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Figure 1S. Moliso representation (Hübschle, Luger, 2006) of residual difference density with map in the plane of the phenyl ring and iso-surface (value 0.075 eÅ-3), (a) XRAY;  (b)  M;  (c) M_UB; (d) M_IM; (e) MKRMM; (f) M_UBKRMM;  (g) M_IMKRMM; 
(h) TAAM_THEOR; (i) TAAM_UB;  (j) TAAM_IM. 
 (a)[image: image12.png]


 [image: image13.png]


  (d)[image: image14.png]


 [image: image15.png]



(b)[image: image16.png]


 [image: image17.png]


(e)[image: image18.png]


 [image: image19.png]





(c)[image: image20.png]


 [image: image21.png]


(f)[image: image22.png]


[image: image23.png]



                                                                                                  (g)[image: image24.png]


[image: image25.png]



Figure 2S. Residual density maps in the plane of:  the phenyl ring; the C7=O2 bond in paracetamol molecule. Contour interval 0.05 eÅ-3. Positive, red; negative, blue. (a) IAM_0.7; (b)TAAM_UB_0.7; (c) TAAM_IM_0.7; (d) IAM; (e) TAAM_UB; (f) TAAM_IM; 
(g) TAAM_THEOR  
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Figure 3S. (a) Electron density [eÅ-3] at the BCPs and (b) Laplacian of electron density [eÅ-5] at the BCPs for different models of refinement.
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Figure 4S. ED difference maps visualizing the discrepancy between TAAM_IM minus TAAM_UB models: in the plane of the phenyl ring (left) and in the plane of the C7=O2 bond (right). Coordinates for these refinements were taken from neutron data and kept unrefined.  Contour interval 0.05 eÅ-3. Positive, red; negative, blue.
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Figure 5S. ED difference maps visualizing the discrepancy between electron density models in the plane of the phenyl ring:  (a) M minus M_UB; (b) M minus M_IM; (c) MKRMM minus M_UB. Coordinates for these refinements were taken from neutron data and kept unrefined.  Contour interval 0.05 eÅ-3. Positive, red; negative, blue.
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Figure 6S. Deformation density maps in the plane of the C7=O2 bond: (a) M; (b) THEOR; (c) TAAM_UBDB; (d) TAAM_ IM. Contour interval 0.05 eÅ-3. Positive red; negative blue. 
Table 1S. Interaction electrostatic energy [kJ/mol] for several multipolar refinement against theoretical structure factors (single point periodic calculations), for different geometries of paracetamol and different refinement models.

	 Geometry used in calculations and refinement approach
	1…2#1
	1...3#2
	1…4#3 
	1…5#4
	1…6#5 

	80K  1.091 A (‘Invariom’ approach)
	-48
	-89
	-19
	-34
	-8

	20K  (‘Invariom’ approach)
	--55
	-90
	-19
	-35
	-8

	20K (‘UBDB’ approach)
	-48
	-89
	-25
	-36
	-5

	80K  1.091 A  (‘Invariom’ approach + refinement of separate O1 κ’ parameters)
	-52
	-79
	-26
	-38
	-6
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Table 2S. Interaction electrostatic energy [kJ/mol] for several multipolar refinement of paracetamol. In the refinements different approaches to modeling the methyl hydrogen ADPs were used: 
Neutron – like M but ADPs for hydrogen atoms were taken from neutron diffraction data (Wilson, 1997). The ADPs were scaled using the UJIXN program (Blessing, 1995).

	[kJ/mol]
	Neutron ADPs
/scaling 
	      M
/SHADE
	XRay

/isotropic

	1-2
	-79
	        -83
	-115

	1-3
	-85
	        -75
	-45

	1-4
	-42
	        -37
	     -50

	1-5
	-42
	        -44
	-57

	1-6
	-11
	          -8
	-4
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Figure 7S. Electrostatic potential (eÅ-1) mapped on an ED iso-surface at ρ = 0.0067eÅ-3: (a) M_UB; (b) M_IM models
