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1. Supporting figures and information
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Figure 1. Conformers of TBC (L-R) cone, partial cone, 1, 3-alternate and 1, 2-alternate.

Note on the IL obtained as a by-product of the alkylation reactions:

The methyl carbonate ionic liquid acts as a reagent to form a calixarate ionic salt for application to selective
mono-alkylations reactions of the TBC motif. As a result of the alkylation reactions a new ionic liquid is obtained,
specifically as an iodide or as a dialkyl sulfate anion containing IL depending on the alkylating agent selected. This
new IL can be obtained from the reaction mixture (after precipitation and removal of the TBC-R product) as they
are water soluble ILs and can be extracted via the water washing step of the work up. The new ILs can be
purified via cyclohexane washes and utilised.

2.  Experimental Procedures

(a) General information

p-tert-Butylcalix-[4]-arene was obtained in 99% purity from Alfa Aesar. All solvents used were obtained from
Honeywell and were of analytical purity. All alkylating agents were obtained from Sigma Aldrich with a minimum
purity of 99%.

p-tert-Butylcalix-[4]-arene: 'H NMR (400 MHz, CDCl3) 6§ 10.34(s, 4H, 4xOH), 7.05 (s, 8H, 8xAr-H), 4.26 (d, J = 19.4 Hz,
3.98H, 2xAr-CH,-Ar), 3.49 (d, J = 13.3 Hz, 3.91H, 2xAr-CH,-Ar), 1.55 (s, 35.64H, 4xt-C(CH3)s).
Note: *dichloromethane impurities are evident in this commercial sample from the 'H NMR.

(b) Synthesis of mono-calixarate salts

Triethylmethylammonium calixarate,[N, , , 1][TBC]: Equimolar amounts of triethylmethylammonium methyl
carbonate (2.5 g, 13.07 mmol) and tert-butylcalix-[4]-arene (8.48 g, 13.07 mmol) were mixed together in acetonitrile
(75 mL) and sonicated for 45 minutes until effervescence had ceased. The solution is concentrated under vacuum to
form a white crystalline solid (9.76 g, 12.88 mmol, 98.0 %). This salt was used for other experiments without further
purification.

1H NMR (400 MHz, CD5CN) & 12.90 (s, 3H, 3xAr-OH), 6.99 (s, 8H,8xAr-H), 4.34 (d, J = 11.7 Hz, 4H,2x Ar-CH,-Ar), 3.21 —
3.05 (m, 10 H, 2x Ar-CH,-Ar and 3xN-CH,-R), 2.87 (s, 3H,N-CHs), 1.69 — 1.59 (m, 6.20H, 3xN-CH,-CH,-R), 1.40 — 1.31
(m, 6.08H,3xN-CH,- CH,.CH,-R), 1.16 (s, 34.10H,4x t-C(CHs)s), 1.00 — 0.93 (m, 9.04H, 3xN-CH,-CH, CH,-CHs).

13C NMR (101 MHz, CDCl;) & 152.50, 140.57, 130.27, 124.95, 116.53, 77.48, 77.36, 77.16, 76.84, 56.08, 47.05, 34.23,
33.89, 31.81, 8.10,1.47, 0.12.

Tributylmethylammonium calixarate, [Ns 4 4 1][TBC]: Equimolar amounts of tributylmethylammonium methyl
carbonate, [N4441][COsMe] (0.25 g, 0.908 mmol) and tert-Butylcalix[4]arene, TBC (0.589 g, 0.908 mmol) are mixed in
acetonitrile(15 ml) at 60 °C for 24 hours. Small amounts of residual TBC are removed via filtration through glass wool



and the filtrate is concentrated to % of its initial volume and from which colourless cubic crystals are obtained (0.656
g, 0.774 mmol, 85.23 %).

1H NMR (400 MHz, CDCl3) & (14.34 3xAr-OH), 6.97 (s, 8H, 8xAr-H), 4.41 (d, J = 12.1 Hz, 4H, 2x Ar-CH,-Ar), 3.55 — 3.41
(m, J = 30.0 Hz, 6.30H, 3xN-CH,-R), 3.26 (d, J = 12.4 Hz, 3.98H, 2x Ar-CH,-Ar), 1.90 (s, 2.97H, N-CHs),1.40(s, 8.99 H,
3xN-CH,-CHs) 1.33 — 1.01 (m, 35.68H, 4x t-C(CHj)s).

(c) Mono-alkylations of mono-calixarate salts

General procedure: To a concentrated solution of [cation][TBC] (0.262 mmol) in chloroform (2.5 mL),
dialkylsulfate/alkyl iodide (0.2882 mmol) was added and stirred for 72 hours at room temperature. The reaction
mixture was washed with water (4x2 mL) and the organic layer was separated. The residual chloroform is removed
under vacuum, affording off white solid.



The yields obtained for all alkylations are given in Table 1 below.

Table 1- Yields obtained from mono-alkylations of mono-anion calixarate salts

Mass Spectrometry data of isolated product

Alkylating Calculated Exact Mass [M+H]* [M+Na]* [M+NH,]* [M+K]*
agent mass
Me;50, se34413 | 6634413 | 663443 NNNNNNN 2 NN
Et,SO, 677.4570 677.4595 677.4595 699.4402 &\\\\\%&\\\\\%
Pr,SO, 691.4726 691.0090 691.4727 713.4546 708.4992 m
Bu,SO, 705.4883 705.4869 705.4883 727.4702 722.5140 743.4442
Mel 663.4413 663.4423 664.4454 685.4233 WW
Etl 677.4570 677.4570 678.4620 699.4389 694.4835 715.4128
Pri 691.4726 691.4733 691.4727 713.4546 708.4992 W
Bul 705.4883 705.4861 705.4883 727.4702 722.5148 743.4442




NMR Spectroscopic data
Methylated via dimethyl sulfate:

14 NMR (400 MHz, CDCl3) & 10.34 (s, 0.52H, Ar-OH), 10.14 (s, 0.76H, Ar-OH), 9.55 (s, 1.47H, Ar-OH), 7.15 — 6.67 (m, J =
112.2, 54.2, 51.0 Hz, 8H,8xAr-H), 4.41 — 4.21 (m, J = 35.1, 13.3 Hz, 3.99H, 2x Ar-CH,-Ar), 4.12 -3.94(s, 2.38H+0.62H, Ar-O-
CH3), 3.43 (m, J = 13.4 Hz, 4H, 2x Ar-CH,-Ar), 1.41 — 0.78 (m, 35.94H, 4x t-C(CHs)s).

13C NMR (101 MHz, CDCl3) & 207.25, 150.79, 148.65, 147.01, 143.94, 143.53, 133.74, 128.50, 128.22, 128.03, 126.81,
126.27, 126.11, 126.03, 125.98, 78.84, 77.66, 77.55, 77.35, 77.03, 63.56, 52.16, 34.57, 34.25, 33.33, 32.95, 32.45, 32.04,
31.81, 31.73, 31.58, 31.33, 31.25, 30.63, 11.99, 0.33.

With D,0 shake

14 NMR (400 MHz, CDCl3) 6 7.14 — 6.71 (m,8H,8xAr-H), 4.39 — 4.20 (m, 4.12H, 2x Ar-CH,-Ar), 4.12 -3.94(s, 2.35H+0.64H, Ar-
O-CHs), 3.45-3.28 (m, 4.06H, 2x Ar-CH,-Ar), 1.41 — 0.78 (m, 35.98H, 4x t-C(CHs)s).

Ethylated via diethyl sulfate:

14 NMR (400 MHz, CDCl5) § 10.34 (s, 0.17H, Ar-OH), 10.23 (s, 0.87H, Ar-OH), 9.65 (s, 1.69H, Ar-OH), 7.77 (s, 0.23H, Ar-OH),
7.17 - 6.76 (m, J = 74.7, 38.2, 35.9 Hz, 8H, 8xAr-H), 4.39 — 4.04 (m, 6.21H, 2xAr-CH,-Ar and Ar-O-CH,-R), 3.49 — 3.25 (m,
4.02H, 2xAr-CH,-Ar), 1.69 (dt, J = 54.6, 7.0 Hz, 2.29+0.73H, Ar-O-CH,-CH), 1.39 — 0.96 (m, 35.96H, 4x t-C(CHs)3).

13C NMR (101 MHz, CDCl3) & 149.27, 148.40, 148.13, 147.90, 143.57, 143.14, 133.68, 133.01, 128.27, 128.24, 128.11,
127.88, 126.35, 125.74, 125.71, 125.65, 125.48, 125.08, 77.33, 77.22, 77.02, 76.70, 72.40, 34.24, 33.99, 33.92, 33.04,
32.32,31.98, 31.69, 31.49, 31.27, 31.10, 30.92, 15.27, 0.00.

With D,0shake

14 NMR (400 MHz, CDCl3) & 7.15 — 6.76 (m,8H, 8xAr-H), 4.38 — 4.05 (m, 6.09H, 2xAr-CH,-Ar and Ar-O-CH,-R), 3.48 — 3.28
(m, 3.99H, 2xAr-CH,-Ar), 1.75 -1.62(dt, J = 7.1 Hz, , 2.28+0.78H, Ar-O-CH,-CH), , 1.34 — 0.98 (m, 36.09H, 4x t-C(CHs)3).

Propylated via dipropyl sulfate:

1H NMR (400 MHz, CDCl;) 6 10.34 (s, 0.20H, Ar-OH), 10.20 (s, 0.86H, Ar-OH), 9.61 (s, 1.68H, Ar-OH), 7.86 (s, 0.21H, Ar-OH),
7.01 (m, 8H, 8xAr-H), 4.40 — 4.21,4.10 (m, t, J = 7.0 Hz, 4.80H+1.71H, 2xAr-CH,-Ar and Ar-O-CH,-R ), 3.50 — 3.25 (m, 4.01H,
2XAr-CH,-Ar), 2.36 — 1.62 (m, 3.77H, Ar-O-CH,-CH,-R, NB: acetone impurities), 1.31 — 0.98 (m, 40.69H, 4x t-C(CHz)3 and Ar-
O-R-CHs).

13C NMR (101 MHz, CDCl3) 6 148.73, 148.46, 143.47, 134.01, 128.60, 128.57, 128.21, 126.68, 126.28, 126.07, 126.04,
125.98, 77.67,77.55, 77.35, 77.03, 72.73, 34.57, 34.32, 34.25, 33.36, 32.65, 31.81, 31.74, 31.60, 31.25, 15.60, 1.36, 0.33.

With D,0 shake

1H NMR (400 MHz, CDCl5) 6 7.13 — 6.79 (m, 8H, 8xAr-H), 4.40 — 4.20,4.10 (m,t, J = 31.8, 13.1, 4.9 Hz, 4.74H+1.73H, 2xAr-
CH,-Ar and Ar-O-CH,-R), 3.50 — 3.25 (m, 3.45H, 2xAr-CH,-Ar), 2.25 — 1.74 (dq, 3.44H, Ar-O-CH,-CH,-R), 1.31 — 0.98 (m,
39.79H, 4x t-C(CH3); and Ar-O-R-CHj3).

Butylated via dibutylsulfate:

14 NMR (400 MHz, CDCl3) § 10.34 (s, 1.06H, Ar-OH), 10.19 (s, 0.55H, Ar-OH ), 9.60 (s, 1.03H, Ar-OH), 7.84 (s, 0.49H, Ar-OH),
7.12 - 6.79 (m, 8H, 8xAr-H), 4.40 — 3.94 (m, 6.44H, 2xAr-CH,-Ar and Ar-O-CH,-R ), 3.41 (ddd, J = 52.0, 34.8, 13.3 Hz, 4.08H,
2XAr-CHy-Ar), 2.14 — 1.90,1.71 (m, 1.91H, Ar-O- CH,-CH,-R), 1.71 (ddd, J = 22.5, 15.1, 7.6 Hz, 2.04H, Ar-O- CHy- CH,-CH,-R),
1.45 — 0.76 (m, 39.55H, Ar-O-R-CH; and 4x t-C(CH)s).

13C NMR (101 MHz, CDCl3) & 148.42, 147.98, 146.62, 144.32, 143.03, 133.47, 128.29, 128.11, 127.73, 127.64, 126.34,
125.89, 125.64, 125.57, 125.41, 124.98, 77.27, 77.16, 76.96, 76.64, 34.17, 33.96, 33.86, 32.97, 32.57, 32.20, 31.82, 31.65,
31.44, 31.35, 31.20, 31.03, 19.15, 13.95, 0.97, -0.06.



With D,0 shake

14 NMR (400 MHz, CDCl3) § 7.13 — 6.75 (m, 8H8XAr-H), 4.39 — 3.95 (m, 6.29H, 2xAr-CH,-Ar and Ar-O-CH,-R), 3.55 — 3.27 (m,
4.16H, 2xAr-CH,-Ar), 2.16 — 1.94 (m, 2.07H, Ar-O- CH,-CH,-R), 1.71 (ddd, J = 22.4, 14.9, 7.5 Hz, 1.98H, Ar-O- CH,- CH,-CH,-
R), 1.43 — 0.78 (m, 38.95H, Ar-O-R-CHs and 4x t-C(CHs)s).

Methylated via methyl iodide:

14 NMR (400 MHz, CDCl5) 5[ 10.34 (s, 0.55H), 10.15 (s, 0.94H), 9.55 (s, 1.50H) 3xAr-OH], 7.14 — 6.69 (m, J = 113.1, 54.6, 51.4
Hz, 8H, 8XAr-H), 4.42 — 4.19 (m, 4H, 2xAr-CHy-Ar), 4.13-3.95 (s, 5,2.33H,0.67H, Ar-O-CHs), 3.38 (dd, J = 42.3, 13.3 Hz,
3.99H,2xAr-CH,-Ar ), 1.44 — 0.82 (m, 35.66H, t-C(CHs)s).

13C NMR (101 MHz, CDCl3) 6 150.46, 148.33, 147.81, 143.22, 133.43, 132.30, 128.19, 127.91, 126.49, 125.71, 125.66,
125.07,77.35,77.03, 76.71, 33.94, 33.01, 32.13, 31.73, 31.49, 31.41, 31.27, 31.02.

With D,0 shake

14 NMR (400 MHz, CDCl5) & 7.13 — 6.91 (m, 8H, 8X Ar-H), 4.31 (dd, J = 35.6, 13.3 Hz, 9H, 2xAr-CH,-Ar), 4.12-3.65 (M,
2.30H+1.86H, Ar-O-CHs), 3.43 (d, J = 13.6 Hz, 3.98H, 2xAr-CH,-Ar), 1.28 — 1.12 (m, 36.33H, t-C(CHs)s).

Ethylated with ethyl iodide:

1H NMR (400 MHz, CDCl;) § 10.34 (s, 0.54, Ar-OH), 10.14 (s, 0.80H, Ar-OH), 9.55 (s, 1.72H, Ar-OH), 7.16 — 6.65 (m, J = 113.1,
54.6, 51.4 Hz, 8H, 8xAr-H), 4.46 — 4.17 (m, 4H, 2xAr-CH,-Ar), 3.73-3.71(q, 2.04H, Ar-O-CH,-R) 3.50 — 3.27 (m, 4.02H, 2xAr-
CH,-Ar), 1.31-0.91 (m, 39.32H, 4xt-C(CHz)3 and Ar-O-R-CHs).

13C NMR (151 MHz, CDCl3) & 150.80, 148.67, 148.63, 148.16, 148.07, 147.19, 143.95, 143.55, 141.87, 133.76, 132.63,
128.54, 128.53, 128.24, 126.83, 126.29, 126.13, 126.05, 126.00, 125.89, 125.41, 77.58, 77.37, 77.16, 63.87, 63.59, 58.85,
34.60, 34.35, 34.28, 34.25, 33.35, 32.97, 32.47, 32.07, 31.83, 31.76, 31.60, 31.36, 18.80, 1.38, 0.36.

With D,0 shake

14 NMR (400 MHz, CDCl3) 8 7.16 — 6.65 (m, J = 113.1, 54.6, 51.4 Hz, 8H, 8xAr-H), 4.46 — 4.17 (m, 4.09H, 2xAr-CH,-Ar), 3.73-
3.71(q, 2.08H, Ar-O-CH,-R) 3.50 — 3.27 (m, 4.11H, 2xAr-CH,-Ar), 1.31 — 0.91 (m, 40.19H, 4xt-C(CHs)s and Ar-O-R-CHs).

Propylated with propyl iodide:

14 NMR (400 MHz, CDCl5) 6 10.34 (s, 0.23H, Ar-OH), 10.22 (s, 0.79H, Ar-OH), 9.62 (s,1.58H, Ar-OH), 7.77 (s, 0.39H, Ar-OH),
7.17 - 6.73 (m, 8H, 8xAr-H), 4.40 — 4.06 (m, 6.08H, 2xAr-CH,-Ar and Ar-O-CH,-R), 3.70 (dd, J = 16.7, 10.7 Hz, 2H, Ar-O-CH,-
CH,-R), 3.50 — 3.26 (m, 4H, 2xAr-CHp-Ar), 1.76 -1.32(dt, J = 7.1 Hz, 2H+1.01H, Ar-O-R-CH;),1.43 — 0.85 (m, 37.6H,4x t-
C(CH3)s).

13C NMR (151 MHz, CDCl;) 6 151.42, 150.57, 150.05, 149.24, 148.38, 148.12, 147.89, 147.78, 143.55, 143.13, 140.52,
133.66, 133.02, 132.07, 128.25, 128.23, 128.10, 127.87, 126.34, 125.94, 125.73, 125.70, 125.64, 125.47, 125.08, 77.22,
77.01, 76.80, 72.40, 71.91, 58.50, 34.23, 33.98, 33.92, 33.81, 33.02, 32.30, 31.98, 31.68, 31.47, 31.40, 31.26, 31.10, 18.44,
15.27,1.02.

With D,0 shake
1H NMR (400 MHz, CDCl3) 6 7.01 (m, J = 77.5, 38.7, 36.3 Hz, 8H, 8xAr-H), 4.46 — 4.13 (m, 5.58H, 2xAr-CH,-Ar + Ar-O-CH,-R),

4.08-3.62 (m, 1.07H+0.94H, Ar-O-R-CH,-R), 3.49 — 3.26 (m, 4.01H, 2xAr-CH,-Ar), 1.75-1.62 (dt, J = 7.1 Hz, 2.04H+1.08H),
1.33-0.98 (m, 36H, 4x t-C(CHs)s).

Butylated with butyl iodide:



14 NMR (400 MHz, CDCl3) & 10.34 (s, 1.06H, Ar-OH), 10.19 (s, 0.55H, Ar-OH), 9.60 (s, 1.14H, Ar-OH), 7.84 (s, 0.49H, Ar-OH),
7.12 - 6.79 (m, 8H, 8xAr-H), 4.39 — 4.21 (m, 3.96H, 2xAr-CH,-Ar), 4.05 (dt, J = 13.0, 6.8 Hz, 2.17H, Ar-O-CH,-R), 3.41 (ddd, J =
52.0, 34.8, 13.3 Hz, 4.26H, 2xAr-CH,-Ar), 2.15 — 1.95 (m, 2.02H, Ar-O-R-CH,-R), 1.71 (ddd, J = 22.5, 15.1, 7.6 Hz, 2.04H, Ar-O-
R-CH,-R), 1.41 — 0.95 (m, 38.32H, Ar-O-R-CH;z and 4x t-C(CHs)s).

13C NMR (151 MHz, CDCl3) & 151.42, 150.57, 150.05, 149.24, 148.38, 148.12, 147.89, 147.78, 143.55, 143.13, 140.52,
133.66, 133.02, 132.07, 128.25, 128.23, 128.10, 127.87, 126.34, 125.94, 125.73, 125.70, 125.64, 125.47, 125.08, 77.22,

77.01, 76.80, 72.40, 71.91, 58.50, 34.23, 33.98, 33.92, 33.81, 33.02, 32.30, 31.98, 31.68, 31.47, 31.40, 31.26, 31.10, 18.44,
15.27, 1.02.
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1. Nuclear magnetic resonance spectroscopic data

(a) p-tert-Butylcalix-[4]-arene-commerical sample
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Figure 2-'H NMR spectrum of a commercial sample of tert-butylcalix-[4]-arene
1H NMR (400 MHz, CDCls) 6 10.34(s, 4H, 4xOH), 7.05 (s, 8H, 8xAr-H), 4.26 (d, J = 19.4 Hz, 3.98H, 2xAr-CH,-Ar), 3.49 (d, J =

13.3 Hz, 3.91H, 2xAr-CH,-Ar), 1.55 (s, 35.64H, 4xt-C(CHs)s).
Note: *dichloromethane impurities are evident in this commercial sample from the 1H NMR.
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(b) Mono-anion calixarate salts
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Figure 3-'H NMR spectrum of Tributylmethylammonium tert-butylcalix-4-arate salt

g 5 28 B% R & 2 g
~ © < < ™ e - P o
\ \ N Y4
| |
1l | 1l L
i —— e - ——
8 8 ] & 8 7
s E: s 3 2 8
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

Figure 4-'H NMR spectrum of Triethylmethylammonium tert-butylcalix-[4]-arate salt
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(c) Mono-alkylations via dialkyl sulfates
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(d) Alkylations via alkyl iodides
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2. Single Crystal Diffraction Data

Triethylmethylammonium tert-butylcalix-[4]-arene, [N;, ;1] [TBC]
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Figure 38-Structure of triethylmethylammonium tert-butyl calixarene
Qc

JH
o
@o

Figure 39-Packing of triethylmethylammonium calixarate, [N;;,,][TBC]
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Table 2-Table of Structural data for trethylmethylammonium tert-butylcalixarate

Identification code N2221CALIX
Empirical formula Ca4Hss04N
Formula weight 764.10
Temperature/K 100.01(10)
Crystal system orthorhombic
Space group Pna2,;
a/A 15.4381(2)
b/A 15.9969(2)
c/A 18.31405(18)
a/° 90
B/ 90
v/ 90
Volume/A3 4522.86(9)
YA 20
Peaicg/cm3 1.264
pu/mm-t 0.651
F(000) 1820.0

Crystal size/mm3

0.168 x 0.085 x 0.067

Radiation

CuKa (A = 1.54184)

20 range for data collection/®

7.338t0178.274

Index ranges

-20h<20,-19<k<19,-16<1<18

Reflections collected

40528

Independent reflections

8049 [Riy; = 0.0404, Rygrma = 0.0309]

Data/restraints/parameters

8049/49/525

Goodness-of-fit on F2

1.093

Final R indexes [I>=20 (1)]

R, = 0.0608, wR; = 0.1673

Final R indexes [all data]

R, = 0.0622, wR; = 0.1692

Largest diff. peak/hole / e A3

0.48/-0.40

Flack parameter

0.05(7)

Tetrabutylmethylammonium tert-butylcalix-[4]-arene, [N4441] [TBC]
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Figure 40: Tetrabutylmethylammonium tert-butylcalix-[4]-arene, [N444,] [TBC]

Table 3-Table of Structural data for tetrabutylmethylammonium tert-butylcalixarate

Identification code

RW011720A_100K

Empirical formula CoaH100N304
Formula weight 975.47
Temperature/K 100.00(18)
Crystal system monoclinic

Space group P2,/c
a/A 15.3846(2)
b/A 15.7251(2)
c/A 24.2062(3)
a/° 90
B/ 105.0730(10)
v/° 90
Volume/A3 5654.59(13)
YA 4
Peaic8/cm? 1.093
pu/mm-t 0.515
F(000) 2040.0
Crystal size/mm?3 6.437 x0.732 x0.424
Radiation

CuKa (A = 1.54184)

20 range for data collection/®

7.564 to 144.524
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Index ranges

-19<h<18,-19<k<19,-28<1<29

Reflections collected 54073
Independent reflections 11067 [Rint = 0.0387, Rigma = 0.0234]
Data/restraints/parameters 11067/0/681
Goodness-of-fit on F? 1.083

Final R indexes [I>=20 (1)]

R, = 0.0840, wR; = 0.2540

Final R indexes [all data]

R, = 0.0882, wR; = 0.2590

Largest diff. peak/hole / e A3

0.70/-1.10

Mass Spectrometry Data

Mass spectrometry data is summarised in the table below

Table 4-Mass spectrometry data for alkylated tert-butylcalix-[4]-arene

Alkylating agent Exact Mass [M+H]* [M+Na]* [M+NH,]* [M+K]*
Me,SO, 662.9550 | 663.4413 &\\\\w&\\\\\&:
Et,SO, 676.4491 | 677.4595 | 699.4402 &\\\\\\&\\\\\\\\:q
Pr,S0, 691.0090 | 691.4727 | 713.4546 | 708.4992 m
Mel 6629550 | 6634413 | 6854233 Ml
Prl 691.0090 | 691.4727 | 713.4546 | 708.4992 W
Bul 704.4804 | 7054883 | 727.4702 | 7225148 NN\
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Elemental Composition Report

Single Mass Analysis

Tolerance =4.0 PPM / DBE: min=-1.5, max =50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 4

Monoisotopic Mass, Even Electron lons

Page 1

173 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-70 H:0-150 0:0-10 Na:0-1
RWO081704B

asep_ 03JULY_2017_118 10 (0.468) Cm (9:14) 1: TOF MS ES+
5.84e+005
100 677.4592
663.4423 678.4614
% 664.4454
680.4699
- 665.4481 - — 681.4720
ghbCias Moot WAAOP ¢ ) PR SUNOE BIRARY lobobo bob o GRRARRE
655.0 657.5 660.0 662.5 665.0 B667.5 670.0 672.5 675.0 B677.5 680.0 6825 685.0
Minimum: gt
Maximum: 5.0 4.0 50.0
Mass Calc. Mass mDa PEM Bl i-FIT Formula
663.4423 663.4413 1.0 o 16.5 1166.6 C45 H59 0©4
663.4448 =-2.5 -3.8 4,5 9629.2 C36 HB4 09 Na
Figure 41-Mass spectrometry report for methylated tert-butylcalix-[4]-arene via methyl iodide
RW081704B
asep_ 03JULY_2017_118 (0.075) Is (1.00,1.00) C45H5804Na 1: TOF MS ES+
100 685.4233 5.97e12
686.4267
"R
687.4299
688.4331
0 - S S .

Figure 42-Mass spectrometry report for methylated tert-butylcalix-[4]-arene via methyl iodide [M+Na]*

35



asep__03JULY_2017_118 (0.075) Is (1.00,1.00) C45H5804H

1: TOF MS ES+

663.4413 5.97e12
100
? 664.4448
R -
|
| i
1 665.4480
666.4512
0 B B o
Figure 43- Mass spectrometry report for methylated tert-butylcalix-[4]-arene via methyl iodide [M+H]*
Single Mass Analysis
Telerance = 5.0 PPM / DBE. min=-1.5 max=50.0
Element prediction: Off
Number of isctope peaks used for i-FIT =4
Monoisotopic Mass, Even Electron lons
59 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-70 H:0-150 0O:0-6
RW0817-10
asep__03JULY_2017_126 18 (0.821) Cm (17:19) 1: TOF MS ES+
1.89e+005
100 694.4841
| 677.4576
i 695.4875
% | S0 680.4675
| 5644445 699.4386
|
i £81.4716 700.4449
i 665.4489
" i s sra02r7 | || emg 0301 i S sits
655.0 660.0 665.0 670.0 675.0 680.0 6850 690.0 6950 700.0 705.0 710.0 150
-1.
Siedl) G 50.0
Mazs Calc. Mass mba PEM LBE i-FLT Formula
£63.111 663.4413 -0.2 ~0.3 16.5 g4.6 Cc45 HGHS 04

Figure 44- Mass spectrometry report for methylated tert-butylcalix-[4]-arene via dimethyl sulfate
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RW0817-10

asep___03JULY_2017_126 (0.070) Is (1.00,1.00) C45H5804NH4 1. TOF MS ES+
680.4679 5.94e12
100
881.4713
=S
682 4745
683.4776
Ot | S
Figure 45- Mass spectrometry report for methylated tert-butylcalix-[4]-arene via dimethyl sulfate [M+NH,]*
asep__03JULY_2017_126 (0.070) Is (1.00,1.00) C45H5804H 1: TOF MS ES+
663.4413 5.97e12
100,
664.4448
c-\D‘
. 665.4480
666.4512
0 e . !

Figure 46- Mass spectrometry report for methylated tert-butylcalix-[4]-arene via dimethyl sulfate [M+H]*
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

3 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:44-48 H:55-65 O:2-6

RW0B1707A
ASEP_14AUG17_008 19 (0.397) 1: TOF MS ES+
1.21e+007
677.4595 678.4609 *
‘rQ%i | ]/ 680.4661 683.4632
AT R | | BRARE 1 e R | 'I""'I""I""I"'['-'"I""I""I""1”"'I""I""T" 1 BB B LA A miz
670.0 672.0 674.0 676.0 678.0 680.0 682.0 684.0 686.0 688.0 690.0 692.0
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE Formula
677.4595 677.4570 2.5 37 16.5 €46 H61l 04
Figure 47- Mass spectrometry report for ethylated tert-butylcalix-[4]-arene via diethyl sulfate [M+H]*
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Odd and Even Electron lons
3 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:44-48 H:55-65 O:. 26
RWOB1707A
ASEP_14AUG17_016 54 (0.539) 1: TOF MS ES-
4.30e+006
1 6754429 676.4438
qgllm||-||“|||“| L L L L B B L L B L MR R SR EEREEEE SRR EEEe nn |74
670.0 672.0 674.0 676.0 678.0 680.0 682.0 684.0 686.0 688.0 690.0
Minimum: -1.5
Max imum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DEE Formula

675.4429 675.4413 1.6 2.4 17.5 C46 HS59 04

Figure 48- Mass spectrometry report for ethylated tert-butylcalix-[4]-arene via diethyl sulfate [M-H]
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RWO081707A

Figure 50-Mass spectrometry report for ethylated tert-butylcalix-[4]-arene via ethyl iodide

ASEP_14AUG17_008 (0.397) Is (1.00,1,00) C4BHE004Na 1: TOF MS ES+
100- 2 6.00e12
699 4389
5096048547840
A
700.4423
| 3033688702076
& ¢
I
1 ;
| &
| 701.4456
800594984960
I9'|"Cl2.4413.?’;1-1-6299[:!2?’4’56
0 ; " — = ; T ——— —
8% 692 | 694 696 598 700 | 702 | 704 706 708 710 712 714 T8 718 0 ™
ASEP_14AUG17_008 19 (0.397) 1: TOF MS ES+
100+ 6044875 S 9.89¢6
9473296 |
699.4402 706.4916
BT98020
695.4907 6638612
65923696
LS
700.4415
3470070
] 695 4892 707.4980
1379568 1479731 715.4103
T01.4435 T16.4120
509483 7}&;{;?3 mrm 328038
0 T |II.I — T |l| T T |'|| —* T J|': T T T T T r miz
590 692 694 696 698 700 702 704 706 708 710 712 714 718 718 720
Figure 49- Mass spectrometry report for ethylated tert-butylcalix-[4]-arene via diethyl sulfate [M+Na]*
[Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =4
Monoisotopic Mass, Even Electron lons
59 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used
C.0-70 H:0-150 O:.0-6
RWO0817-12
asep__ 03JULY_2017_127 15 (0.676) Cm (8:16) 1: TOF MS ES+
3.18e+005
100 722.5152
723.5195
— 694.4852 .06 4876
% 4 727.4714
695.4880
678.4620 706.4949 | 728.4769 743.4446
744.4502
679.4658 699.4366 7154111 729.4767 7454530
ol 663.4421666.4525 i 7365303 764 -
660 670 680 690 700 710 720 730 740 750 760
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i=-FIT Formula
€77.4570 677.4570 0.0 0.0 16.5 442.5 C46 Hel 04
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"RW0817-12
asep__03JULY_2017_127 (0.070) Is (1.00,1.00) C46H6004Na

100 699.4389
700.4423
m R
| 701.4456
|
0_..__._..._.... PR BT al, S LY
asep_ 03JULY_2017_127 (0.070) Is (1.00,1.00) C46H6004K
715.4128
100
|
|
i 716.4163
asgi
717.4166
718.4178
D . She oo Qg b S el

1: TOF MS ES+
5.90e12

~ 702.4487 _

1. TOF MS ES+
5.50e12

Figure 51- Mass spectrometry report for ethylated tert-butylcalix-[4]-arene via ethyl iodide [M+Na]* and [M+K]*

asep_ 03JULY_2017_127 (0.070) Is (1.00,1.00) C46H6004NH4

| B97.4932

100 694.4835
_ 695.4869
=
6964901
asep__03JULY_2017_127 (0.070) Is (1.00,1.00) C46HB004H
677.4570
100
678.4604
=
679.4637
i 680.4668
.0k e

1: TOF MS ES+
5.88e12

1: TOF MS ES+
5.90e12

Figure 52- Mass spectrometry report for ethylated tert-butylcalix-[4]-arene via ethyl iodide [M+NH,]* and [M+H]*
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RWO0817-15

asep__ 03JULY_2017_131 (0.070) Is (1.00,1.00) C47HE204Na 1: TOF MS ES+
100 713.4546 5.84e12
714.4580
|
715.4812
716.4644
0 ...................
asep_ 03JULY_2017_131 (0.070) Is (1.00,1.00) C47TH6204NH4 1: TOF MS ES+
TOB. 4592 581e12
100
i 709 5026
2|
!
i 710.5058
!
i 711.5089
u it e S N T N S TR
asep_ 03JULY_2017_131 (0.070) Is (1.00,1.00) C47H6204H 1: TOF MS ES+
691.4727 583e12
100
692 4761
=
£93.4793
694.4825
U . . S — I || Ao e

Figure 53- Mass spectrometry report for propylated tert-butylcalix-[4]-arene via propyl iodide, [M+Na]*, [M+NH,]*, [M+H]*
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RWO0817-14

asep__03JULY_2017_130 (0.070) Is (1.00,1.00) C47H6204Na 1: TOF MS ES+
. 713.4545 584e12
100
714 4580
m =
7154612
: 716.4644
U | B o P L B B TN W N GOt PUSET SP P RT ST Sy P S PUT SN Y U Y S SO I PR PR B
asep_ 03JULY_2017_130 (0.070) Is (1.00,1.00) C47THE204NH4 1: TOF MS ES+
— 708.4992 581e12
100
709.5026
®
i 710.5058
711.5089
0. S SHEYE A TR S BRI P P S P L L P L PO L
asep_ 03JULY_2017_130 (0.070) Is (1.00,1.00) C47H6204H 1: TOF MS ES+
£01.4727 5.83e12
100
692 4761
=
£93.4793
6944825
0 s s g, Hi) 2 s ey

Figure 54-Mass spectrometry report for propylated tert-butylcalix-[4]-arene via dipropyl sulfate, [M+Na]*, [M+NH4]* , [M+H]*
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max
Element prediction: Off

Number of isotope peaks used for I-FIT = 4

Monoisotopic Mass, Even Electron lons

=500

61 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-70 H:0-150 0©:0-6
RWOB17-14

Page 1

asep_ 03JULY_2017_130 19 (0.856) Cm (14:21) 1: TOF MS ES+
5.26e+004
100 | 708.4944
| 750.5400
709.4965
% 6914733 TRLEhE
| : 713.4548 733.5204
| 692.4750 714.4579 7345246 756.5054
5 677 4561 715 4606 735.5259 773.4773
D I N— L CPESIT SOUE I S el miz
670 680 690 700 710 720 730 740 750 760 780 790
Minimum:, -1.5
Maximum: 540 5.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
£91.4733 691.4726 0.7 1.0 16.5 10.6 C47 He3 04

Figure 55-Mass spectrometry report for propylated tert-butylcalix-[4]-arene via dipropyl sulfate
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"RWO0817-1ILS

asep__03JULY_2017_129 (0.070) Is (1.00,1.00) C48H6404Na 1: TOF MS ES+
100 727 4702 5.77e12
| T28.4738
m s
729.4769
f
e S ...\ . o
asep__03JULY_2017_129 (0.070) Is (1.00,1.00) C48HB404NH4 1: TOF MS ES+
100 722.5148 574e12
|
| 7235182
=
724 5214
ol o |7sses
asep__03JULY_2017_129 (0.070) Is (1.00,1.00) C48HB404H 1: TOF MS ES+
100 705.4883 5.77e12
; 706.4917
|
|
707.4950
708.4
ol o o ; i A o

Figure 56- Mass spectrometry report for butylated tert-butylcalix-[4]-arene via butyl iodide, [M+Na]*, [M+NH4]*, [M+H]*
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_Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max =50.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 4

Monoisotopic Mass, Even Electron lons

61 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-70 H:0-150 O:0-6
RWO0817-1ILS

Page 1

asep__03JULY_2017_129 3 (0.138) Cm (2:8) 1: TOF MS ES+
2.98e+005
100 778.5756
779.5800
7225129
| 761.5480
o 705.4861
723.5165 762.5536
706.4918 i
783.5349
707.4935 727.4715 _— 763.5555
ol 6805080 7005569 | || 7294743 T43.4435 75145 7655538 -
685 690 €695 700 705 710 715 720 725 730 735 740 745 750 755 760 765 V70 775 780 785
Minimum: =15
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PFM DBE i=FIT Formula
705.4861 705.4883 -2.2 =3. 16.5 148.0 C48 He5 04

Figure 57-Mass spectrometry report for butylated tert-butylcalix-[4]-arene via butyl iodide
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RWO0817-08
asep__ 03JULY_2017_128 (0.070) |s (1.00,1.00) C48HE404K

1: TOF MS ES+
100 743.4442 5.38e12
7444476
m e j
745 4481
TA6.4403
0! g : TRRTRLL T
asep_ 03JULY_2017_128 (0.070) Is (1.00,1.00) C48HE404Na 1: TOF MS ES+
727 4702 57712
100
728.4736
&=
20.4769
730.4801
0 ; A SO
asep_ 03JULY_2017_128 (0.070) Is (1.00,1.00) C48H5404NH4 1: TOF M5 ES+
722 5148 5.74e12
100
- 723.5182
|
!
| 7245214
! | 7255246
D-.. B LYy 3 TR E .-
asep_ 03JULY _2017_128 (0.070) Is (1.00,1.00) C48HE404H 1: TOF MS ES+
705.4883 5.77e12
100
TOG. 4817
g 1
707.4950
| 708.4982

Figure 58-Mass spectrometry report for butylated tert-butylcalix-[4]-arene via dibutyl sulfate,[M+K]*,

[M+H]*

[M+Na]* , [M+NH,]* ,
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM /
Element prediction: Off
Number of isotope peaks used for i-FIT = 4

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons
61 formula(e) evaluated with 1 results within limits (all results (up to 1000} for each mass)

Elements Used:
C:0-70 H:0-150 O:0-6
RWO0817-08

Page 1

asep_ 03JULY_2017_126 6 (0.283) Cm (6:8) 1: TOF MS ES+
6.7Be+003
100 705.4869
722 5125 T61.5474 7080007
% R P a0 5085
| |805.5941
BB0.6484
4 668.6215 807.6073
. 640 5862 | 8346324 8626642 890 6962 lr
S ———— © R L e, o — — - m z
620 640 B60 680 700 720 740 760 780 800 820 B40 B&O 880 800

Minimom: -1.5
Max imum: 5.0 5.0 50.0
Mass Calc. Mass mbDa FPM DEE =F Formula
T05.4869 705.4883 -1.4 -2.0 16.5 6.3 C4B  H65 04

Figure 59- Mass spectrometry report for butylated tert-butylcalix-[4]-arene via dibutylsulfate
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