First we tried 5, 2, 6 and we found it worked. We then tried  keeping 5 in the first position and swapping 6 and 2. Then we put 6 in the first position and tried swapping 2 and 5 in second and third position. We tried the same with 2 in the first place.
We then started investigating other numbers. We tried many different combinations and we only found that numbers 1, 6 and 4 worked.
So our final solution is:
5, 2, 6
5, 6, 2
6, 2, 5
2, 6, 5
6, 1, 4
1, 6, 4
4, 1, 6
4, 6, 1

We also found that the differences between the numbers were 3 and 4, and 4 and 3, 1 and 4, and 4 and 1, 5 and 3 and 3 and 5, as well as 5 and 2 and 2 and 5.
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