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Figure S-6. IRMPD spectra of 4 compared with peaks predicted using Gaussian09 a 

Table S-5.  IRMPD band positions and assignments for 4 a,b 
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a   Gaussian 09, Revision B.01, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. 

A. Robb, J. R. Cheeseman, G. Scalmani, V. Barone, B. Mennucci,  G. A. Petersson, H. 

Nakatsuji, M. Caricato, X. Li, H. P. Hratchian, A. F. Izmaylov, J. Bloino, G. Zheng, J. L. 

Sonnenberg, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, 

Y. Honda, O. Kitao, H. Nakai, T. Vreven, J. A. Montgomery, Jr., J. E. Peralta, F. Ogliaro, M. 

Bearpark, J. J. Heyd, E. Brothers, K. N. Kudin, V. N. Staroverov, T. Keith, R. Kobayashi, J. 

Normand, K. Raghavachari, A. Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi, M. Cossi, N. 

Rega, J. M. Millam, M. Klene, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J. Jaramillo, R. 

Gomperts, R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, 

R. L. Martin, K. Morokuma, V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannenberg, S. 

Dapprich, A. D. Daniels, O. Farkas, J. B. Foresman, J. V. Ortiz, J. Cioslowski, and D. J. Fox, 

Gaussian, Inc., Wallingford CT, 2010. 

 
b SBS= small basis set (B3LYP/6-31G**); LBS=large basis set (B3LYP/6-311++G**) 
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Figure S1: Comparison of the IRMPD spectrum of the d4-homodimer of 1- 
methylcytosine (1-d4, panel A) with that of the d4-homodimer of 1-methyl-d3- 

cytosine (panel B), demonstrating that the strong band near 3000 cm
-1 
comes 

from methyl CH stretching vibrations. 
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Figure S2: Comparison of scaled and unscaled harmonic and anharmonic 
calculated spectra of 1-methylcytosine proton-bound dimer (1) vs experimental 
IRMPD spectra of 1-methylcytosine proton-bound dimer (in silhouette). [19] 
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Table S1: Comparison of calculated bands and experimental IRMPD bands 
for 1-methylcytosine proton-bound homodimer (1). [19] 
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Figure S3: Comparison of scaled and unscaled harmonic and anharmonic 
calculated spectra of 5-fluoro-1-methylcytosine proton-bound homodimer (2) 
vs experimental IRMPD spectra of 1-methylcytosine proton-bound dimer (in 
silhouette). [19] 
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Table S2: Comparison of calculated bands and experimental IRMPD bands 
for 5-fluoro-1-methylcytosine proton-bound homodimer (2). [19] 
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Figure S4: Comparison of scaled and unscaled harmonic and anharmonic 
calculated spectra of 1,5-dimethylcytosine proton-bound homodimer (3) vs 
experimental IRMPD spectra of 1-methylcytosine proton-bound dimer (in 
silhouette). [19] 
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Table S3: Comparison of calculated bands and experimental IRMPD bands 
for 1,5-dimethylcytosine proton-bound homodimer (3). [19] 
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Figure S5: Comparison of scaled and unscaled harmonic and anharmonic 
calculated   spectra   of   1-methylcytosine/5-fluoro-1-methylcytosine   proton- 
bound heterodimer (6) vs experimental IRMPD spectra of 1-methylcytosine/5- 
fluoro-1-methylcytosine proton-bound dimer (in silhouette). [19] 
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Table S4: Comparison of calculated bands and experimental IRMPD bands 
for the 1-methylcytosine/5-fluoro-1-methylcytosine proton-bound heterodimer 
(6). [19] 
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Figure S6: Comparison of scaled and unscaled harmonic and anharmonic 
calculated  spectra  of  5-fluoro-1-methylcytosine/1,5-dimethylcytosine  proton- 
bound  heterodimer  (4)  vs  experimental  IRMPD  spectra  of  the  5-fluoro-1- 
methylcytosine/1,5-dimethylcytosine proton-bound dimer (in silhouette). [19] 
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Table S5: Comparison of calculated bands and experimental IRMPD bands 
for 5-F-1-methylcytosine/1,5-dimethylcytosine proton-bound heterodimer (4). 
[19] 
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Figure S7: Comparison of scaled and unscaled harmonic and anharmonic 
calculated spectra of 1,5-dimethylcytosine/5-fluoro-1-methylcytosine proton- 
bound heterodimer (5) vs experimental IRMPD spectra of the 1,5-dimethyl- 
cytosine/5-fluoro-1-methylcytosine proton-bound dimer (in silhouette). [19] 
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Table S6: Comparison of calculated bands and experimental IRMPD bands 
for the 1,5-dimethylcytosine / 1-methylcytosine proton-bound heterodimer (5). 
[19] 
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Figure S8:  Comparison of the IRMPD spectra of heterodimer 4 (lower red 
trace) and heterodimer 5 (upper blue trace).   The upper trace shows 

absorptions from CH stretches (small, sharp band near 2885 cm-1) not 
observed in the lower trace, which are therefore assigned to the methyl 
group at the 5-position of the 1,5-dimethylcytosine partner in the dimer. 
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Figure S9: Experimental solid state MAS NMR 1H spectrum (600 MHz) 

of the iodide salt of 1 
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Figure S10: Comparison of experimental solid state 13C spectrum (top) of 

the iodide salt of 1 (B form) and the predicted 13C spectrum for isolated 1 
(bottom) computed using Gaussian09 at B3LYP/6-311++G**. 
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Figure S11: Comparison of experimental solid state 15N spectrum (top) of 

the iodide salt of 1 and the predicted 15N spectrum for isolated 1 (bottom) 
computed using Gaussian09 at B3LYP/6-311++G**. 
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Figure S12: Comparison of experimental IRMPD spectrum (red) of gaseous 
1 and the experimental powder IR spectrum (blue; mixture of polymorphs) 

of the iodide salt of 1 in the 1000-1800 cm-1 domain 
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Figure S13: Comparison of single crystal IR spectra of the iodide salt of 1 
principally in the B crystal habit (red) and principally in the A crystal habit 
(blue, corresponding to previously published crystal structure of the iodide 
salt of the proton-bound dimer of 1-methylcytosine [6]). 
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Figure S-14:  FT-IR spectra of the crystalline iodide salts of the proton-bound 

dimer of 1-methylcytosine and of its d5 deuterium-exhanged isotopomer.  

Black arrows indicate the 1890 cm-1 band present in both spectra.  Red arrow 

in the top blowup indicates the band that coincides with the 1570 cm-1 band 

observed by IRMPD for gaseous ion 1. 
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