Cyanogen Bromide Procedure

Special Note: Cyanogen Bromide (CNBr) is VERY dangerous. You especially want to avoid


1. getting it on you

2. getting it in you

3. breathing cyanide gas, which evolves from CNBr that is exposed to moisture when the CNBr is not handled with care.

Procedure for accessing CNBr from the dessicator (~2 hours)


1. Prepare the fume hood. You will want:

a. Two strips of parafilm 2” x 8”

b. Two large weigh boats

c. Acetonitrile

d. Pipet with tip already on it for transferring the Acetonitrile

e. Five pairs of nitrile gloves

f. Vessel to dissolve the CNBr – wait to add the Acetonitrile to this vessel

g. Clean, DRY, spatula, preferably crooked at the end to make it scoop-like

h. Reaction vessel with the peptide preparation that will be cleaved

i. Piece of aluminum foil that can wrap the reaction vessel fully

j. 50 mL polypropylene conical centrifuge tube (“Falcon Tube”)

2. Put on gloves, close-toed shoes, and your lab coat

3. The dessicator is in the 4°C room.

4. Remove the dessicator from the 4°C room.

5. Place the dessicator in the fume hood at room temperature.

6. Allow the temperature of the dessicator to equilibrate to room temperature (1 hour)

7. Open the dessicator inside the fume hood.

8. Remove the CNBr bottle and place it in the fume hood.

9. Allow the temperature of the CNBr bottle to equilibrate to room temperature (1 hour)

***DO NOT OPEN THE CNBr WHEN THE BOTTLE IS COLD!****

CNBr is violently reactive with moisture, which spontaneously appears on the surfaces of solids that are colder than the ambient temperature. Opening the CNBr when the bottle is cold may cause a violent reaction and will definitely cause the CNBr to go bad, ruining your experiment.


10. Tuck your first pair of gloves under the cuffs of your lab coat.

11. Put on a second pair of nitrile gloves and tuck your cuffs under these gloves.

12. Find a clean, DRY, spatula to remove the CNBr, which should be in the form of white, waxy crystals. In this form CNBr is very reactive. CNBr that is brownish or orange has reacted with moisture, possibly as a result of careless handling. This type of CNBr is still reactive, so be careful with it, but it is not acceptable for use in cleavage experiments.

13. Pull the sash down to cover as much of your body as possible while still allowing you to freely use your double-gloved hands. Your eyes should have two layers of protection:

a. The sash

b. Your safety glasses

14. Remove the cap from the bottle. The vendor usually seals the bottle with white wax, which has an appearance very similar to good CNBr. You will want to remove as much of this wax as possible BEFORE opening the bottle of CNBr.

15. Place the bottle of CNBr in a large weigh boat to capture any CNBr that may fall.

16. Open the bottle of CNBr slowly and carefully over the large weigh boat.

17. Dig out the white, waxy CNBr crystals and transfer it to the vessel, which is also placed in a weigh boat to capture loose CNBr crystals. It is difficult to dig out crystals of CNBr sometimes. Take your time with this process. Avoid jerky movements that will spill loose CNBr crystals.

18. Once the transfer is complete, place the spatula in the “Falcon Tube”, tip down. Some small CNBr crystals most likely stuck to the spatula. These crystals need to be contained.

19. Remove your outer pair of gloves, place them in the fume hood and put on a new pair, with the cuffs of your lab coat tucked underneath.

20. Once transferred, close the bottle of CNBr snugly. Take a strip of parafilm and wrap it around the top of the CNBr bottle CLOCKWISE, leaving a little flap that you can grab to unwrap it next time.

21. Put the CNBr bottle inside the dessicator, making sure that the dessicant is still in good shape.

22. Close the dessicator very tightly, making it very difficult for air and moisture to enter the dessicator, destroying your dessicant and CNBr.

23. Open your bottle of Acetonitrile and transfer Acetonitrile to the CNBr in the vessel. You can make an approximate 1 mg/mL solution of CNBr in Acetonitrile by adding just enough Acetonitrile to cover the CNBr. For example, if you use a graduated conical tube to dissolve the CNBr, add CNBr crystals to one graduation and then add Acetonitrile until the crystals are covered. This type of precision is adequate for methionine cleavage, but other applications may require more precision. This document does not address these other applications.

24. Close the vessel that you are using to dissolve the CNBr.

25. It will take a few minutes for the CNBr to dissolve. Swirl gently to accelerate the process. Do not shake or invert the tube. Very little cyanide gas should evolve during this process because the Acetonitrile is approximately anhydrous. You may notice some condensation on the outside of the vessel because of the endothermic nature of CNBr's dissolving in Acetonitrile.

26. Once the CNBr is dissolved, remove the top from the vessel carefully. Carefully transfer the dissolved CNBr, with a pipet, to the reaction vessel. Swirl gently to mix between transfers if multiple transfers are necessary. Do not pipet up and down to dissolve the CNBr. It will only take a couple of minutes to dissolve, so do not risk contaminating your pipet with the CNBr by pipetting up and down.

**DO NOT SHORTCUT THE PROCESS AND ADD CNBr CRYSTALS DIRECTLY TO THE REACTION VESSEL.**

Cyanogen bromide crystals react violently with water and splattering will likely result when the crystals are added directly to an aqueous solution.


27. Close the reaction vessel.

28. Wrap a strip of parafilm around the top of the reaction vessel CLOCKWISE, leaving a little flap that you can grab to unwrap it when you recover your cleaved product.

29. Wrap the reaction vessel with the aluminum foil. CNBr is mildly light sensitive.

30. Check your weigh boats for CNBr crystals. If present, carefully collect these crystals in the “Falcon Tube”.

31. If all crystals are smaller than a grain of salt, allow them to evaporate from the “Falcon Tube” for one week in the fume hood. If local regulations do not even allow evaporation, fully rinse the weigh boats and spatula with Acetonitrile, collecting the wash into the “Falcon Tube”. Close this tube and give it too your local EH&S collection point for disposal after you are finished with this procedure.

32. Remove your outer pair of gloves.

33. Place the tightly sealed dessicator containing the tightly sealed bottle of CNBr into the 4°C room.

34. Wait for your reaction to complete (three hours to overnight). Do not remove the reaction vessel from the fume hood.

35. Double-glove as described with fresh gloves. All your personal protection equipment is required for the remaining steps.

36. Remove the foil from around your reaction vessel.

37. Carefully unwrap the parafilm from the reaction vessel. There may be some pressure within the vessel from cyanide gas that has evolved as the water has reacted with the CNBr. Go slowly to make sure you do not get sprayed with cyanide gas and an aqueous acetonitrile/formic acid aerosol containing reactive CNBr.

38. Carefully and very slowly open the reaction vessel, allowing the cyanide gas to escape in a controlled fashion.

39. The concentration of CNBr can be reduced to much less dangerous levels by two dialysis steps, each against 30 volumes of 20% Acetonitrile in water. Along with diluting the CNBr, the vast excess of water will rapidly react with the CNBr to produce volatile cyanide gas and bromine gas. Common dialysis cassettes are compatible with 20% Acetonitrile and formic acid. Special dialysis instructions are:

a. Check the chemical compatibility of your favorite dialysis cassette.

b. Make sure to transfer the cleavage reaction into the dialysis cassette carefully—double gloved, safety glasses, close-toed shoes, and lab coat, as described above.

c. Ensure the sash is closed as much as possible while still allowing convenient use of your hands.

d. Do these dialysis steps in the fume hood.

40. Ensure to carefully collect the spent dialysis buffer and treat as hazardous waste with trace CNBr.

