a 25 nmol/uL soln in DMSO, 250 nmol, 25 equiv), TTMSOH (10 pL of a 2
nmol/uL soln in DMSO, 20 nmol, 2 equiv), Na;COs (2.5 pL of a 400 nmol/uL soln in H,O, 1000 nmol,
100 equiv), and DNA-tethered alkene HP-9 (5 pL of a 2 nmol/pL soln in H,O, 10 nmol, 1.0 equiv). The
mixture was mixed by pipetting back and forth. The PCR tube was then capped and irradiated for 5 min
with Kessil H150-blue lamps at a distance of 1.5 inches. The reaction was then diluted with H,O (100
uL), filtered, and analyzed by LC/MS.

General Procedure for telescoped reaction from redox active ester

V/,\Y/,\ "
o; C \

HP-1 (1 equiv)

4CzIPN (0.5 equiv),

0o O PPhg (0.1 equiv), TTMSOH (50 equ_iv),

R_/< Lil (1.5 equiv) { } Na,CO3 (100 equiv) 7\, \ "
_ - R—I
acetone, rt, 24 h 5 'DMrtSEI/Hzﬁ (3:'1I)LED d R

o blue LED 25 equiv min, rt, blue Kessil
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Redox active ester S4, S5 were prepared according to the indicated literature procedures.

o O [oXe)
BOCNC>—(
O-N O-N
o o]
S4 S5

From a modified procedure'*

Redox-active esters (1.0 equiv, 0.1 mmol), Lil (1.5 equiv, 0.3 mmol), and PPh; (10 mol %) were added
to a 3 mL reaction vial. The vial was evacuated and back-filled with nitrogen (three cycles). Acetone
(1.0 mL) was added under a N»>-atmosphere. The reaction mixture was stirred under irradiation with blue
LEDs (Kessil, PR160-456 nm), maintained at rt. After 24 h, the mixture was concentrated on a rotary
evaporator. | mL of acetone was added to dilute the reaction mixture (to prevent any solvent loss during
reaction time). 100 pL of reaction crude was taken and the solvent was removed to give 10 pmol of
iodide (assuming full completion was reached). The crude was then diluted in 400 uL. of DMSO (25
mmol/L).

10 pL of the iodide solution (25 mmol/L, 25 equiv) was then added to a PCR Eppendorf tube containing
4CzIPN (5 pL of a 1 nmol/pL soln in DMSO, 5 nmol, 0.5 equiv). TTMSOH (10 puL of a 50 nmol/pL
soln in DMSO, 500 nmol, 50 equiv), Na,COs (2.5 pL of a 400 nmol/pL soln in H,O, 1000 nmol, 100
equiv), and DNA-tethered alkene (5 pL of a 2 nmol/uL soln in H,0, 10 nmol, 1.0 equiv) were then
added, and the mixture was mixed by pipetting back and forth. The PCR tube was then capped and
irradiated for 5 min with Kessil H150-blue lamps at a distance of 1.5 inches. The reaction was then
diluted with H,O (100 pL), filtered, and analyzed by LC/MS.

General Procedure for telescoped reaction from carboxylic acid

V/\/,\

HP-1 (1 equiv)

4CzIPN (0.5 equiv),
TTMSOH (40 equiv),

o DIH Na,CO; (100 equiv) N\ \
R~ - . { R—I } NH

OH DCE, reflux, 2 h DMSO/H,0 (3:1)

white light irradiation 20 equiv 5 min, rt, blue Kessil LED

From a modified procedure:"” In a sealed tube, a mixture of the alkyl carboxylic acid (0.2 mmol, 1
equiv), 1,3-diiodo-5,5-dimethylhydantoin (DIH, 0.24 mmol, 91.2 mg, 1.2 equiv), and DCE (1.2 mL,
0.17 M) was irradiated (CFL) for 2 h under reflux conditions. After cooling, the reaction mixture was
washed with aq 1 M NaHSOs. The aqueous phase was extracted with CH>Cl,, and the combined organic
fractions were dried (Na,SOs), filtered through short silica pad, and concentrated under vacuum to give
substantially pure iodide derivative. 10 puL of the iodide solution (20 mmol/L in DMSO, 20 equiv) are

13 Baran P. et al. J. Am. Chem. Soc. 2016, 138,2174 — 2177
14 Shang, R. et al. Org. Lett. 2020, 22, 8572 — 8577.

15 Gandelman M. et al. Adv. Synth. Catal. 2011, 353, 1438 — 1442
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then added to a PCR Eppendorf containing 4CzIPN (5 puL of a 1 nmol/pL soln in DMSO, 5 nmol, 0.5
equiv). TTMSOH (10 pL of a 40 nmol/uL soln in DMSO, 400 nmol, 40 equiv), Na;CO;3 (2.5 puL of a
400 nmol/uL soln in H,0, 1000 nmol, 100 equiv), and DNA-tethered alkene (5 uL of a 2 nmol/uL soln
in H,0, 10 nmol, 1.0 equiv) were then added, and the mixture was mixed by pipetting back and forth.
The PCR tube was then capped and irradiated for 5 min with Kessil H150-blue lamps at a distance of
1.5 inches. The reaction was then diluted with H,O (100 pL), filtered, and analyzed by LC/MS.

General Procedure for telescoped reactions from alcohol

IR NH

0 oA
0\’!,+?\© HP-1 (1 equiv)
o 4CzIPN (0.5 equiv),
TTMSOH (40 equiv),
Na,COj (100 equiv) SRRy

7O,

R-OH

DME t, 1 h DMSO/H,0 (3:1)

. 5 min, rt, blue Kessil LED
40 equiv

From a modified procedure'®:
To a stirred solution of alcohol (0.1 mmol) in dry DMF (0.2 mL) was added a solution of

methyltriphenoxyphosphonium iodide (0.1 mmol, 1 equiv) in dry DMF (0.2 mL). The reaction was
stirred at rt under a Nr-atmosphere, and the flask was covered with aluminum foil. After 1 h, 16 puL of
reaction mixture was diluted with 84 pL of DMSO. Assuming full conversion of the alcohol to the
corresponding iodide is reached, the concentration of this solution is 40 mM in a mixture of
DMF/DMSO (1:5.2).

10 pL of the iodide solution (40 mmol/L, 40 equiv) is then added to a PCR Eppendorf containing
4CzIPN (5 pL of a 1 nmol/pL soln in DMSO, 5 nmol, 0.5 equiv). TTMSOH (10 pL of a 40 nmol/pL
soln in DMSO, 400 nmol, 40 equiv), Na,COs (2.5 pL of a 400 nmol/pL soln in H,0, 1000 nmol, 100
equiv), and DNA-tethered alkene (5 pL of a 2 nmol/uL soln in H,O, 10 nmol, 1.0 equiv) were then
added, and the mixture was mixed by pipetting back and forth. The PCR tube was then capped and
irradiated for 5 min with Kessil H150-blue lamps at a distance of 1.5 inches. The reaction was then
diluted with H,O (100 pL), filtered, and analyzed by LC/MS.

Note: TTMSOH was kept in the freezer under argon. The TTMSOH stock solution has to be prepared
freshly and used directly.

16 Bunch L. et al. ACS Chem. Neurosci. 2020, 11,702 — 714
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5. NMR Spectra
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Methyl (2R)-2-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)-3-iodobutanoate (S3)
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1-Iodo-3-(2,2,2-trifluoroethyl)bicyclo[1.1.1]pentane (1b)
"H NMR (CDCl;)
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F NMR (CDCls)
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Methyl 2-(3-Iodobicyclo[1.1.1]pentan-1-yl)acetate (1ea)
"H NMR (CDCl;)
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Methyl 2-(3-Bromobicyclo[1.1.1]pentan-1-yl)acetate (1eb)
"H NMR (CDCl;)

OMe
[¢]
Br
~ i I !
R R A . . . Lo , e | . . . . .
[ 20 as B0 75 70 65 60 55 50 a5 a0 35 30 25 20 15 10 os 00
1 {ppm)
13
C NMR (CDCly)
OMe
(0] | W
Br
] | ll. Il
. . . , : 1 - . - . - . - : - . - . - . : ' .
20 200 90 180 e 160 150 140 130 120 " " :w ) 20 80 70 60 50 40 30 20 w0 o -10
oo

S25



tert-Butyl (S)-(2-(3-Iodobicyclo[1.1.1]pentan-1-yl)-1-phenylethyl)carbamate (1f)
"H NMR (CDCls)
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(3aS,5R,5aR,8aR,8bS)-5-((3-iodobicyclo[1.1.1]pentan-1-yl)methyl)-2,2,7,7-

tetramethyltetrahydro-SH-bis([1,3]dioxolo)[4,5-b:4',5'-d]pyran (1g)
'H NMR (CDCls)
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1-(tert-Butyl) 2-Methyl (25)-4-(3-iodobicyclo[1.1.1]pentan-1-yl)pyrrolidine-1,2-dicarboxylate (1j)

"H NMR (CDCl;)
(
MeO,C, J
BocN ! [ (
e
3C NMR (CDCls)
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1-(2-Bromobenzyl)-3-iodobicyclo[1.1.1]pentane (1k)
'H NMR (CDCls)
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Methyl 4-((3-Iodobicyclo[1.1.1]pentan-1-yl)methyl)benzoate (11)

"H NMR (CDCls)
58 ) b 8 [
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1
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tert-Butyl (3-((3-iodobicyclo[1.1.1]pentan-1-yl)methyl)phenyl)carbamate (1m)

3 I
BocHN

"H NMR (CDCls)
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1-(4-(3-Iodobicyclo[1.1.1]pentan-1-yl)phenyl)ethan-1-one (1p)
"H NMR (CDCls)
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1-(4-Bromo-2-fluorophenyl)-3-iodobicyclo[1.1.1]pentane (1q)
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F NMR (CDCl3)
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3-(3-Iodobicyclo[1.1.1]pentan-1-yl)pyridine (1s)
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3-Bromo-5-(3-iodobicyclo[1.1.1]pentan-1-yl)pyridine (1t)
'H NMR (CDCls)
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Methyl 5-bromo-2-((3-iodobicyclo[1.1.1]pentan-1-yl)methyl)benzoate (1w)

"H NMR (CDCls)
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Methyl
yDbutanoate (1x)
"H NMR (CDCl3)
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Methyl 3-bromo-5-(3-iodobicyclo[1.1.1]pentan-1-yl)benzoate (1y)
"H NMR (CDCl;)
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5-Chloro-7-(3-iodobicyclo[1.1.1]pentan-1-yl)quinolin-8-yl acetate (1z)
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1-(3-Bromo-5-chlorophenyl)-3-iodobicyclo[1.1.1]pentane (1aa)

"H NMR (CDCls)
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4-Chloro-1-(3-iodobicyclo[1.1.1]pentan-1-yl)-1H-pyrazole (1ab)

"H NMR (CDCl;)
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6. UPLC/MS Spectra of DNA headpieces

The synthesis of DNA- headpieces HP-1, HP-2, HP-3, HP-4, HP-8 and HP-9 was previously
reported.'”> HP-5, HP-6 and HP-7 were prepared according to a described procedure starting from the

corresponding carboxylic acid.?

Mass spectra of HP-5

HP-5
5315.48 g/mol

000.2.00,L10.R10); Cm (119:237) 4: Scan ES-
53180 12485

HP_meta pyrido styrene_afterworkup 176 (1.484) M1 [Ev-61083,118] (G5.0.750.5-

1237656 |

w7217

© I mass
iy v e s v el el s i e

17 Flanagan M. E. et al. ChemMedChem 2018, 13,2159 — 2165

S43



Mass spectra of HP-6

5315.48 g/mol

HP-6

i
.
.
2
- - - - - S .,. e
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Mass spectra of HP-7

HP-7
5349.04 g/mol

HP_2CI_para_styrene 184 (1.551) M1 [Ev-567567 1119] (Gs.0.750.510:2000.2.00,L10.R10). Cm (19:237)

10 brrrprrere

53540

1: Scan ES-
_ 13168
1313133
55220
593931
e mass.
3200 | 2400 | 9800 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | €000 « 6200 | 6400 | 6800 | €800 7000 | 7200 7400 7800 | 8000
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7. Control experiments for On-DNA reactions

no light: no reaction

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

NHB: ! IR _
P/, \Y7,\ Y MeO.C oc NayCOg (100 equiv) NH BocHN,
o DMSO/H,0 (3:1) o
5 min, rt
HP-1 1a no light 2a
10 nmol 1 equiv 25 equiv no reaction
Molecular weight: 5318.07 g/mol Molecular weight: 5587.30 g/mol
L |
LL_2_56_1 186 (1.566) b1 (EV-66257 I21] (Gs.0.750.510:2000.2.00.L10,R10); Cm (149:267) 1:Scan ES:
S656.0 _ 308e¢
3076467
53160
2162022
=
54540
106043
a0
44500
5690
a4s621
T — mass.
3200 | 3400 | 3600 | 3000 | 4000 | 4200 | 4400 | 4800 | 4B | 5000 | 5200 | 5400 | 500 | 5800 | 6000 6200 6400 ' 6800 6800 | 7000 | 7200 | 7400 7600 | 7800 000
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no photocatalyst: no reaction

No PC,
TTMSOH (50 equiv), 7\ \
7Y/, NHBoc Na,COj (100 equiv) NH BocHN,
}_@_// +  MeOLC [ttt —COMe
d L DMSO/H,0 (3:1) (¢}
5 min,
- 1a blue Kessil 2a
10 nmol 1 equiv 25 equiv no reaction

Molecular weight: 5318.07 g/mol Molecular weight: 5587.30 g/mol

LL_2_58 2 181 (1.626) M1 [Ev-643851t17] (G5.0.750,510:2000,2.00,L 10, R10), Cm (149:267)

Tseanes
w50 Traee
I
=
2é2am
30520 s
et Juszos o)
48820 i 133254
13683 I )

yoans e e mass
3200 | 3400 | 3600 | 3800 | 4000 < 4200 = 4400 ' 4600 | 4800 | 5000 | 5200 ' 5400 = 5600 ' 5800 | 6000 ' 6200

6400 | 6600 | 6800 | 7000 ' 7200 7400 | 7600 | 7800 ' 8000
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No TTMSOH: degradation

4CzIPN (0.5 equiv),

o TTMSOH IR
NHB .
SRR \H MeO.C ¢ Na,COj3 (100 equiv) NH BocHN
d L DMSO/H,0 (3:1) (¢}
5 min, rt
HP-1 1a blue Kessil 2a
10 nmol 1 equiv 25 equiv degradation
Molecular weight: 5318.07 g/mol Molecular weight: 5587.30 g/mol
TN ™ AL
LL_2_56_3 181 (1.526) M1 [EV-6749116] (G5.0.750,610:2000,2.00,L10,R10), Cm (149:256) T Scans-
4340045150 24065
2003817 239917
79020
w20 i
53150
8520 S
124378
*
50900 80
e Toe
50000
100394, 79?)5;12]“
3958.0 5968.0
72314 75968 6522.0
45240 6656.0 69511 ooeeo
65159 pety 67994
62100
sotto 5916 Gria
%0 a1 £
s 320 4
50 2059 |ttt oo | |0
30229 sas60 3240
04 0
30223 || 860 |_ass6.0 84260 Sosss | 32961
36040 28289 k w0 |20 ‘ 27 |s8160 } i ‘ k
0 2u — g 0 ] LA
3200 | 3400 | 3800 | 3000 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 5200 | 5400 ' 5600 | 5600 | 6000 | 6200 ' 5400
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no base: 21% yield

4CzIPN (0.5 equiv),
TTMSOH (50 equiv) IR
NHBoc ’
IR __NH MeO,C no base NH BocHN,
)/._Q_/ + 2 | CO,Me
o DMSO/H,0 (3:1) o
5 min, rt
HP-1 1a blue Kessil 2a
10 nmol 1 equiv 25 equiv 21%
Molecular weight: 5318.07 g/mol Molecular weight: 5587.30 g/mol
LL_2 58_12 224 (1.888) M1 [EV-70503,120] (Gs.0.760,610:2000,2.00,L10.R10); Cm (149:267) 1: Scan ES-
56560 _ 1736
1726427
55060
1602480
=
66860
66343
57540
E
19220
524985
76820
41140 435788
aisir
w0 e oo mso
309051 53940 208692 6598.0 oez0 14160 o
hoseo 3020 264456 s920 e0 254106 255123
s 2350 2uttea g a0
WL | [ pom | il I
3300 | 3400 | R0 | 3B00 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 ' 5600 ' 6800 | B0B0 | 6200 | 6400 6600 | B0 | 7000 | 7200 | 7400 © 7600 | 7800 | 5000
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[Ir[dF(CF;3)ppylz(dtbbpy)|PFsinstead of 4CzIPN: /7% yield

[Ir[dF(CF3)ppyla(dtbpy)IPFs (0.5 equiv),
TTMSOH (50 equiv),

V/\,\\l
IR _\H y MEOC NHBoc Na,COy (100 equiv) NH BocHN,
)= 20— /\ —CO,Me
d L DMSO/H,O (3:1) o

5 min, rt
HP-1 1a blue Kessil 2a
10 nmol 1 equiv 25 equiv 17%
Molecular weight: 5318.07 g/mol Molecular weight: 5587.30 g/mol
nm
[ L N
LL_2_56_7 224 (1.688) M1 [Ev-69767.115] (Gs.0.750,510:2000.2 00,L10,R10). Cm (149.267) 1 Scan €S-
56560 _ 32086
3203004
*
55360
594077
79220
0 s75570
187386 140
6606.0 436285
571520 73692
322788 |
10 = mass
3900 | 3400 | 300 | 3800 | 4000 | 4200 | 4400 | 400 | 4800 ' 5000 | 5200 | 5400 | 500 | 5800 | 6000 | 6200 | 6400 | 6800  GROG | 7000 | 7300 | 7400 | 7800 | 7800 | 2000
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Ir(ppy)s instead of 4-CzIPN: degradation

TIVROH (50 o]
equiv) RO
NHBoc Na,COj (100 equiv) NH BocHN
d 7—CO,Me

V/\/ \
NH .+ MeO,C
02 < > ! DMSO/H,0 (3:1)
5min, rt
blue Kessil 2a
degradation

Molecular weight: 5587.30 g/mol

HP-1 1a
10 nmol 1 equiv 25 equiv
Molecular weight: 5318.07 g/mol

1 Sean £s-
19165

LL_2_66_8 183 (1.642) M1 [Ev-68530,116] (Gs.0.750,510:2000,2.00,L10,R10); Cm (149.267)
45160
191092

30520
Tosss
53150
ors o0
oo ot
4882.0 133009
oo
ses60 s
54840 109005 108219
B o515
00
e
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Juse s1953 (84019
3
s0s00
Tosst
ss0t0
ez
)
w5520
w20 i7oss
sa20
w300 g
o s
620 38333 e soso
25
anso 2|
2500 34400 Pt P
Sose2 25634 wmo
E asgo| 4an0 291
| | =)
Al ML N
000 a0 T Mo 4d0 00 " E00 5200 540 500

o
3200 | 3400 | 3600 ' 3300
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NaHCO; instead of Na,COs: 68% yield

SRR \H NHBoc
) <:> / + Meo,c—~< A
|
(0]
HP-1 1a
10 nmol 1 equiv 25 equiv

Molecular weight: 5318.07 g/mol

NaHCOj; (100 equiv)

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

BocHN

2a
68%
Molecular weight: 5587.30 g/mol

CO,Me

ey |
.
. M _ I
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TTMSS instead of TTMSOH: 40% yield

HP-1
10 nmol 1 equiv

Molecular weight: 5318.07 g/mol

4CzIPN (0.5 equiv),

TTMSS (50 equiv),

NHBoc .

N 1

MeO,C a,CO;3 (100 equiv)

! DMSO/H,0 (3:1)

5 min, rt
1a blue Kessil
25 equiv

LL_2_58_6 224 (1.888) N1 [EV-69120,1117] (G5.0.750,510:2000,2.00,L10,R10); Cm (149:267)

55840 _
710301

57540
249569

119986 48820
D
|

IRy

BocHN
o

2a
40%
Molecular weight: 5587.30 g/mol

59840
197268

74960
73100 4382
sy ||

10 e

T200 | 3400 | 3800 | 3800 ' 4000

-
4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 6600 | 5800

—
6800 | 6800 | 7000 ' 7200 ' 7400 ' 7600

CO,Me

1 Scan ES-
7.1085

7800 | 8000
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NEt; instead of TTMSOH: degradation

4-CziPN (0.5 equiv),

NHBoc q V/\"\
P/ \"7,\ MeO.C NEt; (50 equiv), NH BocHN
)/ < > /7 + 2 I /—CO,Me
g DMSO/H,0 (3:1) o
5 min, rt
HP-1 1a blue Kessil 2a
10 nmol 1 equiv 25 equiv degradation
Molecular weight: 5318.07 g/mol Molecular weight: 5587.30 g/mol
Bkl i " "
LL 2 74.3 181 (1.528) M1 [EN : 1- SeanES-
33000_ 9.43e4
%4330
a0
58265
39520
201
*
s180
i
5506,
30239
57540 6856.0
351 34209
3040
30072
66460
41480
27474 26277 68420 7368.0
25 25669
860
5940
%20 39000 2198 s 340
20024 10951 sa2t 61520 62840 76320 20471
' 41220 18154 7924 17268 73400 20152
41300 4656016753 ? 15837
15115 e 54860 ) 677 0 7| rssso
( R 14402 ooeee 16148 4673) 1503 | | 77720
15240 5090.0 50820 13424 6526.0 70520 75400 11461 7976.0
2|y Tiss Wt \ | 20 s [
10 | 1N ik L L l > b e, mase
3000 T 3200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4300 | 4300 | 5000 | 5200 | 5400 | 5600 | 5800 | 000 | 200 | 6400 | 6a00 G500 | 7000 | 7200 | 7400 | 7600 | 7800 | 00
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NBu; instead of TTMSOH: degradation

4-CziPN (0.5 equiv), 2.\ \
SRR \H NHBoc NBuj; (50 eq:liv), NH BocHN
; <:> / . MeOC " CoMe
d ! DMSO/H,0 (3:1) o
5 min, rt
HP-1 1a blue Kessil 2a
10 nmol 1 equiv 25 equiv degradation
Molecular weight: 5318.07 g/mol Molecular weight: 5587.30 g/mol

LL_2_74_4 182 (1.534) M1 [Ev-60340.1t15] (Gs.0.750,510:2000.2.00,L10,R10); Cm (110:284)

44055 i
= 6836.0
5336.0 20
fnt 26806 2510 76800
]
PP
548w
3‘3&57: 34280 | 35960 S| ) _4800.0 120
PR T P 10588 ‘”’?ﬂ 50900 0045
7 8144 3
e | ]
i = L
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MeOH instead of DMSO: 33% yield

P/ \YZ,\ v

HP-1
10 nmol 1 equiv

Molecular weight: 5318.07 g/mol

<:> 72N MeO,C
d |

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), 2\ \
NHBoc Na,CO; (100 equiv) NH BocHN
—CO,Me
MeOH/H,0 (3:1) o
5 min, rt
1a blue Kessil 2a
25 equiv 33%

Molecular weight: 5587.30 g/mol

LL_2_58 13 162 (1.534) M1 [EV-71776120] (GS.0.750,510:2000,2 00,L10,R10),Cm (149.257) T scanes-
55060 _ 2100t
2038
53160
13302
N
S840
1062674
sant0
869930
73120
79120
292469 00
20 50713
407636
220
020
302620 1307341 338767 7980.0
7 5 7708.0 (259394
48380 20 600 i | 263060 2
220654 29176 z0s 788 24760
b e mass
200500 | G600 | 3800 4000 | 4200 | 4400 | 4500 | 4800 | G000 T E200 | 5400 | 5600 | 6800 | G000 | 200 | &40 | GB00 | G300 | 7000 | 7200 | 7400 | 7806 700 T 2000
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8. Investigation for double alkylation on-DNA

To perform this study, the number of equivalents of both piperidine iodide and mediator were
decreased. The global volume was identical to the one described in procedure II and analyzed
the mixture by LCMS after 5 min of irradiation with blue LED.

For 20 equiv of 1-Boc-4-iodo-piperidine and 40 equiv of TTMSOH (See page S93)

With 50 equiv of 1-Boc-4-iodo-piperidine and 100 equiv of TTMSOH

2;—@—\\ . aocNQ—\

HP-1 (1 equiv, 10 nmol) 50 equiv

Molecular weight: 5318.07 g/mol

4-CziPN (0.5 equiv),

TTMSOH (100 equiv),

Na,CO; (100 equiv)

DMSO/H,0 (3:1)

5 min, rt, blue Kessil LED

LL_2_74_7 220 (1.855) M1 [EV-62162.1117] (G5.0.750,510:2000,2.00 L10.R10;

41260
94789

om (143307)

IR _

NBoc
- . M,N;_@_g)
o — NBoc (e} ~ NBoc

56020 _
61421

3i
46%

Molecular weight: 5503.41 g/mol

5636.0

340308

56700
154116

58540
86071

Molecular weight: 5686.2 g/mol

o bl

1 Scan ES-
56165

S200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400

2500

1200

5000

5200

5400

5600 | 5800 | 6000

mass.
5200 | 5400 | 6800 | €A00 | 7000 | 7200 | 7400 | 7800 | 7800 | 8000
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With 10 equiv of 1-Boc-4-iodo-piperidine and 20 equiv of TTMSOH

HP-1 (1 equiv, 10 nmol)

Molecular weight: 5318.07 g/mol

10 equiv

4-CziPN (0.5 equiv),
TTMSOH (20 equiv),

Na;COj (100 equiv)

DMSO/H,0 (3:1)
5 min, t, blue Kessil LED

PZ\YZ\

+
o NBoc

3i
61%
Molecular weight: 5503.41 g/mol

LL_2_74_9_2 220 (1.855) M1 [Ev-62317.1116] (Gs.0.750,510:2000.2.00,L10.R10); Cm (119:308)

NBoc
Z,\Y7,\ ™

Molecular weight: 5686.2 g/mol

s
S
st
e
— _
P
i{ [ o st
| S ; )
—
P P e prvilye v

e
5600 | 5800 | 6000 | 6200 | 6400 | €600 | 6800

— e
7000 | 7200 | 7400 ' 7600 | 7800

S58

NBoc

1: Scan ES-
5.06e5

mass.
5000



With 5 equiv of 1-Boc-4-iodo-piperidine and 10 equiv of TTMSOH

4-CzIPN (0.5 equiv), NBoc
TTMSOH (10 equiv),
7\, {19 equiv),

Na,COs (100 equiv) RO
D o N G S L L. B, v . ROy
o DMSO/H,0 (3:1)

5min, t, blue Kessil LED o NBoc o NBoc
HP-1 (1 equiv, 10 nmol) 5 equiv ]

3i
Molecular weight: 5318.07 g/mol 65%

Molecular weight: 5503.41 g/mol Molecular weight: 5686.2 g/mol

M .
LL_2.74.21 220 (1.859) M1 [Ev:1210.11] (G5.0.750 $10:2000.2 00,10 R10), O (119:508) ——
ss020_ e
Sovons
=
s6700
e
75650
=4
so340
ey
w0 o 7000
631 7106.0 37960
ya 32891 36182
10 T e T T
P i e A g g

vaios T T T mass
5400 | 5600 | 5800 | 6000 | 6200 | 6400 6600 6800 | 7000 | 7200 | 7400 | 7600 ' 7800 8000
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With 2.5 equiv of 1-Boc-4-iodo-piperidine and 5 equiv of TTMSOH

4-CZIPN (0.5 equiv),

P\, \ v

O}—@—\\ . BocNC>—\

DMSO/;0 (3:1)

TTMSOH (5 equiv),
Na,CO; (100 equiv)

5 min, rt, blue Kessil LED

HP-1 (1 equiv, 10 nmol)
Molecular weight: 5318.07 g/mol

2.5 equiv

IR\

LL_2_74 22 222 (1.872) M1 [Ev-61314116] (Gs.0.750,510:2000,2.00,L10,R10); Cm (119:308)

NBoc

V/\"Z,\uvm

[o} NBoc

3i
39%

Molecular weight: 5503.41 g/mol Molecular weight: 5686.2 g/mol

NBoc

1: Scan ES.
2408

s5020_
2aits
75660
T
=
41250
Sa0as
seo
stsse
a0 527
a0 peed w750
epis T e
Ti040 e
Stes
oo ss20 S0 Tes
Surss e
21551 2 1
Jry S— — il s
o A AR AR RS o A A AR AR R S R e e s

S60
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9. Determination of yields for On-DNA reactions

General procedure I : Compound 2a, 91% yield

SRR __\H NHBoc
) C /. Me0,c— A
|
o
HP-1 1a
10 nmol 1 equiv 25 equiv

Molecular weight: 5318.07 g/mol

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), 7\ \
Na,COj (100 equiv) NH BocHN.
7—CO,Me
DMSO/H,0 (3:1) o
5 min, rt
blue Kessil 2a
91%

Molecular weight: 5587.30 g/mol

LL_2_56_11 224 (1.888) W1 [EV-69130,118] (Gs.0.750.510:2000.2.00,L10,R10); Cm (149:267)

55850 _

1: Scan ES-
18166
1809220

57540

320799

e

3200 | 2400 | 3600 | 3800 | 4000 | 4200 | 4400 4800 | 4800 ' 5000

T

ey mass.

— m
5400 | 5600 | 6800 | 6000 | €200 | 6400 | 6800 | 6800 | 7000 | 7200 | 7400 ' 7800 7800 | 8000
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General procedure I : Compound 2b, >95% yield

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), MNH

SR _NH Na,COj3 (100 equiv)

Z < > J F3C CF3
0 ! DMSO/H,0 (3:1) o]
5 min, rt
HP-1 1b blue Kessil 2b
10 nmol 1 equiv 25 equiv >95 %
Molecular weight: 5318.07 g/mol Molecular weight: 5468.28 g/mol
wl
|
- R
LL_2_23_2.3 210 (1.846) M1 [Ev-63120,116] (G5.0.750,510:2000.200,L10,R10): Cm (149:256) 1 Scan €S-
51700 51365

6133217

5638.0
130500

10 bererpreere prove - o — rerrrerrrren mass
3200 | 2400 | 2600 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800 | £000 ' 5200 | 5400 | 5600 | 5600 | G000 | 6200 | 6400 | 6600 | 6800 | 7000 | 7200 | 7400 | 700 | 7800 | 8000
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General procedure I : Compound 2¢, 67% yield

4CzIPN (0.5 equiv), o
0, TTMSOH (50 equiv), 7\ \
SR _NH y HN Na,COj (100 equiv) NH HN
} < 7+
d ! DMSO/H,0 (3:1) o
5 min, rt
HP-1 ic blue Kessil 2c
10 nmol 1 equiv 25 equiv 67 %
Molecular weight: 5318.07 g/mol Molecular weight: 5483.37 g/mol
i
) bbb el bbbl
LL_2_34_9 199 (1.677) M1 [Ev-64528,1t16] (Gs,0.750.510:2000.2.00,L10.R10); Cm (149:267)
658137 |
=
56520
Teara7
= et
040 6720
68175 70074
o e — — mass

3200 | G400 | 3600 | 3800 | 4000 | 4200 | 4400 | 400 | 4B00 | 5000 | 5200 | 5400 | 5600 | 5800 | G000 | G200 | 6400 | 6600 | €80 | 7000 | 7200 | 7400 | 7600 ' 7800 | 8000

S63



General procedure I : Compound 2d, 30% yield
With the following modification: using 50 equiv of 1d (50 mM) and 100 equiv of TTMSOH (100 mM)

4CzIPN (0.5 equiv),

TTMSOH (100 equiv), /NN NH

SRNON__\H y HO Na,CO3 (100 equiv)
>_< —7 OH
o ! DMSO/H,0 (3:1) o
5 min, rt
HP-1 1d blue Kessil 2d
10 nmol 1 equiv 50 equiv 30%
Molecular weight: 5318.07 g/mol Molecular weight: 5430.31 g/mol
|
LL_2_65_3 194 (1,635) M1 [EV-66553,116] (65.0.750,5102000,2 00,L10,R10); Cm (131:248) 1 Sean €S-
50280 7750t
775084
=
74640
200559
220
170489 5696.0
200 150223 76940
340 b
il 131529 63840 e o4
( 6230.0 126071 6882.0
. 6106.0 114963 111456 71200 74940
Toa767 53160 5674.0 95655 68040 100295 73620 90156 77520
[ wrn | Il om0 ] 7913 s |7 o0t
0 _— mass
B o R A P A M A 54
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General procedure I : Compound 2e (from BCP-I 1ea), 84% yield

4CzIPN (0.5 equiv),
TTMSOH (50 equiv), MNH

MNH Na,CO3 (100 equiv)
d ! DMSO/H,0 (3:1) o
5 min, rt
HP-1 1ea blue Kessil 2e
10 nmol 1 equiv 25 equiv 84 %
Molecular weight: 5318.07 g/mol Molecular weight: 5458.32 g/mol
Il
" " bt
LL_2.23_4_3 206 (1.757) M1 [Ev-61426.114] (Gs.0.750.510:2000.2.00,L10,R10); O (149:266) 1 Sean €S-
5450.0 522t
522099
=
56280
176525
61420
73869
10 ! mass.

b e e
3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 ' 4800 | 5000 | 5200 ' 5400 5600 | 5800 | 6000 ' 6200 6400 ' 6600 | 6800 « 7000 ' 7200 ' 7400 7600 ' 7800 ' 8000
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General procedure I : Compound 2e (from BCP-Br 1eb), 63% yield
with the following modification: using 50 equiv of 1leb (50 mM) and 100 equiv of TTMSOH(100 mM)

4CzIPN (0.5 equiv),

TTMSOH (100 equiv), MNH
SRR _NH Na,COj3 (100 equiv)
) <:> J o+ MeO,C, CO,Me
Br DMSO/H,0 (3:1) o
[¢] K
5 min, rt
HP-1 1eb blue Kessil 2e
10 nmol 1 equiv 50 equiv

Molecular weight: 5318.07 g/mol Molecular weight: 5458.32 g/mol

bl N g
L2 40_5 28 (1.522) 1 6465005 117) (6507506102000 200,L10 R10), C (146287 t:sean
s 7s
e
*
w20
Sires
F
o
s
o
7m0
147424 720
s nze 2N
s
7
w20 L)
s 2 i
10 . mass.
PSR s et e e e e e s e e e o s e e
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General procedure I : Compound 2f, 60% yield

4CzIPN (0.5 equiv),
TTMSOH (50 equiv), MNH

SRR _\H y NHBoc Na,COs (100 equiv) BocHN, O
+
0>/ < > ! DMSO/H,0 (3:1) o ‘\
1

5 min, rt
HP-1 f blue Kessil 2f
10 nmol 1 equiv 25 equiv 60 %
Molecular weight: 5318.07 g/mol Molecular weight: 5605.54 g/mol

S bbbl i mm ki
LL_2_23.17 243 (2.049) M1 [EV-60377.115] (GS.0.750,510:2000.2.00,L10,R10), Cm (149.265) 1 scanEs-
56060 _ 30t
39353
N
s740
67504
100
a2
220
Ta060 62620
65339
53960
szt
80
2063
10 — mass
200 5400 | 5500 | 3300 | 400 | 400 | 4400 | 4m00 | 4B00 | 3000 | 5200 | 5ab0 | 500 | 3500 | 6000 | G200 | G400 | Be00 | e300 | 7000 | 7200 | 7400 | 7500 | 7800 T 3000
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General procedure I : Compound 2g , >95% yield

=y

[oe]
4CzIPN (0.5 equiv), /}70
o TTMSOH (50 equiv), RN [ = o
IR _\H y o Na,COj (100 equiv) NH >L
+ - - .
o>’ < > o I DMSO/M,0 (3:1) o o
5 min, rt
HP-1 1g blue Kessil 29
10 nmol 1 equiv 25 equiv >95 %
Molecular weight: 5318.07 g/mol Molecular weight: 5628.53 g/mol

LL_2_62_5 230 (1.030) M1 [EV-67014119] (G5,0.750,510:2000,2.00,L10,R10); C (167:284) 1 ScanEs-
2,028

56260 _
2919754

57900
784623

10 —

— — mass
T000 | 2400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800 | 6000 | 200 | 5400 | 5600 | 5800 | G000 | 6200 | 6400 | €800 | 6800 | 7000 | 7200 | 7400 | 7600 | 7800 ' 8000
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General procedure I : Compound 2h , 88% yield

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

IR\

PZ,\V/,\ v y Na,COjg (100 equiv)
’
o)/ < > BocN ! DMSO/H,0 (3:1) o NBoc
5 min, rt
HP-1 1h blue Kessil 2h
10 nmol 1 equiv 25 equiv 88 %
Molecular weight: 5318.07 g/mol Molecular weight: 5541.45 g/mol
.
Ad L
LL_2. 23 8 237 (1.998) M1 [EV-62165,115] (35.0.750,510:2000,2.00,L10,R10), Cm (149:256) T Scan s
55420 577e5
£76065
*
51100
184237
55640
swa0 | 14319 .
o we |
T30 | 3400 | 300 | GH0D | 4000 | 4200 | 4400 | 4500 | 4300 | 5000 | 5200 | 5400 | 500 | 5800 | BB | 6200 | 6400 | Gm00 | GROG | 7000 | 7200 | 7400 | 7800 | 7800 | @000
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General procedure I : Compound 2i , 64% yield

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), RN
Na,COj (100 equiv) NH

IR\ /
.
O};—@—/ Bocnc>7/\\~l DMSOM,0 (3:1) ° NBoo

5 min, rt
1i blue Kessil 2i
10 nmol 1 equiv 25 equiv 64 %

Molecular weight: 5318.07 g/mol Molecular weight: 5569.51 g/mol

LL_2 23 1.3 254 (2.141) M1 [Ev-62496,t15] (Gs.,0.750,510:2000.2.00,L10,R10); Cm (149:268) 1- Scan ES-
fite
-
10
o
0
e
ssc0
EE; sir0 529
e

o pax - mass
3200 | 2400 | 2600 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 5800 | 5800 | 6000 | 6200 | 6400 | 6800 | €800 | 7000 | 7200 | 7400 | 7800 ' 7800 | 8000
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General procedure I : Compound 2j , 65% yield

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), MNH
V/\"7 \= Na,COj (100 equiv)
NH J . Meog, | 2005 a CO,Me
>/ < > BocN >7% DMSO/H,0 (3:1) o
o od 5 min, rt NBoc
HP-1 1j blue Kessil 2j
10 nmol 1 equiv 25 equiv 65 %

Molecular weight: 5318.07 g/mol Molecular weight: 5613.52 g/mol

LL_1_34_11 237 (1.998) M1 [EV-63684.1115] (G5.0.750,510:2000.2.00,L10,R10); Cm (149267 1 ScanEs-

56140

52168
s20667
=
020
20767
720
wstio
. 19520
Er R (=3
nars 6318.0 7098.0
56250 55655
1 padivg LI padisg "= mass
00 | 306 5800 | 3800 | 400G | 4200 | 4400 | 40D | 4B0O | 000 | 5200 | 500 | 5A0D | 600 | G000 | E200 | GA0D | EAG0 | 6B00 7000 7200 | 7400 | 7800 | 7800 | 8000
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General procedure I : Compound 2k, 80% yield

IR

OC/+ & :

-1
10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

1k
25 equiv

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

V/\"/,\
Na,COj3 (100 equiv) NH

O,
e
80 %

Molecular weight: 5555.28 g/mol

DMSO/H,0 (3:1)
5min, rt
blue Kessil

ki "
LL_2.23_9 238 (2006) M1 [EV-63167 113] (G5.0.750,510:2000.2 00.L10.R10); Cm (149:265) 4 Scan ES-
_ atee
416052
®
57240
135134
56340
5390 70440 200
i | 5532 50518 52506
e o e - pa pe L mass
3200 | 3400 | 3600 | G800 | 4000 | 4200 | 4400 | 4500 | 4800 | 5000 | 5200 | 5400 5600 | 580 6000 | 6200  GAOD | 6600 6800 | 7000 | 7200 | 7400 | 7600 ' 7800 ' 8000
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General procedure I : Compound 21, 86% yield

Me0,C
4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

V/,\"/,\ v / Na,CO; (100 equiv)

+
o>/ < > ! DMSO/,0 (3:1)
5 min, rt
- 11 blue Kessil
10 nmol 1 equiv 25 equiv
Molecular weight: 5318.07 g/mol Molecular weight: 5534.42 g/mol CO,Me

LL_2_23 6 238 (2.007) M1 [Ev-62485,1115] (Gs.0.750.510:2000,2.00,L10.R10); Cm (149:266)

.
ano [120
|
o _ _ -

—
T200 | 3400 | 3800 | G800 | 4000 | 4200 | 4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 5800 « 5800 | 6000 | 6200 | 6400 | 6800 | €800 | 7000 | 7200 | 7400 | 7600 | 7800 | 8000
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General procedure I : Compound 2m, 76% yield

4CzIPN (0.5 equiv),

BocHN TTMSOH (50 equiv),
7\, \ y ¢ NasCOs (100 equiv)
) < > /
d ! DMSO/H,0 (3:1)
5 min, rt

HP-1
10 nmol 1 equiv

Molecular weight: 5318.07 g/mol

m blue Kessil
25 equiv

IR\
o O ‘\

2m
76 %

O NHBoc

Molecular weight: 5591.53 g/mol

L (™
LL_2_47_5 228 (1.922) M1 [Ev-62938 1t17] (Gs,0.75( 2000.2.00,L10,R10); Cm (149:266) 1: Scan ES-
56920 _ 691es
690766
=
57500
st
s120
bl BT G0 T
53165 o
69552
pos — — — mass
200 | 5400 | 3600 | 3800 | 4000 | 4200 | 4200 | 4800 | 4800 | 5000 | 5200 | 540 | 5600 | 6600 | G000 6200 | 6400 | 6600 | 800 | 7000 | 7200 | 700 | 7600 ' 7800 " 5000
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General procedure I : Compound 2n, 62% yield

N\
IR \H

/
Vel

HP-1
10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

in
25 equiv

S

A
LL_2_34_4 226 (1.905) M1 [Ev-66097 [t17] (Gs,0.750,510:2000,2.00,L10,R10): Cm (149:266) 1: Scan ES-
_ To7es
1060204
=
57640 76960
53%.0 193064 P, 4220 185985
6817
150526 162108
61980
108085
10 - e mass
300 | 3400 | 300 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 54d0 | 5800 | 5800 | 600G | 6200 ' 5400 | 6a00 | 6RO | 7000 | 7200 | 7400 ' 700 7800 ' 5000

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),
Na,COj3 (100 equiv) /

DMSO/H,0 (3:1) [¢] NTos
5 min,

blue Kessil 2n

62 %

Molecular weight: 5595.52 g/mol

S75



General Procedure II : Compound 20, 81% yield

4CzIPN (0.5 equiv),
TTMSOH (40 equiv),

VZ\",\\l
Na,COg (100 equiv) NH

W7\,

/
Vsl

HP-1
10 nmol 1 equiv

Molecular weight: 5318.07 g/mol

MeOZCZ%I

10
20 equiv

DMSO/H,0 (3:1) o
5 min, rt

CO,Me
blue Kessil 20

81%
Molecular weight: 5444.29 g/mol

il | y s
L 2_47_1 175 (1.475) N1 [Ev-62279,116] (G5.0.750,510.2000.2.00.L10,R10); Cm (137-254) + Scanes
suso_ G30ec
a5
®
=120
et
et
19022 200 350
S 67728
10 - e — — — s e e mass
THh0 | a0 | 500 | 3800 | 400 | 4700 | adb0 | 4Ba | 4B00 | 5000 | 5200 | 5400 | w00 | 5500 | G000 | G200 | adon | Geoo | G300 7060 | 7200 | 74b0 7600 | 7300 5000

S76



General Procedure II : Compound 20, 46% yield
with the following modification: using 50 equiv of 10’ (50 mM) and 100 equiv of TTMSOH(100 mM)

4CzIPN (0.5 equiv),

TTMSOH (100 equiv), IR
IRNON_\H y Na,CO; (100 equiv) NH
O@J MeOZCABr DMSO/M;0 (3:1) o COMe
5 min, rt
HP-1 10’ blue Kessil 20
10 nmol 1 equiv 50 equiv 46%

Molecular weight: 5318.07 g/mol

2000,200,L10,R10), Cm (149 266)

41320 3220

256862

21743
R

5610.0
659478

Molecular weight: 5444.29 g/mol

74300
61240 ararst
445365

75760
2900 39648
313765 63800
260725 ‘

L]

L
o
T200 | 3400 | 900 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 5200 ' 5400

5500

5500 | 6000 | 6200 | 6400 | 6800 | 6800 | 7000 | 7200 | 7400 | 7600 | 7800 | £000
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General procedure I : Compound 2p, 40% yield

4CzIPN (0.5 equiv),
TTMSOH (50 equiv), MNH

SO NH Na,COj (100 equiv)
VAR O ;
d ! DMSO/H,0 (3:1) ) ‘\ O
5 min, rt
P-1 1p blue Kessil 2p
10 nmol 1 equiv 25 equiv 40 %
Molecular weight: 5318.07 g/mol Molecular weight: 5504.39 g/mol

LL_2_23_11 223 (1.880) M1 [EV-58950,113] (G.0.750.610:2000.2.00,L10.R10); Cm (149:266) 1:Scan ES-
55060 _ 1.28e¢
128009
*
75700
62448
56740
14
53360
3461
5120
21879 0
2255 Jese
56300 20430
0160 41850 Jrere 67450 89750 200
14562 18515
b s i e n | )
10 — — ey — mass
3000 | 3200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | G000 | 5200 | G400 ' 5600 | 5800 | €000 | 6200 | G400 ' G600 | 6800 | 7000 | 7200 | 7400 | 7600 ' 7600 " 8000

S78



General procedure I : Compound 2q, 26% yield

4CzIPN (0.5 equiv),
TTMSOH (50 equiv), MNH

V/,\V7,\ " y F NayCOj (100 equiv) O F
)
I B’M' DMSO/H,0 (3:1) o ‘\ O Br

5 min, rt
HP-1 1q blue Kessil 2q
10 nmol 1 equiv 25 equiv 26 %
Molecular weight: 5318.07 g/mol Molecular weight: 5559.24 g/mol

LL_2 215 178 (1,501 M1 [E081744112)G5.0750,5102000 2000 R10) G (140258) T seanes.
s Tooes
ok

= S50
s
ss0
Boes
g0
S
69500 78160
s [T
wiso 20 e
g o wog| T80 B -
00 B oo | 2 Fote oo
i 19183 7976.0
Te2rs [ 1" | P
10 A} 'l i Il 16096 cs

3200 | 2400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4800 | 4200 | 5000 | 5200 | 5400 | 5800 | 5800 | 6000 | 6200 | 6400 | G800 | 6200 | 7000 | 7200 | 7400 | 7800 | 7200 | 8000
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General procedure II : Compound 2r, 44% yield

4CzIPN (0.5 equiv),
TTMSOH (40 equiv),

V/,\"7,\ v y
+
HP-1

1r
10 nmol 1 equiv 20 equiv
Molecular weight: 5318.07 g/mol

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

Na,COj3 (100 equiv)

P2\, \ v

o ‘\ O CO,Me

2r
44 %

Molecular weight: 5520.39 g/mol

LL_2_62.7 236 (2.006) M1 [Ev-67625 117] (G5.0.750,510.2000,2.00 L10,R10), Cm (155:272) T scanes-
5180 7.44e5
44047
=
56660
s33008
74160
262047
s3940
193343
62080
165454 6294 0
124873 7580
55350 I¢ s
e 68580
sssi7 940
83166
10 b ey ' T et mass
3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 60O | 6200 6400 | 6800 | 6800 « 7000 | 7200 ' 7800 | 7600 ' 7600 ' 8000
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General procedure II : Compound 2s, 63% yield

VZ\/,\
TO7 T OA
HP-1

10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

1s
20 equiv

4CzIPN (0.5 equiv),
TTMSOH (40 equiv),

Na,COj (100 equiv) IR\

DMSO/H,0 (3:1) o W,
5 min, rt N
blue Kessil 2s
63 %

Molecular weight: 5463.34 g/mol

LL_2.70_7 213 (1.795) M1 [EV-67192,117] (Gs,0.750,510:2000,2.00,L10,R10), Cm (119.284)

1. ScanEs-
9835

54620
%3345
=
5630.0
31831
75100
210283
53840
163323 180
R 160072
63320 7460
114500 116264
10 e — — rrrr I nt rrreeryeen mass
3000 | 5200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4500 | 4B00 | 5000 | 5200 | 5400 | SB00 | 5800 | 6000 | 6200 | 5400 | GR00 | 6B00 | 7000 | 7200 | 7400 | 7600 | 7800 ' 8000
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General procedure I : Compound 2t, 29% yield

VZ\"Z,\ -

-1

10 nmol 1 equiv

/ +
PVl

4CzIP|

TTMSOH (50 equiv),
Na,CO; (100 equiv)

N (0.5 equiv),
TSRO

_ ! DMSO/H,0 (3:1) o
N 5 min, rt
1t blue Kessil
25 equiv

Molecular weight: 5318.07 g/mol

LL_2_23_14 178 (1.501) M1 [EV-61609.1t13] (G5.0.750,510:2000,2.00,L10,R10); C (149:266)

2t
29 %
Molecular weight: 5542.24 g/mol

Br

1: Scan ES-
1.27e5

seano_
27
=
50
w000
20 sy
45500 o) 3084
i
2oe31
fes 64260 74220
s
3464.0 7120 21891 22198
085 50 0 s1960_
oo i w530 50 ] 7250
asay 15506 e s0720_ ) 6141
] 1 ( 15385 | 13355 [ I
10 2 mass
TR0 | 5400 | Sa00 | 3800 | a0 | 4700 | ado0 | 400 | w00 | 5000 | 5700 | 5400 | 5800 | 5800 | e060 | 6200 | G4b0 | GBo0 | 6800 | 7000 | 7200 | 7400 | 7500 | 7800 5000

S82



General procedure I : Compound 2u, 65% yield

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), IR
Na,COj3 (100 equiv) NH

V/\"/,\ " y
J _ DMSOM,O (3:1) N
HP-1

5 min, rt
X 1u blue Kessil 2u
10 nmol 1 equiv 25 equiv 65 %
Molecular weight: 5318.07 g/mol Molecular weight: 5463.34 g/mol
LL_2_40_3 210 (1.770) M1 [EV-64759 116] (Gs.0.750,510:2000,2.00,L10.R10); Cm (149:267) 1 Scan €S-

54640 _ 588e5
508163
=
75120
25039
56320
183295
5390
125303
70100
96561
10 - A mass

T200 | 2400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5800 | 5800 | 6000 | 6200 | 6400 | 6800 | 6800 | 7000 | 7200 | 7400 | 7600 « 7800 ' €000
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General procedure I : Compound 2v, 43% yield

W/, \Y/,\ " Q
o7 A
HP-1

10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

v
25 equiv

LL_2_§7_18 177 (1.492) M1 [Ev-677911116] (Gs.0.750,610:2000.2.00,L10,R10); Cm (140:266)

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), MNH

Na,COj (100 equiv) Q
DMSO/H,0 (3:1) o N
5 min, rt \=N

blue Kessil

2v
43 %
Molecular weight: 5502.38 g/mol

1 Scan Es-

ssu00_ Tooes
E
2
s3940
Ta4173
720
it se660
0338 15620
sm0 ERE N
280 st 7903 63730 e 73790
gare7
s i E |
0 + — - — — - mass
oo 4 51 g gl R 04 o s
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General Procedure II : Compound 3a, 8§0% yield
4-CzIPN (0.5 equiv),
TTMSOH (40 equiv),

MNH y NHBoc Na,COj3 (100 equiv)
/>_©_/ + Meozct
d | DMSO/H,0 (3:1)
5 min, rt
HP-1 Sta blue Kessil
10 nmol 1 equiv 20 equiv

Molecular weight: 5318.07 g/mol

/. \"/,\ " Me0,C

(o)

3a
80 %
Molecular weight: 5521.38 g/mol

203 (1.711) M1 [Ev-60737.15] (G.0.750,510:2000.2 00 L 10 R10); Cm (149266)

T Seans-
55220 8810t
aB4143

=
55900
535043
55120
21010
9
7100
10 Sz mass.

T200 | 3400 | 3800 | G800 | 4000 | 4200 | 4400 | 4800 | 4300 | 5000 | 5200 | 5400 | 5800 | 5800 | 6000

BA00 | 6300 | 6200 | 7000 | 7200 | 7400 | 7600 | 7800 | 8000
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General Procedure II : Compound 3b, 54% yield

4-CzIPN (0.5 equiv),
TTMSOH (40 equiv), IR,
IO NHBoc Na,CO3 (100 equiv,
by O - O <) NHBoc
I} | DMSO/H,0 (3:1) )
5 min, rt
blue Kessil 3b
54 %
Molecular weight: 5539.44 g/mol

HP-1 S1b
10 nmol 1 equiv 20 equiv
Molecular weight: 5318.07 g/mol

TN 111 T PR B TSRS “,“M

EYP3_4_3 211 (1.779) M1 [EV-50438 1t14] (G5.0.750,510:2000.2.00,L10,R10); Cm (155:272) 4: Scan ES-
5540.0

_ Teaes
63674
®
580
s1ot6
w80
s
61260
6230 25991
36680 41560 27256 71360
22517 006 i) 19180
o) w220 20045
I 735 7008
0 7% mass
SRV 1 MV 5 s o o o s o AR S )
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General Procedure II : Compound 3¢, 8% yield

4-CzIPN (0.5 equiv),
BocN TTMSOH (40 equiv), V/\V/ .\ NBoc
P/ \Y7,\m y Na,CO3 (100 equiv) NH
<07 - Erry—
J Br DMSO/H,0 (3:1) o]
5 min, rt
HP-1 sic blue Kessil 3¢
81%
Molecular weight: 5517.44 g/mol

10 nmol 1 equiv 20 equiv
Molecular weight: 5318.07 g/mol

LL_2_50_4 227 (1.913) M1 [Ev-63262,115] (Gs.0.750.510:2000,2.00,L10.R10); Cm (149.267)

T scanes.
w0 oce:
Sz
=
o
)
B
sn0 0 sa20
s s s
B — _ nass
PSRN Vi e S P M e e e g Y o e e s
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General Procedure II : Compound 3d, 85% yield

With the following modification TTMSOH 40 equiv, 40 mM in DMSO

4-CzIPN (0.5 equiv),

H TTMSOH (40 equiv), V.
V/,\%/,\ " y N Na,COj (100 equiv) NH JNH
+ Y
>—< >4 ZN
I DMSO/H,0 (3:1) o
Br 5 min, rt
HP-1 1d blue Kessil 3d
10 nmol 1 equiv 40 equiv 85 %
Molecular weight: 5318.07 g/mol Molecular weight: 5442.33 g/mol
i e
LL_2_70_4 167 (1.576) M1 [EV-56369,122] (35,0 750,510:2000,2.00,L10,R10); Cm (119.264) +:Scan£s-
_ T13es
at25033
®
56080
1616083
7m0
e
) — : : - 1 N
3000 5200 | 400 | G600 | 000 | 4000 | 4200 | 4400 | 4500 | 4800 | 5000 | 5200 | 5400 | 5800 | 5800 | G000 | G200 | 6400 | G600 | G800 | 7000 | 7206 | 7400 | 7600 ' 7600 | 6000
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General Procedure II : Compound 3e, 70% yield

o
L

4-CzIPN (0.5 equiv),

TTMSOH (40 equiv),

NayCO3 (100 equiv)
_

DMSO/H,0 (3:1)

P/\\ "7\ -

H /
07 .

X<

Q 0
IR, o; Z o
o 0)<
3e

5 min, rt
HP-1 ) Ste blue Kessil
10 nmol 1 equiv 20 equiv 70 %
Molecular weight: 5318.07 g/mol Molecular weight: 5562.43 g/mol
i i Nieilais
LL_2.39_1 202 (1.703) M1 [Ev-65092,117] (Gs,0.750,510:2000.2.00 L10,R10); Cm (149:265) 1:Scan s
55540 1.06e€
1058387
=
51120
299677
76180
190685
52050
150028
‘ 61480 59520
11613 116823
P00 |00 | 500 | W00 4060 | 4200 | 4400 | 4360 | 4B00 | 5000 5700 | 40 | 500 | 5600 | 000 | G200 | ado0 | 500 | G360 | 7000 | 7300 | 7400 | 7500 | 7605 | 5000

S89



General Procedure II : Compound 3f, 56% yield

SRRy y
07

HP-1
10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

Bochl

S1f
20 equiv

4-CzIPN (0.5 equiv),
TTMSOH (40 equiv),
Na,COj3; (100 equiv)

/\/,\ "

o)/_©_\—CN Boc
3f

56 %

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

Molecular weight: 5475.36 g/mol

LL_2_62_2 216 (1.821) M1 [Ev-69269 18] (Gs.0.750.510:2000.2.00,L10.R10); Cm (178:296) 4: Scan ES-
54740 _ 14766
1473083
®
56420
496944
75240
56280 317833
282009
3 77400
247963
72620
51420 196273 77140 79700
42300 {68656 165657 162582 181091
14969 | I <
10 - mass.
200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 5000 | 6200 | 6400 | E800 | 6200 | 7000 | 7200 | 7400 | 7800 | 7800 | 8000
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General Procedure II : Compound 3g, >95% yield

4-CzIPN (0.5 equiv),

V/,\%7,\ v TTMSOH (40 equiv),
@_// Boc"\‘yBr Na,COj (100 equiv) RO
g + It bttt s NH

DMSO/H,0 (3:1) NBoc
5 min, rt o
HP-1 $1g. blue Kessil 39
10 nmol 1 equiv 20 equiv >95 %
Molecular weight: 5318.07 g/mol Molecular weight: 5489.38 g/mol

b W)

LL_2_50_0 211 (1.779) M1 [EV-62036,1t17] (Gs.0.750,610:2000,2.00,L10,R10); Cm (149:267) 1 Scan €S-
54900 _ 9595
959195

5656.0
600285

200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 8800 | 5800 | G000 | 6200 | 6400 | G800 | G800 | 7000 | 7200 | 7400 | 7600 | 7800 | 8000

S91



General Procedure II : Compound 3h, 5% yield

4-CzIPN (0.5 equiv),
P /,\Y7,\ v TTMSOH (40 equiv),
)—@—/ B°C'\E>7| Na,CO3 (100 equiv) RO
_ s T

o + N
MeO,C DMSO/H,0 (3:1) NBoc
HP-1 5 min, rt
- S1h blue Kessil 3h
10 nmol 1 equiv 20 equiv 51 9% CO,Me
Molecular weight: 5318.07 g/mol Molecular weight: 5547.42 g/mol
LL_2_62.3 221 (1.663) M1 [EV-69120,120] (G5.0.750,510:2000,200,L10.R10); Cm (178:296) T Scan E5.
_ 244e5
2041333
= st
76220
Tas126
57140
022 | 500
s92176
T30
288501
10 T e T

T T Ty T T y T T
3400 | 3600 | 9800 4000

T T T T T T T - mass.
3200 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 ' 5600 | 5800 | 6000 6200 | 6400 ' 6600 | 6800 | 7000 | 7200 ' 7400 ' 7600 7800 ' 8000
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General Procedure II : Compound 3i, 74% yield

HP-1
10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

S1i-a
20 equiv

4-CzIPN (0.5 equiv),
TTMSOH (40 equiv),
Na,COj3 (100 equiv) MNH
DMSO/H,0 (3:1)
5 min, rt (o]
blue Kessil

3i-1
74 %

NBoc

Molecular weight: 5503.41 g/mol

" tscanes.
21306

v R
LL_2_62_8 230 (1.939) M1 [EV-67436 18] (65.0.750,510:2000,200,L10,R10), Cm (167 264) o
55020 _
2132101
=
56680
813674
75620
59540
e 391360
10 — —
30 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4B00 | 4800 | 5000 | 5200 | 5400 | 5800 | 580 | G000 | 6200 | 6400 ' GA00 | GR00 | 7000 | 7200 | 7400 ' 7600 ' 7800

mass
5000

S93

s



General Procedure II : Compound 3i, >95% yield

RO

HP-1 Sti-b
10 nmol 1 equiv 20 equiv
Molecular weight: 5318.07 g/mol

4-CzIPN (0.5 equiv),
TTMSOH (40 equiv),
Nay,COj3 (100 equiv)

DMSO/H,0 (3:1)

blue Kessil

5 min,

rt

o,

I/ \"/,\ "

o

3i-2
>95 %

NBoc

Molecular weight: 5503.41 g/mol

LL_2 332 217 (1.820) M1 [EV-56701.I116] (Gs.0.750,510:2000,2.00,L10,R10); C (149.267)

55040 _
576629

56740
137731

T200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800

—
5000

5200

5400

5600

5800

5000

5200

6400

5600

5800

7000

7200

7400

1 Sean Es-
5

e mass

7600

7800 | €000

S94



General Procedure II : Compound 3j, 89% yield

SRR

) <:> Va
+ BocHN{}Br

(o]

HP-1
10 nmol 1 equiv

Molecular weight: 5318.07 g/mol

4-CzIPN (0.5 equiv),

TTMSOH (40 equiv),
Na,COj3 (100 equiv)

DMSO/H,0 (3:1)
5 min, rt

S1j
20 equiv

LL_2_50_10 201 (1.604) M1 [Ev-62362,117] (Gs.0.750,510.2000,2 00,L 10,R10); Cm (149 267)

10

54860 _
768719

blue Kessil

RO,

MNHBOC
3

Molecular weight: 5489.38 g/mol

o

89 %

bl

650
526355

1 Sean Es-
7.60e5

56260
166744
1160
109923
61740
775%
ey mass
5200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 ' 4800 4800 | 5000 | 5200 ' 5400 9600 5800 ' 6000 6200 = 6400 6600 | 6800 ' 7000 ' 7200 | 7400 ' 7600 ' 7800 ' 8000
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General Procedure II : Compound 3k, 79% yield

4-CzIPN (0.5 equiv),
TTMSOH (40 equiv),

V/\%/,\ y
)/,_O_/ Na,COs (100 equiv) SRR
o + BocHN Br - = NH

DMSO/H,0 (3:1)

5 min, rt o NHBoc
HP-1 Stk blue Kessil 3k
10 nmol 1 equiv 20 equiv 79 %
Molecular weight: 5318.07 g/mol Molecular weight: 5517.44 g/mol

LL_2_50_11 215 (1.812) M1 [Ev-63348 115] (Gs.0.750,510.2000.2.00,L10,R10). Cm (149.267) 1 Scan Es-
56160 8035
803158

56840 75840
32303 319145

58540
0 81692 mass
3000 | 5200 | 2400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 6000 | 6200 | 6400 | £800 | 6800 | 7000 | 7200 | 7400 | 7600 | 7800 | 8000
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General Procedure II : Compound 31, >95% yield

4-CzIPN (0.5 equiv),
IR \H y Br TTMSOH (40 equiv),
H — NayCO3 (100 equiv) .\, \
o + @/ —_— NH O
DMSO/H,0 (3:1)
5 min, rt o e
blue Kessil 3

>95 %
Molecular weight: 5414.32 g/mol

HP-1 sl
10 nmol 1 equiv 20 equiv
Molecular weight: 5318.07 g/mol

LL_2_50_7 215 (1812) M1 [EV-62308 1117] (G5.0,750,510:2000,2 00, L10,R10), Cm (149.267)

54140

1 Scan Es-
9.04e5.
903703

55820
637439

57500
138118

e rrprrrrrr mass
T200 | 2400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | £200 | 5400 | 5600 | 5800 | 000 | 6200 | 6400 | 6800 | 6800 | 7000 | 7200 | 7400 | 7600 | 7800 ' €000

s

S97



General Procedure II : Compound 3m, >95% yield

4-CzIPN (0.5 equiv),

/ coM TTMSOH (40 equiv),
2Me Na,CO3 (100 equiv; N\ \
O)—@—/ . FmocHN/S\ 2C0; (100 equiv) NH MeO,C,

| DMSO/H,0 (3:1) NHFmoc
5 min, rt [e)
HP-1 S1m blue Kessil 3m
10 nmol 1 equiv 20 equiv >05 %
Molecular weight: 5318.07 g/mol Molecular weight: 5657.53 g/mol
) = J“ - e

LL_2_40_1 222 (1.671) M1 [EV-64906,115] (G5.0.750,510:2000,200,L10.R10), Cm (149:267) - Scan Es-
56560 _ 27186
2710146

58280
561348

10 — — — e mass
3000 | 3200 | 2400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 6000 | 6200 | 6400 | 6800 | 6800 | 7000 | 7200 ' 7400 ' 7800 7800 ' 8000
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General Procedure II : Compound 3n, >95% yield

4-CzIPN (0.5 equiv),
TTMSOH (40 equiv),

Na,COj3 (100 equiv) M
02 ( ; + Br [ NH

DMSO/H,0 (3:1)

o 5 min, rt (e}
HP-1 . Sin blue Kessil 3n
10 nmol 1 equiv 20 equiv >05 % 0
Molecular weight: 5318.07 g/mol Molecular weight: 5468.36 g/mol
ki bbb
EYP3_4_6 195 (1.644) M1 [Ev-53300,115] (Gs.0.750,510.2000,200,L10,R10); Cm (149.266 Scans-
4700 6795
o780
=
2039
0 - — mass

T200 | G400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 000 | 6200 | 6400 | €800 | 6800 | 7000 | 7200 | 7400 | 7800 | 7800 8000

S99



General Procedure II : Compound 30, 56% yield

4-CzIPN (0.5 equiv),
IRNON_\H y TTMSOH (40 equiv),

Na,COg3 (100 equiv; M
T ool ye N0y (00eam) "

DMSO/H,0 (3:1)

5 min, rt o CO,Me
HP-1 Sto blue Kessil 30
10 nmol 1 equiv 20 equiv 56 %
Molecular weight: 5318.07 g/mol Molecular weight: 5486.38 g/mol

LL_2_50_12 209 (1.762) M1 [Ev-64315t15] (G5.0.750,510-2000.2.00.L10.R10); Cm (149:267) 1 Scan ES-
54850 3145
313500
®
5508.0
141500
u
56540
128652
56740
a7 75420
41140 58198
2202
61720 6560 71300 T
31420 41320 am00 46200 20 41683 0449 3029 2592 1740
36472 39651 3917 35403 6196.0.33248 3990
{ Pa T 31984 A | i
1 — mass

0 b
3200 | 3400 | 9600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 6000 | 6200 | 5400 | £600 | 5800 ' 6000 | 6200 | 6400 = 6800 | 6800 | 7000 ' 7200 ' 7400 | 7600 7800 | 8000
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General Procedure II : Compound 4a, §9% yield

NBoc

4-CzIPN (0.5 equiv),
TTMSOH (40 equiv),
Na,CO3 (100 equiv)

RO
RO,

BocNofBr

o + - .
DMSO/H,0 (3:1)
S1i-b 5 min, t e}
HP-2 20 equiv blue Kessil 4a
10 nmol 1 equiv 9%

Molecular weight: 5318.07 g/mol Molecular weight: 5503.41 g/mol

L2 853 22

) M1 [Ev-66511,120] (Gs.0.750,510.2000,2.00,L10,R10), C (149.256)

4196247 |

56700
891636
75620
721896
55200
503918
7
- — — - — n
3200 | 3400 | 3600 | 3600 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 6000 | 6200 | 6400 | 6800 | 6600 | 7000 | 7200 | 7400 | 7600 7800 ' 6000

S10

1 scan€s-
12025

ass

1



General Procedure II : Compound 4b, 92% yield

/,\V/,\ v

o

S1n
HP-2
10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

20 equiv

4-CzIPN (0.5 equiv),
TTMSOH (40 equiv),
Na,COj3 (100 equiv)

- -

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

4b
92 %
Molecular weight: 5468.36 g/mol

LL_2_47_9 190 (1.602) M1 [EV-62631,1119] (Gs.0.750,510:2000.2.00,L10,R10); Cm (149:268)

1: Scan ES.

sio
Srs
=

se30

e

10

Sy

T
10 brrrprrrrren ‘ rrer T mass.
N s g g s R R 4 S e
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General procedure I : Compound 4c, trace

A\ 4-CzIPN (0.5 equiv),
SRR NHBoc TTMSOH (50 equiv), V/,\% \ " NHBoc
J +

MeO,C Na,CO; (100 equiv)
%| [ e e p CO,Me

DMSO/H,0 (3:1)

1a 5 min, rt
HP-2 25 equiv blue Kessil 4c
10 nmol 1 equiv trace
Molecular weight: 5318.07 g/mol

Molecular weight: 5587.30 g/mol

LL_2_47_3 178 (1.501) M1 [Ev-62286,1t15] (Gs.0.750.510:2000.2.00,L10.R10); Cm (149.266)

+seanes.
s s
]
B S0
97286 [6650.0
o
sse0 s
84266 83215
o
B -
bk
suso
B
o w20
40754 40813
o TSI s
; et w0
33551 5036.0 62120 63860 64880 32129 ( o4 32365 e
T 15050 S0g07 St 310as 29716 100 79500
020 a0 T o 26433 5046.0 59220 gorg o 6838.0 o647 30024
o2 2175 21019 23085 ey 2 1 ] \
| il (i [ ] e -
it i st e ey g e s e o e e e
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General procedure I : Compound 4d, 34% yield

%
W/ \"7,\

(o)

HP-3
10 nmol 1 equiv

Molecular weight: 5318.07 g/mol

MeO,C,,
BocN: > A !

1j
25 equiv

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),
Na,COj; (100 equiv)

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

it

CO,Me
NBoc
VZ\"Z,\vh
o
4d

34 %
Molecular weight: 5613.52 g/mol

bl e dunabie

LL_1.36_5 175 (1.484) M1 [EV-62625 113] (35.0.750,610:2000,2.00 L10,R10) Cm (165:272) + Scan s
56160 an eS|
253786
=
sa10
oS
S0
105408
2120
a0
5620 010
19140
51908 75200
49464 . sos2 awar2
a2 60 = 19220
34220
i : | i e | g e ” | | B
- mass
200 5400 500 | 3800 | 4000 | 4200 | 4a00 | 4300 | 4@00 | G000 | 530 | 5400 | 5600 ' 5800 | 6000 | 6200 | G400 | Ge0b | 6gon | 7000 | 7300 | 700 | 7800 | 7300 | 5000
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General procedure I : Compound 4e, 42% yield

4
P/,\"/,\

(0]
P-3
10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

1k
25 equiv

4CzIPN (0.5 equiv),

TTMSOH (50 equiv),
NayCOj3 (100 equiv)

DMSO/H,0 (3:1)
5 min, rt

blue Kessil

IR _\H

o

4e
42 %
Molecular weight: 5555.28 g/mol

(o}

1. Sean Es-
1.90e5

1,354 281 (1.047) M1 [Ev-55784.114] G5.0.750 $10.20002 0010 R10) G (185272)
sss60_
e
oo
590
S
=
sz 76000
e oy
s e M40
s o
41680 5258‘78%: 63460
et o 120
- o 00 o o
2016) 21738 K 20 || i
" ol mass
T e e e e Ve a4 a5 oA oot s
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General procedure I : Compound 4f, 49% yield

/ \
Y2\, \ = .

; S

10 nmol 1 equiv
Molecular weight: 5318.07 g/mol

10
25 equiv

7
4CzIPN (0.5 equiv),
TTMSOH (50 equiv), NTos

NayCOj3 (100 equiv) MNH

DMSO/H,0 (3:1)
5min, rt (e}
blue Kessil 4f
49 %

Molecular weight: 5595.52 g/mol

L ilasihadidini
LL_1.36_6 222 (1.671) M1 [Ev-61547,12] (55.0.750,510:20002 00,L10 R10); Cm (165:272) 1 Scan €S
55950 _ 5
236580
*
&390
94935
67460
00 62950 o 76380
28559 2574 e 20659
I } I |
1 ol ; — — mass
3200 | 3400 | 3600 | 3000 | 4000 | 4200 | 4400 | 400 | 4800 | 5000 | 5200 | 5400 | 5800 | 5300 | 6000 | 6200 & 6400 | 6800 « 6000 | 7000 | 7200 | 7400 7600 7600 ' 6000
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General procedure I : Co

+
4 \ 7/
HP-4

10 nmol 1 equiv
Molecular weight: 5315.07 g/mol

mpound 4g, 91% yield

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), MNH

NHBoc Na,CO; (100 equiv) =N BocHN,
MeO,C \ / = CO,Me
! DMSO/H,0 (3:1) o
5 min, rt
1a blue Kessil 4g
25 equiv 91%

Molecular weight: 5584.92 g/mol

. m
2_46_2_rerun 208 (1.753) M1 [Ev-6¢ 117) (Gs.0.750,510:2000,2.00,L10,R10); Cm (149:266) 1: Scan ES-
55500 _ Tores
st
=
srse0
Seioer
s080
et
U e rrrer | mass
PPN o S A R A S A R A
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General procedure I : Compound 4h, 91% yield

IRON_NH —N y
)_<\:/)_/ * BOCN%I
o
HP-4 1h
10 nmol 1 equiv 25 equiv
Molecular weight: 5315.07 g/mol

4CzIPN (0.5 equiv),

TTMSOH (50 equiv),
Na,COj3 (100 equiv)

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

V7,\"7,\ VTR
\ 7/
o NBoc
4h
88 %

Molecular weight: 5540.45 g/mol

baas. .
LL_2_46_8 219 (1.846) M1 [Ev-62793.115] (G5.0.750,510:2000.2.00,L10.R10): Cm (149:267) 1: Sean ES-
s5420_ 8915
e9t1aT
=
57100
317
55640
21543
2
76200
139407
10 -
3000 | 4700 | 4400 | 4m00 | 4m00 | 000 | 5200 | 5400 | 5600 | 5800 | 6000 | G200 | &40 | G600 | G200 | 7000 | 7200 7400 ' 7600 7800 | 5000

3200

3400

2600

3800

S

108



General procedure I : Compound 4i, 57% yield

4CzIPN (0.5 equiv), Br
IR _ Me0,C TTMSOH (50 equiv), SRR
N AN g I Na,CO3 (100 equiv) NH =N
\ 7/ +
o DMSO/M,0 (3:1) Y/ o
HP-4 Br 5min, rt 2Me
10 nmol 1 equiv w blue Kessil 4i
25 equiv 57 %

Molecular weight: 5315.07 g/mol Molecular weight: 5610.31 g/mol

LL_2_46 7 222 (1.671) M1 [Ev-63253,115] (Gs.0.750.510:2000,2.00,L10.R10); Cm (149:267) 1: Scan Es-
56140 _ 52285
521735
=
57820
203604
5690.0 63160
0617 109112
58500
87810
70200
5396.0
41740 169 67333 78600
53721 | 56365
10 — e e mass
T200 | 3400 | 3600 | G800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 5200 | 5400 el 5800 | 6000 | 6200 | 6400 | 6600 | 6800 | 7000 | 7200 | 7400 ' 7600 ' 7800 8000
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General procedure I : Compound 4j, 30% yield

P/,\"/,\h

HBr HNC>78r

\ +
(o} N /
10 nmol 1 equiv 25231&‘,

Molecular weight: 5315.07 g/mol

LL_1_54_5 174 (1.467) M1 [Ev-63474 114] (Gs.0.750,510.2000,2 00,L10,R10); Cm (140.268)

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),
Na,COj3 (200 equiv)

N\ /
DMSO/H,0 (3:1) O N NH
5 min, rt
blue Kessil 4j
30%

Molecular weight: 5400.29 g/mol

1 ScanEs-
221e¢

54020
220931
=
55700
69540
ssm0
s300 63650
50045 76500
15466
560 Te800
62660 67540 70900,
33551 5678.0 1
40520 N P Ei) 32433 6420 32386 pagzg 7370.0 a0
30441 47260 27328 P 28718 78420
e G700 16760 avag
21501 | { 151 L (] | 412 e
10 vryrT - rrrer + mass.
5300 5400 | 3000 | 000 | 4000 | 4200 | 4400 | 4R00 | 4800 | 5000 | 5300 " 5400 ' 5800 | 5300 | G000 | E200 | 6400 | 600 | 6800 | 7000 7200 | 7400 | 7600 | 7300 | 3000
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General procedure I : Compound 4k, 83% yield

4CzIPN (0.5 equiv),
V/,\V/,\ - NHBoc TTMSOH (50 equiv),
NH = MeO,C Na,CO4 (100 equiv)
N\ + 1
o N DMSO/M,0 (3:1)
-5 1a 5min, rt
10 nmol 1 equiv 25 equiv blue Kessil

Molecular weight: 5315.07 g/mol

V7 \"Z\

sl

4k
83 %

Molecular weight: 5584.48 g/mol

LL_2_52_7 216 1.621) M1 [E1:6500717] (G5.0750,610:2000 200 L1010}, G (140258) T scanes.
s Tzoes
s
N 550
e
720
e
o | mass
PSP s e s g A g i g A I A
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General procedure I : Compound 41, 46% yield

4CzIPN (0.5 equiv),

NHFmoc TTMSOH (50 equiv),
MeO,C Na,CO; (100 equiv) CO,Me
+ |
DMSO/H,0 (3:1)

HP-5 1x S min, 1t
10 nmol 1 equiv 25 equiv blue Kessil 4é“o/

) o

Molecular weight: 5315.07 g/mol Molecular weight: 5720.63 g/mol

LL_2_52_19 238 (2.006) M1 [EV-63618.1t17] (G5.0.750,510:2000.2.00,L10,R10); Cr (167:284)

o
.
5612.0 151390 163957
138740 5902.0 75900
s |
L k

mass.
G200 | 6400 | 6600 | 6800 | 7000 | 7200 | 7400 | 7800 | 7300 | 8000
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General procedure I : Compound 4m, 70% yield

P-5
10 nmol 1 equiv
Molecular weight: 5315.07 g/mol

Cl

Br

1aa
25 equiv

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

SRR _
Na,COj (100 equiv) NH
\,_/
DMSO/H,0 (3:1) O N
5 min, rt Br
blue Kessil

4m
70 %
Molecular weight: 5572.69 g/mol

LL_2.52.16 202 (1956) 1 [EV-62567,115](Gs 0.750,610:2000.2 00.L10,R10), O (140:287) tscanes
ss750_ Taoes
izo0sd

=

s
Seo0r
550
Tt
w20
Soset
5564.0 76720
aarag isars
b — s — — i — e — — mass
P o A R 1 4 A S A A
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General procedure I : Compound 4n, 45% yield

MeO,C

1
25 equiv

MN;_({
N\ +
d N’

HP-5 Bi

10 nmol 1 equiv
Molecular weight: 5315.07 g/mol

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),
Na,COj3 (100 equiv)

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

LL_2_62_15 229 (1.030) M1 [Ev-62479,1115] (Gs.0.750.510:2000.2.00,L10.R10); Cm (149:267)

IR _

[¢)

\
N

/

4n
45 %
Molecular weight: 5596.29 g/mol

Br

COMe

1: Scan ES-
2795

278678
=
7680
25860
200
s
63148 020 1660
)
Py 55057
19000
Tua6.0 76960
12000 o
a0t w0 20 1500 2911
5670 c2u00 35665 19300
e ol | | |2
* %600 C Uy mass.
00 | SA06 5800 | 3800 | 4000 | 4200 | 4400 | 4800 " 4500 5000 Ti00 | 5600 | 5E00 | E0B0 | §200 | 6400 | Gab0 | G800 | 7000 7200 | 700 | 7800 7800 | G000
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General procedure I : Compound 40, 92% yield

4CzIPN (0.5 equiv), AcO

I\ \ - =N OAc TTMSOH (50 equiv), IR N
NH = \ Na,COy (100 equiv) NH = >
N\ + 1 N ¥Z
o N DMSO/M,0 (3:1) Jd N
HP-5 Cl 1z Smin, 1t cl
10 nmol 1 equiv 25 equiv blue Kessil ggg/

Molecular weight: 5315.07 g/mol Molecular weight: 5602.88 g/mol

LL_2 52 20 218 (1.838) M1 [EV-62528 [115] (G5.0.750,610:2000,2.00,L10,R10); Cm (149:267)

56060 _
552749

57740
165440

77100
565

10 — o paa mass
3000 | 3200 | 3400 | 3600 | 3800 | 4000 | 4200 ' 4400 | 4600 | 4800 | 5000 | 5200 | 5400 = 5600 ' 5800 | 6000 6200 « 6400 « 6800 6800 | 7000 7200 | 7400 | 7600 7800 ' 8000
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General procedure I : Compound 4p, 26% yield

4CzIPN (0.5 equiv),

/RN - TTMSOH (50 equiv), 7\ \
NH = Ci Na,CO; (100 equiv) NH =
\ ) + I\N;A\—I \,_/
o N N DMSO/H,0 (3:1) o N
b

ﬁ/u

P-5 1al 5 min, rt
10 nmol 1 equiv 25 equiv blue Kessil 23;1/
Molecular weight: 5315.07 g/mol °

Molecular weight: 5483.76 g/mol

LL_2_52_3 195 (1.644) M1 [Ev-62806,1t12] (Gs,0.750.510:2000.2.00,L10.R10); Cm (155:272) 1
ss0_ o6
raray

*
o)
s | sesto
w57
)
s0u20
aas00
) 2%
e
63600 00
e e D ek
300 BUO ) 62640 | 54450 067 1840027475
2603 25199 41120 55640 || 26663 26510 | 26380 27450 76480
4120 12120 suso || 2207 sauso] 66900 e
20, 20 120 o 2678 |eso
22545 ] atteotaiey | 19092 16365 5807 3 | 15274 | 2 e | I
10 — e — - ; } mass
00|00 | 3800 3800 | 4000 4200 400 | 4B00 | 4800 | SO0 5200 | S400 | 5600 ' 5900 | G0B0 | 6200 | 6400 | GE0D | 6800 | 7000 | 7200 | 7400 " 7600 T 7600 5000
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General procedure I : Compound 4q, 73% yield

4CzIPN (0.5 equiv),

2.\ \ - TTMSOH (50 equiv), 7.\ \
NH = ToeN Na,COj (100 equiv) NH = N
\ + oS! ! - - ) Tos
o N DMSO/H,0 (3:1) d N
-5 10 5 min, rt
10 nmol 1 equiv 25 equiv blue Kessil 4q
73 %

Molecular weight: 5315.07 g/mol Molecular weight: 5592.52 g/mol

LL_2_52_18 218 (1.838) M1 [Ev-62755,t15] (G5.0.750 510:2000.2.00,L10 R10); G (149:266) 1 scan Es.
5590 _ 460ec
459945
=
67600
o217
53960
7aa91
76040
719650 oxe2
GO0 iis
26393
terrrrrree e s —— mass
3200 | G400 | G600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 6000 | 6200 | 6400 | 6600 | 6800 | 7000 | 7200 | 7400 | 7600 ' 7800 ' 8000
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General procedure I : Compound 4r, 80% yield

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

A = NHBoc
NH  N= MeO,C Na,COj (100 equiv)
\ 7/ + 1
o DMSO/H,0 (3:1)
5 min, rt

1a )
10 nmol 1 equiv 25 equiv blue Kessil
Molecular weight: 5315.07 g/mol

-6

LL_2_57_8 224 (1.888) M1 [Ev-69545,117] (Gs.0.750,510:2000.2.00,L10.R10); Cm (149:267)

56860 _
2323325

57540
640256

[23844

263179 56640
|

IR _\H  N—

BocHN

CO,Me

d 7

ar
80 %
Molecular weight: 5584.48 g/mol

69820
261536

0
3000 | 5200 | 3400 | 3800 | 3300 | 4000 | 4200 | 4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 5000

mass
G800 | 7000 | 7200 | 7400 | 7600 | 7800 | 6000
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General procedure I : Compound 4s, 57% yield

MN)H_{‘jSZ
+ MeO,C 1
4 \ 7 0
HP-6

10 nmol 1 equiv
Molecular weight: 5315.07 g/mol

Br

v
25 equiv

LL_2_57_12 238 (2.006) M1 [EV-69528.1116] (G5.0.750,610:2000.2.00,L10,R10); Cm (155:272)

42100
169371

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),
Na,COj3 (100 equiv)

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

IR\ N—

COM
d \ 7/ .Me

4s
57 %
Molecular weight: 5610.32 g/mol

1: Scan ES-
11365

420 o0 19092 10295 77180

15568 121036 [ 115764
mass

11
3000 | 5200 | 3400 ' 3600 | 3800 ' 4000

4200 | 4400 | 4600 | 4800 | 5000 ' 5200

86120 _

1126085
€780.0
456070
56%0.0
306544

53960

23027

55340

6622

5400 0 5800 6000

s
6800 | 7000 | 7200 ' 7400 ' 7600 ' 7800 ' 8000
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General procedure I : Compound 4t, 55% yield

4CzIPN (0.5 equiv),
MNH N - TTMSOH (50 equiv),
= TosN (3 | NayCO; (100 equiv) MNH N—

\ 7/ + N 7
o 7 DMSO/H,0 (3:1) N\ / Tos
HP-6 1o 5 min, rt o
10 nmol 1 equiv 25 equiv blue Kessil 551,"0/
Molecular weight: 5315.07 g/mol °

Molecular weight: 5592.52 g/mol

LL_2_57_16 226 (1.005) M1 [EV-69258 [117] (G5.0.750,610:2000,2.00,L10,R10); Cm (155:272)

1 Scan€s.
55940 _ 11066
1098354
®
57620
42105
5396.0
71940
23231 jirecy
33720 w00
184537
62900 168056 76340
148474 &6720] 154435
113699 |
10 — e — ~ mass
3000 | 3200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 6200 ' 5400 0 5800 | 6000 | 6200 | 6400 | €600 | 6800 | 7000 | 7200 | 7400 7600 ' 7800 ' 8000
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General procedure I : Compound 4u, 83% yield

al 4CzIPN (0.5 equiv),

RN TTMSOH (50 equiv), Cl
NH NayCOj (100 equiv) V/,\"/,\\rvh
A + BocN |
[e]

DMSO/,0 (3:1) d
HP-7 1h 5 min, rt NBoc
10 nmol 1 equiv 25 equiv blue Kessil 4u
83 %
Molecul ight: 5348.51 g/mol
olecular weight: 5348.51 g/mo Molecular weight: 5571.89 g/mol
T . bl M.n

LL_2_46_12 234 (1.972) W1 [EV-61575.116] (Gs.0.750,510.2000,2.00,L10,R10). Cm (140:266)

55760 _
556082
=
57440
257159
5598.0
165469)
’
54300
83385
3014.0 63200
56330 61092
10 Lrrrrprerer TP T —r——— T ——————r e T Mass.
3200 | 2400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | §800 < 5000 6200 6400 | 6600 | 6800 | 7000 | 7200 | 7400 | 7600 | 7800 | 000
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General procedure I : Compound 4v, 77% yield

Cl

VZ,\V7,\ " >: MeO,C,,
o) \ * BocN:> 7& !

-7 1
10 nmol 1 equiv 25 equiv
Molecular weight: 5348.51 g/mol

LL_2_46_16 238 (2.006) M1 [Ev-62219t14] (G5.0.750.510:2000,2.00,L 10.R10): Cm (149:267)

4CzIPN (0.5 equiv),

TTMSOH (50 equiv), Cl
NayCOj (100 equiv) MNH

CO,Me
DMSO/H,0 (3:1) o
5 min, rt NBoc
blue Kessil

4v
77 %
Molecular weight: 5643.9 g/mol

1 Scan Es-
50365

56480
503262
58160
299817
54300
84495
73660 74780
7766.0
STy 55720 o
5400 | 5600 | 5800 | 6000 | 6200 | 6400 | 6600 | 800 | 7000 | 7200 | 7400 | 7600 | 7800 | 8000

3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800

5000

5200
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General procedure I : Compound 4w, 72% yield

Cl

MNHC
g A

-7
10 nmol 1 equiv
Molecular weight: 5348.51 g/mol

Meoch%|

im
25 equiv

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),
Na,COj3 (100 equiv)

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

el
VZ\%7,\ '}
o CO,Me

4w
72 %

Molecular weight: 5474.73 g/mol

LLL247.7 191 (1 610) 1 [Ev61043 16] G0750.5102000 200 L 10 R10), O (140.266) 1 scans-
samo_ Tises
T
=
saas0
)
ss020
su0q | 1663
w2y
e
7ot 13504
10 e e b mass.
A VPR ot A 5 4 2 e R A T A Y
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General procedure III : Compound 4x, 58% yield

4CzIPN (0.5 equiv),
MNH TTMSOH (30 equiv),
2 g + MeOZCM Na,CO; (100 equiv) IR\

o DMSO/H,0 (3:1) IS CO,Me
- im 5 min, rt
10 nmol 1 equiv 15 equiv blue Kessil 53)2/

Molecul ight: 5252.0 g/mol
olecular weight: 5252.0 g/mo Molecular weight: 5454.32 g/mol

bl
LL_2.62.11 194 (1.636) M1 [Ev-G3855.16] (55075050 2000 200.IDR10): G (149250) —
sigo_ Tooes
e
-
fr==3
-
-
i
s
w500
784z 85807
34100 (
; I
Ciz ness
P s i e Y e e e s e s e e gt

S124



General procedure III : Compound 4y, 95% yield

NHBoc
MNH

P

10 nmol 1 equiv
Molecular weight: 5252.0 g/mol

MeO,C

1a
15 equiv

4CzIPN (0.5 equiv),
TTMSOH (30 equiv),
Nay,COj3 (100 equiv)

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

V/,\"/,\\vh

BocHN
—CO,Me
o

4y
95 %
Molecular weight: 5521.41 g/mol

Lkl I
EYPS_10_2 202 (1709) M1 [Ev-56700 116] (G50 750 51020002 0010 R10) G (149.286) Scan s
5260 _ Ties
e
so040
oot
=
55620
54240 63504
Tt i
10 Ty wrper rryer i mass.
O v et i v i e i g e il e i i e g
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General procedure I1I : Compound 4z, 60% yield

4CzIPN (0.5 equiv),

IR __\H
:
o ;
HP-8
10 nmol 1 equiv
Molecular weight: 5252.0 g/mol

BOCN%I

1h
15 equiv

EYP3_10_12 210 (1.770) M1 [EV-56443 1114] (Gs.0.750,510:2000,2.00,L10,R10); CIm (149:266)

TTMSOH (30 equiv),
Na,CO; (100 equiv)

IRy

DMSO/H,0 (3:1) (o]
5 min, rt
blue Kessil 4z
60 %

NBoc

Molecular weight: 5475.38 g/mol

1 Sean ES-
1.94¢5

54800
194177
56480
1782
=
75320
55964
72620
5256.0 40844
7362
7886.0
41100 27994
25164 6850.0
20099
1 e e e mass.
3000 | 3200 | 3400 | 3600 | 3800 = 4000 4200 4400 | 4600 4800 = 5000 | 5200 = 5400 = 5600 5800 | 6000 6200 ' 6400 ' 6600 ' 6800 = 7000 ' 7200 ' 7400 ' 7600 7800 8000
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General procedure IV : Compound 4aa, 93% yield

4CzIPN (0.5 equiv),

" F
TTMSOH (2 equiv), 2NV, \\ F
W7 \7,\ " MeOLG NHBoc Na,CO (100 equiv) —NH /) BocHN
W + 2O COMe
I CFs ! DMSO/H,0 (3:1) o
5 min, rt

HP-9 1a blue Kessil 4aa

10 nmol 1 equiv 25 equiv 93%
Molecular weight: 5385.99 g/mol Molecular weight: 5631.40 g/mol

N | L

LL_2 6210 223 (1.880) M1 [EV-69421 1121] (G5.0.750,610:2000,2.00,L10,R10); Cm (155:272)

1: Scan ES-
35168

311470
5656.0
2656670
=
58020
593038
1 oo oo e
5200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 6000 « 6200 | 6400 ' G600 | 6800 | 7000 | 7200 | 7400 | 7600 ' 7800

mass
8000
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General procedure IV : Compound 4ab, 72% yield

V/\"/,\=
FOA o

-9
10 nmol 1 equiv
Molecular weight: 5385.99 g/mol

10
25 equiv

LL_2_45_1 221 (1.863) M1 [EV-60764 1114] (Gs.0.750,510:2000,2.00,L 10,R10), Cm (145.266)

4CzIPN (0.5 equiv),
TTMSOH (2 equiv),
Na,COj3 (100 equiv)

DMSO/H,0 (3:1)
5 min, rt
blue Kessil

o NTos

4ab
72%

Molecular weight: 5639.45 g/mol

1 ScanEs-

5644.0 2305
238777
=
56120
10112
6940.0
53860 52273
8194
56820 74060
21| g 63500 20553
23885 25037
10 — + mass.
3000 | 5200 | 3400 | 3600 | 3800 | 4000 ' 4200 | 4400 | 4600 4300 | 5000 ' 5200 = 5400 5600 5800 | 6000 ' 6200 ' 6400 ' 6600 6800 | 7000 | 7200 ' 7400 ' 7600 ' 7800 ' 8000
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General procedure IV : Compound 4ac, >95% yield

4CzIPN (0.5 equiv), E
TTMSOH (2 equiv), 2.\ \ F

SR _\H Na,COj (100 equiv) NH /

}.—@—/( +  MeO,C 1
J CFs DMSO/H,0 (3:1) o ‘\ O CO,Me
5 min, rt
HP-9 1m blue Kessil 4ac
10 nmol 1 equiv 25 equiv >95%
Molecular weight: 5385.99 g/mol Molecular weight: 5564.32 g/mol

LL_2_45 2 222 (1.872) M1 [EV-50421,1115] (G5.0.750,510:2000,2.00,L10,R10); Cin (149:267) 1: Scan Es-
5560.0_ 41165
41242

57380
103155

10 e e e mass.
3000 | 5200 | 3400 | 3600 | 3800 4000 | 4200 4400 | 4600 4800 = 5000 | 5200 | 5400 = 5600 5800 | 6000 6200 ' 6400 ' 6600 = 6800 ' 7000 7200 ' 7400 ' 7600 ' 7800 ' 8000
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General procedure IV : Compound 4ad, 63% yield
With the following modifications: TTMSOH 20 equiv, 20 mM in DMSO

P

20 equiv

P/ \"7,\
NH CFy
[¢) C \\

HP-9 (1 equiv)

Molecular weight: 5385.99 g/mol

4CzIPN (0.5 equiv),
TTMSOH (20 equiv),
NayCOj3 (100 equiv)
- -
DMSO/H,0 (3:1)
5 min, rt, blue Kessil LED

RO, p

[o}

4ad
63%
Molecular weight: 5546.8 g/mol

QA
N\N

10
3000 | 3200 | 2400 | 3800 3300

S130
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General procedure for telescoped reaction from redox active ester: Compound 3i, 90% yield

PPhg (0.1 equiv),

Z\7,\
SR

HP-1 (1 equiv, 10 nmol)

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

0 O "
BocNQ_/{ Liisequ) [ Na,COj (100 equiv) IRy
ocl | _—
O-N
acetone, t, 24 h 5 SO0 1) ep 0 NBoc
o] blue LED 25 equiv min, rt, blue Kessi
s2 3i
90 %
Molecular weight: 5503.41 g/mol
TR W T N i
LL_2_48_2 216 (1.621) M1 [Ev-60061,116] (55.0.750.510.2000.2.00 L 10,R10), Cm (149:266) 1 Scan €S-
55040 712e5
711078
56720
s
*
75660
137967
10 berrrprerere e e rrre e e mass.
3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 ' 5200 ' 5400 « 5600 5800 | 600D | 6200 | G400 | GH0O | GO0 | 7000 | 7200 | 7400 7600 ' 700 ' 6000
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General procedure for telescoped reaction from redox active ester: Compound 3p, 93% yield

IR NH

PPh; (0.1 equiv),

s

HP-1 (1 equiv, 10 nmol)

4CzIPN (0.5 equiv),
TTMSOH (50 equiv),

(oo} .
@_{ Lil (1.5 equiv) Na,CO3 (100 equiv) MNH
O-N !
acetone, 1t, 24 h DMSO/H,0 (3:1) d
5 min, rt, blue Kessil LED
o blue LED 25 equiv in, u il
S3 3p
93 %
Molecular weight: 5454.38 g/mol
) " L .
LL_2_48_3 226 (1.905) M1 [EV-60437.I11] (Gs.0.750,510:2000,2.00,L10,R10); Cm (155:272) 1 Scan s
54540 _ 14005
1297484
=
56220
607149
1 — mass.
3200 | 3400 | G600 | 5800 | 4000 | 4200 | 4400 | 4600 | 4000 | 5000 | 5200 | 5400 | 5600 B0 | 6000 | 6200 | 6400 | 6800 | 6800 | 7000 | 7200 7400 ' 7600 ' 7000 | 5000
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General procedure for telescoped reaction from redox active ester: Compound 20, 28% yield

PZ\YZ,\ -

HP-1 (1 equiv, 10 nmol)

4CzIPN (0.5 equiv),
TTMSOH (40 equiv),

PPhg (0.1 equiv),
i Na,CO5 (100 equiv)

Lil (1.5 equiv)

O O
MeOQC%
O-N

o
sS4

wos i |

25 equiv

DMSO/H,0 (3:1)

acetone, rt, 24 h 1
blue LED 5 min, rt, blue Kessil LED

‘
|
ik
LL_2 48_4 186 (1.568) M1 [Ev-60571,t14] (Gs,0.750.510:2000,2 00, L10.R10); Cm (154:272) 1: Scan ES-
s T
E
.
-
- s
B
soso
p
e a0
w700 g o z0 s
- P o
s poct o
53340 5984.0 61440 23381 7496.0
W | |
i | 1 o
B T e e T

WA

o CO,Me
20
28%
Molecular weight: 5444.29 g/mol
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Control

4CzIPN (0.5 equiv),

SRR o0 o TTMSOH (50 equiv),
NH C . Na,COj (100 equiv) 7.\, \\"
O-N,
) DMSO/H,0 (3:1) P
. 5 min, rt, blue Kessil LED
HP-1 (1 equiv, 10 nmol) [¢]
5318.17 g/mol S3 3p
trace
Molecular weight: 5454.38 g/mol
LL_2_48_7 202 (1.703) M1 [Ev-63411.1t15] (Gs,0.750,510:2000,2.00,L10,R10); Cm (155:272) 1: Scan ES-
s458.0 065
230030
s540
12177
=
75100
92855
56220
84600
4900
71
{
68160
56350
5604.0 | 53677 57993
K
46760
51340
2 a1 70320 T6s0
3180 49180 66680 68340 37484
178 T 63240 32602 35019
31947 260
30860 40000 50080 57880 292 2105 a2t
26038 15 25128 2764 [N “ 26758
10 + - —r -
P00 | 00 | 000 | 3000 | 4000 | 4200 | iAo | 4m00 | 4w00 | 3000 | 5200 | 5400 | 3600 | 5800 | 6000 | G200 | 5406 | G360 | 6800 | 7000 | 7200 | 7400 " 7800 | 7800 | 8000
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General procedure for telescoped reaction from carboxylic acid: Compound 3q, 67% yield

DIH

[

DCE, reflux, 2 h
white light irradiation

COOH

HP-1 (1 equiv)

20 equiv

4CzIPN (0.5 equiv), RO
TTMSOH (40 equiv), NH
Na,CO; (100 equiv)
o)
1 DMSO/H,0 (3:1)
5 min, t, blue Kessil LED 3q
67 %

Molecular weight: 5426.09 g/mol

S, - St
GL_IL271 229 (1.930) M1 [EV-69799,120] (G5.0.750,510:2000.2.00,L10 R10); Cm (202:320) + Scan Es-
50280 4360
4359557
=
55960
21717
S50 219
612239
. 0 —
3000 5200 5300 | 3800 | 300 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 ' S0 | 5600 5600 | 6000 | 6200 | G400 G300 | 6800 | 7000 | 7200 | 7400 " 700 ' 7600
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General procedure for telescoped reaction from carboxylic acid: Compound 3r, 90% yield

V/\V/,\\

HP-1 (1 equiv)

4CzIPN (0.5 equiv), 7.\ \
TTMSOH (40 equiv), NH
DIH Na,COj3 (100 equiv)
o
COOH DCE, reflux, 2 h | DMSO/H0 (3:1)
white light irradiation 20 equiv 5 min, rt, blue Kessil LED Qgrc/
A

Molecular weight: 5438.33 g/mol

1 Scan €S-
54360 648e6
6478526

GL_I_270 191 (1.610) M1 [Ev-69963.121] (Gs.0.750.610:2000,2.00,L10,R10); Cm (1

55040
1645971

10 e e e e mass
3000 | 3200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5400 | 5600 | 5800 | 6000 | 6200 | 5400 | 8800 | £800 | 7000 | 7200 | 7400 | 7600 | 7200 ' 8000
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General procedure for telescoped reaction from carboxylic acid: Compound 3i, 76% yield

P\ \

HP-1 (1 equiv)

4CzIPN (0.5 equiv), 7\ \
TTMSOH (40 equiv), NH

DIH Na,CO3 (100 equiv)
BocNC>7000H { BocN ! } o NBoc

DCE, reflux, 2 h 5 DMSS{"E? (3:1|)LED 3i
white light irradiation 20 equiv min, rt, blue Kessil 2o

Molecular weight: 5503.41 g/mol

" f
GL_I_256 214 (1.804) M1 [Ev-65780,118] (G5.0.760,610:2000,2.00,L10,R10); Cm (148:266) 1: Scan €S
55020 _ 2315
2305749
®
56860
608779
56700
a77691
75620
a3
- mass.

10
3000 | 5200 | 2400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 5800 | 5800 | 6000 | 6200 | 6400 | 6800 | €800 | 7000 | 7200 | 7400 | 7600 | 7800 ' £000
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General procedure for telescoped reaction from carboxylic acid: Compound 3s, 84% yield

PZ\"Z,\ -

PaWa
HP-1 (1 equiv)

4CzIPN (0.5 equiv),

TTMSOH (50 equiv),
MeO,C
MeO,C DCE, reflux, 2 h z DMSO/H,0 (3:1) o
white light irradiation 5 min, rt, blue Kessil LED COMe
9 25 equiv ’ 3s
84%
" "
.5 1901670 Y [ OTO120) 3.0 20002.0 0K O 142256) S
o _ g
s
.
w60
Ein
0 T
414283 ‘ 432090
10 4 ———— \ mass

— — — —
3200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4500 | 4800 | 5000 | 5200 | 5400 « SH00 | 5800 « 6000 | 6200 « £400 | G800 | 5800 | 7000 | 7200 | 7400 7800 | 7800 ' 8000
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General procedure for telescoped reaction from alcohol: Compound 3t,

P/ \"Z,\ -

HP-1 (1 equiv)

WA

0 4CZIPN (0.5 equiv),
TTMSOH (40 equiv),
| Na,CO3 (100 equiv)

DMF, tt, 1 h { >I DMSO/M,0 (3:1)

. 5 min, rt, blue Kessil LED
40 equiv

V/\"/,\\ivm

>95% yield

o

3t
>95 %

Molecular weight: 5389.3 g/mol

LL_2 645 200 (1762) M1 [Ev-63778 117] (Gs.0.750,510:2000,2 00,L 10,R10); Cm (140.268) 1 Sean Es-
53880 _ 1.88e6
1884328
=
5650.0
380085
10
T200 | 3400 | 3800 | 3800 | 4000 | 4200 | 4400 | 4800 | 4300 | 5000 | 5200 | 5400 | 5800 | 5200 | 6000 | 6200 | 6400 | 6800 | €300 | 7000 | 7200 | 7400 | 7600 | 7200 | 8000
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General procedure for telescoped reaction from alcohol: Compound 3u, 90% yield

V/\"7,\ v

0. ||=*?\© HP-1 (1 equiv)
©/O 4CzIPN (0.5 equiv),

SRR _
TTMSOH (40 equiv), NH

OH | Na,COj3 (100 equiv)
BocNi>—/ { BocNi>_/ } o
DME 1t, 1h DMSO/H,0 (3:1) s
40 equiv 5 min, rt, blue Kessil LED 909’/0 NBoc
Molecular weight: 5489.3 g/mol
L "
LL_2_64_1 193 (1.627) M1 [EV-56909,122] (35.0.750,510:2000,2 00,L10.R10); Cm (131:248) 1 Sean€s-
54000 _ 7.5%6
T831712
=
56560
2609028
10 mass

5200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 = 4600 ' 4800 | 5000 | 5200 5400 5600 | 5800 | 6000 6200 « 6400 6600 | 6800 | 7000 | 7200 | 7400 = 7600 ' 7800 ' 8000
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General procedure for telescoped reaction from alcohol: Compound 3i, 92% yield

BOCNC>70H

DMF, rt,1h

40 equiv

=0

Y/ \Y7,\ Wy

HP-1 (1 equiv)

H

<

o]

4CzIPN (0.5 equiv),
TTMSOH (40 equiv),
Na,CO;3 (100 equiv)

DMSO/H,0 (3:1)

5 min, rt, blue Kessil LED

3i
92 %
Molecular weight: 5503.41 g/mol

"N e
LL_2 64_2 213 (1.796) M1 [EV-84717,1t10] (Gs,0.750,610:2000,2.00,L10,R10); Cm (149:266) 1: Scan ES.
55020 _ 337¢6
3369890
B
1015284
75620
360618
0 T prs At L st L T e T e T eI mass
3000 3200 3400 3600 3800 4000 4200 4400 = 4600 = 4800 5000 = 5200 5400 = 5600 = 5600 = 6000 6200 6400 6600 6800 ~ 7000 = 7200 = 7400 7600 7800 8000
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General procedure for telescoped reaction from alcohol: Compound 3m, >95% yield
With the following modification: 3 equiv of [P(OPh);:Me]l

/,\/,\ -

°
O\..‘_,,EI{\ C HP-1 (1 equiv)
4CzIPN (0.5 equiv),

TTMSOH (40 equiv),

©) CoMe i
FmocHN,, /CO2Me 3 equiv { F’“°°”“'j\ Na,CO3 (100 equiv) IR
j\oH DMF, tt, overnight ! DMSO/H,0 (3:1) 4
in, rt, blue K il LED
40 equiv 5 min, t, blue Kessi NHEmoe
3m  MeOC
>95%

Molecular weight 5653.47 g/mol

LL_2_60_3 220 (1.855) M1 [EV-67530.1119] (Gs.0.750,610:2000,2.00,L10,R10); C (149:267) 1 Scan €S,
Ya7es

56560 _
4371447

56240
1105848

10 mass
3000 | 5200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4800 | 4800 | 5000 | 5200 | 5400 | 5800 | 5800 | 6000 | 6200 | 6400 | 6600 | 6800 | 7000 | 7200 | 7400 | 7600 | 7800 | 8000
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10.DNA Damage Assessment

10.1 Workflow overview

A
H
RARN
o 5a
standard conditions*
CO,Me
NHBoc
A H
o NRFURAN
RSN 6
- [¢]
5b-d Is)
N T3 ligation N
CO,Me
XN NHBoc
H H
AR N NN 6-T3
5-T3b-d e} [}
T4-T5 ligati:
LY\ igation lm come
XN NHBoc
JA LA A AN A T A I b I | i 6-T3-T45
5-T3-T45b-d o) o)
CO,Me
NHBoc
H
SRR N 7
5-T3-T45-CPb-d o (6-T3-T45-CP)

Figure S2: Workflow for the DNA damage assessment.

10.2 Preparation of materials

) X

DMTMM (40 equiv) H
_—————

MOV NH2 + HO DMA/NaB(OH), AU N

buffer (pH 9.5),
o i, 16 h o
NH,-HP-ST-T1-T2 d 5a
(400 nmol) (40 equiv)

[1 mM] effective concentration
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Preparation of 4-vinyl benzamide-capped cycle 2 DNA tag (5a).

To a 1.5 mL PCR was added 400 nmol DNA (NH,-HP-ST-T1-T2, 80 puL, 5 mM in water, 1 equiv) in
water. To this was added 320 pL of sodium borate buffer (pH 9.4), followed by the addition of 80 uL
DMTMM (16000 nmol, 200 mM in water, 40 equiv), and 80 pL of 4-vinylbenzoic acid (16000 nmol,
200 mM in DMA, 40 equiv). The reaction was equipped with a stirbar and allowed to stir at room
temperature overnight. In the morning, the reaction solution was clear and colorless.

Following the conclusion of the reaction, the reaction sample was subjected to an ethanol precipitation
according to General Procedure 1. The DNA pellet was then resuspended in 200 pL of water, and a 1
pL aliquot was taken for LCMS analysis. The DNA solution was then frozen in an acetone/dry ice bath
and lyophilized to give the DNA material as a colorless solid.

A sample of the 4-vinyl benzamide capped, elongated DNA was kept for DNA damage analysis without
being subjected to the on-DNA photoredox cross-coupling conditions.

MeO,C

NHBoc
CO,Me
I 1a (25 equiv) 2

A 4-CzIPN (0.5 equiv), NHBoc
H (TMS)3SiOH (50 equiv) H
W\/ Na,COj3 (100 equiv), MM/
DMSO/H,0 (3:1), 5 min,

5 rt, blue LEDs 6

[0.3 mM] effective concentration

Synthesis of cycle 2 DNA BCP-coupled product (6).
Reaction conditions A, B, and C were each carried out as 10 x 10 nmol reactions, then pooled to give
on 100 nmol sample for gPCR and NGS analysis.

To a 0.2 mL PCR tube was added 5 uL of 4-CzIPN (5 nmol, 1 mM in DMSO, 0.5 equiv), followed by
the addition of 10 uL of I-BCP (250 nmol, 25 mM in DMSO, 25 equiv), 10 pL of (Me3Si);SiOH (500
nmol, 50 mM in DMSO, 50 equiv), and 2.5 pL of Na>COs (1000 nmol, 400 mM in H>O, 100 equiv).
Finally, 4-vinyl functionalized DNA-HP material was added (5 pL, 2 mM in water, 10 nmol) and the
solution was vortexed for 30 s. The PCR tube was then suspended about 2 in in front of a 456 nm PR-
160 Kessil lamp and irradiated on 100% power for 5 mins. At the conclusion of the reaction time, the
reaction solution was clear and colorless in appearance. At the conclusion of the reaction time, the
reaction solution was taken up into 100 puL of water. 30 uL of this solution was syringe filtered into a
low-volume LM-CS vial, this solution was diluted to 90 puL by the addition of 60 uL of ddH,O. The
reaction sample was then submitted for LC-MS analysis. LC-MS showed 39% yield for the desired
product.

Reaction sample 6 were subjected to the normal reaction conditions and irradiated for 5 mins.

Reaction sample 5b were subjected to the reaction conditions but were covered with aluminum foil to
avoid irradiation (dark control).

Reaction sample Sc were diluted with appropriate volumes of DMSO and water and irradiated in the
absence of reagents.

Reaction sample 5d were not subjected to reagents or irradiation.

S144



At the conclusion of the reaction, the 10 reaction samples were combined for each of the samples and
subjected to an ethanol precipitation according to Section 2.2. The precipitated DNA material was taken
up into 200 puL of water, frozen in a dry ice/acetone bath and lyophilized in preparation for subsequent
ligation steps, followed by qPCR and NGS analysis.

10.3 Ligations

Cycle 3 (T3) ligation (5-T3a-c, 6-T3)

To each tube of 5b-d and 6 (50 nmol, | mM in ddH,O) was added 1.8 equiv T3 (90 nmol, 1.98 mM in
ddH,0), 10X T4 DNA ligase buffer(20.00 pL), ddH2O (82.5 uL) and T4 DNA ligase (2 pL, 30 U/ pL).
The tubes were vortexed, centrifuged and stood at 16°C for 16 h. After that the samples were subjected
to ethanol precipitation and spin filtration with 10K membrane. The ligation efficiency was detected by
gel electrophoresis and LC-MS analysis.

Mark Sampe [ i

6-T3 98.97%

- T2 T3 6-T3 5-T3b 5-T3c¢c 5-T3d

& o
- e e ew 5-T3b 97.99%
5-T3c 97.01%

5-T3d 98.48%

Figure S3: Gel image and yield (LC-MS) for the T3 ligation.

Cycle 4 and 5 (T45, library tag) ligation (5-T3-T45a-c, 6-T3-T45)

To each tube of 5-T3a-c and 6-T3 (20 nmol, 1 mM in ddH,O) was added 1.3 equiv. T45 (26 nmol, 1
mM in ddH»0), 10X T4 DNA ligase buffer (8 pL) , ddH,O (25 puL) and T4 DNA ligase (1 pL, 30
U/ uL). The tubes were vertexed, centrifuged and stood at 16°C for 16 h. After that the samples were
subjected to ethanol precipitation and spin filtration with 30K membrane. The ligation efficiency was

detected by gel electrophoresis and LC-MS analysis.
e [

6T3T45  100%  79.6%
g p———, 5T3-T45b  99.75%  83.7%

T3 T45 6-T3-T45 5-T3-T45c 5-T3-T45¢ 99.68% 90.5%
B == s e - 5T3T45d 98.88%  84.7%

Figure S4: Gel image and yield (LC-MS) for the cycle 4 and library tag ligation.
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Closing tag ligation

To each tube of 5-T3-T45a-c and 6-T3-T45 (1 nmol, 1 mM in ddH,O) was added 2 equiv closing tag
(2 nmol, 1 mM in ddH>0), 10X T4 DNA ligase buffer (2 uL), ddH>O (15.6 uL) and T4 DNA ligase (0.4
uL, 30 U/ uL). The tubes were vortexed, centrifuged and stood at 16°C for 16 h. After that the samples
were subjected to ethanol precipitation and gel electrophoresis.

M 1 2 3 4 5 6 7 8 9
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Sample ID

]

M Marker -

1 cP —

2 B6-T3-T45  200- gy

3 7 150- S - o - Ligati roduct
4 5-T3-T45D  100- ey | ] ™ ] - Ligation procuc
5  5.T3-T45.CPp 75 == - N - . -~ e

6  5T3.Tasc  SO- = B IR = =4 = W

7 5.T3-T45-CPc o

8 5.T3.TA5d  25- e .

9 5.T3.T45-CPd
1500 - | Lane No. | Sample ID_|
850 - — L Marker

700 — — 1 CP

2 6-T3-T45

500 3 7

) — 4 5-T3-T45-CPb
— J— 5 5.T3-T45-CPc

6 5-T3-T45-CPd

200 = —

150 — e—— . . )

- Ligation product
100 - — - Ligation by-product

50 = cmmm—

25— [ —

15-

Figure S5: Gel images for the closing tag ligation.

10.4 qPCR and Next Generation Sequencing (NGS)

qPCR procedure

gqPCR was performed with the SYBR Green Master Mix kit (Thermo) on a Real-Time PCR System
(QuantStudio 7 Flex). All samples were subjected to PCR cycles as follows: 50°C incubation for 2 min,
then 95°C heat activation for 5 min followed by 40 cycles of 95°C denaturation (10 seconds each), 55°C
annealing (15 seconds each), and 72°C extension (30 seconds each).

To assess the amplification efficiency, the quantity of the full-length DNA templates was first
normalized based on the Agilent 2100 Bioanalyzer result and gPCR with serial dilutions was performed.
Linear fitting was then calculated respectively based on the CT values. The slope was then used to
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determine amplification efficacy, which was found to be comparable between the reaction sample and
the controls (~90%).

qPCR results
_ - % PCR
PCR Effciency s o1 BT
% y=-3571x+38993 @5.T3.-T45-CPb 7 91.57%
y=-3.577x+38.255 ®5-T3-T45-CPc 5-T3-T45-CPb 90.56%
20 5.T3.T45-CPc  90.35%
y=-356x+38.972 ©5.T3-T45-CPd 5.T3.T45-CPd  90.94%

o

Average CT
S

48 53 58 6.3 6.8 73 78 83 88 93
log10 (copies)

Figure S6: qPCR efficiency.

Next Generation Sequencing (NGS)

Samples were diluted to 1E+7 copies/35 pL as a template for PCR amplification. To a PCR tube was
added diluted sample (35.0 pL), 10x high fidelity PCR buffer (5 pL), 50.0 mM MgSO, (2 pL), 10 mM
dNTP mix (1 pL), Platinum Taq DNA Polymerase (0.2 pL), 10 uM forward primer (2 pL), 10 uM
reverse primer (2 pL), and nuclease-free water (2.8 pL). The PCR products were purified by the
Agencourt AMPure XP Beads method. The purified samples underwent next-generation sequencing
(Illumina NovaSeq). Bowtie2 was used to map the sequenced reads to reference sequence (primer +
coding region sequence) by local alignment. The detailed mapping identities were extracted from
CIGAR string and XM flag in the SAM format. The translation rate of the four samples were found to
be comparable and the percentage of the sequences that was a perfect match ranged from 73% for
reaction sample 7 to 78% for the control 5-T3-T45-CPd. When normalized to the control, reaction
sample 7 was a 94% perfect sequence match, indicating just 6% mutated sequences.
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Figure S7: Results and analysis of the NGS data.
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