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1. General Information

Equipments and chemicals

VWR® modular heating block (64 wells) was used to heat PCR tubes to run the DNA
reactions. 10K variable speed mini centrifuge (BT604) was purchased from BTLab
Systems. VWR® 9 mm screw-thread polypropylene vials and screw caps were used
to submit the samples to HPLC-MS. Hexafluoroisopropanol (HFIP) was purchased
from Oakwood. N,N-Dimethylacetamide (DMA) was obtained from Honeywell. N, V-
dimethylformamide (DMF) and acetonitrile (CH;CN) were obtained by passing the
previously degassed solvents through an activated alumina column. Deionized water
was used in all the reactions. Pd(OAc), was purchased from Strem Chemicals, Inc.
Ag,CO;, AgOAc, AgTFA and Ag;PO, were obtained from Sigma-Aldrich. All other
reagents were purchased at the highest commercial quality and used without further
purification. Ligands were prepared via our previously published protocols except
some of them are commercially available. The iodo-substituted heteroaromatic acids
were received from Pfizer. Carboxylic acids, amides and ketones bearing directing
groups were synthesized via our previously published protocols except some of them

are commercially available.

DNA headpiece material

DNA headpiece (5’-/5Phos/GAGTCA/iSp9/iUniAmM/iSp9/TGACTCCC-3’, Figure
S1) was obtained from Biosearch Technologies, Petaluma, CA. The abbreviated DNA

headpiece is shown below.
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Figure S1. The structure of DNA headpiece.

Analysis of DNA samples

DNA concentration: DNA samples subjected to HPLC-MS analysis were prepared as

0.1 mM in H,0, assuming 100% of DNA total recovery after reaction.

Analysis: One microliter of the DNA solution was analyzed on a Waters [-Class LC
with a Waters BEH C18 column (2.1 x 55 mm, 1.7 pm, 130 A) using a gradient of
114 mM HFIP and 14 mM Et;N in water (A) and methanol (B) (0.3 mL/min, 10 - 26%
B over 10 minutes) at 60 °C. The yield was determined by calculating the percentage
of UV absorbance at 260 nm corresponding to the product peak, ignoring potential
UV absorption coefficient differences between DNA products and assuming 100%
mass recovery. Peak identities were determined by ESI using the [M]*-ion.

Deconvolution: Data visualization and integration was performed with Mass Lynx

V4.1 software.

Yield calculation: Ignoring UV coefficient difference for all DNA products and

assuming 100% of DNA total recovery, the yield of DNA products were determined
from UV absorbance trace (260 nm) peak area using the equation below:

%UV (product)
Yield (product, %) = %UV (DNA starting material before reaction) x 100%

MS deconvolution: While multi-charged (negative) mass was observed, triply charged

mass was determined to be base peak in all cases. Observed m/z could be calculated

as m/z=[M]/z - 1.00794.

S3



2. Ligand Structures L1-L13

Me Me
O,N
A
r coH \E\,\I\
AcHN
NMe, SPh i N0

COQH Bn NHAc H
L5 L6

F O
0N A N0z _~CF3 CI O3 02N A CFs FaC N0z g
I I I I I I OH
N0 N0 N0 N" 0 N“To TN"To F
H H H H H H
L7 L8 L9 L10 L11 L12 FoLs

The Ligands L3, L5, L6-L13 were purchased from Sigma-Aldrich, Nova Biochem,
TCI and Combi-Blocks Inc. The Ligands L1,! L2,> L43 were synthesized according to

our previous reports.

S4



3. Preparation of DNA-Conjugated Aryl lodides

3.1 General Procedure 1 for DNA-Conjugated Aryl Iodides

|
0 @ I 1) DMTMM, borate buffer
- + ¥ o
NH; HO f 2) H,O/MeCN/DIPEA (8/1/1) :I\N n

H s

Materials

Headpiece: 20 mM in H,O

Sodium carboxylate: 1.0 M in water [1 mmol acid was added into 1.0 mL aqueous
NaOH (40 mg) solution]

DMTMM: 1.0 M in water (294.7 mg DMTMM dissolved in 1 mL H,0)

Borate buffer: 100 mM in H,O

General Procedure 1

1) To the headpiece solution (400 nmol, 20 pL), was added borate buffer solution
(300 pL), sodium carboxylate (100 equiv, 40 uL.) and DMTMM (100 equiv, 40 uL).
The mixture was vortexed and standed at room temperature for 3 h.

2) To the mixture was added 5 M NacCl solution (40 pL) and cold ethanol (1.2 mL,
ethanol stored at -20 °C). The mixture was then stored at a -20 °C freezer for more
than 30 minutes.

3) Centrifuge the sample for 7 minutes at 4 °C in a microcentrifuge at 10000 rpm. The
above supernatant was discarded and the precipitate was dried under vacuum. Then
the pellet was dissolved in deionized water (320 pL) and CH;CN (40 puL) followed by
addition of DIPEA (40 uL), heated at 70 °C for 12 h.

4) Cooling to room temperature, 5 M NaCl solution (40 pL) and cold ethanol (1.2 mL)
were sequentially added and the resultant mixture was stored at -20 °C for 30 min.
The mixture was centrifuged at 4 °C for 7 minutes at 10000 rpm before the resultant
supernatant was removed, and the precipitate was dried under vacuum. The pellet was
dissolved in deionized water (40 uL, 10 mM), which was used in next experiment
without further purification.

5) HPLC-MS analysis: 1 pL of this solution (10 mM) was transferred to a 200 pL
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microcentrifuge tube, diluted with 99 pL of H,O to prepare the testing sample at 0. 1

mM concentration.

3.2 Structures of S1-S23
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The iodo-substituted aromatic acids S1-S13 were purchased from Sigma-Aldrich,

Oakwood, TCI and Combi-Blocks Inc. The heteroaromatic acids S14-S23 were

received from Pfizer.

3.3 LC Trace and Mass Characterization of S1-S23

LC Trace and Mass of Sla

|
O
DNA

N
H

Following General Procedure 1.

Yield: 85%

Exact mass: 5178.8211
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Triply charged mass [M]/3 - 1.00794, calculated 1725.2658; observed 1725.2783.

15:(Time: 8.44) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (851:857-(820:826+889:895)) 1.TOF MS ES-
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15:(Time: 8.44) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (851:857-(820:826+889:805)) 1. TOF MS ES-
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LC Trace and Mass of S1b

(0]
DNA

~

N
Following General Procedure 1.
Yield: 83%

Exact mass: 5052.9244

Triply charged mass [M]/3 - 1.00794, calculated 1683.3002; observed 1683.3007.

13:(Time: 5.13) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40 00 ,0.010); Combine (471:478-(445:451+504:510)) 1.TOF MS ES-
4 1e+007
1683.9728
- 25 1683.3007) 1684 6450
16829846, )i 15°1-9547 1703.9450
0z T T T T T r T T T T T miz
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13:(Time: 5.13) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (47 1:478-(445.451+504:510)) 1. TOF MS ES-
4.1e+007
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LC Trace and Mass of S2

o

DNA _
N
H

Following General Procedure 1.
Yield: 83%

Exact mass: 5178.8211
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Triply charged mass [M]/3 - 1.00794, calculated 1725.2658; observed 1725.2783.

16:(Time: 8.21) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (825:832-(797 802+B65:871)) 1:TOF MS ES-
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16:(Time: 8.21) Center (Top,4, Ar);, Smoath (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine ($25:832-(797:802+865:871)) 1-TOF MS ES-
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LC Trace and Mass of S3

N
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Following General Procedure 1.
Yield: 78%
Exact mass: 5192.8367

Triply charged mass [M]/3 - 1.00794, calculated 1729.9376; observed 1729.9423.

14:(Time: 8.71) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (882:589-(842:848+021:027)) 1. TOF MS ES-
37e+007
6483490 741.1158 5847968 17306237
100 0 -
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Range: 1.308
(14)
78%
5192.8369(4%)
1.0 .
99146
2
<
50e-1 (5) @)
2% 2%
4.80 7.25
2136 2421
L A L VAL LA Ly L s A AL me ) LA LA LA s AN LA A A A T Time
200 250 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 10.00 10.50

LC Trace and Mass of S4

N
DNA”~
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Following General Procedure 1.
Yield: 74%
Exact mass: 5164.8054

Triply charged mass [M]/3 - 1.00794, calculated 1720.5939; observed 1720.6038.
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19:(Time: 7.29) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (730:737-(684:689+774:779))

1.TOF MS ES-

5364007
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: . [ l.’SEU oz2¢ 12007074 \orasan | 17285969 e 25823960 -
! 4[|IUU ! EUIUU ! EU‘UU ! 1U[lﬂﬂ 12[:[|E| ! ‘\Edﬂﬂ ! 13[:00 ! Qﬂdﬂﬂ ! QEE:UU 24[:[|[| ! QEE:UU
3: UV Detector: 259.997 Nm 1.376
Range: 1.376
(19)
74%
£164.8062(5%)
7.39
19 116355
-
® 22)
5
5.0¢-1 ;a% .
S5 817
B466
= <
L A B A R AL L Ly U B A SEaad L R T LT T T T T T e Time
2.00 250 3.00 350 4.00 450 5.00 550 6.50 7.00 7.50 8.00 850 9.00 950 10.00 10.50
LC Trace and Mass of S5
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N
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Following General Procedure 1.
: . 0
Yield: 69%
Exact mass: 5178.8211
Triply charged mass [M]/3 - 1.00794, calculated 1725.2658; observed 1725.2783.
20:(Time: 8.19) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (822.829-(793:799+861:867)) 1.TOF M8 ES-
4.9e+007
e 1725.0418 '
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Following General Procedure 1.
M . 0
Yield: 67%
Exact mass: 5198.7664
Triply charged mass [M]/3 - 1.00794, calculated 1731.9142; observed 1731.9187.
20:(Time: 7.84) Center (Top,4, Ar}, Smooth (Mn, 2x1.00}, Subtract (1,40.00 ,0.010), Combine (782 789-(738:743+817:822)) 1:TOF MS ES-
4.8e+007
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3: UV Detector: 259.997 Nm 1219

Range: 1.318
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LC Trace and Mass of S7

N
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Following General Procedure 1.

Yield: 83%

Exact mass: 5164.8054

Triply charged mass [M]/3 - 1.00794, calculated 1720.5939; observed 1720.6038.

12:(Time: 8.14) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract {1,40.00,0.010); Combine (816:823-(775:781+859.865)) 1:TOF MS ES-
4.18+007
1721.2832 '
" 20 17208038 ||| 17219459
[|[]|[p 17220088 17285969 17339132 17355848 109290
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12:(Time: 8.14) Center (Top,4, Ar); Smooth {Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (816:823-(775781+859:865)) 1TOF MS ES-
4.16+007
860.1304
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LC Trace and Mass of S8
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e
DNA' |
(0]
Following General Procedure 1.
] . 0
Yield: 76%
Exact mass: 5178.8211
Triply charged mass [M]/3 - 1.00794, calculated 1725.2658; observed 1725.2783.
18:(Time: 8.94) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (908:914-(869:875+947:953)) 1.TOF MS ES-
45e+007
1725 9418
100 6255083 7apqi04  BOZAGZ0
3 8627988 10351636 172527831 1728.6053
G A Hny w2 1294.1967 1733.2653 2580 4141
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400.0 000 | 8000 | 10000 | 12000 714000 = 18000 18000 20000 | 22000 24000 | 26000
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3: UV Detector: 259.997 Nm 1594

Range: 1.594
(13)
15 76%
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LC Trace and Mass of S9
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N
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Following General Procedure 1.

Yield: 71%

Exact mass: 5198.7664

Triply charged mass [M]/3 - 1.00794, calculated 1731.9142; observed 1731.9187.

24:(Time: 9.07) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Sublract (1,40.00 ,0.010); Combine (923.930-(879.884+362.987)) 1:TOF WS ES-
3.5+007
i — 17325634
= 8490895 T419633 S 10301456 1731.9187.|-1733.5892
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Following General Procedure 1.

Yield: 85%

Exact mass: 5164.8054

Triply charged mass [M]/3 - 1.00794, calculated 1720.5939; observed 1720.6038.

16:(Time: 8.29) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (833:840-(800:806+869:875)) 1:TOF MS ES-
2.2e+007
1721.2662
1721.9290
= 20 1220800 1728 5969 SRS
‘ || 17229318 |||, 1733‘9133”35 5848 I 17482328 17555601
0 L L Ly i miz
T T T T T T T T T T T T T T ¥ T T t T T T T T T T T T T T
1700.0 1705.0 1710.0 1715.0 1720.0 1725.0 1730.0 1735.0 1740.0 1745.0 1750.0 1755.0 1760.0 1765.0 1770.0
16:(Time: 8.29) Center (Top,4, Ar); Smoath (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (833:840-(800:806+869:875)) 1.TOF MS ES-
22e+007
e 6448500 31077 ggh 4300
= B446005. |54 5qp5 | 850.7041.|-800.4657 1721.2662
1 526.4802 “‘/ 846.8027 .. |,-866.7850 10325590 129015925 R
0 I D L A L S L I L L B B B I B A Rt I B W R UL B B R a4
3000 400.0 500.0 600.0 700.0 800.0 900.0 1000.0 11000 12000 13000 14000 1500.0 1600.0 1700.0 1200.0
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3: UV Detector: 259.997 Nm

7.205e-1
Range: 7.205e-1

(16)
85%
"o 51545312%1[1%)
46469
5 40e1
T
(20)
2.0e-1 5%
9.06
2521
00 o Time
T T T 3 T T T T T T T T T T T T T T T T T T T T T T ARRERNI T T T T T T T T
200 250 300 350 400 450 500 550 600 650 700 750 800 ~ 850 900 950 1000 1050
LC Trace and Mass of S11
|
N
DNA” Me
(0]
Following General Procedure 1.
Yield: 75%
Exact mass: 5178.8211
Triply charged mass [M]/3 - 1.00794, calculated 1725.2658; observed 1725.2783.
16:(Time: 8.93) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010}; Combine (907:913-(865:87 1+946:952)) 1.TOE MS ES-
— 1725 9418 dasicl
5645.5083 7391104 8524620 1726.6053
# ] 3 g620672 10351536 45045114 TTEBETE 1733 2653
0 sovam | |f R i [ 20715393 2589.4141 "
: 4Dhﬂ Eﬂhﬂ Bﬂlﬂﬂ ! Tﬂﬂlﬂﬂ : 120‘00 : 14dﬂﬂ i Tﬁﬂlﬂﬂ : Tﬁﬂ‘ﬂﬂ 200‘00 220‘00 24dﬂﬂ ! QEﬂIDD "
3: UV Detector: 259.997 Nm 9.626e-1
Range: 9.626e-1
(18)
E 75%
E 5178.8213(5%)
6.05—1: 71448
5 ;
“ a0e1] (10} (3 (20)
E 29 5% 4%
2061 = 5.43 R
E 2039 424 3565
LN L M A L LA L A M ) B S L i L e s A s s M s L e Time
2.00 250 3.00 3.50 4.00 450 5.00 550 6.00 6.50 7.00 7.50 8.00 850 9.00 950 10.00 10.50
LC Trace and Mass of S12
|
N
DNA~ F
(0]
Following General Procedure 1.
Yield: 71%
Exact mass: 5182.7960
Triply charged mass [M]/3 - 1.00794, calculated 1726.5907; observed 1726.6053.
32:(Time: 8.04) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (804:811-(760:766+839:845)) 1ZTOE M ES;
1727.2690 il
" 647.0083 7396783 9931236 1727.9330
& } ﬁluasltsul tﬂﬁa 4605 10359543 o0 4gg5 1726.6053 17345055 T
5 { [ 1696.9209.. | E g
i 4U‘[| 0 i EUIU 0 i EUIU 0 i ‘\U[:U 0 12[:0 0 14[:[| 0 ‘\Edﬂ 0 ; 13[:0 0 i Qﬂdﬂ 0 i QQE:U 0 24[:0 0 Qﬁdﬂ 0 i
3 UV Detector: 259,997 Nm 7.042¢-1
Range: 7.042e-1
(32)
1%
6.0e-1 5182.7959(5%)
804
47017
S doed
2
38)
2.0e-1 4%
878
2726
0.0 e e e e e e e e e e Time
200 250 300 350 400 45 500 550 600 650 700 750 800 850 900 950 = 1000 1050



LC Trace and Mass of S13
I

N
DNA”
o} F

Following General Procedure 1.
Yield: 55%
Exact mass: 5182.7960

Triply charged mass [M]/3 - 1.00794, calculated 1726.5907; observed 1726.6053.

32:(Time: 8.53) Center (Top. 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (860:867-(330:836+900:906))

1.TOF MS ES-
3.3e+007

25919943

100
647.0983 7306782 5531235
= 646 8483\[ [ |:353 goon 10359543 45051088
e
4000 600.0 8000 10000 12000 1400.0
3: UV Detector: 259.997 Nm
6.0e-1
2
= 4081
@) (13)
204 3%
2081 479 579
1803 3245
0.0 e .

T y
26000

8 6de-1
Range: 8.64e-1

LC Trace and Mass of S14

H |
DNA” N7
o)

Following General Procedure 1.
Yield: 57%
Exact mass: 5165.8007

Triply charged mass [M]/3 - 1.00794, calculated 1720.9256; observed 1720.9265.

34:(Time: 8.26) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (829:836-(799:805+868:874))

1.TOF MS ES-
2.0e+007

2582 8955

100 Ba49749 73osey  BHOE9ED
& 860.6349 1032.5564
644.7253
‘[ L tsﬁﬁ 0538 [ 12808427
0 T T T f T T T - : .
400.0 600.0 800.0 1000.0 1200.0 1400.0

3 UV Detector: 259.997 Nm

4.0e-1
2.0e-1

E
2.0e-1 (;;) (31.;? (18)
1.0e-1 480 S8 53367
e 1866

y T miz
26000

5.071e-1
Range: 5.071e-1

LC Trace and Mass of S15

H |
DNA” XN
O

Following General Procedure 1.
S13

T u T T Time
10.00 10.50



Yield: 65%
Exact mass: 5165.8007

Triply charged mass [M]/3 - 1.00794, calculated 1720.9256; observed 1720.9265.

24:(Time: 6.50) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (628:635-(592:508+665:671)) 1:TOF MS ES-
2.3e+007
100 6449749 mIrosy BOINES rEma0ns
= 5447253 806349 10325664 o000 1720.9265.1-1722.2688
5 866.7850 [ i 1678.0885. | 17252610 2582.8955
" abd " eo00 | sooo | 10000 | 12000 14000 | 16000 18000 24000 | 28000
3: UV Detector: 259 997 Nm 6.762e-1
Range: 6.762e-1
(24)
6.0e-1 5165.8008(5%)
5.50
40458
4.0e-1
2
(12) G4 145
2.0e1 a% 4%
464 480 5o
rd 23041988
1l T T T Time
200 250 300 350 400 450 500 550 950 1000 1050
LC Trace and Mass of S16
|
~
H |
N N
-
DNA
O
Following General Procedure 1.
] . o
Yield: 79%
Exact mass: 5165.8007
Triply charged mass [M]/3 - 1.00794, calculated 1720.9256; observed 1720.9265.
23(Time: 872) Center (Top,4, Ar), Smooth (n, 2x1 00); Subtract (1,40.00 0.010); Combine (653 680-(621 626+690/696)) 1TOF WS ES-
860.2985 sy
100 Basgrag TAT2E3 17216061
360.6229
& 6447253 10326664 100 0a0 1720 9265. |- 1722.2688
j 526 4802 \‘. \‘ |;95°-9593 [ i -~1728.2610 2562.8055
"abo ' sooo | sodo | 10000 | 12000 14000 w6000 | 18000 24000 | 26000
3 UV Detector: 259,997 Nm 1376
Range: 1.376
(23) =
79%
5165.8008(3%)
572
i 87576
2
<
5.0e-1 12 (27) (29
e a2 3% 4%
480 725 757
=l 3447 4904
=~ A )
10 e T e T e T Time
200 250 300 350 400 450 500 550 600 650 700  7.50 950 1000  10.50

O OEt

Following General Procedure 1.
Yield: 59%
Exact mass: 5209.8269
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Triply charged mass [M]/3 - 1.00794, calculated 1735.6010; observed 1735.6018.

38:(Time: 10.31) Center (Tap,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (1065:1072-1032:1038) 1.TOF MS ES-
2.08+007
2 650 ewag 7435482 357 6292 1736.2844
867.9670 1736.9500
2 6502273 10413656 17356018
% 525.4302 ‘[ ';555.3043 i 13016575 17442757 2604.8999
0 T T T T T T T T T T T T T T T T T T T T T T 7 T miz
4000 500.0 3000 1000.0 1200.0 1400.0 1600.0 1300.0 2000.0 2200.0 2400.0 2600.0
3: UV Detector: 259.997 Nm G.445e-1
Range: 6.445e-1
6.0e-1
4.0e-1
2 (37)
(31) 3%
23
2061 [21;;) [2290@.) (3%’ (f;’ 5% 5200 8267(4%)
480 697 7.25 so3 32 oz
1590 13142_2‘00 BDLSE-‘
L T T T T T e T T T T T e e e e e e e e e T Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000  10.50
LC Trace and Mass of S18
Z "N
|
N NN
-
DNA |
(0]
Following General Procedure 1.
] . 0
Yield: 56%
Exact mass: 5165.8007
Triply charged mass [M]/3 - 1.00794, calculated 1720.9256; observed 1720.9265.
28:(Time: 6.32) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (607.614-(576:582+645:651)) 1:TOF MS ES-
2.4e+007
100 6449749 737.2523 950-2955 1721.6061
& 5447253\ 860.6229 10325664 4500 9407 1720.9266.. 17222688
; 1032.1484. i 1g11.000g [ 17259204 2562 8955 =
4000 G000 | sono 40000 | 12000 44000 | 4e00.0 | 48000 | 20000 22000 24000 | 26000
3: UV Detector: 259.997 Nm 8.0458-1
Range: 8.045e-1
(28)
56%
5165.3008(4%)
6.0e-1 6.32
49348
2
3 40e1
(16) (8 (0 21)
6% (o) 20
201 R T
5488 551y 1719
2797 ¥
I S
L N L LA B M L B WA R S B L e T e Time
200 250 300 350 400 450 500 550 800 850 900 950 1000  10.50
LC Trace and Mass of S19
|
—
H
’N ~ ,N‘Me
DNA N
(0]
Following General Procedure 1.
] . V]
Yield: 77%
Exact mass: 5168.8116
Triply charged mass [M]/3 - 1.00794, calculated 1721.9293; observed 1721.9290.
20:(Time: 6.75) Center (Top 4, Ar); Smaoth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (657:664-(630:636+692:698)) 1.TOF MS ES-
3.26+007
100 7375860 8807911 oz a0es
6453493 8611275 10321619 1721.9290.}-1722.2717
®
1 526 4802 L tasr 2910 [ 12916934 |77 27 2544 3043
0 T T 1 ety T T T ' T T T T T T T T T T T miz
400.0 600.0 800.0 1000.0 12000 1400.0 1600.0 1800.0 2000.0 2200.0 2400.0 2600.0
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3: UV Detector: 259.997 Nm 9.641e-1
Range: 9.641e-1
(20)
7%
5168.8115(8%)
6.75
5.0e-1 Shis
2
4.0e-1 (19)
2% (26)
6.67 X
2.0e-1 1980 757
. 2721
. . r. -
0.0 T T T

Following General Procedure 1.
Yield: 76%
Exact mass: 5168.8116

T T T T T T T Time
6.00 6.50 7.00 7.50 800 850 a.00 950 10.00 1050

Triply charged mass [M]/3 - 1.00794, calculated 1721.9293; observed 1721.9459.

16:(Time: 5 88) Center (Top,4, Ar), Smooth (Mn, 2x100), Subtract (1,40.00,0.010); Combine (857-564-(517-523+583 509)) 1:TOF WS ES-
2.86+007
100 7376880 8508031 17226088
= S0 8611275 10331619 4501 o34 1721.9459. 17232717
526 4802 867.4603 [ RAIEL T 2584.3943
" ™ b l e

0 T T Y T ? T T T T t T T T T T T T T T T T T ' miz

4000 500.0 800.0 10000 12000 1400.0 16000 18000 2000.0 22000 24000 2600.0

3 UV Detector: 259.997 Nm

8.034e-1
Range: 8 934e-1

(16)
768%
5168.8115(7%)
6.0e-1 54307
2
T 40e1
2.0e-1
L M s Lo B M B A R L R L e PP Time
200 250 3.00 350 4.00 450 5.00 8.00 8.50 9.00 9.50 10.00 10.50
LC Trace and Mass of S21
[
A\
DR
DNA” N
(o) Me
Following General Procedure 1.
Yield: 69%
Exact mass: 5168.8116
Triply charged mass [M]/3 - 1.00794, calculated 1721.9293; observed 1721.9290.
22:(Time: 6.38) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40 00 0.010}); Combine (614 821-(581587+649:655)) 1. TOF MS ES-
2.8e+007
100 7376860 8508031 Mreen
2 } 526 4502545'?93 |2,Es‘351f14257053 Emmg 1291[?934 e ﬁ??f;gig 25343943
0 T Tbt t pr—tefhry T T T Y T T T T T T T T T T A miz
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 18000 2000.0 2200.0 24000 26000
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31 UV Detector: 259 997 Nm 8.338e-1
Range: 8.338e-1

(22)
69%
5168.8115(7%)

5.38

E0e:1 47341
2 40e1 (28)
(12) 9%
2% 7.30
Z0ed 483 6303

1334
0.0 - - . ’

T T T T T ok BAZE S RELAN LOELE Ro: T T T T T T Tim
2.00 250 3.00 350 4.00 4.50 5.00 5.50 6.00 6.50 7.00 750 8.00 8.50 9.00 9.50 10.00  10.50

LC Trace and Mass of S22

H |\
_N
DNA o
0

Following General Procedure 1.

Yield: 67%

Exact mass: 5154.7847

Triply charged mass [M]/3 - 1.00794, calculated 1717.2536; observed 1717.2589.

33(Time: 7.31) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine {721728-(694 700+753:759)) 1.TOF M8 ES-
2 4e+007
100 7356741 9584617 A
i 17185999
2 E 643.5923 B58.7977 1030.3468 4353 1gp7 1717.2589
s26.4802 | Lsssz78s i 16902075, [~17325834 2577.3831
0 T T Bamn t rirelir T T Y T T T T T T T T T T T T s miz
400.0 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 2000.0 22000 2400.0 2600.0
3: UV Detector: 259.997 Nm 8.100e-1
Range: 8.109e-1
(33)
E 67%
E 5154.7847(7%)
6.0e-14 7.31
45351
22
2 40e1 [5%)
(14) 5154.7847(1%) (40) (46)
1 3% 721 A% 3%
2.0e1
4.84 2653 8.08 9.43
E 1864 o 2?1 1935
L LA L A L A B L B A B s g L L Al s i S SN LA sy =TT Time

T T T T T
2.00 250 300 350 4.00 450 500 550 6.00 6.50 7.00 750 8.00 850 g.00 950 1000 1050

LC Trace and Mass of S23

H |\
pNa- " s
o
Following General Procedure 1.
Yield: 69%
Exact mass: 5170.7618

Triply charged mass [M]/3 - 1.00794, calculated 1722.5793; observed 1722.5918.

30:(Time: 7.68) Center (Top 4, Ar); Smaoth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (763770-(733:739+796:801)) 1.TOF MS ES-
2.5e+007
100 737641 8311275 b
2 £45.5886 851.4520 10335435 130 1938 17225918 17239177
swazoz || % i i 2585.3521
0 T Tt t e T T T ' T T T T T T T T T T T AR miz
400.0 600.0 800.0 10000 12000 14000 16000 1800.0 2000.0 22000 24000 26000
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3: UV Detector: 259.997 Nm

8.023e-1
Range: 8.023e-1

(30)
59%
5170.7617(7%)
6.0e-1 788
43777
3 40ed
12) (25) 128) (34)
2061 4% 2% 5% 3%
484 826 ey 843
2342 1384 Joea 2049
i s Y A a a3
LR A L A R A LA L A A R e T R PP Time
200 250 300 350 400 450 500 550  6.00 700 750 850 900 950  10.00 1050
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4. Experimental Section for on-DNA C-

H Arylation of Free Carboxylic Acids

4.1 Substrate Structures of Free Carboxylic Acids A1-A32

o o) 0 o) 0 0
M M M Me
Mez)LOH Me OH Me OH Me OH Me OH " ))LOH
Me Me e e Me e Me Me € Ph
Me Me
Me
A1 A2 A3 A4 AS A6
o o) o) 0 o o)
Me M Me M
Me OH OH © OH OH © OH Me OH
Me Me Me Me Me Me
Ph F
OMe
© oM
A7 A8 A9 A10 e A A12
0 o] 0 o] 0 0
Me Me
e
CF
3 CF, Me
A13 A15 A16 A17 A18
o) ) o)
M
OH D)L D< “OH Me OH Me OH
e OMe Me'
Ph Me 0
A19 A21 A22 OMe A23  Me
HO
o o) 0
/\ﬁL OH V&OH OH
Me
Ve OTBS
A24 A25 A26 A27 A28 .
0 0
BocN—" a29 A31 A32

Carboxylic acids were obtained from the commercial sources

following the literature procedures.!*

4.2 Condition Optimizations

or synthesized

Table S1. Evaluation of A1 Concentration

Pd(OAc), (10 mM) o
L1(20 mM
w |>|/1L Ag,CO5 (300 rsz) _ Q Me OH
OH ™ NaOAc (150 mM) = Me
H,O/DMA/HFIP (8/1/1) H
S1a 80°C, 16 h 1
(1 mM) (x mM)
Entry Al (x mM) Yield (%)
1 100 mM 51
2 200 mM 53
3 300 mM 60
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NN L K

500 mM 59

800 mM 66
1000 mM 78
2000 mM 65

Table S2. Evaluation of Base

Pd(OAc), (10 mM) o

I H o L1 (20 mM)
== Ve OH ™ Base(50mm) . Ty Me
H

H Me H,O/DMA/HFIP (8/1/1)
S1a A1 80°C, 16 h 1
(1 mM) (1000 mM)
Entry Base (150 mM) Yield (%)
1 NaOAc 78
2 KOAc 49
3 N32C03 47
4 K,CO; 65
5 NaHCO; 57
6 KHCO; 56
7 Na,HPO, 57
8 NaH2P04 35
9 Na3PO4 48
10 K,HPO,4 53
11 K3PO, 59

Table S3. Evaluation of Pd/L Concentration

Pd(OAc), (x mM) o

L1 (y mM) OH
OH "NaoAc 150 mMy :I\H ©

H,O/DMA/HFIP (8/1/1)

S1a 80°C, 16 h 1
(1 mM) (1ooo mM)

Entry Pd(OAc),/L1 (x/y) Yield (%)
1 10/10 67
2 10/15 72
3 10/20 78
4 10/30 49
5 10/40 52
6 5/20 42
7 15/20 60
8 20/20 65

Table S4. Evaluation of Standard Conditions

Pd(OAc); (10 mM) (¢]

L1 (20 mM) y
Jl\/©/ '>(1L AgoCO3 (300 mM) o Me >
OH ""NaOAc(150mM) Ty Me

H,O/DMAJHFIP (8/1/1) H

S1a,R=1 o 1
31(11, n'TM)H (1000 mM) 80°C, 16 h
Entry Deviation from above Yield (%)
1 none 78
2 without Pd(OAc), 0
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3 without Ag,CO; 0
4 without NaOAc 77
5 without L1 56
6 H,O/DMA (9/1) instead of H,O/DMA/HFIP (8/1/1) 76
7 H,O0 instead of H,O/DMA/HFIP (8/1/1) 76
8 r.t. instead of 80 °C 0
9 L2 instead of L1 74
10 L3 instead of L1 66
11 L4 instead of L1 65
12 L5 instead of L1 54
13 S1b instead of S1a 04

“Only S1b was totally recovered.

4.3 Scavenger Optimization

Assuming no cleavage or depurination of DNA strands, we can use UV absorbance to
roughly estimate the total DNA tag recovery after C-H activation reactions. Note that
this analytic method is limited to optimize the loadings of scavenger, it cannot be used
to evaluate the real DNA degradation after reaction.

The details of procedure are shown as below:

sample 1: 10 nmol DNA-aryl iodide S1a in 100 ul water.

sample 2: product 1 in 100 ul water.

sample 3: 50 ul water and 50 ul sample 2.

sample 4: 50 ul sample 1 and 50 ul sample 2.

note:

a) product 1 was obtained using 10 nmol S1a to run C-H activation.
b) x means the percentage of total DNA recovery.

= =

E— ek — —_—
making testing samples
sample 1 sample 2 L > sample 3| sample 4|
50 ul water 50 ul sample 1
""" 50ulsample2 |7"""L& 50 ul sample 2
100% total DNA  x total DNA

X, total DNA recovery <:| %UV (product, sample 3) (x) = %UV (product, sample 4) (1+x) <:I spectra

Table S5. Scavenger Optimization

Pd(OAc) (10 mM) o

20 mM) oH
OH ™"NaOAc ( 150mM) == =N ©
H,OIDMA/HFIP (8/1/1) H

$1a 80°C, 16 h 1
(1 mM) (1000 mM)
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Entry Scavenger

Total DNA

(sodium diethyldithiocarbamate trihydrate) Recovery (%)

10 equiv
50 equiv
70 equiv
90 equiv
5 100 equiv

AW N =

51
76
81
85
70

aThe total DNA recovery was calculated with S1a as the standard.

DNA Recovery Calculations of Table S5:

Entry 1: By solving the equation 0.53x = 0.18(1+x), it is found that x = 0.51. So the

total DNA recovery is 51%.
LC trace of 1 in entry 1

3: UV Detector: 259.997 Nm

(10);47%;5178.8213(1%),5152.9766(5%);5.01,27194

3.0e-14

] (12) 2
2 206 i 5178.8213(2%)
e (@) (@) 5178.8213(2%) 5152.9766(5%)
E 20 1% 5152.9766(5%) .515
1.0e-17 438 514

1556

4.44e-1
Range: 4.318e-1

1919
0.0 T T . Time
525 530 535
3: UV Detector: 259.997 Nm (18) 4.44e-1
Range: 4.44e-1
(10} = 5178.8213(6%)
A% 578
E 5178.8213(1%) 17064
E 5152.9766(5%)
3.0e-14 501
= E 27194 9
T 20e1] ] e
E 42;‘:& 5178.8213(5%)
E 591
1.0e-1 i 24
3 ', ’
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Time
200 250 300 350 400 450 5.00 550 6.00 850 700 750 8.00 850 9.00 950 1000 1050
LC trace of 1 in entry 1 in the presence of the standard S1a
3:UV Detector: 259.997 Nm 6707e-1
Range: 1926e-1
(10),13%;5178.8213(1%),5152.9766(6%),5.05,11511
11
1.5e-1 (5%)
5178.8213(2%)
2 5152.9766(6%)
1.0e-1
- @) 512
4815
5.0e-2
0. N T T T T T T T H Time
480 485 430 495 5.00 5.05 510 515 520 525 530 535 540 545
3 UV Detector: 259.997 Nm 6.707e-1
Range: 6.707e-1
(16)
43%
801 5178.8213(5%) )
5.80 it
23105 5178.8213(5%)
40e-1 5.87
= 23336
(10),13%;5178.8213(1%);5152.9766(6%),5.05;11511 {
20e-1 b
(1933%:6.03,2808
L ) VAL L LAY B LA L U L A LA LB TR R U B N A LR LA LR LA LA LA LA Lt s s L
200 250 2.00 350 400 450 5.00 550 6.00 650 700 750 800 8.50 9.00 950  10.00 1050

Entry 2: By solving the equation 0.65x = 0.28(1+x), it is found that x = 0.76. So the

total DNA recovery is 76%.
LC trace of 1 in entry 2
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3: UV Detector: 259.997 Nm

1.05

Range: 1.042
(13),69% 5152 9765(4%) 5 00,51688
75e-1
E (15)
25081 5%
E ) nz) 5172.8213(1%)
2% 2% 5152 9766(4%)
el 292 514
E 1645 5038
0.0 T T T T Time
475 480 485 520 525 530 535 5.40
3 UV Detector: 259.997 Nm 1.08
Range: 1.05
(13)
E 59%
E 5152 9766(4%)
5.00
Lias 51688 (20)
E 15%
25.0e14 5178 6213(6%)
¥ an 579
1 i 13478
251
b T T T T T T T T T T T T T T e e Time
200 250 300 350 400 650 70D 750 800 8BS0 900 950 1000 1050
LC trace of 1 in entry 2 in the presence of the standard S1a
3 UV Detsctor 259 997 Nm 1189
Range: 5.33e-1
[12):25% 5152 9766(5%) 5 00,25851
4081
1 (14
2 3%
E 10 (1) 5178.8213(1%)
20e 1% 1% 5152.9766(3%)
1 514
2743
00 T T T T T = Time
475 480 485 520 525 530 s
3 UV Defector: 259 997 Nm 1189
Range: 1.189
(19) =
E 5178 8213(4%)
4 578
— 60299
E: 1 (2 ca
5.0e-1 25% (23)
1 5152 9766(5%) i
250-1] 5.00 6.21
1 25851 1976
O T T T T T T T T T T T T e T e T T e T T T T e e Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 .

Entry 3: By solving the equation 0.58x = 0.26(1+x), it is found that x = 0.81. So the

total DNA recovery is 81%.
LC trace of 1 in entry 3

3: UV Detector; 259.997 Nm 1117
Range: 1.109
(14);53%;5152.9766(4%);5.00,54250
7.5e-1
(16)
2
< 50e1 ik
(12) (13) 5178.8213(1%)
3% 2% 5152.9766(4%)
2.5e-1 514
4708
0.0 T T 7 ™ Time
4.75 4.80 5.20 5.25 5.30 535
3: UV Detector: 259.997 Nm 1.117
Range: 1.117
(14)
5152 9766(4%)
5.00 2n
7561 54250 AR
§178.8213(5%)
2 578
5.0e-1 (12) 20458
2.5e-1
D T T T T T T T T T T T L T T T T e e, Time
200 250 300 350 4.00 8.50 7.00 7.50 8.00 850 9.00 950 1000 1050

LC trace of 1 in entry 3 in the presence of the standard S1a
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3: UV Detector: 259.997 Nm 1278
Range: 5.483e-1
(12):23% 5152 9766(5%)5.00,26835

40e-1]
(14)
2 1 3%
5178.8213(1%)
1 (10) )
2081 e i 5152.9766(3%)
E 514
2091
0. T T T T T Time
475 480 520 525 530
3 UV Deteclor: 258.897 Nm 1278
Range: 1.278
(19) i
125
5178.8213(4%)
10 578
64697
7501
2 12 _
5.0e-1- 23% (23)
E 5152.9766(5%) 3%
25014 500 6.21
E 26835 3617
0.0 : o

T T T T T T T T T T T T g T T o E s T T T
2.00 2.50 3.00 350 4.00 4.50 500 550 6.00 6.50 7.00 7.50 800 850 9.00 9.50 10.00

Entry 4: By solving the equation 0.61x = 0.28(1+x), it is found that x = 0.85. So the
total DNA recovery is 85%.
LC trace of 1 in entry 4

3: UV Detector: 259.997 Nm 1213

Range: 1.204
(14);56%;5152.9766(4%);4.99;50070
75017
7
2 1 5%
20e:1 ] (12) (13) 5178.8213(1%)
1 3% 2% 5152.9766(4%)
25e-1] 5.14
E 5318
0o T T T T T Time
475 480 520 525 530 535
3: UV Detector: 259.997 Nm 1213
Range: 1.213
(14) =
E 5152.9766(4%)
E 199 (@2)
59970 19%
5 7.5e-14 5178.8213(5%)
- "2 5.79
.0e-1
f S 20861
1 487
2561 el
E s .
0.0 A L B e B L B L L M B e e B R B L N ) R LA R LA R LS MnATRARAR e saaas s L
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

LC trace of 1 in entry 4 in the presence of the standard S1a

31 UV Detector: 258 997 Nm 1332
Range: 6.075e-1
(11),25%;5152 9766(4%);5 00,29678

6.0e-1
4.0e-1 (13)
= 3%
© 0) 5178.8213(1%)
20e-1 1% 1% 5152 9766(3%)
487 492 351-15‘;
0.0 T T T T T Time
475 480 520 525 530
3 UV Detector: 259.997 Nm 1332
Range: 1.332
(18)
57%
5178.8213(4%)
10 el
56536
¥ 5%
22)
2061 5152.97656(4%) e
5.00 e
29678 2500
0.0 A 7 r Time

T Rl T R P IR R T T T T
2.00 250 3.00 350 4.00 450 5.00 550 6.00 6.50 7.00 7.50 8.00 8.50 9.00 950 10.00 10.50

Entry 5: By solving the equation 0.46x = 0.19(1+x), it is found that x = 0.70. So the
total DNA recovery is 70%.

LC trace of 1 in entry 5
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3: UV Detector: 259.997 Nm

(17):42%;5152 9766(4%):5.00,40299

8.259e-1
Range: 8.145e-1

6.0e-1-]
E (19)
32 a0e1] 4%
E 15 (18) 5178.8213(1%)
3% 1% 5152.0766(4%)
2,081 458 e 515
E 2504 1337 2032
0.0-t= T T T T T = Time
470 475 480 520 525 530 535
3: UV Detector: 250.997 Nm 24 8.2592-1
33% Range: 8.259e-1
(17
1 5178.8213(4%)
42% e
E 5152.9766(4%) :
31589
6.0e-17 2.00
E 40299
2 a0e1] (15)
E I 21) 26)
2.0e-14 438 3% 2%
2504 5.46 6.21
3 & 2887 2185
S B
L N LR L A L L L L B R R L B L L L L S L LA L LY A U R AR LA DAL LR LR rrrrrrr Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850  9.00 1000 1050
LC trace of 1 in entry 5 in the presence of the standard S1a
3: UV Detector: 259.997 Nm 1451
Range: 4.014e-1
(113;179%;5178.8213(1%),5152.9766(4%),5.00; 19367
2.0e-14
E (13)
= 2%
I 2081 & i 5178.8213(1%)
1 1% el 5152.0766(3%)
1.0e-1 487 492 ol
E 927 504 2159
oo T T T T T = Time
475 4.80 485 4.90 525 530
3: UV Detector 259.997 Nm 1451
Range: 1.451
(18) .
B6%
1 5178.8213(4%)
578
1.0 73028
2 4
ES
Sl (1), 17% 5178 B213(19),5152 9766(4%) 5 00;19367 %ﬁ)
E 621
3851
e
L N L L B L B L L L L) A B LA L AL R LA A AN L UE Ly ) L) A LA LA LA LR L AR s s taa el (1 U
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950  10.00 1050
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4.4 General Procedure 2 for on-DNA C-H Arylation of Free Carboxylic Acids

Condition A:

(OAc)z (10 mM)

(20 mM) o @ OH
)LH/‘/ ‘\[r AgTFA (300mM) @ o
NaOAc (150 mM) ~ == N o
1 mM

H,O/DMA/HFIP (8/1/1)

0 1-44
(300 M) 80°C, 36 h

Materials

DNA-conjugated aryl iodide S: 10 mM in H,O

Carboxylic acid A: 3 M in DMA (Note: the high concentration may increase the total
volume)

L1: 200 mM in HFIP (4.4 mg in 100 uL. HFIP)

Pd(OAc),: 100 mM in HFIP (2.2 mg in 100 uL HFIP)

NaOAc: 1.5 M in H,O (12.3 mg in 100 pL H,O)

Sodium diethyldithiocarbamate trihydrate (scavenger): 1 M in H,O (225.3 mg in 1.0
mL H,0)

Procedure

1) To prepared AgTFA (300 equiv, 0.66 mg) was added Pd(OAc), (10 equiv, 1 pL),
after air-dry, carboxylic acid A (300 equiv, ca. 1.3 pL), DNA-conjugated aryl iodide S
(10 nmol, 1 pL), NaOAc aqueous solution (150 equiv, 1 pL) and deionized water (6
uL) were added. Finally, L1 solution (20 equiv, 1 uL) was added. The mixture was
vortexed. Heating the reaction mixture at 80 °C for 36 h.

2) Cooling to room temperature, 9.0 ul. scavenger was added and reheating the
mixture at 80 °C for 30 min.

3) Cooling to room temperature, 5 M NaCl solution (10 % by volume, 1.9 uL) and
cold ethanol (3 times by volume, 57 puL). The mixture was stored at a -20 °C freezer
for more than 30 minutes.

4) Centrifuge the sample for around 7 minutes in a microcentrifuge at 10000 rpm. The
above supernatant was discarded and the precipitate was dried under vacuum. The
DNA pellet was redissolved in H,O (100 pL) and centrifuged for around 2 minutes in
a microcentrifuge at 10000 rpm. An aliquot (50 puL) was taken and analyzed via
HPLC-MS.

Condition B:
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Pd(OAc), (10 mM)

o | L1 (20 mM) OH
+ o OH  Ag;CO3(300mM) o
==y NaOAc (150 mM) o e o

H o] N
H,O/DMA (6/1) H
S1a A17 80°C. 16 h 17
(1 mm) (1000 mM) ’

Materials

S1a: 10 mM in H,O

Cyclopropanecarboxylic acid (A17): 3 M in H,O

L1: 200 mM in HFIP

Pd(OAc),: 100 mM in HFIP

NaOAc: 1.5 M in H,O (12.3 mg in 100 pL. H,0)

Sodium diethyldithiocarbamate trihydrate (scavenger): 1 M in H,O

Procedure

1) To a 200 puL microcentrifuge tube was added Pd(OAc), (10 equiv, 1 pL) and L1
solution (20 equiv, 1 pL), after air-dry, Ag,CO; (300 equiv, 0.83 mg) was added,
sequentially added A17 (1000 equiv, 3.3 pL), S1a (10 nmol, 1 pL), NaOAc aqueous
solution (150 equiv, 1 uL), DMA (1.4 uL) and deionized water (3.3 uL). The mixture
was vortexed. Heating the reaction mixture at 80 °C for 16 h.

2) Cooling to room temperature, 9.0 ul. scavenger was added and reheating the
mixture at 80 °C for 30 min.

3) Cooling to room temperature, 5 M NaCl solution (10 % by volume, 1.9 puL) and
cold ethanol (3 times by volume, 57 puL). The mixture was stored at a -20 °C freezer
for more than 30 minutes.

4) Centrifuge the sample for around 7 minutes in a microcentrifuge at 10000 rpm. The
above supernatant was discarded and the precipitate was dried under vacuum. The
DNA pellet was redissolved in H,O (100 pL) and centrifuged for around 2 minutes in
a microcentrifuge at 10000 rpm. An aliquot (50 pL) was taken and analyzed via
HPLC-MS.

4.5 Scope and Limitations of Free Carboxylic Acids

Table S6. Scope and Limitations of Free Carboxylic Acids

Pd(OAC), (10 mM) o
o | H O L1 (20 mM)
+ .- Ag salt (x mM) o f OH
: OH > “R' R?
I‘H R g2 NaOAc (150 mM) =
st A H,O/DMA/HFIP (8/1/1) H
a 0
(1 mM) (300 mM) 80°C,36h
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Entry Free Carboxylic Acid Ag Salt (x mM) Yield (%)
1 8 AgTFA (300 mM) 31
2 MZ%LOH Ag,CO; (300 mM) 60
3 Me a1 Ag;PO, (200 mM) N.D.
4 AgOAc (300 mM) 61
5 R AgTFA (300 mM) 46
6 MQ%OH Ag,CO; (300 mM) 49(62)°
7 Mo Ag;PO, (200 mM) 5
8 2 AgOAc (300 mM) 22
9 L5 AgTFA (300 mM) 72
10 MQ%OH Ag,CO; (300 mM) 24
11 Me Ag;PO4 (200 mM) 8
12 A3 AgOAc (300 mM) 39
13 R AgTFA (300 mM) 56
14 Me{;oH Ag,CO; (300 mM) 9
15 7 me Ag;PO;4 (200 mM) 8
16 AgOAc (300 mM) 20
17 0 AgTFA (300 mM) 48
18 ““”A‘;>¢OH Ag,CO; (300 mM) 11
19 Me Ag;PO, (200 mM) 7

20 M AgOAc (300 mM) 35
21 5 AgTFA (300 mM) 32
22 MGYLOH Ag,CO;5 (300 mM) 11
23 ™ pe Ag;PO, (200 mM) 18
24 AgOAc (300 mM) 20
25 8 AgTFA (300 mM) 46
26 L ToH Ag,CO; (300 mM) 11
27 Ag;PO, (200 mM) 6
28 AT AgOAc (300 mM) 13
29 R AgTFA (300 mM) 72
30 we " Ag,CO; (300 mM) 28
31 % Ag;PO, (200 mM) 6
32 A8 AgOAc (300 mM) 20
33 o AgTFA (300 mM) 48
34 MB%OH Ag,CO; (300 mM) 12
35 o AgiPO, (200 mM) 6
36 A9 AgOAc (300 mM) 16
37 e AgTFA (300 mM) 46
38 we O Ag>CO; (300 mM) 4
39 % AgiPO, (200 mM) 4
40 OMe AgOAc (300 mM) 14
41 e AgTFA (300 mM) 61
42 Me{(j Ag>CO; (300 mM) 20
43 7, oMe Ag;PO, (200 mM) N.D.
44 AgOAc (300 mM) 33
45 0 AgTFA (300 mM) 64
46 Me{L/OHV Ag,CO5 (300 mM) 39
47 Ml Ag;PO, (200 mM) 7
48 AgOAc (300 mM) 35
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49 N AgTFA (300 mM) 49
50 MeﬁOLCF Ag,CO; (300 mM) 4
51 A Ag;PO, (200 mM) trace
52 AgOAc (300 mM) 5
53 o AgTFA (300 mM) 61
54 Me>< Son Ag,CO; (300 mM) 8
55 Ag;PO, (200 mM) N.D.
56 A4 AgOAc (300 mM) 11
57 o AgTFA (300 mM) 5
58 ve Mg, Ag,CO; (300 mM) 21
59 A3 Ag;PO, (200 mM) 28
60 AgOAc (300 mM) 22
61 R Ag¢TFA (300 mM) 18
62 OH Ag,CO; (300 mM) 12
63 CFs Ag;PO, (200 mM) N.D.
64 A1 AgOTf (300 mM) 26
65 o Ag¢TFA (300 mM) 12
66 V)LOH Ag,CO; (300 mM) 22(36)"
67 AT AgzPO, (200 mM) 16
68 AgOAc (300 mM) 14
69 ° AgTFA (300 mM) 47
70 V&% Ag,CO; (300 mM) 6
71 g M Ag;PO, (200 mM) N.D.
72 AgOAc (300 mM) 12
73 0 AgTFA (300 mM) 40
74 v&‘i Ag,CO; (300 mM) N.D.
A19 Ph
75 9 AgTFA (300 mM) 20
76 D)LOH Ag,CO; (300 mM) 16(39)
77 A20 Ag;PO, (200 mM) 16
78 AgOAc (300 mM) 19
79 o AgTFA (300 mM) 34
80 D<L0H Ag,CO; (300 mM) 40
81 Me Ag;PO, (200 mM) 24
82 A21 AgOAc (300 mM) 25
[e]
83 “ffeﬁgae AgTFA (300 mM) N.D.
A22 OMe
84 o {; )<M) Ag¢TFA (300 mM) N.D.
OH
Me
85 o e Ag,CO; (300 mM) N.D.
86 Ho 0 Ag¢TFA (300 mM) N.D.
mw
87 i Ag,CO3 (300 mM) Trace
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88 Me“f(OH AgTFA (300 mM) N.D.

89 Me’\/;G)LOH AgTFA (300 mM) N.D.

90 0 AgTFA (300 mM) N.D.
v&OH

91 par Ag,CO; (300 mM) N.D.

AgTFA (300 mM) N.D.

92 o AgTFA (300 mM) N.D.
OH
93 vﬁ\KC. Ag,CO; (300 mM) N.D.
(o]
94 ’tlj)L OH

BocN A29

O

95 O)(OH AgTFA (300 mM) N.D.
A30
(e]

96 d on AgTFA (300 mM) N.D.
A31
(¢]

97 @XOH AgTFA (300 mM) N.D.

A32

“Using A2 (500 mM); *Condition B was followed; Using A20 (1000 mM), 16 h. N.D.
= not detected.

4.6 LC Trace and Mass Characterization of 1-44

LC Trace and Mass of 1

DNA. Me
N
H

Following General Procedure 2 (Condition A) with A1 (1000 mM) except for
employing Ag,COjs instead of AgTFA.

66
—x100% = 78%
Yield: 85

Ratio (product/deiodination/aryl iodide): 66/2/4
Exact mass: 5152.9766
Triply charged mass [M]/3 - 1.00794, calculated 1716.6509; observed 1716.6649.
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14:(Time: 7.11) Center (Top,4, Ar); Smaoth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (697:704-(657 663+731:737)) 1.TOF MS ES-

2.36+007
7354186 8581618 3
L i 12877372
5433638 1029.9919 - 1717 3268
# - 858 6537 |.-1030 3862 1716 5640, 17249891
506.0475 PR o 868.1359 |}.-1042.3701 0% 2235 g 17326516
Y
0 T T T t ot T T 1 ' T 1 T t T T T T T T T ———— miz
4000 5000 8000 10000 12000 14000 1600.0 18000 20000 22000 24000 2600.0

[e]

3: UV Detector: 259.997 Nm WOH 9.014e-1
Me’ Range: 9.003e-1
(14) y DNA.N Me

68%
5178.8213(2%)

5152.9766(6%
6.0e-1 j\/@ e (6%)
DNAL -

H
Exact mass: 5152.9766

IS
(15) (19) DNA‘N
41 H

i

AU

40e-1 ) %
204 Exact mass: §052.9244 727 5178.8213(3%) Exact mass: 5178.8211
2061 476 (12);8%;6.86;12321 4108 8.31 /
3334 B 5322

T T T T T T T T T T T T T T T T T T T T ST A S s R B T P R S g« T T T T T T T T Time
200 250 3.00 350 400 450 5.00 550 6.00 8.50 7.00 750 8.00 8.50 g.00 9.50 10.00 1050

LC Trace and Mass of 2

0]

(0] OH
Me

DNA
N Me
H

Following General Procedure 2 (Condition A) with A2 (500 mM) except for
employing Ag,CO; instead of AgTFA.

53
“~ % 100% = 62%
Yield: 85

Ratio (product/deiodination/aryl iodide): 53/6/24
Exact mass: 5166.9927
Triply charged mass [M]/3 - 1.00794, calculated 1721.3230; observed 1721.3342.

25:(Time: 8.91) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (904:911-(875:881+939:945)) 1.TOF MS ES-
1.7e+007
100 17220139
= 6451205 7374100 P04 10327033 12012518 et gle il
5 526.4802... 3 L |-es6.8212 | |-1301.2336 % 25834783
T T T T T T T T T ¥ T T T T T T T T T T T r T miz
400.0 600.0 8000 1000.0 12000 14000 1600.0 12000 20000 2200.0 24000 2600.0
3: UV Detector: 259.997 Nm 2.164e1
Range: 2.164e-1
h (25)
o OH 3%
DNA Me’ 5166.9927(11%) (27)
N Me 24%
5178.8213(9%)

1561 534
Exact mass: 5166.9927
(20)
10e-1 2 %
(1) @) DNAL 5052.9243(7%)
223

5082 H
2.90 6.09 Exact mass: 5052.924N 1466
573 390
Time

T T T T T T im
200 250 300 350 4.00 450 500 550 6.00 6.50 7.00 7.50 8.00 850 900 950 10.00 10.50

6147 DNAL
H
/ Exact mass: 5178.8211

AU

LC Trace and Mass of 3

O

(0] OH

DNA. Me Me
N

H

Following General Procedure 2 (Condition A) with A3.
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61
——x100% = 72%
Yield: 85

Ratio (product/deiodination/aryl iodide): 61/3/4
Exact mass: 5181.0081
Triply charged mass [M]/3 - 1.00794, calculated 1725.9948; observed 1725.9928.

36:(Time: 6.19) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (593:600-(568:572+625:629)) 1.TOF MS ES-
4.7e+006
o 646.8691 739.4221 B862.8348
109 N 53 201 10355984 12947418 128 EE; s
= E : 1725 ggzs.t
- 7359545 5191{ L 129424°3+1?95 4934 45126335 17413220
= L 1 L i e, 1
0 T T T i f T T T T T T T miz
400.0 800.0 800.0 1000.0 1200.0 1400.0 1800.0 1800.0 2000.0 2200.0
37:(Time: 6.31) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (506:513-(584:590+552:657)) 1:TOF NS ES-
5.8e+005
& 646.8691 862.8348 1726.6735
. 5 TR 1035.5984 1204.7418 17973372
B E 10359939 17259928
502.4975 546.6191 863.2281 1205.4934 17413220
o S ST T SO Y Gl i L. VP T
T T T T t f t T T f U T T T T T miz
400.0 800.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0 2400.0
3: UV Detector: 259.997 Nm 3.06e-1
o Range: 3.08e-1
(36)
3.0e-1 o ! 49% o e[ o
DNAL 5181.0098(2%) DNA. . Me
H 8.19 ‘/ H
20e-1] Exact mass: 5178.8211 18204 (37) Exact mass: 5181.0081
o @2n 12%
= o) o 3% 5181.0098(1%)
001 o o k@ 5052 9199(3%) 59
B N 510 (35),7NG. 11,2643 4566
1299 " \1@‘ N 3
Exact mass: 5052.9244 R )
LT T T T T T T T T T T T T T T T T T T T T I T T L T e T T T e L e e Time
200 250 3.00 350 4.00 450 5.00 550 6.00 8.50 7.00 7.50 800 8.50 9.00 950 1000  10.50
LC Trace and Mass of 4
o} M OH
e
DNA.
N Me
H

Following General Procedure 2 (Condition A) with A4.

48
—— % 100% = 56%
Yield: 85

Ratio (product/deiodination/aryl iodide): 48/5/6
Exact mass: 5195.0238

Triply charged mass [M]/3 - 1.00794, calculated 1730.6667; observed 1730.6748.

37:(Time: 6.88) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (672:679-(638.644+705:711)) 1.TOF MS ES-
5.5e+006
7414280 8651701
100 648.6308
7417170 |.ee5aoss 10384075 1208.2512 1731.312{2 ot
Ed 648.2802 1038 8033 1730.6748. -
653.3639 1297 7496,
: 8262828 7oy {/ 7419968 ) 8658328 t’mw EE5 \I,Jzag 0039 | 17463328 "
T T T T T T T T T 1 T T 1 T T T T T ! T T T T T T T T T T m;
200.0 4000 500.0 600.0 700.0 800.0 900.0 1000.0 11000 1200.0 12000 1400.0 1500.0 1600.0 1700.0 12000
3: UV Detector: 259 997 Nm 3042e-1
j\/@' o Range: 3.042e-1
DNA @7)
3.0e-1 N 48% o S o
° Exact mass: 5178.8211 2 199.0200(2%) Me
DNA 058 ; E 5195.0238
~ xact mass: X
2 0e-1 u @3 (53;‘) 18334 (39)
= Exact mass: 5052.9244 5% 1
= i 5052.9199(2%) 5178.8198(2%) 7.04
i3 0 511 5.91 5380
5 2539 s
270 N (40);5%7.21,1817
420 I {
0.0 T T T T T T T T T T T T T T T T oI T T IR B AR REREN | T T T T T T T T T T T Time
200 250 300 350 400 450 500 550 6.00 6.50 700 7.50 800 8.50 9.00 950 10.00 1050

LC Trace and Mass of 5
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O

o) g OH
DNA. e Me

Iz

Me

Following General Procedure 2 (Condition A) with AS.

41
—— % 100% = 48%
Yield: 85

Ratio (product/deiodination/aryl iodide): 41/10/18
Exact mass: 5195.0238

Triply charged mass [M]/3 - 1.00794, calculated 1730.6667; observed 1730.6748.

36:(Time: 6.53) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (631.638-{(600:606+663:668)) 1.TOF M8 ES-
3.4e+006
741.4280 8651701 1731.3392
A% N il T 12082512
17320039
# 5264802 20 26%8 5533630 7410058 | g65.8228 1039.0013 12977495+ 1209 0039 730674811 17459005
p 2 5350893, | 5 -805) f 18976454 |- e
' BU‘UU ! 4[|IUU ' EU‘UU ! EUIUU ' TU‘UU ' EU‘UU ' QUIUU ! 1U[lﬂﬂ ' 11[:[|[| ! 12[:[|U ' ‘Hdﬂﬂ ! 14[lU[| ' ﬂﬁdﬂﬂ ! 1ﬁ[l[|[| ' ‘Wdﬂﬂ 1800.0
37(Time: 6.65) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (645 652-(623.628+678:684)) 1.TOF M3 ES-
7.5e+005
100 G280 1658 3422 1731.3302 ’
1105.2344 :
662.7345
* S e FEea 0 12882512 1621.6581... 1732.0039
037 208 2111.4307
9 T T T T T miz
400.0 500.0 800.0 1000.0 12000 14000 1600.0 1800.0 2000.0 2200.0 24000
3: UV Detector: 259.997 Nm j\)@/‘ Q 2.363e-1
DNA . Range: 2.354e-1
N (32) @) _ ona. A e o
E Exact mass: 5178.8211 18% 35% N
3 = 5178.8213(29%) 5195.0239(3%) Ve
3 ona w Yok 571 6.53 (37) Exact mass: 5195.0238
15e-1] N 5052.9243(3%) gsss 3639 i
2 E Exact mass: 5052.9244 4.88 A/g?_:( )
1.0e-14 13) 3811
1 5 \\ a5
5.0e24 348 (39):3%:6.88,1097
: o (25)1%4.82:485 a
4 #
T T L T T T T T T T T T T e T e e e e Time
200 250 3.00 350 4.00 450 5.00 550 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50
LC Trace and Mass of 6
(0]
(0] " OH
e
DNA . Ph
N
H
Following General Procedure 2 (Condition A) with A6.
™ X 100% =32%
Yield:
Ratio (product/deiodination/aryl iodide): 27/12/10
Exact mass: 5214.9925
Triply charged mass [M]/3 - 1.00794, calculated 1737.3229; observed 1737.3254.
48:(Time: 8.55) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (863:870-(826:832+802:908)) 1. TOF MS ES-
1.8e+006
g 1737.9912
1737.2254|| 17386571 1745.3231
= = 2 508478 oo e
o 17259418 r i ‘m N N 1771.3218 1777.03141782 300517843585
‘WElUU ‘WWIUU ' 172‘00 ! 173:00 174‘»00 ‘WE‘UU ‘WEIUU ' 177‘00 ! ‘WE‘UU ' 179‘00
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48:(Time: 8.55) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (863:870-(826:832+902:908)) 1:TOF MS ES-

1.3e+006
1737 9912
100 744.2853
N B80T s a0as e 17386571
= R Ses b 12027408 |1303.9976 1523.9631 i
: |‘l i Y I, i L {r1531-5145 21219063 22864375 2607.4712
"400 " eooo | so0o | 10000 | 12000 14000 | 16000 18000 20000 | 22000 24000 | 2600.0
3: UV Detector: 259.997 Nm o 7.719e-2
j\/@ (36) Range: 7.719e-2
DNAL 12% [ > o
H 5052,0243(4%) 27% DNA. Ph
Exact mass: 5052.9244 7.08 5214.9927(2%) H
6.0e-2 6 53 3490 Exact mass: 5214.9925
5% (E%)\A 7979 o !
> 212 DNA _
2 40e2 1553705 (33) (45),5%‘320‘2233 N
3% 152) Exact mass: 5178.8211
6.75 876 1%
20e2 754 507 921
321
00 T T T T T T T T T T T T T T T T T T T e e e e e Time
200 250 300 350 400 450 500 550 600 650 700  ¥50 800 850 900 950 1000 1050
LC Trace and Mass of 7
(0]
O W OH
e
DNA.
N
H
Following General Procedure 2 (Condition A) with A7.
™ X 100% = 46%
Yield:
Ratio (product/deiodination/aryl iodide): 39/4/6
Exact mass: 5207.0238
Triply charged mass [M]/3 - 1.00794, calculated 1734.6667; observed 1734.6637.
37.(Time: 7.04) Center (Top,4, Ar); Smooth (Mn, 2¢1.00);, Subtract (1,40.00,0.010); Combine (689:606-(651:657+716:722)) 1:TOF MS ES-
326+006
100 550.1229 7431462 8671708 1735.3459
- — 7434253 |G67.ages 10407974 1301.2484 Y
o5 a2 | rusvise Lssrmaes J:meu 4052 13007452+1302 0020 17489989
g 640.1270.. | .
T T e e e e e e
3000 4000 5000 G000 7000 8000 9000 10000 11000 12000 13000 14000 15000  1600.0 17000  1300.0
38:(Time: 7.11) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0010); Combine (§98:705-(676 682+726:732)) 1.TOFMS ES-
9.6e+005
g 6514078
S50 55 367.1708 1521.2046 1735,3450
% } 549 a?zai u L 1o it 2454152053%\[,1521 9655 |L_ﬂ42 8722
" I~ o 1,70 D O T i roau B
400.0 5000 800.0 10000 12000 14000 16000 18000 20000 22000 24000
3: UV Detector: 259.997 Nm 1.882e-1
o I an Range: 1.882e-1
2 DNA J\/©/ 7 9
DNA N 33%
N H 5207.0200(3%) o > on
1.5e-1 Exact mase: 5052024 T2t masS: 51788211 7.04 . e
23 ) (29) 10087
6%
3 101 4%
3 e fat soszareask 5178 81982%)
4% “n i 5.91
1% 1955
5062 250 hi
1201 =50 % p
. i o N T 3
. e

T T T T T RARRI RIS T Tim
200 250 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 9.00 9.50 10.00 10.50

LC Trace and Mass of 8

]

0} OH

DNA Me

Iz

)

Following General Procedure 2 (Condition A) with AS.
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61
——x100% = 72%
Yield: 85

Ratio (product/deiodination/aryl iodide): 61/5/0

Exact mass: 5237.0344

Triply charged mass [M]/3 - 1.00794, calculated 1744.6702; observed 1744.6731.

33:(Time: 5.90) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (559:566-(526:532+591:597))

653 3753 74T 4281 8721707

100
# } 653 BQSE:l l
0 549 41I74._ . | |

1308.7489

el

1309.2527
1308.2452
e ‘l/ 1318.7385 1531|3101

1.TOF MS ES-
3.1e+006

T T T t T
400.0 600.0 8000

34:(Time: 6.02) Center (Top,4, Ar); Smaoth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (572

1200.0

579-(551:557+616:621))

T
14000

T T miz
2200.0

1. TOF MS ES-
3.8e+005

DNA
N

T miz

T
2400.0

2 661e-1
Range: 2.661e-1

i 853.8769
100 S 747 42818721707 s
] E §41.9312 872 6666 1308.2452.[1311.7433 1606.8169.1744.6731
508.6030. |
5 W SR AT Sy A 1Lk sty L
T T T t Y f T T Y T
400.0 600.0 300.0 1200.0 1400.0
3: UV Detector: 259.997 Nm
(33)
5237.0298(2%)
2.0e-1 5.90
w 15813
1 DNA
< i £ 5237 Dg:;am%)
i ) . 5052.9199(3%) (% :
1.0e-1 5 Exact mass: 5052.9244 g (3%) 0 s
0.0

LC Trace and Mass of 9

0]

0] OH

DNA. Me Ph
N
H

Following General Procedure 2 (Condition A) with A9.

41
—— % 100% = 48%
Yield: 85

Ratio (product/deiodination/aryl iodide): 41/11/3

Exact mass: 5243.0238

T T T T Time
10.00 10.50

Triply charged mass [M]/3 - 1.00794, calculated 1746.6667; observed 1746.6749.

34:(Time: 7.19) Center {Top 4, Ar); Smooth (Mn, 2x1.00); Subtract {1,40.00 ,0.010}; Combine (7077 14-(674:680+734:740))

B54.6311 482905

100
# } EE4BTEEJEE4QETE t
o N

873.5015
873.8405

1047.9969

Emm 6069 1746, 5749{’1743 0g03

1:TOF MS ES-
6.6e+006

1747.3425

1(1752 6628

T T T T
3000 4000 5000

T T T
600.0 700.0

T
1000.0

36:(Time: 7.27) Center (Top,4, Ar); Smaooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (717:724-(693:699+751:757))

656.5604

1 556.2667.| 748.2005 8731627
" 6543691 | H- | |
v T T T aman e ftcduey
400.0 §00.0 800.0

15332079
1310.2456 1537 54n41

Ly

T T T
11000 1700.0

T T Mz

T
18000

1.TOF MS ES-
1.7e+006

2300.4404

T T
14000
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3: UV Detector: 259.997 Nm

34%
DNA‘N

5243.0200(2%)

3.887e-1
Range: 3.8587e-1
o

OH

H M,
3.0e-1 o (20) gyact mass: 5178.8211 718 @8 "My ; P
DNAL 11% 20820 14%
- N 5052 9199(3%) 26) 5043 00piTh  DXactmass: 52430238
E Exact mass: 5052.9244 1 3% 30) 27
@) 482 512.8198(2%) a9 5
1081 1% 291 641
370 (19):2%;5.03;1115 47 1723
602 iy 74
A A e :
e T T T T T T T T T T T T T L T T T T L T T e T e e Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000  10.50
LC Trace and Mass of 10
(0]
(0] OH
DNA. Me
N
H
OMe
Following General Procedure 2 (Condition A) with A10.
— X 100% = 46%
Yield: 85
Ratio (product/deiodination/aryl iodide): 39/9/4
Exact mass: 5287.0500
Triply charged mass [M]/3 - 1.00794, calculated 1761.3421; observed 1761.3392.
40:(Time: 7.77) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (774:781-(742:747+802:808)) 1.TOF MS ES-
6.08+006
7545770 8804992
100 6601331
7548582 |.gs0gags 10908051 oy 1762.0267
L 659.8806-1864.8764 | 7551508 |.881.1677 1057.4043 1761.3392. - 1769.3402
/ L | 13222854
B s s Rt S B B A R B B B B A s D Ron RS s R R AR Rnan nasma nnll -4
3000 4000 5000 6000 7000 8000  900.0 10000 11000 12000 13000 14000 15000 16000 17000  1800.0
41:(Time: 7.89) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (787:794-(762:768+818:824)) 1.TOF MS ES-
13e+006
662.8505
e e 1056.8051 iten ks
# 5625553 u- /aau 4992 — mw 1762.0095
£59.0605 -
0 e " ST o O SN L : : e
4000 500.0 800.0 1000.0 12000 14000 1600.0 1800.0 20000 2200.0 2400.0
31 UV Detector: 259 997 Nm 3.08e-1
Range: 3.08e-1
(40) =
3.0e-1 o . 3% o
DNAL j\/@%zsmwsa%)
oW e RTRC
2.0e-1 Exact mass: 5052.9244 g% (SU) Exact mass: 5178.8211 s ‘éi‘?ﬁ O
2 N0529199(2%) A)M;Jﬁ/ Exact mass: 5287.0500 OMe
510
(10) 51733195(2% 6047
1.0e-1 1% ” i
370 w3y i 225
556 I .
00— e T T I NABM U R Py Time
200 | 250 300 | 350 | 400 | 450 | 500 | 550 @ 600 650  7.00 1000 1050

LC Trace and Mass of 11

o]

OH

DNA Me

N OMe
H

Following General Procedure 2 (Condition A) with A11.

52
“Zx100% = 61%
Yield: 85

Ratio (product/deiodination/aryl iodide): 52/4/5
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Exact mass: 5211.0187
Triply charged mass [M]/3 - 1.00794, calculated 1735.9983; observed 1736.0114.

25:(Time: 5 80) Center (Top,4, Ar); Smooth (Mn, 2x1 00); Sublract (1,40.00 0.010); Combine (548 555-(514:519+576 582)) 1.TOF 1S E5-
722+006
s 6506242 7437156 867.8342
N 10418034 12022632 1736.6769
& 650.3735 868.3289 1301.7507 1736.0114.) 1744 0080
5743149 ‘I‘ Lobi ; L g i13030070 15226366 . 2284 4407
0 T T T 1 T T T T T T 1 T T T T T T T T T miz
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0
26/(Time: 5 91) Center (Top 4, Ar); Smooth (Mn, 2x1 00); Subtract (1,40.00 ,0.010); Combine (561:568-(537-542+583 509)) 1TOF WS ES-
18e+008
100 8465983 739104 g5 4690
g e 17259418
2 5494174645 3484 | 5521203 | 75 1D : 10416034 1302.2532 eoagons  1725.2614.] |L1737.3425
e sl Cr et gl g 1205 4218 SEE
0 e D B e B B B e s s By s s B s B B L B B A L
3000 4000 5000 ~ 6000 7000  BOOO 9000 10000 = 11000 12000 = 13000 14000 15000 16000 17000 = 18000
3: UV Detector: 259.997 Nm 5113e-1
2 Range: 5.113e-1
o (25) o OH
oNAL, 445 DNA. Ve
N 5211.0200(2%) N ome
4.0e-1 Exact mass: 5052.9244 5.80 Exact mass: 5211.0187
i 28843
2 3061 (4 ) ” w\
206 5052 9199(A%) % ""“‘u
255103 5.60 Exact mass: 5178.8211
1.0e-1 9),4%:6.21,2649
_ N
L T L L L L L B L e L L L L Ly R A A LA R WAN L) AL LA WALIRA LR Laba s s L]
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000  10.50
O OH
DNA. Me F
N
H
Following General Procedure 2 (Condition A) with A12.
™ X 100% = 64%
Yield:
Ratio (product/deiodination/aryl iodide): 54/2/10
Exact mass: 5213.0144
Triply charged mass [M]/3 - 1.00794, calculated 1736.6635; observed 1736.6769.
28:(Time: 600) Center (Top,4, Ar); Smooth (Mn, 2x1.00; Subtract (140,00 0.010); Combine (571578-(545:554+602:508)) 1TOF NS ES-
446+006
1737.3425
- 50 1736.6769 ||| 17280082  1744.6559
17032208 1711.3243 17259418 17332853 ||[|]),17439%8% ||, JTS19847 17503280 47545405 1770,3223.17723043
m
17000 | 7050 | 47400 | 47450 | 47200 | 47250 | 17300 | 17350 17400 | 47450 47500 | 47550 | 47600 | 17650 | 47700 17750 | 4780.0
29/(Time: 6.12) Center (Top 4, Ar); Smooth (Mn, 2x1 00); Subtract (1,40.00 ,0.010); Combine (585:592-(563:568+616 622)) 1:TOF S ES-
518+005
650 8749 1737.3425
7439949 868.1600
i ssrizn | 10 1=.0000 T 1738.0083
# [ 1041.5902.}1042 3966 1303.2583 Ar36.6500 3
s 6244850 1 ) [ ll A 2 AR ' i P 1759.6553 21209255 22854390 2441.9712
T T / k " T } ; r 1 T T Y y T T T T T T : T
400.0 500.0 300.0 1000.0 1200.0 1400.0 1600.0 1300.0 2000.0 2200.0 2400.0
28/(Time: 6.00) Center (Top,4, Ar), Smooth (Mn, 2x100), Subtract (1,40.00,0.010); Combine (571:578-(545:551+602 608)) 1TOF MS ES-
4.4¢+006
8508749 7439949 868 1600
100 > 1042.0000 13027556 1737.3425
2 550.6242 868.6669 1302.2532.}-1303.2583 1736.6769.}-1738.0083
574,7075-. il 13127272 15232017 | 17592289
0 T T T T T r T Tty T T T T T T T T T T miz
4000 5000 800.0 10000 12000 1400.0 16000 1800.0 2000.0 22000
3 UV Detector: 259.997 Nm 314361
Range: 3.143e-1
@ _ o
3061 46%
| 5213.0098(2%) o o
o DNA _ H
2.0e-14 DNA‘N/U\/© N e 29) Exact mass: 5213.0144
i 3 H Exact mass: 5178.8211
@ Exact mass: 5052.9244 5212.0098(1%) (46)
1061 2 27)10% 5178 8198(25%) DNIZ40 5.12 e
250 2885 8.85
E : (18),2% 5052 9199(IMNS0;,793 -
683 S 537
0 T T T T T T T e T T T T T T T T T T T T T e T T L T L T e T e e e ey Time
200 250 300 350 400 450 500 550 600 650 700 750  BOO  B50 900 950 1000 1050



LC Trace and Mass of 13
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H
Following General Procedure 2 (Condition A) with A13.

42
—~ % 100% = 49%
Yield: 85

Ratio (product/deiodination/aryl iodide): 42/5/6
Exact mass: 5263.0112
Triply charged mass [M]/3 - 1.00794, calculated 1753.3291; observed 1753.3391.

38:(Time: 7.29) Center (Top,4, Arl; Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (718:725-(686:692+745.751)) 1.TOF MS ES-
5.0e+006
7511385 876.4937
657.1272
e 7514304 |.8768332 10920045 i 0o
* 656:87 6618703 | 7517111 ’ 1052.6024 1amani a0 1753.3391. [ 17346770
547.1205., |7 iy L s eas 17693230

i e A D A B M AR B B R MRS R AR B i i)

300.0 4000 500.0 600.0 700.0 800.0 900.0 1000.0 1100.0 12000 13000 14000 15000 16000 1700.0 1800.0

39:(Time: 7.38) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (729:736-(705:711+763:769)) 1:TOF WS ES-

8.5e+005
751.1385 876.4937
859.4072 1754.0079
10 1052.0045 £l 2100 1539.9508
B 656.8752 ~1154.4703 t‘ﬂﬁ 7510 l 1753.2391. |- 1754.6770
1318.2478 1768.9957
0 20D |.L‘ LL L Ll | i [
T T T SRR Y t T T T T T T T T T T T T T T miz
400.0 800.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0 2400.0
3: UV Detector. 259.997 Nm 2.942e1
Range: 2.942e-1
(38) -
o ST - 3
E )K/© 5263, 0095(2%)
72 e [} ® OH
-1 Exact mass: 5178.8211 DNA. CF.
20et Exact mass: 5052.9244 (25) (SEI) 15041 12% N :
2 E 16) 5263.000: Exact mass: 5263.0112
2) ) 5% 052 9199(3% 78 3193 2%) -
1.0e-1 4% o 421 5024
220 370 2038 074 4
7 1612 421 ‘ i (42).2%7 68,637
- A 4
0.0 T T T

LC Trace and Mass of 14
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H
Following General Procedure 2 (Condition A) with A14.

52
“—Zx100% = 61%
Yield: 85

Ratio (product/deiodination/aryl iodide): 52/3/12
Exact mass: 5193.0081
Triply charged mass [M]/3 - 1.00794, calculated 1729.9948; observed 1730.0104.

36:(Time: 9.04) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (919:926-(890:895+057:963)} 1. TOF MS ES-
5.9e+006
- T4I38] gpa 320 17306748
1037.9984 1297.7496 1731.3302
i ] TR 1297.2480- 1298 5021 T 008 1738.6571
0 i afl; [ (- 1517.3040 2506.4834
T T T HeT T t T T f T T T T T T T T T T T T T T
400.0 600.0 800.0 10000 12000 14000 1600.0 1800.0 20000 22000 24000 26000
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3: UV Detector: 259.997 Nm 2737e-1
Range: 2.732e-1

(36) _
, 52% I o
w j\/©/ 5193.0083(3%) “ ° -
2001 DNA. DNA. 9.04 I DNA.
H H 19208 N
5 Exact mass: 5052.9244  Exact mass: 5178.8211 Exact mass: 5193.0081
= 5 ||
(3) | 39
15 45 ) @014 5178.8213(3% 834421 | i e
=L 438 | 1941 9.68
5L 585 (26),3%5052 9243(5%).7 08,1009 1007
.- e A

T T T T T T T T T T AR RARREAEEANEAE R L s e a s na s Ly na sy il 1111
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LC Trace and Mass of 15
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H
Following General Procedure 2 (Condition A) with A15 except for employing
Ag;PO, instead of AgTFA.

24
~~ % 100% = 28%
Yield: 85

Ratio (product/deiodination/aryl iodide): 24/7/5
Exact mass: 5124.9455

Triply charged mass [M]/3 - 1.00794, calculated 1707.3072; observed 1707.3116.

19:(Time: 5.79) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (547:554-(514:520+590:596)) 1:TOF MS ES-
1.7e+006
1707 3116
100 7311270 8931545 44539512
12802239 1707 9716
# 1024.3875 1706.6249
1 539.3505\1 L s 5750t 1197 9658 Pzau 9713 17152079
0 T \ RARSS Sansy T T et \ e f \ \ T T T \ \ — miz
400.0 600.0 800.0 1000.0 1200.0 14000 1600.0 12000 2000.0 2200.0 24000 2600.0
31 UV Detector: 259.997 Nm 1.042e-1
Range: 1.042e-1
9 (19) = ,
1.0e-1 o o 24% I I
ona. 5124.9453(4%) DNAL oNA L
80e-2 5.79 ly (30) H H
H
Exact mass: 5124.9455 7989 " 7%  Exact mass: 5052.9244(35) Exact mass: 5178.8211
- 5052.9243(3%
o5 o0 ) \ | 20 e To8 5% f38)
4062 448 (17)10%5.543445 | o 2% 2366 5178.821203%/ 2%
g7 1 B 52 f 8.33 877
2082 N [ Lo 169 1083
0.0 T T T T T

T T T T T Time
200 250 300 350 400 450 500 550 6.00 6.50 700 750 8.00 850 900 950 10.00 1050

LC Trace and Mass of 16

O

o) OH

DNA .
N CF4
H

Following General Procedure 2 (Condition A) with A16 except for employing AgOTf

instead of AgTFA.

22
“Z % 100% = 26%
Yield: 85

Ratio (product/deiodination/aryl iodide): 22/27/14
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Exact mass: 5206.9486
Triply charged mass [M]/3 - 1.00794, calculated 1734.6416; observed 1734.6637.

33:(Time: 7.25) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (714.721-(685.:691+752.757)) 1. TOF MS ES-
2.6e+006
s MW g7 45 13012336 1735.3289
10407842 1301.7360 1735.9943
B 649.8610 NGdb e 130073140 e 173488371
5 1051 9647 1613.9492 L‘/_ 26034788
T . T 7 T T T T T T T T T T T T T T T T 3y
400.0 600.0 800.0 1000.0 1200.0 14000 1600.0 1200.0 2000.0 22000 2400.0 2600.0
o
3: UV Detector: 259.997 Nm A mon 1.327e-1
" Range: 1.316e-1
(32) > N CFs =
27% Exagf mass: 5206.486 (3q, o !
o 5052.0243(3%) 7A/63‘) 14% DNAL
10e-1 DNAL 7.03 fl 22% 5178.8213(3%) H
H 35 {| |l 5208.9487(3%) 828 Exact mass: 5178.8211
Exact mass: 5051.9244% 725

@1 8778

AU

4

7 (4) 14) (40)
0e2 2% 1% 2%
260 484 850

690 556

T = Time
2.00 250 3.00 3.50 400 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50

LC Trace and Mass of 17

OH

DNA _ o]
N
H

Following General Procedure 2 (Condition B) with A17.

31
~——x100% = 36%
Yield: 85

Ratio (product/deiodination/aryl iodide): 31/9/7
Exact mass: 5136.9455
Triply charged mass [M]/3 - 1.00794, calculated 1711.3072; observed 1711.3074.

19:(Time: 5.98) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (569:575-(537.543+602:608)) 1:TOF MS ES-

1.6e+007
100 733.1326 855.4886 12837283 Hnissu51
& } sata008 | ESES g;;'fﬁ B 2295+12542419 17113074 .} 17126460
0 eseei el ] | bt L O oA W ORI i
4000 500.0 8000 1000.0 12000 14000 1600.0 1800.0 20000 22000 2400.0 2600.0

3 UV Detector: 259.997 Nm j\/@A(OH 4.118e-1
Range: 4.093e-1
(g PN~y ©

31% .
5178.8213(2%) Exact mass: 5136.9455 )Ol\/©/
5136.9453(11%) DNA_ DNAL .

3.0e-1 i i
3 (26) H (35)  Exact mass: 5178.8211
5 22403 gug Exact mass: 5052.9244 7o,
T 20e1 ) pz (s (18 5.30 5178.8213(8% (43)
2% 3% 4% 3% 626 9%
1081 460 477 537 8.98
HZE 2021 6194

LC Trace and Mass of 18

"Bu
OH
(e}

DNA _ 0
N
H
Following General Procedure 2 (Condition A) with A18.
40
— X 100% =47%
Yield: 85
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Ratio (product/deiodination/aryl iodide): 40/3/21
Exact mass: 5193.0081

Triply charged mass [M]/3 - 1.00794, calculated 1729.9948; observed 1729.9934.

47 (Time: 9,91} Center (Top 4, Ar}; Smooth (Mn, 2x1 00}, Subiract (1,40 00 0.010); Combine (1019-1026-(980-986+1048-1054)) 1TOF S ES-
7411381 Rdps0lh
s 1 mesam 1730 6748
17312392
2 5481196 8653267 |-1038.3042 12977495 Lt
0:1 ‘[ }‘ L" |:,1u45 928 | 12087531 - 1osc0rt 2506.4834
4000 sono | so00 10000 12000 14000 16000 | 1gooo | 2000.0 22000 2400.0 26000
48 (Time: 10.03) Center (Top,4, Ar); Smooth {ln, x1 00); Subtract (1.40.00 0,010}, Combine (10321039-(1008-1014+1061-1067)) 1TOF NS ES-
1.9e+006
100 5517813 6623339 §28.1727 1657 3417
1104.5537
= 6627345 | 828 6673 16166340 1658 3422
526 4802 1297 7496
j N h L "h ST R S S TR o O i
400.0 500.0 800.0 10000 1200.0 14000 1600.0 1800.0 20000 22000 2400.0 2600.0
3 UV Detector 258 897 Nm 7By 2 D6Be-1
° OH i Range: 2.058e-1
DNA\u o 37y 24%
i/@‘ Exact mass: 5193.0081 5193.0083(3%)
” 9.91 (48)
1501 ""‘ku 14700
3 Exact mass: 5178.8211 @2 5193.0083(1%)
2 1081 £ 1003
@) 15) j\/@ 5072
o 2% 2% onaL 505279%;3(4%) s
Lz 261 4.8 H b 8.14
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LC Trace and Mass of 19
Ph
OH
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DNA _ O
N
H
Following General Procedure 2 (Condition A) with A19.
ge X 100% = 40%
Yield:
Ratio (product/deiodination/aryl iodide): 34/0/29
Exact mass: 5255.0238
Triply charged mass [M]/3 - 1.00794, calculated 1750.6667; observed 1750.6652.
40:(Time: 7 99) Center (Top 4 Ar); Smooth (Mn, 21 D), Sublract {1,40.00 0.010); Combine (799 B0B-(789775+831 837)) 1TOF NS ES-
5.26+006
17513334
25 1750.6652||| . 1752.0018 17586591
£ :I 3 Pl TTIINT 17806412 1787.9758
ol . . . . I‘ ; L TR [TR— i - miz
17000 17100 17200 17300 17400 17500 17600 17700 1780.0 17900 18000
40:(Time: 7.99) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (799:806-(T69:775+831:837)) 1.TOF MS ES-
£ 26+006
o 6561303 T50.0054  goe 4one
9754003  1050.3979
= B55.8785.]gg0 pegs | B74.8334 13132566 17513334
1 5557527+ 7559951 |-8614838 E‘mau a3t -
0 e e e e e e e iz
3000 4000 5000 6000  7OOO 8000 9000 10000 11000 12000  1300.0 14000  1500.0 16000  1700.0  1800.0
41:(Time: 8.13) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (815.:822-(791.797+846.852)) 1:TOF MS ES-
9.3e+005
100 - 272:50 0054
£56.1303 875.1726
b } 6148718 L u b i 13132417 dnag23y 17513334
3 5 e bl A0 ey i e o
T r r ; T T T T g T r 3 T T y
4000 600.0 800.0 10000 12000 14000 16000 18000 20000 22000 24000
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Ph
3:UV Detector: 259.997 Nm 2.816e-1
oH Range:2.816e-1

23) = o

| 29% (40) - ONAL o
E w 5178.8213(1%)
PNA~y 5.92 f

20e-1 H 14539 il
Exact mass: 5178.8211 \ 1
5 E
= (18) /|
® % G

H
Exact mass: 5255.0238

(24) 15209
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1081 (2) 5178.8213(1%
2% 1% 512513@'7 H 5[.5( )
1 251 an 1718537 1124
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LC Trace and Mass of 20

OH
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N
H
Following General Procedure 2 (Condition A) with A20 (1000 mM) except for

employing Ag,CO; instead of AgTFA.

33
—~ % 100% = 39%
Yield: 85

Ratio (product/deiodination/aryl iodide): 33/23/5
Exact mass: 5150.9612
Triply charged mass [M]/3 - 1.00794, calculated 1715.9791; observed 1715.9694.

22:(Time: 6.81) Center (Top,4, Arj; Smoath (Mn, 2x1.00); Subtract {1,40.00,0.010}; Combine (664 67 1-(632:638+703:709)) 1.TOF MS ES-

5.96+008
7351299 ge7 430
L 7211291 1029 5845 1716.6479
g T 1682.9728
= 630.8564... 858.3177 |-1029.9788 P 9728 | .1731.3052

| L( I 25854766

0 " I - m n "
T T 7 ; Y ; T T T t Y T T y Y t T T T T T 1 T my
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3: UV Detector: 259 997 Nm 3.002e-1

= w Range: 2.979e-1
¥ ! DNA .
3081 on e ] N
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oNAL o 681 W / )Ol\/@
[ A

Exact mass: 5052.9244
2.0e-1 H 27979 DNA.
Exact mass: 5150.9612 (25) N

o |

ES 7 5%  Exactmass: 5178.8211 \20)

S 3% 5178.8213(5%) s150 93:34(1%)
- 463 e : 8.10
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23 1367
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N

H
Following General Procedure 2 (Condition A) with A21 except for employing
Ag,CO; instead of AgTFA.

34
~_x100% = 40%
Yield: 85

Ratio (product/deiodination/aryl iodide): 34/15/18
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Exact mass: 5178.9925
Triply charged mass [M]/3 - 1.00794, calculated 1725.3229; observed 1725.3293.

38:(Time: 8.49) Center (Top,4, Ar); Smooth (N, 2x1.00); Sublrac (1,40.00 0.010); Combine (856:862-(827-833+894:000)) 1:TOF NS ES-
739.1437 2ipeHiog
s osezamy 17259928
R 646.3693 2620912 |-1035.5984 1294.2408 1725.3293. |- 1726.6735
5 5458237 10439769 | 12052420 15119547 |-1733.9985 2589.4766
T T t Y 7 1 ¥ T T f 1 T T T T T T T T T T t T
400.0 600.0 800.0 10000 12000 1400.0 1600.0 1800.0 2000.0 22000 24000 2600.0
1
3: UV Detector: 259.997 Nm ,(l)l\/@ 1.861e-1
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1 5e-1 (28) 5178.8213(3%) || 5178.9927(3%) &
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13803 N

i i &
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N gy H |
5002 42267 1%  Exactmass: 5052.9244\ ! /|
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LC Trace and Mass of 22

Me
Me
OH

N
DNA”
o}

(0]

Following General Procedure 2 (Condition A) with S2 and A1 (1000 mM) except for
employing Ag,CO; instead of AgTFA.

46
— % 100% = 55%
Yield: 83

Ratio (product/deiodination/aryl iodide): 46/31/4
Exact mass: 5152.9768
Triply charged mass [M]/3 - 1.00794, calculated 1716.6510; observed 1716.6649.

20-(Time: 481) Center (Top.4, Ar); Smooth (n, 2x1.00); Subtract {1,40.00 0.010); Combine (435:442-(409:415+467 473)) 1:TOF MS ES-
1.4e+007
= o 1747.3268
- 543.374 43 32855981518 10299919 12571723;525015 171666491717 9886
1287 2375

643 1145{ 1 1029 5545%1030_5334 + JegaTzn. |, 17253124
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481 .
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Following General Procedure 2 (Condition A) with S3 and A1 (1000 mM) except for

Me Me
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employing Ag,CO; instead of AgTFA.

57
% 100% = 73%
Yield: 78

Ratio (product/deiodination/aryl iodide): 57/3/15
Exact mass: 5166.9925
Triply charged mass [M]/3 - 1.00794, calculated 1721.3229; observed 1721.3342.

18:(Time: 4.99) Center (Top,4, Arl; Smoath (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (455:461-(426:432+486:492)) 1:TOF MS ES-

1.48+007
360.4907 1721 9969
100 6451205  737.4190 fiasreE 12012518
5 < 737 7082 |-860.8271 : 1794 3340|1722 6598
528.2829 D44.8708 737.0974 |.861.1636 1033.3856 1290.7368-. 1292 0024 e 1729 6527
. ) ; : sl
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Following General Procedure 2 (Condition A) with S10 and A1 (1000 mM) except for

employing Ag,CO; instead of AgTFA.

57
—_x100% = 67%
Yield: 85

Ratio (product/deiodination/aryl iodide): 57/12/4
Exact mass: 5138.9612
Triply charged mass [M]/3 - 1.00794, calculated 1711.9791; observed 1711.9851.

16:(Time: 4.96) Center (Top,4, Ar); Smooth (Mn, 2¢1.00); Subtract (1,40.00 0.010); Combine (451:457-(427:433+480:486)) 1-TOF MS ES.
2284007
i 17126630
17133240
2 £ 641.6095 7334099 1711.9851
= 50 o 855.8240 10271813 12842419 17136630
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Me OH
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Following General Procedure 2 (Condition A) with S4 and A1 (1000 mM) except for
employing Ag,CO; instead of AgTFA.

35
—— x100% = 47%
Yield: 74

Ratio (product/deiodination/aryl iodide): 35/24/3
Exact mass: 5138.9612
Triply charged mass [M]/3 - 1.00794, calculated 1711.9791; observed 1711.9851.

20:(Time: 4.29) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (375:282-(2340:355+405:410)) 1:TOF MS ES-
1.0e+007
100 1712.6630
E Barpige o 421255 4533555 i TN 1284.2419 1711.0851 17133240
L i 1025-73751,1027 7850 1,1254 9905 s 1720.6547
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Cl

Following General Procedure 2 (Condition A) with S6 and A1 (1000 mM) except for
employing Ag,COj; instead of AgTFA.

35
——x100% = 52%
Yield: 67

Ratio (product/deiodination/aryl iodide): 35/22/3
Exact mass: 5172.9222
Triply charged mass [M]/3 - 1.00794, calculated 1723.2995; observed 1723.3057.

22:(Time: 4.75) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (427:434-(402:407+457:462)) 1:TOF MS ES-
9.6e+006
100 17239688
738.2756 861.4881 12927238
6458592 1033.8781 17249722

=2 738.6985 |-861.9810 12922233} -1203.4740 1723.3057
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3: UV Detector: 259.987 Nm

5713e-1
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Following General Procedure 2 (Condition A) with S7 and A1 (1000 mM) except for

employing Ag,CO; instead of AgTFA.

50
—— %x100% = 60%
Yield: 83

Ratio (product/deiodination/aryl iodide): 50/5/22
Exact mass: 5138.9612

Triply charged mass [M]/3 - 1.00794, calculated 1711.9791; observed 1711.9851.

18:(Time: 4.73) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (424:431-(394:399+457:462))

1.TOF MS ES-

1.3e+007
s e 1712 6480
7334210
L 7336983 |.856 1505 10271813 st 17119851 17133240
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: 7341310 |656.6509 1498.6024 pitnes
T T T T T T T T “ T T T T T T miz
400.0 65000 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0
3: UV Detector: 259.937 Nm 7 1e1
Range: 7.11e-1
o o
DNA _ (18} i
N OH  50%
5.0e-1 H Me'Me  5164.8052(1%) | ;225%%
Exact mass: 5138.9612 2 138.96714(4%) 5164.8052(4%) Hj(@\
% g 1
5 40e i 5.36 I
& DNA”
o
2.0e-1 Exact mass: 5038.9088
(16) 59,2038 s07isToragy 3912 |
bl T T e T T T T e e Time
200 250 300 350 400 750 800 850 900 950 1000 1050

LC Trace and Mass of 28

0] O

DNA
OH

Iz

Me Me

Cl

Following General Procedure 2 (Condition A) with S9 and A1 (1000 mM) except for

employing Ag,CO; instead of AgTFA.

41
— % 100% = 58%
Yield: 71

Ratio (product/deiodination/aryl iodide): 41/11/18

Exact mass: 5172.9222
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Triply charged mass [M]/3 - 1.00794, calculated 1723.2995; observed 1723.3057.

28:(Time: 5.31) Center (Top,4, Ar); Smooth {Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (491:498-{465:471+522:528)) 1:TOF MS ES-
1.0e+007
. 1723.9688
738.2645
2 i . 4755511 og1g 1033781 1292'?:23 4749 1723.3057 [[124.2722
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Following General Procedure 2 (Condition A) with S14 and A1 (1000 mM) except for
employing Ag,CO; instead of AgTFA.

42
—~x100% = 74%
Yield: 57

Ratio (product/deiodination/aryl iodide): 42/10/2
Exact mass: 5139.9564
Triply charged mass [M]/3 - 1.00794, calculated 1712.3109; observed 1712.3240.

23(Time: 4.81) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (434:441-(408:414+460 466)) 1.TOF MS ES-

9.96+006
- dus 1712.9850
7335652 - 1284 4915
6417444 1713.6630
= ssseoea. | 8563273 NO2TEL o y2e39778.] 1988 2401 e
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24:(Time: 4 87) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (441.448-(420 426+467:473)) 1:TOF MS ES-
38e+006
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Following General Procedure 2 (Condition A) with S15 and A1 (1000 mM) except for
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employing Ag,CO; instead of AgTFA.

53
~~ % 100% = 82%
Yield: 65

Ratio (product/deiodination/aryl iodide): 53/7/4
Exact mass: 5139.9564
Triply charged mass [M]/3 - 1.00794, calculated 1712.3109; observed 1712.3240.

22:(Time: 3.94) Center (Top,4, Ar); Smoath (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (335:342-(308:314+365:371)) 1:TOF WS ES-
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Following General Procedure 2 (Condition A) with S18 and A1 (1000 mM) except for

employing Ag,CO; instead of AgTFA.

41
—— % 100% = 73%
Yield: 56

Ratio (product/deiodination/aryl iodide): 41/7/2
Exact mass: 5139.9564
Triply charged mass [M]/3 - 1.00794, calculated 1712.3109; observed 1712.3070.

13:(Time: 3.16) Center (Top,4, Ar); Smoath (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine {244:251-(218:224+273:278)) 1.TOF MS ES-
27e+006
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24:(Time: 3.97) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (339:345-(309:314+368:372)) 1:TOF MS ES-
1.26+007
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25:(Time: 4.08) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract {1,40.00,0.010); Combine (350:357-(328:333+375:381)) 1:TOF MS ES-
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Following General Procedure 2 (Condition A) with S16 and A1 (1000 mM) except for

employing Ag,CO; instead of AgTFA.

30
—_ % 100% = 38%
Yield: 79

Ratio (product/deiodination/aryl iodide): 30/18/28
Exact mass: 5139.9564

Triply charged mass [M]/3 - 1.00794, calculated 1712.3109; observed 1712.3240.

1.TOF MS ES-
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Following General Procedure 2 (Condition A) with S17 and A1 (1000 mM) except for

employing Ag,CO; instead of AgTFA.

35
—~ % 100% = 59%
Yield: 59

Ratio (product/deiodination/aryl iodide): 35/13/11
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Exact mass: 5183.9827

Triply charged mass [M]/3 - 1.00794, calculated 1726.9863; observed 1726.9968.

31(Time: 5.69) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (535:542-(509:514+566:571)) 1:TOF MS ES-
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Following General Procedure 2 (Condition A) with S19 and A1 (1000 mM) except for

employing Ag,CO; instead of AgTFA.

35
— X 100% = 45%
Yield: 77

Ratio (product/deiodination/aryl iodide): 35/24/17
Exact mass: 5142.9673

Triply charged mass [M]/3 - 1.00794, calculated 1713.3145; observed 1713.3240.

19:(Time: 4.17) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (361:368-(332:337+392:397)) 1. TOF MS ES-
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Following General Procedure 2 (Condition A) with S20 and A1 (1000 mM) except for

employing Ag,COj; instead of AgTFA.

22
——x100% = 29%
Yield: 76

Ratio (product/deiodination/aryl iodide): 22/43/3
Exact mass: 5142.9673

Triply charged mass [M]/3 - 1.00794, calculated 1713.3145;

observed 1713.3240.

21:(Time: 3.84) Center (Top,4, Ar); Smooth {Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (323:330-(294:300+352:357)) 1:TOF MS ES-
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Following General Procedure 2 (Condition A) with S21 and A1 (1000 mM) except for

employing Ag,COj; instead of AgTFA.

23
——x100% = 33%
Yield: 69

Ratio (product/deiodination/aryl iodide): 23/19/30
Exact mass: 5142.9673

Triply charged mass [M]/3 - 1.00794, calculated 1713.3145;

observed 1713.3240.

18:(Time: 4.12) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (355.362-{326:332+387.393)) 1.TOF MS ES-
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3:UV Detector: 259.997 Nm Me 3.8409e1
Range: 3.84%e-1
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Following General Procedure 2 (Condition A) with S22 and A1 (1000 mM) except for
employing Ag,CO; instead of AgTFA.

51
% 100% = 76%
Yield: 67

Ratio (product/deiodination/aryl iodide): 51/7/0
Exact mass: 5128.9405
Triply charged mass [M]/3 - 1.00794, calculated 1708.6389; observed 1708.6487.

24:{Time: 4 38) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract {1,40.00 0.010); Combine (385:392-(356:362+414:420)) 1.TOF WS ES-
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26:(Time: 4 52) Center (Top,4, Ar); Smooth (n, 2x1.00); Subtract (1,40.00 0.010); Combine (400:407-(374:380+428:434)) 1.TOF NS ES-
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Following General Procedure 2 (Condition A) with S23 and A1 (1000 mM) except for

employing Ag,CO; instead of AgTFA.
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46
— x100% = 67%
Yield: 69

Ratio (product/deiodination/aryl iodide): 46/12/0
Exact mass: 5144.9176
Triply charged mass [M]/3 - 1.00794, calculated 1713.9646; observed 1713.9681.

24:(Time: 4.51) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (400:407-(374:380+431:437)) 1.TOF MS ES-
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Following General Procedure 2 (Condition A) with S2 and A18.
— X 100% = 46%
Yield: 83
Ratio (product/deiodination/aryl iodide): 38/3/14
Exact mass: 5193.0081
Triply charged mass [M]/3 - 1.00794, calculated 1729.9948; observed 1729.9934.
37:(Time: 6.90) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (§74:681-(639:645+703:709)) 1:TOF MS ES-
462+006
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37:(Time: 6.90) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (674:681-(632:645+703:709)) 1:TOF MS ES-
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Following General Procedure 2 (Condition A) with S5 and A18.

24
—_%x100% = 35%
Yield: 69

Ratio (product/deiodination/aryl iodide): 24/16/3
Exact mass: 5193.0081

Triply charged mass [M]/3 - 1.00794, calculated 1729.9948; observed 1729.9934.

41:(Time: 7.28) Center (Top, 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40 00 0.010); Combine (718:725-(684:689+753:759)) 1.TOFMSES-
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Following General Procedure 2 (Condition A) with S7 and A18.
— X 100% = 40%
Yield: 83
Ratio (product/deiodination/aryl iodide): 33/3/12
Exact mass: 5178.9925
Triply charged mass [M]/3 - 1.00794, calculated 1725.3229; observed 1725.3293.
40:(Time: 7.49) Center (Tap 4, Ar) Smooth (Mn, 2x1.00); Subtract (1.40.00 0.010): Combine (707-714-(680-685+742748)) 1TOF S ES-
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40:(Time: 7.19) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (707.714-(680.685+742:748)) 1:TOF MS ES-
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Following General Procedure 2 (Condition A) with S16 and A18.
75 X 100% =27%
Yield:
Ratio (product/deiodination/aryl iodide): 21/3/25
Exact mass: 5179.9877
Triply charged mass [M]/3 - 1.00794, calculated 1725.6546; observed 1725.6526.
45:(Time: 673) Center (Top,4, Ar), Smooth {Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (654:661-(622 627+684:688)) 1TOF MS ES-
2.36+008
o 1726.3331 }
17256626 ||| .1726.9968  1733.6575
= <1 1738.9645
203 [[||]j172mees ] Y 4002 yyaq aggs 1748301 ey oy TTIRITT oo gey
od - ; |||' : S ‘\; : \H\\;\l“l\‘ RETTEe (P el b . . , : ; e
17200 1725.0 1730.0 17350 17400 17450 17500 1785.0 1760.0 1765.0 1770.0 1775.0 1780.0
45:(Time: 6.73) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (654:661-(622:627+684:688)) 1.TOF MS ES-
23e+006
e 5467441 7392773 8626664 S
8620912 1294 4913
= 6464942 | 551 4915 e, 1035.7961 g 16508205  1726.3331
. 549.6004 ( : i j-1107.5364 lﬁ - 15122832 N |y 17413048
J i F i e
"T3000 ' 4000 | 5000 6000 7000  B0DO 9000 |« 1000.0 11000 = 12000 ' 13000 14000 = 15000 = 16000 = 17000  1800.0
3: UV Detector: 259.997 Nm 2.452e-1
@1 _ | 45) . Range: 2.452e-1
25% e 2% . ona & on
5185.800801%) | onar Ny SN 5179.9878(1%) "y S
e 516 o 6.73 7 )
ey ona Ny SN 12440 Exact mass: 5165.8007 10478 Exact mass: 5179.9877
2
= Exact mass: 5039.9040 (26) (36) % (48
1061 3% 5 om 593 Gt
(24):3%:;5039.9038(1%);4. 36,3740 471 569 2% .o 47307 1
5082 y 1 2438595 oy { on
& = 104 i
00 o

T T T T T T T T IR T T T Tim
200 250 3.00 350 4.00 450 5.00 5.50 6.00 6.50 7.00 750 8.00 850 9.00 9.50 10.00 10.50

Following General Procedure 2 (Condition A) with S20 and A18.
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21
——x100% = 28%
Yield: 76

Ratio (product/deiodination/aryl iodide): 21/17/0
Exact mass: 5182.9986
Triply charged mass [M]/3 - 1.00794, calculated 1726.6583; observed 1726.6564.

37:(Time: 5.91) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (561:568-(524:530+502:508)) 1:TOF MS ES-
2.3+006
1727.3372
- 20 17266568 (] 1728.0010 1734 6637
figrmsss flyressemy e wgomyensve yosess g
1 L L L L syl ININEEART]
T T T T T T T T T T T T T T T T r T t 1 t T T
1700.0 17050 17100 17150 17200 1725.0 1730.0 17350 1740.0 1745.0 1750.0 1755.0 1760.0
37-(Time: 5.91) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (561 568-(524 530+582:508)) 1.TOF NS ES-
2 3e+006
100 gaz.1gr 7307117 8631597
7400013 |-B63.4966 4435 9g39
& 646.8691../651.3678 1727 3372
j 5463595 sklianes 7454142 |,.869.8260 10439839 1295i2l429 14032728 1512.921 i
R e s B e s B B B B A B B A A A s B B A M B Rl
300.0 400.0 500.0 600.0 7000 800.0 9000 10000 11000 12000 13000 14000  1500.0  1600.0 17000  1800.0
3 UV Detector: 259.997 Nm (37) 1.544e-1
1) N 21% By Range: 1.543e-1
5 e T DNA—“YQ“‘M*’ 5132.299515[1%) o oH
5042.9150(1%) J 2550 “"“w N
411 Exact mass: 5042.9149 N
1.0e-1 (14) 7004 (28) Me
= 4% (18) (20 7% (27) (34) (35) [23;) Exact mass: 5182.9986
2 ) 322 3% 6% 456 29 3% 5% 5182.9985(1%)
P ko 1525 369 3.3 2041 472 548 562
gl 1354 2536 o73 12207973 e
111 59 £ N
i .
0.0 T T T T T T T T T e T T T e e e e o e e Time
200 250 3.00 350 400 450 5.00 550 6.00 650 700 750 800 850 9.00 950 1000 1050

Following General Procedure 2 (Condition A) with S21 and A18.

20
—— % 100% = 29%
Yield: 69

Ratio (product/deiodination/aryl iodide): 20/12/11
Exact mass: 5182.9986
Triply charged mass [M]/3 - 1.00794, calculated 1726.6583; observed 1726.6564.

42:(Time: 6.39) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (615:622-(588:504+647:652)) 1.TOF MS ES-
13e+006
e 1727.3372
1 1726 6584 17346637
= 20 1 9814.\|H 17419885 1747 3082 17493118 17953118 1761.9580
0 L il Ul T 2
T T T T T T T T T T T T T T T T T T t 1 t t f t T t T T T T T miz
17000 17050 17100 17150 17200 17280  1730.0 17350 17400 17450  1750.0 17880  1760.0 17650  1770.0 17750  1780.0
42:(Time: 6.39) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (§15:622-(588:594+647 652)) 1:TOF MS ES-
1.3+006
o B47A191 7307117 ge31507 10359939
12952429
2 E 646 8691 [740.1457 8;731?55253 V0 4080 1295 7440 17273372
536.4497 .580.7711 Lol ! 1134I7134 1513i2355 L 17423132
0 T T f e T T or o f t T T T T T T T T miz
4000 5000 £00.0 1000.0 12000 1400.0 1600.0 1800.0 20000 2200.0
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3: UV Detector: 259.997 Nm ! 1.155e-1
(22) g N Range: 1.155e-1
12%  DNA” N (42) - wo*‘
N DNA
~n o
H

n N 5042.9150(1%) o Me 20%
ONAY N 433 Exactmass: 5168.8116 5182.9985(1%)

o M 2962 (34) 6.39

7.5e-2 Exact mass: 5042.9149 5% 6817
13 (18) 5.48 (43)

2 44

< soe2] o @ & 3% gy 20 2177 B85 % G
e B 19 1% 351 396 2 1% 651

s 275 417 553 1% 1a8g 678

25e2] 53 259 55, 213 5.95 727

’ G 218 /" 331 4

T T T T T T T T T T f Time
200 250 3.00 350 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 850 9.00 9.50 10.00 10.50

LC Trace and Mass of 1’

(0]

o OH
Me
DNA-N
H

Following General Procedure 2 (Condition A) with 1 (5 nmol), Ethyl 4-iodobenzoate

CO,Et

(300 equiv), Pd(OAc), (20 equiv) and KOAc (300 equiv).

5
—%x100% = 8%
Yield: 66

Exact mass: 5301.0293
Triply charged mass [M]/3-1.00794, calculated 1766.0018; observed 1765.9999.

31:(Time: 7.85) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (783 790-(748 754+811:817)) 1:TOF MS ES-
6.1e+005
100 1766.6711
1767 3425
% 6618809 7565695 8828339 1059.6027 1324.7534 (76899991 7746670
L | L i 1740.0234._ A
o A A A B A L B A B s s B A A A RN AR B LS LA el
2000 4000 500.0 600.0 7000 8000 900.0 1000.0 11000 12000 13000 1400.0 1500.0 1600.0 1700.0 12000
3: UV Detector: 259.997 Nm 6.289e-2
Range: 6.075e-2
@1)
6.0e-2
5152 9766(6%)
5.10
4062 () 2908 (22
= 13% 1)
2 ) 244 5152.9766(3%) 5o
3% (20):8%;5.01;665 520 5301.0293(6%)
20e2] 183 N 79 788

[12)‘1%‘435;118\ 443

T T T T T T T T T T T Time
200 250 3.00 3.50 4.00 450 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50
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4.7 Off-DNA synthesis of 24

| e o)
o Pd(OAc), (10 mol%) Mel (6 equiv) ou
oH + Ac-B-Ala-OH (20 mol%)_ KCOj3 (4 equiv) e Pd/C, H, OMe
= . —_—
Ag,0 (2 equiv) DMF, r.t, 2h MeOH. r.t., 1h
NayHPO4.7H,0 (1 equiv)
CO2Bn HFIP, 80 °C, 16 h CO2Bn COH
(0.5 mmol) (0.25 mmol) X1, 74% yield X2, 95% yield

A 5 mL vial was charged with PivOH (51 mg, 0.5 mmol), benzyl 4-iodobenzoate (85
mg, 0.25 mmol), Pd(OAc), (5.6 mg, 10 mol%), Ac-p-Ala-OH (6.5 mg, 20 mol%),
Ag,0 (116 mg, 0.5 mmol), Na,HPO,.7H,0 (67 mg, 0.25 mmol) in HFIP (2 mL). The
vial was heated at 80 °C for 16 h. After cooling to room temperature, the solvent was
removed. The mixture was dissolved in trace of DCM and passed through a pad of
silica gel with hexane/EA (1:1) as the eluent. The filtrate was concentrated and
dissolved in DMF, K,CO; (138 mg) and Mel (93 uL) were added. After 2 hours,
water was added to the reaction solution and extracted with EA. The product X1 was
obtain through the purification on pTLC with hexane/EA (5:1). 'H NMR (600 MHz,
CDCl) 6 7.97 (d, J = 8.3 Hz, 2H), 7.45 — 7.43 (m, 2H), 7.41 — 7.37 (m, 2H), 7.36 —
7.31 (m, 1H), 7.17 (d, J = 8.3 Hz, 2H), 5.35 (s, 2H), 3.65 (s, 3H), 2.90 (s, 2H), 1.18 (s,
6H); 3C NMR (151 MHz, CDCls) 8 177.50, 166.39, 143.55, 136.12, 130.12, 129.45,
128.59, 128.42, 128.22, 128.17, 66.60, 51.78, 46.29, 43.68, 25.01.

To a solution of X1 (60 mg) in MeOH (4 mL) was added Pd/C (12 mg). The flask was
evacuated briefly under high vacuum and charged with a H, balloon. The reaction
solution was stirred for 1 h. The solution was passed through a pad of Celite and the
filtrate was concentrated. Product X2 was obtained as a white solid. '"H NMR (600
MHz, CD;0D) 6 7.92 (d, J = 8.3 Hz, 2H), 7.21 (d, J = 8.3 Hz, 2H), 3.65 (s, 3H), 2.92
(s, 2H), 1.18 (s, 6H); *C NMR (151 MHz, CD;0D) & 179.08, 169.79, 144.86, 131.19,
130.48, 130.21, 52.27, 47.19, 44.86, 25.46.
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(o]
OMe 1) DMTMM, borate buffer Y OH
-
IEEnNH, T > N Me"\1e
2) H,O/MeCN/DIPEA (8/1/1)
o
X2 COzH 24
14(Time: 4 96) Canter (Top,4 Ark Smooth (lin, 21 00); Subtract (1,40 00 0.010); Combine (452-455-(422-428+476-452)) 1.TOF WS ES-
3 48006
1712.6630
100
7133240
22 im 1711 985
5416095 7334210 3558240 10271813 1284.2419 1712.6630
841 35“*{/5‘”-993‘ }/733 8425 L/asa 4951 |1027.9821 PZE“ 9908 18020615 1714.3242
o T T T T T T T T T T T T T T T T T T T T T T T T T T T T
17 (Time: 6.92) Center (Top.4, ArJ: Smooth (Mn, 2¢1.00): Subiract (1.40.00 0.010); Combine (577:584-{850:656+706:712)) 1TOF MS ES-
3664007
Bl 1717 3268
6433638 7354186
436131 858.1498 1717.9886
& 8o 643.1145 7350407 |850.4857 S 1666480 1103002
526 4802 452453 [ 037 s100  |858.8217 ‘029199‘9 16906680 |-1718.0677 i
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3: UV Detector: 259.997 Nm 123
Range: 1.23
12 Q
o
10 o H ! OMe
H N 3
8.0e-1 _N Me'pe DNA' Me
; DNA y
=) 0o .
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4.0e-1 %
5128.9614(8%)
2.0e-1 496
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0o u T T T T T u ;i T ;i A ; T T T T T Time
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. .
LC trace mixture of 24 through on-DNA and off-DNA synthesis
3 UV Detector: 259,997 Nm 1.035
Range: 1,035
an _
55%
592
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5. Experimental Section for on-DNA C-H Arylation of Amides
5.1 Substrate Structures of Amides B1-B16

oy 9 BYS1e
N™ "COzH CO,H COzH N" "COzH
Ay, V)L 2 o N
B1

B4 B5
Me
Me_ _Me
B AV 5 SIS & SRS ¥ Gl ¥ o
N
N~ ~CO,H
N7 ~CO,H N7 ~CO,H N~ ~CO,H
B6 B7 B8 B9 B10
Me__Me
IA R L2 f " S
o D)LH COLH con  Me H Co Me” N7 oM
B11 B12 B14 B15
M
R
CO,H
oy
H
B16

Amides were obtained from the commercial sources or synthesized following the

literature procedures.’
5.2 Condition Optimizations

Table S7. Evaluation of Ag salt

| oMe Me H
H Y I Pd(OAc), (10 mM) N\/COZH
N " W)LN COLH Ag salt (300 mM) - H
. H LinCOZ (150 mM) N 0 MeAMe

sc1>0 B1 H,O/DMA (4/1) o= ju 45

(1 mM) (200 mM) 80°C, 20 h

Entry Ag salt (300 mM) Yield (%)
1 AgOAc 69
2 AgNO; 12
3 AgTFA 46
4 Agr,COs 42
5 AgOTs 35

Table S8. Evaluation of Base

H
Pd(OAC); (10 mM) N._COH
AgOAc (300 mM)
:I/ V)L CoaH Base (150 mM) N O Me™Mm
= e Me

510 H,O/DMA (4/1) o 5
(1 mMm) (200 mM) 80°C, 20 h
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Entry Base (150 mM) Yield (%)

1 NaOAc 46
2 N32CO3 55
3 K,CO; 41
4 K;PO, 31
5 K>HPO4*3H,0 18
6 Li,CO; 69
7 CSzCO3 41
Table S9. Evaluation of Standard Conditions
Me Me H
ﬁ Pd(OAG), (10 mM) N._COH
AgOAc (300 mM H
=" coaH LijCO3 ((150 mM)) - ::I:’“ O Me™Me
310 H,O/DMA (4/1) o 45
(1 mM) (200 mM) 80°C, 20 h
Entry Deviation from above Yield (%)

1 none 69

2 without Pd(OAc), 0

3 without AgOAc 24

4 without L12C03 35

5 r.t. instead of 80 °C 60

5.3 General Procedure 3 for on-DNA C-H Arylation of Amides

Pd(OAc), (10 mM H
)LH/‘/ + H’.ﬁ( COOH pgone o0 mM>), 0 @ eI N coon
LizCOs (160 mM)~ ZHS N~ o 0 R
H,O/DMA (4/1) H
1 mM

(200 mM) 80°C,20h

45-72

Materials

DNA-conjugated aryl iodide S: 10 mM in H,O

Amide B: 2 M in DMA

Pd(OAc),: 200 mM in HFIP

Sodium diethyldithiocarbamate trihydrate (scavenger): 1 M in H,O

Procedure

1) To a 200 pL. microcentrifuge tube was added Pd(OAc), (10 equiv, 0.5 pL), after
air-dry, AgOAc (300 equiv, 0.5 mg), amide B (200 equiv, 1 uL), DNA-conjugated
aryl iodide S (10 nmol, 1 pL), Li,CO;3 (150 equiv, 0.11 mg), DMA (1 pL) and
deionized water (7 uL) were added. The mixture was vortexed. Heating the reaction

mixture at 80 °C for 20 h.
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2) Cooling to room temperature, 9.0 pL. scavenger was added and reheating the
mixture at 80 °C for 30 min.

3) Cooling to room temperature, 5 M NaCl solution (10 % by volume, 1.9 uL) and
cold ethanol (2.5 times by volume, 47.5 pL). The mixture was stored at a -20 °C
freezer for more than 30 minutes.

4) Centrifuge the sample for around 10 minutes in a microcentrifuge at 10000 rpm.
The above supernatant was discarded and the precipitate was dried under vacuum.
The DNA pellet was redissolved in H,O (100 pL) and centrifuged for around 2
minutes in a microcentrifuge at 10000 rpm. An aliquot (50 pL) was taken and

analyzed via HPLC-MS.
5.4 General Procedure 4 for Synthesis of Dipeptides

H

H
o e N XN N-COH —~ DMTMM (300 equiv) e S X N\_)L “NcoMe
) I + HNTCOMe —m H i

“HCI

A phosphate buffer (pH 5.5) N o A
. r.t. overnight
68 (300 equiv) 73, 96%

Materials

68: ca. 5 mM in H,O

Glycine methyl ester hydrochloride: 1 M in H,O

DMTMM: 1 M in H,0

pH 5.5 phosphate buffer: 0.2 M NaH,PO, in H,O

Procedure

1) To 2 pL. 68 solution was added 22 pL pH 5.5 phosphate buffer, glycine methyl
ester hydrochloride (300 equiv, 3 pL) and DMTMM (300 equiv, 3 puL). The mixture
was vortexed. Being kept at room temperature for overnight.

2) Add 5 M NaCl solution (10 % by volume) and cold ethanol (2.5 times by volume,
ethanol stored at -20°C). The mixture was stored at a -20 °C freezer for 1 hour.

3) Centrifuge the sample for around 10 minutes in a microcentrifuge at 10000 rpm.
The above supernatant was discarded and the precipitate was dried under vacuum.
The DNA pellet was redissolved in H,O (100 pL) and centrifuged for around 2
minutes in a microcentrifuge at 10000 rpm. An aliquot (50 pL) was taken and
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analyzed via HPLC-MS.

5.5 LC Trace and Mass Characterization of 45-73

LC Trace and Mass of 45

H
N._ CO:H
- (0] ~
DNA Me” ~Me

o

Following General Procedure 3 with B1.

59
—~x100% = 69%
Yield: 85

Ratio (product/deiodination/aryl iodide): 59/0/3
Exact mass: 5221.9983

Triply charged mass [M]/3 - 1.00794, calculated 1739.6582; observed 1739.6648.

19:(Time: 4.95) Center (Top.4, Arj; Smooth (Mn, 2x1.00); Sublract (1,40.00 0.010), Combine (450:457-{422 428+480:486)) 1-TOF S ES:
3.08+007
745.2800
100
651.9933 09 2008
TASSTOT | o 0sq
# 50 ik, 7457049 [ gm0 4600 HE08.002 1740.3309
ot 7458503 HuSA TG 13045004 13055083 1730.6648. ] 17408973
6291091 875 9845 L,mg. 3804 1305.9948 [ 1748.6609
0 - T s - - - - T T - — — miz
4000 600.0 800.0 1000.0 12000 14000 1600.0 18000 20000 22000 24000
23:(Time: 5.27) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 .0.010); Combine (487.494-(461:467+519:524) 1.TOF MS ES-
1.8e+008
745.2800
i 745.1459. 745 4254
869.6560
® 50 1740.3300
S i 1043.7986 i i 16909711, |-17409973
870.3333 1304.4856. 9
: 5264802 532347 L | ¥ ; +1355 7579 L [ 752t 5
SIRI b ekt - b — — - - : S — —m
4000 600.0 800.0 1000.0 12000 14000 1600.0 1800.0 2000.0 22000 24000
24(Time: 5.42) Center (Top.4, Ar), Smooth (Mn, 2x1.00); Subiract (1,40.00 ,0.010); Combine (504:511-(479:485+538:544) 1.TOF MS ES
1.5e+006
- 8905042
8908342
= 50 7631394 01,0052 10687838 1336.2555 17820066
: 6520038 | 903 1852 Pmagagas 1335 746E+1337 0042 1781 3325._[,17&33258
o ' ) A Lug e : il —— : v
400.0 600.0 800.0 1000.0 12000 1400.0 1600.0 1800.0 20000 22000 2400.0
3: UV Deteclor: 258.997 Nm 9.723e-1
Range: 9.723e-1
(19)
5221.9985(2%)
495 H
45300 N._+_CO,H
8.0e-1 H o Y 2
N o, A~
701 DNA Me” Me
o
6.0¢-1- ) ’ )
: (diastereoisomer mixture)
E Exact mass: 5221.9983
> 50e1]
z
40e-1 \
3 @3
10% H
3.0e-1 5421.9285(1%) pna-N
E 5.27 I
E @ “18) 9124
20v:1 o~ e % Exact mass: 5164.8054
1 244 485
1.08-1- 2052 1812 (Q4)5%5.42.40
A & s
0.0 T T T AR VR T e Time
200 250 300 350 400 450 500 550 600 650 7.00 7.50 800 850 950 1000 1050

Following General Procedure 3 with B1 except for running reaction and quenching

with scavenger at room temperature.

51
~~ % 100% = 60%
Yield: 85

Ratio (product/deiodination/aryl iodide): 51/4/5
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Exact mass: 5221.9983
Triply charged mass [M]/3 - 1.00794, calculated 1739.6582; observed 1739.6648.

18:(Time: 4.73) Center (Top.4, Ar); Smooth (Wn, 2x1.00); Sublract (1.40.00 0.010); Combine (425:432-(400:406+457:462)) 1.TOF MS ES-
1.56+007
b Tas2000 | g
. e 862 6ee1 13049885 1740.3309
7457049 | 8703212 1043.7854 1729.6648-_1741.3220
5 6288625 | k | Jads 7432 20885730 -
S— . et TS VNIRRT, Vam— — W (VUSRI — p—
4000 600.0 800.0 1000.0 12000 14000 16000 1800.0 20000 22000 24000
3 UV Deteclor: 259,987 Nm 21231
Range: 2.123e-1
(18)
ain N _com
20e-1] 5221.9985(3%) " N2
473 N o A
18e-1] 9183 DNA’ Mo Me
O Exact mass: 5221.9983
1681
1481

12e-1 H
DNA” |
1061 o H
Exact mass: 5038.9088 pna- N
80e-2

[}
Exact mass: 5164.8054

AU

6.0e-2 () @n (25)
9% o
4
-, 2.«: o 515453?‘:;2(4%)
e 911
20e-2 ‘ i
00 A A A T Ty T SAARERAAAY: Time
200 250 300 350 400 450 500 550 600 650 7.00 750 800 850 200 950 10.00 1050

LC Trace and Mass of 46

H
y N -COH
N é
DNA” O e
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Following General Procedure 3 with B2.

56
— x100% = 66%
Yield: 8

Ratio (product/deiodination/aryl iodide): 56/3/0
Exact mass: 5236.0140
Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.

27:(Time: 5.34) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (495:502-(469.475+528:534)) 1.TOF MSES-
2.8e+007
747.2826
100
— 8720013
7475737
872.3279
# 5 1308.4971 o
: 653.4999 T ee (872:4973 1046.5022 13000007 e i
6085518 ‘045-1947+1DA7 2017 130799 200 5048 i 33“‘{;,1753 3391
o ek ey e " T T T
' 400.0 5000 800.0 1000.0 12000 | 14000 16000 1800.0 20000 22000 24000
34:(Time: 5.77) Center (Top .4, Ar), Smooth (Mn, 2x1.00); Subtract (1.40.00 0.010); Combine (545'552-(516:521+576:582)) 1.TOF MS ES-
7.16+006
o 747.2826
6537512 8720013
7475737
44,
*® 50 VT 7477080 8723279 1308.4071 1744.9980
St o ona0a. [-8724973 1046 5022 1307.9934. ) 1309.0007 1744 3309} 17456653
1 [ 7y fpeonaze 1340.2555 M g
. A ‘ Al ; ; - miz
400.0 5000 ! 800.0 10000 12000 14000 1600.0 1800.0 2000.0 22000 2400.0
3: UV Detector: 259.997 Nm H 7.808e-1
@n - " £\ N:VCOZH Range: 7.608e-1
44% _N o =
5236.0142(2%) DNA' NMe
8.0e-1 534
H 39016 o (diastereoisomer mixture)
ona- N Exact mass: 5236.0140
=} E
E o gy 28 B8
1 (2)  Exact mass: 5038.9088 5022.0087(3%) 3% 3%
20e-1- 2% pol 528 5235;1122(1%)
245 2341 o
2002
o T T L\ T T T T | RS0 NSk AR SASEE LA T T T T T T T T T T T T T Time
200 250 3.00 150 400 450 500 550 6.00 650 7.00 7.50 8.00 850 9.00 250 10.00 1050

Following General Procedure 3 with B2 except for running reaction and quenching

with scavenger at room temperature.
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71
— % 100% = 84%
Yield: 8

Ratio (product/deiodination/aryl iodide): 71/1/10
Exact mass: 5236.0140

Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.

17:(Time: 5.32) Center (Top.4, A Smooth (Mn, 2x1.00); Subiract (1,40.00,0.010); Combine (493:500-(460:466+524:530)) 1TOF NS ES-
2.08+007
w0y Tz |
= 6537512 12309 ap5ez2 13084071 Mha el
| kw.wau 872.6666 1047 5094 P 3092527 1744 3zna\|:mﬁ 0076
0 T . T ™ T
T 000 6000 8000 | 10000 12000 1gon | 18000 18000 20000 | 22000 24000
21{Time: 5.74) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Sublract (1.40.00 0.010); Combine (541:548-(508:513+574:580}) 1TOF NS ES-
276+008
17212862 7445830
= % 17208038} 179 gpgq 17443309 17456653
] 7202610 || 17523275 1750.6553 17866774 17939897
o . . . . . i h el o / s, 4 . . . miz
16600 1680.0 17000 17200 17400 1760.0 17800 1800.0 18200 18400 136500
21:(Time: 5.74) Center (Top,d, Ar) Smooth (Mn, 2¢1.00}; Subtract (1,40.00 0.010%; Combine (541:548-508:513+574:580)) 1:TOF S ES-
2724006
1004 4782 B0
736.9742. | 747 5737| (8723279 17449980
# 10465922 13024071 1720.6038.
526,409 8448005 | 747.8536 1340.0008 . ~l 1746.0076
o T T g 1 ol T bt T i T T mz
4000 5000 800.0 10000 1200.0 14000 1800.0 1800.0 20000 22000 24000
3:UV Detector: 250.987 Nm 3623¢-1
i Range: 3 623e-1
% N com
5236.0142(3%) " o ~-C0!
532
o 16548 onaN O N
25e-1 (diastereoisomer mixture)
Exact mass: 5236.0140
2081
2
<<
1501
1.0e-1
5002
0.0 T T T T T T T T T T T T 7 T T T 7 T T T T T Time
200 250 300 350 400 450 500 550 500 650 7.00 750 800 850 9,00 950 1000 1050
CO,H
H
DNA” N
% = 85%
8_ X 1 O 0 0 — 0
Triply charged mass [M]/3 - 1.00794, calculated 1753.0019; observed 1752.9962.
17:(Time: 5.55) Center (Top.4, An; Smooth (Mn, 2¢1.00); Subtract (1.40.00 0.010); Combine (519:526-(474:480+552:558)) 1TOF MS ES-
3504007
751,003
b ooz | 2::55-335’
5766534
. L 5567493 7514304 | 576,8332 10518053 13145;;;5 o 1753.6821
. $12.1229. L7t | aszesis kmsuuzw : ~|:1315.7510 o 1752.9962%17545770
T 5000 8000 1000.0 12000 12000 18000 | 18000 000 | 22000 | 24000
18:(Time: 5.74) Center (Top.4, Ark Smooth (Mn, 2¢1.00); Subtract (1,40.00 0.010); Gombine (540.547-(512517+574:579)) 1TOF MS ES
3504006
i saassny AT s
17212662
737 3968
= 50 644,605 754 4307 [500.4667
: 1032 3590 1720 5038} 17219230
264002 5423570 W 8766634 1 1290,6926 pesid B
o : N ' L b - INS ! W " (N , i . i .
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1300.0 20000 22000 24000
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22:(Time: 6.08) Center (Top.4. Ar). Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (580:587-(555:561+612:618))

1TOF NS ES-

6.0e+006
100 6570012 510038 o pags 1753 6821
8766634 13150083
® 6567493 761.4304 10518053 1752.0962.] 17609055
0 i Gm\‘{ tsnoo’zg i 13157510 1530305 %
4000 s00.0 | 8000 | 10000 12000 | 14000 | 16000 | 18000 2000.0 24000
3. UV Detector: 259.997 Nm 1.068
Range: 1.068
an
50%
5262.0298(2%)
555
A 58009
H
8.0e-1 " N N COH
7.0e-1 DNA’N o A
o
6.0e-1
= H (diastereoisomer mixture)
< 001 ona- N Exact mass: 5262.0296
o
e Exact mass: 5038.9088
3061 |
: a2 Iy
: @ .
20e1 4% 5038.9087)3%)
3 245 482 o
1,061 i 1847 Exact mass: 5164.8054
i A
00 T T T T T T T Time
200 250 300 350 400 450 500 8.00 850 1000 1050

Following General Procedure 3 with B3 except for running reaction and quenching

with scavenger at room temperature.

53
— X% 100% = 62%
Yield: 8

Ratio (product/deiodination/aryl iodide): 53/6/28
Exact mass: 5262.0296

Triply charged mass [M]/3 - 1.00794, calculated 1753.0019; observed 1752.9962.

19:(Time: 5.54) Center (Top.4, Ar); Smaoth (Mn, 2x1,00); Subtract (1.40.00,0.010); Combine (517:524-(400:496+548:554)) 1.TOF MS ES-
1.3e+007
876.3361
100
7510039
k| 1-876.6634 1753.6821
® 50 6570012 (7512845 77,0020 19518953 13150083 s200ee e
7515764 | 1315751 :
eas6196. | 51.576, | -10s2.8024 P 3157510
o T T T T * T T T T T T ey T T T mz
4000 5000 800.0 1000.0 12000 14000 1600.0 18000 2000.0 24000
25:(Time: 6.08) Center (Top.4, Ar); Smooth (Mn, 2¢1.00; Subtract (1.40.00 0.010); Combine (§76:583-(551:656+604:610)) 1TOF WS ES-
17¢+006
8763361
1003 7510030 1753 6650
8766634
= 50 6570012 |7512845 18053 13149035 1752 9082} 17543339
877.0020 _1760.9955
i sasas42. | 7515764 | 1052602¢ l,1315 7510 17256526, |
r T r T r T T T T T avey T T
2000 500.0 8000 1000.0 12000 14000 1600.0 18000 20000 24000

3: UV Detector: 250.987 Nm 2.159¢-1

(19)

pi @1 H
5262.0298(3%)

sar =% N N COH

5164.8052(3%)
5.

.71 N [e]
5500 DNA
o

(diastereoisomer mixture)

E ! 8993
N
15e-1 DNA”

o
Exact mass: 5164.8054

AU

Range: 2.159e-1

1.0e-1 > Exact mass: 5262.0296
(13)
5%
éii DNA® Hm)@ 5028.9087(4%)
5.082 5038.9087(0%) 450
166 ) 1095
E 415 Exact mass: 5038.9088 L (31):2%5262.029814%) 8.65.348
A, g
0.0 T T T TreTTT T RARSIRALsLecas T T e Time
200 250 300 350 400 450 5.00 550 600 650 7.00 750 8.00 850 10.00 1050

LC Trace and Mass of 48

H
N _CO,H
g &
DNA” 0
0

Following General Procedure 3 with B4.

29
—~ % 100% = 34%
Yield: 8
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Ratio (product/deiodination/aryl iodide): 29/10/0
Exact mass: 5219.9827
Triply charged mass [M]/3 - 1.00794, calculated 1738.9863; observed 1738.9816.

24:(Time: 4.72) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (423:430-(397:402+456:460)) 1.TOF MS ES-

17e+007
100 7449894
651.7424 869.3300
745.2800
® 50- 69,6569 1739.6648
6514915 745.4254 [ 059 8260 10433885 13048 17403309
; 1738.9816.
§40.3654 | -750.4002| 8756452 L,w5u.932| 1203, 9826\_"1305‘2451 \‘r 1747.9930
L T pE—— . T ., T T . T T T mz
4000 600.0 800.0 1000.0 12000 14000 1600.0 1800.0 20000 22000 24000
H COH
3: UV Detector: 250.997 Nm H 2 5.488e-1
_N o Range: 5.488e-1
28)  _  DNA
E 29% o
5210.962912%) Exact mass: 5219.9827
4061 472 28
27614 H
N
2 (25) g
2 © i On o 5038 m;a?(z%) DNA
2081 5% 2% 4% 460 g‘é; N
245 282 413 4644 -~ Exact mass: 5038.9088
4389 Jozp 385 N (33):2%:5219.9829(2%):5164.8052(2%).5.41,1855
A A 2
0.0- T T T T T T A VLA T T T T T T T T T T Time
200 250 3.00 350 400 450 5.00 550 6.00 650 7.00 750 200 850 9.00 850 10.00 10.50

Following General Procedure 3 with B4 except for running reaction and quenching

with scavenger at room temperature.

23
~Z % 100% = 27%
Yield: 85

Ratio (product/deiodination/aryl iodide): 23/4/10
Exact mass: 5219.9827
Triply charged mass [M]/3 - 1.00794, calculated 1738.9863; observed 1738.9816.

10:(Time: 3.90) Center (Top, 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (330:337-(275.281+374:380)) 1.TOF MS ES-
5.1e+~006
100 17396648
= ssizazg  Teagese e 33::@ — S 1730.9815. 177‘063;“390
] |-745.425¢ P . | | 13054916 se200803 _|p1™
0 T T T { T T Tt r T T miz
4000 500.0 800.0 1000.0 12000 14000 16000 1800.0 20000 22000 24000
13:(Time: 4.53) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (401.408-(373.378+433.439)) 1. TOF MS ES-
1.0e+007
i 1739.6648
869.3300
2 6517424 7449894 1304.4856 1738 9818.) 1740.3309
. \‘ }/745 4254 ],BEE.SZﬁU 1041i3835 Ptgoﬁ 4016 1629.8803 {‘:\7469330 2087.9741
, r : . T . : T . . . 4
4000 500.0 800.0 1000.0 12000 14000 18000 18000 20000 22000 24000
3: UV Detector; 259.997 Nm 1.036e-1

Range: 1.036e-1

H 3
1.0e-11 N COH 23% !
q {5 5219.9820(5%) y
ONA” o 453 DNA®
8.0e-2- ° 5508
E Exact mass: 5219.9827 \
6.0e-2-

o
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243 5591 441
2.0e-2 e
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LC Trace and Mass of 49
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Following General Procedure 3 with BS5.
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56
— %x100% = 66%
Yield: 8

Ratio (product/deiodination/aryl iodide): 56/3/4
Exact mass: 5248.0140

Triply charged mass [M]/3 - 1.00794, calculated 1748.3301; observed 1748.3356.

23:(Time: 5.31) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (492:499-(460 466+526:531) 1.TOF MS ES-
3.0e+007
1749.0034
= 25] 1748.3358) | 1740.6714
_1756.6675 17689785
o e BT ; S - u—— ey i
16600 16700 1680.0 1690.0 17000 17100 17200 17300 17400 17500 17600 1770.0 1780.0 17900 1800.0 18100 18200 18300 18400 1850.0 18600
23:(Time: 5.31) Center (Top.4, Ar); Smooth (Mn, 2¢1.00); Subtract (1,40.00 0.010); Combine (492:499-(460:466+526:531)) 1:TOF MS ES-
3.08+007
4
100 6552495 7489984 ooy 00g
# 6549979 749.4223 (6743369 1049.0048 1311.5060 1749.0034
k §33.4024.. 7547007 |-874.6639 13169891 1758.3242
T T T T T T T T T miz
4000 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 20000 22000 24000
24:(Time: 5.45) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (508:514-(486:492+547:552)) 1.TOF MS ES-
23e+008
100 6552405 7489964 4730079
7492878 1749.0034
L 654.9979 5743359 1048.9915 1311.5060 1748.3356. 17406714
5141206 -752.4299 | 874 6639 L 13172517 Lw 786.3312
0 T T ety . T o T T T T T mz
400.0 600.0 800.0 1000.0 12000 14000 1600.0 18000 20000 22000 24000
3 UV Detector: 259.997 Nm 8
Range: 8.9
@) _
51%
5248.0142(2%)
531
45763
H
7.0e-1 N _COH
N
6.0e-1 DNA o
Exact mass: 5248.0140
5.0e-1
=]
=
40e-1- !
N
30e-1 DNA”
o
- (26) Exact mass: 5164.8054
e-1 4%
@ @3)
3% 5164.8052(1%) -
1.0e-1] 245 o 659
3091 3075
00 T T T T LT =T e Time
200 250 300 350 400 450 500 550 6.00 650 7.00 7.50 800 850 9.00 950 10.00 1050

Following General Procedure 3 with BS except for running reaction and quenching

with scavenger at room temperature.

35
“Zx100% = 41%
Yield: 85

Ratio (product/deiodination/aryl iodide): 35/9/41

Exact mass: 5248.0140

Triply charged mass [M]/3 - 1.00794, calculated 1748.3301; observed 1748.3356.

21:(Time: 5.30) Center (Top.4, Ark: Smooth (Mn, 2x1.00) Sublract (1,40.00 ,0.010), Combine (491:498-(450.465+523:529)) 1:TOF MS ES-
7.7e+006
100 873.9979
7AE0904 e 1749.0034
749.2878

® 655.2495 1049.0048 13115060 174833856~ 1749.6714

633.4924 { 7495681 |-874.6639 111049.9008 £1312_4993 1756 6675
0 - — - - - - - - - - - mz

400.0 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 2000.0 22000 24000
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3:UV Detector: 259.997 Nm

21

1.63e-1
Range: 163e-1

_ @)
1.68-1 3% 41%
H 5248.014203%) | 5164.805200%)
NS COH 330 571
14e-1 H 5762 704
ona o
12614 o \ [
E Exact mass: 5248.0140 N
1,081 DNA”
)
2 soe2 Exact mass: 5164.8054
Y an
DNA” 9%
6062 5036.9087(4%)
b o 490
Exact mass: 5038.9088 1477
4062 @
2%
1.86
20e-2- 389
——
007 T T T T T T T T T T T T 7 T T Time
200 250 300 350 400 450 500 550 6.00 650 700 750 800 850 9.00 950 10.00 10.50
LC Trace and Mass of 50
H
N _-CO2H
N
DNA” o
(0]
Following General Procedure 3 with B6.
™ X 100% = 56%
Yield:
Ratio (product/deiodination/aryl iodide): 48/6/5
Exact mass: 5193.9670
Triply charged mass [M]/3 - 1.00794, calculated 1730.3144; observed 1730.3170.
20:(Time: 4.81) Center (Top 4, Ar), Smooth (Mn, 2x1.00), Subtract (1,40.00,0.010); Combine (434:441-(407.:413+463.469)) 1:TOF MS ES-
2.7e+007
7412830
| 648.4950 864.0894
= 504 S R 12979857 17309814
641.2465. 7419856 |-8656520 L 10457700 129743‘“~J 1208.7383 1730. 3170{'1731 0888
L, T S 1 e N e T - T miz
400.0 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 2000.0 2200.0 24000
21:(Time: 4.91) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (446:453-(423:429+471:477)) 1.TOF MS ES-
3 Te+006
741.2830
100 864.9804
848450 1730.9814
® 504 { B’EAA‘ 55562'; o dfias 1731.6630
648 2447 8654954 1038.1831 1297 4341{29543” 1730.3170
1738.9816
0 5254900920 SS.BF‘L L I— T | gl loew ot I y N ——
4000 000 800.0 1000.0 12000 14000 1600.0 18000 20000 22000 24000
3: UV Detector. 259.997 Nm £.997e-1
Range: 8.997¢-1
H (20)
N._COH ds
H ~ b 5193.9668(2%) ,“
_N o 481 DNA
DNA 42203 0
6.0e-1 O Exact mass: 5193'9670\A Exact mass: 5038.9088 |
2 H
< =)
4.00-1] 2 b ] DNA” Nj(©/
244 (14) 4% (24) 5164.8052(3%) o
Th 12941 2% 470 3% s 7./Exact mass: 5164.8054
428 4212 529 i
1854 3 2712 A
0. - — = - ? S = i - - - — Time
200 250 300 350 400 450 500 550 6.00 650 7.00 750 800 850 9.00 950 10.00 1050

Following General Procedure 3 with B6 except for running reaction and quenching

with scavenger at room temperature.

51
~~ % 100% = 60%
Yield: 85

Ratio (product/deiodination/aryl iodide): 51/1/29
Exact mass: 5193.9670
Triply charged mass [M]/3 - 1.00794, calculated 1730.3144; observed 1730.3170.
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1-TOF WS ES-

19:(Time: 4.62) Center (Top,4, Ar); Smooth (Mn, 2x1,00); Subtract (1,40.00 ,0.010); Combine (412:419-(387:392+440:446))
1.9e+007
1004 17309984
8649894
17316630
® 50 741.2830 865.3267 1297.9857 17303170 10, ooeg
cagags0 | 6646522 1038.1831 1207 4g41-1298.4874
. | 7418517 |-865.6641 10495752 1208.0891 s ‘17:13 6571
4000 " so00 800.0 1000.0 12000 14000 1800.0 13000 24000
20:(Time: 4.70) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40,00 .0.010); Combine (422:429-(400:405+452.457)) 1TOF MS ES-
3.8e+006
o 17309984
8649894
L 17316630
® 50 7412830 - 12979857 HEELN bt
648.4950 ‘ | Fassiast 1038 1831 1297,4341,!1/295.7383 |ave.5329,l plkiopgat
0 T T | t T . L T T 3 T = E T miz
400.0 6000 800.0 1000.0 12000 1400.0 1600.0 1800.0 2400.0
3 UV Detector: 259.997 Nm 2.060e-1
Gl H Range: 2 062e-1
= N._COH
20e-1 47% H ~
5193.9668(5%) _N o
462 DNA’
1.8e1 8508
O Exact mass: 5193.9670
16e-1 (25)
20%
141 5164.8052(6%) |
3 5.53 H
1 5290
12e 1_ ona-N
2
= 10e1] o
3 Exact mass: 5164.8054
80024 (20)
6.0e-2 = 5193 9668(4%)
: 2% 5038.9087(2%)
40e-2 5164.8052(0%)
178
20e-2 367
T e T P Time
200 250 300 350 400 450 500 550 500 7.00 7.50 800 1000 1050
H
N ~ CO,H
N o) :
td /\
DNA Me Me
Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.
26:(Time: 5.24) Center (Top.4, Arl; Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (483:490-(458.:464+517:523)) 1:TOF MS ES-
2.6e+007
7472826
100
e T4T. 5:::710013
] 872:3279 1308.4971
# 5 6532.4999..) 747.7080 [ 575 4973 10465922 Voo 1744.9980
508.4000... 7479992 | _878.3254 Pmu 2017 12092527 e 1742 33“\{],1746.0076
0 : - e S miz
40‘0.0 600.0 800.0 1UK;U 0 1200.0 ; 1400.0 '\BC;H.U 1800.0 ZGU‘D.U
30:(Time: 5.65) Center (Top, 4. Ar), Smooth (Mn, 2x1.00), Subtract (1,40.00 ,0.010); Combine (531:538-(500:506+565:571)) 1.TOF MS ES-
7.3e+006
1004 7472826
6537512 8720013
®» 50 8723279 17449980
i £53.4999 TATTI0 (LT OO 17443309} 1745.6824
. 508.4000., 7527108 |-8726668 ) i;”“ 2521 1530,0735 | 17598553
T T T miz
400.0 EU‘U.U : 800.0 '\UC;U.U 1200.0 - 14E;UU 150‘00 : 1800.0 24C:U.U
3: UV Detector: 259.997 Nm 8.344e-1
26 n CoH Range: 8 344e-1
i W > 2
" 6% H Y
5236.0142(2%) O, A~
ona 524 Me™ “Me
6.0e-1 o 42017 (diastereoisomer mixture)
Exact mass: 5038.9088 e Exact mass: 5236.0140
1
2 40ed 5236 0142f2%)
585
@
20e-1 5%
245
4727
T T T T T T T T T T T T Time
200 250 300 350 400 450 500 550 600 7.00 7.50 200 1000 1050

Following General Procedure 3 with B7 except for running reaction and quenching

with scavenger at room temperature.
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66
— x100% = 78%
Yield: 8

Ratio (product/deiodination/aryl iodide): 66/2/13
Exact mass: 5236.0140

Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.

23:(Time: 5.05) Center (Top,4, Ar), Smooth (Mn, 2x1.00), Subtract (1.40.00 0.010); Combine (461.468-(429.435+500:506)) 1:TOF MS ES
2.4e+007
100 17450151
8720013
1308.4071 1745.6824
*® 50 el A72 2078 1744.3309.
ss37512 | 8716628 L 8724973 10465022 1307 9934 1309.0007 11746.0076
747.8536 |_g72.8360 t!uﬂzuﬂ 1309.5045 1687 9749) 17526704 20041914
0 T T T T - espor T miz
4000 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 22000 24000
27:(Time: 5.45) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (508:514-(483:488+533:539) 1TOF MSES:
2.4e+008
100 1744.9980
872.0013
# 50 T4 e 8723279 1308.4971 1ras 3000 1Te5 8652
ssars12  747.STI . 1046.5922 1307.0934.-1309.0007 i 1746.0078
) | 747.8536 67266685 49577774 13007565 1687.974sy- 17523275 ;
- + miz
' 400.0 #00.0 800.0 10000 12000 14000 18000 | 18000 | 20000 22000 24000
3:UV Detector: 259.997 Nm 2.798e-1
Range: 2.792e-1
(23) =
275¢1 59%
5236.0142(5%)
25e1 505
3 132682
225e-1 H
— N COH
20e-1- i
" o A
1751 H DNA Me” " Me
i pna-N (diastereoisomer mixture)
2 o Exact mass: 5236.0140
12561 Exact mass: 5038.9088
(28)
1.0e-1 ] |
5164.8052(5%) H
75e2 e ona-N
19 812
5.0e-2 2% o
Exact mass: 5164.8054
25e-2-
T AR e asaveaay T Time
200 250 3.00 350 400 450 5.00 550 6.00 650 7.00 750 .00 850 9.00 950 10.00 1050
H
N._ COH
N O M
- e
DNA'
% = 85%
g X 1 O O 0 — 0
Triply charged mass [M]/3 - 1.00794, calculated 1734.9863; observed 1734.9877.
22(Time: 4.92) Center (Top,4, Ar), Smooth (Mn, 2¢1.00); Sublract (1,40.00 ,0.010); Combine (447:454-(420:426+477:483)) 1.TOF MS ES-
3.0e+007
743.2802
109 6502482 8673276
8676533 1301.4847
® 50 649.9976 7437045 "o’ eo0s 1040.9823 e 17356531
629.1091 743.9837 | 873 6468 twu 5902 13022384 1734 9377+|?JE 6598
o T > 2 P T b T T T mz
4000 500.0 800.0 1000.0 12000 1400.0 1600.0 1800.0 2000.0 22000 2400.0
24:(Time: 5.07) Center (Top.4, Ar); Smooth (Mn, 2¢1.00); Subtract (1.40.00 0.010), Combine (453:470-(437:443+496:502)) 1.TOF WS ES-
1.48+007
g 7432802
L 650.2482 867.3276
17356702
® 50 1867.6653 1301.4985
649.9976 437045 [7 6022 1040.9956 1300.0825. |- 1301.9872 1734 9877} 1736.3356
6 6388739 i ,743705? 8739858 | 10489783 13112262 17439889 i
4000 8000 800.0 Tagoo | 12000 14000 w000 | 18000 | 20000 2000 24000 2
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3: UV Detector. 259.997 Nm H
B y N Nag 00
52% :
5207.9829(2%) 0 Me
492

44603 O (diastereoisomer mixture)
Exact mass: 5207.9827

9.818e-1
Range: 9.818e-1

6.0e-1
2
2
4.0e-1
@)
2.0e-1 25:]"5
4526 (/30)‘3% 5.40,2689
y— s
> LAl T =T Time
200 250 300 350 400 450 500 550 6.00 650 7.00 750 800 850 900 950 10.00 1050

Following General Procedure 3 with B8 except for running reaction and quenching

with scavenger at room temperature.

70
% 100% = 82%
Yield: 85

Ratio (product/deiodination/aryl iodide):70/0/16
Exact mass: 5207.9827

Triply charged mass [M]/3 - 1.00794, calculated 1734.9863; observed 1734.9877.

18:(Time: 4.73) Center (Top.4, Ar); Smeoth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (425.432-(398:403+456:461)) 1. TOF MS ES-
29e+007
100- 17356531
Lo 0raeer 1736.3356
7432802 1.4
® 867.6533 1734.9877
- 6502452 | 865:9900 1040.9956 1200.9825.|1301:9872 17366598
1 867.9011 174
K — l 7438407 tmu 5902 ‘1302 4896 16793042 :. 2.9800 20831863
T T A T T T T T T miz
4000 600.0 800.0 1000.0 12000 14000 1600.0 18000 20000 22000 2400.0
20:(Time: 4.88) Center (Top, 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (442.449-(416.:422+474:480)) 1:TOF MS ES-
1.0e+007
o 17356702
3 867.3276 1736.3356
» 5 7432802 676653 1301.4995 1734.9877.
6502482 | 866.9900 1040.9956 1300.9825 |- 1301.9872 1736.6508
| 7438407 -BOT99T ) 1041 7885 1302.4896 rezsgsse [[7174398%
0 - . - 1 — e T T vz
4000 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 20000 2200.0 24000
3: UV Detector: 258997 Nm 3.725e-1
Range: 3.716e-1
18  _
59%
5207.9829(5%)
s N com
15607 " gk ~-C02
308-1- H
DNA” N O Me
2561 O (diastereoisomer mixture)
Exact mass: 5207.9827
o 20e1
= 25) ,
16%
ek 5164.8052(6%) H
.5 DNA”
1061 e )
Exact mass: 5164.8054
50e2
poe
T e v BAaARAsAne, —— T Time
200 250 300 350 400 450 500 550 6.00 650 7.00 750 800 850 9.00 9.50 10.00 10.50

LC Trace and Mass of 53

H
] N COH
pNa- 0 N Me
0

Following General Procedure 3 with BY.

60
—— x100% =71%
Yield: 85

Ratio (product/deiodination/aryl iodide): 60/2/0
Exact mass: 5236.0140

Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.
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22:(Time: 5.23) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (483:490-(457 462+516:521)) 1.TOF MS ES-

3.4€+007
6 L
892 | iz | 4
8723279
® 507 653.4999 T47.7080 [ g75 4q73 1046.5922 13084071 1744.9980
6423670 747.0092 | a7 3284 |,,m47,2n17 1307 993*~‘,1an 2827 1744.3303+1746 0076
o T T 4 + Tl T th T T b T T
400.0 5000 | 8000 10000 12000 100 | 18000 1800.0 20000 2000 | 24000
26:(Time: 5.63) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (528:535-(497-503+561.5686)) 1:TOF WS ES-
1.0e+007
100 T747.2826
6537512 8720013
LA 863.4209 TLTO (MEETS, s 13 e
1 1744.3309.
5 5085515, 7527108 |-728068 T b gm‘l’l”“g 2521 4539735 ‘t,wss.ssss 20943975
" 000 5000 8000 10000 12000 14000 | 18000 | 18000 | 20000 | 22000 24000
3:UV Detector: 259.997 Nm 1001
5 " Range: 1001
o Ny VOO
H 1
5236.0142(2%) H
061 N 523 pna-N 0 N Me
50020 X .
(diastereoisomer mixture)
6.0e-1 Exact mass: 5236.0140
2
4081 @
%
20e-1 245
8070 (Q7/2%5236.014202%)5 74,1942
T T TrorrT T T T T T T T T T T T T Time
200 250 300 650 7.00 750 800 850 9,00 950 1000 1050

Following General Procedure 3 with B9 except for running reaction and quenching
with scavenger at room temperature.

69
— X% 100% = 81%
Yield: 8

Ratio (product/deiodination/aryl iodide): 69/5/9
Exact mass: 5236.0140
Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.

22:(Time: 5.04) Center (Top, 4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (460:467-(430.435+494:499)) 1:TOF MS ES-
2.7e+007
17449980
- 8720013
747.2826 1308.4971 1745.6824
872.3279
E = 537512 | 87166281 g72 4973 10465922 1307.9934 - 12090007 174433094 1745.0076
: 7478536 | g72.8360 Pnav 2017 1309.5045 i [ 7520218 e
T - T T r T T r T T T T T T T
4000 5000 8000 1000.0 12000 14000 1600.0 1800.0 20000 22000 24000
25:(Time: 5.43) Center (Top 4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (505:512-(473:479+533:538)) 1.TOF MSES-
2.8e+00¢
1004 s 17449980
472026 BTA00" 17458824
£ 8723279 ’
® 50 esaTs12  TATSTS 1308.4971 R VECTZN [
1 5001476 653.4999 7478536 | 8726666 1046.5922 1307.9934._ 1309 2527 1752.6704
o 4 | L 20842102 .
T y T T T T T , . : L
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 22000 24000
3: UV Detector: 259.997 Nm 3.41%e-1
Range: 3.41e-1
2
H
5236 0142(5%) N COH
504 H ¥
3061 H
15851 ona-N 0 A _Me
25011 O (diastereoisomer mixture)
i Exact mass: 5236.0140
20e-1 I
H
5 1
_N
T “YQ m’g
” .
DNA’ i
o Exact mass: 5164.8054
1.0e-1d Exact mass: 5038.9088 “19)
5%
A 2695 164.8052(5%).5 542637
5062 3 @6 (5%)5 54;
153!
e
T T T T T T T T T T T T T T T T T T T T T T T T Time
200 250 300 350 400 450 500 550 500 650 7.00 750 800 850 9,00 850 1000 1050

LC Trace and Mass of 54

H
N._ COH

ona-N 0 \/ Me

o Me

Following General Procedure 3 with B10.
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72
— x100% = 85%
Yield: 8

Ratio (product/deiodination/aryl iodide): 72/2/3
Exact mass: 5250.0296
Triply charged mass [M]/3 - 1.00794, calculated 1749.0019; observed 1749.0034.

22:(Time: 5.39) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (501:508-(471:477+533:539)) 1.TOF MS ES-
3.9e+007
749.2878
100
1 655.5010 749 5:;14 - o
8746639
= % 555.2405 7497139 [ 574 8334 1049.4027 20103 17406714
E 644.1223 7490042 | 8751726 kmmgags 131 5050+13|27521 wnennan.{,mn 6823
0 Y " 2100.0051
T T t 7 T T T T T T t T
400.0 600.0 800.0 1000.0 12000 14000 1600.0 1800.0 2000.0 22000 2400.0
28:(Time: 5.94) Center (Top,4, Ar); Smooth (Mn, 2x1.00}; Subtract (1,40.00 ,0.010); Combine (564:570-(537.543+535:601)) 1.TOF MSES-
1.5e+007
66 749.2878
655.5010 8743369
* 50 874.6638 1749.6714
; 6552495 IR s raopag 05T e U:gfz e 1749.0034. - 1750.3396
" 6441223 M 10569915 + 1535.6399 | 1764-3309 2100.0051
T T T T T T T T T T T T
400.0 600.0 800.0 1000.0 12000 1400.0 1600.0 1800.0 20000 22000 24000
3: UV Detector. 259.997 Nm 1.264
- H Range: 1.264
N COH
12 55% H . Y
5250.0298(2%) N H
10 539 DNA” o \rMe
62461
o Me

(diastereoisomer mixture)
Exact mass: 5250.0296

2 H
= 6.0e1 X Wl/©
DNA i
4.0e-1 ) fe) 2%
4% Exact mass: 5038.9088 5038.9087(3%)
2.0e-1 245 4.91
4037 84
o

200 250 3.00 350 400 450 5.00

T T T T T T T T T T T Time
7.00 750 8.00 850 9.00 950 10.00 10.50

Following General Procedure 3 with B10 except for running reaction and quenching

with scavenger at room temperature.

19
% 100% = 22%
Yield: 85

Ratio (product/deiodination/aryl iodide): 19/2/55
Exact mass: 5250.0296
Triply charged mass [M]/3 - 1.00794, calculated 1749.0019; observed 1749.0034.

20:(Time: 5.20) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (479.:486-(451:457+511:516)) 1.TOF MS ES-
7.1e+006
1004 17496714
8743360
17503306
® 50- 40.2878 8746639 ) 10 1027 13120103 1749 0034,
6555010 749.5681 13115060 - 1312.4988 17506823
i 543.0076 . | 7498596 w“'”“‘“*lv‘“g 9998 12130043 17193309 [1757.5631
0 T T T T i T T T T mz
4000 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 20000 22000 24000
25:(Time: 5.73) Center (Top.4, Ar), Smooth (Mn, 2¢1.00); Subtract (1.40.00 0.010); Combine (540547-(515:521+572578)) 1.TOF MS ES-
1.06+006
- 1749.6714
3 S 750.3306
7492878 x 1750.
»® 50 1311.9955
7406473, | 7495793 [FBT40639 0 007 17490034 4750 8923
E 6475934 | |[ee20ms0~ pe750031 | 05212 patl 5“5‘3‘%'3'2-752' 1611.5611 1757 631
0 T T L T T 4 T T + T T T miz
4000 600.0 800.0 1000.0 1200.0 14000 1600.0 18000 20000 22000 24000
3. UV Detector: 259,997 Nm 272681
Range: 2.72e-1
(23)
55%
3 5164.8052(5%)
3 1 553
22501 R e
3 DNA”
20e-14 o
Exact mass: 5164.8054 H
17561 LI N com
H H
15e-1 N i
2 H DNA~ o \r Me
1 _N (20)
1.256-1 DNA @ o Ve
1.0e-14 (o) 5250.0298(5%) (diastereoisomer mixture)
E Exact mass: 5038.9088 0 Exact mass: 5250.0296
3243
7502
4 5%
2] @ .0298(5%)
5021w (75051558 573
178 1187
25e-2 564
- i W
T T T T T e T T DARRLBAAASSALAS Laiss adl L At Ebe LAl Time
200 250 300 350 400 450 500 550 6.00 650 700 750 800 850 200 950 000 1050



LC Trace and Mass of 55

H
N._ COH
H H

ona- o V
0

Following General Procedure 3 with B11.

39
% 100% = 46%
Yield: 85

Ratio (product/deiodination/aryl iodide): 39/4/5
Exact mass: 5248.0140

Triply charged mass [M]/3 - 1.00794, calculated 1748.3301; observed 1748.3356.

25:(Time: 5.30) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Sublract (1,40.00 .0.010); Combine (491:408-(459:464+520:526)) 1:TOF WS ES-
1.68+007
100 489964 4730079
OSBR4 | rs0ze7e
g 874.3369 1749.0034
13115060
= &0 654.9979 749.4223 [ 574 4943 10490048 R 17483386 17406714
0 633 4924 e I %1312 2476 17573389
4000 5000 | 000 " 10000 12000 14000 " 16000 1800.0 20000 22000 24000
31:(Time: 5.92) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Sublract (1,40.00 0.010), Combine (562 569-(528:534+602:608), 1TOF US ES-
9.9e+008
748.9964
6552495
L 3 872.0070
# E 749.2878 [874.3369 17490034
% 6549979 7494223 | 574 4943 1048.0048 b g 1745 3355 17406714
10,1155 [7544195] pa0es72 | 10%6 sa20 1311 ““‘5+13122475 17538802
5 . : . b T
4000 5000 800.0 1000.0 12000 1400.0 1800.0 1800.0 2000.0 22000 24000
I H =
3 UV Deteclor: 25,997 Nm LN COoH 43971
H Y Range: 4397¢-1
25} N K
2w Py
1 H 5248.0142(2%)
_N 530 ey ® . ;
DNA 23981 19% (diastereoisomer mixture)
3061 o soorazes) Exactmass: 52480140
3) . 5.92
& 2 Exact mass: 5038.9088 5 i H
( 5038.9087(3%)
1
2% P 491 o
1061 382 2 253 Exact mass: 5164.8054
1 2626 2003 (33),1%:,5248.0142(4%);6.12,1435
A
(12 S———— —— = : - - — + Time
200 250 300 350 400 450 500 550 6.00 650 700 750 200 850 950 1000 1050

Following General Procedure 3 with B11 except for running reaction and quenching

with scavenger at room temperature.

40
—— % 100% = 47%
Yield: 85

Ratio (product/deiodination/aryl iodide): 40/9/10
Exact mass: 5248.0140

Triply charged mass [M]/3 - 1.00794, calculated 1748.3301; observed 1748.3356.

30:(Time: 5.75) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (542 549-(506:512+581:587))

1:TOF MS ES-

1.3e+007
100 1749.0034
3 a8906a BT 17496714
® 50 5552405 7492878 [OT43369 o o6 13115060 1748.3356. 1740 5050
74 1311.0018.J_1312.247
7495081 |BTAG L 1cassong -l, 22476 e | 1728 3535
0 r T + : T T - miz
4000 600.0 800.0 1000.0 12000 14000 1600.0 1800.0 20000 22000 2400.0
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3: UV Detector: 259,997 Nm

12e1 (30)
5248.0142(5%)
575
1.0e-1 1 9097
R
DNA”
8.0e2 o H
Exact mass: 5164.8054° (29) N_COH
(19) 0% H
=] 6.0e-2 9% 5164.8052(6%) DNA’N (e} B
= © 5038 9087(6%) 554 \V4
H 471 2351 o
N 2019 Exact mass: 5248.0140
@) DNA” \
4.0e-2: 2% o
5248.0142(0%) \P
1 Somsron Exact mass: 5038.9088 P en
20e2 iy A% 1> 593

A 254

1009

1.205¢-1
Range: 1.198e-1

2 ‘DD 250 300 350 4.00 4 ‘50 5.00 550 6. Elﬂ ‘ 6. I50 7.00 750 8. ‘DD 8 I5ﬂ 9.00 950 10‘““‘ ! 10‘507"“9
LC Trace and Mass of 56
H
N CO,H
“ G
DNA” 0
o
Following General Procedure 3 with B12.
— X 100% = 74%
Yield: 85
Ratio (product/deiodination/aryl iodide): 63/3/2
Exact mass: 5248.0140
Triply charged mass [M]/3 - 1.00794, calculated 1748.3301; observed 1748.3356.
24:(Time: 5.13) Center (Top, 4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (470:477-(445:451+504:510); 1:TOF MS ES-
3.6e+007
7489964
100 6552408 8729979
743248
Ly 5 654.9979 7494223 [0 1 4043 1048.9915 13115060 1749.0034
E 5438723 749.7026 | .8g0.3170 kﬂnw?a?s 1311 DU1E+13122476 1748 3355%1749 9969
0 . - ] : . iz
400.0 ] 600.0 EUIU 0 1000.0 . 1200.0 1460 0 '\GE;U.U 1800.0 : 2000.0 ZZC;U 0 24000 i
27:(Time: 5.28) Center (Top,4, Ar);, Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (488.495-(463:469+522:528)] 1.TOF MS ES-
3.0e+00¢
100 552405 (489964 g
749.2878 Js74 3360 1749.0034
& 50 1211.5080
654.9979. 7494335 10489916 1740.6714
633.2347 b hmmsma 13"“““1,13122476 146339 tfss‘aase
0 . i\ P ™ " P v B . . . . Sl
4000 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 2000.0 22000 24000
3: UV Detector: 259.997 Nm 1161
Range: 1.161
@9 H
57% N.__COH
5248.0142(2%) H 6
513 N
55326 DNA” ©°
8.0e-1 / S
2 6061 Exact mass: 5248.0140
7
@ @3 6%
il 9% t;bz) ;:;5 5248.0142(1%)
245 528
208t 8547 470 3545 5168
18 s
200 250 3.00 350 400 450 500 550 6.00 6.50 700 750 2.00 250 9.00 ok | 1080 | 1080

Following General Procedure 3 with B12 except for running reaction and quenching

with scavenger at room temperature.

62
—~ % 100% = 73%
Yield: 85

Ratio (product/deiodination/aryl iodide): 68/6/8
Exact mass: 5248.0140

Triply charged mass [M]/3 - 1.00794, calculated 1748.3301; observed 1748.3356.
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19:(Time: 4.94) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Sublract (1,40.00 0.010); Combine (450-456-(423.428+480:486)) 1TOF S ES
2.2e+007
1749.0034
100 873.9979
748 9964 17496714
492878 [5745248 13115060 174
® 50 sss2aes 7 574.4943 1048.9916 748.3358 17500140
654.9979 749.5681 1311.0018-11312.2476
b \[ 8748334 ng 5018 Jr TTsgeRy | 17566675 e
) 500.0 800.0 1000.0 12000 14600 18000 | 18000 20000 22000 24000
20:(Time: 5.07) Center (Top.4, Ar); Smeoth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (464:471-{440:446+488:494)) 1:TOF MS ES-
3504006
100 1749,0034
748.0964 7., 3369 17486714
L A 5552495 ?492272 874.4043 10489916 1311.5060 17483356 17500140
. 8334821 L 20013 | 10205008 12" ume,'_:mgzﬂe 1744 gfso\ 1757.8631
‘ 000 500.0 8000 0000 | 12000 | 14000 | 18000 1800.0 20000 | 22000 | 24000
3 UV Deteclor: 259,997 Nm 3.238e-1
Range: 3.229¢-1
(19)
2081 5248.0142(5%)
494
E 14196
H
25e-1 N COH
ona- o 6
2081
Exact mass: 5248.0140
2
15e-1
N
DNA” !
1001 o i) @5) R
! 8% DNA”
Exact mass: 5038.9088 555 207517(-,*] 5164,8052(5%) T
. 55
50e-2] 1471 oat Exact mass: 5164.8054
P
e S e = - — — = Time
200 250 300 350 400 450 500 550 6.00 650 7.00 750 800 850 9,00 950 1000 1050
(0] Ph
H N CO.H
N H
DNA
(0]
Triply charged mass [M]/3 - 1.00794, calculated 1756.3301; observed 1756.33413.
30:(Time: 5.75) Center (Top.4, Ar), Smooth (Mn, 2x1.00) Sublract (1,40.00 0.010), Combine (542:549-(§12:517+573:579)) 1TOFMSES-
338+007
e 1757.0107
1757.6803
. 20 17212662 1756.38130
17208038 _1721,9290 | -1758.0065
i 545 17412388 Jj17es 329 17758795
T T T T T T T il T miz
16400 1860.0 16800 1700.0 17200 17400 1760.0 17800 1800.0 18200 1840.0
30:(Time: 5.75) Genter (Top,4, ArJ; Smooth (Min, 2¢1.00}; Subtract (1.40.00 0.010); Combine (542 540-(§12517+573:579)) 1TOF MS ES-
3364007
100 sse2s1p 1024299
N 77,9977
644.8500 878.3254
= 50 7528568 |-878-
5262629 6446005 757.8428 | | g75.552 10537985 1317.5044 sz
K i Lo s | 1318 5008 72080383 L,ﬂas ooos: 21087971 -
- T T r T m
4000 6000 800.0 10000 12000 14000 1600.0 18000 200 | 22000 | 24000
3 UV Deteclor: 250.897 Nm 1.18
Range: 1.18
@) _ Ph
| 6%
5272.0142(1%) coz
n 575
g 62243 DNA’
8.0e-1 DNA
P ‘H Exact mass: 5154 8054 Exact mass: 5272.0140
=N DNA
E34]
4.0e-1
Exact mass: 503& 9088 - 9057‘3“’) 52723!2 S22
2081 5757 siﬁ
0.0 P e 1 o L A2l LS SRR g ietp Veabiae se iz
200 250 300 50 600 6.50 7.00 7.50 200 850 200 850 10.00 10.50

LC Trace and Mass of 58
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N~ "COzH
N 2

ZT

DNA~
(0]

Following General Procedure 3 with B14.

30
~~ % 100% = 35%
Yield: 85

Ratio (product/deiodination/aryl iodide): 30/2/43
Exact mass: 5291.9593

Triply charged mass [M]/3 - 1.00794, calculated 1762.9785; observed 1762.9895.

31:(Time: 5.96) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (566:572-(538 544+587-602)

1.TOF MS ES:
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32:(Time: 6.07) Center (Top.4, Ar), Smooth (Mn, 2x1.00), Subract (1.40.00 0.010); Combine (579:586-(557563+608:614)) 1.TOF MSES-
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Following General Procedure 3 with B14 except for running reaction and quenching

with scavenger at room temperature.

13
Zx100% = 15%
Yield: 85

Ratio (product/deiodination/aryl iodide): 13/6/58
Exact mass: 5291.9593

Triply charged mass [M]/3 - 1.00794, calculated 1762.9785; observed 1762.9895.

21:(Time: 5.78) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Sublract (1,40.00 ,0.010); Combine (546:553-(521:526+582:568))

1:TOF MS ES-

5.1e+006
100 7554200 8814838 17839000,
B 17633163 - 17643138
_ = T80 B 881.8243 1764.6578
2 660.6171 rssau [asonss n 1762.9895.] 1764 9847
el 7561302 | 8823220 ') |1323.9934 1749.0034., ;17719768
o T T T T T e T T ke - T miz
4000 5000 800.0 1000.0 12000 14000 1600.0 1800.0 20000 22000 24000

S80



3: UV Detector: 259.997 Nm 424481
Range: 4.241e-1
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Following General Procedure 3 with B16.
™ X 100% = 44%
Yield:
Ratio (product/deiodination/aryl iodide): 37/5/2
Exact mass: 5236.0140
Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.33009.
24:(Time: 5.15) Center (Top. 4. Ar). Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (473.480-(449:455+503:509)) 1.TOF MS ES-
6.3e+006
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26:(Time: 5.31) Center (Top,4. Ar). Smooth (Mn, 2x1.00); Subtract (1,40.00 .0.010); Combine (492:499-(462:468+514:519)) 1.TOF MS ES-
3.3e+005
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Following General Procedure 3 with B16 except for running reaction and quenching

with scavenger at room temperature.

54
~_x100% = 64%
Yield: 85

Ratio (product/deiodination/aryl iodide): 54/15/5
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Exact mass: 5236.0140

Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.

17:(Time: 5.16) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (474:481-(442:448+504:509)) 1:TOF MS ES-
13e+007
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18:(Time: 5.27) Center (Top.4, Ar); Smeoth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (487 404-(463.469+512:517)) 1.TOF MSES:
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Following General Procedure 3 with S7 and B3.
a3 X 100% = 60%
Ratio (product/deiodination/aryl iodide): 50/2/0
Exact mass: 5262.0296
Triply charged mass [M]/3 - 1.00794, calculated 1753.0019; observed 1753.0133.
27:(Time: 5.86) Center (Top, 4, Ar), Smooth (Mn, 2x1.00), Subtract (1,40.00 ,0.010); Combine (554:561-(519:525+585:591)) 1.TOF MS ES-
1.8e+007
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LC Trace and Mass of 62
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Following General Procedure 3 with S9 and B3.

55
—“x100% =77%
Yield: 71

Ratio (product/deiodination/aryl iodide): 55/5/0
Exact mass: 5295.9906
Triply charged mass [M]/3 - 1.00794, calculated 1764.3223; observed 1764.3309.

33:(Time: 6.45) Center (Top.4, Ary: SMooth (M, 2x1.00); SUBIFact (1,40.00,0.010), Combine (623:620-(588:503+663:668)) 1.TOF MSES-
1.48+007
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i 640.0895 |761.4095 ‘“53‘9“‘1110&93395 P 324.5001 ‘76‘33091r‘772 3215
0 . ) i i . T T las . T . m:
400.0 600.0 800.0 ! 1000.0 12000 14000 1600.0 18000 20000 22000 24000 &
36:(Time: 6.81) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (664:671-(637.643+698.:704) 1.TOF MS ES-
1.1e+006
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Following General Procedure 3 with S13 and B3.
T X 100% = 89%
Yield:
Ratio (product/deiodination/aryl iodide): 49/3/0
Exact mass: 5280.0202
Triply charged mass [M]/3 - 1.00794, calculated 1758.9988; observed 1759.0026.
33:(Time: 5.88) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (557:564-(531:537+588:594)) 1:TOF MS ES-
9.2e+008
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5592405
G & 7538572 | g79 6609 17596725
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T T T T T T T T T T miz
4000 6000 800.0 1000.0 12000 14000 1800.0 1ﬂdﬂﬂ 20000 22000 24000
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40(Time: 6.43) Center (Top.4, Ar); Smaoth (Mn, 2x1.00); Sublract (1,40.00 0.010); Combine (620:627-(504 600+564:670)) 1:TOF MS ES-
1.06+006
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Triply charged mass [M]/3 - 1.00794, calculated 1758.9988; observed 1759.0026.
31:(Time: 5.78) Center (Top.4, Ar): Smoath (Mn, 2x1.00) Sublract (1.40.00 0.010), Combine (546653-(513:518+576:582)} 1TOF MS ES-
156+007
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324(Time: 5.91) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (560:567-(537:542+608:614)) 1.TOF MSES-
1.0e+006
1004 = 2495753 5761 879.3330
| 753.8572 [579.6731 1319.5120 1759.6725
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4000 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 22000 2400.0
33:(Time: 6.25) Center (Top.4, Ar); SMaoth (Wn, 2x1.00); Subtract (1,40.000.010); Combing (S99:606-(568:573+630:636) 1TOF MSES-
3.96+006
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Range: 4.72e-1
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LC Trace and Mass of 65
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Following General Procedure 3 with S3 and B3.

50
% 100% = 64%
Yield: 78

Ratio (product/deiodination/aryl iodide): 50/1/0

Exact mass: 5290.0609

Triply charged mass [M]/3 - 1.00794, calculated 1762.3457; observed 1762.3534.

30:(Time: 6.26) Center (Top,.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (600:607-(568:573+631:636)) 1.TOF MS ES-
1.4e+007
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100 cousord 8810096
- 755.2858
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o y T T T
T Tan00 5000 3000 1000.0 12000 14000 16000 18000 20000 22000 24000
31:(Time: 6.37) Center (Top.4, A7), Smooth (Mn, 2¢1.00); Subtract (1.40.00 0.010); Combing (613:620-(591597+642:647)) 1TOF NS ES-
19e+006
w 560 5119?55 joee gmoos
755 2071
S o 813379 13220123 1763.0239
880.6694 74
6602583, 8815081 1057 4043 1321.5061_|-1322.5188 17623534 |- 176367
5517524 | l | || [ eonsser 10580035 22150011 323 0101 e o] | 17776702
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Triply charged mass [M]/3 - 1.00794, calculated 1753.3337; observed 1753.3391.
30:(Time; 5.22) Center (Top, 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010), Combine (481.488-(456.460+514:520)) 1. TOF MS ES:
8.2e+008
7511385
1004
7 poT 292 751 4:0745 - 1754.0079
8768332 1315.2450
= 1052.0045
o kbl e paTroz 10526024 13147559 13150035 s AT
0 6457447 .. | 7585582 | _ga3.1625 li 17619923
’ 400.0 g 5000 800.0 10000 | 12000 1400.0 18000 19000 | 20000 " 22000 24000
32:(Time: 5.36) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010), Combine (497:504-(474:480+540:546)) 1.TOF MSES-
8.1e+005
100- 751.1385 8765058
857.1272 b= 1754.0079
1.4304
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35:(Time: 5.80) Center (Top, 4, Ar), Smooth (Mn, 2x1.00), Subtract (1,40.00 ,0.010); Combine (548:555-(519.525+574.580)) 1.TOF MS ES-
1.5e+006
e 7511498
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3:UV Deteclor: 259.997 Nm
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Following General Procedure 3 with S15 and B3.
o X 100% = 65%
Yield:
Ratio (product/deiodination/aryl iodide): 42/1/3
Exact mass: 5263.0249
Triply charged mass [M]/3 - 1.00794, calculated 1753.3337; observed 1753.3391.
35:(Time: 5.04) Center (Top,d. Ar); Smooth (Mn, 2x1.00}; Subtract (1.40.00,0.010); Combine (460:46 4:440+490:496), 1:TOF WS ES-
1.16+007
- Gsﬂmm.uas e
7514304 | oo P 17540079
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42:(Time: 5.74) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (541:548-(512.517+572:578)) 1.TOF MSES-
2.0e+006
100 gs7.1272  TSMMB grggacg 1754.0079
7514304 1315.2450 1754 5770
. . 876.8332
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3. UV Detector: 259.997 Nm 2.884e-1

Range: 2.884e-1
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LC Trace and Mass of 68
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Following General Procedure 3 with S16 and B3.

53
% 100% = 67%
Yield: 79

Ratio (product/deiodination/aryl iodide): 53/2/3
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Exact mass: 5263.0249

Triply charged mass [M]/3 - 1.00794, calculated 1753.3337; observed 1753.3391.

29:(Time: 5.04) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (460°467-(435:441+491:497)) 1:.TOF MS ES-
206+007
soat 7511385
: 857.1272 8765058
7515764
o i 8768332 1754.0079
50 656.8753 SM R o s 13152600 17533391 17613302
. 5471295 % +105Z.5"Z4 L1316 2561 > ‘Ir
y K L i miz
4000 500 | 8000 10000 | 12000 | 14000 18000 | 18000 20000 22000 24000
31:(Time: 5.19) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (478'485-(455 460+504:510)) 1:TOF MS ES-
7.8e+005
- 7511498
] 7211291 8416505876 5058 1684.3090 1754.0079
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- 1316.0035 1587 9615 e
o . 607‘5°gj b i \l‘\ (S R “I L.\ ’ ) L‘[L - Ly ) }‘. lh.l. - ; ; . :
4000 500.0 800.0 1000.0 12000 14000 18000 1800.0 20000 22000 24000
36:(Time: 5.88) Center (Top.4, A7), Smooth (Mn, 2x1.00); Sublract (1,40.00 0.010}; Combine (557.564-(527 533+589:505)) 1TOF MS ES-
3.8¢+008
- 7511385
657.1272 a
i 17540079
*® 50 & 876.833;
] 656.8753 i 705125;2'3;2 0045 12152460 17533391 17548770
. 6122648, i Al i ‘{T“’”-m“ [13162561  1530.0508 | 1768 8512
4000 5000 8000 0000 | 12000 | 14000 | 18000 1800.0 0000 | 22000 24000
3. UV Deteclor: 269.997 Nm 472201
Range: 4722¢-1
Q H
| DNA~NMNVCOZH
H
Z “ o A
| 1A e
3.0e-14 DNA” XN (diasterecisomer mixture)
5 E Exact mass: 5263.0249
2
20e-1] Exact mass: 5165.8007 8%
] @ Gib) (2)  5263.024P(2%)
% 2% 5% o
20+1 245 172
2124 1372
3~ L G
00 R NARE S T T T T T T T ™ Time
200 250 300 350 400 6.00 650 7.00 750 8.00 850 9.00 950 1000 1050
DNA
S N N._ COH
H
7 (0]
EtO N
Triply charged mass [M]/3 - 1.00794, calculated 1768.0091; observed 1768.0140.
34:(Time: 6.82) Cenler (Top.4, Ar); Smooth (Min, 2x1.00}; Sublract (1,40.00,0.010), Combine (865.672-(532.638+716:721)) 1TOF MSES:
2.1e+007
7574370
100
6626291 767 716:; 8441
d 984.1720
= 1768,6857
50- 662.3761 7578654 8843434 1080 8027 1326.2593
il 758.1473 | 530 1620 10683023 13257523+1327.0200 1768.0140.1-1776.0129
0 . r -t r - B - - luy T i T T miz
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 20000 22000 2400.0
3 UV Detector. 259.097 Nm 514161
Range: 5.141e-1
34)
P 56%
H ) 5307.0513(2%) o
N AN 6.62
- DNA 35162 DNA.\ X
0 OEt H _
3.0e-1 Exact mass: 5083.9302 E07 N
5
2 @n
9 .
20e-1 (13) Exact mass: 5307.0511
(3) 2% 19 5083.9302(2%) @3 @n
3% 5083930214%) 3% D 2% o
1.0e-1 245 460 28
1085 057 1946
00 T T T T T T T = e T T T T T Time
200 250 300 350 400 450 500 550 600 650 7.00 750 800 850 9,00 950 1000 1050

LC Trace and Mass of 70
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T
(e}

DNA’ N._COH
~ 2
Me=N""> H

Following General Procedure 3 with S21 and B3.

33
—~ % 100% = 48%
Yield: 69

Ratio (product/deiodination/aryl iodide): 33/16/5
Exact mass: 5266.0358

Triply charged mass [M]/3 - 1.00794, calculated 1754.3373; observed 1754.3339.

25:(Time: 5.30) Center (Top 4. Ar), Smooth (Mn, 2x1.00), Subtract (1,40.00 ,0.010); Combine (490:497-(457:462+524:530)) 1.TOF MS ES-
6.6e+006
100 (il 877.0029
8575052
= 7518571 | 4773304 10526024 17550200
» b 7520031 [ g77 5002 tosa00t0 13160035 18900711 |-1755.6892
B 5286 450?525 JSZS“L | ‘833019” ¢ r‘UﬁU 3893 i i %‘3‘67614 ‘ ||_ )1.75!] 5675‘ ‘ .
4000 600.0 800.0 10000 1200.0 14000 16000 1800.0 20000 22000 24000
28:(Time: 5.62) Center (Top.¢, Ar), Smooth (Wi, 2x1.00), Sublract (1,40.00 0.010), Combine (527 534-(500:506+557:563) 1.TOF US ES-
5.3e+005
o 7515754
8373702 877.0020 1316.0035 1755.0020
# 50 7520031 |.877.3304 1755.6720
657.2532 g 1315.4085.|-1316.5087 1754.3330.
o B128324. Imuan tsn . mﬂfum _1155.2218 t‘ﬁ‘““‘ 15409725 h”sm“
4000 5000 | 8000 | 10000 | 12000 1400.0 1800.0 18000 20000 22000 2400.0
3:UV Detector: 259.997 Nm g0 2.38161
DNA” N H o Range: 2.381e-1
Ve 25) N
o 38% DNA H
Exact mass: 5168.8116), _ 6% 5266.0356(2%) NN N COH
530 Me=N" H
3 " B 14601 N o
1.5e-1 DNA’N N'N (diastereoisomer mixture)
& i \ Exact mass: 5266.0358
< aoet @ o Me 5266 4356(3%)
7% Exact mass: 5042.9149 (12
245 2%
5002 2549 272
609
.
00 T T T T T T T T T T T T T T T T T Time
200 250 3.00 350 4.00 450 500 550 6.00 6.50 700 750 800 850 9.00 950 10.00 10.50
LC Trace and Mass of 71
H
Q O N COzH
DNA-NH (0] O
Following General Procedure 3 with S22 and B3.
— %X 100% = 58%
Yield: 67
Ratio (product/deiodination/aryl iodide): 39/3/0
Exact mass: 5252.0089
Triply charged mass [M]/3 - 1.00794, calculated 1749.6617; observed 1749.6714.
28:(Time: 5.21) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (480:487-(447-452+506:512)) 1.TOF MS ES-
1.2e+007
- 7495681
655.7527 8746639
E g 1750.3396
B & 655.5010. 7499942 BTS00 g 13124998 17496744 1751.0078
. 5377151, | 7549933 |-875.3301 | 1057.3776 Pmmaﬁ 17649847
4 By T T 1 I VZ
4000 600.0 800.0 1000.0 12000 14000 1600.0 18000 2000.0 22000 2400.0 <
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29:(Time: 5.27) Center (Top,4, Ar); Smaoth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combing (487:494-(466:471+514:520))

1.TOF MS ES-

3.8e+006
1004 749.5681
; 6857527 8746639
1750.3396
E 633.4924 875.0031
= 3 i 1049.8008 13124998 1690.0711 | 17510078
. 526.4802.° TL LL : L 875.3301 5 L 12679742, %|3|3,2417 t6s06e54 | [ 7649847 =
! 4000 600.0 ! 800.0 1DdDD ! 12000 MD‘QD 16000 180‘00 ! 20000 220‘00 24000
34:(Time: 5.82) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 .0 010); Combine (550:557-(524:530+581:587)) 1.TOF MSES-
9.86+005
B 749.5681
§55.7527 8746639 r—
* A 655.5010. 7500054 5750031 X 1312.4998 17496714} 17510078
a 5511563 754.9033 8753301 | 1057.3776 E1313 2566 45352080 | 1784 9847 -
’ 4000 ' 5000 800.0 10000 12000 | 14000 16000 18000 20000 2000 24000
3: UV Detector: 259,997 Nm 282e-1
Range: 2.82e-1
(28) =
32% "
H \)  52520088(2%)
N d 521 N COH
DNA 15266 H
20e-1 i
o 29
Exact mass: 5028.8880 7%
2 15e-1 21 5252 0088(19%) (diastereoisomer mixture)
(12) @n Exact mass: 5252.0089
10e-1 3% 3% @7) 1)
5026.8882(1%) 28.8882(3%) 34 3%
358 4.4 668
5062 1391 val 1320
0.0 T T ARAsewasas T AARRs aLes T T T T T ; T T T Time
200 250 300 350 400 450 5.00 550 6.00 650 7.00 750 800 850 9.00 950 10.00 1050

LC Trace and Mass of 72

H

DNA-NH \ J (6]

- CO:H

Following General Procedure 3 with S23 and B3.

52
— X 100% =75%

Yield:

Ratio (product/deiodination/aryl iodide): 52/3/0

Exact mass: 5267.9860

Triply charged mass [M]/3 - 1.00794, calculated 1754.9874; observed 1754.9857.

26:(Time: 5.30) Center (Top,4, Ar); Smooth (Mn, 2x1.00), Subtract (1,40.00 ,0.010), Combine (490:497-(457:463+522:528)) 1.TOF MS ES-
22e+007
1004 7518571
6577467 877.3304
£ 877.6560 17556549
# 50 657.4947 752.2838 [ o77 8278 10529877 e
] W 7525067 [amanane | snensreo 13159836‘1:13”2517 bl S
0 T T Tt Aty T T T T i T T T T miz
400.0 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 2000.0 22000 24000
27:(Time: 5.43) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (506:513-(482:488+533:538)) 1:TOF WS ES-
2.3e+006
100 asTaey  TS1ESTT 77,3304
1755 8549
752.1378
|.877.6580 1315.4938
* o 557.4947 7522838 | 477 8278 10529877 17540857 17583242
531_35“‘1 kmnﬁgm 1315.9886.3.1317.2369 \ 1762.6602
0 T T r ool = T T L b . Iy E—‘- T T T T T miz
4000 600.0 8000 1000.0 12000 14000 1600.0 1800.0 20000 22000 24000
32(Time: 5.80) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010), Combine (547:554-(523:529+578:584)) 1:-TOF MS ES-
3.0e+006
7518571
b 6577467 877.3304
1755.6549
Lo 5% §57.4947. 52283 O 1316.4938 1756.3242
1754.9857.
1315.0886.) _1347.7472 17873390
G 5131163, i 8088336 | | i 15416156 S e
T T T 7 T T T T ¢ T T
400.0 600.0 800.0 1000.0 12000 1400.0 1600.0 1800.0 20000 22000 24000
3: UV Detector. 259.997 Nm 6.573e-1
Range: 6.573e-1
(26)
43%
6081 5267.9858(2%)
WY 530 N-COH
B0s1 _N 36646 H
DNA
4081 o
5 ’ )
=z Exact : 5044.8652 (diastereoisomer mixture)
2 xact mass 9) Exact mass: 5267.9860
1 [€; 3% (25)
20e-1 4% 44.8652(3%) 3%
244 |4 14
1.0e-1 e 408 2422
. s 'y )
00 T T T T T T T T T e T T T T T T T T Time
200 250 300 350 400 450 500 550 6.00 650 700 750 800 850 .00 9.50 1000 1050

LC Trace and Mass of 73
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Following General Procedure 4 with 68.

51
—~ % 100% = 96%
Yield: 53

Exact mass: 5334.0620

Triply charged mass [M]/3 - 1.00794, calculated 1777.0127; observed 1777.0140.

32:(Time: 5.61) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (525:532-(499.:504+559:564)) 1.TOF MS ES-
4.9e+006
100 1777.6874
# 6660068 7612052 8883424 1777.0140 ':;f;o?;
N 7618616 L,aaa 8429 1066.1982 1333.0090 1563 6420 i
0 T . T e b T . - - - miz
400.0 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 2000.0 22000 2400.0
38:(Time: 6.26) Center (Top,4. Ar); Smooth (Mn, 2x1.00); Subtract (1.40.00 .0.010); Combine (601:608-(570:576+649:655)) 1.TOF MS ES-
386+006
166 17776874
1778.3608
® 1 ses00ss 7612852 8883424 1777.0140 1785 0160
gz 7618615 |-888.8429 1066.1982 1333,0000 1563.3181 o
o e ‘ - ‘ :
400.0 600.0 800.0 1000.0 12000 14000 1600.0 1800.0 20000 22000 24000
3:UV Detector: 259.997 Nm 6.922¢-2
i Range: 6.922¢-2
2% ]
5334.0620(7%)
561 38) o o}
6062 3539 23% I8
~ N N
5324.06207%) SN A \)LNACOQME
° 6.26 Hol ° H
5082 DNA H com 2927 N
~ 2!
N | A v (diastereoisomer mixture)
| P o A Exact mass: 5334.0620
4082 N 90
= Z Exact mass: 5263.024
= RN
3002 DNA”
o)
> Exact mass: 5165.8007 (25; (41)
2002 o P m  @n 5%
5165.800B(7%) 2%
5262.0249(0%) 3% 5039.9036(6%) 4 523
207 367 410 3 235
1.0e-2 342 2
0.0 T T T L RRARE LAAREEALSS LAALE by T I SNABLAASSE Time
200 250 300 350 400 450 5.00 550 6.00 650 7.00 7.50 8.00 850 9.00 950 10.00 1050
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5.6 Off-DNA synthesis of 51

|

(0] Pd(OAc), (10 mol%) Mel (3 equiv) le) fo)
+ AgOAc (1.5 equiv) . KyCO3 (2 equiv) Pd/C, H,
> > —_—
N COM KF (3 equiv) DMF,rt,2h N coMe Lot 1h N COMe
O

COBn HFIP, 100 °C, 20 h

(0.25 mmol) (0.25 mmol)

2 CO,H
Y1, 30% yield Y2, 96% yield

(cyclobutanecarbonyl)-L-valine (50 mg, 0.25 mmol), benzyl 4-iodobenzoate (85 mg,
0.25 mmol), Pd(OAc), (5.6 mg, 10 mol%), KF (44 mg, 3 equiv), AgOAc (63 mg, 1.5
equiv) were added in HFIP (2 mL). The mixture was heated at 100 °C for 20 h. After
the solvent was removed. The mixture was dissolved in trace of DCM and passed
through a pad of silica gel with hexane/EA (1:1) as the eluent. The filtrate was
concentrated and dissolved in DMF, K,CO; (69 mg) and Mel (46 ulL) were added.
After 2 hours, water was added to the reaction solution and extracted with EA. The
product Y1 was obtain through the purification on pTLC with hexane/EA (2:1). 'H
NMR (600 MHz, CDCls) 6 7.98 (d, J = 8.4 Hz, 2H), 7.43 — 7.41 (m, 2H), 7.38 (dd, J
= 8.3, 6.5 Hz, 2H), 7.33 (dd, J=13.7, 7.7 Hz, 3H), 5.55 (d, /= 8.3 Hz, 1H), 5.35 (d, J
=2.4 Hz, 2H), 4.24 (dd, J = 8.3, 4.6 Hz, 1H), 4.00 — 3.95 (m, 1H), 3.66 (s, 3H), 3.45 —
3.40 (m, 1H), 2.72 — 2.64 (m, 1H), 2.46 — 2.40 (m, 1H), 2.31 (dtdt, /= 10.9, 6.3, 4.3,
2.1 Hz, 1H), 2.23 (dq, J=11.5, 8.4 Hz, 1H), 1.68 — 1.63 (m, 1H), 0.53 (d, J = 6.9 Hz,
3H), 0.35 (d, J = 6.9 Hz, 3H); 3C NMR (151 MHz, CDCl;) 8 172.62, 171.77, 166.30,
146.59, 136.20, 129.81, 128.57, 128.42, 128.16, 127.94, 127.64, 66.47, 56.88, 52.04,
46.43,42.79, 31.00, 24.74, 20.63, 18.10, 17.61.

To a solution of Y1 (32 mg) in MeOH (2 mL), then added Pd/C (6 mg), the flask was
evacuated briefly under high vacuum and charged with a H, balloon. The reaction
solution was stirred for 1 h. The solution was passed through a pad of Celite and the
filtrate was concentrated. Product Y2 was obtained as a white solid. "H NMR (600
MHz, CD;0D) 6 7.90 (d, J = 6.6 Hz, 2H), 7.74 (d, J = 7.8 Hz, 1H), 7.33 (d, J = 8.1
Hz, 2H), 4.06 (q, J = 9.2 Hz, 1H), 3.92 — 3.86 (m, 1H), 3.64 (s, 3H), 3.60 (tt, /= 7.0,
2.6 Hz, 1H), 2.68 (q, J=11.3, 9.8 Hz, 1H), 2.36 — 2.20 (m, 3H), 1.68 (h, J = 6.7 Hz,
1H), 0.57 (d, J= 6.9 Hz, 3H), 0.47 (d, J= 7.0 Hz, 3H); 3C NMR (151 MHz, CD;0D)
o 175.20, 175.12, 173.87, 173.85, 169.91, 148.07, 130.66, 130.09, 128.85, 59.34,
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59.24, 52.31, 49.86, 46.98, 46.94, 44.05, 31.41, 31.39, 25.54, 23.02, 20.82, 18.98,

18.45.
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N™ "CO;Me
H 2 1) DMTMM, borate buffer H
by
>
L nNH, Tt N
2) H;0/MeCN/DIPEA (8/1/1) =g~
CO,H o] 51
Y2
19:(Time: 5.26) Center (Top.4, Ar); Smaoth (Mn, 2x1.00); Sublract (1,40.00 0.010); Combine (486:493-(456:461+524:530) 1:TOF NS ES-
2.7e+007
. 1745.0151
747.2826 17456824
® 50 Ba3.7552 872 0071234573 — 1308.4971 17443300 0 n7e
6534999 fee, 3501 |747.7080 040, 1307.8934
b 633 4821, JPS sl [ 1047.4005 i 16909711 [ 17463497 20844163
e Aasaiasaaissis Tt TP T Pt Riatansans)
27:(Time: 6.16) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (589:506-(563:569+625:630)) 1.TOF MSES-
28e+007
100 17496714
6555010 749.2878
*® 50 874.5009 1749.0034. e
7506823
6552495 7497130 |8746630 :
557.2532 1049.4027 13120103 17510078
i 5229 5455054, 7515651 twsum 1 | 1748.9006. 2100,0239
T ey Tt ey Tt LAGAM AR R e MM sanae T
3000 4000 5000 6000 7000  800.0 9000 10000 11000 12000  1300.0 14000 15000 16000 17000 18000 19000 20000  2100.0
3: UV Detector: 259.997 Nm (19) 9.03de-1
27% " Range; 8.974e-1
" 5236 0.12462(5%) ;242 N " N -COMe
H TN Ny COH 37657 6.16 _N o A
3 N o A DNA’ Me” Me
6.06-1 DNA Me”Me
F) o (23) (26) Exact mass: 5250.0296
< 40e1 (diastereoisomer mixture) 4 % (28)
Exact mass: 5236.0140 52 5236.0142(1%) 5;265 3%
.14 567 6.30
20e1
o 2895
<
0.0 i g i i § ok Nl il g b ki L il 2 I ek i i iy g bkl b ) il ot gk g i L el R b ik Il b Time
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800

LC trace mixture of 51 through on-DNA and off-DNA synthesis

3:UV Detector: 259.997 Nm

LA M U s U
820 840 860 880 900

5533e-1

Range: 5524e-1
@n 5
33% @0
5236.0142(6%)
525 6.15
4.0e-1 27085 20654
@2)
2
E @1 26 8%
1% 20N 5236 01426%)
201 5038.9087(8%) 519 566
491 1973 6765
907
T T T T T T T T T  BAAAERE LS e aas na s Lo T ¥ T T T T ™ T T Time
200 250 3.00 350 4.00 450 500 550 6.00 650 7.00 750 8.00 850 9.00 950 10.00 1050
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6. Experimental Section for on-DNA C-H Arylation of Ketones

6.1 Substrate Structures of Ketones Containing Directing Groups (DGs) C1-C24

I I I ]
M M
Me)\|< ° Me Me Me)\[Me Me)\’ ©
Me
Me Me M
e
c1 c2 c3 c4
0 o) o) 0
Me Me Me Me
Me OH Me OH Me OH Me OH
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| Me | |
o) N ~.
Ac o o
c7 cs Cc9 g c10
0 o 0 0
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° I © ) LY Me I Me
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Me Me Me Ph
Ph
Me
c13 c14 c15 Ve c16
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Me Me Me
OH Me OH Me OH Me OH
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| I Me | |
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C19 Cc20 c21
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O (0]
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O=y\ O~y
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O O
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HLOH i
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<0
! Me Me N
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HO o
Cc17 C18
O (0]
Me
OH Me OH
OwN OwN
| |
M
RO
c23 C24

Ketones containing directing groups C1-C24 were synthesized following our previous

report.©

6.2 Condition Optimizations

Table S10. Ligand Optimization

Pd(OAc); (15 mM)
HOJ\IL ngand2(15 mM) o
Jj\/©/ ,0 AgTFA (250 mM) \—Me
N NaOAc (75 mM) = H N
Me H,O/DMA (4/1) HO, OM
S1a c10 80°C, 20 h " g
(0.5 mM) (150 mM)
Entry Ligand (15 mM) Yield (%)
1 L6 16
: L7 32
3 L8 38
4 L9 36
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5 L10 32
6 L11 33
7 LI12 37
8 L13 27

Table S11. Co-solvent Optimization

OAc (15 mM)
| HOJJ\'( (15 mM) (o]
0 Me Me
,U\)@/ + N,o —>A9TFA 250mM) o e~y N
o e
H

NaOAc (75 mM) H HO ‘o
Me H,0/co-solvent (x/y) Me
Sta c10 go%c.20n 8 O Me
(0.5 mM) (150 mM)
Entry H,0/Co-solvent (x/y) Yield (%)
1 H,O/DMA (1/1) 28
2 H,0/DMA (2/1) 39
3 H,O/DMF (2/1) 35
4 H,O/DMSO (2/1) 26

Table S12. Pd/L8 Concentration Optimization

Pd(OAc), (x mM)
| HO)I\IL L8 (y mM) (0]
0 Me Me
AgTFA (250 mM) 4
S NJI\Q/ + NP QG -1 La G AL = N
H

H | NaOAG (75 mM) N o o
R H,O/DMA (2/1
D)\M 80°C, 2(§h ) OWME
S1a c1o 83 e
(0.5 mM) (150 mM)

Entry Pd/L8 (x/y) Yield (%)

1 20/10 33

2 20/15 48

3 20/20 48

Table S13. Solvent Ratio Optimization

d(OAC), (20 mM)
HOJKF L8 (20 mM) (0]
o Me  AgTFA (250 mM) )~ Me
N’ ——> T\ N

R ]
s1a c10 80%.20n 83 & we
(0.5 mM) (150 mM)
Entry H,O/DMA (x/y) Yield (%)
1 4/1 51
2 9/1 62

Table S14. Evaluation of Standard Conditions
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(0]

Me  Pd(OAc) (20 mM)
Jol\/@ ) HOJ\IL Me A #:/(Az(ozgqoM) M) i Me
+ <0 _AQITALeImV) o 7
=, N = ¥ N

H H I Me ﬁg//ﬁl\ﬁ(;m) " Ho O
ss11I:,'F§==||4 c10 80%C. 200 83 S e
(0.5 mM) (150 mM)
Entry Deviation from above Yield (%)

1 none 62

2 without Pd(OAc), 0

3 without AgTFA 4

4 without NaOAc 55

5 without L8 51

6 r.t instead of 80 °C 0

7 Ag,CO; (150 mM) instead of AgTFA (250 mM) 25

8 AgOAc (250 mM) instead of AgTFA (250 mM) 32

9 C10 (100 mM) instead of 150 mM 61

10 C10 (200 mM) instead of 150 mM 53

11 C10 (250 mM) instead of 150 mM 54

12 L1 instead of L8 48

13 L5 instead of L8 45

14 Pd(OAc),/L8 (15/15) instead of 20/20 49

15 S1b instead of Sla 04

“Only S1b was totally recovered.

6.3 General Procedure 5 for on-DNA C-H Arylation of Ketones

Pd(OAC), (20 mM) o D61 DG2
| L8 (20 mM) . R o o
. HR AgTFA (250 mM) o @ i Me
—_—
I\H . Nape NaOAc (75 mM) = NI ¥ Napg| HO Me HOJ\
N
H,O/DMA (9/1 0 o
s c 205 zé o ) 74102 ¥ ¥,
(0.5 mM) (150 mM) ;

Materials

DNA-conjugated aryl iodide S: 10 mM in H,O

Ketone C: 3 M in DMA (Note: the high concentration may increase the total volume)
L8: 400 mM in DMA (6.5 mg in 100 uL. DMA)

Pd(OAc),: 400 mM in HFIP (9 mg in 100 pL HFIP)

NaOAc: 1.5 M in H,0 (12.3 mg in 100 pL H,0)

Sodium diethyldithiocarbamate trihydrate (scavenger): 1 M in H,O

Procedure

1) To prepared AgTFA (500 equiv, 1.1 mg) was added Pd(OAc), (40 equiv, 1 uL),
after air-dry, ketone C (300 equiv, ca. 1.3 pL), DNA-conjugated aryl iodide S (10
nmol, 1 pL), L8 (40 equiv, 1 puL), NaOAc aqueous solution (150 equiv, 1 pL) and
deionized water (16 pL) were added. The mixture was vortexed. Heating the reaction

mixture at 80 °C for 20 h.
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2) Cooling to room temperature, 9.0 uL. scavenger was added and reheating the
mixture at 80 °C for 30 min.

3) Cooling to room temperature, 5 M NaCl solution (10 % by volume, 2.9 uL) and
cold ethanol (3 times by volume, 87 pL). The mixture was stored at a -20 °C freezer
for more than 30 minutes.

4) Centrifuge the sample for around 7 minutes in a microcentrifuge at 10000 rpm. The
above supernatant was discarded and the precipitate was dried under vacuum. The
DNA pellet was redissolved in H,O (100 pL) and centrifuged for around 2 minutes in
a microcentrifuge at 10000 rpm. An aliquot (50 pL) was taken and analyzed via
HPLC-MS.

6.4 Limitations of Ketones

o
Me
Me Jj\ﬁ
o q 0 o HO oMe
DNA.N \EYe) DNA,N z DNA.N N/ Me N""
N 4
" oy e R L@Aé
Me
n,d. lo} nd. Me nd. o) DNA~N n,d.
H

O Me

6.5 General Procedure 6 for Removal of DG

fo) aniline (500 mM) o
Me acetone (300 mM) -
4 = Me
:I\N N phosphate buffer (pH 6.5) :n:\N o

H T H
8  pG1 50°C, 24 h 103, 75%

1) Aniline (0.45 pL, 5 pmol, 500 equiv) and acetone (0.22 pL, 3 pmol, 300 equiv)
were added to a solution of the DNA substrate 83 (ca. 10 nmol) in pH 6.5 phosphate
buffer (20 pL). The reaction mixture was subsequently heated at 50 °C for 24 h.

2) Cooling to room temperature, 5 M NaCl solution (3 pL) and cold ethanol (200 puL).
The mixture was stored at a -20 °C freezer for more than 30 minutes.

3) Centrifuge the sample for around 7 minutes in a microcentrifuge at 10000 rpm. The
above supernatant was discarded and the precipitate was dried under vacuum. The
DNA pellet was redissolved in H,O (100 pL) and centrifuged for around 2 minutes in
a microcentrifuge at 10000 rpm. An aliquot (50 puL) was taken and analyzed via
HPLC-MS.

6.6 LC Trace and Mass Characterization of 74-103
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LC Trace and Mass of 74

O
Me
HO Me
N.wO
|
(e} Me

DNA. Me' e
N
H

Following General Procedure 5 with C1.

31
~—— x100% = 36%
Yield: 85

Ratio (product/deiodination/aryl iodide): 31/1/12
Exact mass: 5252.0453
Triply charged mass [M]/3 - 1.00794, calculated 1749.6738; observed 1749.6714.

34:(Time: 7.35) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (726:733-(897:702+759.765)) 1:TOF MS ES-
2.3e+007
100 1750.3396
6557527 7495631 B74.6639 1049.2008 1312.4998 1751.0078
£ ~ G 1749.6714.
8751726 1312.0103 1758.3500
0:1 5456302, | L750.1400 I: |- 1050 5870 Jrﬂﬂ-mﬁ 7238797, |f]
T T T T T T T T T T T T T T T T T T t miz
4000 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0
3 UV Detector: 259 997 Nm . 2973e-1
‘ Ho&;e Range: 2.973e-1
DNA. 31% !
N 5252 0454(5%) m LMME
Exact mass: 51788211 (25} 7.35 5% N
2061 129% 15014 I Exact mass: 5252.0453
5178.8213(5%) | 754 a7y
= o
= (1) DNA\NJ\/© B
1.0e-14 0% N "
155 14 Exact mass: 5052.9244
% '
0.0 b

0 ! I y a Time
200 250 3.00 3.50 400 4.50 5.00 5.50 6.00 6.50 7.00 750 8.00 8.50 9.00 9.50 10.00 10.50

LC Trace and Mass of 75

(0]
Me
HO Me
N+©O
|
(o] Me

DNA. Me
N
H

Following General Procedure 5 with C2.

55
~~ % 100% = 65%
Yield: 85

Ratio (product/deiodination/aryl iodide): 55/1/12
Exact mass: 5238.0296
Triply charged mass [M]/3 - 1.00794, calculated 1745.0019; observed 1745.0151.

26:(Time: 6.38) Center (Top, 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40 00 0.010); Combine (614:621-(584:590+641:647)) 1. TOFMSES-
1.2e+006
100 17456824
8723400 1047.0029 1746.3497
s 654.0026 7475737 B0g0907 1745.0151-] 47530133
} 591 5181 | 852 6641 l 1046 EEISE+‘IU47 5994 1298.0005... L1310_0035 IT
B L B s 1 At S A L B L A A AR S A K M B anpsn sanaa LS
3000 400.0 500.0 600.0 700.0 8000 900.0 1000.0 11000 1200.0 13000 1400.0 1500.0 1600.0 1700.0 18000
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27:(Time: 6.51) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (629:636-(601:607+666:672)) 1:TOF MS ES-

2.0e+007
100 1745 6824
872.3400
7475737 1047.0029 1309.0007 1746.3497
= 654.0026 1745.0151
872.8360 10475994 130849714 13097565 1752.0132
} 6413710 l |,T48 1448 |’ I’ + 1531.6305  1711.9851.. i
B L L A o L R s WA BN MRS M i R A L
300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0 1100.0 12000 1300.0 1400.0 1500.0 1600.0 1700.0 1800.0
3: UV Deteclor: 259.997 Nm o 5.352e-1
Me Range: 5.352e-1
, @7 HOJKFME
w 47% N0
DNA. 5238.0298(5%) | (ZE)
4064 H 651 o Me
Exact mass: 5178.8211 31959 DNA. Me
o H
= DNA Exact mass: 5238.0296
i N (21),12%5178.8213(5%))
Exact mass: 5052.9244
(14)1% 5052 9243(EMHEQIL 70

00 T T T T T T ARERRA T B T T T T T T T T T T T T T Time

T T ENA R R A R T T T T
200 250 300 350 400 4.50 500 5.50 6.00 6.50 7.00 7.50 800 850 200 950 10.00 1050

LC Trace and Mass of 76

O
Me
HO Me
N.wO
|

(e} Me

Me

Iz

Following General Procedure 5 with C3.

38
% 100% = 45%
Yield: 85

Ratio (product/deiodination/aryl iodide): 38/1/25
Exact mass: 5252.0453
Triply charged mass [M]/3 - 1.00794, calculated 1749.6738; observed 1749.6886.

42 (Time: 6 89) Center (Top 4, Ar); Smooth (Mn, 2x1 00); Sublract (140,00 0,010}, Combine (573 580-(B34 640+702 707)) 1:TOF WS E3-
18e+006
o 1750.3567
2 g557527 7495793 8746760 049.8008 13125148 1749 6age. 17710249
. | |.7s02ess | B751728 | 10506104 13014905, |-1313.5089 7356702, TSR0
RN L B L s s B B s ML RS A e paasadlll
3000 4000 5000  GOOO 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000 17000 18000
43(Time: 7.06) Center (Top 4, Arl; Smoath {n, 2x1.0D); Subtract (1.40.00,0.010), Combine (692°699-(B62 868+727 733)) 1:TOF WS ES-
1.48+007
i 1750.3567
8746760 1751.0249
# 635 7577 1495753 Bt s 12085118 51223 2566 o 1755.0065
p5a7512.] l_,rso 1512 ]' Emsu.sgm \J— 1745 0151 |
e e B e B s L s AR R LS R A R LS s B RS RS R T miz
3000 4000 5000 6000 7000  BODD 9000 10000 11000 12000 13000 14000 15000 16000 17000  1800.0
3: UV Detector: 259.997 Nm 3.58e1
Range: 3.58e-1
o ' 2 “3)
DNA 30%
3.0e-1 N e 22;43(5%’ 5252 0454(5%)
Exact mass: 5178.8211 17213 22‘354
5 20e
= (5) ,(l)l\/© (12;: (38) (37 47) Exact mass: 5252.0453
o AL 5% o9 26 1%
1.0e-1 i i i 6.09 g5 5720 744
123‘;% Exact mass: 5052.9244 ~ EEEUS 3519 4067 1038
00 A A _a i 4 @

T T T T ORI AETCITTITCLE T T T T T T
2.00 2.50 3.00 350 4.00 450 5.00 5.50 6.00 6.50 7.00 750 8.00 8.50 9.00 9.50 10.00

LC Trace and Mass of 77
0 M
HOJLTLMe
NaO

|
(0] Me

DNA

N
Following General Procedure 5 with C4.
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47
——x100% = 55%
Yield: 85

Ratio (product/deiodination/aryl iodide): 47/3/0
Exact mass: 5224.0140
Triply charged mass [M]/3 - 1.00794, calculated 1740.3301; observed 1740.3309.

31(Time: 5 85) Center (Top 4, Ar}; Smooth (Mn, 2100}, Subiract (14000 0010); Combins (554 56 1-(520-526+565 581} 1TOF S ES-
3 7e+006
100+ 17410144
# 8522548 7455707 870.0071 10441956 1305.5083 1725.9418... |.1741.6809
1 1043.7986. 1044 8044 1725 2783
ss47s | : Jl + : ‘l,waua 2611 ; 103|174 0780 22900435
0 T T T T T T T T T T T T T T t T T T T T miz
400.0 600.0 300.0 1000.0 1200.0 14000 1600.0 1200.0 2000.0 2200.0
33(Time: 601) Center (Top,4,Ar); Smooth (Mn, 2x100), Sublract (14000 0010); Combine (§71578-(545551+609615)) 1:TOF NS ES-
1.26+007
100+ 1741.0144
aa 1 8522443 7ussTo7 IR 1044950 13055083 a6 17416809
| | \_,sm 8718 I:mauw |:13n52453 T e L‘\NSGEUQ
0 i ) miz
s00 | sodo | 8000 | 10000 | 12000 | 14000 | 16000 | 18000 | 2000.0 22000
31 UV Detector: 259.997 Nm 3.179e-1
9 Range: 3.179e-1
B3 e HOJKFMI:E
2.0e1 30% ~0
5224.0142(5%) N ze
20e-1 23) 20372 NA.
2 3% H
523 (37 : 5224,
Fd @ o 5052 9243(5%) @8 30y £ [3%) Exact mass: 5224.0140
1.0e1 2% DNA. 5.04 3% 3% 6.38
245 N 212
1455 Exact mass: 5052.9244 )
.
L L L B B A A ey e wa s & M LA LA WAL R s s e 1
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050
LC Trace and Mass of 78
(0]
Me
HO Me
N+©O
|
[e]
DNA.
N
H
Following General Procedure 5 with CS5.
ge X 100% = 40%
Yield:
Ratio (product/deiodination/aryl iodide): 34/1/22
Exact mass: 5264.0453
Triply charged mass [M]/3 - 1.00794, calculated 1753.6738; observed 1753.6821.
36:(Time: 6.89) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (673:680-(642:647+707:712)) 1TOF MS ES-
7.5e+006
o 17543511
876 6755
& 1 §57 253 7512057 . 33232233325015 13155133 1753.6821 1;5;;55905
542.6265-, | 7518571 + - |1316.5087 17153248 |[”
0 I R B L L S B A L L B L ) L L L L M I L A UL B S R R RN S e a3
3000 4000 5000 6000 YDOO  BOD.O 9000 10000  1100.0 12000 13000 14000 15000 16000 17000  1300.0
39:(Time: 7.25) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (714:721-(685:600+742:747)) 1.TOF MS ES-
1.3e+007
Lot 17543511
876.6755
& 1 857 2502 %" 287!}551 oo ez B i3580 1177552055905
D 547.2545.. | l’ % l,‘\DSB.DU‘IU 13147559\1/1315 5087 17533391 i
"300 | 4000 | s000 | 60DO | 7000 | 8000 | 900Q | 10000 41000 | 12000 @ 1300.0 14000 15000 = 16000 = 47000 = 18000
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3: UV Detector: 259.987 Nm

o ! (28)
DNA. 22%
N 5178.8213(5%)
3.0e1 Exact mass: 5178.8211 584
9260
2 20e1 o (20)
@ o A 1
— 1% ~N 5052.9243(6%)
iz 2.4 H 5.04
847 Exact mass: 50519244\ng
a A b
0.0 T T T T T T T T T T T T T T T T T
2.00 250 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00

LC Trace and Mass of 79
9 M
HOJL#LMe

o
Eto,c N~
iSege
DNA.
N

H

Following General Procedure 5 with Cé.

17
% 100% = 20%
Yield: 85

Ratio (product/deiodination/aryl iodide): 17/7/39
Exact mass: 5336.0664

3.97%e-1
Range: 3.979e-1

Triply charged mass [M]/3 - 1.00794, calculated 1777.6809; observed 1777.6874.

41:(Time: 7.78) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (775:782-(746:752+804:810))

1. TOF MS ES-

7.3e+006
pe I 1778.3608
761.5790 1066.6128 1779.0344
866.2604 1333.5175
& 1 re200es | ss01720 | 10572147 | 1304 5105 1777'53”* 1785 3485
0 L.
T T T T T T T T T T t T T T T T t T T T T T T T T T T T T T T t T miz
3000 400.0 500.0  600.0  700.0 2000  900.0  1000.0 11000 12000 13000 14000 15000  1600.0 17000  1300.0
3: UV Detector: 259.997 Nm Q 4.444e1
5 P e Range: 4 444e-1
~0
39% o I o, i
5178.8213(5%) JK/@ o
583 DNA. (41) DNA.
3.0e1 )OK/© 20072 i, e H
2 DNA. Exact mass: 5178.8211 5336.0664(5%) Exact mass: 5336.0664
2 H 28) 778
< 20e1 Exact mass: 5052.9244 (29) 8628
(20) 7%
(17),7%;5052.9245%);5.03,3689 2% B.09 5oy
1.0e-1 S 500 3849 {54 T32)8%7 94:4278
ﬁ 1000 74
iy
L A L R L B L B R L e L L L A L LA R LR B WA LA U RS L LALAY LA AL RaA) Akt s suaia s L L
200 250 3.00 350 400 450 5.00 550 6.00 6.50 7.00 750 8.00 8.50 9.00 950 1000 1050

LC Trace and Mass of 80

O
Me
HO Me

N+©O

|
(o]
DNA.
N (6]

H

Following General Procedure 5 with C7.

34
% 100% = 40%
Yield: 85

Ratio (product/deiodination/aryl iodide): 34/2/41

Exact mass: 5266.0245
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Triply charged mass [M]/3 - 1.00794, calculated 1754.3336; observed 1754.3339.

24:(Time: 5.42) Center (Top,4, ArJ, Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (504:511-(474:480+534:540)) 1:TOF MS ES-
2.0e+006
e 1755.0200
857.5052 877.0020 10526024 1316.0035 17556720
2 E <. 7915764 1052.2030 17543339
: 1315.4085
6504988, ] i - +1315.7514 e 17626801
0 T T T T T T T T T T t T T T Y T T T T miz
400.0 500.0 300.0 1000.0 12000 14000 1600.0 18000 20000 22000
&:(Time: 562) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (527 534-(405501+550:564)) 1:TOF MS ES-
8.7e+006
e 1755.0029
7515764  B77.0029 1316.0035 1755.6720
E E 6575052 52,6024 17543239
1315.4285 1762.6628
: 612 6905] |,7521373 1,377 5002 | 10523907 +1315.7514 i i .
m
3000 | 4000 | 5000 | 8000 | 7000 8000 | 9000 « 10000 11000 12000 | 13000 14000 © 15000 18000 17000  1800.0
o
Me
3: UV Detector: 259.997 Nm HOJKFME 422e-1
NeO Range: 4.22e-1
| (ZE) 27) o |
9 41% ona J\/@
oNA. o) 51788213(5%) N
3.0e-1 " Exact mass: 5266.0245 251550 ‘A"“ mass: 5178.8211
o
2 DNA L )k/©
% 20 N (24)129%;5266.0244(4%) BNQ6029 (;.g‘) 31
Exact mass: 5052.9244 = 6.00 2%
1.0e-1 6.25
(20):2%;5052.923 0471030 2623 1260
.
R VA R M L L A NSRS A L M B ) AN R LA R LRSI e A st saana R L
200 250 2.00 250 400 450 5.00 550 6.00 650 700 750 2.00 250 9.00 950 1000 1050
LC Trace and Mass of 81
O
Me
HO Me
N"O
Q M
e
DNA.
N N
H Ac
Following General Procedure 5 with C8.
ge X 100% = 34%
Yield:
Ratio (product/deiodination/aryl iodide): 29/2/8
Exact mass: 5321.0667
Triply charged mass [M]/3 - 1.00794, calculated 1772.6810; observed 1772.6836.
32:(Time: 5.82) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (550:557-(525:531+579:58! 1.TOF MS ES-
4.6+005
e 7504333 BT
% o Lo - 5713053-5055 1329.7665 17733561
664.1269 1064.2067 1772.6836.) 17806758
a LI LN T wlo 1 P [ me.}? w43 . \li z4761
4000 500.0 800.0 hon00 42000 14000 1600.0 1800.0 20000 2000 | 24000
3: UV Detector: 259.997 Nm [} Ve 1.141e-1
& HOJK(—Me Range: 1.141e-1
5321.0669(1%)
™y 582 & Me
N
7.5e-29 (1) ° Exact mass: 5178.8211 7048 N Ac
3 2% N JKQ (31):8% 5178821 3(1BNEI 72070, Exact mass: 5321.0667
< s50e2] 156
557 Exact mass: 5052.9244
25e-2 (25),2%;5052.9243(3 zgr1 (34);3%;5.02:808
l_u_é_.__. A
0.0 T T T T T T T T T T e T e e e e Time
400 450 500 550 6.00 650 700 750  8.00 8.50 9.00 950 1000 1050

LC Trace and Mass of 82
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o
Me
HO Me

DNA .

Following General Procedure 5 with C9.

36
~—x100% = 42%
Yield: 85

Ratio (product/deiodination/aryl iodide): 36/2/26
Exact mass: 5322.0507

Triply charged mass [M]/3 - 1.00794, calculated 1773.0090; observed 1773.0112.

39:(Time: 6.28) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (502:509-(570:575+529:535)) 1:TOF MS ES-
2 48+006
SHe 1773.6838
Ll 1063.8059 17743564
2 E 664.5068 179 1063.4053.]_1054.4071 1330.0054 RLEEX ML g
5 760.1444, | e 1325.2007-.| -1339.4810 1559.3051 = alle
R B B A I M L L L s B L B L A M ML B M s SIS I RS R B RS R
300.0 400.0 500.0 800.0 700.0 800.0 9000 10000  1100.0 12000 13000 14000 15000 1600.0  1700.0  1800.0
40:(Time: 5.41) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (618:625-(590:595+654:660)) 1TOF MS ES-
8.9e+006
o, wenater 17736838
664.5068  750.5200 1063.8059 1774.3564
* E N 8068417 10644071 000 issaeagy o VTTRITIES 4781 3407
L = | w, 1721.3682- E
0 T T T T T T T T T T T t T T T miz
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0 2400.0
3. UV Detector. 258.997 Nm (40) 2.8%e-1
Range: 2.85e-1
G o s %‘;Eﬁs 4% £
)Ok/©/l i St ”Okﬁ"e
DNAL 5178.8213(4%) )
N 5.34 13050 | (ZE)
0] Exact mass: 51788211 G o
5 (26) <7 DN p
2 2% 1 5 N ™o
1081 j\/@ 5052.9243(8%) (28) 4% A —/
DNAL 504 1% 548 3 Exact mass: 5322.0507
H 966 5.19 2152 2362
Exact mass: 5052.9244 &
| - SN »
0.0 R L B B L AL A NN R LS L AL R A

T T T T
200 250 3.00

LC Trace and Mass of 83

DNA. 4
N

T
T
o

Following General Procedure 5 with C10.

53
% 100% = 62%
Yield: 85

Ratio (product/deiodination/aryl iodide): 53/2/5
Exact mass: 5250.0296

T
350 400 450 500 550 6.00 6.50 7.00 7.50 8.00 850 9.00

T T T T Time
950 10.00 10.50

Triply charged mass [M]/3 - 1.00794, calculated 1749.0019; observed 1749.0034.
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29:(Time: 6.53) Center (Top, 4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (6316

38-(594:600+659 664))

1:TOF MS ES-

1.26+008
s 1749.6886
- 5555010 740.2878  B74.3369 1049.4027 13120103 1748.0034|-1750.3396
872.9979 1311.5060 1757.3369
: . 2495‘\| : I+5745334 . I,lmw 9908 : \kmz 7668 17005882,
""3o00 | 4000 | 5000 | 6000 | 7000 | 8000 & 9000 | 10000 = 11000 = 12000 = 13000 14000 = 15000 = 16000 @ 47000 = 18d0Q
30:(Time: 6.65) Center (Top 4, Ar}, Smooth (Mn, 2x1.00); Subtract {1,40.00,0.010); Combine (645:552-(619:525+675 680} 1:TOF MS ES-
126+007
1740.6714
874.3389
A% Son0 Wign 474 sz 1049:4027 13120103 1750.3306
L 55524951 {973-99794:3750031 Emwgugsﬂﬂ 5050%1312_7521 TR0 7516503
0 T T T 7 T T T - T T Tt ey T T miz
400.0 500.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0
3: UV Detector: 259.997 Nm 2.822e-1
Range: 2.822e-1
(30$)
‘ 44% °
w 5250.0298(3%) yMe
DNA. 6.65 N N
2081 N b i Ho S ZE)
. Y @ P —— P
= H Exact mass: 5250.0296
1.0e-1 Exact mass: 5052.9244 (20):9%:5250. 95(4%)‘553;2353
ma);z%;soszgzaa(s%\sfg N (32)3%5.23870
4 A A
L N A B M L LA Ry W L e L I g T T T T T e prerem————y Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000  10.50
(0]
HO
N‘"O
|
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N
H
Following General Procedure 5 with C11.
™ X 100% = 42%
Yield:
Ratio (product/deiodination/aryl iodide): 36/2/13
Exact mass: 5224.0140
Triply charged mass [M]/3 - 1.00794, calculated 1740.3301; observed 1740.3309.
28.(Time: 6.16) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (589:596-(564.570+616:621)) 1:TOF MS ES-
1.1e+007
o 869.9951 10 00 " Dl:; 6800
7455707 1044.1956
) 652.2548 1305.0033. |- 1308.0095 1740.3309
1 sar250. | J,usggs? ka?nsnzet |’1UMSLUM > 13054970 1526.9702 16723469, .1745.5509
L e e D B B B B A B B M A LS AR B A R s B Rl 111
3000 4000 5000  BOOO 7000 8OO0 9000 10000 11000 12000 13000 14000 15000 16000 17000  1800.0
29:(Time: 6.25) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (599:506-(575:581+626:631 1.TOF MS ES-
2.3e+006
1726.3331
0 646.7441 1204.4013
3 8626664 i
: 1631.3198
' I ;Y WO (i P TOREON PR = R . - ‘ . mz
4000 500.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0 2400.0
250,997 Nm 9 407481
HOJW Range: 4.074e-1
T ) 2
1 j\/@’ 30% 29) N
E DumH 5224 0142(4%) 13% Me
— ] 5.6 5224.0142(2%) pNa. M Ve
E Exact mass: 5178.8211 20473 5178 213(1% H
(25)13%;5178.8213(ED6K5.83,8869 Exact mass: 5224.0140
2 20e1] B 8726
3 DNA‘NJK/Q i 3)
1.0e-1 . H 1529240 (/30)‘5%‘533‘3571 g?;
xact mass: 5052.
E (16)27044,1654 HE
& a .
L A A B B e L BN B e s T T T e T I L T e—m Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

LC Trace and Mass of 85
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Following General Procedure 5 with C12.

33
—~ % 100% = 39%
Yield: 85

Ratio (product/deiodination/aryl iodide): 33/1/9
Exact mass: 5312.0453
Triply charged mass [M]/3 - 1.00794, calculated 1769.6738; observed 1769.6847.

31:(Time: 8.17) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (819:826-(775.781+849:854)) 1.TOF M3 ES-
3.0e+005
100 1770.3567
663.2512 884.6722 13275125
# 56,0883, i 885 171;051 pr 1327.0051 1328 2585 172173%95?5” 117;;30;155
o 534.1000.2 - ‘ E i & 20721917 2312.4377
T T T T T T T T T T T T T 1 T T T T T T T m
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0 2400.0
35:(Time: 8.48) Center (Top,4, Ar); Smooth {Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (856:863-(830:836+892:398)) 1.TOF WS ES-
3.8e+008
Yk 1770.3567
@ 6632512 758.1473  BBAGT22 1061.8033 o 032?-5125 1760.6047 17710115
657, 5207{ I_,?SE 5758 IJ_/EETW‘W 1/1[,52 6041 E +1328 2585 17409973, | rﬂ?ﬂ 3436
0 i A ) bl
R A L A B I L N B ) B M B BN R L R B ) RS A SRS R KRS LA SRR nan e Rl 1]
300.0 400.0 500.0 800.0 700.0 800.0 9000 10000  1100.0 12000  1300.0 14000 15000  1600.0  1700.0 18000
3: UV Detector: 259 997 Nm 1.409e-1

Range: 1.409e-1
HO' (35)

o | 12 N =
DNA J\/@ ox '(Zg) i
‘N 5178.8213(5%) thﬁsugia;(aw
o
1.0e-1 o Exact mass: 5178.8211 SQESBE I’NA‘N Ve 13018
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8.0 7

2% H oy o7
Sois 1.89 3 Exact mass: 5052.9244 1% 2%
G 1% 0%\ G052.0243(5%) 576 e 2%
245 4.40 5.04 660 961
L 1 351 214 46 5
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Following General Procedure 5 with C13.

38
% 100% = 45%
Yield: 85

Ratio (product/deiodination/aryl iodide): 38/0/6
Exact mass: 5238.0296
Triply charged mass [M]/3 - 1.00794, calculated 1745.0019; observed 1744.9980.

36:(Time: 6.67) Center (Tap,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (647 :654-(620:626+673:679)) 1.TOF MS ES-
7.0e+006
1309.0007
e = UDZE " 872.3430702 6666 el 1309.5046 1745.6824
747.8536 : 10474005
= 6537512 1308.4971
748.1448 | .873.0054 1744.9930..] .1752.9962
:i ‘[ 7 1 t/msa aree | |-13100085 4504 0590 Feg
0 T T ! t f T T 1 t T 1 T T T T T miz
4000 600.0 800.0 1000.0 1200.0 14000 1600.0 1800.0 2000.0
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37:(Time: 6.73) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (655:662-(632:638+682:687))

1.TOF MS ES-

1.92+006
5 BSSB4TI  yzeray 723400 oo 1309.0007
548 4850. | 1202.0005-, | 1309.5046 1521.8468 17456824
el 544273&[ J L ”_ 1207 4939j Sh o 15323037 17529962
0 T wandpmdbalid ool ol o e dbldsnd v B + T T y miz
400.0 600.0 8000 1000.0 1200.0 14000 1600.0 18000 2000.0 22000
3. UV Detector: 259.997 Nm o 2.697e-1
Range: 2.697e-1
(38) HO
4 0% 37 N~O
. £233.0208(1%) 16% ()
20e-11 w @0) 5.67 5238 027 - > ve
DNA‘H 6% 15680 49 .” Me
E 5178.8213(2%
i Exact mass: 5178.8211 579 (Z%) Exact mass: 5238.0296
1.0e-1 as)
8- 1% 148 [
E 436 (25).00%5 45,808 (9):3%:6.08.1760
403 5%
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T T Time
2.00 250 3.00 350 4.00 450 5.00 550 6.00 6.50 7.00 750 8.00 8.50 9.00 9.50 10.00 10.50
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Following General Procedure 5 with C14.
™ X 100% = 38%
Yield:
Ratio (product/deiodination/aryl iodide): 32/1/21
Exact mass: 5286.0296
Triply charged mass [M]/3 - 1.00794, calculated 1761.0019; observed 1761.0127.
30:(Time: 7.15) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (703:710-(673:679+729:735)) 1.TOF MS ES-
5.8e+006
L 17616830
7544307 8803412 1056.6053 F00n 1762.3534
Ed E 660.0068 13205088 1761.0127
: sa73801. | |,7543532 L 1056 2051+1057.2045 13217502 el Ewﬁg 5675
Taoo | a00n0 | 5000 | 6000 7000 | 8000 | 9000 | 10000 11000 | 42000 43000 14000 | 15000 16000 | 47000  4200.0
31:(Time: 7.23) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (712:719-(688:694+744:750)) 1.TOF MS ES-
1.2e+006
1547.6351 1761.6830
1004 7723210 928.1798
= 560 Unzﬁaz e a 1160 4752 13210000 4545 9746.] 1548 3119 17623362
E 13205088-]  1520.3203 17696675 23219592
Ao @mwFiwﬂ,nulh.LIJmlﬁ ' WRTIY ©; | B s
4000 600.0 3000 1000.0 1200.0 1400.0 1600.0 1200.0 2000.0 2200.0 2400.0
3: UV Detector: 259.997 Nm 9 1.534e-1
HOJH Range: 1.534e-1
1561 S NOE)
e | |
w fﬁ% 5286 0298(4%) 53;.32‘ - Me
DNAL 715 DNA. © Ph
H

1.0e-1 7710

j\/@ Exact mass: 5178.8211
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Exact mass: 5286.0296
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Following General Procedure 5 with C15.

37
—~ % 100% = 44%
Yield: 85

Ratio (product/deiodination/aryl iodide): 37/1/24
Exact mass: 5372.1028

Triply charged mass [M]/3 - 1.00794, calculated 1789.6930; observed 1789.6906.

44.(Time: 10.05) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (1035:1042-(1005:1011+1066:1072)) 1:TOF MS ES-
6.0e+006
100 1790 3663
5707605 7667200  894.0763 1073.8204 1342 5204 1780.5006. 17910421
i 570 5050\1 | 894.3456..|.895.1786 l,mu_.um 1342 Ug51+1343_2705 s 17983634
0 2 miz
L L I B L R L L s L A L I B B R B L AR AR RS
2000 400.0 500.0 600.0 7000 8000 900.0 1000.0 1100.0 1200.0 12000 14000 1500.0 1600.0 1700.0 12000 1900.0
31 UV Detector: 258.997 Nm 1614e-1
(25) 2 Range: 1.61de-1
24% HOJH @
. I 5178.8213(4%)
15e-1 o N0
DNA Jk/©/ 2By ! :
N 6801 o Me
DNA Me
1.0e-1 Exact mass: 5178.8211 . o
=j( o (20) \ " Exact mass: 5372.1028  Me
@ oNA J\/© 1% @1 34
5.0e-2 2% N 5052.9243(5%) 20 2%
260 vt e stz g 2 832 85
k . a ala EE y—
0.0 L A N AN M RAR T T TR T T e ey Time
200 250 300 350 4.00 450 500 550 6.50 7.00 750 8.00 850 g.00 850 10.00 10.50
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Following General Procedure 5 with D16 except for employing Pd(OAc), (15 mM)
and L8 (15 mM) in H,O/DMA (2/1).

29
~~ % 100% = 34%
Yield: 85

Ratio (product/deiodination/aryl iodide): 29/2/10
Exact mass: 5328.0766

Triply charged mass [M]/3 - 1.00794, calculated 1775.0176; observed 1775.0293.

38:(Time: 8.79) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (891:898-(854.859+923:928)) 1:TOF MS ES-
5.0e+006
1775.7023
100 7o0.43g0 9873418 1065.0084 13315143
665.2566 n ik 1775 0203 | 1776.3562
# E 665 mm{ I. B887.0125.1 8878420 |:1UES.5099 1331 UD52+ e 17903490
" e
0 R B L I L D L A B A B B L) L I R LA s I R M L L A RS miz
2000 4000 5000 6000 7000 800.0  900.0 10000 11000 12000  1300.0  1400.0 15000  1600.0 17000 1800.0  1900.0
39:(Time: 893) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 0.010); Combine (907 913-(883 888+0920:935)) 1:TOF NS ES-
4.4e+005
— 7a342e7 325035 1666.0057 1 oeo!
L 665.2566... 1065.0084 13315143 16323290 Y
50,6242 L t l L L1243 755“1‘ lﬂaaz.zews 1791.0248
0 M LY W SUOY | WO i WO s OO X WP ot RPRRBIRSDNS ik
400.0 600.0 200.0 10000 1200.0 1400.0 16000 1800.0 2000.0 22000 2400.0
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3 UV Detector: 259.997 Nm 1.233e1
Range: 1.233e-1

° 1 (28) (38)
27%

"y 5178 19['2?‘3(3%) %5325-0757(3%) i
o HO' 879

DNA. /U\)@ Exact mass: 5178.8211 579 N0 8665 ) 5178.8213(6%)
7.5e-2 N ! o) 9.61
3 4305
= 899

(44)

N 3388
24 0 Me
Exact mass: 5052.9244 (201} 20 ONA Et Ph
5.0e-2 an 5052.9243(4%) N
1% A5 4.08 Exact mass: 5328.0766

2%
- 3.67 953
2.5e-2 = 337\ 594 744 99):1%;9.95‘453

T T R R Ry o 5 T T T T T T e Time
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Following General Procedure 5 with C17 except for employing Pd(OAc), (15 mM)
and L8 (15 mM) in H,O/DMA (2/1).

58
~~ % 100% = 68%
Yield: 85

Ratio (product/deiodination/aryl iodide): 58/1/14
Exact mass: 5264.0453
Triply charged mass [M]/3 - 1.00794, calculated 1753.6738; observed 1753.6821.

34:(Time: 7.48) Center (Top.4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (741 747-(694 700+800:806)) 1.TOF WS ES-
3.7e+006
1754.3511
200 6572632 7512845 5706755 10522039 Bthoiy —
2 N 8603309 10518053 1315.0083. 13160035 175388214 1765 2952
657 uuﬂzi & : 1316.5087 1525.6262 JE
0 . ‘ . ‘ i ; e ot ; ‘ i it . ‘ . y miz
400.0 £00.0 8000 1000.0 12000 14000 1600.0 1800.0 20000 2200.0
3 UV Detector: 259.997 Nm 1.39e-1
9 Range: 1.39e-1
o | o (34) Ho?
PNA~y 5178.8213(3%) | o | o
N pes 5264.0454(2%) | i
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I 26419 | (40) DNA.,
2 JCL/@ ) ol 2% B N
Ed ) (g ONAL RE) o 19 5175.22;93(2%) (32) | 7q7  Exactmass: 5264.0453
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15 Exact mass: 5052.9244 4,48 408 EEQ\ .-E 5
4 320 36

T T T T T T T T T
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952 &

‘ e

T Timi
1050

DNA.
Ho—g

Following General Procedure 5 with C18.

Iz

34
% 100% = 40%
Yield: 85

Ratio (product/deiodination/aryl iodide): 34/4/25
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Exact mass: 5276.0453

Triply charged mass [M]/3 - 1.00794, calculated 1757.6738; observed 1757.6803.

34:(Time: 7.42) Center (Top,4, Ar); Smaoth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (733:740-(696:702+760:766)) 1.TOF MS ES-
8.5e+008
1758.3500
I 878.6652 1318.5154
# E 6587554 T3028 o s ieas 43150099 i 1g5s0 1757602 0
545.1194.. | |_’ l + 1724.5660-.,
O T D L B A A L s A B L L B R B R B A AR R miz
3000 400.0 500.0 600.0 700.0 800.0 900.0 10000 1100.0 1200.0 1300.0 1400.0 15000 1600.0 1700.0 1800.0
35:(Time: 7.51) Center (Top,4, Ar), Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (743:750-(720:726+773:779)) 1.TOF MS ES-
1.7e+006
1004 1758.3500
- §612600  B7ESES2 10545963 1318.50 kS 1750.0197
1 553 5032{ I L L maﬂogat s 5422+1544 Nent 1766.3441 2316.0405
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400.0 600.0 800.0 1000.0 1200.0 1400.0 16000 1800.0 2000.0 22000 24000
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Following General Procedure 5 with C19.

29
~~ % 100% = 34%
Yield: 85

Ratio (product/deiodination/aryl iodide): 29/1/19
Exact mass: 5302.0609

Triply charged mass [M]/3 - 1.00794, calculated 1766.3457; observed 1766.3441.

39:(Time: 8.24) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Sublract (1,40.00 0.010); Combine (828:835-(801:807+861:867)) 1:TOF MS ES-
5.1e+006
1767.0155
1004 883.0043 1059.8026 17676869
2 E 6620073 7967199 A 1325.0068 1766.3441
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Range: 1.685e-1
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Following General Procedure 5 with C20.

19
% 100% = 22%
Yield: 85

Ratio (product/deiodination/aryl iodide): 19/2/30
Exact mass: 5306.0922
Triply charged mass [M]/3 - 1.00794, calculated 1767.6895; observed 1767.6869.

32:(Time: 8.92) Center (Top,4, Ar); Smoath (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (306:912-(860:866+934:940)) 1:TOF MS ES-
3.1e+0086
1768.3584
. 883.6737
= St a0t Lesatest - ost218 e e
647.7548. i J’ . i/ b 1296.5107-. PBET 0200 17293462 [:
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Following General Procedure 5 with S7 and C10.

51
— x100% = 61%
Yield: 83

Ratio (product/deiodination/aryl iodide): 51/1/9
Exact mass: 5236.0140
Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.

31:(Time: 5.28) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (603:610-(572:578+628:634)) 1:TOF MS ES-
2.2e+006
e 1745.0151
= e e 747.2@?3 4957672.0051732 apvas 10485055 A 1530.9735 i 11774552.5537?4
N 638.8636 | . | 5 |’ ; 12787444, |1300.5046 < e7eest. | |[ .
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300.0 400.0 500.0 600.0 700.0 800.0 900.0 10000 11000 12000 13000  1400.0 15000  1600.0  1700.0  1800.0
32:(Time: 6.38) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (615:622-(588:594+643:649)) 1.TOF MS ES-
1.4e+007
100 7472826 8720012 el
- 653.7512 7475737 |.8723279 10466055 1308.4971 17443300, 17456824
653.4999 1207.3934. 1752.3275
3 558.9423. “l_ firene. parzeses Pm’” 2017 ‘{’Hﬂg et 15309735 1678.8511 | i
' f T T T T T m

T T T T T T T T T T T T T T T T
800.0 900.0 1000.0 1100.0 1200.0 1300.0 1400.0 1500.0 1600.0 1700.0 1800.0
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3:UV Detector: 259.997 Nm

6.07e-1
Range: 6.069e-1

(32) =
6061 % o
; 'NY©\ 5235.0142(4%) oNAL
ok DNA | 5.38 N e
o 4
3001 0 Bctmass: st oss 0 Ho (ZE)
=2 Exact mass: 5038.9088 (o]
T o [e) Me
2.0e-1 5% o 674 [Exactmass: 5236.0140
366 5558
854 %
L e N B AL L 8 AR L s T T T T [T, Time
200 250 300 350 750 800 850 900 950  10.00 1050
LC Trace and Mass of 95
O
DNA
~
N
Me
N/
HO ES
Cl (¢]
o Me
Me
Following General Procedure 5 with S9 and C10.
71 X 100% =37%
Yield:
Ratio (product/deiodination/aryl iodide): 26/3/16
Exact mass: 5269.9750
Triply charged mass [M]/3 - 1.00794, calculated 1755.6504; observed 1755.6549.
35:(Time: 6.83) Center (Top,4, maoth (Mn, 2x1.00);, Subtract (1,40.00,0.010); Combine (666:673-(640:646+693:60: 1.TOF MS ES-
9.56+005
o 17563242
g poroen ari | BIEREI 10833997 1316.9843 1755.6540. |- 1757-3369
3 £43.4885.., PE?””E Esmﬁm“ | 12870860, |.1318.2478 1718.6310.,  |}-17546578 1863 2472
miz
"Ta00 | 4000 B0DG | 6000 | 7000 8000 | 9000 | 40000 @ 14000 | 12000 13000 14000 45000 © 4800.0 47000 43000  1900.0
36:(Time: 6 95} Center (Top 4, Ar); Smooth (Wn, 2x1.00%, Subtract (14000 0.010); Combine (B30-536-(563:669+706:712)) 1TOF WS ES-
5 26+006
100 7522838 BT7.6580 Ll
> 658.1249 7525647 |.g781555 10533864 1316.9991 o | ATRTA1GT
. 55774571740714§ e srees Fmsusaﬂ 13154938+13179950 17546573
""000 ' a000 | s000 | 6000 7000 | 8000 | 9000 | 10000 & 11000 12000 | 13000 @ 14000 @ 15000 | 16000 @ 17000 18000 |
3: UV Detector: 259.997 Nm 2.604e-1
cl (31) Range: 2 604e-1
_ e o
i 5198.7666(4%) 21% onaL
DNA” { 5260.9751(3%) N o
2.0e-1 o 9612 6.95 {
Exact mass: 5198.7664 Lo ,O(Z/Ei
2 1.5e-1 cl [32;) O}'Z(Me
1.0e-1 an H 5072.8696(4%) (30 Exact mass: 5269.9750
2% N 1%
e oNA 538
B2 13 Exact o 5072.8698 Iy gTDSE
xact mass: 5072,
i\ A ah S\ e
0.0 T T T T T T T T T L T e e T T T e Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950  10.00  10.50

LC Trace and Mass of 96

H
Me
pna- Ns/
¢} HO (0]
Me
O Me

Following General Procedure 5 with S10 and C10.

29
~~ % 100% = 34%
Yield: 85
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Ratio (product/deiodination/aryl iodide): 29/1/4
Exact mass: 5236.0140

Triply charged mass [M]/3 - 1.00794, calculated 1744.3301; observed 1744.3309.

34:(Time: 6 37) Center (Top,4, Ar); Smooth (Mn, 2x1 00); Sublract (1,40.00 0.010); Combine (614 621-(562:586+540 646)) 1TOF IS ES-
1.82+006
100 1744 9980
5 e 872.0013 Sk o 1744 3309 |- 1746.6653
5 » | eozasar. l—3724973 10541841 12792423 | 13092527 14919513 17053154, | -17526704 2
m
3000 | 4000 | 5000 | 6000 | 7000 8000 | 9000 | 10000 41000 @ 42000 | 13000 14000 15000 16000 47000 18000
35:(Time: 8.48) Center (Top4, Ar); Smooth (Mn, 2x1.00); Sublract (1,40 00 0.010), Combine (527-833-(00-606+852:658)) 1:TOF NS ES-
108+007
1744.9980
400 7472805 8720013 10465922
i 6537512 sy |er23770 1308.4971 17443300 17455524
13079934 -
5534999{ tu?gggz 8726666 },1047.2017 +13092527 g o7 o7 | 7227
0 T T T T MRARRAREA RARRS Ranns) RARE RAN AR R AR LR AR A RS LR AR AR miz
3000 4000 5000 6000 7000  800.0 9000  1000.0  1100.0 12000 13000 14000 15000 16000  1700.0  1800.0
3: UV Detector: 259.997 Nm 4.692e-1
Range: 4.692e-1
(35) =
| 23% " y
5236.0142(4%) A y—Me
H
. NY©/ 548 DNA N @5
¥ DNA’ 23014 o HO  ©
3.0e-1 T
2 N Exact 5164.8054 0 d e
- xact mass: 5164.
< 2081 DNA 0.9 Exact mass: szseMguo
0 (34)6% 5230 14216%)6 375738 13204 : 5236
. Exact mass: 5038.9088
1.0e-1 (20):1%:5038 QUETW3 1 (£2)4%7.08.3952
i,
L WA L LAl B LA M L R L R LA L L s T T e e e Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050
LC Trace and Mass of 97
N j—Me
DNA~ N
S
o HO O
Me
O Me
Following General Procedure 5 with S3 and C10.
73 X 100% = 55%
Yield: 7
Ratio (product/deiodination/aryl iodide): 43/1/4
Exact mass: 5264.0454
Triply charged mass [M]/3 - 1.00794, calculated 1753.6739; observed 1753.6821.
38:(Time: 5.89) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (672:680-(642:648+698:704)) 1:TOF MS ES-
1.3e+006
s 17543511
1755.0200
2 E s 6572532 7512057 8766755 1052.2039 13155133 7528821 o e
i ®  ses74s8 | es69985. | a77.3426 i 1sag0a10 ) |07
RS By L S B L s s s A LS B s e s LA R R A S R
3000 4000 5000 6000 7000 800.0 9000  1000.0 11000 12000 13000 14000  1500.0 16000 17000  1800.0
39:(Time: 7.00) Center (Top,4, Ar), Smooth (Mn, 2x1.00}; Subtract (1,40.00 ,0.010}; Combine (685:692-(658:664+712:718)) 1:TOF MS ES-
1.1e+007
100 7512845  878.6755 — drdaen
. £57.2532 7o15764  |.877.0029 13155133 1753 6501} 1755.0200
E 557_0012{ ) Emsz.ame 1315.00531,1315_2551 ot oase. | 17020095
o T T T T T T T T T T T T T T T T T T T T T T T T T T T T vz
3000 4000 5000 6000 7000  BOOO | 9000 10000 11000 12000 13000 14000 15000 = 18000 17000 18000
40:(Time: 7.08) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (694.701-(873.678+721.727)) 1.TOF MS ES-
8.8e+005
8766755
100 7512845 17543511
659 554{ 1052.2039 13155133 1540.3135
- 1 s i L L - A— l 15395335{ 15345451,175502@
1762.3362
3 - bl 10 I NV T O |L| s | 00 24674753
4000 6000 8000 1000.0 12000 14000 1800.0 18000 2000.0 22000 24000

S113



3: UV Deteclor: 258.997 Nm

(39)

I 3% I
] 5264.0454(4%)

DNA” 7.00 I i y—Me
3.0e-1 o 21999 DNA” N (z/E)
H Exact mass: 5192.8367 1 23% o HO o
2.0 || 74
(10) pna-" w2 |4 m

2% (33) 7% 5264454(5%) 6 89,4440

AU

A0 207 Exact mass: 5066.9401
L

4252e-1

Range: 4.252e-1

Following General Procedure 5 with S14 and C10.

36
% 100% = 63%
Yield: 57

Ratio (product/deiodination/aryl iodide): 36/5/1
Exact mass: 5237.0092

Triply charged mass [M]/3 - 1.00794, calculated 1744.6618; observed 1744.6731.

41:(Time: 6.64) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00,0.010); Combine (644:651-(614:620+583:688))

T T T
10.00

7 Time

10.50

1.TOF MS ES-

1264007
100 1745.3402
8721586
% ey 1 e L M T
543.8720. | |j |: | 10475904 + 15312938 17186677, |[.
0 T T T T T T T T T T I T T T T e T T mz
400.0 600.0 800.0 1000.0 12000 1400.0 1600.0 1800.0 2000.0

3: UV Detector: 259.997 Nm 1.902e-1

DNA’ DNA _ N
)(L/j 52370093(4% N S

. Ho| Me
1.5e1 Exac( ho 5165.8007 6.54 | Z N
13617 | “7) )
5 Exact mass: 5039 9040 I} (435) 6%
2 10 a5 1 5030 9033[5%) (34) | 10% 5237 0993 1%) e e
205 (22;) 503 4% (40) \__ 6.85 7.03 Exact mass: 5237.0092
Sids 3713 = 1852 569 2% Weers 2121

Range: 1.894e-1

827
\1193 571 i | 1622
T

T T T T T T T T T T T T T T T
200 250 3.00 3.50 4.00 4.50 5.00 550 6.00 6.50 7.00 750 8.00 8.50 9.00

Following General Procedure 5 with S15 and C10.

38
% 100% = 58%
Yield: 65

Ratio (product/deiodination/aryl iodide): 38/3/0

Exact mass: 5237.0092
S114

T T
10.00

T
10.50

Time



Triply charged mass [M]/3 - 1.00794, calculated 1744.6618; observed 1744.6731.

17:(Time: 3 54) Center (Top,4, Ar); Smaoth {Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (288:295-(263:269+317:323 1:TOF WS ES-
158+008
100 1684.9645
7215580 841.9832 1684.2921.-1685.6370
® 6310979 8424824 10105670 1692.9587
F 529.5050.614.3033., P” e I' i A2 1575.27441568.6144 |- e
T T T T 7 RS R e e B A B AR R R AR R T T PRARARRARNsNARE
300.0 4000 5000 500.0 700.0 800.0 0000 10000 11000 12000 13000 14000 15000  1600.0  1700.0
38:(Time: 5.59) Center (Top 4, Ar); Smooth {1n, 2x1.00); Sublract (1.40.00 0.010); Combine (524:531-(492:498+554 560)) 1:TOF M5 ES-
8.38+006
1745.3402
100 8721707
2 p5as76g 1281 10467908 13087488 17445731 | 1746.0078
871.8321._g72 6sse i 1752.9952
P 6085414 ~1148.2173 l/1309 7565 1531.2939 1688.2046 [[ e
R B e L N e L B L B A L L s L L M B LSS AR e na s nana B
3000 4000 5000 6000 7000 8OO0 900.0 10000 11000 12000 13000 14000  1500.0  1600.0 17000  1800.0
43(Time: 5.94) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subiract {1,40.00 ,0.010); Combine (564:571-(539:545+589:505)) 1:TOF MS ES-
4.18+005
100 1745.3402
1746.0078
2 653.8769 724707 10468042 1308.7489 17446731
Y 7472826
j : : ‘ i ],3‘72 azau; 1—1047-“005 : . 1‘531 2939\1569.?349\1 r17‘53 0133| ‘ ‘2215 929‘\0 22959260
400.0 600.0 800.0 10000 12000 14000 1600.0 1800.0 20000 2200.0
3 UV Detector: 259.997 Nm 2715e-1
Range: 2.715e-1
(38) N
z 32% i
R ALK 5237.0093(5%) oNA”
DNA”
2081 T 559 o
Exact mass: 5039.9040 .
=X (23) ) Exact : 5237.0092
= A~ OH (17) P @n i 3% act mass: £
H ) 50 (35) 10%
1089 P 354 50%0.0038(7%) 2% 2% Saa 575700932%)
o oy \p06 449 420z 00
(tentative) 92 1002
Exact mass: 5055.8989 1& ‘_ "
00 T T T T T T T T T T BEIEad T  RAEE (LD RS TR e AR T T T T T T T T T T T T T T T T T Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050
Following General Procedure 5 with S18 and C10.
— X 100% =52%
Yield:
Ratio (product/deiodination/aryl iodide): 29/6/2
Exact mass: 5237.0092
Triply charged mass [M]/3 - 1.00794, calculated 1744.6618; observed 1744.6731.
14:(Time: 3 48) Center (Top,4, Ar); Smooth {Mn, 2x1.00); Sublrac (1,40.00 0.010); Combine (282 288-(256261+312:318)) 1:TOF M5 ES-
188+006
s 1684.9645
) E 631.2371 721.5580 8419832 — 1684.2921 [1685.6370
848.3049 16926218
B 572.4344| |,721_9?71J/ | 1262412 16333007
T T y ; T T T T T T ¥ T T T
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0
36:(Time: 5.36) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (498:505-(468:474+526:532)) 1.TOF MS ES-
1.2e+007
100+ 1745 3402
& 53760 [ VH281  Br2.4707 1046 8042 1308 7489 17445731 77460078
E 871.8321.] 872.6666 7 7526704
; s08.5414 I + | 1047.4005 |-12095046  4e315030 7osstae. |[ o
mi
""3000 ' 4000 | 5000 | 8000 | 7000 | BOOO | 9000 | 10000 11000 12000 13000 = 14000 = 1500.0 = 16000 17000 = 18000
41:(Time: 5.81) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (549:556-(517:523+579:585)) 1.TOF MS ES-
9.08+005
s 1787 0082
4 8929989 10717950 13087489 17453402 |.1787.6815
E 765.2004 1071.4063..1072.3984
: 853 8769 750 J . “{, | 13410052 1733.9935\"‘_‘ 17349858 s sosngzm0
mi
400.0 500.0 8000 10000 1200.0 14000 | 16000 | 18000 | 20000 22000 |
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3 UV Detector: 259.997 Nm

4.554e1
Range: 4.554e-1

36) o
. P g L0 2% | oy
) DNA” 152370093 5%) || H Ve
oA N (5%) 2N N‘/(Z/E)
o 5165.8007 HO, o
3.0e1 Exact mass: 5039.9040 xmmags)s 22812 Me
2 A (14 6% O Me
T 20e1 HYQ\ 5% X039 9038(6%) 4) 4) Exact mass: 5237.0092
DNA” OH
T 348 \ 400 e
1081 (tentative) \Aaizﬁa 212 17
Exact mass: 5055.8989 .l /
0.0 S T e T R L A B A LA L A L R s e s s L
200 | 250 | 300 | 350 400 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 550 | 900 | 950 1000 1050
LC Trace and Mass of 101
(e}
DNA
N I X
H P ; Me
N N
S
HO O
Me
O Me
Following General Procedure 5 with S16 and C10.
— X 100% =37%
Yield: 79
Ratio (product/deiodination/aryl iodide): 29/6/26
Exact mass: 5237.0092
Triply charged mass [M]/3 - 1.00794, calculated 1744.6618; observed 1744.6731.
36:(Time: 5.55) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (519:526-(492:498+544:550)) 1.TOF MS ES-
1.66+006
100 1745 3402
6538769
2 { MTABLEra 1880 o 1308.7489 17446731 11774552“9”9252
5 643.8729.. | ‘ L 12887513, |-1300.7417 17180086 | 2015.5580
+ * miz
400.0 500.0 8000 | 0000 | 42000 14000 te000 | 4edog | zoono | 22000
37-(Time: 5.84) Center (Top 4, Ar), Smooth (Mn, 2x1.00); Subract (1,40.00 0.010); Combine (529:536-(504:510+559-565)) 1TOF NS E5-
1.26+007
100 1745 3402
2 §53.8769 747425;71 5332:21555 10467900 13087489 s 117745620607705‘t
x 5085516 } +8725555 | 1047 5984 |- 13095048 1531,2039 1985.2945 i
mi
"a000 4000 | s000 | 6000 | 7000 BOOO | 9000 |« 10000 = 11000 = 12000 © 13000 = 14000 15000 18000 = 17000 = 18000
3: UV Detector: 259.997 Nm 5.286e-1
Range: 5.286e-1
@) o
26% ONAL
L 5165.8008(5%) N Ve
4081 W A I 1 486 7 Ne
o NN N S 9905 )
5 o © e
= Exact mass: 5039.9040 EXact mass: 5165.8007 O Me
20e-1 [13)5%503g o )4054939 [21) Exact mass: 5237.0092
e St T 75:5.87:5058
(14),2% 3641465 426
B 810
L A L L R L B L B e L D L L L A L L M LR S UL L U AL AN UL ALY LA AR aaad skt st sunia s i LU
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000  10.50

LC Trace and Mass of 102

Me.  Me
(6]
9
OH N& _Me
H |\
DNA~ S

(o)

Following General Procedure 5 with S23 and C10.

28
— X 100% =
Yield: 69

41%

S116



Ratio (product/deiodination/aryl iodide): 28/14/0
Exact mass: 5241.9704

Triply charged mass [M]/3 - 1.00794, calculated 1746.3155; observed 1746.3156.

39:(Time: 6.12) Center (Top,4, Arj; Smooth (Mn, 2x1.00); Subtract (140.00 0.010); Combing (584:591-(563:559+611:617)) 1:TOF NS ES-
9.6e+005
o 1746.9830
& 6544949 7451335 8729933 10477349 1309.9937 17483156 117;57"15555255
. 6398577, | . ‘ i 1048 5938 |1310.0869 1707.2047 | 2017.3418
T T T T T = T i T T rer T T T T miz
4000 500.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0
40:(Time: 6.23) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Sublract (1,40.00 0.010); Combine (597 604-(571576+626:631)) 1:TOF MSES-
7.18+006
1747.0001
o 748133  B720003 047.7849 1309 9937 1747.6678
2 B anssey |eraases 10483048 13094897 13107340 e e
632.9874. }’ i . P " + ) 15329451 1681.8224 |
0 LB AR R SRS LA RS LR T T U R L L I B A R B R A R A L T T miz
3000 4000 5000 6000 7OO.0 8000  900.0  1000.0 11000 12000  1300.0 14000 15000 16000  1700.0  1800.0
3: UV Detector: 259.997 Nm 2718e-1
(23) Range: 2.718e-1
14% 40 oMeyre
5044.8652(5%) %9(2/6
nm/f} 5241.9702(4%) NS Me
DNA"
2061 2623 523
o 13182 g0
Exact mass: 5044.8652 DNA” S
5 114) Jf
= 3% Exact mass: 5241.9704
1.0e-1 5044.8552(1%)
85
1757
i a b _a
0.0 T e T FVARRLERST UNRLY B WAL LA RS LA LA LA AR masas spaannnsnr B L]
200 250 300 350 400 600 650 700 750 800 850 000 950 1000 1050
LC Trace and Mass of 103
7 M
e
DNA.
N (@)
H
Following General Procedure 6 with 83.
Yield:
Exact mass: 5148.9819
Triply charged mass [M]/3 - 1.00794, calculated 1715.3194; observed 1715.3248.
33:(Time: 6.26) Center (Top 4, Ar); Smooth (Mn, 2x1.00); Subtract {1,40.00 ,0.010); Combine (600:607-(568:573+627 633)) 1:TOF MS ES-
1.7e+007
100 6428653 7343504 1716.0033
5 i B57.1901 1715.3245 | 17166649
= 842.8161 740.2687 | 8579938 1029.1303 1286.7380 1723.9858
526.4802.. 5 % i 15010402
o T T T T T t T T T T T T T T T miz
400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0 2200.0
34:(Time: 6.34) Center (Top,4, Ar}, Smooth (Mn, 2x1.00}, Subtract (1,40.00 ,0.010), Combine (610:617-(587:593+638:644)) T.TOF MS ES-
7.26+008
s 5444373 o 16353251 12 goon
5447717 857.4901 %
2 2 10898763
526.2829 1606.3081 1723.3228
1 b [ [ S e g0as Z1%07%%5 8
T y } T T T Y f f T T T T T T
400.0 500.0 800.0 1000.0 1200.0 1400.0 1600.0 1300.0 2000.0 2200.0 2400.0
3 UV Detector: 259.997 Nm 304261
Range: 3.042e-1
(33) =
3081 5% o
1
o 5148.9819(4%) DNA Me
DNAL 6.26 N o
20e-1 H 15167 .
5 Exact mass: 5178.8211 Exact mass: 5148.9819
= o]
1061 (30)10% 5178.82134%)R92:4312 Me
(25)1%:5062.0243(6%) 512490 e
VAR e L o o b e s s Ll v L s T Time
200 250 300 350 400 450 500 550 600 650 700 750 800 850  9.00 950  10.00 1050
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7. Representative Synthesis of 105

Step 1: 15t C(sp?)-H activation

A1(1M)
H z N Pd(OAc), (10 mM) H z N Me Me
N AN L1 (20 mM N A OH
o= ! Ango(s (300 rLM)’ =
O s18 NaOAc (150 mM) o 31 %
(1 mM, 10 nmol) . o/DMAHFIP (8/1/1)
80°C, 16 h

LC Trace and Mass of 31, see above.

Step 2: amidation

" Z >N Me Me 4-lodobenzylamine (300 equiv) H Z >N Me Me H !
N \ | OH DMTMM (300 equiv) - N . I N
(0]

phosphate buffer (pH 5.5)
0 .16 h 0 104 O

LC Trace and Mass of 104

Following General Procedure 4 with 31 and 4-iodobenzylamine.

29
—~x100% = 71%
Yield: 41

Exact mass: 5354.9160
Triply charged mass [M]/3 - 1.00794, calculated 1783.9641; observed 1783.9607.

39:(Time: 6.60) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (540:647-(607:613+668:674)) 1:TOF WS ES-
1.8e+007
17846354
= 25 17839607 || -1785.3101 4791 9508
- 1803.6119
’ ST 7as o M, e o S wr0ges miygnes 8229550 .
T T T t T T T T T T f t f T T f T T T—— m
1750.0 17600 17700 1780.0 1790.0 1800.0 12100 18200 1830.0 18400
39:(Time: 6.60) Center (Top,4, Ar); Smooth (Mn, 2x1.00); Subtract (1,40.00 ,0.010); Combine (640:647-(607:613+668:674)) 1.TOF MS ES-
1.6e+007
e 7842712 ggqg123
@ gt ik 891 4p21.[B92.1547 1784.6354
858 E‘\EE\J Ji7raneo ) rgm 8351 10703744 13382323 |, o 1804.6208
i e o D Ut A B B B MRS B BOARS M WA REAA BRARE K N nad Anacl
300.0 400.0 500.0 800.0 700.0 800.0 900.0 10000  1100.0 12000  1300.0 14000  1500.0 16000  1700.0  1800.0
31 UV Detector: 259.997 Nm 2723e-1
29 , Range: 2.723e-1
5354.9160(1%) DA™ I I
-1 6.60
2.0e-1 19)
3 (15) 9%
=
= % 82
e an zar e B &) oy
1% 3387 1%
E 100 4.24 5.02 548
579 I 1521 1267 622
0.0 e b A ek e

T T T
200 250 300 350 400 450 500 550

Step3: 2" C(sp?)-H activation
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8. Evaluation of the DNA Tags Degradation

General Procedure 7

65-mer DNA Tag: ‘TOP’ and ‘BOTTOM’ ssDNA oligonucleotides purchased from
IDT were dissolved in annealing buffer (10 mM Tris, | mM EDTA, 50 mM NaCl, pH
8.0), heated to 95 °C for 5 minutes, and then allowed to cool to RT over the course of
20 minutes.

DNA Ligation: To each 2 uL. DNA-pellets (1 mM) was added 4 puL 10x ligation
buffer, 32 uL annealed 65-mer DNA tag (100 pM solution in annealing buffer), and 2
puL T4 DNA ligase (400 U/uL, NEB). The ligations were incubated for 90 minutes at
RT. Analysis via gel electrophoresis indicated that the ligations had completed. The
product was purified with a Zymo DNA spin column. The purified products were
analyzed with 6% native PAGE and stained with SYBR gold.

PCR Amplification: PCR of ligated DNA was performed in a mixture containing
200 uM each of dNTPs, 0.02 U/ul Q5 DNA Polymerase, 0.5 pM each of Forward
Primer and Reverse Primer, and 1 nM template (ligated DNA) were mixed in 1x Q5
reaction buffer. The PCR reaction was carried out with the following thermocycling
program: 98 °C, 120 s; 14 cycles of (98 °C, 10 s; 64 °C, 30 s; 72 °C, 30 s); 72 °C, 2
min. PCR products were assayed with 6% native PAGE, stained with SYBR gold and
imaged using a Molecular Imager Gel Doc XR+ equipped with a 520DF30 filter (Bio-
Rad).

DNA Sequencing: To detect the amplification is successful or not, designed primers
were installed part of the adapters required for Illumina next-generation DNA

sequencing. Then submitting the PCR products to GENEWIZ for Sanger sequencing

with the following primer (5 — 3°): AGT TCA GAC GTG TGC TCT TCC. This

primer was chosen to get reliable data for the region of the barcode that was present
during the C-H activation reaction.

qPCR: Quantitative PCR experiments was performed on a Real Time PCR system
with SYBR Green as the detection dye. qPCR was performed in a mixture containing

200 pM each of dNTPs, 0.02 U/ul Q5 DNA Polymerase, 0.5 pM each of Forward
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Primer and Reverse Primer, and 1 nM template (ligated DNA) were mixed in 1x Q5
reaction buffer. The PCR reaction was carried out with the following thermocycling
program: 98 °C, 120 s; 30 cycles of (98 °C, 10 s; 64 °C, 30 s; 72 °C, 30 s); 72 °C, 2
min. Calibration plots for each templated were generated with different concentrations
of standard nucleic acid samples in 30 pL. PCR system under standard conditions. The
log of initial template concentration was plotted vs. the threshold cycle and a linear
function was fitted to the data. Meanwhile, 10”5 dilution of each samples was used in
a 30 uL qPCR system as templates for quantification using calibration plot acquired

above.

Table S15. ssDNA Oligonucleotides and PCR Primers Used to Amplify DNA

Barcode

Name Sequence (5> — 3°)

“Top” /5Phos/AAA TCG ATG TGG TCA GGA AGC AGG TTC GTC
TGC TGT GAC ATC GTG TTC AGA CAA GCT TCA CCT GC

“Bottom” /5Phos/GCA GGT GAA GCT TGT CTG AAC ACG ATG TCA
CAG CAG ACG AAC CTG CTT CCT GAC CAC ATC GAT TTG
G

Forward 5’-ACA CTC TTT CCC TAC ACG ACG CTC TTC CGA TCT
NNN NTG ACT CCC AAA TCG ATG TG

Reverse 5’-TGG AGT TCA GAC GTG TGC TCT TCC GAT CTG CAG

GTG AAG CTT GTC TG

S121



5
&'
bé';@
Qo
2 éz}e ";‘\o o
g & O &
—
—
—
—
=
—
—
150 bp - -
100 bp  we—
75bp  —
-
50 bp .,
25bp -
-
A
<€
P &
& L &
& & <
< 'b(\(\ NS,
—_
—
" —
—_—
=
v
150 bp  e— - -
100bp  w—
75bp  —
P - T
S0bp —
25bp —
-

—_—
—
-
—
—_—
150 bp  — p—
over-ligation — W
100 bp
75bp  s— g — Ligation product
50bp #- annealed 65-mer
25 bp —
-
‘o’ég}
> ©
& JCTS
SN G
Q\o @Q ho <
—
—
—
e
=
—
150 bp  — - L
100 bp  w—
75bp  w— -
50 bp —
25 bp -
-

Figure S2. Assessment of DNA ligation and PCR amplification

electrophoresis (6% native PAGE)
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Expected sequence: AGA CGA ACC TGC TTC CTG ACC ACA TCG ATT TGG
GAG TCA NNN NAG ATC GGA AGA GCG TCG TGT AGG GAA AGA GTG T
1

NN| [NNNNNNAN][NNN][N] [N TCT GAC CNIAT G T[NAGN]G CAGAC GAACCT GCTT CCT GACCACATCGATTT GG GAGT CANNNNK GAT C G GAAGAGC GTCGT GTAG GGAAAGA GT GTIN

Observed sequence (34-109): AGA CGA ACC TGC TTC CTG ACC ACA TCG ATT
TGG GAG TCA NNN NAG ATC GGA AGA GCG TCG TGT AGG GAA AGA
GTGT

[N [WINN] W] NNN] T G TCTGACCGAT 6T QNIN]G CAGAC GAACCT GCTTCCT GACCACAT CG TTGGGAGT CANNNNAGATCG G GAGCGTCGTGTAGGG GAGTGT

A / WA A WAL A f\ MA A . N fn - A AN A\ AN ! A A A
XIS X\,a'/\xvx[\”um f_qu“va*”””!\'a/\_v\\j"\ VWV I sl LV AA'J\‘:‘}/L'-A"-.-AM;_ /\mﬁ\

Observed sequence (32-107): AGA CGA ACC TGC TTC CTG ACC ACA TCG ATT

TGG GAG TCA NNN NAG ATC GGA AGA GCG TCG TGT AGG GAA AGA
GTGT

83

N N NNNNCTT GNCTGACCG GT GNON| G CA GAC GAACC GCT CCACATCGATTT G GGAGTCANNNNAGATCG G GAGCGTCGTGTAGGG GAGT

’*JxA k/\l'uw/\ MAMQ«M AAAAﬁAM ;\/\J\

Observed sequence (32-107): AGA CGA ACC TGC TTC CTG ACC ACA TCG ATT

TGG GAG TCA NNN NAG ATC GGA AGA GCG TCG TGT AGG GAA AGA
GTGT
Figure S3. Sanger sequencing results of PCR-amplified products; sequence present

during C-H activation bolded
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Figure S4. qPCR analysis of samples. Amplification curve and calibration curve of
qPCR analysis. Starting from the same amount of HP, the recovery ratio of 1 to Sla
was 78.16% (SD = +£0.0877); the recovery ratio of 45 to Sla was 81.27% (SD =
+0.0843); the recovery ratio of 83 to S1a was 60.81% (SD = +0.1126).
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