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Figure 1. Chemical structure of sphingomyelin and the truncated model. 

 

;��µ¶=BCD?EFG>?J0·k£NBCD?E�?�¸��¹0ºk£N»B»

¼>?w�S(Figure 1)d·k¹N 2SN½|kR¾]J¿�N¡L¤ÀÁÂÃebcÁ0Ä

Å�tu�p� 7-C¥}®¸��¹ 3-C¥TÆÇÈÉqOvwÊ�qdB3LYPËÌÍÎÏ

ÐÑ����� 6-31G(d,p)¹Ò��Ó]}cÔÕ|Ov]S��031P-NMR N8¯ÍÖ[1]�

°±×cqØ0RHF/6-311+G(2d,p)}® B3LYP/6-311+G(2d,p)]}c NMR-GIAO��w É

qdaq08¯ÙÚ�NÛÜwÝcqØ]0IEF-PCM¶[5]wÊ��ÞßàÖwáuâã}

®OvÔÕ|]`ØqdOvÔÕ|��]J GAMESS-US[6]wÊ�0NMR-GIAO ��]J

Gaussian 03[7]wÊ�qd 

 

;ÍÖ=��¬ebq B3LYP/6-31G(d,p)OvÔÕ|]}cBCD?EFG>?HSMINäå

Ov(1 2)0ÛÜ×ckR����LæçèéBCD?EFG>?(DHSM) NäåOv(1’ 2’)

]Ûp NMR-GIAO��w ÉqÍÖw Table 1]êpqd1 1’J0tugkRÍÎw~�ëì

�¹íçèéî��¹ï]02 2’J¸Fèíçèéî��¹ï}®»B»¼>?íçèéî

��¹ï]�Sd�N NMR-GIAO��ÍÖ]Jð#ñòÁóebcqØ08¯ô�Nõö°

±J÷p�d1 me 1’}® 2 me 2’øN|ù�Cúû|w !"10!"2�ü×�0�býb

!"1=#0.170!"2=+0.13�þÉqd8¯ôN|ù�Cúû| !"=+0.21]°ÿäåOv 2 2’N 

!Á4"pqd�bJ��NÍ³[4]�#4"×cd 



Table 1. Calculated 31P-NMR-GIAO chemical shifts (isotropic value) [ppm] by 

B3LYP/6-311+G(2d,p) and HF/6-311+G(2d,p). 

 Calculated " from the reference of H3PO4  

Model B3LYP/6-311+G(2d,p) HF/6-311+G(2d,p) "exp [1] 

1 (SM) +8.80 +10.81 #0.09 

2 (SM) +7.85 +10.69 #0.09 

1’ (DHSM) +8.62 +10.60 +0.12 

2’ (DHSM) +7.98 +10.98 +0.12 
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Table 2. Differences of calculated 31P-NMR-GIAO chemical shifts between SM and DHSM models 

[ppm] by B3LYP/6-311+G(2d,p)//B3LYP(IEF-PCM)/6-31G(d,p). 

$r !"1 !"2 !"exp [1]

Gas #0.17 +0.13  

2 #0.63 +0.03  

4 #0.63 +0.38 +0.21 

8 #0.76 +0.27  
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