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Phan 1: Ly thuyét trong tam vé So do phan tng

So dé phan Ung (hay chubi phan (ng) la mo6t ddy cac phuong trinh hdéa hoc biéu
dién su chuyén hdéa lan lugt tir chat ban dau qua céc sdn pham trung gian dé
dén dugc sdn phdm cudi cung. D& giadi quyét tot cac bai tap dang nay, hoc sinh
can nam viing tinh chat hdéa hoc dac trung cda ting loai hop chat va méi lién hé
chuyén hda gilta ching.

Cac hgp chat chira oxy thuong gap:

e Ancol: R-(OH)n

e Phenol: C6H50H

e Andehit: R-CHO

e Xeton: R-CO-R'

e Axit cacboxylic: R-COOH

e Este: R-COO-R!

Phan 2: So dé chuyén héa cua Ancol

1. Piéu ché Ancol

a. Tu Anken (Hidrat hoéa)

Coéng thuirc tong quat:CnH2n + H20 -» CnH2n+10H (xtc tac H+, t°)

Gidi thich: Phdn (ng cdng nudc vao anken tuan theo quy tac cong

Markovnikov (H cong vao C bac thap hon, OH cong vao C bac cao han).
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Vi du:

e CH2=CH2 + H20 - CH3-CH2-OH (xuc tac H2504 loang, t°)
¢ CH3-CH=CH2 + H20 - CH3-CH(OH)-CH3 (san pham chinh)
b. T Dan xuat Halogen

Céng thuc tong quat:R-X + NaOH - R-OH + NaX (t°)

Gidi thich: Phan Ung thay phan dan xuat halogen trong moi truong kiém, dun

néng.

Vi du:

e CH3CH2Cl + NaOH - CH3CH20H + NaCl (t°)

e C6H5CH2Br + KOH -» C6H5CH20H + KBr (t°)

c. Phuong phap sinh héa (Tu Tinh bot/Glucozo)

Cdéng thuc tong quat:(C6H1005)n » C6H1206 » 2C2H50H + 2C02

Giai thich: Tinh b6t bi thuy phan thanh glucozo, sau dé glucozo Ién men rugu

dudi tac dung clia enzyme.
Vi du:
e (C6H1005)n + NnH20 -» nC6H1206 (xuc tac H+, t°)

e C6H1206 —» 2C2H50H + 2C0O2 (men rugu, 30-35°C)
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2. Tinh chat héa hoc va cac huéng chuyén héa
a. Ancol » Anken (Phan ung tach nudc)

Céng thuc téng quat:CnH2n+10H -» CnH2n + H20 (xuc tdc H2S04 dac,

170°C)

Giai thich: Phan (Ung tadch nudc nbi phan ti tao anken. Quy tac tach Zaitsev:

Nhém OH uu tién tadch cung H & cacbon bac cao hon bén canh.
Vi du:

e CH3CH20H -» CH2=CH2 + H20 (H2504 dac, 170°C)

e CH3-CH(OH)-CH3 -» CH2=CH-CH3 + H20 (H2504 dac, 170°C)

b. Ancol - Ete (Phan ung tach nudc)

Céng thurc tong quat:2R-OH -» R-0O-R + H20 (xuc tac H2S04 dac, 140°C)
Giai thich: Phan (ng tach nudc lién phan ti tao ete.

Vi du:

e 2C2H50H -» C2H5-0-C2H5 + H20 (H2S04 dac, 140°C)

c. Ancol -» Andehit/Xeton (Phan ung oxy héa khong hoan toan)

Cdng thic téng quat:

e Ancol bac I: R-CH20H + CuO - R-CHO + Cu + H20 (t°)

e Ancol bac Il: R-CH(OH)-R' + CuO - R-CO-R' + Cu + H20 (t°)

e Ancol bac lll: Khéng bi oxy héa béi CuO.
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Giai thich: Ancol bac | bj oxy héa thanh andehit. Ancol bac Il bi oxy hda thanh

xeton.

Vi du:

e CH3CH20H + CuO - CH3CHO + Cu + H20 (t°)

e CH3-CH(OH)-CH3 + CuO - CH3-CO-CH3 + Cu + H20 (t°)

d. Ancol - Este (Phan ung este héa)

Xem chi tiét d Phan 5 va Phan 6.

Phan 3: So do chuyén héa cua Phenol

1. Piéu ché Phenol (tu Benzen)

So do6: C6H6 -» C6H5Br » C6H50Na —» C6H50H

1. C6H6 + Br2 -» C6H5Br + HBr (bot Fe, t°)
2. C6H5Br + 2NaOH dac -» C6H50Na + NaBr + H20 (t° cao, p cao)

3. C6H50Na + CO2 + H20 -» C6H50H + NaHCO3

2. Tinh chat héa hoc va cac huéng chuyén héa

a. Phenol -» Muéi phenolat

Cong thirc tong quat:C6H50H + NaOH -» C6H50Na + H20

Giai thich: Phenol c6 tinh axit yéu, tdc dung dugc véi dung dich kiém manh.
b. Phenol - 2,4,6-tribromphenol (két tua trang)

Céng thuc tong quat:C6H50H + 3Br2 » C6H2Br30OH! + 3HBr
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Giai thich: Phan Ung thé vao vong benzen, dung dé€ nhan biét phenol.

Phan 4: So dé chuyén héa cua Andehit - Xeton
1. Piéu ché Andehit - Xeton

a. Tu Ancol (Oxy héa)

Da trinh bay & Phan 2.

b. Tu Hidrocacbon

Céng thuc tong quat:

e CH4 + 02 -» HCHO + H20 (xuc tac, 600-800°C)

e 2CH2=CH2 + 02 -» 2CH3CHO (xuc tac PdCIi2, CuCl2)

e C6H5CH(CH3)2 (Cumen) » C6H50H + CH3-CO-CH3 (Oxy hoa)
2. Tinh chat héa hoc va cac huéng chuyén héa

a. Andehit -» Axit cacboxylic (Phan ting oxy héa)

Céng thic téng quat:R-CHO + [0] » R-COOH

Giai thich: Andehit dé bi oxy hda béi cac tdc nhan nhu dung dich AQNO3/NH3

(thudc th Tollens), Cu(OH)2/NaOH (thuoc thir Fehling), dung dich Br2, KMnO4.
Vi du:

e CH3CHO + 2AgNO3 + 3NH3 + H20 -» CH3COONH4 + 2Agl + 2NH4NO3 (t°)
e RCHO + 2Cu(OH)2 + NaOH —» RCOONa + Cu20! + 3H20 (t°)

b. Andehit/Xeton » Ancol (Phan ung khu)

Cong thurc tong quat:
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e Andehit: R-CHO + H2 -» R-CH20H (xuc tac Ni, t°)

e Xeton: R-CO-R' + H2 » R-CH(OH)-R' (xuc tac Ni, t°)
Giai thich: Andehit bi kh(r tao ra ancol bac I. Xeton bi khr tao ra ancol bac Il.
Vi du:

e CH3CHO + H2 -» CH3CH2O0H (Ni, t°)

e CH3-CO-CH3 + H2 -» CH3-CH(OH)-CH3 (Ni, t°)

Phan 5: So do chuyén héa cua Axit Cacboxylic

1. Diéu ché Axit Cacboxylic

a. Tu Ancol bac | hoac Andehit

So do: Ancol bac | » Andehit » Axit cacboxylic

Coéng thuc tong quat:R-CH20H + 02 -» R-COOH + H20 (men giam, cho

C2H50H)

Gidi thich: Oxy hoéa ancol bac | hodc andehit bang céc chat oxy hdéa manh

(KMnO4, K2Cr207).
Vi du:
e C2H50H + 02 -» CH3COOH + H20 (men giam)

e 5CH3CHO + 2KMn0O4 + 3H2504 - 5CH3COOH + 2MnS0O4 + K2504 + 3H20
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2. Tinh chat héa hoc va cac huéng chuyén héa
a. Axit cacboxylic -» Este (Phan tiing este héa)

Céng thuc tong quat:R-COOH + R'-OH = R-COO-R' + H20 (xuc tac

H2S04 dac, t°)

Giai thich: Phan Ung thuan nghich gilra axit cacboxylic va ancol, can xuc tac

H2S504 dac dé hut nudc va tang hiéu suat.
Vi du:
e CH3COOH + C2H50H = CH3COOC2H5 + H20 (H2504 dac, t°)

b. Axit cacboxylic - Mudi + Ancol (Kht bang LiAIH4)

Cdéng thuc tong quat:R-COOH + LiAlH4 - R-CH20H
Giai thich: Day la phan Uing khir manh, bi€én nhém -COOH thanh nhém -CH20H.
Vi du:

e CH3COOH + LiAIH4 -» CH3CH20H

Phan 6: So do chuyén héa cua Este

1. Piéu ché Este (Phan ung este héa)

Da trinh bay & Phan 5.

2. Tinh chat héa hoc va cac huéng chuyén héa (Phan tung thay phén)

Phan Ung dac trung cua este la phan ng thuy phan.
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Céng thurc téng

quat

Phan Ung thuan R-COO-R' +
Axit

nghich, hiéu suat H20 = R-
(H+)

thap. COOH + R'-OH

Phan ing mot R-COO-R' +
Kiém chiéu, con goi la NaOH - R-

(OH-) phan ing xa phong COONa + R'-

hda. OH

3. Este » Ancol (Khu bang LiAIH4)

CH3COOC2H5 + H20 =
CH3COOH + C2H50H

(xdc tédc H+, t°)

CH3COOC2H5 + NaOH -

CH3COONa + C2H50H

(t°)

Céng thic téng quat:R-COO-R' + LiAIH4 -» R-CH20H + R'-OH

Giai thich: Phan (ng khir este tao ra 2 phan t& ancol.

Phan 7: So do6 tong hop lién hé giira cac hop chat

Dudi day la mot sé chubi phan ng téng hagp, thé hién maéi lién hé mat thiét gilra

cac hgp chat hitu co chira oxy.

Chuoi 1: Tinh bét » Etyl axetat

(C6H1005)n -» C6H1206 - C2H50H -» CH3CHO - CH3COOH -

CH3COOC2H5

1. (C6H1005)n + nH20 -» nC6H1206 (H+, t°)

2. C6H1206 -» 2C2H50H + 2C02 (men rugu)
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3. C2H50H + CuO - CH3CHO + Cu + H20 (t°)
4. CH3CHO + 02 -» CH3COOH (xuc tac Mn2+)

5. CH3COOH + C2H50H = CH3COOC2H5 + H20 (H2S04 dac, t°)

Chuoi 2: Metan —» Ancol metylic - Metyl fomat
CH4 -» HCHO -» HCOOH -» HCOOCHS3

1. CH4 + 02 -» HCHO + H20 (xuc tac, 600-800°C)

2. HCHO + 2AgNO3 + 3NH3 + H20 -» HCOONHA4 + ... (t°), sau dé axit hoa

tao HCOOH

3. HCOOH + CH30H = HCOOCH3 + H20 (H2504 dac, t°) (CH30H dugc diéu
ché tur CH4)

Chudi 3: Propen - Ancol isopropylic = Axeton

CH3-CH=CH2 - CH3-CH(OH)-CH3 -» CH3-CO-CH3

1. CH3-CH=CH2 + H20 - CH3-CH(OH)-CH3 (H+, t°)

2. CH3-CH(OH)-CH3 + CuO - CH3-CO-CH3 + Cu + H20 (t°)
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