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Figure S1. Phenoxylation reaction of Cl-AlPc. 

 

 

Table S1. Synthesis results for R-AlPc substituents. 

R-Group Reaction Yield 

After Sublimation 

Expected 

Mass 

Confirmed 

Mass 

Confirmed Structure 

by 1H-NMR 

Phenol (2) 16% 632.17 632.17 Yes 

3,4,5-Trifluorophenol (3) 38% 686.14 686.14 Yes 

o-Cresol (4) 36% 646.18 646.18 Yes 

m-Cresol (5) 28% 646.18 646.18 Yes 

p-Cresol (6) 13% 646.18 646.18 Yes 
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Figure S2. 1H-NMR of PhO-AlPc (2). (400 MHz; DMSO-d6):  9.55 (m, 8H), 8.37 (m, 8H), 5.39 

(m, 2H), 5.30 (m, 1H), 2.24 (m, 2H) 
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Figure S3. 1H-NMR of 345F3-AlPc (3). (400 MHz; DMSO-d6):  9.62 (m, 8H), 8.43 (m, 8H), 

1.93 (m, 2H) 
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Figure S4. 1H-NMR of oCr-AlPc (4). (400 MHz; DMSO-d6):  9.57 (m, 8H), 8.37 (m, 8H), 5.38 

(m, 1H), 5.19 (m, 2H), 1.63 (d, J = 7.9 Hz, 1H),  -1.07 (s, 3H). 
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Figure S5. 1H-NMR of mCr-AlPc (5). (400 MHz; DMSO-d6):  9.55 (m, 8H), 8.37 (m, 8H), 5.24 

(t, J = 7.7 Hz, 1H), 5.14 (d, J = 7.3 Hz, 1H), 2.08 (d, J = 8.0 Hz, 1H), 1.94 (s, 1H),  0.85 (s, 3H). 
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Figure S6. 1H-NMR of pCr-AlPc (6). (400 MHz; DMSO-d6):  9.56 (m, 8H), 8.37 (m, 8H), 5.20 

(d, J = 8.1 Hz, 2H), 2.16 (d, J = 7.3 Hz, 1H), 2.17 (m, 2H), 1.94 (s, 1H),  1.25 (s, 3H). 
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Figure S7. UV-Vis of substituted aluminum phthalocyanine molecules, including (a) Cl-AlPc, (b) 

PhO-AlPc, (c) 345F-AlPc, (d) oCr-AlPc, (e) mCr-AlPc, and (f) pCr-AlPc. Solution samples are 

indicated by a solid line, and solid-state samples are indicated by a dashed line. 

 

 
Figure S8. Forward and reverse transfer curves of R-AlPc OTFTs, (a) Cl-AlPc, (b) PhO-AlPc, (c) 

345F-AlPc, (d) oCr-AlPc, (e) mCr-AlPc, and (f) pCr-AlPc.  
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Figure S9. Output curves R-AlPc OTFTs, (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F-AlPc, (d) oCr-

AlPc, (e) mCr-AlPc, and (f) pCr-AlPc. 

 

 

Figure S10. 2D GIWAXS spectra of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F-AlPc, (d) oCr-AlPc, (e) 

mCr-AlPc, and (f) pCr-AlPc films. 
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Figure S11. OTFT performance before and after exposure to 300 ppm THC vapor (THC-V) or 

300 ppm CBD vapor (CBD-V) for 90 seconds. The change in (a) gm, and (b) IOn were determined 

from the average of a minimum of 10 devices. 

  

 

Figure S12. OTFT performance before and after exposure to 20 M THC (THC-L) or CBD (CBD-

L) solution in hexanes. The change in (a) h and (b) VT were determined from the average of a 

minimum of 10 devices, where the x-axis legend is the same for both (a) and (b). 
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Figure S13. 2D GIWAXS spectra of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F-AlPc, (d) oCr-AlPc, (e) 

mCr-AlPc, and (f) pCr-AlPc films exposed to 300 ppm THC vapor for 90 seconds. 

 

 

Figure S14. XRD spectra of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F-AlPc, (d) oCr-AlPc, (e) mCr-

AlPc, and (f) pCr-AlPc thin films, before and after exposure to 20 M of THC or CBD solution in 

hexanes, or 300 ppm THC or CBD vapor for 90 seconds. 
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Figure S15. AFM images of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F3-AlPc, (d) oCr-AlPc, (e) mCr-

AlPc, and (f) pCr-AlPc, after exposure to 300 ppm THC vapor for 90 seconds. All images are 2.5 

μm x 2.5 μm, with a scale bar of 500 nm. 
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Figure S16. AFM images of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F3-AlPc, (d) oCr-AlPc, (e) mCr-

AlPc, and (f) pCr-AlPc, after exposure to 300 ppm CBD vapor for 90 seconds. All images are 2.5 

μm x 2.5 μm, with a scale bar of 500 nm. 

 

 

Figure S17. 2D GIWAXS spectra of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F-AlPc, (d) oCr-AlPc, (e) 

mCr-AlPc, and (f) pCr-AlPc films exposed to 300 ppm CBD vapor for 90 seconds.  
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Figure S18. AFM images of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F3-AlPc, (d) oCr-AlPc, (e) mCr-

AlPc, and (f) pCr-AlPc, after exposure to 20 M THC solution in hexanes. All images are 2.5 μm 

x 2.5 μm, with a scale bar of 500 nm. 

 

 

 

Figure S19. 2D GIWAXS spectra of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F-AlPc, (d) oCr-AlPc, (e) 

mCr-AlPc, and (f) pCr-AlPc films exposed to 20 M THC solution in hexanes. 
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Figure S20. AFM images of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F3-AlPc, (d) oCr-AlPc, (e) mCr-

AlPc, and (f) pCr-AlPc, after exposure to 20 M CBD solution in hexanes. All images are 2.5 μm 

x 2.5 μm, with a scale bar of 500 nm. 

 

 

 

Figure S21. 2D GIWAXS spectra of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F-AlPc, (d) oCr-AlPc, (e) 

mCr-AlPc, and (f) pCr-AlPc films exposed to 20 M CBD solution in hexanes. 
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Figure S22. Diffraction pattern of (a) PhO-AlPc, (b) oCr-AlPc, (c) mCr-AlPc, and (d) pCr-AlPc, 

before and after exposure to 300 ppm THC vapor (THC-V) or 300 ppm CBD vapor (CBD-V), 

determined by GIWAXS.  
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Figure S23. Linecut profiles with respect to  using a q range of 0.55-0.65 Å-1 for (a) PhO-AlPc, 

(b) oCr-AlPc, (c) mCr-AlPc, and (d) pCr-AlPc before and after exposure to 300 ppm THC vapor 

(THC-V) or 300 ppm CBD vapor (CBD-V), determined by GIWAXS. 
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Figure S24. Raman spectra of (a) Cl-AlPc, (b) PhO-AlPc, (c) 345F-AlPc, (d) oCr-AlPc, (e) mCr-

AlPc, and (f) pCr-AlPc before and after exposure to THC and CBD vapor and solution. The spectra 

were collected with a 532 nm laser at 10% power and 1-second exposure.  

 

 
Figure S25. Raman spectra of pure (a) THC and (b) CBD oil collected by a 532 nm laser at 10% 

power and 5-second exposure. 
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Figure S26. Low resolution (top) and high resolution mass spectrum (EI) of crude PhO-AlPc. 
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Figure S27. Low resolution (top) and high resolution (bottom) mass spectrum (EI) of crude 345F-

AlPc. 
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Figure S28. Low resolution (top) and high resolution (bottom) mass spectrum (EI) of crude oCr-

AlPc 
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Figure S29. Low resolution (top) and high resolution (bottom) mass spectrum (EI) of crude mCr-

AlPc. 
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Figure S30. Low resolution (top) and high resolution (bottom) mass spectrum (EI) of crude pCr-

AlPc 


