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Chwong 1 : Cau tric cta cac hop chat hivu co’

Tam quan trong cta hoa hoc hiru co’
Hoa hoc hiru co 1a nganh khoa hoc rat quan trong vi:
S6 lwong cac hop chét hivu co rat 1on.

+ Hién dién trong nhiéu nganh céng nghiép quan trong.

Thwc pham Duwoc phdm My pham Nhién liéu
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1. Téng quan vé hop chat hivu co’ va cau tric
Héa hoc hiru co 1a hda hoc clia cac hop chat chira Carbon (C)

Hop chét hiru co chi chra C, H (hydrocarbon) (HCHC don gidn nhét)

Mach thang Mach nhanh Mach vong

Bdo hoa B3o hoa Batbdo hoa Bt bdo hoa

Hop chat hiru co chi chra C, H va cac nguyén tt khac: O, N, S ...
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Cau tric phan tir methane

H
@
H
H
C4u truc te dién MO hinh ball-and-stick MO hinh space-filling

NOi nam trong mat phang
NOi hwdng ra ngoai méat phang

NOi hwdng ra sau mat phang
Cau trac phdi canh
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Xac dinh céng thirc phan tw

CxHyNzO:x : 12x ¥y ~_ 14z 16t M
C%  H%  N%  O% 100
DébétbéOhba _Zni(vi_2)+2
Q=
2
n. : sb nguyén t& ciia nguyén tb i trong phan t& hop chat.

vi . hoa tri ciia nguyén td i.

BT: Xac dinh dd bat bdo hoa cua cac hgp chat céng thirc phan tir CHy,,
C<HoCl, C3HO, CoH0,, CoHgO, C3HoN

CiH,, Q=1 CHCl Q=1 CHO Q=1 CHO Q=0
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Pong phan trong héa hiru co’

Pong phan
Céac dong phan co6 cling cdng thirc héa hoc

nhwng khac nhau vé cau trdc va tinh chat.

. .

Poéng phan cau tao Poéng phan lap thé
Nhirng phan t& nay co6 cung Nhirng phan t&¢ nay c6é cung cong thic va
céng thire nhwng khac nhau cach néi nhwng khac nhau vé cach sap xép
vé céch nbi. cac nhom trong khoéng gian.
Xuyén lap thé phan Péi phan

La nhirng doéng phan lap thé | |Nhitng phan t&¥ nay
ma khéng phai la dbi phan. (Vi| |khdéng thé tring voi

du: déng phan cis-trans) hinh anh qua gwong

v
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Pong phan cau tao

Nhirng phan t& nay cé cung céng thirc nhwng khac nhau vé céch nbi.

= nhirng hop chat khac nhau

— ¢ tinh chat vat li, héa hoc khac nhau

BT: Xac dinh dong phan

Viét tat ca dong phan cau tao (rng voi cong thire phan tir CH,,

Mach carbon dai nhat c6 5 C

Mach carbon dai nhat gém 4C va 1 C & mach nhanh

Mach C gém 3 C v&i hai mach nhanh chira 1 C

So dong phan cua C;H,, la ba

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

BT: Viét 5 dong phan cau tao irng vai cdng thire phan tr C,H;O

C,HO Q=1
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Nhom chirc

Alkane R—H 0
|
ez \C = 4 Carboxylic R—C—OH
/- e acid
O
Alkyne —C=C— |
Ester R—C—0R'’
Alcohol R—OH
Alkyl halide R—XP" (‘)
Ether R—O—R’ Amide R—C—NH,
Amine R—NH, e Ar —Hd
i
Aldehyde R—C—H Aryl halide Ar—Xb
I
Ketone R—C—R’ Phenol Ar—OH

aNhom chirc dwoc biéu dién bang mau dé. R, R' [a nhom alkyl.
b X la nguyén t&r halogen: F, Cl, Br, |

dAr 1a nhom thom (aryl), vi du vong benzene.
CluDuorgT!
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Danh phap

Alkane: C.H,,.,van cudi la -ane

CH,: methane C,H,,: undecane CgoHqgo: peNtacontane
C,Hg: ethane C,,H,s: dodecane C1o0H202: hectane
C;Hg: propane C,3Hog: tridecane

C,H,,: butane C,4H3,: tetradecane

CsH,,: pentane C,sHs,! pentadecane

CgHy4: hexane C,oH,5: icosane

C.Hy : heptane C,,H,,: henicosane

CgH,g4: Octane C,,H,s: docosane

CgH,4: noONane C;oHeo: triacontane

C,oH,, : decane C;,Hg,: tetracontane
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Tén gbc hoa tri alkyl: thay —ane bang -yl

CH; - : methyl C,H: -: ethyl CH;CH,CH, - : n-propy!

CH, CH,

HaC™CH ™ CHZCH,—CH — Hsc—cl— H3C_(l—CH2_
cl H 4 Cl H ., Cl H , CH,

I-Propyl s-Butyl t-Butyl Neopentyl

1-Methylethyl 1-Methylpropyl 1,1-Dimethylethyl  2,2-Dimethylpropy!

normal (n-) dung cho alkyl mach thang, nhw n-propyl hay n-butyl

sec (s) = secondary tert (t) = tertiary

12
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Carbon nhat cap (primary carbon) ndi véi mdt nguyén tlr carbon khac
Carbon nhi cap (secondary carbon) ndi v&i hai nguyén tlr carbon khac
Carbon tam cap (tertiary carbon) ndi v&i ba nguyén ti carbon khac

Carbon ttr cap (quatenary carbon) ndi v&i bdn nguyén ti carbon khac

Hydrogen nhat , nhi, tam cap ndi v&i carbon nhat, nhj, tam cap twong trng

13
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Quy tac goi tén
tert-butyl

2 4 6

1 3 5
methyl O O methyl

1. Chon day dai nhat |am day chinh, st dung tén hydrocarbon cta day nay lam tén co sé.

7
4-(tert-butyl)-3,3-dimethylheptane

Néu hai day cung chiéu dai chon day c6 nhiéu nhanh l1am day chinh.

2. Xem mbi nhanh clia day chinh [a mét nhom thé alkyl, ddi dudi -ane thanh —yl.

3. Banh sb nguyén t&r C trén day chinh sao cho cac nhom thé c6 sb chi vj tri thap nhat co thé.
4. Goi tén mdi nhém thé kém theo so6 chi vi tri. Dbi v&i cac nhom thé gidng nhau st dung di,
tri, tetra, ... va viét sé chi vi tri thich hop cia méi nhom thé.

5. Tach cac chir s vé&i nhau bang dau phay nhwng khong cé khoang cach. Tach chir sé va
chir cai bang dau gach nbi.

6. Liét ké tén cac nhom thé theo thi tw bang chir cai.

Bd qua cac tiép dau nglr di-, tri-, sec-, va tert- nhwng tiép dau ngiv iso- khdng dwoc bd qua.

14
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Cycloalkane: C H,,

1,1,3-trimethylcyclopentane
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Alkene: C H,, Alkyne: C H,,

1. Chon mach chinh 1a mach dai nhat cé chidra noi da.
2. Danh s6 nguyén t&r C cia mach chinh sao cho ndi da cé s chi vi tri thap nhat.

3. St dung dudi -ene cho alkene va -yne cho alkyne.

CH;CH,CH,C=CH,

CH,==CH, CH,CH,CH=CH, CH,CH,
Ethene | -Butene 2-Ethyl-1-pentene
(ethylene)
HC=CH CH;,CH,C=CH CH3$HC:CCH3
CH;
Ethyne | -Butyne 4-Methyl-2-pentyne
(acetylene) (ethylacetylene) (isopropylmethylacetylene)

16
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Aren — Hydrocarbon hwong phwong

Tén thong thuwdng Tén mét so6 goc aril

Danh phap quoc té

Xem nhw dan xuat tir benzene, vj tri cAc nhém tri hoan trén nhan benzene

dwoc xac dinh bang: ortho (0), meta (m), para (p).
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Halogenoalkane R-X

F (fluoro) Cl (chloro) Br (bromo) | (iodo)

Tén thong thwong:

CHCI; : chloroform

CuuDuongThanCong.com

CHBr; : bromoform  CHI;: iodoform
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Alcohol va Phenol

Alcohol va Phenol 1a hop chéat hiru co c6 chira nhém dinh chirc hydroxyl, -OH
CTTQ: Alcohol R-OH, Phenol ArOH

Alcohol dwoc chia lam 3 bac

Alcohol nhat cap Alcohol nhi cap Alcohol tam cap

Tén theo hé thong IUPAC st dung tiép vi nglr -ol

19
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Ether: R-O-R’

Dung tir ether dat sau tén gdc ciia nhom thé

Xem ether nhw mét dan xuét alkoxy clia hydrocarbon
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Aldehyde va Ketone

Aldehyde va ketone la nhirng hop chat cd chira nhom carbonyl >C=0

Aldehyde

Tén dan xuat tir acid: Thay thé -ic hoac —oic trong tén thdng thwdng cla
acid carboxylic twong &ng bang —aldehyde
Tén IUPAC: s dung tiép vi ngr —al. Nhém dinh ch&c carbonyl luén luén

cochisbvitrilal

0 0 Q
| Yy B « | C—H
He—C==H CH,CH—CH,—C—H ’
Cl
Methanal 3-Chlorobutanal Benzaldehyde
(formaldehyde) (-chlorobutyraldehyde)

21
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Ketone
Ketone chi phwong: Dung tir ketone dat sau tén gbc cla nhém thé
Ketone hwong phwong: Goi tén theo tén théng thwdng cua acid carboxylic
twong tng, thay —ic hodc —oic bang —ophenone
Tén IUPAC: st dung tiép vi nglr —one. Nhom dinh chrc carbony! ludn luén

c6 chi s6 vj tri nhé nhat

(‘) (‘) O

4 1 |

CH~—~C—CH, CH;CH,—C—CH,CHj,4 C—CH;
Propanone 3-Pentanone | -Phenylethanone
(acetone) (diethyl ketone) (acetophenone)

CuuDuongThanCong.com https://fb.com/tailieudientucntt

22


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Acid carboxylic R-COOH Ar-COOH
Tén thong thuwong

Acid chi hoan: acid cycloalkanecarboxylic

Tén IUPAC: st dung tiép vi nglr -oic
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Ester RCOOR’

Phan 1: gbc alkyl (’ng véi alcohol. Phan 2: thay dudi —ic trong tén acid bang —ate

Amide
Thay van —ic trong tén acid bang —amide

Néu 1a amide tri hoan thi goi tén nhirng gdc tri hoan dé sau chi¥ N-

24
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Amine

+
R-NH, R,NH R;N R,N
Amine 1° Amine 2° Amine 3° I ammonium
n alkyl c amine

D6 wu tién cia médt s6 nhém chirc théng dung

Acid carboxylic (P wu tién cao nhéat) > ester > amide > aldehyde > ketone >

alcohol > amine > alkoxy (D¢ wu tién thap nhét)

25
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Cach goi tén cac hop chat c6 nhiéu nhém thé

RCOOH > RCOOR’ > RCONH, > RCHO > RCOR’ > ROH > RNH, > -OR

Nhom clhatc Cautimac | Tiep daungiv Tiep vingir
Alkane R-H alkyl- -ane
Alkene =C=C< alkenyl- -ene
Alkyne -C=C- alkynyl- -yne
Arene Ar-H aryl- -ene
Halide R-X halogeno-

Alcohol R-OH hydroxy- -ol
Ether R-O-R’ alkoxy- ether
Amine R-NR’R” | amino- -amine
Aldehyde RCHO -CHO : -formyl | -al
Ketone RCOR’ =C=0:-0x0 -one
Acid carboxylic | RCOOH | carboxy -0ic
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BT: Goi tén cac hop chat sau day

RCOOH > RCOOR’ > RCONH, > RCHO > RCOR’> ROH > RNH,, > -OR
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2. Alkane: C H, .,

Tinh chat vat |i

 Khoéng phan cwe, khéng tan trong nwéc, dé tan trong dung méi hiru co.
« Nhiét d6 ndng chay, nhiét do séi twong dbi thap.
. V&i alkane day thang: nhiét do séi tang theo sé C.

« Pong phan nhd gon cé nhiét dd soéi thap hon.

Diéu ché:

« Trong ki nghé: tlr dau héa va khi thién nhién.
- Khi thién nhién: chira cac alkane cé phan ti khdi thap CH,, C,H;
- Dau mé: chira cac alkane c6 phan tlr khéi cao hon, chwng cat phan
doan tach ra nhirng loai s&n pham c6 céng dung khac nhau nhuw: ether

dau hda, dau Itra, dau can, dau hac...

28
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* Trong phong thi nghiém

Hydrogen héa alkene, alkyne

Tong hop Wurtz

Dung dé diéu ché alkane dbi xirng

T muéi RCOONa

29
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CAu trang

Céu trang la cac sap xép khéng gian khac nhau trong mot phan tir. Ching co
dwoc do sw quay quanh ndi o

Cdng thirc chiéu Newman

Nhin thang theo truc ndi C-C

« C & gan C_, biéu dién bang 1 cham tai tam vong tron.

« Cac ndi cha C & gan xuét phat ttr tam vong tron: C-a, C-b, C-d.
« C & xa C,;, dwoc biéu dién bang vong tron.

« Ca&c ndi clia C & xa xuat phat ti trén dwong tron: C-e, C-f, C-g.

efg

30
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Cau trang léch: cac phdi tir trén 2 carbon khdng che khuét nhau.
« CAu trang doi léch: 2 phdi t&r mudn so sanh léch nhau mét goc 180°

« Céu trang béan l&ch: 2 phdi t& mudn so sanh I1&ch nhau mét goc 60°

CAu trang che khuat : cac phdi tlr trén 2 carbon che khuét nhau tirng cap.
« Che khuat toan phan: cac phdi tlr gibng nhau & vi tri hoan toan che khuét nhau.

« Che khuat mét phan: cac phdi t&r khac nhau & vi tri che khuéat nhau.
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Gian dd nang lvong cho sw quay quanh nbi C2-C3 cla butane

Chuwéng
ngai

lap thé |

20

[S—

[Um—

Potential energy, kJ mol™!

5

)]
I

I

0

VD)
a Totally

H

H

‘ eclipsed

D

H

Gauche
CH,;

Eclipsed
H CH,

H,C CHj

Totally
eclipsed

H

Eclipsed
H CH;

H

Gauche
CH,4

|

0

60
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BT: Xac dinh cau trang bén nhat cta alkane
V& cau trang c6 m&c nang lwong thap nhat cua hop chat 2,3-

dimethylpentane khi quan sat phan t& doc theo truc C2-C3.

c6 3 cau trang léch

2 twong tac ban léch 3 twong tac ban léch 3 twong tac ban léch
Nang lwong thap nhat

33
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3. Cycloalkane: C H,,

Strc cang vong & cyclopropane

& Strc cang do goc noi
Strc cang do sw che khuat cac nhom thé Xen phu van dao kem

C2

Hy / H
C3

L

gH € H

Cyclopropane rat cang, phan (rng mé vong tao alkane mach thang dé xay ra 34
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Cycloalkane

H
Cyclobutane Cyclopentane

Dang mat phang Dang vong gap xép Dang vong gap xép

7 7/

Céu trang ghé Céu trang tau

Cyclohexane

35
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Pong phan cis-trans trong cycloalkane mang hai nhom thé

Pdng phan cis: hai nhom thé & cuing phia méat phang cua vong.

Pdng phan trans: hai nhdm thé & hai phia dbi dién mat phang ctia vong.

CuuDuongThanCong.com https://fb.com/tailieudientucntt

36


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cyclohexane

O nhiét dd phong cyclohexane hdu nhw hoan toan nam & cau trang ghé.

7 7

Cau trang ghé Céu trang tau
Cau trang bén Cau trang khéng bén

e (equatorial) : ndi xich dao
a (axial) : ndi truc
o : ndi hwdng xubng mat phang trung binh cla vong

B : ndi hwéng Ién mat phang trung binh ctia vong

37
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Cyclohexane

O nhiét dd phong cyclohexane hdu nhw hoan toan nam & cau trang ghé.

Cau trang béen

CuuDuongThanCong.com https://fb.com/tailieudientucntt

38


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cyclohexane, nhat la nhitng cyclohexane c6 mang cac nhém thé, co thé
nghich chuyén dé di dén cau trang bén hon.

Sau nghich chuyén, néi xich dao e tré thanh néi truc a va nguoc lai.
Nhwng cau hinh o (hay B) cia chidng van khéng thay doi.

Nhom thé Ion wu tién

] & vi tri xich dao
Nhoém thé & vi tri xich dao

c6 cau trang bén hon 39
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