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II 	 	 

 
 

de novo
de novo 	 5-

5- 1α- PRPP 	 

AMP GMP
de novo 	 	 

UMP 	 UMP UDP
UTP 	 UTP
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3- 	 	 ADP	 ATP	 CMP	 CDP	 CTP	 GDP	 GTP	  
TMP	 TDP	 TTP	 IMP 
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-

A (a)

(b)

A (c)

SDS-PAGE
-

 

 (i)  (iii) 
-  

 
 

 
 
 
 

 (a) -

2 1.0 cm 340 nm
A 6.2 103 cm–1 M–1 A
1.0 104 A

1  
 

A 340 nm
A 2.0 µg 

mL–1
- 340 nm

1.0 1 0.38 A
340 nm

1 M min–1 A 1 mg
mol min–1 mg–1 

1 A 1
 

 
2  
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 (b) 2 2  
 

2 -  
 

 (c) 
-  

 
SDS-PAGE SDS

SDS  : 288
1 g 1.4 g SDS

100 	 SDS

SDS 2 -

1  
 

 
 

1 2 3 4 1  
 

 
2  
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B 10730
B (d)

X
4

1618 1846 2574 4746
128 156

100 16 1 B 

2 B
-  

 
d 2

X ×  
 

B -  
 

X
Y B

3
1846 4174 4746 B

-  
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 I  II  
 

I. NMR
 

(i)                (ii)                    1H NMR 
	 

 (i)  (ii) 	 

 
 

 (iii)              	 (iv)               	  (v)                     
1H NMR 	 	 

 (iii)  (v) 	 

 
 

 300 MHz 1H NMR 	 

 δ 5.83 ppm  δ 5.88 ppm 
 (Hz) 	  

 
 (a)	 (b)  

 

(a)  300 MHz 1H NMR 	 

 Ha Hd 
 (J ) 	 

Ha Hd 	  

δ 5.42 ppm ( , J = 11 Hz ( ), 7 Hz ( )) 
δ 5.69 ppm ( , J = 15 Hz, 7 Hz) 
δ 5.97 ppm ( , J = 11 Hz) 
δ 6.52 ppm ( , J = 15 Hz, 11 Hz) 

 
(b)  75 MHz 13C NMR 

	 

	 

 

δ 14 ppm ( ) 
δ 73 ppm 
δ 177 ppm 

 

CH3

OH

Ha Hb

Hc

Hd

CO2H

CH3CH2CH 2-OH C
O

CH3OCH3CH2CH 2

CH3CH2CH 2-Br CH3CH2CH 2-Cl CH3CH2CH 2-Si(CH3)3
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II.  i)  v) 	  A  G 
	 	 

	  G  
 

 
 

HO
O 化合物Ai)

CN

1) NaNO2, HCl

NO2 Fe, HCl OHCH3

NH2NH2
NaOH

加熱

iii)

iv)

化合物C 化合物D

化合物E
化合物F

（窒素原子を含まない）

I2, KI
NaHCO3

CH3

CH3CH3

化合物B

1) CH3CH2CH2CH2Li  (1当量)
2) CH2=O
3) H2O

ii)

v) CH3O

CH3O

OH

OH
MnO2 化合物G

C11H14O4

1) CH3MgBr
2) H3O+

2)
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 I  II  

 
I. 	 7

 

 
 

 2 	  1  2 
	 	  

 

 A  D 	 

 

 
 3  5 IR 	  (CN)  

(OH) 	  (cm–1) 
 

 
1100~1600    1600~2100    2100~2600    2600~3100    3100~3600 

  

F

CHO

NaOCH3

F

CNH3CO2C

CO2CH3

CN

CO2CH3

NaOCH3

1

2
A

CH3CO2CH3

3
（ジアステレオマー混合物）

4（ラセミ体）

1)

2) NaOCH3
 （異性化）

F

CO2CH3

N
H

O

F

CO2CH3

NO
H

F

N
H

OH 2)

HO O

O

NaOCH3

1)

2) HCl

5
（光学活性体）

7
1)

6

C

D

F

N

OSO2CH3

(CH3)3CO O

1) B

2) 光学分割

+

CH3CH2OH
CH3CH2I

CH3CH2O H CH2
CH3

I CH3CH2O
H

CH2CH3 I–
+

(CH3CH2)2O
– HI

	�
 	�
 	�
 	�


	�
 	�
 	�
 	�
 C
O

(CH3)3C Cl, Et3N

C
O

(CH3)3CO OCOC(CH3)3 CH3 S
O

O
Cl, Et3N

NaOCH3LiAlH4

NaBH4 H2, Raney-cobalt

CH3O S
O

O
OCH3, K2CO3

O
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II.  1  5 	  
 
1.  	 

	 N,N-
 

 
2.  (1S,2R)-2- 	 	 

	 (1R,2R)-2-
 

 
3.   1- 	 1-

 
 
4.  3 o-	 m-	 p- 	 Lewis

	 m-
 

 
5.  	 1,3-

 
1.5  

 

O

HO

OH

OH
N
H

O

1098

O

OH

11

Cl
N

NHO

CH3O

CH3

OH

CH3CH3



 

 16 

� I III ^ A 
 
I. ^ ^ n

o o n AM

× × ^ nA

× c n × n

l n × m^

n nM nA ^ × n

n^ l n

nAM x A(a) n

b x nA

n o o x nA

^ n l

A

45 90 180
=d

 
(a) ^ n x

A 
 
II. ^ A 1 dm . 0.1 m nA

 
2.5 10 3 dm3

^ 3.0 1017
g n

nA 5.0 mm n 267 nm
0.25 A ^ log4 . 0.60 100.12

. 1.3
6.0 1023

nA

(a) M ^ Ln M 1.0 cm A

(b) M ^ Ln A

(c) 1.0 mm
A

d
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260 nm^ Ln o o 2.0 102

dm3 mol 1 cm 1 4.0 103 dm3 mol 1 cm 1
m 280 nm^ Ln

o o 1.0 102 dm3 mol 1 cm 1 5.6 103 dm3 mol 1     
cm 1

nA 260 nm 280 nm^ Ln

1.0 mm n o o 0.46 0.59 A

M A

nA

 
III. g ^ A 
 

M
N lo A 

 
 (b)  (c) m

nA ^ n n

n ^

lo A ^ n l

o o A

350 nm  375 nm  400 nm  425 nm  450 nm  475 nm  500 nm  525 nm
550 nm 575 nm  600 nm  625 nm  650 nm 

 (a)  (d) o o nA

^ m n

l n ^ A
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I II  
 
I.  

 
 

×

A B
A A !!

B B !!

 
! = !!!! + !!!!     (1) 

!! !! A B
!! = !!

2  
 (1)

2

 

 
 

 
 

0 1 2 3 1/2 3/2  
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II. W`RGcÙ;ä�"ZQK@e) π�¡AfXQc;Ö2���)ùÑ*
@TcEf)Ħ'si)ē7#
��� 
 

!! = 0.371!! + 0.602!! + 0.602!! + 0.371!! 
!! = 0.602!! + 0.371!! − 0.371!! − 0.602!! 
!! = 0.602!! − 0.371!! − 0.371!! + 0.602!! 
!! = 0.371!! − 0.602!! + 0.602!! − 0.371!! 
 

����!!~!!*�Þø�¡h)2pAfXQc#
8� 
si)�'õ5� 

 
ĭĩ�πģ¡É*y}�� 

� � � � � � � � � �  
Įĩ�ÐħĄ�AfXQc (highest occupied molecular orbital; HOMO) $Ðwð

AfXQc (lowest unoccupied molecular orbital; LUMO) *%9�� 
 
įĩ�� π�¡AfXQc)öĥ)É*�� ��1��öĥ)É$@TcEf

)ħw)ĝ'*%)5�&Ğ|�
8���:�" 2ăî³#đ05� 
 
İĩ�ZQK@e)5�&�ºoĜù�÷)�¡#*�oĜù�$�ù�)q� � �

Ï¾�¶269��ù�*ā¯oĜù�¾;¬,8��²àÀ'��"�

�)5�&¾Č'Ð3���¦j�"�8�¡AfXQc*%9��2 ă
î³#âå; �"õ5�½ą&6+�;ä�"35�� 

 
ıĩ�j69��¡AfXQc'��"���¡h)ģ¡§³*�}	)�¡

AfXQc)|É; 2m���)�¡AfXQcl'¢��8ģ¡)É;
m�8�$'5�"Ö2698��²àÀ'��"�HOMO)��¡h)
ģ¡§³;Ö25� 

 
Ĳĩ�óg�čàÀ'ęí��$����¡h) πģ¡§³*���8��Üª

�8�
8�*���&���2ăî³#âå; �"õ5� 
 
ĳĩ�óg�čàÀ'ęí�8$%)ù��·�&7�%)ù��¶�&8$n

¿�98��2ăî³#âå; �"õ5� 
 
Ĵĩ�ZQK@e�¡)óg>Ae�@TcEf)Đu~;âċè'nÝ����

�)�2'*�!!~!!)��%)�¡AfXQc)@TcEf;ë9+5
��� 

 
 

 

 

 


