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Optimization of Heck cross-coupling reaction 

 

 

Table S1. Optimizing the Heck cross-coupling between 1 and 2 

Entry 
PdCl2 

[mol %] 

Pd(OAc)2 

[mol %] 

K2CO3 

[mmol] 

NaOAc 

[mmol] 

Cs2CO3 

[mmol] 

TBAB 

[mmol] 

DMF/H2O 

[v/v] 

PPh3 

[mol %] 

MW 

[°C] 

Yield 

[%] 

1 1 - 2 - - 5 3/0 2 80 18 

2 1 - 2 - - 1 3/ 0 2  80 16 

3 1 - 2 - - 1 3/ 0 2 120 - 

4 1 - 2 - - 1 8/0.8 2 120 - 

5 5 - 2 - - 1 8/0.8 - 120 23 

6 2 - 2 - - 1 2/1 - 120 22 

7 2 - 2 - - 1 2/1 - 140 27 

8 2 - - 1.5 - 1 0.5 - 120 20 

9 - 2 - 1.5 - 1  0.5 - 120 38 

10 - 2    - 1 - - 120 - 

11 - 2 - 1.5 - 1  1 - 120 40 

12 - 
A) 5,  

B) 10 
- 1.5 - 1  0.5 - 120 

A)~38,  

B) 40 

13 - 2 - 1.5 - 1 0.5  6 120 40 

14 - 2 - 1.5  - 1 0.5 - 120 38 

15 - 2   1.5 1 0.5 - 120 33 

16 -    1.5 1 1 6 120 50-60 

17 - 2   1.5 0.1 1 6  120 60 
aGeneral Conditions: unless otherwise stated, reactions were performed using 2-vinylpyridine (1.2 mmol), 2,6-

dibromopyridine (1.0 mmol), catalyst (1–5 mol%), base (1.5 mmol), TBAB (0.5–1 mmol) in 1.0 mL solvent, MW; bisolated 

yield. MW = microwave heating. TBAB = tetrabutylammonium bromide. DMF = N,N-dimethylformamide. 
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Table S2. Retention times of each compound mixture upon HPLC analysis. 

 
Retention time [min.] 

Compound 11 13.5 

Compound 12 9.6 

Compound 10 8.5 

 

Figure S1. HPLC Chromatograms – thermal releasing of 11 

 

1. Temperature dependance 

Probe 11 – heated for 2h in 30
o
C 

 

 

Probe 11 - heated for 2h in 40
o
C 
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Probe 11 - heated for 2h in 50
o
C 

 

 

Probe 11 - heated for 2h in 60
o
C 

 

 

2. Time dependance 

Probe 11  - room temperature 
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Probe 11 – heated 5 min. in 90
o
C

 

 

Probe 11 - heated 10 min. in 90
o
C 

 

 

Probe 11 - heated 15 min. in 90
o
C 
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Table S3. Retention times of each compound in the reaction mixture during dye removal. 

 

Compound Rt [min.] 

Labeled oligonucleotide (15) 14.49 

5’-monophosphate oligonucleotide (16) 12.57 

Cyclic form of dye (12) 22.64-24.52 

 

Figure S2. HPLC Chromatograms depicting thermal releasing of 12 from oligonucleotide 5’-

monophosphate. We observed total dye removal after 4 hours of heating the probe in 90
o
C, 

appearing as a new signal with different retention time and without any fluorescence emission 

on FLD detector (16). 
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X-ray crystallographic data 

Data collections were performed with the wavelength of 0.8943 Å at 100 K on a P13 

beamline of the EMBL facility localized in DESY, Hamburg, Germany. Corrections for 

Lorentz-polarization effect and for absorption were used. Unit cell parameters were 

determined by a least-square fit of 2567 reflections of highest intensity, chosen from the 

whole experiment. SIR92 [1] was used for structures solution. Refinement with the full-

matrix procedure on F
2
 was carried out in SHELXL97 [2]. The function Σw(|Fo|

2
-|Fc|

2
)
2
, 

where w
-1

= [σ
2
(Fo)

2 
+ A∙P

2 
+ B∙P) and P= [Max (Fo

2
,0) + 2Fc

2
]/3, was minimized. All non-

hydrogen atoms we refined anisotropically, while positions of hydrogen atoms were fpund on 

the difference electron density map. Crystallographic date (without structure factors) has been 

deposited with the Cambridge Crystallographic Data Centre, No. CCDC-1916777. Copies of 

this information may be obtained free of charge from: The Director, CCDC, 12 Union Road, 

Cambridge, CB2 1EZ, UK. FAX: +44(1223)336-033, email: deposit@ccdc.cam.ac.ul or 

www.ccdc.cam.ac.uk.  

[1]A. Altomare, G. Cascarano, C. Giacovazzo & A. Gualardi, J. Appl. Cryst., 26, 343. 1993 

[2] G. M. Sheldrick, Acta Cryst. A64, 112, 2008. 

 

Single crystals suitable for X-ray crystallography were obtained by diffusion of 5b in DCM 

and slow evaporation of the solvent. Afterward, the probe was kept in a refrigerator for 

crystallization. Thin crystals were obtained within a night. 

 

Table S4. X-ray crystallographic data and refinement statistics  

 

 5b 
Empirical formula C15H17N3O 

Formula weight 255.31 
T [K] 100 
λ [Å] 0.89429 

Crystal system Monoclinic 
Space group P21/c 

F(000) 544 
μ [mm

-1
] 0.08 

Z 4 
a [Å] 12.880 (3) 
b [Å] 16.510 (3) 
c [Å] 6.395 (1) 
β [°] 99.631 (30) 

V [Å
3
] 1340.72 

ρcalc [g cm
-3

] 1.265 
Collected data 2797 

Unique data / Rint 2690 
No. of parameters 240 

Goof 1.166 
R / wR

2
 (I>4σ) 0.0413 / 0.1053 

R / wR
2 

(all data) 0.0459 / 0.1317 
Largest diff. peak/holes [e Å

-3
] 0.29 / -0.29 
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Figure S3. Thermal ellipsoid plot of the atom numbering-scheme of 5b. Displacement ellipsoids are drawn 
at the 50% probability level and H atoms are shown as small spheres of arbitrary radii.
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Figure S4. Thermal ellipsoid plot of the intermolecular hydrogen bonds (blue lines) between two symmetry-related molecules A and B. Displacement ellipsoids are drawn at the 50% probability level and H atoms are shown as small spheres of arbitrary radii.
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