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Supplementary Fig. 1 The 3-layer cellulose Iβ model and 4-layer model with three different conformations of the C6 exocyclic group (tg, gt and gg, respectively). Each model was produced to be three chains wide, four or three layers high and four monomer units in length, The smaller 3-layer models were produced in order to test the sensitivity of calculated NMR chemical shifts to the size of cellulose models. The calculated NMR chemical shifts of middle two glucan units in the shaded regions were compared. 

Supplementary Table 1 Calculated δ13C using 3-layer models and 4-layer models (ppm)
	
	3-layer cellulose Iβ models
	4-layer cellulose Iβ models

	
	C1
	C2
	C3
	C4
	C5
	C6
	C1
	C2
	C3
	C4
	C5
	C6

	gg
	100.9
	72.8
	72.6
	77.8
	71.8
	59.8
	100.9
	72.9
	72.6
	77.9
	71.8
	59.8

	
	100.7
	73.0
	72.6
	77.7
	71.5
	59.7
	100.7
	72.9
	72.7
	77.8
	71.4
	59.7

	gt
	99.2
	73.3
	71.9
	83.3
	71.2
	60.7
	99.0
	73.3
	72.0
	83.5
	71.0
	60.7

	
	98.9
	73.5
	71.9
	83.2
	71.1
	60.6
	98.9
	73.5
	72.0
	83.1
	71.1
	60.7

	tg
	105.1
	69.4
	71.6
	86.0
	71.6
	64.2
	105.1
	69.5
	71.7
	86.0
	71.7
	64.3

	
	104.9
	69.7
	71.9
	86.2
	71.4
	64.1
	105.1
	69.7
	72.0
	86.2
	71.6
	64.3
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Supplementary Fig. 2 Nomenclature of the dihedral angles understudied in the cellulose tetramer model.  The glycosidic linkage dihedral angles Ψ: C1′-O-C4-C5, Φ: O5′-C1′-O-C4. The dihedral angle χ3: C2-C3-O3-HO3, and χ2: C1′-C2′-O2′-HO2′.  

Supplementary Table 2 Calculated δ13C and the standard deviation of surface cellulose in water (ppm)
	
	C1
	C2
	C3
	C4
	C5
	C6

	tg(s)
	103.0 ±1.3
	68.7 ±0.6
	71.1 ±1.0
	85.8 ±1.7
	69.7 ±1.1
	64.4 ±1.2

	GT(s)
	101.7 ±2.7
	70.9 ±1.3
	71.4 ±1.1
	83.6 ±2.0
	71.2 ±1.4
	60.7 ±1.1

	GG(s)
	100.8 ±1.4
	71.1 ±1.1
	70.8 ±1.8
	78.3 ±2.2
	71.8 ±1.3
	60.4 ±1.1

	tg(s) – tg(i)
	-1.0 ±0.8
	-0.9 ±0.6
	-1.1 ±1.1
	0.1 ±1.6
	-1.2 ±0.8
	0.1 ±1.2

	GT(s) – GT(i)
	-0.4 ±1.4
	-1.2 ±1.0
	-0.6 ±1.0
	-0.6 ±1.9
	-0.6 ±1.1
	-0.6 ±1.4

	GG(s) – GG(i)
	-1.1 ±1.4
	-1.0 ±1.1
	-0.9 ±1.3
	-0.5 ±2.1
	-0.9 ±0.8
	-0.8 ±1.4


Note: (i) represents the signals from interior cellulose whereas (s) represents signals from glucose on the surface of cellulose microfibril model (4x3x4 cluster).







Supplementary Table 3 Calculated δ13C and the standard deviation of surface cellulose in vacuum (ppm)
	
	C1
	C2
	C3
	C4
	C5
	C6

	tg(s)
	105.1 ±1.5
	70.2 ±1.0
	72.3 ±0.8
	87.2 ±1.7
	70.8 ±1.1
	65.1 ±1.0

	gt(s)
	103.7 ±2.8
	72.4 ±1.2
	73.1 ±1.5
	85.4 ±2.8
	72.8 ±1.6
	62.0 ±1.0

	gg(s)
	102.8 ±1.3
	72.3 ±1.0
	72.2 ±1.4
	79.1 ±1.4
	73.3 ±1.2
	60.4 ±1.1

	tg(s) – tg(i)
	1.1 ±1.2
	0.6 ±1.2
	0.1 ±0.9
	1.5 ±1.7
	-0.1 ±0.9
	0.8 ±1.0

	gt(s) – gt(i)
	1.6 ±1.7
	0.3 ±1.1
	1.1 ±1.5
	1.2 ±2.7
	1.0 ±1.5
	0.7 ±0.9

	gg(s) – gg(i)
	0.9 ±1.1
	0.2 ±1.0
	0.5 ±0.8
	0.3 ±1.1
	0.6 ±0.8
	-0.2 ±1.2


Note: (i) represents the signals from interior cellulose whereas (s) represents signals from glucose on the surface of cellulose microfibril model (4x3x4 cluster).
Supplementary Table 4 Calculated relative 13C4 values (for gg conformation) when rotating Ψ Φ angles (ppm)
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-7.6
	-5.4
	-3.8
	-3.3
	-4.2
	-5.5
	-7.1

	-73
	-7.7
	-5.5
	-3.6
	-2.3
	-2.3
	-3.1
	-4.6

	-83
	-8.0
	-5.7
	-3.4
	-1.7
	-0.8
	-0.9
	-2.1

	-93
	-8.7
	-6.2
	-3.7
	-1.6
	0.0
	0.4
	-0.1

	-103
	-9.7
	-7.2
	-4.5
	-2.1
	0.1
	0.9
	1.1

	-113
	-10.9
	-8.5
	-6.0
	-3.3
	-0.9
	0.5
	1.4

	-123
	-11.7
	-9.7
	-7.5
	-4.9
	-2.4
	-0.7
	0.6



Supplementary Table 5 Calculated relative 13C4 values (for gt conformation) when rotating Ψ Φ angles (ppm)
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-8.3
	-6.0
	-4.1
	-3.8
	-4.6
	-6.4
	-8.2

	-73
	-8.6
	-6.1
	-3.8
	-2.7
	-2.7
	-3.8
	-5.4

	-83
	-9.1
	-6.4
	-3.7
	-1.8
	-1.1
	-1.3
	-2.5

	-93
	-10.0
	-7.1
	-4.2
	-1.4
	0.0
	0.5
	-0.2

	-103
	-11.0
	-8.2
	-5.0
	-2.0
	0.0
	1.3
	1.3

	-113
	-12.1
	-9.5
	-6.4
	-3.2
	-0.9
	1.0
	1.8

	-123
	-13.0
	-10.8
	-8.0
	-5.0
	-2.5
	-0.2
	1.3




Supplementary Table 6 Calculated relative 13C values (for tg conformation) when rotating Ψ Φ angles (ppm)
13C1′
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-6.6
	-6.1
	-6.0
	-5.7
	-5.3
	-4.8
	-5.1

	-73
	-5.5
	-4.9
	-4.7
	-4.3
	-3.5
	-3.1
	-3.1

	-83
	-5.7
	-4.7
	-3.8
	-2.6
	-1.7
	-0.8
	-0.6

	-93
	-5.7
	-4.0
	-2.6
	-1.3
	0.0
	1.0
	0.8

	-103
	-6.1
	-4.1
	-2.2
	-0.5
	1.3
	2.5
	1.2

	-113
	-5.9
	-4.8
	-2.6
	-0.5
	1.5
	2.9
	2.0

	-123
	-7.1
	-5.7
	-3.4
	-1.3
	-0.2
	0.8
	3.7



13C2′ 
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	1.5
	1.6
	1.0
	0.9
	0.8
	0.6
	0.6

	-73
	0.9
	0.9
	0.5
	0.3
	0.2
	0.1
	0.1

	-83
	-0.1
	-0.1
	-0.1
	-0.1
	0.0
	0.1
	0.1

	-93
	0.2
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0

	-103
	0.6
	0.5
	0.4
	0.3
	0.0
	-0.2
	-0.3

	-113
	1.7
	1.4
	1.1
	0.8
	0.2
	-0.6
	-6.0

	-123
	2.5
	2.1
	1.9
	1.4
	2.7
	0.9
	-1.9


13C3′
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-0.8
	-0.4
	-0.1
	0.0
	-0.2
	0.3
	0.4

	-73
	-0.4
	-0.3
	-0.3
	-0.1
	-0.1
	0.4
	0.5

	-83
	-0.6
	-0.6
	-0.4
	-0.3
	0.0
	0.1
	-0.6

	-93
	-0.6
	-0.6
	-0.4
	-0.2
	0.0
	0.0
	-0.3

	-103
	-0.5
	-0.6
	-0.5
	-0.3
	-0.1
	0.4
	0.9

	-113
	-0.2
	-0.4
	-0.5
	-0.5
	-0.1
	0.9
	-2.8

	-123
	-0.3
	-0.5
	-0.5
	-0.5
	-0.3
	1.8
	6.1


13C4′ 
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	1.4
	1.6
	1.1
	0.7
	0.3
	0.1
	0.1

	-73
	0.9
	1.1
	0.4
	0.3
	0.1
	0.1
	0.0

	-83
	0.3
	0.2
	0.1
	0.1
	0.0
	0.2
	0.1

	-93
	0.4
	0.3
	0.1
	0.1
	0.0
	0.2
	0.3

	-103
	0.4
	0.3
	0.2
	0.3
	0.2
	0.4
	0.5

	-113
	0.8
	0.6
	0.6
	0.4
	0.4
	0.3
	-0.4

	-123
	0.8
	0.4
	0.5
	0.5
	0.0
	0.5
	-0.1




13C5′
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-0.4
	-1.0
	-0.9
	-1.1
	-0.4
	0.2
	0.2

	-73
	-0.4
	-0.6
	-1.7
	-0.9
	-0.3
	0.1
	0.3

	-83
	-1.1
	-1.4
	-1.2
	-0.7
	-0.2
	0.2
	0.4

	-93
	-0.7
	-0.9
	-0.7
	-0.5
	0.0
	0.3
	0.4

	-103
	0.2
	-0.1
	-0.2
	0.0
	0.2
	0.4
	0.4

	-113
	0.3
	0.3
	0.2
	0.3
	0.4
	0.6
	2.8

	-123
	0.4
	0.8
	0.6
	0.6
	1.0
	0.7
	0.8



13C6′ 
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-0.7
	-1.5
	-1.1
	-1.3
	-1.1
	-0.6
	-0.2

	-73
	-0.1
	-0.5
	-1.0
	-1.4
	-1.0
	-0.5
	-0.2

	-83
	0.0
	-0.5
	-0.8
	-0.8
	-0.6
	-0.1
	-0.1

	-93
	0.3
	0.1
	0.0
	-0.1
	0.0
	0.2
	0.1

	-103
	0.4
	0.3
	0.3
	0.4
	0.4
	0.4
	0.3

	-113
	0.6
	0.4
	0.4
	0.3
	0.5
	0.5
	-1.1

	-123
	0.5
	0.3
	0.3
	0.3
	-0.1
	0.4
	0.0


13C1 
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-0.5
	-0.4
	-0.7
	0.3
	0.0
	-0.2
	-0.4

	-73
	-0.5
	-0.5
	0.4
	0.3
	0.0
	-0.2
	-0.3

	-83
	0.4
	0.4
	0.3
	0.2
	0.0
	-0.2
	-0.5

	-93
	0.3
	0.3
	0.2
	0.1
	0.0
	-0.2
	-0.4

	-103
	0.2
	0.2
	0.1
	0.1
	0.0
	-0.1
	-0.3

	-113
	-0.7
	0.1
	0.1
	0.1
	0.0
	-0.1
	4.5

	-123
	-0.7
	0.1
	0.1
	0.1
	-0.9
	-0.1
	-0.4


13C2 
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	0.9
	4.1
	2.0
	-0.3
	-0.1
	0.5
	0.8

	-73
	0.8
	0.8
	-0.1
	-0.3
	0.0
	0.4
	0.7

	-83
	-0.5
	-0.4
	-0.3
	-0.1
	0.1
	0.4
	0.5

	-93
	-0.5
	-0.6
	-0.4
	-0.2
	0.0
	0.3
	0.5

	-103
	-0.5
	-0.7
	-0.6
	-0.4
	-0.2
	0.1
	0.4

	-113
	0.7
	-0.7
	-0.7
	-0.5
	-0.3
	-0.1
	-0.1

	-123
	0.6
	-0.5
	-0.7
	-0.6
	-1.0
	-0.2
	0.3








13C3 
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-1.2
	-1.8
	0.1
	-1.4
	-1.3
	-1.1
	-1.0

	-73
	-1.3
	-1.6
	-1.0
	-1.3
	-1.1
	-0.9
	-0.9

	-83
	-0.1
	-0.7
	-0.8
	-0.8
	-0.7
	-0.6
	-0.5

	-93
	1.1
	0.7
	0.4
	0.2
	0.0
	-0.2
	-0.2

	-103
	2.4
	2.0
	1.6
	1.2
	0.8
	0.3
	0.2

	-113
	1.7
	3.2
	2.7
	2.1
	1.5
	0.9
	5.1

	-123
	2.2
	4.0
	3.6
	2.8
	1.3
	1.6
	0.9



13C4 
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	-8.1
	-4.8
	-5.3
	-3.8
	-3.8
	-5.0
	-6.7

	-73
	-7.4
	-6.1
	-4.2
	-2.1
	-1.7
	-2.5
	-3.9

	-83
	-7.7
	-5.1
	-2.9
	-1.2
	-0.4
	-0.4
	-1.0

	-93
	-8.3
	-5.7
	-3.4
	-1.3
	0.0
	0.7
	0.9

	-103
	-9.1
	-6.6
	-4.3
	-2.1
	-0.4
	0.8
	1.8

	-113
	-9.3
	-7.7
	-5.7
	-3.5
	-1.6
	-0.1
	-4.5

	-123
	-9.5
	-8.8
	-6.9
	-5.1
	1.0
	-1.2
	0.9


13C5 
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	0.8
	0.1
	0.7
	0.3
	0.1
	0.2
	0.4

	-73
	0.7
	0.5
	0.5
	0.1
	0.0
	0.0
	0.1

	-83
	0.9
	0.6
	0.3
	0.1
	0.0
	-0.3
	0.6

	-93
	1.0
	0.6
	0.4
	0.2
	0.0
	-0.4
	0.3

	-103
	1.1
	0.7
	0.5
	0.3
	0.1
	-0.4
	0.1

	-113
	1.1
	0.9
	0.6
	0.4
	0.3
	-0.5
	14.4

	-123
	1.1
	1.0
	0.7
	0.6
	-0.6
	1.8
	2.5


13C6
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	0.8
	1.1
	0.9
	1.0
	1.0
	0.9
	0.7

	-73
	0.9
	0.9
	1.0
	0.9
	0.9
	0.7
	0.5

	-83
	0.9
	0.9
	0.8
	0.7
	0.6
	0.3
	-1.4

	-93
	0.9
	0.8
	0.7
	0.4
	0.0
	-0.2
	-1.9

	-103
	0.9
	0.8
	0.5
	0.0
	-0.8
	-1.1
	-1.7

	-113
	0.9
	0.8
	0.4
	-0.4
	-1.4
	-2.1
	-2.2

	-123
	0.9
	0.9
	0.5
	-0.5
	-1.9
	-1.0
	-1.8





Supplementary Table 7 Relative potential energies (for tg conformation) when rotating Ψ Φ angles (kJ/mol)
	Φ | Ψ
	-183
	-173
	-163
	-153
	-143
	-133
	-123

	-63
	235.8
	351.3
	133.9
	98.1
	44.3
	16.1
	9.6

	-73
	73.6
	84.9
	96.4
	58.1
	23.3
	6.6
	3.8

	-83
	43.4
	42.9
	35.8
	20.7
	9.1
	6.4
	13.3

	-93
	32.5
	20.9
	12.1
	3.4
	3.7
	26.2
	64.7

	-103
	39.8
	21.3
	8.5
	0.0
	8.8
	70.2
	190.4

	-113
	40.6
	34.0
	17.3
	5.2
	15.1
	115.9
	297.7

	-123
	50.6
	48.7
	29.6
	13.8
	48.8
	86.2
	347.5
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Supplementary Fig. 3 Different conformations at C6 changed the position of HO2. Hence the H-bond between O3 and O2 was allowed in tg (first row) and gt (second row) conformation. In gg conformation, O3 cannot form a H-bond with O2. Structures in column A correspond to the global minimum of the energy profiles in Figure 4. Structures in column B correspond to the local minimum of the energy profiles in Figure 4.

  
Supplementary Fig. 4 δ13C1′ (black dots) decreased as the distance (blue circles) between H1′ and HO2′ increased.  δ13C1′ was downfield shifted (~2-3 ppm) to the maximum when H1′- HO2′ was at minimum.  Whereas, δ13C1′ was upfield shifted (~1-2 ppm) to the minimum when H1′- HO2′ was at maximum. 
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Supplementary Fig. 5 Summary of the effects of different conformation of exocyclic groups at C6, Water and Gas on (A)13C1, (B)13C2, (C)13C3, and (D)13C5 NMR chemical shift. (i) represents the signals from interior cellulose whereas (s) represents signals from glucose on the surface of cellulose microfibril model. The horizontal error bars are the standard error.
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99.095000000000013	107.282	115.18969999999999	122.9323	130.64869999999999	138.50459999999998	146.69880000000001	155.47290000000001	165.11989999999997	175.97979999999998	188.39040000000003	202.5461	218.24859999999998	234.7174	250.79679999999999	265.529	278.5256	289.87849999999992	299.89869999999996	308.93429999999995	317.29629999999969	325.24310000000003	332.98689999999971	340.7038	348.5412	356.62200000000001	5.0415999999999999	13.860800000000003	23.0943	32.700100000000006	42.575600000000001	52.568500000000007	62.502900000000004	72.214900000000014	81.582999999999998	90.544200000000018	99.095000000000013	2.8137999999999996	2.9352999999999976	3.0535000000000001	3.1652999999999998	3.2681000000000004	3.3598999999999997	3.4386999999999985	3.5032000000000001	3.5520999999999976	3.5848	3.6006	3.5992999999999986	3.5809000000000002	3.5457000000000001	3.4941999999999998	3.4275000000000002	3.3465999999999996	3.2530000000000001	3.1486000000000001	3.0356999999999985	2.9167999999999976	2.7951000000000001	2.6741000000000001	2.5579000000000001	2.4508999999999976	2.3577999999999997	2.2834000000000003	2.2317999999999998	2.2061999999999999	2.2082999999999999	2.2381000000000002	2.2934000000000001	2.3709999999999996	2.4665999999999997	2.5752999999999986	2.6924999999999977	99.095000000000013	107.282	115.18969999999999	122.9323	130.64869999999999	138.50459999999998	146.69880000000001	155.47290000000001	165.11989999999997	175.97979999999998	188.39040000000003	202.5461	218.24859999999998	234.7174	250.79679999999999	265.529	278.5256	289.87849999999992	299.89869999999996	308.93429999999995	317.29629999999969	325.24310000000003	332.98689999999971	340.7038	348.5412	356.62200000000001	5.0415999999999999	13.860800000000003	23.0943	32.700100000000006	42.575600000000001	52.568500000000007	62.502900000000004	72.214900000000014	81.582999999999998	90.544200000000018	105.3771	105.43940000000002	105.44250000000001	105.36999999999999	105.21559999999999	105.00490000000002	104.7555	104.49450000000002	104.2514	104.06440000000002	103.96160000000002	103.95750000000001	104.0595	104.25420000000001	104.5124	104.8124	105.1216	105.39100000000002	105.5926	105.71380000000002	105.78110000000001	105.84420000000001	105.94840000000002	106.1405	106.42010000000002	106.73860000000002	107.0061	107.09610000000002	106.94790000000002	106.57899999999998	106.0746	105.6049	105.3049	105.181	105.19240000000001	105.2809	HO2-O2/C1-H1 (o)
H1-HO2 (Å)
346.46729999999997	354.11340000000001	1.8729	9.8542000000000005	18.137300000000003	26.767600000000002	35.747900000000001	45.032500000000006	54.527000000000001	64.100200000000001	73.60629999999999	82.911900000000017	91.919100000000014	100.57810000000001	108.88800000000001	116.89120000000001	124.6648	132.31540000000001	139.9769	147.81389999999999	156.03050000000002	164.88320000000002	174.69469999999998	185.85390000000001	198.76329999999999	213.66389999999998	230.30540000000002	247.70059999999998	264.44900000000001	279.50829999999996	292.57329999999996	303.85930000000002	313.76429999999999	322.68129999999996	330.9386999999997	338.79819999999995	2.8085	2.7058	2.6143000000000001	2.5381	2.4809999999999999	2.4460999999999986	2.4353999999999996	2.4497	2.488	2.5482	2.6269	2.7204000000000002	2.8243999999999998	2.9347999999999996	3.0478000000000001	3.1598999999999986	3.2679000000000005	3.3691	3.4611000000000001	3.5419999999999998	3.61	3.6640000000000001	3.7029000000000001	3.7261000000000002	3.7330000000000001	3.7237000000000005	3.6981999999999999	3.657	3.6009000000000002	3.5307999999999997	3.4481999999999999	3.3546999999999976	3.2523	3.1436000000000002	3.0310999999999986	2.9182999999999986	346.46729999999997	354.11340000000001	1.8729	9.8542000000000005	18.137300000000003	26.767600000000002	35.747900000000001	45.032500000000006	54.527000000000001	64.100200000000001	73.60629999999999	82.911900000000017	91.919100000000014	100.57810000000001	108.88800000000001	116.89120000000001	124.6648	132.31540000000001	139.9769	147.81389999999999	156.03050000000002	164.88320000000002	174.69469999999998	185.85390000000001	198.76329999999999	213.66389999999998	230.30540000000002	247.70059999999998	264.44900000000001	279.50829999999996	292.57329999999996	303.85930000000002	313.76429999999999	322.68129999999996	330.9386999999997	338.79819999999995	107.09790000000001	107.20189999999999	107.3359	107.46150000000002	107.50790000000002	107.43089999999999	107.2209	106.9247	106.6173	106.35869999999998	106.194	106.12430000000001	106.12309999999998	106.17209999999999	106.26020000000001	106.36	106.4267	106.42460000000001	106.3456	106.1949	105.9933	105.76900000000002	105.56010000000002	105.40490000000001	105.32329999999999	105.33280000000001	105.43810000000002	105.6241	105.8635	106.13069999999999	106.4007	106.6374	106.81359999999999	106.9273	106.99320000000002	107.0352	HO2-O2/C1-H1 (o)
244.8931	260.67779999999999	273.9811999999996	285.1857	294.84039999999999	303.43229999999977	311.34080000000006	318.85469999999998	326.19740000000002	333.54770000000002	341.0521	348.8306	356.97449999999986	5.5398000000000005	14.5352	23.910900000000012	33.556000000000004	43.309799999999996	52.990400000000001	62.430300000000003	71.507199999999997	80.15889999999996	88.383499999999998	96.228099999999998	103.77829999999999	111.1485	118.4796	125.94340000000001	133.75300000000001	142.18220000000002	151.59059999999999	162.44389999999999	175.28919999999999	190.57419999999999	208.1831	226.92740000000003	3.3522999999999996	3.2881000000000005	3.2088000000000001	3.1156999999999986	3.0105999999999997	2.8953999999999986	2.7727999999999997	2.6456	2.5173999999999999	2.3919999999999986	2.2743000000000002	2.1690999999999998	2.0819999999999999	2.0179	1.9811000000000001	1.9743999999999999	1.9982000000000002	2.0507999999999997	2.1284000000000001	2.2263000000000002	2.3391999999999986	2.4617999999999998	2.5893000000000002	2.7174	2.8424999999999976	2.9611999999999998	3.0709999999999997	3.1696	3.2551000000000001	3.3260999999999976	3.3813	3.42	3.4413999999999998	3.4451999999999998	3.4314999999999998	3.4003999999999999	244.8931	260.67779999999999	273.9811999999996	285.1857	294.84039999999999	303.43229999999977	311.34080000000006	318.85469999999998	326.19740000000002	333.54770000000002	341.0521	348.8306	356.97449999999986	5.5398000000000005	14.5352	23.910900000000012	33.556000000000004	43.309799999999996	52.990400000000001	62.430300000000003	71.507199999999997	80.15889999999996	88.383499999999998	96.228099999999998	103.77829999999999	111.1485	118.4796	125.94340000000001	133.75300000000001	142.18220000000002	151.59059999999999	162.44389999999999	175.28919999999999	190.57419999999999	208.1831	226.92740000000003	104.42749999999999	104.82929999999999	105.23009999999999	105.5746	105.82869999999998	105.9853	106.07429999999999	106.15470000000001	106.29600000000002	106.5659	107.01	107.60899999999998	108.2197	108.6634	108.788	108.4997	107.88039999999998	107.143	106.46150000000002	105.9843	105.7509	105.6695	105.6546	105.66549999999998	105.6473	105.5625	105.37350000000001	105.10380000000001	104.77030000000001	104.41300000000001	104.08420000000001	103.8301	103.68849999999999	103.67819999999999	103.80840000000001	104.07129999999999	HO2-O2/C1-H1 (o)
C1 NMR (ppm)
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