
Organic Chemistry



氯苯那敏



Naming aldehydes and ketones using IUPAC rules



◆ The stem names of amines are derived from those of the parent alkanes, defined by the longest continuous 

chain (LCC) of carbon atoms that contains the functional group.

◆ For an amine, drop the –e from the alkane name and add the ending –amine. 

◆ To indicate the position of a substituent on amines, number the chain in the manner that gives the amino 

carbon atom the lowest possible number. In cyclic amines, it is understood that the amino carbon atom is C1.

Naming aldehydes and ketones using IUPAC rules



氨的分类与命名



氨                                        胺                                        铵 

Ammonia                              Amine                             Ammonium

氨的分类与命名

NH3
RNH2、RNHR’、R1R2NR3 R1R2N+R3R4X-



解释原因

Hydrogen bond between amines



氨的碱性

1）脂肪胺碱性>氨分子

2）芳香胺碱性<脂肪胺

原因：芳香胺上N原子的孤对电子可以共振

到pi体系，相对减弱了可以结合质子的电荷

的能力



氨的碱性



氨的碱性



氨的制备



氨的制备













Outline:



醛、酮的分类、结构和命名

酮 (Ketone)醛 (aldehyde)

羰
基
化
合
物

脂肪族醛、酮

芳香族醛、酮

,-不饱和醛、酮

分类



The following are the IUPAC rules for naming aldehydes and ketones:

Naming aldehydes and ketones using IUPAC rules

◆ The stem names of aldehydes and ketones are derived from those of the parent alkanes, defined by the longest 

continuous chain (LCC) of carbon atoms that contains the functional group.

◆ For an aldehyde, drop the –e from the alkane name and add the ending –al. 

◆ For a ketone, drop the –e from the alkane name and add the ending –one. 

◆ To indicate the position of a substituent on an aldehyde, the carbonyl carbon atom is always considered to be C1; 

it is unnecessary to designate this group by number.

◆ To indicate the position of a substituent on a ketone, number the chain in the manner that gives the carbonyl 

carbon atom the lowest possible number. In cyclic ketones, it is understood that the carbonyl carbon atom is C1.



Naming aldehydes and ketones using IUPAC rules



Naming aldehydes and ketones using IUPAC rules

Pentane-2,4-dione Butanal
Heptan-4-one 5-Hydroxypentan-2-one

3-methylpentan-2-one 1-cyclopentylpropan-2-one 4-hydroxybutanal Hexane-1,6-dial

octane-2,7-dione (Z)-5-bromohex-4-en-3-one (Z)-5-chlorohex-4-enal (S)-3-bromopentan-2-one



结构

➢ C=O是一个极性基团，具有偶极矩

➢ C=O双键是由一个键和一个键组成的

醛、酮的分类、结构和命名



醛、酮的制法

① 由醇制备

Sarrett reagent: 氯铬酸吡啶盐(PCC)



② 由不饱和烃制备

醛、酮的制法



③ Friedel-Crafts 酰化反应合成芳酮

醛、酮的制法



④ Gattermaan-Koch反应合成芳醛

醛、酮的制法



⑤ 芳烃侧链的氧化

醛、酮的制法



醛、酮物理性质

➢ 醛酮的沸点比相应相对分子质量的烷烃高

➢ 羰基能与水形成氢健，故低级醛酮能与水混溶，高级醛
   酮溶解度随分子量增加而下降

➢ 醛酮分子间不能形成氢健，故沸点低于醇

➢ 脂肪族醛酮相对密度小于1，芳香族醛酮相对密度大于1

(偶极矩增加了分子间的吸引力)



第七章 醛和酮

7.1 醛、酮的结构和命名  

7.2 醛、酮的制法

7.3 醛、酮物理性质

7.4 醛、酮化学性质

7.5 重要的醛、酮

本章内容



醛、酮化学性质

-

+


性质分析
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H
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O

H(R)



醛、酮化学性质



醛、酮化学性质



醛、酮化学性质



醛、酮化学性质



醛、酮化学性质



醛、酮化学性质





















4. N-containing nucleophiles

（1） Imine formation: The reaction of ammonia or primary amines with aldehydes and

ketones, under acid catalysis (pH=4~5), proceeds first via addition, followed by dehydration of

the intermediate to form imines. Substituted imines derived from primary amines are also

called Schiff bases (席夫碱). The mechanism is an addition-elimination process.

➢ Imines undergo hydrolysis in dilute acid to regenerate the original aldehyde/ketone and

amine, making this a useful method for carbonyl group protection. Catalytic

hydrogenation of imines is also an important route to secondary amines.
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亚胺不稳定，但
芳醛与芳胺生成
的亚胺较稳定。



（2）Formation of Enamines

Secondary amines undergo nucleophilic addition with aldehydes/ketones that contain α-

hydrogens. However, since there is no extra hydrogen on the nitrogen atom of the addition

intermediate to dehydrate together with the newly formed hydroxyl group, the hydroxyl

group can only eliminate with a hydrogen on the adjacent α-carbon to form a carbon-

carbon double bond. The resulting product is called an enamine, and the formation of

enamines is also reversible.

烯胺（90%）
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乙醛缩氨基脲

+ +  H2OCH3CHO H2N    NHCNH2

O

CH3CH=N     NHCNH2

O

丙醛-2,4-二硝基苯腙（黄色沉淀）

CH3CH2CHO NO2

O2N

H2NNH+ NO2

O2N

H=N-NHCH3CH2C + H2O

环己酮肟

O

+  NH2OH

NOH

+  H2O

（3）Formation of Oximes, Hydrazones

Certain amine derivatives (hydroxylamine, hydrazine, and semicarbazide, （羟胺、肼、氨基脲）

) undergo addition-elimination (dehydration) condensation reactions with aldehydes and

ketones to form imine derivatives

羟胺

2,4-二硝基苯肼

氨基脲

(1)

(2)

(3)



d) Reaction with amine derivatives

（3）Formation of Oximes, Hydrazones



（5） Reduction Reactions of Aldehydes and ketones

Two Types of Carbonyl Group Reduction

Reduction to hydroxyl group Reduction to methylene group



（5） Reduction Reactions of Aldehydes and ketones

Reduction to hydroxyl group



➢ NaBH₄ or LiAlH₄ are also called hydride reagents. Both can provide the nucleophile (H⁻) 

to attack the carbonyl group, reducing aldehydes and ketones to primary or secondary 

alcohols:

剩下的3个H可继续还原羰基

【拓展知识】Generally, LiAlH₄ is a stronger reducing agent than NaBH₄. Since the

electronegativity of aluminum (1.61) is lower than that of boron (2.04), the electrons in the Al-

H bond are more polarized toward hydrogen. This makes the hydrogen in the Al-H bond

more negatively charged compared to that in the B-H bond, resulting in stronger reducing

ability.

亲核加成

（5） Reduction Reactions of Aldehydes and ketones



a)Clemmensen Redution

b) Wolff-Kishner, Huang-Minlon reduction

（5） Reduction Reactions of Aldehydes and ketones



黄鸣龙

Examples

The Wolff-Kishner reaction is suitable for aldehydes and ketones that are not sensitive 

to bases.

Huang Minlon's modification employs high-boiling di- or triethylene 

glycol, and any nitro groups present are reduced concurrently.

82％

40％

二甘醇（高沸点溶剂）

NH2NH2, NaOH

(HOCH2CH2)2O,
COCH2CH3 CH2CH2CH3

（5） Reduction Reactions of Aldehydes and ketones



（6） Oxidation Reactions of Aldehydes and ketones

a) Oxidation Reactions of Aldehydes



a) Oxidation Reactions of Aldehydes

（6） Oxidation Reactions of Aldehydes and ketones



b) Oxidation of ketones

（6） Oxidation Reactions of Aldehydes and ketones
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