Vidocu.com - Chia sé tai liéu hoc tap mién phi

Tong 6n Amin - Aminoaxit - Peptit va Protein
Pay la tai liéu téng hop toan bd kién thic ly thuyét va cdc dang bai tap quan

trong nhat ctia chuong Amin - Aminoaxit - Peptit, gidp hoc sinh nam viing nén

tang va tu tin gidi quyét cac cau hai trong ky thi THPT Quoc gia.

Phan I: AMIN
1. Khai niém, phan loai va dong phan

o Khai niém:Khi thay thé mét hay nhiéu nguyén tu hidro trong phan tu
amoniac (NH;) bang moét hay nhiéu géc hidrocacbon ta thu duoc

amin.

e Cong thuc chung: Céng thic cla amin no, don chiic, mach hé la C.Hy .3

N (v6in = 1).

e Bac cia amin: B4c cla amin dugc tinh bang s6 g6c hidrocacbon lién két

truc tiép véi nguyén tuir nito.
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Loai amin

Amin bac  Nguyén ti N lién két véi 1 gobc
CH3-NH2 (Metylamin)

1 hidrocacbon.
Amin bac  Nguyén ti N lién két véi 2 gbc CH;-NH-CH,
2 hidrocacbon. (Bimetylamin)

Amin bac  Nguyén ta N lién két véi 3 goc

(CH,)5N (Trimetylamin)

)
3 hidrocacbon. 3'3

2. Danh phap

e Tén goc-churc: Tén goc hidrocacbon + amin. Dung cho cac amin don gian.
Vi du: C2H5NH2 (Etylamin), C6H5NH2 (Phenylamin - Anilin).

e Tén thay thé: Tén hidrocacbon tuong (ng + vi tri + amin. Dung cho céac
amin phuc tap.

Vi du: CH3-CH(NH2)-CH3 (Propan-2-amin).

3. Tinh chat vat Ii

e Cac amin nhu metylamin, dimetylamin, trimetylamin, etylamin la nhitng chat
khi & diéu kién thuong, cé mui khai khé chiju, tan nhiéu trong nudc.

e Cacamin cé phan ti khoi cao hon la chat 1dng hodc ran. Anilin la chat 1dng,
khéng mau, rat doc, it tan trong nudc nhung tan trong etanol, benzen.

e Nhiét do sbi cia amin tang dan theo chiéu tang cta phan t& khoi. Amin cé

nhiét d6 so6i thap hon ancol cé cung sé nguyén t& C do lién két hidro N-H...N
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yéu hon lién két O-H...O.

4. Tinh chat héa hoc
a. Tinh bazo

Trén nguyén tir N clla amin c6 cap electron tu do nén amin cé tinh bazo.

e Tac dung v@i nudc: Amin tan trong nuéc tao dung dich cé méi truong bazo,
lam quy tim hda xanh hoac phenolphtalein héa hong.
- = - + =
RNH2+HZOFRNH3 + OH
e Tac dung véi axit: Amin tdc dung dé dang véi axit tao muoi.
Vidu 1: CH3NH2 + HCl -» CH3NH3CI (metylamoni clorua)

Vidu2: C6H5NH2 + HCl - C6H5NH3CI (phenylamoni clorua)

e So sanh tinh bazo: Amin no mach hé > NH3 > Amin thom (anilin). Goc day
electron (g6c no) lam tang mat doé electron trén N, tang tinh bazo. Goc hut

electron (goc thom) lam gidm mat do electron trén N, gidm tinh bazo.

b. Phan Uung thé & nhan thom cua anilin

Do dnh hudng cta nhém -NH., anilin tham gia phadn Gng thé brom vao nhan

2’
thom dé dang hon benzen.
e Phan itng véi dung dich brom: Anilin lam mat mau nuéc brom va tao két
tha trang.
C6H5NH2 -+ 3Br2 - CGHZBrBNHzl (trang) + 3HBr

San phdm: 2,4,6-tribromanilin.
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Phan Il: AMINOAXIT

1. Khai niém va cau truc

o Khai niém:Aminoaxit la hop chat hitu co tap chuc, phan ta chia déng
thoi nhédm amino (-NH,) va nhém cacboxyl (-COOH).

e Cong thuc téng quét:(HzN)x-R-(COOH)y.

e Cau truc: O trang thai tinh thé, aminoaxit tdn tai ¢ dang ion ludng cuc ("'H3

N-R-COO").
2. Danh phap

Thuong s dung tén ban hé thong hoac tén thuodng.

Tén thuong (Ky Moi truong (khi tan trong

Cong thuc cau tao
hiéu) nudc)

Trung tinh (s6 nhém NH2 =

Glyxin (Gly) H_N-CH_,-COOH
COOH)
Trung tinh (s6 nhém NH2 =
Alanin (Ala) CH3-CH(NH2)-COOH
COOH)
HOOC-[CH,,1,-CH(NH.))-
Axit glutamic (Glu) Axit (s6 nhém COOH > NH?2)
COOH
H2N-[CH2]4-CH(NH2)- Bazao (s6 nhdm NH2 >
Lysin (Lys)
COOH COOH)
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3. Tinh chat vat li
e La chat ran, dang tinh thé khéng mau, vi hoi ngot.
e C6 nhiét d6 ndng chady cao va dé tan trong nudc do tén tai ¢ dang ion ludng

Cuc.

4. Tinh chat héa hoc
a. Tinh luong tinh
Aminoaxit vira tac dung dugc véi axit, vua tac dung dugc véi bazo.
e Tac dung véi axit manh:
H,N-CH,-COOH + HCI - CI'H;N*-CH,-COOH
e Tac dung véi bazo manh:
H2N-CH2-COOH + NaOH - H2N-CH2-COONa + H20
b. Phan ing este héa
Nhém -COOH cla aminoaxit-.cé thé phan Ung véi ancol khi cé mat axit vo co

manh lam xuc tac.

e Vi du:
H,N-CH,-COOH + C,H_OH = H,N-CH,-COOC,H. + H,0 (xuc tac HCI
khi)

c. Phan ing trung ngung

Khi dun néng, cac phan t& aminoaxit cé thé trung ngung tao thanh polime

thudc loai poliamit, dong thai gidi phdéng nudc.
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e Vi du: Trung ngung axit e-aminocaproic tao to capron.

n H2N-[CH2]5-COOH - (-NH-[CH2]5-CO-)n + nHZO

Phan lIl: PEPTIT VA PROTEIN

1. Peptit

Khai niém:Peptit la hop chat chua tu 2 dén 50 goc a-aminoaxit lién

két véi nhau bang cac lién két peptit.

Lién két peptit: La lién két -CO-NH- gi(ta hai don vi a-aminoaxit.

Phan loai:

- Oligopeptit: chira tr 2 dén 10 gbc a-aminoaxit (dipeptit, tripeptit,...).

- Polipeptit: chra tr 11 dén 50 gbéc a-aminoaxit.

Vi du: Dipeptit Gly-Ala dugc tao tu Glyxin va Alanin: H2N—CH2—C0-NH—CH(CH
3)-COOH.

2. Tinh chat héa hoc cua Peptit

a. Phan i*'ng mau biure

e Diéu kién: Cac peptit cé tu 2 lién két peptit tré 1én (tic la tir tripeptit trd
lén).

e Hién tuong: Trong moi truong kiém, peptit tdc dung véi Cu(OH)2 tao thanh

phiic chat mau tim dac trung.

e Luu y: Dipeptit khong cé phan Ung nay.
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b. Phan ing thuy phan

Peptit bi thiy phan trong méi truong axit hoac bazo khi dun néng, cat dut céc

lién két peptit.

e Thay phan hoan toan: Tao ra hon hgp cac a-aminoaxit.

Vi du:Gly-Ala-Val + 2H,0 (HY, t°) » Gly + Ala + Val

e Thay phan khéng hoan toan: Tao ra cac peptit ngan hon.

Vi du: Gly-Ala-Val c6 thé thay phan tao Gly-Ala va Val.

3. Protein

e Khai niém:Protein la nhitng polipeptit cao phan tu cé phan ta khéi tu

vai chuc nghin dén vai triéu.

e Tinh chat: Tuong tu peptit, protein cling cé phan ¢ng mau biure va phan
ing thdy phan. Ngoai ra, protein.con c6 hién tuogng déng tu khi dun néng

hodc cho thém hda chat (su bién tinh protein).

Phan IV: CAC DANG BAI TAP VA PHUONG PHAP GIAI
1. Dang 1: Bai toan dét chay amin, aminoaxit

e Phuong phap: St dung phuong phap bao toan nguyén té (C, H, O, N), bdo

toan khéi luong.

e Cong thic can nhé cho amin no, don, hé C.H, . 3N:

an2n+3N + (6n+3)/4 02 - nCO2 + (2n+3)/2 H20 + 1/2 N2

e Mo6i quan hé dac biét:in ., -Ng, =1,5%xn_ .
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e Vi du: Dot chdy hoan toan m gam mot amin no, don chirc, mach hé X thu
dugc 4,48 lit CO,, (dktc) va 6,3 gam H,0. Tim céng thidc phan t& cua X.

Giai: nCO2 = 0,2 mol; nl_|20 = 0,35 mol.

Tacén, = )/1,5=(0,35-0,2)/1,5=0,1 mol.

x = (Nh20 " Nco2

S6 nguyén tir C trong X = n /n,=02/01=2

CO2
Vay cong thic phan tir cua X la C2H7N.

. Dang 2: Bai toan vé tinh luéng tinh cia aminoaxit

Phuong phap: Viét phuong trinh phdn ng dang ion, d4p dung dinh luat bao

toan khéi lugng.
Phan ing véi axit: (HzN)XR(COOH)y + xHCl » (C|H3N)XR(COOH)y

Phan ung véi bazo: (H2N)XR(COOH)y + yNaOH - (HZN)XR(COONa)y + yH,

0]

Vi du: Cho 0,1 mol alanin (CH3-CH(NH2)-COOH) tac dung vua du véi dung
dich HCI. Tinh khoi lugng muéi thu dugc.

Giai: Alanin c6 1 nhém -NH,, nén phan ing vaéi HCl theo ti 1€ 1:1.
H,N-C,H,-COOH + HCI - CIH;N-C,H ,-COOH

n = = 0,1 mol.

. n )
muoi alanin

= 89; M = 36,5.

HCI

Ap dung bao toan khoi lugng: M usi = Matanin T Mucl = 0,1x89 + 0,1x36,5

alanin

= 8,9 + 3,65 = 12,55 gam.
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3. Dang 3: Bai toan thuy phan peptit

e Phuong phap: SU dung bdo toan khéi lugng, bdo toan sé mat xich

aminoaxit.

e Cac phuong trinh tong quat:
Peptit-n + (n—1)H20 - n Aminoaxit
Peptit-n + nNaOH - Muéi + H,0

Peptit-n + nHCI + (n-1)H,0 - Muoi

e Vi du: Thuay phan hoan toan 1 mol pentapeptit X mach hdg, thu dugc 3 mol
Gly, 1 mol Ala, 1 mol Val. Khi thdy phan khéng hoan toan X thu dugc dipeptit
Ala-Gly va tripeptit Gly-Val-Gly. Xac dinh cau tao cua X.

Giai:

Tu tripeptit Gly-Val-Gly, ta c6 th( tu ...Gly-Val-Gly...

Tu dipeptit Ala-Gly, ta cé tha tu ...Ala-Gly...

Két hgp vai thanh phan (3 Gly, 1 Ala, 1 Val), ta ghép cdc manh lai: Ala-Gly +

Gly-Val-Gly —» Cau tao phu hop la Ala-Gly-Gly-Val-Gly.
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