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1. 1H and 13C spectra of novel compounds
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2. Further dimer characterization
a. ITC characterization of 2



The modified dimer dissociation equation used with a second heat term (highlighted yellow) to account for the heat of dilution, (Qd). Normalized heat change for injection (NDH), heat resulting from injections (dH), syringe concentration (syringe_C_%Q), volume injected (injy), concentrations of injected solute in sample cell (xt), the sample cell volume (ITC_CELL_VOL).   
[image: ]
Figure S1. ITC dilutions of 2 fitted with the above dimer dissociation model
 
	Table S1. Calculations for thermodynamic properties

	
	
	ΔG= -RTln(keq)
	303.15
	K

	
	
	
	
	8.314
	J mol-1 K-1

	
	
	
	
	
	

	Kd
	0.554
	mM
	
	
	

	Keq
	1805.054
	M-1
	
	
	

	
	
	
	
	
	

	ΔH
	5.497
	kcal/mol
	
	
	

	ΔG
	-4.5168
	kcal/mol
	
	
	

	-TΔS
	-10.0138
	kcal/mol
	
	
	

	ΔS
	33.0325
	cal/mol
	
	
	










b. Comparison of 1H NMR spectra of 2 in CD3OD and D2O
2 (monomer) in CD3OD
2 (dimer) in D2O

Figure S2. 2 in CD3OD (top) as a monomer and in D2O as a dimer. The upfield shift and sharpening of the t-butyl singlet, and Ph doublets are diagnostic of encapsulation. 

c. 1-D DOSY characterization
PSC and 2 were mixed together (1 mM ea.) in 20% CD3OD in Na2HPO4/NaH2PO4 (50 mM, pD 8.5) buffer to insure the diffusion coefficients obtained for both hosts came from the same sample conditions.

Table S2. Diffusion coefficient measured, and hydrodynamic radius calculated from indicated resonances in PSC (1 mM) from 1-D DOSY.
	 
	D (m2/s) (a)
	rH (Å) (b)

	PSC
	2.23E-10
	7.30

	
	
	

	Ha
	1.90E-10
	8.54

	Hb
	1.91E-10
	8.52

	Hc
	1.92E-10
	8.49

	Hd
	1.92E-10
	8.47

	
	
	

	
	av. D
	av. rH

	 
	1.91E-10
	8.51 ± 0.03

	
	
	


(a)20% CD3OD in Na2HPO4/NaH2PO4 (50 mM, pD 8.5) buffer at 300 K. (b) viscosity used in Stokes-Einstein equation, 1.35 x 10-3 Pa·s (1).



Table S3. Diffusion coefficients measured, and hydrodynamic radii calculated from indicated resonances in 2 (1.5 mM) from 1-D DOSY.
	 
	D (m2/s)(a)
	rH (Å)(b)

	Ha
	2.24E-10
	11.27

	Hb
	2.23E-10
	11.32

	Hc
	2.22E-10
	11.35

	
	
	

	
	av. D
	av. rH 

	 
	2.23E-10
	11.31 ± 0.04


(a) Na2HPO4/NaH2PO4 (50 mM, pD 8.5) buffer at 300 K. (b) viscosity used in Stokes-Einstein equation, 8.70 x 10-4 Pa·s (1).

3. Host-guest characterization
All NMR titrations are conducted in Na2HPO4/NaH2PO4 (50 mM, pD 8.5) buffer at 300 K.
a. Single point 1H titrations of BM with 2
[bookmark: _GoBack][image: ]
Figure S3. a) 2:1 ([2] = 1 mM) Brooker’s merocyanine (BM):2 reveals only free (red dot) BM as a mixture of trans and cis while b) 1:1 (1 mM) shows a flat 1H spectrum indicative of another soluble hetero-aggregate – similar to 1:1 LCG:2. 












b. Full 1H titrations with select guests (7, 9, 13, 14) with 2
[image: ]
Figure S4. 1H titrations of N-methyl-4-methyl-pyridinium (7) (20 mM) into 2 (1 mM) shows slow exchange resonances of the methyl singlet (red) travel from encapsulated and upfield towards to unbound state, downfield.
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Figure S5. 1H titrations of iso-propyl-4-methyl-pyridinium (9) (20 mM) into 2 (1 mM) shows the fast exchange resonances of the iso-propyl doublet (red) travel from encapsulated and upfield towards to unbound state, downfield.
[image: ]
Figure S6. 1H titrations of imidazole (14) (20 mM) into 2 (1 mM) shows slight change in chemical shift of the t-butyl singlet (red) even with excess hence imidazole is not a strong guest to dissociate the dimer.
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Figure S7. 1H titrations of suxamethonium (15) (20 mM) into 2 (1 mM) shows the fast exchange resonances of the guest’s quaternary methyl ammonium singlet (red) travel from upfield as an encapsulated guest towards the unbound state, downfield.


c. UV-Vis and Fluorescence titrations of BM and LCG with 2
[image: ]
Figure S8. Fluorescence titrations of 2 (2 μM to 2 nM) into LCG (1 μM, λex. 368 nm, λem. 410 – 700 nm) in Na2HPO4/NaH2PO4 (10 mM, pH 8.5) buffered H2O shows the concentration-dependant quenching of LCG by 2. Only a slight excess of 2 is required for complete quenching of LCG.

[image: ]
Figure S9. Fluorescence titrations of 2 (3 mM to 80 nM) into BM (10 μM, λex. 382 nm, λem. 420 – 700 nm) in Na2HPO4/NaH2PO4 (10 mM, pH 8.5) buffered H2O shows the concentration-dependant quenching of LCG by 2. Excess of 2 is required for complete quenching of BM.

d. VT-NMR of 1:1 complex of 2 and LCG

[image: ]
Figure S10. The flat 1H spectra of the 1:1 LCG:2 (1 mM) complex fully dissociates at 80⁰C and resonances appear from the unbound dye (red dot) and monomeric 2 (blue diamond) in Na2HPO4/NaH2PO4 (50 mM, pH 8.5) buffered D2O. 

(1) Thompson, J. W.; Kaiser, T. J.; Jorgenson, J. W., J. Chromatogr. A 2006, 1134, 201-209.

image5.jpeg
¢S'E—

0Cr—

849
ow.w%
€89
L0~
oHN\
DN\\‘

(L

90'0T—

—eZ ety

|A|NN.¢

L

 Y-20p

10

5 (ppm)




image6.emf
OH

OH HO OH

Br

Br


image7.png
S0'EE—

9L'9L

LTLL

&5
sz6et
962
bR'62T
9°0€T
vLTET

20°CET
No.vﬁ.\‘
60°9bT—

€0°2ST—

95'¥9T—

140 130 120 110 100 9 8 70 60 50 40 30 20 10
5 (ppm)

150




image8.jpeg
05T~

S’

68 E=—

8¢~
(57 =

96—

—bvlL

66'€

4

00t

—86'9

6
5 (ppm)

1" 10

12




image9.emf
OH

OH

HO OH

Br

Br

SO

3

H

SO

3

H


image10.jpeg
05T~

S’

68 E=—

8¢~
(57 =

96—

—bvlL

66'€

4

00t

—86'9

6
5 (ppm)

1" 10

12




image11.emf
OH

OH

HO OH

Br

Br

SO

3

H

SO

3

H


image12.jpeg
¥90E—
05'6€
99'6€

£8'6€
00°0v
9T'0v
9¢'0v
£C'0b
w'op
0s'0v
16°0b

9¢'CciL—

mm.wNH./.

S/ el==
0E'TET
0S'TET

€0°0PT—

9L'6bT~—
95 1ST—"

140 130 120 110 100 90 80 70 60 50 40 30 20 10
5 (ppm)

150




image13.png
1€€
Nm.m”/

mm.m“\\
PEE

L0v—

L\oo.m

8E

€974
187
86"

96"

Foo

& (ppm)




image14.png
z6'sr
se'9zt
£6'921
o521
rTsTi~
1ot
69°EET W
zs2eT

ozor1
05°6bT

z5'6bT

eeos1/

150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
5 (ppm)

160




image15.png
File Edit View Window Help

Home  Tools NFagen_201408_49.. 2016_GG_dimers S.... GGaett 201412_... % @ signin

®PBEHQ OO w/ax RPDOE w - mRBET L

[5 ExportPDF A

94 Adobe Export PDF )

Convert PDF Files to Word

NDH = (Qd) + (dH) or Excel Online

2 Select PDF File
(=VK + /K + (8 x (syringe_C_%Q) )
16

L. GGarnett_201...c_thesis.pdfX
% (0.001 x injv)

Convert to

Microsoft Word (“docy) ¥

- dH

(VB + K+ @Exxt))
o S T —

Document Language:
English (US) Change

ﬁ Create PDF v

52 EditPDF v

0.001 X injv
x [ (ITC_CELLVOL) + (—)

2
@ Comment

Equation 3.2 The modified dimer dissociation equation used for our experiments. The
Store and share files in the
equation is the same as Equation 3.1 with and added term for the heat of dilution. Variables Document Cloud

Learn More

are the same as Equation 3.1. Qd = heat of dilution correction factor, NDH = normalized v

H O Type here to search 0





image220.png
File Edit View Window Help

Home  Tools NFagen_201408_49.. 2016_GG_dimers S.... GGaett 201412_... % @ signin

®PBEHQ OO w/ax RPDOE w - mRBET L

[5 ExportPDF A

94 Adobe Export PDF )

Convert PDF Files to Word

NDH = (Qd) + (dH) or Excel Online

2 Select PDF File
(=VK + /K + (8 x (syringe_C_%Q) )
16

L. GGarnett_201...c_thesis.pdfX
% (0.001 x injv)

Convert to

Microsoft Word (“docy) ¥

- dH

(VB + K+ @Exxt))
o S T —

Document Language:
English (US) Change

ﬁ Create PDF v

52 EditPDF v

0.001 X injv
x [ (ITC_CELLVOL) + (—)

2
@ Comment

Equation 3.2 The modified dimer dissociation equation used for our experiments. The
Store and share files in the
equation is the same as Equation 3.1 with and added term for the heat of dilution. Variables Document Cloud

Learn More

are the same as Equation 3.1. Qd = heat of dilution correction factor, NDH = normalized v

H O Type here to search 0





image16.png
File Edit View Window Help

Home Tools NFagen_201408_49...

BEdBRQ OO

@ signin

= A2xtbutylnum_DH
YFIT

-
NDH  No weighting

Chi"2DoF = 1978588
R = 09748

dH 407 =250
K 0554 20074
Qd 80235466 45352069

i
8

-02 00 02 04 06 08 10 12 14 16 18
Equivalent Monomer Concentration (mM)

11:55 AM
2018-04-20 B





image17.jpeg
N




image18.jpeg
N




image19.png
BM:2
CH:
trans cis N N
a) 21 l l Y
S G WY W "0 0 N g
z
b 11 .-
os ) 75 ¥ 65 )

7.0
8 (ppm)




image20.png
' I Guest only

sk n .
. I | 14eq
A e | 12eq
L T 1\ 11eq
L A X\ 0-9¢eq @@
NN N i 0.7eq | /\
. \ | 06eq L

l JL, x% 0.4 eq
> ) 0.2eq
0.0 eq

30 25 20 15 10 05 00

85 80 75 70 65 45 40 35
5 (ppm)




image21.jpeg
i Wi

AN

Lk
[l





image22.emf
N

CH

3

H

3

C CH

3


image23.jpeg
i Wi

AN

Lk
[l





image24.emf
N

CH

3

H

3

C CH

3


image25.png
Guest only

1.7eq

12eq
1.1eq
0.9eq
0.7 eq
0.6 eq
0.4 eq

0.2eq

0.0 eq

T
4.0

T
35

30
3 (ppm)

T
25




image26.jpeg
A

VAR
N\
N\
o .

0.0

0.5

1.0

1.5

2.0

25

3.0

3.5

4.0

4.5

70

7.5

5 (ppm)




image27.emf
N

O

O

O

O

CH

3

H

3

C

H

3

C

N

H

3

C

CH

3

CH

3


image28.jpeg
A

VAR
N\
N\
o .

0.0

0.5

1.0

1.5

2.0

25

3.0

3.5

4.0

4.5

70

7.5

5 (ppm)




image29.emf
N

O

O

O

O

CH

3

H

3

C

H

3

C

N

H

3

C

CH

3

CH

3


image30.png
O 0 ~ © O T O N
ne(,01 x) 14

510 560 610 660
wavelength, nm

460

410




image31.png
670

620

570

520

470

420

wavelength, nm




image32.png




image1.png
9§ T—

15~
95—
€8'E~
sge

&3
L6°9
869
10
€0
€0

9L

09¢
No.nuy

i —L0
e —00't

bt /m
mEW.

L

{Z4]
vm.ww
78

& (ppm)




image2.png
S0'€E—

9L'9L

&z

72
gz6zt
P
a6z
ob0ET
vLTET

T0°ZET

No.vmﬁx\\
60°9PT—
€0°7ST—

95 H9T—

20 10

30

110 100 80 70 60 50
5 (ppm)

120

160 150 140

170




image3.jpeg
¢S'E—

0Cr—

849
ow.w%
€89
L0~
oHN\
DN\\‘

(L

90'0T—

—eZ ety

|A|NN.¢

L

 Y-20p

10

5 (ppm)




image4.emf
OH

OH HO OH

Br

Br


