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ORTEP Diagram for compound 7 
 
 
 

 
 
 
  

Item Value 
Molecular formula C13 H17 N O3
Formula weight 235.28 
Crystal system monoclinic 
Space Group P 1 21/c 1 
a (Å) 12.3286 
b (Å) 10.3522 
c (Å) 10.205 
α (°) 90 
β (°) 96.066 
γ (°) 90 
Volume (Å3) 1295.16 
Z 4 
T (K) 250 
ρ (g cm-1) 1.207 
λ (Å) 0.7107 
μ (mm-1) 0.086 
# measured refl 20601 
# unique refl 3161 
Rint 0.0423 
# parameters 159 
R(F2), all refl 0.0552 
Rw(F2), all refl 0.1108 
Goodness of fit 1.038 
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ORTEP Diagram for compound 12 
 
 

 
 
 
 
 
 
 
 
 
 
 

Item Value 
Molecular formula C13 H17 N O3
Formula weight 235.28 
Crystal system triclinic 
Space Group P -1 
a (Å) 9.2335 
b (Å) 10.93 
c (Å) 14.245 
α (°) 95.14 
β (°) 90.06 
γ (°) 112.38 
Volume (Å3) 1323 
Z 4 
T (K) 160 
ρ (g cm-1) 1.181 
λ (Å) 0.71073 
μ (mm-1) 0.084 
# measured refl 10353 
# unique refl 10353 
Rint 0 
# parameters 307 
R(F2), all refl 0.0827 
Rw(F2), all refl 0.1488 
Goodness of fit 1.032 
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CO-release measurements general procedure1: 
Pd(dba)2 (14 mg, 0.025 mmol), ligand (0.025 mmol), COgen (9-methylfluorene-9-carbonyl 
chloride) (121.4mg, 0.500 mmol) and solvent (3 mL) was mixed in a crimp cap vial followed 
by addition of base (1.0 mmol) before it was sealed  in a glove box under argon atmosphere. 
This was connected to a gas-volumeter (Figure 1), through the septum via a needle. The water 
level was noted and the reaction left stirring at 22 oC while the water level monitored over 
time, with continuous alignment of the water level in the two tubes, gives a time resolved 
measure of gas evolution. When the water level was constant in time the final water level was 
noted, giving a measure of the complete gas evolution of the reaction.  
 
Finally the gas volumes were converted into amount of CO utilizing the ideal gas equation2 and 
plotted as percent of theoretical amount of CO against time. 
 
 
 
 
 
 
 
 
 
Table 1 
 
Entry Ligand Base Solvent Gas Yield / % 

(10 min) 
Gas Yield / % 
(45 min) 

1 HBF4P(tBu)3 DIPEA dioxane 4% 4% 
2 P(tBu)3 DIPEA DMF 27% 49% 
3 P(tBu)3 Cy2NMe DMF 49% 60% 
 

                                                 
1 Friis, S. D.; Taaning, R. H.; Lindhardt, A. T.; Skrydstrup T. J. Am. Chem. Soc., 2011, 133, 18114–18117. 
2 The atmospheric pressure measured by the National Danish Whether Service (DMI) at the time and place of the experiment was used.    

Figure 1. Gas-volumeter 
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Gas calculation example  
 
Calculation of the gas volume 
 
V ൌ ሺd െ d଴ሻ ∙ rଶ ∙ π 
 
d = water level at a given time 
d0= water level before heating 
r = 0.71 cm (inner radius of the gas volumeter used) 
 
Using the ideal gas equation the molar amount of CO was calculated 
 

nେ୓ ൌ
p ∙ V
R ∙ T 

 
nCO = molar amount of CO 
p = atmospheric pressure, as given by the National Danish Whether Service (DMI) at the time and place of the experiment was used. 
T = laboratory temperature – approximately 295 K. 
 
Percentage gas release: 
 
Gas	Yield	% ൌ

nେ୓
n୘୦ୣ୭୰ୣ୲୧ୡୟ୪

∙ 100% 

 
nCO = molar amount of CO 
ntheoretical = theoretical amount of CO produced 
 
Calculation example for entry 3 in table 1, at 45 min: 
 
V ൌ ሺ3.1	cm െ 7.7	cmሻ ∙ ሺ0.71cmሻଶ ∙ π െ 3.009	cmଷ 
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V ൌ 7.29	cmଷ ൌ 0.00729	L 
 

nେ୓ ൌ 	
1006.5	hPa ∙ 0.00729	L

83.14472	 hPa ∙ LK ∙ mol ∙ 295	K
 

 
nେ୓ ൌ 2.99	 ∙ 10ିସ	mol 
 

Gas	Yield	% ൌ
2.99 ∙ 10ିସ	mol
5.00	 ∙ 10ିସ	mol ∙ 100% 

 
Gas Yield % = 60% 
 
 
 


