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Application of ethynylmagnesium bromide in organic synthesis

Acetylide reagents
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Representative example of ethynyl group transformation
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The use of calcium carbide in organic synthesis
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a NMR yield. Isolated yield is in parentheses.



GC Conv. (%)Time (h)Temp. (°C)Additive (mol%)Entry

467260Acetic acid (100)1

456060Acetic acid (300)2

026602-ethylhexanoic acid (100)3

02660L-Proline (100)4
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GC Conv. (%)Time (h)Temp. (°C)Water (µL)Additive (mol%)Entry

931.56060CS2CO3 (50)*1

263R.T.60CS2CO3 (50)*2

993R.T.-TBAF (70)3

718R.T.-TBAF (20 )4

991R.T.40TBAF (20)5

952R.T.40TBAF (5)6

04R.T.40TBAF (1)7

022R.T.60-8

0226060-9

017R.T.60TBACl (5)10

045R.T.60TBABr (5)11

trace45R.T.60TBAI (5)12

717R.T.60TBAAc (5)13

* This is according to known procedure (Green Chem., 2013, 15, 2718) they got 65% yield (NMR yield) by using 80% 

purity CaC2, in this case  the CaC2 with 97% purity was used and because of the yield might changed.
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GC Conv. (%)Time (h)Temp. (°C)Water (µL)Additive (mol%)Entry

931.56060CS2CO3 (50)1

263R.T.60CS2CO3 (50)2

992R.T.60CsF (50)3

293.5R.T.60CsF (5)4

012R.T.-KF (300)5

941.56060KF (300)6

953R.T.60KF (300)7

522R.T.60KF (50)8

…TBAF/DMSO has subsequently been explored as a reaction medium for chemical modifications of cellulose, for
example, acetylation, carboxymethylation, and benzylation. However, the dissolution mechanism of this solvent system is
not fully elucidated...

Östlund, A.; Lundberg, D.; Nordstierna, L.; Holmberg, K.;  Nydén, M. Biomacromolecules  2009, 10, 2401.

Fluorine effect
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Solubility in DMSO (g/L)Solubility in water (g/L)Salt 

3000 (30 °C)Cesium hydroxide

361.72605 (15 °C)Cesium carbonate 

0.013 (25 °C) Calcium carbonate 

0.016 (20 °C)Calcium fluoride 

745 (20 °C) Calcium chloride 

Insoluble (25 °C)1.73 (20 °C)Calcium hydroxide 

1430 (20 °C)Calcium bromide 

660 (20 °C)Calcium iodide 



GC Conv. (%)Time (h)CaC2 (mmol)Water (µL)Additive (mol%)Entry

56.5238.5KF (200)1

316.52.548KF (250)2

628350KF (300)3

7282.5 41KF (300)4

787360KF (300)5

575.52.5 50KF (300)6

9833.125 60KF (300)7

3933.12560KF (300)8

3543.12560KF (300)9
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GC Conv. (%)CaC2 (mmol, purity) Time (h)Water (µL)DMSO (mL)Entry

893.125, 97%5.5H2O (70 µL)31

723.125, 97%3H2O (60 µL)1.52

543.125, 97%3H2O (60 µL)33

493.125, 97%2H2O (65 µL)24

18.53.125, 97%2H2O (60 µL)35

403.125, 97%3H2O (60 µL)36

522.5, 80%3H2O (48 µL)37

563.125, 80%2H2O (60 µL)38

32.5, 80%2H2O (60 µL)39
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GC Conv. (%)Time (h)CaC2 (mmol) Water (µL)DMSO (mL)Entry

94.552 2651

883.52.5 4052

972.52.5 3253

92.52.52.5 3234

9622.7 3555

9722.7 3536

8422.7 3237

9722.7 3538

9922.7 3839

942.452.7 40310

922.453 43.5311

98.523 38.5512

9723 38.5313

9723 38.5514

Scale up the reaction was successfully done according optimized condition by yielding
1 g of product (90% isolated yield after distillation).
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Ref.Yield (%)Time (h)Solvent ReagentEntry

Org. Synth.,  1955, Coll. Vol. 3, 416.65-7520NH3 (liq.)1

J. Org. Chem., 1996, 61, 4472.813Toluene-THF2

WO2006007703, 2006.7816Ionic liquids3

CN102701911, 2012.882THF4

Green Chem., 2013, 15, 2718.618DMSOCaC2/Cs2CO3 5

Our protocol902DMSOCaC2/TBAF6

Solvent screening

GC Conv. (%)SolventEntry

97DMSO1

3.5Toluene 2

21Dioxane3

1.5CH3CN*4

Nothing THF5

Nothing DMF6

Nothing CH2Cl27

* 24% of  1- hydroxycyclohexaneac etonitrile was produced

Comparison of other methods for synthesis of 1-Ethynyl-1-cyclohexanol 
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