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Mon hoc: Héa hoc hiru co

Tai liéu tham khao
Hdéa hoc hitu co - BO Y Té - Sach dung dao tao duoc si dai
hoc - NXB Y hoc 2006 — 2 tap.
Hda hoc hitu co - Chu Pham Ngoc Son
Co s@ hda hoc hitu co — Thai Doan Tinh — 3 tap
Bai tap hoa hoc hitu co — Chu Pham Ngoc Son
Hda hoc hitu co phan bai tdp — Ngd Thi Thuan
Bai tap hda hoc hitu co — Nguyén Dinh Triéu



NOI DUNG MON HOC
Phdn thw nhét

CO' SO'LY THUYET HOA HOC HU*U cO’
Chwong |  bai cwong Hoéa hoc hitu co
Chuwong !l Co cau dién tl cda nguyén tl&r Cacbon — Su hinh thanh lién
két trong hda hitu co
Chuong Il Cac Hiéu &ng dién t& trong Hoa hitu co
Chuong IV Cau truc phén t& Hop chat hitru co — Déng Phan va cau dang
ChuwongV  Cdc loai Phan &rng trong Hoa hitu co — Khai niém vé co ché
phan &ng
Phdn the hai L )
CAC HOP CHAT HU'U CO CO BAN

Chuong VI Hydrocacbon no

Chuong VI Anken

Chuong VIl Ankin

Chuong IX Aren

Chuong X Dan xuat Halogen — Hop chat co nguyén to
Chuwong XI Ancol — Phenol — Ete

Chuong XI| Andehyt — Xeton — Axit Cacboxylic - Este



Muc tiéu mon hoc

* Nam dwoc co s& ly thuyét can ban cta héa hoc hiru co’
* Van dung dwoc cac ly thuyét co sé dé ap dung nghién
ctru, ly gidi cac tinh chat, hién twong ciia cac hop chat cu

thé



PHAN 1:

CO SO LY THUYET HOA HO’U CO




CHUONG 1:

DAl CUONG




1.1. Lwoc s phat trién:

Jons Jacob Berzelius: thuyét lwc song (1827)

Friedrich Wohler: axit Oxalic (1824); Ure (1828)

Adolph Wilhelm Hermann Kolbe: Axit Axetic (1845)




Marcellin Berthelot: Chat béo (1854)

Aleksandr Mikhailovich Butlerov: Buwong (1861)

“Hoa hoc hiru co la hoc thuyét vé hoa hoc cla cac hop
chat ciia cacbon”

“Hoba hoc hiru co la nganh hoa hoc cua hydrocacbon va
cac dan xuat clia chung’



1.2. D&c diém chung va phan loai cac hop chat hiru co:

1.2.1. Dac diém chung:

- Thanh phan: C,H, O, N, P, S, ...

- Cau tao: Lién két CHT, LK doi, LK ba.

-Tinh chét:

Vat |i: Kém bén nhiét, dé chay, it tan trong nuwéc.

Hoéa hoc: Phan (rng khdng hoan toan, xay ra theo nhiéu
hwong.



1.2.2. Phan loai:

l HOP CHAT HO'U cO \
l Kh6rl|g vong \ l Co vong \
l \ l Khong no \ l 5:::: \ l Di vong \
[ oo | [ e | [ e \ [ o |




Phan loai

HOP CHAT HO'U cO’

HYDROCACBON DAN XUAT CUA

HYDROCACBON

No

= , . .
l § \ DX ¢ DX chira
Khong no DX chira
i l fhom Il Halogen \l Oxi \ l Nito \




1.3. Thuyét cau tao HCHC:
- Thuyét kiéu Zerar: HCHC hinh thanh theo kiéu H,O, HCI, H,

H CH; C,Hs CH;C
} 0 } 0 } 0 0
H H H H

Nwoc Metanol Etanol Axit Axetic

- Thuyét kiéu Metan cta Kekule: Thira nhan C c6 hoa tri 4

H - CH3‘ ngs’
H H

H >(j H >(j H >C
H - H H -




THUYET CAU TAO HCHC

-Thuyét cau tao héa hoc cliia Butlerov (1861):

“Ban chat hoa hoc ctia mét phan t&r ciia mot chat dwoc xac
dinh b&i ban chat cac nguyén t& hop thanh, b&i s lwong
cla chung va béi cau tao hoa hoc”

1) Cac nguyén ti trong phan t& két hop véi nhau theo
mot trat tw xac dinh, theo dung hoda tri cua ching.

2) Tinh chat cia cac chat phu thudc vao thanh phan, sé
lwong nguyén t& va cau tao hda hoc cua ching.

3) Cau tao cua cac chat co thé xac dinh dwoc khi nghién
ctru tinh chat cda chdng va co thé biéu dién dwoc bang
céng thirc cau tao.



1.4. Danh phap cac hop chat hiru co

1.4.1. Danh phap théng thwong:
Axit Fomic: HCOOH (Fomica: con kién).
Axit Axetic: CH,COOH  (Acetus: giam)
Mentol : ¢, H,,0 (Mentha piperita: Bac ha)

1.4.2. Danh phap IUPAC :
- Danh phép goc — chire
- Danh phap thay thé



Bang s6 dém va tén clia mach C:

S6 dém Mach C Tén mach
1: mono C Met |
2: di C-C Et >
3: tri C-C-C Pro Khong theo quy tac
4: tetra C-C-C-C But
5. penta C-C-C-C-C Pent
6. hexa C-C-C-C-C-C Hex
7: hepta C-C-C-C-C-C-C Hept | Theo quy tac s6 dém
8: octa C-C-C-C-C-C-C-C Oct
9: nona C-C-C-C-C-C-C-C-C Non
10: deca C-C-C-C-C-C-C-C-C-C Dec -/




Danh phap IUPAC

1.4.2.1. Danh phap goc - chirc:

TEN GOC HYDROCACBON + TEN CHU’'C HOA HOC

Vi du:
CH3C1 CzHSBr CH2 =CH-CI CH3OCH3

Metylclorua ~ Etylbromua ~ Vmylclorua ~ Dimetyl ete



Hidrocacbon Gbc Danh phap

CH, Metan —CHj, Metyl

C,Hg Etan —CH,—CH;, Etyl

C,H, Propan —CH,—CH,—CH, Eropyl
—CH(CH,), Isopropyl
—CH,—CH,—CH,—CH, n—Butyl

C,H,, Butan —CH(CH;)-CH,—CH, sec—Butyl
—CH,—CH(CHy,), Isobutyl
—C(CH;), tert—butyl

CH,=CH, eten —CH=CH, Etenyl(Vinyl)

CH,~CH=CH, propen —CH,—CH=CH, 3—propenyl (alyl)
—CH=CH-CH, 1—propenyl

HC=CH etin —C=CH Etinyl

CgHg benzen —CgH; Phenyl

CH; — C;H; Toluen —CH,—CgH; benzyl




DANH PHAP HPU CO’

1.4.2. Tén thay thé - danh phap quoc té: chi so chi vj tri
dat phia trweéc bo phan can goi tén.
Cau trac cua tén thay thé: Goém 3 phan:

Dau + Than + Dubi
Nhanh mach chinh néi da
nhém thé vong nhém chdec

nhom chdre phu



DANH PHAP HPU CO:

L
- ~ -~

MACH CHiNH " CH, :=— NHANH

\ ~~I -7
¢2"~ 3 ’’’’’

CHy<C"*CH -'CH - CH, - CH,“ NH, } <— NHOM THE
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NHOM cHore —>= O 7 { CH; ~~——NHANH
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\6-amino-3,4-dimety}l\hexa n-f—on }
f Y |

Pau Than Dudbi
bAU + THAN +  DUOI
Nhanh mach chinh noi da
nhom theé vong nhom chdrc

nhom chdre phu



1.4.3. CACH CHON MACH CHINH VA PANH SO

1.V&i hidrocarbon no

-Mach chinh: dai nhat, nhleu nhanh nhat, C sé 1 bat dau tw
dau mach gan nhanh nhat

-Mach chinh: dwoc danh sb theo quy tac “Téng sob trén
mach chinh 1& nhd nhat”

-Mach chinh: danh so bat dau gan nhanh don gian hon



CACH CHON MACH CHiNH VA PANH SO

2.V¢&i hidrocarbon khdong no
- Mach chinh: c6 nhiéu lién két déi va dai nhat, danh sb

bat dau gan lién két doi. 6 5 4 3 5 1
- 3-methylhexa-1,4-dien CHaCH=CHCHCH=CH;
CHj

- Mach chinh c6 ca lién két déi va lién két ba, s6 bat dau

gan lién két doi 1 2 3 4 5
bent-1-en-4-in CHy=CHCH,C=CH



CACH CHON MACH CHiNH VA PANH SO

3. V&i hop chat vong

- Mach chinh la vong . s0 bat dau tr C mang
nhanh don gian nhat sO tlep theo danh theo

qLu,tac nho nhat. CH
2 ° 9 tl_ 2 CaHs
6
(1)5 @ (2) 3 © 3
C2H5 CzH7 0

5 4

- Vong c6 nhiéu nhdm thé hoac nhom churc,
s bat dau tir C mang nhém co khoi lwong
nguyén ttr nho nhat, s6 tiép theo danh theo quy
tac nhd nhat. H3

2 CHs



CACH CHON MACH CHiNH VA PANH SO

2 4
Spiro [2,3] hexan >3<>5
1 6

-Mach chinh khéng phai Ia vong khi hop chat cé nhiéu vong roi
rac.

CH,
diphenyl methan @ @



CACH CHON MACH CHiNH VA PANH SO

4.V &i hop chat c6 nhom the, nhém chire

-Mach chinh c¢6 nhém thé, nhém chirc: s6 bat dau tw

nhdm churc
5 4 3 2 1

CH3CH,CHCHZCHZOH

Cl, .. s
-Mach chinh c6 nhiéu nhom chue, s6 bat dau tw
nhom chirg ching ,
CH3CH2C|3HCH2COOH

OH

- Thtr tw wu tién nhom churc:
-COOH > -COO- > -CHO > -CO- > -OH > -NH, > -O-



Bai tap ap dung

i
CH; - ?H - CH - CH;4
Br
3-Brom-2-Metylbutan

3-Clo-5-etyl-1,2-dimetyl xyclohexan
CH;
CHs,

C,Hs Cl

(IEI
CH;-CH-CH,-CH-CH - COOH

CH, CHj
Axit-3-Clo-2,5-dimetylhexanoic

3,5-dimetyl hexan-2-ol

CHs

CH3-(|?H-CH2-CH-(|3H-CH3
CHj OH



1.5. Cach biéu dién cong thirc chat hiru co:

1.5.1. Cong thwre Lewis:
Biéu dién cac lién két hoac cac electron hoa tri bang

cac electron H H H
H:0: H H:C:H 1CuCl
e , o .

- Céc cong thirc c6 thé mang dién tich hodc c6 thé biéu
dién cac tieu phan trung gian khéng bén

H H H H
H:N*H H:C:0: H:C+ H:C-

H H H H



Céch biéu dién céng thirc chat hivu co

1.5.2. Céng thirc Kekule: biéu dién cac lién ket trong
phan t&r bang vach ngang thay cho cap electron lién két



Céach biéu dién cong thirc chat hiru co’

1.5.3. COng thirc phoi canh:

Qui woc biéu dién:

+ Lién két nam trong mat phang dwoc biéu dién bang
duwong lién tuc

+ Lién két hwéng ra phia trwdc biéu dién bang duwong
dam

+ Lién két phia sau biéu dién bang dwdng dut doan

a H

”/Il,,,d /&H"'H
b H

C H



Céach biéu dién cong thirc chat hiru co’

Theo mét cach khac: dé biéu dién phan tlr cé 2 nguyén tir
C thi lién két gitra 2C dwoc biéu dién bang dwdng thang tw
trai sang phai va xa dan ngwdi quan sat, cac nguyén tor va
nhom nguyén t& lién két voi C cling dwoc biéu dién trong

khong gian bang cac doan thang xuat phat tlr C, va C,

Xen ké Che khuat



Céch biéu dién céng thirc chat hivu co

1.5.4. Cong thirc Newman:

Qui wéc: Nhin phén ti doc theo 1 lién két C-C

Nguyén t&r C & dau lién két xa mat (bj che khuat C.,) dwoc thé
hién bang hinh tron va nguyén t& gan mat quan sat (C,) dwoc
biéu dién bang tam cda hinh tron.

Cac lién két tir C, dwoe nhin thay toan bo va xuat phat tir tam
hinh tron (C,).

Cac lién két tir C,, chi nhin thay dwec phan 16 ra tir chu vi cia
hinh tron C,

H H H |
H H
| 2
r
/
<L H H H H
H

Huong nhin CT phéi canh CT Newman



Céach biéu dién cong thirc chat hiru co’

1.5.5. Cong thtrc Fiso (Fischer)

Nguyén tac: nguyén tlr C trung tam nam trong mat phang
trang giay, hai nhom thé gan mat nguwdi quan sat khi chiéu
lén mat phang thi nam & bén phai va bén trai nguyén t&r C
(hang ngang), 2 nhém nguyén t& con lai xa mat ngwoi
quan sat khi chiéu I1én nam trén truc doc cia cong thic
Fiso (Fischer)

(‘ZHO CHO CHO
C — Hmm—C—-OH —— H C—HO
/: \ - = _—
H” = YOH z
CH,OH CH,OH CH,OH

CT Phdi canh CT Fiso



Céach biéu dién cong thirc chat hiru co’

Théng thwérng cdng thire Fischer dwoc biéu dién
& dang chuan nhuw sau:
Néu phan t& cé nhiéu nguyén t& C thi truc doc 1a
truc cua nguyén tir C cua mach chinh
Nhom nguyén t&r co sd oxi hda cao hon thi dwoc
viét & phia trén.
Néu hai nguyén t& C & dau mach cé s6 oxi hoa
nhw nhau thi & phia trén 1a nhom thé cé so thi
tw nho hon trong tén goi



Bai tap:

Hay biéu dién cac chat sau thanh cdng thirc Lewis, CT Kekule:
NH,Cl CH,OH HCOOH

Trinh bay cdng thirc Newman dang bén cua chat sau:

(CH3),CHCH,CH,



