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Table A1 – Refined structural co-ordinatesa for o-xylene-d10 at 2 K.
Space group: P21/a (No. 14)

Lattice constants: a = 12.51135(5) Å; b = 6.071416(23) Å;  c = 8.815672(35) Å; 
( =  108.6847(4) (; Vc =  634.3591(46)Å3.  

	Atom
	x/a
	y/b
	z/c
	bUiso*100

	C(1)
	0.85584(20)
	 0.0294(4)
	 0.25904(29)
	0.47(7)

	C(2)
	0.73494(22)
	 0.0346(4)
	 0.20270(29)
	0.90(7)

	C(3)
	0.67816(22)
	 0.1967(4)
	 0.25842(30)
	0.93(7)

	C(4)
	0.73681(19)
	 0.3524(5)
	 0.36924(30)
	0.99(7)

	C(5)
	0.85521(20)
	 0.3502(4)
	 0.42491(30)
	0.69(7)

	C(6)
	0.91222(23)
	 0.1884(4)
	 0.36995(29)
	1.15(8)

	C(1M)
	0.92009(23)
	-0.1385(5)
	 0.19852(33)
	1.12(7)

	C(2M)
	0.67222(25)
	-0.1354(5)
	 0.08124(35)
	0.98(7)

	D(3)
	0.58623(23)
	 0.1972(4)
	 0.21287(35)
	2.11*

	D(4)
	0.69194(22)
	 0.4751(4)
	 0.41519(32)
	2.01*

	D(5)
	0.90048(23)
	 0.4682(4)
	 0.51426(36)
	2.20*

	D(6)
	1.00384(23)
	 0.1865(5)
	 0.41440(36)
	2.50*

	D(11)
	1.01087(24)
	-0.1127(4)
	 0.25109(36)
	2.59*

	D(12)
	0.89980(26)
	-0.3069(5)
	 0.22787(38)
	2.89*

	D(13)
	0.89891(27)
	-0.1282(5)
	 0.06964(34)
	2.77*

	D(21)
	0.68948(26)
	-0.1253(5)
	-0.02813(37)
	2.89*

	D(22)
	0.58288(22)
	-0.1151(5)
	 0.05319(37)
	2.36*

	D(23)
	0.69333(26)
	-0.3039(4)
	 0.12611(32)
	2.66*


a Estimated standard deviations in parentheses.

b * denotes Ueq values which are one third of the trace of the diagonalized matrix.

Table A2 - Anisotropic displacement parameters (Å2 x 103) for o-xylene at 2 K.  The anisotropic displacement factor exponent takes the form: -2 (2 [ h2 a*2 U11 + ... + 2 h k a* b* U12 ] 

	Atom
	U11
	U22
	U33
	U12
	U13
	U23

	D(3)
	1.28(16)
	0.95(16)
	3.73(20)
	0.28(11)
	0.41(14)
	-0.25(13)

	D(4)
	1.81(15)
	2.24(16)
	2.50(17)
	0.02(14)
	1.35(13)
	-1.09(13)

	D(5)
	2.07(15)
	0.81(14)
	3.44(18)
	0.28(13)
	0.44(14)
	-0.07(14)

	D(6)
	0.84(16)
	2.64(21)
	3.58(19)
	-0.14(13)
	0.27(13)
	-0.62(14)

	D(11)
	1.42(17)
	1.51(15)
	3.97(20)
	0.12(12)
	-0.27(16)
	-1.20(14)

	D(12)
	3.22(17)
	1.40(18)
	4.74(21)
	0.25(14)
	2.16(16)
	0.30(14)

	D(13)
	3.87(19)
	2.09(15)
	2.48(20)
	1.67(15)
	0.79(15)
	-0.61(14)

	D(21)
	3.60(20)
	3.02(18)
	2.40(19)
	-0.47(16)
	1.07(16)
	-0.93(15)

	D(22)
	0.44(14)
	2.53(17)
	3.44(20)
	0.12(12)
	-0.13(13)
	-0.55(14)

	D(23)
	4.28(19)
	0.13(14)
	2.66(18)
	-0.30(13)
	-0.66(15)
	0.38(13)


Table A3 – Intramolecular distancesa (Å) and anglesa (º) for o-xylene-d10 at 2 K.  (The atomic labelling scheme is shown in Fig 1.)

	C(1)-C(2)
	1.4333(33)
	C(3)-D(3)
	1.0900(35)

	C(2)-C(3)
	1.3920(35)
	C(4)-D(4)
	1.0864(30)

	C(3)-C(4)
	1.388(4)
	C(5)-D(5)
	1.0811(31)

	C(4)-C(5)
	1.4033(33)
	C(6)-D(6)
	1.0862(32)

	C(5)-C(6)
	1.3894(33)
	C(1M)-D(11)
	1.0917(34)

	C(6)-C(1)
	1.3942(35)
	C(1M)-D(12)
	1.1039(34)

	C(1)-C(1M)
	1.498(4)
	C(1M)-D(13)
	1.0827(30)

	C(2)-C(2M)
	1.5133(35)
	C(2M)-D(21)
	1.0551(33)

	 
	 
	C(2M)-D(22)
	1.072(4)

	 
	 
	C(2M)-D(23)
	1.0980(34)

	 
	 
	 
	

	C(1)-C(2)-C(2M)
	118.72(23)
	C(4)-C(5)-C(6)
	119.13(27)

	C(1)-C(2)-C(3)
	119.64(21)
	C(4)-C(5)-D(5)
	119.78(28)

	C(2M)-C(2)-C(3)
	121.63(23)
	D(5)-C(5)-C(6)
	121.00(27)

	C(2)-C(3)-C(4)
	121.01(23)
	C(5)-C(6)-C(1)
	122.23(24)

	C(2)-C(3)-D(3)
	118.01(27)
	C(5)-C(6)-D(6)
	118.81(26)

	D(3)-C(3)-C(4)
	120.98(27)
	D(6)-C(6)-C(1)
	118.96(27)

	C(3)-C(4)-C(5)
	120.04(26)
	C(6)-C(1)-C(2)
	117.93(21)

	C(3)-C(4)-D(4)
	120.64(26)
	C(2)-C(1)-C(1M)
	121.25(23)

	D(4)-C(4)-C(5)
	119.31(28)
	C(6)-C(1)-C(1M)
	120.81(22)

	
	
	
	

	C(1)-C(1M)-D(11)
	110.81(28)
	C(2)-C(2M)-D(21)
	113.29(31)

	C(1)-C(1M)-D(12)
	110.89(27)
	C(2)-C(2M)-D(22)
	110.54(32)

	C(1)-C(1M)-D(13)
	110.82(27)
	C(2)-C(2M)-D(23)
	111.74(27)

	D(11)-C(1M)-D(12)
	108.62(32)
	D(21)-C(2M)-D(22)
	106.6(4)

	D(11)-C(1M)-D(13)
	107.98(35)
	D(21)-C(2M)-D(23)
	106.69(34)

	D(12)-C(1M)-D(13)
	107.59(33)
	D(22)-C(2M)-D(23)
	107.6(4)


a Estimated standard deviations in parentheses.

Table A4 – Comparison of intramolecular distances (Å) and angles (º) for 
o-xylene determined by ab initio calculation and from neutron powder diffraction (present study).  

	Parameter
	HF/3-21G*
	HF/6-31G*
	MP2/6-31G*
	MP2/6-311G*
	NPD (2 K)

	Bond lengths
	
	
	
	
	

	rC1-C2
	1.3967
	1.4008
	1.41
	1.4117
	1.4334(33)

	rC2-C3
	1.3859
	1.3876
	1.3992
	1.4021
	1.3919(35)

	rC6-C1
	"
	"
	"
	"
	1.3941(35)

	rC3-C4
	1.3842
	1.3863
	1.396
	1.3978
	1.388(4)

	rC5-C6
	"
	"
	"
	"
	1.3894(33)

	rC4-C5
	1.3806
	1.3811
	1.3941
	1.3969
	1.4032(33)

	rC2-C2m
	1.5172
	1.512
	1.5065
	1.5078
	1.5133(35)

	rC1-C1m
	"
	"
	"
	"
	1.498(4)

	rC3-D3
	1.073
	1.0763
	1.089
	1.0889
	1.0900(35)

	rC6-D6
	"
	"
	"
	"
	1.0862(23)

	rC4-D4
	1.0721
	1.0755
	1.0875
	1.0874
	1.0865(30)

	rC5-D5
	"
	"
	"
	"
	1.0811(30)

	rC1m-D11
	1.0853
	1.0864
	1.0956
	1.095
	1.0917(34)

	rC2m-D21
	"
	"
	"
	"
	1.0550(33)

	rC1m-D12
	1.0827
	1.0835
	1.0933
	1.0925
	1.1040(34)

	rC2m-D22
	"
	"
	"
	"
	1.072(4)

	rC1m-D13
	1.0853
	1.0864
	1.0956
	1.095
	1.0828(30)

	rC2m-D23
	"
	"
	"
	"
	1.0980(34)

	Angles
	
	
	
	
	

	<C1-C2-C3
	119.19
	119.01
	119.12
	119.11
	119.64(21)

	<C2-C1-C6
	"
	"
	"
	"
	117.93(21)

	<C2-C3-C4
	121.2
	121.47
	121.31
	121.33
	121.01(23)

	<C1-C6-C5
	"
	"
	"
	"
	122.23(24)

	<C3-C4-C5
	119.61
	119.51
	119.57
	119.56
	120.04(26)

	<C4-C5-C6
	"
	"
	"
	"
	119.13(27)

	<C3-C2-C2m
	120.22
	120.04
	120.32
	120.38
	121.63(23)

	<C6-C1-C1m
	"
	"
	"
	"
	120.81(22)

	<C1-C2-C2m
	120.59
	120.94
	120.56
	120.51
	118.73(23)

	<C2-C1-C1m
	"
	"
	"
	"
	121.23(23)

	<C2-C2m-D21
	111.05
	111.61
	111.53
	111.47
	113.29(31)

	<C1-C1m-D11
	"
	"
	"
	"
	110.82(28)

	<C2-C2m-D22
	110.7
	110.95
	110.7
	110.88
	110.54(32)

	<C1-C1m-D12
	"
	"
	"
	"
	110.90(27)

	<C2-C2m-D23
	111.05
	111.61
	111.53
	111.47
	111.74(27)

	<C1-C1m-D13
	"
	"
	"
	"
	110.83(27)

	<C2-C3-D3
	119.22
	119.18
	119.11
	119.12
	118.02(27)

	<C1-C6-D6
	"
	"
	"
	"
	118.96(27)

	<C3-C4-D4
	120.01
	120.01
	120.04
	120.05
	120.63(26)

	<C6-C5-D5
	"
	"
	"
	"
	121.01(27)

	<C4-C3-D3
	119.58
	119.35
	119.58
	119.54
	120.97(27)

	<C5-C6-D6
	"
	"
	"
	"
	118.81(26)

	<C5-C4-D4
	120.38
	120.48
	120.39
	120.39
	119.32(28)

	<C4-C5-D5
	"
	"
	"
	"
	119.77(28)

	Energy
	-307.06049
	-308.77622
	-309.79946
	-309.903967
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