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有 機 
 
Chapter 01 烷 Alkanes 
重點 1.1：烷類可以進行自由基取代反應 

 

重點 1.2：合成有機金屬後，可以製造烷類 

 

重點 1.3：烷類的燃燒反應 
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Chapter 02 立體化學 Stereochemistry 
重點 2.1：決定結構組態 

 
 
重點 2.2：比旋光 

 
 
重點 2.3：鏡像過量 

 
 

重點 2.4：常用來描述化合物之間關係的名詞 
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Chapter 04 鹵烷 Alkyl Halides 
 
‧Summary of Nucleophilic Substitutions  

 
 
‧Summary of Eliminations 

 
 

Table: Predicting substitution v.s. elimination at C(sp3)—X under basic conditions 
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Chapter 05 烯 Alkenes 
重點 5.1：特別注意以下反應皆進行同向加成(Syn-Add) 

 

 

重點 5.2：特別注意以下反應皆進行反向加成(Anti-Add) 
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重點 5.3：特別注意以下反應的產物位向(1) 

 

 
 

重點 5.4：常見的加成聚合物(addition polymer)  
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注意：加成聚合物的聚合方式：陽離子聚合、陰離子聚合、自由基聚合、過渡金屬催化聚合  

1. 可形成穩定陽離子的單體結構，如：isobutylene，適合用cationic polymerization  

2. 可形成穩定陰離子的單體結構，如：methyl α-cyanoacrylate，適合用anionic polymerization  

3. 可形成穩定自由基的單體結構，如：styrene，適合用free-radical polymerization  

4. 如果需要形成isotactic form或syndiotactic form或no branching的高強度聚合物，可以使用

Ziegler-Natta催化劑 (TiCl4, AlEt3)  

 
Chapter 06 共軛烯 Conjugated Polyenes 
重點 6.1：1,2-Addition & 1,4-Addition 
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重點 6.2：Diels-Alder Reaction 

 
 
重點 6.3：Pericyclic Reaction 

 
 
Chapter 07 炔 Alkynes 
重點 7.1：Electrophilic Addition Reaction 
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重點 7.2：Terminal Alkynes 

 
 
重點 7.3：Lindlar Catalyst & Metal-ammonia Reduction 

 
 
Chapter 08 Aromatic Compounds 
重點 8.1：常見的芳香化合物親電取代反應 

 
注意：苯環上面有取代基的話，取代基的種類會影響反應速率和產物的位向。  
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重點 8.2：不同取代基的反應活性表 

  
重點 8.3：芳香化合物的親電取代反應位向整理 

 

 
 
重點 8.4：Addition-Elimination Mechanism 

 
 
重點 8.5：Elimination-Addition Mechanism 

 
 
重點 8.6：其他芳香族化合物的反應 
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Chapter 09 醇、醚、環氧化物、酚 Alcohol, Ether, Epoxide, Phenol 
重點 9.1：醇類的反應 

 

 
 

9.2：醇類的氧化反應重點
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重點 9.3：醚類、環氧化物、硫化物的反應 

 

 
 
Chapter 10 醛、酮 Aldehyde, Ketone 
重點 10.1：醛、酮的反應(1) 
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重點 10.2：醛、酮的反應(2) 

 

 
注意：生物合成fatty acid 是利用malonyl thioester 和acetyl thioester 進行Claisen Condensation 
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重點 10.3：醛、酮的合成 

 
 
Chapter 11 酸和酸的衍生物 Acid, Acid Derivatives 
重點 11.1：酸和酸的衍生物的反應 

 
 
重點 11.2：常見的縮合聚合物(condensation polymer) 
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Chapter 12 胺 Amines 
重點 12.1：胺類化合物的反應 

 
 

重點 12.2：胺類化合物的合成 
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[綜合演練]  

1. Draw three contributing structures of the following amide and state the hybridization of the O, C, 

and N. In which orbitals do the three lone pairs drawn reside? 

N
C

CH3

O

H

H  

解： 

 

N
C

CH3

O

H

H
N

C
CH3

O

H

H
N

C
CH3

O

H

H

 

NCH3

C

O

H

H

sp2

sp3
sp2

sp2

N
C

CH3

O

H

H

sp2
sp2

2p

 

2. Following are three contributing structures for diazomethane, . This molecule is used is 

used to make methyl esters from carboxylic acids. 

2 2CH N

RCOH

O

CH2N2 RCOCH3

O

N2
 

C N
H

H
N C N

H

H
N C N

H

H
N

(I) (II) (III)

 

 Which contributing structure makes the largest contribution to the hybrid? 

解：(II) 

3. Calculate the ratio of the diequatorial to diaxial conformation of trans-1,4-dimethylcyclohexane at 

25C. (  1,3-diaxial interactions3.64 kJ/mol) 3CH / H
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解：

 

 

eqK 

eqG RT nK      

3
eq3.64 4 (8.314 10 )(298) nK     

 
eqK 357

 

 

z

357

1


  

 

357
100% 99.7% ：

357 1  

4. There are four cis, trans isomers of 2-isopropyl-5-methylcyclohexanol, which is the most stable? 
OH

 

2-Isopropyl-5-methylcyclohexanol 
解：

 

OH OH OH OH

most stable  

5. The more stable conformation is 

(a) trans-1,2-Dichlorocyclohexane 

(b) trans-1,3-Di-tert-butylcyclohexane 

(c)cis-1,4-Di-tert-butylcyclohexane 

解：(a) 

Cl

Cl

  (c)

twist-boat conf ormation

 (b)

twist-boat conf ormation

 

6. Arrange these compounds in order of decreasing (less negative) heat of com bustion: 

ne, 2-methylpentane, and 2,2-dimethylbutane (a) hexa

(b) cis-1,2-, trans-1,2-, trans-1,3-,and cis-1,3-dimethylcyclohexane 
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(c) 

H

H

H

H

I II III I  V

：(a) hexane2-methylpentane2,2-di thylbutane 

(b) cis

解 me

-1,2-trans-1,3-trans-1,2-cis-1,3- 

(c) IIIIVIII 

. Are the following structures chiral as drawn When placed in a solution at 298K, which structure 

will shown an optical rotation? 

 

7 ? 

(a) (b) (c) (d) (e) (f )

 

解：chiral: (a) (b) (d) 

 optical rotation: (a) (d) 

8. Which of the following compounds are chiral? Which, if any, are meso? Which, if any, does not 

have a possible diastereomer? 

(a) (b) (c) (d)

 

解： mers: (d) 

9. he following statements, answer True or False. 

(a) All chiral centers are also stereocenters. 

(b) All stereocenters are also chiral centers. 

(c) All chiral molecules are optically active when pure. 

r. 

解：True: (a) (c) (f) 

False: (b) (d) (e) 

chiral: (a) (b)；meso: (c)；diastereo

To t

(d) All mixtures of chiral molecules are optically active. 

(e) To be optically active, a molecule must have a chiral cente

(f) To be meso, a molecule must have at least two chiral centers. 
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10. t kind of isomers are the enantiomers of BINAP? Wha

pph2

pph2

BINAP

 
6 5Ph C H   

11. aximum number of stereoisomers possible for tetracycline. 

解：Atropisomers 

Mark all stereocenters and state the m

  





OH O OH O
OH

N(CH3)2

HO CH3

OH

NH2

C

O

Tetracycline

  32 stereoisomers 

12. Which are meso compounds? 

(a)

解： 

C C
H H

CH3 CH3

Br Br

  (b) C C
H CH3

H3C Br

Br H

  (c)

CH3

OH

HO

  

(d) CH3OH

OH

  (e) CH3

OH

OH

  (f)

CH2OH

H OH

CH2OH

H OH
  

CO2H
CH OH H2

H OH Cl Cl
(g)

CH2OH

HO H
  (h)

OH

H CO2H

OHH
  (i)

Br Br

H

  

13. A solution is prepared by dissolving 400mg of testosterone, a male sex hormone, in 10.0mL of 

解：(a) (c) (d) (f) 
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ethanol and placing it in a sample tube 10.0cm in length. The observed rotation of this sample at 

e specific rotation of testosterone. 

解：

25C using the D line of sodium is 4.36. Calculate th

25
D

4.36
[ ] 109

0.0400g
(1.00)

10.0mL

 
    

 
 
 

 

14. The specific rotation of optically pure (S)-()-mandelic acid is 158, the sample is a mixture of 

mandelic acid enantiomers with a specific rotation of 134. For this sample, calculate the 

following. 

meric excess of this sample of (S)-()-mandelic acid. 

(b) The percentage of (S)-()-mandelic acid and of (R)-()-mandelic acid in the sample. 

解：(a

(a) The enantio

) 
134 

e.e. 100 84.8%
158

  
 

 

(b) 92.4% (S)-()- and 7.6% (R)-()-mandelic acid 

15. Alcohols are weak organic acids, pka 16~18. The pka of ethanol 9. Which of the 

following bases reacts with ethanol equilibria lie considerably toward the right? 

(A

- , is 15.3 2CH CH OH

(B) NaOH  (C) 2NaNH  (D) 3NH  ) 3NaHCO  

解：(C) 

s insoluble in water, but its sodium salts, , is quite 

soluble in water. Will benzoic dissolve in 

(B) (C) )

解：(A) (B) (C) 

17. Phenol, , is only slight soluble in water, but its sodium salts, , is quite soluble 

in water. Will phenol dissolve in 

(A (B) (C) )

解：(A) (C) 

18. ich of the follo cloalkanes would yo  to show cis-t  isomerism? 

(A) Bicyclo[2,2,2] octane  

(B) Bicyclo[4,3,0] nonane  

icyclo[2,2,1] heptane  

(D) 1-Chlorobicyclo[2,2,1] heptane  

16. Benzoic acid, 6 5 2C H CO H , i 6 5 2C H CO Na

(A) 3 (aHCO  (aq)NaOH  aq)N  2 3 (aqNa CO

 6 5C H OH 6 5C H ONa

) (aq)NaOH  3 (aq)NaHCO  2 3 (aqNa CO  

Wh wing bicy u expect rans

(C) 2-Methylb

(E) 7-Chlorobicyclo[2,2,1] heptane 
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解：

The naturally occurring ephedrine is levorotatory and has the following structure. Assign R or S 

configuration to each stereo-center. 

  (B) (C) 

19. 

C6H5 H

C C

CH3

NHCH3
HO

H
21
D[ ] 41     Ephedrine, 

解：

20. 

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

O

CH3

O

H

O
C

O

H
CH3

H

C

CH3

H

C

H C3

CCH3O

Py IIrethrin

 

ow many stereoisomers are possible for Pyrethrin II? 

(b) Calculate the index of hydrogen deficiency for Pyrethrin II? 

21. owing are e s for a series of  single s 





 

解： 

(a) H

解：(a) 64 (b) 9 

Foll  l ngth  C bondC

解： 

3

3 2 2 3

H C CH H C CH CH H C CH CH CH HC C CH

1.0 pm 146.5 pm 145.9 pm

(sp ) (sp ) p sp ) (sp sp )

50% S 58% S 66% S 75% S

       



  

 
3 2 3 2 2 3

153.7 pm 15

 

3 3 2sp sp (s

22. What major product would you expect to obtain from each of the following reactions? 

  

(a) 3CH CH CHBr HCl    3 2CH CH CHBrCl  

O

ClCH2CH2CCH3

O

 *(b) CH2 CHCCH3 HCl   
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CH3

CH3CCH2I

CH3

(c) CH3C CH2   ICl

Cl

 

(d CCH3

CH3

OCH3

CH3  

CH3

) CH3 C 2 4H SO
3CH OH   CH2

CH3

Cl

OCH3
H

 *(e)

CH3

2 3Cl , CH OH

 

  

*(f)
OH

 2Br   

O Br

 

(g)
OH

 
2 4

2H O
H SO  

O

 

Br

H
H

O
O

 

 

2Br , NaOH*(h)   
H

CO2H

CH3

H

Br

Br

 

CH3

2 2CH Cl
2Br*(i)   

H
 

(j) 

But  

2 2CH ClBr2   

Br

BrBut

 

(k) 

 

3

2 2

1. BH THF
2. H O , NaOH

  

OH
H

 

(l)  2Et NH   N.R. 

Et

(m)
O

 2Et NH   

O

N
 Et
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23. nge the alkenes in order f increasing rate of reaction with 

(a)HI  (b) 2   (c 4   (d)   (e)mCPBA 

Arra o

2 2Br , CH Cl ) 2 2H O, H SO 3O

CH3 C

CH3

CHCH3 CH3CHCH

CH3

CH2 CH CCH2CH3

CH3

I II

 

III

解：(a) (b) (c) (d) (e) 

 II 

24. Fill in each box with the appropriate reagent: 

IIII

A B

Br Br

Br

C

D
O

E

NH2

 

解： , light；2A Br 2 3B CH CHBr, AlBr  ； ) ； 

 ； i

2 3 (C NaNH , NH 

2 4 2 4D H SO , H O, HgSO 3 2E NH , H , N  

25. Show reagents to bring about each conversion. 

D

D

D

A

B

C

D

E

F  

解： ；2 3LiND , NDA  2 3 3B 1. NaNH , NH 2. CH I ； 2 6 3 2C B D , CH CO H ； 

 ； ；2 6 3 2D 1. B H 2. CH CO D 3 ( )E Na, NH  2F H , Lindlar’s catalyst 



102 高點建國後西醫考前必讀精選 

 

2 － 23 

26. Show how to bring about this conversion. 

(a) ?   

 

(b) 

 

?   

解：(a) 1. 2. ) 3. 4.

 (b 1. 2. ) 3. , Lindlar’s catalyst 

27. Draw the expected products for the following reactions. 

  解： 

*(a

2 4Br , CCl  2 3 (3NaNH , NH   3CH I  3 ( )Na, NH   

) 2 4Br , CCl  2 3 (2NaNH , NH   2H

) Br

OTBDMS

 
4

1. HC CLi, DMSO

2. Bu N F 
  

OH

 

(b)
O  O H

O

 21.Sia BH, THF, 0 C

2 2 2 3 22. H O , K CO , H O
 

 

2

3

H O
CH OH

  

O

 *(c)

 

3 2CF CO HO

O
O

 

*(d)

Me

Me

 

3O 5% KOH
H O

 
2

  

Me

O
 

28. Give the major product of the following reactions. 

  解： 

(a)

  
2 2

1. NBS
2. CH Cl , light

  
Br
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Br  

 

HBr
Peroxide

  (b)

O
  2

3

1. O , initiator

2. H O  OH
 

*(c)

 

and

 

 

BrBr  heat
2Br   *(d) 

29. Which compound in each se ndergoes more rapid solvolysis when refluxed in ethanol? Show the 

 product form  from the more reactive compound. 

(a)

t u

major ed

  解： 

 

Br Br Br

；

OC2H5

 

or 

  
Cl  ； OC2H5  or Br

 
Br(b)

or 

Br

 

BrBr

 

；(c) OC2H5

 

*(d) ；

OCH2CH3

 Cl
 

Cl

Cl

or 

 

*(e)

Br

 

or 

Br

 

Br

； OC2H5
 

OSO2Ar

 or 

OSO2Ar

 

OSO2Ar

；

OAc

 *(f)
 

  (solvolysis in acetic acid) 

*30. Arrange the relative rates of solvolysis of these compounds in aqueous acetic acid. 

  

Br Br Br

(CH ) CBr3 3

III IVI I

 

解：I IIVII 

I

II
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*31. ange the relative rates of olvolysis under experimental conditions favoring SN1 reaction. Arr  s

IIII II

Cl O Cl
O

Cl
 

解：IIIIII 

32. Predict whet r each reaction proceeds predominantly by substitution (SN1 or SN2) or elimination he

(E1 or E2) or whether the two compete. Write structural formula for the major organic product(s). 

  解： 

2

80 C
H O

NaOH    
 2(E )  (a) 

Cl

 

NEt3BrBr
(b)

 2 2

30 C
3 CH Cl

Et N     
 

 (SN2) 

*(c)

Br

3 DMF
NaN   N3  (SN2)  

 Br

 
3 DMSO
SNa(d) CH   

SCH3

 (SN2) 

Cl  

*(e)  3CH OH    

OCH3

 (SN1) 

*(f) Br  3 2CH CO H    OAc OAc  (SN1) 

(

Cl
 

 

3CH OH* g)   3CH ONa  2(E )  

*(h) 3CH OH
3CH ONa    2

Cl  

(E )  

Br

 

2 5

warm
C H OH  

(SN1) (E1)

OC2H5

 (i)
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*(j)
Br

Ph

Ph
H

H

H3C 2 5

2 5

C H ONa
C H OH

  
C C

Ph

 H Ph

CH3  2(E )  

*(k) meso-1,2-Dibromo-1,2-diphenylethane

 

CH ONa3

3CH OH
  

C C
Ph

H Br

Ph
 2(E )  

H

HH

 
2 5

2 5

C H ONa
C H OH

   2(E )  (l) H

DH
Br

(m)
Br  

2 5

2 5

C H ONa
C H OH

   2(E )  

(n)

I

 
2 5H ONa

2 5C H OH
C  N.R. 

(o ) 2H O
3 2 warm

CH CH CHCH Cl    CH3CH  CHCH2OH  CH3CHCH  CH2

OH

 (SN1) 

33. Give the major product of the following reactions. 

  解： 

(a) 

O

NH2

Br
OCH3

N

CO CH

3Et N

Br  

  

2 3

 

2

NaOH
H O

  
N

N*(b)
N

Cl

 

OH OH  

*(c)

OH

Cl

 

OH

OH

 
3 2

NaOH
CCH H OH
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OH

Cl

O
OH

 
3 2

OH
CH H OH

Na
C

*(d)   

 

*(e)

O O
 

 1. NaNH , THF2

2.
  A NaCN

DMSO
  B 2H O, HCl  C 

解：A:

Br Cl

B:

O O
CN

 

O O
Cl

 

 C: HO
CN

 

OH

  2 4H SO
warm

 (f) 

H

O

 )

OH

OH  
2 4H SO*(g  

HO OH
 

O

 2 4H SO*(h)  

*(i)

 

41. OsO
2. H SO2 4

  

O

 

OH

OH

 

4HIO  
O

(j) HCHO

*(k)

 

HO

H

O

 

21. H O

42. HIO
  

O

H 2HCO H  

*(l)
OH

H

O
 

3ArSO H  

O
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(m)

OH

OTs
 

NaOH  
O

 

(n)

O

 HCl   Initial major products 

OH

Cl  

(o)

O
CH3  HI   Initial major products 

OH
3CH I  

O
 HBr

(1.0 equiv.)

 

 
BrHO

HO

(SN1) (E1)  

(p)

O
 excess HBr     Br Br  (q)

H

CH3
OH

OH

 

H

CH3

O  *(r) 2 4 2H SO , H O  

CH3 C C CH3

CH3 CH3

O
 

3BF*(s)   

O

CH3CC(CH3)3  

(t)

HO HO
Cl

OH

  
HOCl  

*(u)

O

 

O

 2 4H SO , THF  

(v) C 2 2 2 2 2 2Cl NaOH, H O Cl , H O Ca(OH) H O, HCl
3 2 heat heat

H CH CH A B C D E       

解：  

HO

OH

OHCl

OH

OHOHCl OH
O

A. B. C. D. E.  
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34. the following compounds in order o decreasing wavenumber of the List f C O  absorption band: 

(a) 
O

O

1735 cm1

O

1715 cm1

N

O

1670 cm

H
 

1

(b) 

O

1850 cm1

O

1780 cm1

O

1745 cm1

O O

1715 cm1 1685 cm1

 

35. Indicate whether the arrowhead hydrogens in the following compounds are homotopic, enantiotopic, 

or diastereotopic. 

(a)   (b) 3 2CH CH Br   (c) 3 2 3CH CH CH   (d)

H

H

CH3  

H

H

 

解： nantiotopic (b) Enantiotopic ( ) Homotopic (d) Diastereotopic 

36. Give the major product of the following reactions. 

  解： 
(a)

(a) E c

 
2

3 2 2 3 2 Et O
CH CH CH C CH CH CH MgBr     

*(b)

3 2 2 3 3CH CH CH C CMgBr, CH CH  

H

H
OH

 
2Et O

Zn(Cu)
2 2CH I   

H

H
OH

O
 

O

 
2

Zn(Cu)
2 2 Et O

CH I   

O

 (c)

*(d)

O

O O

H

S CF3

O

O

 

3 2(CH ) CuLi
-78 C, ether

  

CH3

O O

H
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O

OH

OH

O

O

OH 3 2

2

1. (CH ) CuLi, 40 C
2. H O, HCl

   (e)  

 

*(f) BrCH2COEt

O

 
3(MeO) P

2.
A B    A. (MeO)2PCH2COEt

O O

B. OEt

O

 1. BuLiO

H

(g)

OH

H

O

 A B


   

O

A.

B.

OH

O OH

 

*(h)

O OMe  

2H O, HCl  

OH

H

O

 

O

OH

O

 

Cl

*(i)
22. HCl, H O

1. NaOH, THF  

 

Cl

O

 

2 5

2 5

C H ONa
C H OH

  OC2H5

O

 *(j)

O

 

2

3 3

1. Br
2. CH ONa, CH OH

  
OCH3

O

 *(k)

O

 2

1. HCl
2. NaOH
3. HCl, H O

  OH

O

 *(l)

H

  

O

H

 *(m)

OH
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O

 

O

 
3ArSO H*(n) 

O

OH
 

H
 

4 2 2

4

1.SnCl , CH Cl
2. NH Cl

  (o)

OH

OH OCH3

 
O

O
 HBr*(p) 

 

3CH OH

(q

 

)

HO

O

O

   

解：

Ph3p
O

O

 

H

O

OH

O O

 

(r)

O

H

   

O

H

O

H

 

O

Ph3p

(s)

H

H

O

 22. H O, HCl

1. MgBr
  

H

H

HO
 

37. Show how to bring about the following conversions. 

(a) 
H

O

 
?  H

O

HO

OH

 

O
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H

OOH

 
H

O

 
?(b) Br 

(c) 

O

 
?   

  

O

H

O

(d) 
H

? 

(e) 

Br

 
?  

Cl

O

 

解：(a) 1. 2 2. Dilu, 3CH OH , 2 4H SO  4KMnO , OH , cold 3. , HCl 

1.

2H O

 (b) 
OHHO

, H  2. Mg, ether 3. 4. , HCl 

 (c) 1.

6 5C H CHO  2H O 

HC CH , 2NaNH  2. 3. , Lindlar catalyst 4. , heat 

 (d 1.

2H O  2H 4KHSO

) OH , 2H O ,   2. 2 3CH pph  

 (e) 1. T-BuOK 2. 3. 4.2 4H SO , 2H O  2 4H CrO  2C1 , H  

38. Give the major product of the following reactions. 

  解： 

(a) 
OH

O

OH

CH3 CH3

 
OC2H5

O

OH

CH3 CH3

 2 4H SO (cat.)

2 5C H H


O
  

H

H
CO2H

OCH3O

OH

 

2 2CH N
CH OH3

(b)   

H

H
CO2CH3

OCH3O

OH

 

CH3CH2CH2COC(CH3)3

O

 

CH3

(c) CH3CH2CH2COH

O

CH2CH3C
H  

 

*(d) ph C C ph

O O

 

2

22. HCl, H O
1. NaOH, H O,   Ph C C

OH

OH O

Ph
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*(e)

CHO

 

3 3

2

1. CH OCH pph
2. H O, HCl

  

CH2CHO

 

 3 3 3

2

Cl

1. CH OCHCH , pph , BuLi
2. H O, HCl




 
CH3

O

 

O

 *(f)

 

*(g)
O

   O  

CH2 S
CH3

CH3

O

   

O

 

CH2 S
CH3

CH3O

*(h)

39. w the product expected when the following unsaturated -ketoester is treated with 

(a) H2 (1 mol), Pd, EtOH 

H4, CH H 

lH4, THF 

IBAL-H 8C 2  O 

Sho

(b) NaB 3O

(c) 1. LiA 2. H2O 

(d) 1. D , -7 . H2

OEt

OO
 

O O

解：(a)
OEt

 (b)
OEt

OOH

OH

OH

  (c)  

 (d)
H

OOH

 

40. Show the product of treating this anhydride with 

O

O

OH

H

 

(a) H2O, HCl, heat 

2O, NaOH, heat 

(c) 1. LiAlH4 2. H2O 

H3OH 

(e) NH3 (2 mol) 

(b) H

(d) C
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解：(a)

H

H

OH

OH

O

O

 (b)

H

H

ONa

ONa

O

O

 (c)

H

H

OH

OH
  

 (d)

H

H

OH

OCH3

O

O

 (e)

H

H

ONH4

NH2

O

O

 


