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Chuong 9

DAN XUAT HYDROXI CUA HYPROCACBON
(Ancol va Phénol)
A. ANCOL.
9.1. CAU TAO, PHAN LOAI VA CACH GOI TEN.
9.1.1. Cau tao.
Ancol 1 nhimng hop chét c6 cong thirc R-OH, trong d6 R- 1a cac nhém ankyl, ankenyl,
ankinyl, xycloankyl...

Vi du:
(CH3);:C—OH H,C=CH—CH,OH Cl—CH,—CH,—OH
Ancol tec-butylic Ancol allylic Ancol cloétylic
OH OH OH
Glyxérin Ancol xycléhecxylic Ancol benzylic

Tt ca cac ancol déu co chira nhdm —OH, 14 nhom chirc quyét dinh tinh chat ddc trung
cho loai hop chét nay.

9.1.2. Phan loai.

Ngudi ta phan loai bang nhiéu cach khac nhau. Thong thuong thi dwa vao s nhom —OH
c6 trong cac phan tir ancol dé phan thanh ancol don chitrc hodc da chtrc. Ciing rat nhiéu khi
nguoi ta dua vao bac lién két cua nguyén tur cacbon dé phan loai ancol thanh bac I, bac II, bac

I11.

Vi du:
R—CH,—OH R,CH—OH R;C—OH
Ancol 1° Ancol 2° Ancol 3
R—CH—R' R—CH—CH—R' R—CH—CH—CH—R'
|OH OH OH OH OH OH
Ancol don chiic Ancol da chiic

9.1.3. Céch goi tén.

Dé goi cac ancol ngudi ta thuong sir dung cic danh phap sau:

a. Danh phép thong thuong.

Trong danh phép nay nguoi ta goi tén ciia nhom chirc ankyl, ankenyl, ankinyl... cong
véi dudi —ic.

Vi du:



124

CHj;
CH3;CH,OH CH3—$H—CH3 CH3;CH,—C—CH3

OH OH
Ancol étylic Ancol izbprépylic Ancol tec-pentylic

b. Tén goi hop 1y (tén goi cacbinol).
Trong danh phap ndy ngudi ta xem céac ancol nhu cac dan xuét cua cacbinol CH;OH.
Vi du:

(CeHs);C—OH (CoHs);C—OH

Triphénylcacbinol Triétylcacbinol
c. Danh phéap IUPAC.

1- Chon mach dai nhét c6 chira nhém —OH 1am mach chinh va coi hop chat phai goi 1a
dan xuat cia mach chinh ma trong d6 cac nguyén tir hydrd duoc thay thé bang cac nhom thé.

2- Panh sb thir tw mach chinh sao cho nhém —OH ¢6 chi s6 14 nho nhét.

3- Goi tén cac hop chét bang cach dé tén cac nhom thé cing véi cac chi s6 clia né trude
tén goi cuia mach chinh (t€n goi cua mach chinh dugc tao thanh br:ing cach cong thém duoi —ol

vao tén goi cuia cac hop chat hydrocacbon twong tng).

Vi du:
CHj; CHj;
CH;—OH  CH3—CH,—CH—CH,—OH CH3;—CH—CH—CHj;
OH
Métanol 2-Métylbutanol-1 3-Métylbutanol-2

9.2. TINH CHAT VAT LY.

a. Su ¢6 mit ctia nhom —OH trong phan tir ancol 1am cho phéan tir phan cuc do d6 dé hoa
tan trong nudc. Nhung khi gbc R- trong cac phan tir ting 1én thi d6 hoa tan ctia cac ancol trong
nuée giam dan. Trong thuc té chi co cac ancol mach thing co 4 dén 5 nguyén tir cacbon trd
xudng 14 hoa tan tét trong nudc.

b. Nhiét do so6i cua ancol tdng khi phan tir lugng tang Ién. Mat khac nhiét do soi cua

ancol cling cao hon nhi€u so v6i cac hop chat ¢6 cung phan tir lugng véi no.

Vi du: M 1) t’,C
CH;CH,CH,CH,CHj; 72 0 36
CH;CH,0OCH,CH; 74 1,18 35
CH;CH,CH,CH,0OH 74 1,36 118
CH;CH,CH,Cl 79 2,10 47

Céc két qua thu nhan duoc trén day c6 thé giai thich bang 2 yéu t:

1- Phan tir ancol phan cyc manh — do ¢c6 momen phan cuc 16n nén c6 nhiét do soi cao.
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2- Ancol ¢6 kha ning tao lién két hydro.

E\O/W

R R

\ \
O... O...
/ /

H H

W\O/I
PU\O/I
W\O/E

Lién két hydro 1a lién két ma trong d6 nguyén tir hydré dong vai tro lam cau ndi giira 2
nguyén tor dm dién, mat khac mot trong hai nguyén tor &m dién phai c6 lién két cong hoa tri véi
hydrd con nguyén tir kia duoc lién két bang lyc hut tinh dién. Dé tao lién két hydrd trong phan
ttr can phai c6 mat cac nguyén tir c6 d§ am dién 16n hon nhu: F, O, N.

Trong phd hong ngoai: - nhém OH riéng biét ¢ v(OH) = 3620cm’™

- nhém OH lién két hydrd c6 v(OH) = 3350cm™.

9.3. CAC PHUONG PHAP DIEU CHE.

9.3.1. Phuong phap cong nghiép.

Pé thu nhan ancol trong céng nghiép c6 2 phuong phap chinh: hydrat hoa cac anken va
1én men, thuy phan cac hydrat cacbon.

a. Hydrat hoa céc anken.

Tir phuong phap cricking dau mo, ngudi ta thu nhan dugc cac anken c6 4 dén 5 nguyén
tir cacbon, sau d6 dé dang chuyén thanh ancol bang phan tmg hydrat hoa.

Vi du:

me=cH, 29808 oy cpon
CH#H¥=CH2Eﬁgﬁ&§9§(ﬂhCHOHCH3

b. Lén men va thuy phan céc hydrat cacbon.

Thuy phan dudng bang men ruou qua 2 giai doan chinh: thuy phan va chung cat. Chat
lugng rugu phu thudc vao nguyén li¢u ban dau; néu tur duong sé thu dugc C,HsOH c6 chét
lugng tdt, tir tinh bot cac loai s& cd cac san ph'flm phu. Trong chién tranh thé gidi thu II,
Beisman nguodi DPuc da dung men vi sinh Clostridum Acétobutylicum (20%), axéton (30%).
Axéton da duoc sir dung lam thude sung khong khoi. Phuong phap nay vé sau duogc str dung san
xuét n-butanol dung cho céng nghiép 6t6.

c. Phuong phéap riéng dung dé san xuat métanol.

0
Cry03, Zn0,300-400" C CH;0H
210at

100at, 100° C

CO + 2H,

2CHy + Oy > 2CH3;0H

9.3.2. Phuong phap tong hop phong thi nghiém.
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a. Hydro bo hoa.

—C=C— + (BH3)2—>—(!3—%—HM9_—(!?—(!?— + B(OH);3
[ H BH; H OH

Vi du:

BH 3
(CHs);C—CH—CH, B2, He02 HO" s o cn,—on

b. Tong hop Grinha.

Trong phong thi nghiém ancol dugc ton hop theo phan tmg Grinha nhu da trinh bay trong
phan hop chit co magié.

c. Thuy phan ankylhalogenua (xem phan dan xuat halogen)

Trong cac phan tmg d3 néu trén ddy, tong hop Grinha 13 quan trong nhét vi: cac hop chat
dau cua phan tng nay 1a din xuit halogen thuong dé tim, phan tng co hiéu suét cao, c6 thé tong
hop cac ancol don gian hodc phire tap khac nhau. Piém han ché 16n nhat ctia phan tng téng hop
Grinha 14 ngoai nhém thé tryc tiép tham gia phan tng cac hop chat dau khong duoc chira cac
nhom c6 chira hydrd linh dong nhu —COOH, -OH, -NH,, -SO;H...cling nhu cac nhom cacbonyl
khong can thiét khac.

d. Phuong phap thiét 1ap mot phan tmg Grinha

Hau hét cac ancol déu co thé tong hop bang phuong phap Grinha bang nhimng cach té hop
céc tac nhan khac nhau. Vi vay phai chon con dudng tong hop sao cho tdi uru nhat.

Vi du: hop chat 2-phénylhecxanol-2 ¢6 thé tong hop bang 2 cach sau day:

CH3

|
CH3CH2CH2CH2—ﬁ—CH3 + Bng@ —>CH3CH2CH2CH2—(|? (D)
O

OH
CHj;

|
CH3CH2CH2CH2MgBI‘ + CH3_ﬁO —— CH3CH2CH2CH2—(|34® (2)
0]

OH

Trong 2 cach trén day thi nén chon (2) vi hop chat xéton dé diéu ché hon nhiéu so véi
(1).

9.4. TINH CHAT HOA HOC.

Tinh chét ho hoc cua ancol dugc xac dinh bdi nhom —OH c6 trong phan tir. Vi vay kha
ning c6 thé xay ra cac loai phan tng sau day:

- Phan tng 1am pha v& lién két C — OH véi su tach di nhém —OH.

- Phan tng 1am pha v lién két O — H véi sy tach di hydro.
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Nhom R- n6i chung chi ¢é ¥ nghia 1am anh huéng dén téc d6 va hudng ctia phan tng ma

9.4.1. Cac phan tng 1am dut lién két C — OH.
a. Phan ung véi hydrohalogenua.
R—OH + HX — R—X + H;0O
Kha nang phan tng cua HX: HI > HBr > HCl
Kha nang phan img ciia ROH: R;C-OH >R,CH-OH >RCH,-OH >CH;-OH.
Vi du:

CH3—(|3H—CH3 _HBr , CH3—(|3H—CH3
OH Br
HCl

CH3CH,CH,CH,OH —— CH3CH,CH,CH,Cl
b. Phan {mg v&i trihalogenua phdt pho.
R—OH + PX;——> R—X + H3PO; (PX3=PBr3, Ply)
Vi du:

CHCH,CHyCH,0H —-22 > CHyCH,CH,CH,Br

C6H5c|:HCH3&> C6H5(|3HCH3

OH Br
P+1
CH3;CH,CH,OH — CH;3CH,CHo,I

c. Phan ung tach loai.

O
H OH

QOH ALOs, 250°C <:>

9.4.2. Phan tng lam dut lien két O-H.

Vi du:

a. Phan ung cua ancol giéng nhu mdt axit voi cac kim loai hoat dong manh.
RO—H + M—> ROM' + H,

Kha nang phan ung cua RO-H:
CH;0H > RCH,0H > R,CHOH > R;C-OH
Vi du:
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CH3CH,0H + Na—> CH3;CH,O'Na' + Hj
(CH3),CH—OH + A1—>[(CH3)2CH—0];A1+3 + H

b. Phan ng tao thanh este (phan tng este hoa).

CH3CH,OH + H,SOq4 CH;CH,OSOsH + H,O
étylsunfat axit

+

H

CH3;CH,OH + CH3COOH CH3COOCH,CH3 + HyO

c. Phan tng 6xy hoa.

Cu, 250 C RCHO _KMnO;

R—CH,—OH — R—COOH
Ancol 1° KMnO,4 A
RoCH—OH SM04, p c—0
Ancol 2°
R;C—OH + KMnOj4 (trung tinh) —><— Khéng phan (ing
Ancol 3°
Vi du:
CH,CH,CH,0H S%25% € (1 cH,CHO + Hy
CHsCH,CHyCH,0H —SM04 - 1y 1, CH,COOH
207

O

9.4.3. Phan tng véi hydrohalogenua.

Day la phan tng xdy ra khi cho khi hydréhalogenua di qua ancol hodc dun noéng ancol
vo1 axit HX dam dac.

Vi du:

0
CH;CH,CH0H €L 20Cl, 8 -y p cnc

(CHz);c—OH —CL 8.4 (cpy.c—cl
Céc phan tng cua ancol v&i hydrohalogenua xay ra theo co ché Syl va Sy2.

Co ché Sy1:
ROH + HX —ROH, + X
ROH, — R" + H0
R" + X —>RX
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Phan Uing x4y ra theo co ché nay véi hau hét cac ancol trir métanol va cac ancol bac I.

Co ché Sy2:
ROH + HX —>ROH, + X

. O- o+
X + ROHy=— [X.. R ..OHyJ—> RX + H,0

Phan tng x4y ra theo co ché nay v6i métanol va cac ancol bac 1.

9.4.4. Phan ing 6xy hod ancol.

a. Khai niém 6xy hod - khtr trong hoa hoc hiru co.

Theo quan niém trudc day, o6xy hoa tic la dua thém nguyén tr 6xy vao phan ti, khir tirc
la bot di nguyén tir Oxy.

Vi du:

RCHO & R—COOH

R—CONH; LiAlHy R—CH;,;NH;

Trong hoa hoc v6 co, su 6xy hoa-khu gén lién v6i sy nhan va cho dién tir, trai lai khai
niém nay khong phu hop véi hod hoc hitu co vi ¢ day cacbon luén c6 hoa tri 4. Vi vay trong hoa
hoc hitu co, nguoi ta dung khai niém ) oxy hoa (sé phan cuc...)- tic la s6 dién tich quy udc
clia nguyén tir tinh dugc khi gia thiét ring phéan tir gdm toan nhiing ion trai ddu (s6 6xy hoa co
ky hi¢u 1a n).

Trong khéi niém nay sd oxy hoa c6 thé 13 4m, duong, bang 0. Nguyén tir cacbon trong
cac hop chét hitu co ¢ sd 6xy hoa tir -4 dén +4.

Pé xéac dinh s6 6xy hod, ngudi ta dwa ra mot s quy woc sau day:

- Tdng dai s6 cua tit ca cac sd 6xy hoa ciia phan tir bang 0, ctia ion bang dién tich ion.

- Hai nguyén tir dong nhat lién két v6i nhau khong lam xuat hién s6 6xy hod. S6 6xy
hoa ctia moi nguyén tb trong don chét déu bang 0.

- Sb 6xy hoa ciia hydrd bang +1 (trir cac hop chét v6i kim loai), ciia oxy bang -2 (trir
cac hop chit pedxit), cia cac nguyén t kim loai bang hoa tri ctia no.

Nhu vay tir khai niém ciia sd 6xy hoa trén day ta c6 thé nhan thiy rang: qué trinh oxy
hoa 13 qua trinh 1am ting s6 6xy hoa & chit phan Gng (co chit, chat nén) va lam giam sb 6xy
hoa & tac nhan phan ing, con qua trinh khir 1a qué trinh nguoc lai.

Déi véi nguyén tir cacbon, sy khir va su 6xy hoa bién d6i theo diy sau:

SH4 RCH; CH30H RCH,OH HCHO RCHO HCOOH RCOOH 451 (0))

Su 6xy hoa
Su khir

>
>

A
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b. Phan tmg 6xy hoa cac hop chit ancol.

Ancol 2° + KMnQOy4 ( CrO3, KoCry07, Cu,200-300°C) — Xéton

0 — dung dich KMnO4 —— axit
Ancol 1% + —

— Cu, 200-300°C — andéhyt
Ancol 3% khong bi 6xy hod trong méi trudng kiém, trong méi trudng axit, trudc né bi

tach thanh anken sau do tuy theo diéu kién phan tng co thé bi 6xy hod thanh xéton hoic axit.

9.5. Gi6i thiéu mot sb ancol quan trong.

9.5.1. Ruogu étylic.

Ruou étylic duoc didu ché bang phuong phap 1én men tinh bot, hydrat héa
étylen...Trong doi sdng va cong nghiép, noé duoc str dung 1am dung méi, lam nguyén lidu chat
ban dau dé téng hop, dung cho cong nghiép thuc pham, dung trong y hoc...

Ruou étylic 95% trong cong nghiép trong cong nghiép duoc thu nhan bang phuong phap
chung cit phan doan.

Ruou étylic tuyét d6i 100% duoc thu nhan bang cach chung cét dang phi (hdn hop dang
phi gdm 7,5% nudc, 18,5% rugu, 74% benzen s6i ¢ nhiét do 64,9°C). Nhiéu khi ngudi ta con
lam tuyét d6i ruou étylic bang cach dun rugu étylic 95% v&i magié sau d6 dem chung cat.

9.5.2. Etylenglycol.

a. Etylenglycol duoc diéu ché bang cac phuong phap diéu ché ancol thong thuong. Dudi
day 1a mot sé phuong phap quan trong.

1- Thuy phan dan xuat halogen

Cl—CH,—CHy—Cl + 20,0 2% 4o cH,—CcH,—OH
2- Thuy phan étylenoxit.
H:C—CHy + H0 —H , HO—CH,—CH,—OH
(0]
3- Hydroxyl hoa cac anken bang KMnO, hoic peaxit.
KM+ . 4o—CH,—CH,—OH
CH,=CH; —

+
RCOOOH H,O, H

— H2C\—/CH2 HO—CH,—CH,—OH

b. Tinh chat.
Etylenglycol c6 cac tinh chat gibng nhu ancol théng thuong nhung do anh hudng cua
nhom —OH thtr 2 nén c¢6 tinh axit manh hon. Vi vy né c6 kha nang phan tng vdi hydroxit

dong.
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H

CH,—OH HO—CH, CH,—O._ ~O—CH,
+ Cu(OH), + | — | Cul_

CH,—OH HO—CH; CHy—0(  ~0—CH,

- Phan ung 6xy hoa:

CH—OH [p] CHO [p] COOH [p] COOH [o] COOH
| — | — — —

CH,—OH CH,OH CH,OH CHO COOH
Axit 6xalic
o] OHC—CHO
Glyoxal
- Phan tng déhydrat hoa:

HO—CH,—CH,—OH H50,, CH;CHO
Etylenglycol duoc mg dung lam dung méi, 1am tic nhan phan tng, 1am chat truyén
nhiét...
9.5.3. Glyxérin.
a. Glyxérin trong cong nghiép chu yéu diéu ché bang phan tmg thuy phan cac chit béo

trong moi truong kiém (phan tng xa phong hod). Ngoai ra, ngudi ta con tong hop glyxérin tir

propylen:
0
CHy—CH—CH; $12:400°C pp — cy—cp, G2 1O, CHy—CH—CH;
1.0 Cl OH ClI I
2 CH2—$H—(|JH2
OH OH OH

b. Tinh chat.
Tuong tu nhu étylenglycol, glyxérin tac dung vé&i hydroxit dong tao thanh hop chat

glyxérat dong co6 mau xanh.

H\
CHy-O___“O—CH,
>Cil
CH—0C ~0—CH
CH,-OH HO—CH,

Phan tng tao este glyxérin trinitrat.

CHy—CH—CHy - NOyH,s0; (Hr—CH—CH:
OH OH OH ONO, ONO; ONO,

Glyxérin ¢6 rat nhiéu tng dung trong thuc té nhu dung 1am chét truyén nhiét, 1am tac

nhan phan tng, 1am mém da, ding dé san xuét thudc nd, ding trong y hoc. ..
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9.6. MOT SO PHUONG PHAP DUNG BE NHAN BIET ANCOL

Pé nhan biét ancol co thé dung phuong phép phd hong ngoai:

- Nhom —OH riéng biét (khong c6 lién két hydrd) co v(OH) = 3620 dén 3640cm™.
- Nhom —OH c6 lién két hydrd c6 v(OH) = 3200-3350cm™.

Trong phuong phap hoa hoc, ngudi ta ding thude thir Luca. D6 1a hdn hop axit HCl dam
dac va ZnCl,. Phuong phép nay cé thé dung dé phan biét cac ancol bac I, bac II, bac III co sb
nguyén tir cacbon nhé hon 6. Phan tng tao thanh ankylclorua khong tan trong hdn hop tac nhan,
l1am duc dung dich phan tng. Ancol bac III tac dung ngay 1ap tirc v6i hdn hop tac nhéan, ancol
bac II s& thay phan tng xay ra sau 5 phiit con ancol bac I & nhiét do phong s& khong phan tng.

B. PHENOL

9.7. CAU TAO VA CACH GOI TEN.

9.7.1. Chu tao.

Phénol 1a nhitng hop chét co cong thirc phan tir Ar-OH trong d6 Ar- 1a nhom phényl
hodc cac din xuét cua phényl. Khac vai ancol, trong hop chéat phénol nhém —OH lién két truc
tiép voi nhan thom.

9.7.2. Céch goi tén.

Céc hop chit phénol duoc goi tén nhu 13 dan xuit, don gian nhat cta diy nay 1a phénol.

OH OH OH
Cl

Phénol m-Clophénol  o-Nitréphénol

Mot sb hop chat khac c6 tén goi riéng nhu sau:

OH OH OH OH
OH OH
CHj3
OH
OH

(0, m), p-Crézol Catechon Rézo6cxin Hydréquinon  B-Naphtol
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o - Naphtol Antranol-1 Antranol Phénantrol-4

9.8. TINH CHAT VAT LY.

Hop chat don gian nhit ciia ddy nay 1a phénol, it tan trong nudc & nhiét do thuong. Do ¢
kha ning tao thanh lién két hydré nén phénol c6 nhiét d6 soi cao. Cac hgp chit phénol khac hau
nhu khong tan trong nudc.

9.9. PHUONG PHAP DIEU CHE.

9.9.1. Phuong phép cong nghiép.

Mot s6 luong rat 16n phénol duoc didu ché trong cong nghiép bang phuong phap nhu
phong thi nghiém. Ngoai ra con c6 mot sd phuong phap ding dé diéu ché phénol trong cong
nghiép nhu sau:

a. Chung cAt nhya than da & 170-240°C dé thu phénol tho. Dung dich phénol sau khi loai
naphtalen cho tac dung v6i NaOH thu dugc phénolat. Tach loai cac chat khong tac dung voi
NaOH c¢6 trong dung dich sau d6 cho khi CO, du vao dé chuyén phénolat thanh phénol ty do va
chung cit lay phénol.

b. Phan ¢mg nung néng chay benzensufonat natri véi NaOH (phuong phap kiém nong

chay).

CgHsSO3Na + NaOH —> C4¢HsOH + NaySOj3

SO3;Na OH

c. Phuong phép thuy phan clobenzen.
- Thuy phén clobenzen bang hoi nudc dudi p suat thich hop & nhiét do cao co xic tac

ddng kim loai (phwong phap Rasic).

C¢Hg + HClI + O, —> C¢HsCl + H,O

0
CellsCl + H,0 %42 € oo + HCl

- Thuy phan bang NaOH néng chay.

0
CeHsCl + NaoH 220-C 3133t 1y ona HEL » 100
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d. Oxy ho4 toluen hodc cumen (izopropylbenzen).

CeHsCH; ~2X chs0H
o
CH;—CH—CHs CH3—C—OOH OH

%OH» + CHy—C—CH,
100°C él)

Phuong phap 6xy hoa cumen 1a phuong phip quan trong nhat vi ca hai san pham tao
thanh déu c6 y nghia 16n sir dung trong cong nghiép.

9.9.2. Cac phuong phap téng hop.

a. Thuy phan mudi diazoni.

HNO3/H;SOq4 CeHsNO, Fe/HCI NaNO,/HCl

CeHs CeHsNH, =2 CeHsN,'CI
0
CeHsN,'CI" + H,0 —-C CgHsOH + N, + HCI
b. Phuong phap kiém ndng chay ciing duoc sir dung trong phong thi nghiém.

0
p-CH3CgH,S0sNa NaOH. 3000 C o oy ce,oNa 12594 1y cHyCeH,0H

c. Tong hop phénol bang phéan mg thé Sy.

Cl Cl ONa OH
NO, NO, . NO,
HNO3/HpSO4 NaOH H |
NO, OH NO; NO;,

02N N02

<

HNO3/H3SO4

NO,
Axit picric

9.10. TINH CHAT HOA HQC.

Tuong tu nhu cac hop chat thom, phénol tham gia cac phan tng thé electrophin nhung
do hiéu g lién hop m, p nén kha nang phan g cua phénol rat manh. Mit khac cling do hi¢u
tmg lién hop =, p nén lién két O-H phan cuc manh do d6 phénol biéu hién tinh axit ctia phénol

manh hon ancol nhung yéu hon axit cacboxylic.
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oo

9.10.1. Céc phan mg biéu hién tinh axit.

CeHsOH + H0 =—= C¢HsO" + H;0"

Nhitng nhom hit dién tir s& lam ting tinh axit ctia phénol, trai lai nhitng nhom day dién
tur s€ lam gidm tinh axit cua phénol.
a. Phan (mg tao mudi phénolat.
CeHsOH + NaOH —— C¢HsO'Na' + H,O
b. Phan {ing tao ete (tong hop Williamxon).
CeéHsONa + RX — C¢Hs—O—R + NaX

Vi du:

Ce¢Hs0H dd NaOIY CgHs0ONa (OHST, CeH5—O—C,Hs

p-O;NCGH,CHoBr + CoHsOH Y9N0 1 6 NCoH,CH—0—CoHs

C¢HsOH + Cl—CH,COOH dd NaOKl C¢Hs—O—CH,COONa

c. Phan ting tao thanh este. Chuyén vi Frizo.

RCOOH, H
Ar—OH + RCOC | R c—0—Ar
(RCO),0 (”)

Vi du:
CeHsOH + CgHsCOCI M»C6H5—O—(”3—C6H5

p-O,NCgH4OH + (CH3CO),0O (Mi p- OQNC(,H4—O—ﬁ—CH3

Khi dun ndng este ctia phénol véi AICI, s& xay ra su chuyén vi nhom axyl dén vi tri dcto
hodc para ciia nhan thom. Phan g nay goi 1a phan g chuyén vi Frizo dung dé diéu ché cac
hop chit hydroxi-xéton thom.

Vi du:
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OH
COCH;
OCOCH;  AlCL3, 165°C
H;C
OH

H;C
AlCl5,20°C
H;C
COCH;
Co ché:
AICI
o R—C=0 + 0—AICl;5
ﬁI—R
0 AlCI
O—AICl, NG OH

9.10.2. Cac phan tng thé Sg.
Trong cac phan tng thé Sk, nhom —OH 14 nhom thé loai 1 nén né ¢6 dinh hudéng chu yéu
vao vi tri dcto va para.

a. Phan ing nitrd hoa.

OH
NO
0N 2
HNO;d.d = 7
OH >

— OH NO, OH

NO,

HNO; lodng, 20°C N

NO,
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b. Phan tng sunfonic hoa.

OH
SOsH
OH 15-20°C .
H,SOq4
— OH 11,804, 110°C
0
100°G -
SOsH
c. Phan tng halogen hoa.
OH OH
Br Br

BI‘2 dd

Br

Néu phan tmg xay ra trong dung mai it phan cuc sé& tao thanh hdn hop san pham.

OH OH OH
Br
Bry, CS,, 0°C
Br, C55,0°C N
Br

d. Phan ung ankyl hoa Friden-Crap.

OH
CH; CH;

+ CH3—é—CH3 _HE H04©7|C—CH3
& Ly

e. Phan ung axyl hod Friden-Crap.
Phén tng axyl hoa cic hop chit phénol c6 thé xay ra truc tiép va ciing co thé xdy ra qua

budc tao thanh este roi sau do chuyén vi Frizo.

OH oH

COR

+ Rrcocy Ak, +
COR

OH
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OH
25°¢,
OH —C—
(0] (”3 CHj3 HyC
(CH3CO),0 AlCl3 COCH;
- ] OH
H;C H;C COCH;
165°¢
H;C
g. Phan ung nitr6zo6 hoa.
OH OH
CHj3 CHj3
NaNOy/HySO4
NO

h. Phan tmg ghép v6i mubi diazoni.
Pay 1a phan tmg duoc tng dung nhiéu trong hoa hoc tong hop cac loai thudc nhudm, cac

chét chi thi mau.

R R

i. Phan trng Konbe.

Pay 1a phan tng dung dé didu ché cac o-hydroxibenzoic axit.

OH OH
. COONa COOH
_ _ +
+ 5Ly 125G Ta _H

k. Phan tmg Raimo-Timan.

Pay 1a phan tng dung dé diéu ché cac andéhyt cia cac hop chit thom cé chira nhom —

o e} OH
CHCl, CHO CHO
CHCls, NaOH dd HCI
70°C

ONa

OH.

OH
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Co ché ciia phan ing Raimo-Timan c6 thé viét nhu sau:

HO + CHCl3 H,0 + :CCls ClI" + :CCl,
o ]
H CHCl,
+ :CClp —> CClz -
/

1. Phan g céi focmandéhyt.
Phan tmg nay dung dé téng hop polyphénolfocmandéhyt. Phan tmg c6 thé xay ra trong

moi truong kiem hoac axit.

OH
CH,OH
HCHO, If' CeHsOH CH; OH

CH2

—CH, i Q HCHO, H'

9.11. CACH NHAN BIET CAC HQP CHAT PHENOL.

Pé nhén biét cac hop chét phénol, ngudi ta thudng dua cao tinh axit: phénol c6 tinh axit
manh hon nuéc nhung yéu hon axit cacbonic, do d6 néu hop chit khong hoa tan trong nudc
nhung tan trong dung dich NaOH va khong hoa tan trong dung dich bicacbdnat natri thi do co6
thé 1a phénol. Ciing c6 khi nguoi ta dung phan tng 1am mat mau Br, hodc ding phan tng véi
mudi sat 11T cho mau tim dic trung dé phat hién phénol.

9.12. GIOI THIEU MOT SO HOP CHAT PHENOL QUAN TRONG.

9.12.1. Phénol.

Phénol 1a nguyén liu coéng nghiép quan trong dung dé san xudt nhya,
phénolfocmandéhyt, san xudt axit xalixylic, phdm nhudm...Ngoai ra, né con duoc dung dé sat
tring, bao quan gd, san xuét thudc diét co 2,4-D, thudc trir sau. ..

9.12.2. Timol.

Timol (3-hydrroxi-4-izopropyltoluen) c¢6 nhiéu trong cac tinh dau, 1a san pham chuyén

hod ctia céc tecpen trong thuc vat. Timol c6 thé tong hop bang phan mg sau:
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CH;
ot
+ CH3—CH=CH, ———>
OH OH

H3;C—CH—CHj

CH;

Timol dugc dung 1am hwong liéu, lam chat sat tring. Khi tién hanh phan tng déhydro
hoa timol s€ thu dugc mentol.

9.12.3. Catechol.

Catechol (1,2-dihydroxibenzen) co thé thu nhan béng cach chung cat nhya than d4 hodc
bang phuong phap tong hop.

0
0-CIC¢H4OH H0. 190°E 0- HOCcH4OH

Catechol
Trong catechol ca 2 nhom —OH déu tham gia phan tng tao thanh hop chat vong:

O——=CH,
o
ONa CHCl
ONa
— O—C—

COCl, ©/
Catechol rat dé bj oxy hoa:
OH O
2Ag + — + 2Ag + 2H'
OH NS0

Catechol 13 nguyén liéu dung dé diéu ché cac ancaldit papaverin, péparin, dung dé san
xudt gaiancol, drénalin. ..
9.12.4. Rezocxinol.Rezocxinol (1,3-dihydroxibenzen) duoc didu ché bang cach nung

chdy kiém véi 1,3-benzendisunfonic axit. Rezocxinol thuong ton tai dudi cac dang:

0)

0 OH
ii Ho/Pd @\
0 OH 0

1,3-di6éxbéxycléhecxen-
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9.12.5. Hydroquinon.

Hydrdquinon (1,4-dihydrroxibenzen) dugc ung dung rong rai trong ky thudt lam anh,
lam phim. Phim anh dugc trang mdt 16p nhii tuong AgBr. Khi bi chiéu sang, mot s6 hat bac
bromua duoc hoat hoa AgBr*. Néu phim di chup tiép xtic véi hydroquinon thi cac hat bac da

duoc hoat hoa s€ bi khir thanh bac kim loai nhanh hon bac bromua chua bi hoat hoa.

(0]
+ 2AgBr* + 2HO —> ib + 2Ag + 2Br + 2H,O
O

Néu ta dung mot dung dich hién hinh, vi du tiésunfit natri dé loai phﬁn AgBr khong bi

OH

OH

khtr (luu hinh) thi cac hat bac min s& phén tan trén phim tao thanh mot tm anh trai (4m anh).

Pem tam am anh nay vao may in anh ta sé thu dugc duong anh.
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CAU HOI ON TAP VA BAI TAP CHUONG 9

9.1. Goi tén theo danh phap qudc té cac rugu sau ddy:

a.CHy—CH—CH,—CH,—OH b.Cl—CH,—CH=CH—CH=CH— CH,—OH

gut ¢
¢.CH;CH—C—CH—C;H;  d CH;CH,CH,CH—CH—CH—CH; ~ ¢BrC—CH,CH,0H
CH; OHCHj CH(CH;),

HO
CH,

|

OH
HO

9.2. Viét phuong trinh phan tng ctia ruou n-propylic véi cac chat sau:
a. CH;COOH c6 mat H,SO,4
b. H,SO, dac ¢ nhiét do cao
¢. K,Cr,07 + H,SO, dic
d. CH;COCl
e. (CH;C0O),0
9.3. Tir benzen va cac hoa chat thich hop, viét phuong trinh phan tng diéu ché:

a. p-nitro phenol b. p-izopropyl phenol
¢. 2,4-dinitro phenol d. p-metyl phenol
9.4. Sap xép theo th ty ting dan tinh axit ctia cac hop chat sau ddy:
CH;CH,CH,OH (CH;);COH
O,N

HO NO, @OH

9.5. Sap xép theo thi tu ting dan hoat tinh cta céc ruou sau dau voi thude thir Luca:

a. l-phenyl propanol-1, 1-phenyl propanol-2 va 3-phenyl propanol-1

b. 2-buten-1-ol, 3-buten-1-ol va 3-buten-2-ol
9.6. Tir etanol va cac héa chét thich hop khac chira t6i da 4 nguyén tir cacbon diéu ché cac hop
chat sau day:

a. propanol-1 b. 2-brom-2-metylhexan

c. propanol-2 d. etyl propionat

e. 2,3-dimetyl butanol-2 f. 1,2-butandiol



