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CHUYEN PE: HOP CHAT CHUA NITROGEN, HQP CHAT DI VONG
Phan I: HE THONG LY THUYET CO BAN VA NANG CAO

A - AMINE

Amine 13 din xudt cuia NH; khi thay thé cac nguyén tir hydrogen bang gdc hydrocarbon. Tuy theo sé lwong
nguyén tir hydrogen dugc thay thé ma ta c6 amine bac 1, bac 2 hay bac 3. Ngoai ra con ¢6 hop cht amoni
béc 4, 14 hop chit c6 4 gbc hydrocarbon lién két voi nguyén tir nitrogen :

RNH, R.NH R:N RN'X
Amine bac 1 Amine bac 2 Amine bac 3 Hop chit ammonium béc 4

I. DANH PHAP

I.1. Tén goi thong thuong cia cac amine dugc hinh thanh bang cach ghép tén cua gbe hydrocarbon vao
trudc tir amine :

CH;NH; : methylamine (CHj3)sN : trimethylamine
CH;CH,NH; : ethylamine CH;-CH,-N(CHs), : dimethylethylamine
(CH;),NH : dimethylamine CH;-CH,-NH-CHj; : methylethylamine

L.2. Theo cach goi tén Quéc té nguoi ta chon mach carbon dai nhét 1am mach chinh r6i goi tén cadc nhom
amino hodc amino c¢6 nhom thé nhu nhing tiép dau ngit : -NH, amino; -NHCH; methylamino; -N(CH;),
dimethylamino;....

Vidu:

Theo danh phap thay thé, cac amine don chuc dugc goi
tén nhu sau:

* Amine bac mot:
Tén hydrocarbon (bo e) - vi tri nhém —-NH, - amine
* Amine bac hai:
N-tén 860 hydrocarbon  tén hydrocarbon mach dai nhét (bo e)
- vi tri nhom chirc amine - amine
« Amine bac ba:
N-tén gbc hydrocarbon thir nhat - N-tén gdc hydrocarbon thir hai

tén hydrocarbon mach dai nhat (bo ¢) - vi tri nhom chire amine - amine

CH;NH, methylamine methanamine
CH;CH,NH, cthylamine ethanamine
CH5CH,CH,NH, propylamine propan-1-amine
CH;NHCH,4 dimethylamine ~ N-methylmethanamine

CH;CH,NHCH;  cthylmethylamine = N-methylethanamine
CH;CH(NH,)CH; isopropylamine  propan-2-amine
(CH3);N trimethylamine  N.N-dimethylmethanamine

I.3. Cac amine thom c6 tén goi xuat phat tir aniline:
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NH NH, NH, NH
el eie!
CH,
CHs
Anilin 2 - metylanilin 3 - metylanilin 4 - me
( o - Toludin ) ( m - Toludin ) ( p - Tolu

Aniline  2-methylaniline 3-methylaniline 4-methylaniline

CH

N-metylanilin N,N-dimetyla
N-methylaniline N, N-dimethylaniline

Hop chat amoni bac 4 dugc goi nhu mudi amoni :

+ _
CH-CH-N(CHE CI: trimetyletylamonic

ethyltrimethylammonium chloride

IL. PIEU CHE
IL.1. Alkyl héa true tiép NH; va amine :

RX + NH —> Rﬁ@(% RNH  +  NHX

RX  + RNH — >  RoNHX M RNH + NHX
Phuong phap thudng dung cho mot hon hop cac amine.
Tuy nhién néu dung du NH; ta ¢ thé thu duoc amine bac 1 1a chi yéu.
e Vi aryl halogenua, phan tng thuong phai thuc hién & nhiét 6 va ap suit cao :

348 C

CGHCl  + 2NH —29%  CkNH,  +  NHC
340 atm
e (06 thé thay dan xuat halogen bang alcohol c6 mat xuc tac acid vo co hodc aluminium oxide:
CGHOH + NH,  H™ CHNH, + H,0
CH;OH + CH\NH,  H ™ (C:Hs),NH + H,0

I1.2. Khir hop chit Nitro

Phuong phéap khir hop chit nitro cho phép diéu ché amine bac 1, dic biét 1a amine thom :

—_—

C¢HsNO, + 6H C¢HsNH, + 2H,O
Céc chat khir thuong dung 1a: hydrogen dang sinh (tir Fe/ HC1; Zn/ HCL,...); NH,HS; H,/Ni,Pt
I1.3. Khir cac hop chit chira nitrogen khac:
e Khtr Nitrin :
CeHsCHC = N Na*+ 8HQH i CH— CHINH
CHs — CHp—CH— C= N LiAIH CH — CH—CH—-CHNH
e Khir amid:
CeHsCONK  _HAR_ CH.CHNH,
I1.4. Phan ung Gabriel :
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o) o] 0 0
: & i "
C— OH
KOH \ RI \ H,0
O w2 O w2 O wn 8- O™+ o
IC ﬁ ﬁ fI:_OH amin
0 0 0
phthahmlde potassium phthalimide

III. TINH CHAT VAT LY

Céc amine thap 13 nhiing chat khi c6 mui gan giéng mui ammonia, cdc amine cao hon 13 nhiing chat 16ng,
mot sO la chat ran.

Céc amine thap tan nhiéu trong nudc, d6 tan giam khi gbc R ting. Cac amine thom it tan trong nudec.

IV. TINH CHAT HOA HQC

IV.1. Tinh base

Nguyén nhan tinh base ctia cac amine 1a do cap electron tu do trén nitrogen. KI ©= | "7 electron ty do trén
nitrogen ting, tinh base cta cac amine tdng va nguoc lai. Vi vy cadc nhdm day c.cvu o lam ting tinh base,
con cac nhom hut electron Iam giam tinh base :

(CH;),NH CH;NH, NH; C¢HsNH, (CsHs)NH
pKy, 3,23 3,38 4,75 9,42 13,1
Riéng cac trialkyl amine lai c6 tinh base kém dialkyl amine twong irng do hi€u ng khong gian gy ra boi 3
nhom alkyl:

(CH;,NH  (CH:):N (C.Hs),NH (C:Hs):N
pK, 3,23 42 3,07 3,13

Cac amine c6 thé tao muoi véi acid v co nén de tan trong dung dich acid loang :

—_—

RNH, + HCI RNH;Cl
IV.2. Phan @ng alkyl hoa
R\ tO R\
RNH + RX —= /NI—b,X — /NH + H
R' R!

Phan tmg c6 thé tiép tuc dé cho amine bac 3 va mudi amoni béc 4.
IV.3. Phan wng axyl héa

Khi ¢6 tac dung ciia carboxylic acid, anhydride acid hodc hydrochloric acid, mot nguyén tr hydrogen ndi
v6i nitrogen c6 thé bi thay thé bi nhom axyl :

—_

CsHsNH, + CH;COOH CsHsNHCOCH; + H,O
C¢HsNH, + (CH;CO),0 C¢{HsNHCOCH; + CH;COOH
acetanilide

Vi san pham axyl hoa 1a mot amid thé c6 thé thuy phan tai tao lai amine ban dau cho nén ngudi ta thuong
ding phan tng axyl héa dé bao vé nhém amino :

NHCOCH

NH NHCOCfI HZO/F
(CHCO0 CH3coor
- CHCOOH stQ
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IV.4. Phan ung véi nitrous acid HNO,
e Amine no bac 1 tac dung véi HNO; sinh ra alcohol va giai phong nitrogen :

—

RNH, + HNO, ROH + N, + H,O
e Amine thom bac 1 tac dung v6i HNO, trong méi trudng acid & nhiét d thip tao thanh mudi diazonium:

+ —
CeHsNH  + HNO ';'j‘N_@”(')E [GHsN=NI1Cl + 2H,0
C—5C
phenyl diazoni clorua

Mubi diazonium 14 mot chat trung gian quan trong dé diéu ché nhiéu hop chét khac :
L 6T HO
CeHsNo,Cl ™~ CgHsOH + Bl + HC

+

CeHsNp,CI _CuCl. CgHsCl + N
+

CeHsNp,CI _CuBr CgHsBr + N

+
CeHsNp,CI _CUCN_ CgHsCN  + N

diazonium chloride

+

CetsNp,CT Kl CgHsl + N
+ _

CeHsNo,CT P2 CeHg + N

e Amine no va thom bac 2 tac dung véi HNO, cho N-Nitroso :

—_—

(CH;3)NH + HNO, (CH;):N-N=0O + H,O
N-Nitrozodimethylamine

e Amine no bac 3 khong tac dung véi HNO, con amine thom bac 3 cho hop chat C-Nitroso :

N(CH)2 N(CH);
Q “"™— O
NO
N,N- dimethylaniline p- nitrozo-N,N-dimethylaniline

B - ACID AMINE
I. PHAN LOAI VA DANH PHAP

Acid amine hay amino acid 14 hop chét hiru co trong phan tir vira ¢6 nhém —COOH ( acid ) vira ¢6 nhém
-NH, ( amine ).

Tuy theo vi tri cia nhém —NH; so véi nhém —COOH ma nguodi ta phan biét a -, B -, y - amino acid

R',CH‘CO( R-CH-CH-COO R - CH - CH- CH- COO
NH NH N
o - amino acid B - amino acid Y - amino acid
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Céc a - amino acid 1a don vi cau tao cua protein. Udc chirng c6 khoang 20 o - amino acid ¢6 trong thanh

phan cua protein thién nhién.

C6 nhitng amino acid ma con ngudi va dong vat khong tu tong hop duoc ma phai cung cap tir bén ngoai qua

con duong thtrc an.

TAt ca cac amino acid thién nhién ( trir glycine ) déu quang hoat va ¢ cdu hinh L. Tuy theo cau tao hoa hoc

nguoi ta chia cac amino acid thanh 6 nhom :

I.1. Cac acid amino monocarboxylic

CH - COOF CHs- CH - COO CHy- CH - CH - CO(
N NH CH NH
glycine L+ alanine L(+)- valine

CHs- CH-CH -ICH - COOH
|
CH NH
L(+) leucine

I.2. Cac acid amino dicarboxylic

HOOC - CH+ FH - COOt

NH
Axit L(+) - Aspartic

I.3.Cac hydrogenxy amino acid
ICl-b - ICH - COOt
OH NH
L (+) serine
I.3. Cac Thio amino acid
|CHZ - ICH - COOt
SH NR

L (+) - cysteine
I.4. Cac diamino acid
HoN - (CH)4 - |CH - COOI
NH
L(+) - lysine

I.5. Cac amino acid di vong
N—C-Ch - ICH - COO

|
HC CH NF

‘W
¥
L (+) histidine

II. PIEU CHE

I1.1. Amine hoa acid a - halogeno carboxylic
R - ICH -COOH +
Br
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2Nk —»

Cts- CHp- CH - COO
NH

L(+)- phenylalanine

HOOC - CH CH, - ICH - COC

NH
Axit L(+) - Glutamic

CHs - ICH -|CH - COO
OH NhH
L (-) threonine

Chp - Chy - CH - COO
SCH; NH,

L (+)- methionine

(I:Hz - (I:H - (CH)3 —ICH - COO
NH OH NH
L(-) - hidro: lysine

ChH - (IZH - COOt
N

|
H

L (-) - tryptophan

R-CH-COOH +
NH

NH;Br
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I1.2. Tong hop Strecker

N
R-CH O+ HCN —»= R-ICH-CNNT'-E)> R-CH-CN-"% R-CH - COOF
OH g NH NH

III. TINH CHAT

III.1. Tinh lwéng tinh
Amino acid co6 tinh ludng tinh, trong dung dich cic amino acid tdn tai dudi dang ion ludng cuc (dang
zwitterion).

+
H3N - CHR - COO  (
Tuy thudc vao pH ciia méi trudng ma amino acid c6 thé bi ion héa theo nhiing cach khac nhau :
e Trong moi trudong acid :

HsN'- CHR - COO  +38l=—= H3N - CHR - COOH +,0
(1

e Trong moi trudong base :

HsN'- CHR - COO  + @H= M- CHR-COO +-,@
(1)

Néu dua dung dich amino acid vao trong mét dién truong thi tuy thudc vao pH cta dung dich ma amino
acid c6 thé ton tai dudi dang cation (II) ( mdi trudng acid ) hay anion (III) (mdi trudng base) do viy né s&
dich chuyén vé catot hay anot. Tri ) pH cta dung dich ma tai d6 amino acid khong bi dich chuyén dudi anh
hudng cua dién truong duoc goi 1a diém ding dién cia amino acid.

I11.2. Su tao muoi
Amino acid c6 thé tao mudi dé dang véi cac acid manh cling nhu véi base manh :

R—lCH—COOH+NaOH> IR—CH—COO‘IQ@

NH NH
R-|CH-COOH + HCls lR—CH-CC
NH NHsCI

I11.3. T4c dung véi HNO;

R-ICH-COOH+ HNG —» R—ICH—COOH+ N + BO
NH OH

Phan mg dugc dung dé dinh lwong nhém amine trong amino acid ciing nhu trong protein.
C-HQP CHAT DI VONG
I. KHAI NIEM VA PHAN LOAI

Hop chét di vong (Heterocyclic Compounds) 14 nhitng hop chét hitu co mach vong, trong dé cac nguyén tir
cAu tao nén vong ngoai carbon con cd nguyén tir cta cac nguyén td khac duoc goi 1a di to hay di nguyén tir
(Heteroatoms).

Cac di nguyén tur thuong 1a oxygen, nitrogen, sulfur.
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Céc hop chat hitu co thién nhién c¢6 hoat tinh sinh hoc phan nhiéu la cic hop chét di vong.

Céc hop chét di vong dugc phan loai theo nhiéu cach: Kich thudc cta vong (vong 5, vong 6, ...); ban chat

ctia vong (no, chua no, thom); ban chét va sé lwong di nguyén té chira trong vong (di vong 1 di t6, 2 di td,
).

II. HOP CHAT DI VONG 5 CANH 1 DI TO

Céc di vong 5 canh 1 di t6 tiéu biéu la:
I

Furan Pirrol Thiophen

N
i
I

O 3 hop chét nay céac di t6 oxygen, nitrogen, sulfur déu con cip electron ty do, ching tham gia lién hop véi
cac lién két doi ciia vong tao thanh hé dién tir m lién hop kin do vay chung déu co tinh thom tuong tu
benzene.

+ Furan 1a chat 1ong khong mau, s6i & 31,4°C ¢6 muii cloroform, khong tan trong nudc.
Furan dugc diéu ché tir sy khir carbon monoxygende cua furfural. Furfural dugc diéu ché tir pentosan ¢

trong vo lua, bap:
(CsH,0.), 18O, cu.on(cHoHcH=0 20 O 400'c_ ( '\

Pentosan andopentose Furfural I'L][.] n

+ Pirrol 1a chat Iong khong mau ¢6 mui cloroform, s6i ¢ 131°C.

Pirrol dugc diéu ché bang cach dun néng hon hop acetylene va ammoniac:

2CH = CH + NH; —[- {X \3 + H;
|

+ Thiophen 1a chat 16ng khong mau sbi & 84°C, khong tan trong nudc.
Thiophen dugc diéu ché tir butane va sulfur:
CHCH.CH,CH, + s 206 /A HoS

Gidng nhu cac hydrogen carbon thom, cac di vong 5 canh ciing cho cac phan tGng thé 4i dién tir nhu: nitro
hoa, halogen hoa, sunfon hoa, ....

Phan tmg thé xay ra d& dang hon & cac vi tri 2,5:

X \ + HNO; @w;}: + H-0
S

2-nitro thiophen
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@ + 2Br, —= B:-@ Br + 2HBr

0 @]
2 5-dibromfuran

Khi hydrogen héa c6 xuc tac ta thu dwoc cac dan xuét tetrahydrogen:

d/ \5 yop, N
- Tetrahidrofuran (THF)

@]

Tetrahidro pirrol
(pirrolidin]

III. HOP CHAT DI VONG 6 CANH
Céc hop chét di vong 6 canh tiéu biéu gom c6:
PRGNS

NZ NE | N’A

N L
1 piperidin
H

piridin piridazin pirimidin
CHs
T () (e, U
i ==CH; e =
&) 0] N ’ N N
y-piran o-piran a-picolin B-picolin y-picolin

Trong cac hop chat trén, piridin 12 hop cht quan trong nhat. Piridin 1a chét 1ong khong mau, c6 mui kho
chiu, s6i & 115°C, tan nhiéu trong nudc. Dung dich nude ciia piridin ¢6 tinh base c6 thé 1am xanh gidy qui.

Vé tinh chat hoa hoc, piridin c6 tinh chat twong ty benzene: piridin ¢ kha ning tham gia phan ung thé ai
dién tu, thé 4i nhan, phan ing cong hop.

Khi khtr piridin ta dugc piperidin:
QO
o

Piperidin c6 tinh base manh hon piridin.

Piridin va piperidin hién dién trong mot sd ancaloid nhu nicotin, Anabazin (Xem Ankaloid) va Vitamine
nhu: niacin (Acid Nicotinic); Niacinamid (Nicotinamid — Vitamine PP); Piridoxygenn (Vitamine B6).

CH 20H

mCOOH mcowm HOmGHZOH
e = P
N N HaC™ N

niacin niacinatmit piridoxin

IV.HQP CHAT DI VONG NGUNG TU

uigeli.xyz Trang 8



uigeli.xyz
Céc hop chat di vong c6 tir 2 vong trd Ién va cé canh chung dugc goi 1a cac di vong ngung tu. Hai trong so
cac di vong ngung tu tiéu bieu 1a Quinolin va izoquinolin.

+ Quinolin ¢6 cong thirc phan tir CoH,N chira vong benzene va vong piridin két hop véi nhau:

+ Quinolin 1a chat 1ong nhu dau, khong mau, sdi & 238°C. it tan trong nudc nhung dé tan trong cac dung
moi hiru co.
Quinolin c6 tinh base yéu hon pyridin.

+ Izoquinolin c6 cong thirc phan tir CoH;N, 14 ddng phan ctia Quinolin:

5 4

W “\"\ 3

Quinolin va izoquinolin hi¢n dién trong mdt so ankaloid nhu quinin, papaverin,...
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Phin II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN

DANG
DANG 1: DANH PHAP - HIEU UNG - CAU TRUC
Bai 1. Goi tén cac chit sau

a. b
/\(\/\NHZ /\/\/\/\/\NHZ
C d ’
/\(\/\ S AN
NH,
e f IL
\/\/\N/\/ TN R R
H

OCH; NH,

M/

NH
© 2 2 ]
H L/\(;f\
NH,
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Bai gisi
a. 4-methylhexan-1-amine
b. decan-1-amine
c. heptan-3-amine
d. N-methylhexan-1-amine
e. N-propylpentan-1-amine
f. N-ethyl-N-methylpentan-1-amine
g. 4-amino-1-phenylhexan-3-ol

h. 6-amino-5-hydroxy-8-methoxy-9-methyldec-1-en-4-one

i. 6-amino-4-butyloctanal

j- (E)-4-(2-aminopropyl)oct-2-enal (trans double bond, complex branch is an amino group

with a propyl group attached on position 2)
K. (E)-4-(2-aminobutyl)oct-5-enal
|. 5-aminononane-2,7-dione

Bai 2. X4c dinh cau hinh D-L cdc amino acid sau:

O~_ _OH O~ _OH
Hj:NHz HoN H

CH,Ph CH,CH,SCH3
phenylalanine methionine
Bai giai
0] oH 0] OH
HINHZ HoN H
CH»>Ph CH,CH>SCH3
phenylalanine methionine
D L

Bai 3. Chi ra chét nao tao mdi trwong acid, base, trung tinh?

0] OH @) OH
H)N H HoN H
CH,CO;H CH,CH;SCH3
aspartic acid methionine

uigeli.xyz

g} H Os_ _OH
HoN H HINHz
CH,CO,H CH;
aspartic acid alanine
Oy _OH O« OH
HoN H o NH,
CH,CO-H CH;
aspartic acid
| D
0] OH O OH
Hj:NHz H NH,
CH,OH CH,CH,CH>CH>NH;
serine arginine
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Bai giai
HpN H H,N 1 HiNHz H NH,
CH,COM CH,CH, SCH3 CH,OH CH,CH,CH,CH,NH,
aspartic acid methionine serine arginine
acidic neutral neutral basic
Bai 4. Chuyén Lam Son - Thanh Héa
Cho ciu tao ctia hop chét hitu co E nhu hinh bén. COOH

Hay chi rd trang thai lai hoa cua ting nguyén tir N ¢ cau tao E va ghi gia tri Eﬂ
pK. (0 25°C): 1,8; 6,0; 9,2 vao tung trung tam axit trong cong thuc tuong N
ung vdi E. Giai thich. H (g

sp2 N_ COOH
' ) sp3
. *NH

Nsp?

H (E)
- Nguyén to N nhom NH & trang thai lai hoa sp?, cap e chua chia ¢ orbital p xen phu véi 5 orbital p khéc tao
thanh hé thom duoc loi vé mat nang luong nhung “mat” tinh base.
- Nguyén tir N thir hai ¢ trang thai lai hoa sp?, cap e chua chia & orbital sp* khong tham gia vao hé thom nén
con tinh base.
- Nguyén tir N nhém NH, & trang thai lai hoa sp’.

+ 18
6.0,y COOH 1,

U T
QN NH, 9.2
|

Bai giai

H
- Nhom NH;" 1a axit lién hop cua nhom HNsp® , nhom NH" 1a axit lién hgp ctia nhom Nsp?.
- Base cang manh thi axit lién hop cang yéu, vi thé gia tri 9,2 1a thuéc nhom NH;" con gia tri 6,0 thi thudc
nhom NH'.

Bai 5. Chuyén Bic Giang
N,F; ¢6 thé ton tai hai dong phan cis hodc trans:

= —¢="

Pong phan nao bén hon, giai thich?
Bai giai
Pong phan cis bén hon do c¢6 hiéu ung siéu lién hop bu trir cho twong tac khong gian:

The cis Isomer F The trans Isomer
0 ’ " —
F

F i S o=N-F
T : ; (LUmO) filled 0
N antibonding N-SPy aF
o N-F 0 antibonding

\o ) ;
filled d 0 r{ﬂlggg ik A /ND?V o+ N-F
SR (HOMO) F i 4
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Bai 6. Chuyén Chu Vian An — Binh Dinh

Nghién ctru cu triic hop chét (2R, 3S5)-2,3-dichloro-1,4-dioxane dudi diy bang phwong phap nhidu xa tia X,
ngudi ta thdy do dai cua lién két C-Cl truc (1.819 A) 16n hon cua lién két C-Cl bién (1.781 A). Pdng thoi,
d6 dai cua lién két C-O cua nguyén tir C mang lién két C-CI truc (1.394 A) lai ngén hon lién két C-O cia
nguyén tir C mang lién két C-Cl bién (1.425 A). Giai thich cac gia tri thuc nghiém nay.

1:425.--51
17814

e s
a” N\ o\

] X
1.819 A 4
1.394 A
Cl

Bai giai

Mat d¢ electron dich chuyén vao orbital phan lién két bang hiéu ung siéu lién hop s& lam yéu (va lam ting
d6 dai) cua lién két trong tng.

- Béi véi lién két truc C-Cl, orbital phan lién két cia lién két C-Cl (6* c.c1) ¢6 sy xem phu vé6i orbital khong
lién két (no) ctia nguyén tir oxy.

- B6i voi lién két bién C-Cl, 6*c.ci ¢6 su xem phu ctia cip e-n voi orbital lién két cua lién két C-C (occ).

e '\1"@‘@9\ 7 Yoo -

ci ) N 4% —
5 ) -__-—---_-O-\_-----:}L —n
O c.cl l _ .
. Cl 5
c S cal D

- Tuong tac no — 6*c.c; manhhon ccc - 6*c.a (xem gian d6 ning lugng bén phai hinh), mat do electron dich
chuyén vao o*c.c cua lién két C-Cl truc nhiéu hon, do d6, lién két C-Cl truc c6 do dai 16n hon lién két C-Cl
bién.

- Ciing do su twong tac no — 6*c.c; manh hon 6e.c — 6*c.ci nén lién két C-O ctia nguyén tir C mang lién két
C-Cl truc (1.394 A) c6 tinh chét cua lién két d6i nhiéu hon va do d6 ngin hon lién két C-O ctia nguyén tir C
mang lién két C-Cl bién (1.425 A).

Bai 7. Chuyén Chu Van An — Binh Dinh

Hay giai thich sy bién ddi luc base cua cac hop chit dudi day:
I e M e MIUGHz)2

)] CI) (7

e e
o et o

pKa 10,58 7,79 5,06

Bai giai

[,,Nﬁl

7 pKa=10,58
Nguyén tir nitrogen & trang théi lai hoa sp’. Mat do e trén nguyén tir nitrogen duogc ting cuong boi ba
nhom ankyl dy e. Mit khac, do c6 ciu triic vong nén cac nhoém ankyl khong giy hiéu tmg khong gian ddi
v&i nguyén tr nitrogen.

e S [-'J.\_'\-.\_
)]
= pKa=17,79

Nguyén tir nitrogen lai hoa sp3 (luu ¥: nguyén tir nitrogen trong hop chat nay khong thé lai hoa sp? do
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nam & dinh cia 2 vong no. Mat do e trén nguyén tir nitrogen giam do hiéu Ung cam ung hit e tir cac
nguyén tu Csp” vong benzene.
l ___.‘:'n_\_]__,.- MNILHz) 2

e -

pKa = 5,06
Nguyén tir nitrogen & trang thai lai hoa sp?, ¢6 d6 am dién 16n hon nitrogen sp®. Mit khac, mat do e trén
nguyén tir nitrogen gidm manh do hi¢u ung lién hop am (-C) cua vong benzene.

Bai 8. Chuyén Biic Ninh
Xéc dinh va giai thich dang bén cta cac can bang ciu dang sau ddy

a.
Me.. e - Jhde
W ,Wl,f““xhrf_ W I I q‘rﬁ ,«’%Er?, I

M. _H . .
Me™ T~ TMe ms"ﬂ““" Me

i1 1=
b.
Ve er\ll\ LMe

- |
PR cl Ph" Tl
(1) (2)

Bai giai
a.
M. o~ Ms Mew .~ .Mz

M M o TIJ hld
Me”™ " “Me Me™ T Me

Dang | [Dang 2
Déi véi dang 1

B
Me, M i
I I — NN
M M« - T

»

Me™ 7 Me 5 0
-

O dang nay khong co su tuong tac xen phu nao gitra cac orbital.

Déi v6i dang 2:

Mea o~ .Me | U

NN ¢z “’é‘:x
Me” NN Me E

- Khong c6 tuong tac 1,3-diaxial nao.
- C6 4 tyong tac ny — 6" c.x 1am bén phan tir.
— Dang 2 bén hon va chiém wu thé trong can bang

b.
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Wi ~Tie
lH ”|
—_— e
.-"JH"'*- ,.-"]\'n
Fh Cl Fh l

Dang | Dang 2

Dang 1 ¢6 tuong tac xen phil ny — G c.pn
(=S
|

| -t
i!f"b\r.:l

Dang 2 ¢6 tuong tac xen phil ny — 6 c.al

};_‘»_.,N SIVIE

|_x-_ |
F“hQ\ "y

Ma E 6"c.ci thap hon Ec”c.pn do d6 4m dién C1 16n hon nhom phenyl. Do d6 twong tic xen phu ny —
o c.c hiéu qua hon.

— Dang 2 bén hon va chiém uu thé trong can bang
Bai 9. Chuyén Bién Hoa — Ha Nam

Sap xép cac chit sau theo thir ty giam dan lyc base va giai thich.

o e e, ]
P P . -
o ! Tl - "
| | | J > - _
- / |
- N e,
S L g o
N N i
e

Bai giai

- Thir ty giam dén luc base: (2) > (1) > (3).

- Giai thich:

+(2) ¢6 hiéu tng +I giy ra bai gbc hidrocacbon no (amin bac III mach vong) nén tinh chit base manh

nhat.

+ Chét (1): C6 hiéu tmg +I cua gbe hidrocacbon no va hiéu &ng —I ciia vong benzene, nén luc base cta
chat (1) yéu hon lyc base cua chat (2).

+ Chét (3): C6 hiéu tmg +I cua gde hidrocacbon no va hiéu wng —C giita nguyén tr N v6i vong benzen, tao thanh hé
lién hop p-m, lam mat do electron trén N giam manh —Luc base giam manh. Chat (1) khéng ¢é hiéu ing — C do ciu
trac khong dong phang nén luc base ciia chét (1) manh hon luc base ciia chét (3).

Bai 10. Chuyén Hoang Lé Kha — Tdy Ninh

Camptothecin va cac dan xuat ctia nd hodc twong ty 1a nhimg chat chong ung thu quan trong. Ciu tric cia
Camptothecin nhu sau

(E)
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a/ Xac dinh loai nhom chire, cdu hinh tuyét dbi cua C bat dbi trong Camptothecin.
b/ So sanh tinh base cua cac nguyén tur N trong Camptothecin va giai thich?
Bai giai

Cac loai nhoém chuc gém: amine, ketone, alcohol, ester, amide.

CAu hinh tuyét dbi ctia C bat dbi trong Camptothecin 1a R.

Tinh base

(E)

Thur tu tinh base N(1) < N(2). Nguyén nhan 1a do cap e trén nguyén tir N(1) tham gia vao hé lién hop va
bi hut e manh bdi nhom ketone, trong khi d6 trén N(2) cdp e khong tham gia vao h¢ lién hgp nén N(2) c6
tinh base manh hon.

Bai 11. Chuyén Hung Vwong — Phut Tho

Cho cac chat:
0 0
C D
- Giai thich tai sao mémen ludng cuc cia D (0,7 D), nhd hon cua C (1,7D)

) In ) |w

Bai giai
Giai thich:

C c6 hiéu +1I cia 2 nhém CH,, do vy vecto momen ludng cuc dugc biéu dién nhu sau:

9

C

D c¢6 hi¢u ung lién hop cua O vao hé electron  nén electron ddn nguoc lai vao h¢ lién két C-C:
F’/\’\
1o 1
1__/() )
— 7
D
Hiéu tmg —I cta O trong phan tir D khong 16n bang C do nguyén tir Cyp ¢6 d6 4m dién 16n hon Cyy.
Bai 12. Chuyén Vinh Phuc
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Oxepin 1a chat khong on dinh do d6 n6 nam can nhiét véi A
o 1\)

R

—_—

A

a. V& cau trac (co 1ap thé) cia A

b. Khi xtr li oxepin béng tia cyc tim, nguoi ta khong théy su xut hién ctia A ma thay vao dé thu dugc B,
xéc dinh ciu tric (c6 lap thé) cua B

Bai giai

a. ddng phan thu dugc trong diéu kién t° dudi dy 1a cis

O t H.f, ,\H

A\
|;_E

b. dong phén thu duoc trong diéu kién hv dudi day 1a cis

ﬁ@L‘\j_‘

Bai 13. Chuyén Cao Bing

Cho 3 dj vong ky hiéu 1a A, B, C. Hiy sdp xép cac di vong theo thtr tu ting dan nhiét do soi; ting dan tinh
base cua cac nhom —NH. Giai thich.

o Q0

ITI N
|
A B C
Bai giai
So sanh nhiét ¢ s6i: A<B<C
ON-H N SNH oo /Z_N\
| £y 3
H 1*|I N
o |
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Vong no, lién két hidro gitra
nhom —NH cua di vong no
nén rat yeu.

Vong thom, lién két hidro
gitta nhém —NH véi di vong
thom chta mdt nguyén ti
nitrogen yéu hon so véi di
vong thom C c6 2 nguyén tu
N.

Vong thom, lién két
hidro bén.

Sosanh tinhbase: A > C > B

A: Tinh base manh
nhét vi electron n Nsp’

B: Tinh base khong con vi
electron n da tham gia lién hop
vong thom.

C: Tinh base trung binh vi
electron n Nsp?

Bai 14. Chuyén Son La

Cho 3 di vong (hinh bén). Hay sép Xép cac di vong theo thur tu tang dan nhiét do soi; tang dén tinh base.

Giai thich. U
N

|
H
A

Bai giai
Nhiét d0 soi: A<B < C

|
Ho o
B C

— A ¢6 vong no, lién két hidro giira nhém —~NH cia di vong no nén rét yéu.

— B ¢6 vong thom, lién két hidro gitta nhém —NH véi di vong thom chira mot nguyén tir nitrogen yéu
hon so voi di vong thom C ¢6 2 nguyén tir N.

— C c6 vong thom, lién két hidro bén do dj vong thom c6 2 nguyén tir N.

Tinh base: A>C>B

— A ¢6 tinh base manh nhét vi electron n & N lai héa sp°.
— C ¢0 tinh base trung binh vi electron n & N lai hoa sp”.
— B khong c¢6 tinh base khong con vi electron n ¢ N da tham gia lién hop vong thom.

Bai 15. Chuyén Son La

Cho cac chat A, B ¢6 ciu tao dudi day:

=

(A)

<

(B)

a. Goi tén cac chit A, B theo danh phép hé thong.
b. Giai thich tai sao A 1a chét 1ong phén cyc con B 1a chét 16ng khong phan cuc.

Bai giai

a. A: 5-(cicloprop-2-ene-1-ylidene)cyclopenta-1,3-diene

B: ciclopropylxiclopentane
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b.
* B 1a mot hydrocacbon thong thuong c6 phan tir dugc tao thanh tir cac lién két C-C, C-H 1a lién két cong
hoa tri khong phan cuc. Do do, phan tir B khong phan cuc.
* A ciing la hydrocacbon, nhung A lai 1a chat phan cuc boi khac voi B, dang ludng cuc ciia A ¢6 tinh
thom (vong lién hop kin, phang, s6 electron 7 lién hop thoa mén quy tic Huckel: T = 4n + 2) nén bén viing.
Do dé, A ton tai & dang ludng cuc va lam cho phéan tir A phan cuc.

O —

67 27

Bai 16. Chuyén Lam Son

Cho céu tao ctia hop chat hiru co E

&% Nh,

"

(E)
Hay chi 15 trang thai lai hoa cua timg nguyén tir N & cdu tao E va ghi gia tri Pk, (¢ 25 °C): 1,8; 6,0; 9,2 vao
tung trung tam axit trong cong thirc twong tmg véi E. Gidi thich.

Bai giai

H (E)
- Nguyén tir N nhém NH ¢ trang thai lai hoa sp?, c@p e chua chia & orbital p xen phu véi 5 orbital p khac tao
thanh hé thom duoc lgi vé mat nang luong nhung “méat” tinh base.
- Nguyén tir N thir hai ¢ trang thai lai hoa sp?, cdp e chua chia & orbital sp? khong tham gia vao hé thom nén
con tinh base.
- Nguyén tir N nhém NH, & trang thai lai hoa sp’.

) 18
6,0H_|;l_\ +COOH _
QN NH, 9.2
|
H

- Nhom NH;" 1a axit lién hop cua nhom HNsp® , nhom NH' 1a axit lién hgp ctia nhom Nsp?.

- Base cang manh thi axit lién hop cang yéu, vi thé gia tri 9,2 1a thuéc nhém NH;* con gia tri 6,0 thi thudc
nhém NH™.

Bai 17. Chuyén Hoa Binh

Cho 5 hop chét di vong
_NH _NH A zN- PLE
':'_1 r';'_ra: Lw’-] qu’ﬂ I;‘"&.x'l’l
A B c D E
Sap xép theo thir ty ting dan tinh base?
Bai giai
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Sép xép theo thu ty ting dan tinh base

s, [:;

J|
e

-,

N. MNH
= oo

) 9 L
e

-

N

MH

()

-
e

Cap e tréen N da
tham gia vao h¢

Ca 2 N déu chiu anh
hudng cia hiéu tng —I
ctia nhau (Nsp?)

N sp?, khong c6 hiéu
ung -1

N sp? chiu anh hudéng
cua hi¢u ung +C cua
NH

N sp®, vong no déy e

lién hop

Bai 18. Chuyén Lé Hong Phong — Nam Pinh
Giai thich tai sao hop chéat A sau ddy c6 moment ludng cuc rat 16n (9,6D)?
| A
Bai giai
Moment ludng cuc cua A 16n do ton tai & dang ion ludng cuc, khi do mdi vong la mdt h¢ thom bén viing
hon.

Bai 19. Chuyén Lé Hong Phong — Nam Pinh

So sanh tinh acid cua nguyén tir H (in d4m) trong phan tr B1 va B2.

H —H
o ]
1B11 B2)

Bai giai
Carbanion sinh ra tir B2 bén hon so véi carbanion sinh ra tir B1 do cip electron khong lién két cua nguyén tir

carbon trén B2 c6 thé cho vao orbital 3d trong ctia nguyén tir luu huynh gitp giai toa dién tich am. Nguyén tir
oxygen khong co orbital 3d tréng nén khong c6 su giai téa dién tich nhu vay.

Bai 20. Chuyén Lé Quy Pon — Pa Ning

So sanh pK, ctia cac cap chat sau. Giai thich.
I_i) ___________________ I_ﬁ)_ __________________ l
| | ® ' ® | |
| s : | H.® H© |
- ) " eI

NH @]

| | l%/ g*/ I
| 1 2 | 3 4 |
- !_ ___________________ |

Bai giai

Chat c6 tinh acid manh hon (pKa bé hon)
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i)pK.2<1
Hiéu tmg cam tmg ctia vong thom lam base lién hop cta 4 yéu hon 3.
(Chi y: Giai thich do cong huong véi vong thom 14 sai, vi cap e cia N khong vudng goc véi mat phang pi)
i) pK. 4 <3

O khong 1am bén hoa dién tich duong hiéu qua bang N (do d6 am dién caa O lon hon)
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DANG 2. TINH CHAT HOA HQC

Bai 1. Pién c4c tac nhan thich hop dé thue hién cac chuyén hoéa sau

o]

(0]
©/LOH A ©)LNH2 B

%:0
—Z

A

®
-

=

(@] \\\
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Bai giai

A. H30" or NaOH, H-0

B. SOCl;, pyridine or P,Os or POCI3, pyridine

C. NH2CH,CH;5

D. NH3

E. H3O" or NaOH, H:0

F. LAH

G. 2 equiv. NH(CH3)2

H. 2 equiv. NH(CH3)CH2CH2CH3

I. H3O* or NaOH, H.0

J.LAH

K. H3O" or NaOH, H,0O

L. LAH

M. DIBAH

N. CHzCH2MgBr

O. CHsMgBr

P. DIBAH
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Bai 2. Xac dinh cau tric cac chat trong cac phan rng sau

@] (o]
>()LNH2 Ap— A NH2 ﬂ, B
o) O
H/\ H;0" c b 2 equiv NH, NH,

0
LAH
/J\)L socl, F /K/\
NH, —o3.—- — E i

2 pyridine

\HJ\ 6 H NH(CH3)CH2CH26H3\HLN/\/
|

©)L . 5 CHager /‘U’\/O

LAH
L H/\NHz
- N _CHsCHaMgBr M(\

0

2N DIBAH, 25°C DIBAH, 25°C H
> 2 P (Y
(0]

0

ZN CHyMgBr DIBAH. 25°C
Q R . Hk/\[/
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Bai giai

A >‘/\NH2

)

c O/LLOH

M )vaHz
o
o %H
ol
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Bai 3. Xdc dinh céu triic cic sin phiam tao thanh trong cic phin tng sau

0
s A
0

\/\jk NH,(CH3), H*  C NH(Ph),, H*
H
i /\/'{]

%\A\/\ wn ~ E /\rk NH(CH;),

0
0]

\J\/Q NH,(CH3). H* 6 NAER,

o H
N N
% T G M /\H)< i P N
e H*
l_l_l 0
O
“N_ 0 N NH,NH,, KOH
H+
H
0] [L] 0
P S~ Q NH,NH,, KOH
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Bai giai

A

/\J\/l\
(Ph),N

— S
0 N

uigeli.xyz
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DANG 3: SO PO TONG HQP — CO CHE PHAN UNG

Bai 1. Chuyén Chu Vian An — Binh Dinh

Hoan thanh so d6 tong hop cac hop chat trong cac diy phan (mg sau:

©/NH2 CHOHCN_ , KOH.HO_  NaNH; " 0, \ B
85°C 100°C 220°C (c_H.NONa) 80 90°C N Az

Bai giai

CHOHCN 1 CN KOH,H,0 N GOOK  2NaNH, />
Pl P > —
NH, Cssec \

100 °C N 220°C
H
0
22 o
80 90 °C N %r =
-

o

Bai 2. Chuyén Vinh Phuc

Ondansetron 1a thudc chéng nén phé bién. N6 duoc biét dén 1a chét dbi khéang thy thé 5-HT3 ¢6 chon loc
cao. SHT3 la chat duoc giai phong ra khi tién hanh hoa tri hodc xa tri, chat nay c6 ¢ rudt non va gy phan xa
nén. Dudi day 1a quy trinh tong hop no:

N
W
N
0
PS 1 nBuli THE 1, Mel, DMF HCI/H,0 ZnCly _<
' A B C
[L 2, MesN=CHal 2 S AcOH J ©
~"“OMe - |J |,r-—
H X N
- N rl]/ - T./ 11
#
N ~"NH, =

Xac dinh cAu triic cac chat A, B, C

Bai giai

=0

|
OMe S :

Bai 3. Chuyén Bic Giang

Hay dé nghi co ché giai thich sy hinh thanh san pham sau:
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CI’O3, H2$O4 O

a) HO —_—
axeton i
|

Bai giai

H+
H504 o

3
SRl B

Bai 4. Chuyén Bic Ninh

HO

Viét co ché

J/\@Pha ar
NaH
mCHD - N
N EL0 N
H reflux

Bai giai

o - CLyon St
N N \-/4

&H"‘\ o)

@]
@f“ % @%j
—_—- @] —-
N N N
L@/@Pha c Ph, |

Bai 5. Chuyén Ha Long

Viét co ché phan tng
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™ - - ., -~ o, -~
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J
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— . —
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Bai 6. Chuyén Lam Son

Hay giai thich vi sao phan tng dudi day chi can dung 0,1 dwong lwong DMAP hodc DABCO bing phan
mg héa hoc va trén phuong dién hoa Iy hitu co (khong xét dén co ché phan tng ) ?

\)

0 SIS LYy, A

» )\
DMAP (0,1 eq) , CH3CN s DMAP

Bai giai

DMAP (0,1 eq) , CH3CN

7
D /I(J\o ok . LN)\(}% ) \.K o

- CO; la acid sinh ra sau qua trinh phan irng nhung lai bi thoat ra khéi hé , khong tac dung duoc véi céac base
khac nhu DMAP hay DABCO nén chiing khong thé xem nhur chét gitp dich chuyén can bang

- DMAP hay DABCO c¢6 chirc ning nhu cac nucleophile dé kich hoat Boc,O hay Me,CO:s, ting téc d6 phan
tmg ( khong can viét phuong trinh phan tng )
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- DMAP hay DABCO c¢6 chirc niang deproton héa , sau d6 hoan tra proton vé cho cac alcohol & san pham.
Céc base khong tham gia vao phuong trinh tong quat nén chi c6 vai trd xutc tac
Bai 7. Chuyén Lé Quy Pon — Pa Ning
Mot loai thudce chita HIV duoc téng hop tir dan xuét indole E1 theo so dd dudi day. Xac dinh cAu tao cua
cac chit tir E2 dén E5. Biét rang E5 c6 cong thic phan tir 13 C5 HyCINO,
0

)]\ MePPh3Br
el A pn~ Cl Boc,0 n-BuLi, THF Et»Zn, CHal,
CO,Et > E2 E3 ———— E4 — E5
E acetyl chloride DMAP, THF TFA, DCM
E1 AICl;, DCE
Bai giai
0]
o)
Ph h
cl { - Ph al P . Ph
e R N0,k H—cosm N—co,Et
N
H N, u N
Boc oc
E2
E3 E4 E5

Phén I1I: HE THONG BAI TAP TU CAC PE THI HSG CHINH THU'C CUA TINH, OLYMIPIC,...
Ciu 1. Tai sao ngudi ta lai phai rat hét khong khi va nap khi nitrogen vao bong dén dién?

Hwéng dan giai
Vi “soi dot” cuia bong dén 1am bang kim loai cu thé 14 chat vonfram, ma trong khong khi lai cé oxygen,
khi nhi¢t do tdng cao, su oxi hoa kim loai s€ xdy ra nhanh hon trong nhiét d¢ thuong, phan rng oxi hod sé
lam bién ddi kim loai (Vén duoc kéo thanh soi rat mong tao nén hién tugong “dut soi dot” va bong den s&
hu hai. Nitrogen la chit kha tro v& mat hoa hoc, khong phan g véi kim loai, nén dung khi tro s€ lam
“tudi tho” cua soi dt ting cao. Ngoai ra, ngudi ta nap vao bong dén dién thay vi nap khi hiém, do gia
thanh ctia N, ré hon nén 1am giam gia thanh san xuat bong dén dién.

Cau 2. Tai sao dé bao quan thyc pham, khi nitrogen dugc bom vio trong bao bi dong goéi ma khong phai 1a
dung khong khi?

Hudéng din giai
Vi trong thanh phan cta khong khi c6 chira khi oxygen nén khi bom khéng khi vao trong bao bi dé dong
6i thi oxygen s& tiép xtic v6i thuc pham tir d6 oxi hoa cac chét lam cho thuc pham nhanh hong hon, dé
méat di mui vi. Mt khac, & diéu kién thuong, Khi khi nitrogen trg vé mit hoa hoc nén s& khong oxi hoa
cac chit trong thuc pham. Tir d6 tao méi trudng trd, gitip bao quan thuc phadm dugc 1au hon. Thém nita
nitrogen khong mau, khong mui nén giir nguyén duoc mau, mui vi ciia miéng thuc pham.

Cau 3.

a) Ca nitrogen va boron déu tao hop chét trifluoride. Nang lugng lién két B — F trong BF; 1a 646 kJ/mol
va cua lién két N —F trong NF; chi 1a 280 kJ/mol. Hiy giai thich sy khac nhau vé ning luong lién két trong
hai hop chét.

b) Hay v& cac cau triic Lewis cta dinitrogen oxide (N,O). Tinh dién tich hinh thirc trén mdi nguyén ti,
tir d6 chi ra ciu trc hop 1i nhét.

¢) Thyuc nghiém d6 dai cac lién két sau day:

N-N | N=N [ N=N | N-O | N=0
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167 pm 120 pm 110 pm 147 pm 115 pm
Do dai lién két N —N trong N,O 1a 112 pm va d6 dai lién két N —O 1a 119 pm. Két qua thu dugc & cau b) co
phu hop vdi s6 liéu thyc nghiém khong?

Huéng dan giai
a) Nang luong lién két trong BF; cao hon NF; nhiéu do trong BF; ¢6 thém lién két 7 cho nhén giita
cap electron hoa tri ty do cua F va obitan p con tréng cua B.

¢
o“xﬁ) 0
B F
00 o
¢ \
i) empty filled p-orbital
p-orbital

b) N,O ¢6 3 cdu triic cong huong chinh:
}\]:N:Ej: -« I N=—N—0O0: --—> 1N—N:OZ

(@) (b) ©

bién tich hinh thirc trén moi cau truc:

-1 o410 0 +1 -l 2+ +l
N=——N=—=0: <-=—> :N=N—0:! <—> :N—N=—/O0"
(a) (b) (c)

- Céu trtic (a) va (b) co dién tich hinh thirc “tdi da” 1a 2, con ciu trac (c) ¢o dién tich hinh thirc “t6i da” 1a
4 nén ciu trac (a) va (b) hop 1i hon ciu trac (c). Tuy nhién, trong cau tric (b) dién tich hinh thirc —1 trén
O 12 nguyén tir c6 do am dién 16n hon N nén céu tric (b) 1a cAu triic hop li nhit.

¢) Trong N,O d¢ dai lién két N — N 1a 112 pm nam nira lién két doi (120 pm) va lién két ba (110 pm).
Do dai lién két N — O 1a 119 pm nam giita lién két don (147 pm) va lién két doi (115 pm), khong c6 bang
chtng vé lién két ba N — O. Vay cac két luan & b) cau trac cong hudng (a) va (b) hop li 1a phu hop voi
thuc nghiém.

Ciu 4. Xét cac phan tir sau: SOs, NH;, N(CHs)s. Phan tmg ctia SO; 1an lugt véi NH; va N(CHs)s & pha khi
hinh thanh hai san phdm A va B.

a) Ve cAu tric hinh hoc cua SO;, NH;, N(CH;);, A va B.

b) Trong hai san phdm, do dai lién két S—N 1a 191,2 pm va 195,7 pm; goc lién két NSOla 97,6° va
100,1° (chua ding theo thir ty). Hiy géan gia tri ding vao A, B va giai thich.

Huwéng dan giai

a)
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0] 0]
o\ &° o\ &°
o 0 E) NP .
. N i 1 A
i H\\\\l \H Hae™ l \CH N wN
o) H HsC . B l \H HaCY l \CH3
H HsC
SO; NH; (CHs):N Hs;NSO; (CH;);NSOs
b)
Chat A B
Do dai lién két S—N 195,7 pm | 191,2 pm
Goc lién két NSO 97,6° 100,1°
- Nhém methyl gay hi€u ung +1 nén lam ting mat do electron tén N do d6 N(CHj3); ¢6 tinh base manh
hon NHs, diéu nay din dén N—S trong OsS —N(CHs); ngan hon O3S —NHs.
- Mat do electron trén N—S ciia OsS — N(CHs); nhiéu hon OsS —NH; nén 1am goc lién két N—S—O
tI'Ol’lg O3S-N(CH3)3 16n hon O3S —NH3.

Ciu 5. Cho ciu tao cta hop chit hitu co E nhu hinh bén.
Hay chi rd trang thai lai hoa cua ting nguyén tir N & ciu tao
E va ghi gia tri pK, (¢ 25°C): 1,8; 6,0; 9,2 vao ting trung . o O

tam acid trong cong thirc trong tng vai E. Giai thich. % N NN Ny

J =L

1,1-diethyl-2,2-dicarbocyanine

Huwéng din giai
sp? - COOH
’ E..\ P2\
Nsp? %
H (E)
- Nguyén tr N nhom NH ¢ trang thai lai hoa sp?, cdp e chua chia & orbital p xen phu v6i 5 orbital p khac
tao thanh hé thom duoc loi vé mat nang luong nhung “mat” tinh base.
- Nguyén tr N thtr hai ¢ trang thai lai hoa sp?, cdp e chua chia & orbital sp? khong tham gia vao hé thom
nén con tinh base.
- Nguyén tir N nhém NH, ¢ trang thai lai hoa sp’.
6.0, Y COOH 1.8

QN NH; 9,2

!
- Nhom NH;' 1a acid lién hgp ctia nhom H,Nsp® , nhom NH' 1a acid lién hgp ctia nhom Nsp?.
- Base cang manh thi acid lién hop cang yéu, vi thé gia tri 9,2 1a thuéc nhom NH;" con gia tri 6,0 thi
thuéc nhém NH".

Cau 6. Ap dung m6 hinh hop thé mot chidu dé xac dinh phd héap thu dbi v6i cac phan tir thude nhudm co
mach lién hop =n ndi véi 2 dau mach béng cac vong thom, cong thuc cdu tao cua 1,1-diethyl-2,2-
dicarbocyanine (A) nhu hinh v& bén. Do dai ciia hop thé dugc tinh theo cong thic gan ding: L = (2k + 2)b
(k 1a s6 lién két boi trong mach lién hop ; b = 139 pm). Tir nhing s liéu di cho, hdy xac dinh cong thirc
tong quat dé tinh budc song va tinh gia tri budc song A cho A.

Huwéng din giai

I . ! he
hpo . I
E LI LU - T e |

Fmls
Ta co:
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Mait khéc, gid su N 1a s6 electron 7 chiém cac orbital HOMO. Khi bi kich thich 1 trong s0 2 electron
chuyén 1én mic LUMO nén mdi mirc s& c6 N/2 electron m chiém giir. Vi vay, hiéu sé giita 2 mirc
HOMO va LUMO duoc tinh nhu sau:

I~ I | | M
|

h~ L he . Bomls
{1 Ll r

LY | ; :
Sml- him=11

sml-

Vi phan tur 1,1-diethyl-2,20dicarbocyanine (A): L = (3.2 +2).139=1112 pm
. PLALALYL LU s T

i 1 SEEID om - 2Einm
o060 10 T 0-11]

Cau 7. So sanh nhiét do soi cia cac chat sau day. Giai thich ngan gon.

(II) (I1I) 1v)

Huéng dan giai
- Nhiét do soi cua cac chit tdng dan theo thtr tu sau:

e C N— &

(D t%=81°C (IV) t% = 88°C (1) t°% = 106°C (1) % = 141°C
- Giai thich:
+) Chat IT va III c6 lién két hydrogen, nhung lién két hydrogen ctia nhém O —H manh hon lién két
hydrogen trong nhém N—H.
+) Chét I va IV khong c6 lién két hydrogen, chat IV c¢6 khdi lugng phan tir 16n hon.

Ciu 8. Sip xép cac chat trong mdi diy sau trinh tir ting dan tinh base, giai thich ngan gon.

H H H
oo ‘--.c:l_.- "
A B c o

Huéng din giai

- Ca 4 chét déu a amine bac 2, no, chi khac nhau & nhom thé
+) A: c6 +1, khong bi anh hudng khong gian
+) D: ¢6 cong +1, nhung mach hd, gde alkyl gdy hiéu ung khong gian.
+) B, C: vong no tuy nhién O gay hiéu trng —I manh hon N.

Cau 9. Giai thich sy khac nhau vé nhiét do soi cia day sau:

| |] \.'. '1; .'-', ) r !
~— ‘N N

N = H H

Me"c 11772 258°C 187°C
i} B H (]
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Huéng din giai
C>D > B >A do C c6 lién két hidro lién phan tir trong khi D ¢6 lién két hydrogen dang dime, B va A
khong c6 lién két hidro nhung B ¢6 phan tir khéi 16n hon A nén B c6 nhiét d¢ s6i cao hon A.

| % Lién két hydrogen trong C ML H Lién két hydrogen trong D
™

Céu 8. Hiy sip xép tinh base ciia cic chét sau theo thir tu ting dan. Giai thich.

: _NH; : NH,
(A) (B)

—
I—2Z2
/

Y

©) (D)

Hwéng din giai
- Tinh base ctia cac chat ting dan theo thir ty sau:

N
|
H

Yoo Y
(A) :

© B (D)

- Giai thich
+) N trong (B) 1a bac 1 ¢6 tinh base yéu hon N trong (D) 13 béc 2.
1) (A) c6 nhom hut e lam gidm mat dd e trén N — tinh base giam.
+) N trong C tham gia vao hé lién hop vdi vong thom nén hau nhu khong con tinh base.

Cau 9. So sanh nhiét 46 néng chay cac chét sau va giai thich?

Imidazal I ricled Furin
L) P
) N :

Huéng din giai
- So sanh: Indol < Imidazol < Purin
- Giai thich:
+) Indol gan nhu ko con lién két H
+) Purin nhiéu trung tdm N tao lién két H, lién két H bén hon, M 16n
+) Imidazol c6 mét trung tam N tao lién két H, lién két H yéu, M nho

Ciu 10. Xac dinh hop chit c6 tinh base manh nhat trong cac hop chit sau va dé xuét giai thich:
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—
,

B ©

(C) ¢c6 tuong tac khong gian 16n gitra nhém dimethylamine va hai nhdm methyl & vi tri ortho khién
cho d6i e ctia N trong nhom amine bi 1éch khéi mét phang lién hop pi ciia vong.

=>Poi e ciia nhom amine lién hop vao vong khong hiéu qua => Tinh base ctia (C) 1a 16n nhat

Hwéng dan giai

Cau 11. Hay giai thich sy bién ddi luc base ciia cac hop chét dudi day:

e ™
r.':-" ""H-["' '\-]"'*-]
", i e

e .

pKa

M
)]

10,58

o

7,79

e MILHz)2

|

5,06

-
Sy
e

Huéng din giai

AN
9

NN
CT)

o
o
Py

-
.

o MIH3)2

9

et
Sy

pK.: 10,58

pKa: 7,79

pKa: 5,06

Nguyén to N ¢ trang thai lai hoa
sp’. Méat do e trén nguyén tit N
duogc ting cuong bdi ba nhém
anlkyne day e. Mit khac, do co
cdu tric vong nén cac nhom
anlkyne khong giy hi¢u Ung
khong gian dbi voi nguyén tir N.

Nguyén tr N lai hoa sp’ (luu y:
nguyén tr N trong hop chat nay
khong thé lai hoa sp? do nam &
dinh cua 2 vong no. Mat d6 e
trén nguyén tor N giam do hi¢u
ung cam ung hat e tuor cac
nguyén tir C sp® vong benzene.

Nguyén tor N & trang thai lai hoa
sp?, ¢6 d0 am dién l6n hon N
sp’. Mat khac, mat do e trén
nguyén tr N gidm manh do hi¢u
ung lién hgp am (—C) cua vong
benzene.

Cau 12. Xéc dinh nguyén tir nitrogen (N) c6 tinh base manh nhat trong cac chat tir A1 dén A4 va viét qua

trinh nhan mot proton (H) cta cac chét tir A1 dén AS5.

~ N

NH

A2

I A
H,N NH, | ‘
Al

H
A3

A4

DReer

AS

Hwéng din giai

- Nguyén tir N ¢6 tinh base manh nhét trong cac chat tir A1 dén A4:
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Meuydnid N o tinh -~ W
hase manhnhi Il
H:M - WH
NMeuvénhd Ned tinh - N N
base manhnhat - “ J _
M M M
Neuvéniu N oo tinh - N
base manhnhat _J_ll
- o f .-"‘-._
! M
H H
Nguyénti Nea tinh <7 -
base manhnhit rd S
: o
NN
A '

- Qua trinh nhén proton (H") cua A5:

I'_‘*-'

W -

Cau 12. Hay viét cong thire cau tao cua cac dong phan c6 thé c¢6 cua: metilpyrol va aminopiridin.

Hudéng din giai

Metilpyrol Aminopiridin
H,
/ \ / \ NH,
\ \ NHZ
O\CH3 / :N: | | A
N l » 2
N
Ja | CH, . i N F
H
2-metilpyrol | 3- metilpyrol | n-metilpyrol | 2-aminopiridin | 3-aminopiridin | 4-aminopiridin

Ciu 13. Nitric acid (HNOs) 13 hop chét vo co, trong tu nhién HNO; duoc hinh thanh trong nhiing con mua
giong kém sam chdp. Nitric acid 12 mét acid doc, an mon va dé gay chay, 1a mot trong nhimng tac nhan gay
mua acid. Thuc hién thsi nghiém xac dinh cong thirc ciia mdt oxide cua kim loai iron béng nitric acid dac,
nong, thu dugc 2,479 L (dkc) khi mau nau la nitrogen dioxide. Phan dung dich dem c6 can thi dugc 72,6

gam Fe(NO:);. Gia sir phan (g khong tao thanh cac san pham khéc.
a) Lap phuong trinh hoa hoc ctia phan tmg xay ra bang phuong phap thing bang electron.

b) Xéc dinh cong thic cua iron oxide.

Hwéng din giai

NFeNO3)3 = 0 3 1’1’101 NNo2 = O 1 mol

Fe, O

y + (6x — 2y)HNO; — xFe(NOs); + (3x — 2y)NO, + (3x — 2y)H,O
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_ nFe\]No3\3: X _ 0,3
Nyoy 3x-2y O,
x 3
=> — = —
y 4
Vay cong thuc iron oxide 1a Fe;O4

Céu 13. Can bang cac phuong trinh hoa hoc sau bang cach thing bang electron.
a) FeO + HNO; — Fe(NO;); + NO + H,O
b) Mg + HNO; — Mg(NOs), + NH4NO; + H,O
¢) Al + HNO; — AI(NOs); + NO + N,O + H,O (# ¢ mol NO va N-O twong vtng la 3 : 1)
d) Mg + HNO; — Mg(NOs), + N,O + N, + NH4NO; + H,O
(biét ti 1¢ mol ciia N-O : N, : NHNOs la 1 :2 : 1)

Huéng din giai
a) 3Fe0 + 10HNO; —> NO + 3Fe(NO); + SH,0
3x | Fe™ — Fe" + le
Ix | N”+3¢e — N7
b) 4Mg + 10HNO; —> 4Mg(NOs), + NH,NO; + 3H,0
4x | Mg — Mg?+2e
Ix | N®+8 — N
c) 17A1+ 66HNO; — 17AI(NOs); + 9NO + 3N,0 + 3H,0
17x Al — Al” + 3e
3x j 5N+ 17¢ — 3N+ 2N*!

d) 18Mg + 44HNO; —> 18Mg(NOs), + N;O + 2N, + NH,NO; +20H,0
18x | Mg’ — Mg* +2e
17x [N +36e — N +2N°+ N-3

Céu 14. Kristian Birkeland, 12 nguoi dau tién mo ta cach thirc cac hat mang dién c6 ngudn goc tir Mt Troi
tuong tac voi tir truong cta Trai DAt dé tao ra hién tuong cuc quang. Ong co thé cai tién thiét ké stng dién
tir dé san xuét nitric acid lam phan bon nhan tao. Phuong phap nay con dugc goi 1a phuong phéap Birkeland.
Phuong phap nay tao ra mot dong quang dién 1am tiang nhiét do khi 1én 3000°C, sir dung dé diéu ché nitric
acid bang cach bién ddi N, khi quyén qua cac cong doan sau:

Na(g) + 02(g) = 2NO(g) (1
INO(g) + Ox(g) = 2NOs(g) )
3NOx(g) + H,0(l) = 2HNOx(g) + NO(g) 3)

a) Tai sao ngay nay phuong phap Birkeland khong con dugc ding trong san xuat cong nghiép nira?

b) Qua trinh san xuit cong nghiép nitric acid hién nay khac gi véi phuwong phéap Birkeland?

¢) Hang s6 can bang K. ctia phan tmg (2) 14 1,65.10°. Thi nghiém sau dugc tién hanh dé nghién ctru cac
dac trung cta phan tng nay. Nap khi NO, va NO vao binh phan tng voi dung tich 0,100 m® chira mot lwgng
chua xac dinh oxygen. Nong do khi NO, ban dau 1a x mol/L va néng do khi NO ban dau 1a (x + 0,0024)
mol/L. O cin bang, ndng do tong cua tat ca cc khi trong binh phan tng 14 0,2246 mol/L va c6 chira chinh
x4c 2 mol O,. Tinh s6 phan tir oxygen trong binh phan tng trudc khi bat dau thi nghiém.

d) O nhiét d6 nao, hiéu suét tao ra NO cao hon: 25°C hay 3000°C? Giai thich.
Dir kién nhiét dong hoc (25°C, 1 bar):

Chat O:(g) NO (g) N: ()
0
BHs (kI/mol) 0 90,25 0
S8 (JK/mol) 205,03 210,65 191,61

Huwéng dan giai
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a) San xuat nitric acid bang phuwong phéap Birkeland tiéu t6n nhiéu niang luong nén ngay nay khong
con dugc su dung.

b) Trong phuong phép Birkeland, phuong phap diéu ché NO, 1 tao ra hd quang dién, con trong
cong nghi¢p hién nay 1a oxi hda ammonia.

C) C02 = 0,02 M
2NO(g) +  Oug) = 2NO(g) (2)
Ban déu: x +0,0024 0,02+y X
Phan Ung: 2y y 2y
Canbang:  x+0,0024 — 2y 0,02 X +2y
K = (429 65100
%4 (].[]f]l—l—l_\-‘]‘_[].[]l (*)

Mit khéc: x + 0,0024 — 2y + 0,02 + x + 2y = 0,2246 (**)

Giai (*) va (**) ta dugce: x =0,1011 va y = 0,05

— Coz pandiny = 0,02 + 0,05 = 0,07 M; N0z (ban aiy = 0,07.100 = 7 mol.
S6 phan tir O, = 7.6,022.10% = 42,154.10% (phan tir)

d)
+) Tai 25°C:
Q
AH398 — 290,25 = 1805 kJ.
AiS395 —2210.65 - 205.03 — 191.61 = 24.66 J/K
AGaos = ArH2os = TAS 98 _ 180 5107 - 298.24,66 = 17315132 T — X298 =~ 4,449 102
In Kims AH5g (1 ] |
- | sqc - =3 |
+)Tai 3000°C;  Raos  ROOLZ98 32730 Kaars g 256
vi %3273 5 K298 nan & 3000°C cho hiéu suét cao hon.

Cau 16. Thuc hién phan Gng:
2NOClI(g) = 2NO(g) + Clx(g)

a) Ban dau cho véo binh phan tmg NOCI, thyc hién phan tmg ¢ 300°C. Khi hé dat trang thai can bang
thy 4p sut trong binh 1a 1,5 atm. Hiéu suat ctia phan tng 14 30%. Tinh hing s6 can bang ctia phan {mg.

b) O nhiét d6 300°C, phéan Gng cé thé tu xay ra dugc khong? Vi sao?

¢) Thyc hién phan tmg va duy tri 4p suat ctia hé phan ung & diéu kién déng 4p: 5 atm. Tinh phan trim
s6 mol cua cac khi & trang thai cin bang?

d) Mét cach cAn than, cho 2,00 gam NOCI vao binh chan khong cé thé tich 2,00 lit. Tinh ap suét trong
binh lic can bang ¢ 300°C.

Huéng din giai

a)
Phén tng: 2NOClI(g) — 2NO(g) + Clx(g)
X
X —2a 2a a
h , 2
—> Téng ap sudt ciia hé: x +a=1,5vi H = 7"= 0.3

Taco:a=0,196 vax=1,304

=>K,=0,036
b) Ta c6 K <1=>InK < 1 nén AG’ > 0. Vay phan rng khong tu xay ra.
¢) Ta c6 K, = 0,036 => Kc=7,661.10"* (vi K, = Kc.(RT)"")

Cpa = P/RT =5/0,082.573 = 0,016
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Phan tng: 2NOCI(g) — 2NO(g) + Cly(g)
0,016
0,016 —2a 2a a
=>0a.66 =Ke=17,661.10"
=>a=0,01
%NOCI = 71,8%
%ClL, =9,4%
%NO = 18,8%
d)
Phan Gng: 2NOCI(g) — 2NO(g) + Clx(g)
0,717
0,717 — 2a 2a a
=a.66 = Kp = 0,036
=>a=0,125
Ap suat trong binh khi hé dat trang thai can bang 1a 0,842 atm.

Cau 17. Qua trinh chuyén hoda ammonium chloride (NH,Cl) tir dang khan sang dang dung dich (bang cach
hoa tan vao nudc) 1a mdt qua trinh thu nhiét. Sy gidm nhié¢t dd khi phan ng hoa tan ammonium chloride
vao nude gitp nod dugce ng dung trong cac tai chudom giup gidm dau, gidam viém mot cach tam thoi.
a) Hay tinh bién thién enthalpy chudn cta phan tng bén duéi dé minh chimg cho nhan dinh trén.
NH,CI(s) — NH.Cl(aq)
b) Mot tai chudm lanh chira 20 g mubi va 100 mL nude cat (D = 1,0 g/mL) thi khi hoat dong nhiét do
clia thi 12 bao nhiéu biét nhiét 4o can dé nang nhiét do cta 1 g san pham 1én 1°C 13 4,184 J?

Huwéng dan giai

a) A, Hyge = A Haos (N H,Cl,aq) — Ay Hoe (N H,Cl,s) =-299,67 + 314,43 = 14,76 kJ > 0

=> Phan ng thu nhiét, mudi hép thu nhiét tr nude, lam nude gidm nhiét do.
20

b) Qi = Nuéi. A, Hogg = £35-1476=552kI=5520]
La1 co: Qtoé = mnuéc.Cnmf,c.(Tz — T1) = 0,14184(T2 — 25)
Ma Q= —Quoa => 5520 = —0,1.4184.(T, — 25) => T, = 11,8°C
Vay khi tai chuom lanh hoat ddng, nhiét dd cua tui dat nhiét do khoang 11,8°C

Cau 18. Xac dinh bac, biéu thure toc d6 va hﬁ“mg s6 tbe do cua phan tng:
2NO(g) + Ox(g) — 2NOx(g)
theo nhiing dir kién thyc nghiém sau:

[NO] (mol/L) | [O:] (mol/L) v (mol/L.s)
1.10* 1.10* 2,8.10°
1.10* 3.10* 8,4.10°
2.10* 3.10* 3,4.10°
Huéng din giai
Biéu thirc téc d6 phan mg tong quat cua phan tmg da cho ¢ dang: v = k[NOJ[O,]’
- X4c dinh bac phan ung:
+) Theo O:
v, kINOL[O) k(11073107 (310} _ 84.10° (3.0}
Taco: —= " = = — | = —~ = — | =y=1
vi k[NOJ[O,]) k(1107 (1.107%)" (1.10 2,8.10° |1.10
+) Theo NO:
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X

X X

v, kINOG[O}  k(2.10*(3.107*) —>x=2

Tacod: — = - _ _ 34107
V2 k[NOB[O,)  kl1.107(3.107) 8,4.10°°

Viy béc phan tng theo NO 1a 2, nhung theo O, 13 1 va bac tong cong cua phan tng 1 3.

2.10°*
1.10°*

2.10°*
1.107*

- Biéu thirc téc d6 phan tng: v = k[NO][O,]
- Hang s6 tbc do phan tGng:

2,8.10—6 mol/L.s = k(1.10* mol/L)3(1.10* mol/L)
=>k =2,8.10-6 (L*/mol.s)

Cau 19. Xét phan tmg tong hop ammonia trong cong nghiép:

Na(g) + 3Ha(g) = 2NHs(g) Kp
Chat Na(g Ha(g) NH;(g)
0
Asz@s(kJ/mol) 0 0 —45.9
S Jo8(TK/mol) 191,6 130,7 192,8

a) Tinh bién thién ning lugng Gibbs va hing sb can bang Ky ¢ diéu kién chuan.

b) Trong thyc t&, ammonia dugc tong hop ¢ nhiét d6 va ap suét cao.
0 0
AH,g va 8298 vao nhiét do.

i) Tinh Kp ctia phan g & 500°C, b6 qua sy phu thudc cua
ii) Nhan xét vé huéng uu tién ciia phan tmg ¢ 25°C va 500°C.
iii) Tai sao tién hanh tong hop ammonia & nhiét 6 cao (~ 500°C)?
iv) Néu cac bién phap nham ting hiéu suat tong hgp ammonia trong cong nghiép. Giai thich.
¢) Tinh ning luong lién két N—H trong phéan tir NH; va nhiét tao thanh chuén ctia N,H.(g). Cho biét:
Lién két N=N N-N H-H
E, (kJ/mol) 945 159 436

Hwéng din giai
a)
A Hdg =-45,9.2=-91,8kJ
A S%s =192,8.2—(191,6.1 + 130,7.3) =—198,1 J/K
AGHeg = A Hoos — TA Spee =—91,8 — 298(~0,1981) = —32,77 kJ

— AG(z)ga — ﬂ_ — — 5
InK, = —— 2 = 5314008 ~ 1322 =K, =5,55.10
b)
AGy, =AHjy; — TA Sy =-91,8 — 773(-0,1981) = +61,33 kJ
0 61330
K, =267 _ 9130 _ o540 Lk —7.1.10°

RT  8,314.773
— Huéng uu tién clia phan img & 298 K (25°C) 14 chiéu thuan, & 773 K 14 chiéu nghich. Phan ng dugc
tién hanh & nhiét do cao (~773 K) dé dam bao toc do phan tmg di 16n.
— Két hop déng thoi cac bién phap: ap sudt cao, x(ic tac, quay vong dong khi phan Gng.
c)
Na(g) + 3Ha(g) == 2NHs(g)
A, Hoo; =EN=N+3Ey_y— 6Ex_u
-91,8=945.1 +436.2 — 6Ex &
=>EN=H = 391 kJ/mol
Tinh nhiét tao thanh chuan cta hydrazine tir cac don chat bén theo phan tng:
Na(g) + 2H,(g) = N:Hu(g)
A;Hyeg = A, Hye = EN=N+2Ey 1 — Ex_n—4Ex_n
=945.1 +436.2 -159.1 — 391.4 = 94 kJ/mol
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Céu 20. Bing thuc nghiém ngudi ta di thu dugce nhimg sé liéu cua phan tmg gitta NO va H, ¢ nhiét do
700°C nhu sau:
2NO(g) + 2Hy(g) — 2H,0(g) + Na(g)

Thi ‘ ‘ ‘ ‘ , ‘
nghiém Néng do ban diu H, (M) | Néng do ban diu NO (M) | Téc do ban diu M.s™
1 0,0100 0,0250 2,410
2 0,0050 0,0250 1,2.10°
3 0,0100 0,0125 0,6.10°°

a) Xac dinh bac cia phan ung.

b) Xac dinh hang s6 tbc do phan tng.

¢) Hai co ché dugc dé xuit cho phan tmg trén duoc trinh bay dudi day, xac dinh co ché nao phi hop véi
qui ludt dong hoc thuc nghiém?

Huéng din giai
a) Phuong trinh dong hoc c¢6 dang: v = k.[NOJ*.[H,J’
Thay céac gia tri thuc nghiém vao ta co:
vi =2,4.10°=%.0,025.0,017
v2=1,2.10°=%k.0,025%.0,005"
v3;=0,6.10°=%.0,0125.0,017
=x=2;y=1.
Vay bac toan phan cua phan tmg 13 3.
b) Hang s6 toc do phan tmg 1a: k = 0,384 (mol/I) s
¢) Giai doan cham nhat quyét dinh téc d6 phan tng:
Theo co ché 1: v =k.[HON].[ H,]
d[N,0,]

I - _
T_Ekl.[NO] k,[H,][N,0,]=0

—[N,0 ]=—1‘1[NO]2
TG (g

@ = 2k2[H2][N202 ] - k3 [HON] [H2 ] — k4[HON] [HN] -0
(2)

% = k,.[HON][H, ] k,[HON][HN]=0

3)

[HON]: k2 [Nzoz]

(2) - (3) ta duogc: 3 4)

[HON]= k,[NOT

2k3 [Hz ] (5)

v k,[NOJ?

Thay (5) vao biéu thirc v ta duogc: 2
Co ché nay khong phu hop véi qui luat dong hoc thuc nghi¢m
Theo co ché 2: v = ks.[ N,O,].[ Ha]
=k.Ko.[ NOJA[ Hy]
=k’ [ NOJ’.[ Ha]
Co ché nay pht hop véi qui luat dong hoc thuc nghiém

(1) thay vao (4) ta dugc:
=k[NOT
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Céau 21. Trong mot dng thay tinh han kin ¢6 gan hai soi vonfram cach nhau 5 mm, chtra ddy khong khi sach
va kho tai nhiét do va ap suit chuan. Phong dién giira hai soi vonfram nay, sau vai phit, khi trong dng
nhudm mau nau dic trung.

a) Tiéu phan nao gy nén su d6i mau quan sat dugc néu trén? Udc luong gidi han ndng d6 16n nhét cua
n6 trong dng thuy tinh. Biét khong khi chira 78% N, va 21% O, (theo thé tich).

b) Mau nau tuong ty ciing thay xuat hién khi oxygen va nitrogen (II) oxit gap nhau trong 6ng thuy tinh
chan khong. Viét phuong trinh phan mg xay ra trong 6ng thuy tinh.

¢) Tién hanh cac thi nghiém & phan 2 tai 25°C, ta thu dugc cac s6 lidu ghi & bang dudi day:

S6 . ;
T$ [NO] moLI" | [0;] moll" | Téc do lic diu (mol.I.s™)
1 1.16.10% | 1.21.10° 1,15.10°

2 1,1510% | 2,41.10° 2,28.10°

3 1,18.10% | 62610° 6,24.10°

4 231.10° | 2,42.10° 9,19.10°"

5 575.10° | 244.10° 5,78.10°

Hay x4c dinh bac phan ung theo O,, theo NO, bac ctia phan tmg chung va hing sb téc d6 phan tng ¢ 298 K.

Huéng din giai
a) Tiéu phan gy ra mau la khi NO, (khi mau nau do).
Vi khong khi ¢6 78% N, va 21% O, (theo thé tich). Theo phan tng:
N, + O, tialiradién - 2NO
2NO + 0, — 2NO;,
hay: Nz + 202 I 2N02
Trong d6 O, 14 chat thiéu. Gia str c6 1 mol khong khi, ta co:

[NO,|=[0,]=1mol.2x-. ——=9,375.10" mol/ L

100 22,4

b) Phan tng: 2NO + O, — 2NO,

¢) Bac phan ting theo O, NO va bac phan trng chung:
- TUr c4c thi nghiém (1), (2) va (3) ta thdy khi gitta nguyén ndng d6 caa NO va thay doi ndng do caa O, ta
c6 két qua: téc do phan tng ti 16 bac 1 vai [O,]. VAy phan tmg 14 bac 1 theo O,.
- Xét cac thi nghiém (2), (4) va (5) c¢6 ndng d6 cta O, hau nhu khong thay doi, con nong dd NO lai thay
doi:

Thinghiém | Tilé [NO] | Tilé toc do ban dau
4:2 2,01 4,03
4:5 4,02 15,90
2:5 2,03 3,95

Téc d6 thay d6i theo [NOJ*: Phan tmg bac 2 theo NO
Vay biéu thirc tinh toc do phan Gng: v = k[0,][NO,]?

Bac phan ung chung 1a 3.
. ., v
- Hang s6 toc d0 phan tmg: k = > Tt cac thi nghiém 1 — 5
g 0 P g [OzHNO] 2 gnie
Thi nghiém 1 2 3 4 5
kx107 (I>.mol %s™") 7,064 7,154 7,159 7,117 7,165

— k trung binh: k = 7,132.10° (I>.mol%.s™")

Cau 22. Cu(NOs), dugce str dung lam phu gia trong gém str, trén bé mat kim loai, trong mot ) phéo hoa va

ca trong nganh dét nhu mot chat gin mau. Cu(NOs), 1a mudi dé bi phan hay theo phuong trinh sau:
Cu(NO;), — CuO + NO, + O,

Néu nung 15,04 gam Cu(NOs), thi sau mot thoi gian phan tng s& thu duoc 8,56 gam chat ran.
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a) Lap phuong trinh héa hoc theo phuong phép electron. ~
b) Tinh phan tram khi luong Cu(NOs), bi phan hity -

¢) Tinh thé tich hdn hop khi thu duoc (dke) Oe

Hwéng din giai
a) 2Cu(NOs), —> 2CuO + 4NO, + Os
Ix | 202 — 0O, +4e
4x | N+ 1e — N*™
m 15,04

b) NcuNo3z2 = M = W =>Npg = 0,08 mol
Bai toan yéu cau tinh Cu(NOs), bi phan hity => Cu(NO;), s& con du => khong dwa s6 mol cua
Cu(NOs), vao phuong trinh

Dit s6 mol O, 1a x mol (c6 thé diat NO,, Cu(NOs), tham gia)
2Cu(NO,), ——»2Cu0+4NO, + O,

Phuong trinh phan ting; { 2x 2x  4x  «xmol

BTKL: 15,04 = 8,56 + mno2 + mo, = 216x + 8,56 => x = 0,03 mol
Ta C(')I NCu(NO3)2 tham gia — 2X = 0,06 Il'lOl = IMCu(NO3)2 tham gia — 0,016188 = 11,28 gam

c) Hon hop khi thu duoc gdm
{No2 4x =4.0,03=0,12mol

=V, =(0,12+0,03).24,79 =3,7185(L
0, 0,03mol w = ) L)

Ciu 23. 1,8-Bis(dimethylamino)naphthalene (pK, = 12,8) 1a mét base hiru co rit manh mic du nguyén tir N
gin tryc tiép vao vong thom. Tuy nhién tinh nucleophile ctia n6 rat yéu. Thuc nghiém cho thay né d& dang
deproton hoa phenol, nhung lai khong thé deproton hoa trinitromethane (12 acid manh hon phenol). Hay giai
thich tinh base manh bat thudng, tinh nucleophile yéu ciia né va cho biét Iy do tai sao nd khong thé deproton
hoéa duoc trinitromethane.

Hudéng dan giai

- Céc cap electron ctia N khong lién hop duoc véi vong thom do lyc day giita chiing 1am mét tinh
song song voi cac e, ciia vong thom nén tinh base manh bét thuong.

- D& dang deproton hoa phenol, nhung lai khong thé deproton hoa trinitromethane (1 acid manh hon
phenol):

Ban dau cac cip e ciia N ddy nhau manh tao nén sirc cing, cation sinh ra c6 lién két hydrogen noi
phan tir triét tiéu duoc sttc cang nay. Tuy nhién do cu trac cong kénh nén nd khéng thé deproton hoa
duoc trinitromethane.

~ ~ ~..H.®_

N N

- Tinh nucleophile yéu do cip e hudng vao phia trong, khé tiép can tac nhan electrophile.
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Phin IV: BAI TAP CO THONG TIN UNG DUNG THUC TE
Cau 1. Amoxicillin 13 thudc khang sinh co thé ding dé diéu tri nhidm khuan duong ho hip trén, duong tiét
niéu... Néng do6 tdi thiéu c6 thé khéng khuén 1a 0,04 mg/1kg thé trong. Khi ké don cho mdt bénh nhan nang
50kg, bac si ké don mdi lan udng 1 vién thude (c6 ham lugng Amoxicilin 500 mg/vién). Bénh nhan can
ubng céac vién thude tiép theo cach 1an déu bao nhiéu 1au? Biét rang chu ki ban hiy ctia Amoxicilin trong co
thé ngudi 1a 61 phut. Gia thiét qua trinh dao thai thude 13 phan Gmg béc 1.

Huwéng din giai
- Luong thudc t6i thiéu can duy tri trong co thé bénh nhan 1a 50.0,04 = 2 mg.

,1
k= m—_z 001l
- Hang s6 téc do qua trinh dao thai thudc 1a: fia
- Sau khi ubng vién thubc dau tién, thoi gian dé thude dio thai con 2 mg 1a:
5010
2 = InT==0,011. _ )
i, 2 _ {=485.9 phat

- Vay sau khi udng vién thudc dau tién, sau 485.9 phut (khoang 8h) can udng tiép vién tht hai.
- Sau khi udng vién thir 2, luong thudc trong co thé lac nay 1a 502 mg.

- Sau khi udng vién thudc tht 2, thoi gian dé thude dao thai con 2 mg 1a:

s02

i
In—L=kst=1In =0,0011.¢ )
i, 2 _ +=450.2 phat

Ciu 2. Nitrogen 16ng c6 khdi lugng riéng 0,808 g/mL va d6 lanh rat sau (—196°C).

a) Trong y té, nitrogen 16ng dong bing mo ngay khi tiép xtc, dung diéu tri mun coc va mot sb bénh
ngoai da. Tinh khdi lugng nitrogen trong mot binh chira 5 L N, long.

b) Trong cdng nghiép thuc pham, nitrogen 1éng duge bom vao vo bao bi trude khi dong nip, nitrogen
long bién thanh khi N, 1am cing v6 bao bi, giup bao quan huong vi thuc pham. Tinh thé tich khi N, (dkc)
duogc tao ra tir 1 L nitrogen 1ong.

Hwéng dan giai
a) Khoi luong nitrogen trong binh = 0,808.5 = 4,04 (kg)

7 808
b) Thé tich khi nitrogen = 24,79.% = = 7154 (L)

Ciu 3. O nhiét do co thé ngudi 1a 37°C va duéi ap suat khi nitrogen trong khi quyén 14 0,78 bar, do tan cia
khi nitrogen trong mau 1a 15,6 mL. Trong qua trinh l3n, 4p suat khong khi trong budng phéi ting, dong thoi
d6 tan cta khi nitrogen trong méu ciing ting va ti 18 thuan véi ap suat khi quyén.

a) O d6 siu 30 m, ap sudt khi nitrogen 1a 3,12 bar thi d6 tan ctia khi nitrogen trong mau 13 bao nhiéu?

b) Tinh thé tich khi nitrogen trong mau can thoat ra khi nguoi tho lan dang ¢ do sau 30 m ngoi 1€n mat
nuéc. Biét & 37°C va 1 bar, 1 mol khi chiém thé tich 1a 25,4 L va gia thiét tong lugng méu trong co thé
nguoi tho ldnla 5 L.

¢) Trudng hop nguoi tho 1an ngoi 1én qua nhanh, khi nitrogen khong kip chuyén ra phoi dé thoat ra
ngoai, tao cac bot khi gdy tic ngh&n mach méau. DAy 13 bénh gi? N6 gay tac hai gi?

Huwéng dan giai

i . 3,12 A
a) Theo dinh luat Henry, d6 tan cua khi nitrogen tang: 0.78 = 4 lan

b0 tan cta khi nitrogen ¢ d6 sau 30 m 1a 15,6.4 = 62,4 mg/L

b) Khéi lwong khi nitrogen can thoét ra khéi co thé khi ngoi 1én miat nudc:
0,234
28
¢) Bénh giam 4p hoic say nitrogen giy tic mach mau, chén ddy than kinh, dau co, liét mot phan co

m=(62,4—-15,6).5=234mg=>V = 25,4=0,212L=212mL
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thé

Cau 4. Hién nay nguoi ta san xuat ammonia bang cach chuyén hod c6 xuc tic mot hon hop gom khong khi,

hoi nudc va khi methane (thanh phan chinh cta khi thién nhién).
0

\ , v, xt
Phin tmg didu ché Hy: CH, + 2H,0 == CO, + 4H, (1)
N 0
Phan tg loai O, dé thu Ny: CH; + 20, — CO,+2H,0 (2)
, 0, xt,
Phan tng tong hop NHa: N, +3H, - 2NH; 3)

Dé san xuit khi ammonia, néu iy 841,7 m® khong khi (chira 21,03% Os; 78,02% N,, con lai 1a khi hiém
theo thé tich), thi can phai 1dy bao nhiéu m® khi methane va bao nhiéu m® hoi nuéc dé c6 du luong N, va H,
theo ti 1& 1 : 3 vé thé tich dung cho phan g tong hop ammonia. Gia thiét cdc phan tng (1), (2) déu xay ra
hoan toan va cac thé tich khi do & cung diéu kién.

Huéng din giai
_ 841,7.21,03

02 100
~841,7.78,02

T 100
(3)= Vi =3.Vn=3.656,7=1970 m?

1 177
(2) == VCH4 = E.Voz = T = 88,5 1’1’13
VHzo = Voz = 177 1’1’13

=177 m’

=656,7 m’

1 1
(1) =>> VCH4 = Z.VHQ = Zl970 = 492,5 m3

1 1
Vo = EVH2 = 5.1970 =985 m?
=> Vens =492,5 +88,5=581 m’

VHzo =085 - 177 =808 1’1’13

B+D

Cau 5. Ammonia long dugc st dung rong rai lam dung moi cho cac o

phan tng ma gan nhu khéng thé thuc hién duoc trong nude. Mot sb cac it e
chuyén hoa dugc cho trong so do bén. Hop chit C c6 thé dugc tao A~ "B+ C — G+ F + E
thanh bang cach hoa tan oxide A trong ammonia 16ng. Phan tng ctia C . / \_\—:U
v6i KNO; ¢ 100°C tao thanh hai hop chat B va D. San pham ran duy E D
nhat cta phan ung gitta C v6i F 1a mudi E. Tuong tac cua C voi PCls
tao thanh ba chét ran. A, G, E, D 1a cac hop chét ludng nguyén t5. Biét phan trim khéi luong oxygen trong
B 1a 28,57%.

a) Xac dinh céac chat tir A dén G va viét cac phuong trinh hoa hoc cta cac phan tng trén.
Biét rang tdt ca cdc phan g dwoc thue hién trong ammonia long. Chii ¥ rang chi cdc chdt (tir A dén G) la
chat rin ¢ 20°C.

b) Hoa tan G trong nudc néng thu duge cac mudi X va Y ¢6 thanh phan dinh tinh giéng nhau véi ti 16 2
: 1. Xéc dinh cong thure cac chat X, Y.

Hwéng dan giai
a) A: K,O; B: KOH; C: KNH,; D: KNj; E: KCI; F: NH4Cl; G: P;5Ns.
K,O + NH; — KNH, + KOH

2KNH, + KNO; ——— KN + 2KOH + H,0
KNH, + NH,Cl — KCI + 2NH;
KNH, + PCls — P;Ns + NH,CI + KCl
KNH,+ N;0 — KN; + H,0

b) X: (NH4)2HPO4, Y: NH4H2PO4.
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Phin V: BAI TAP TRAC NGHIEM
Cau 1. M0 hinh VSEPR cua phan tir NF; la
A. AXGE,. B. AX,E;. C. AX,E,. D. AX;E,.

Cau 2. Dy doan dang hinh hoc cua ion NO,™?
A. Puong thang. B. Tam giac déu. C. Tu dién. D. Thap day vuodng.

Céiu 3. Phan tmg 3H, + N, — 2NHj; ¢6 toc d6 mat di ctiia H, so véi tbe do hinh thanh NH; nhu thé nao?
A. Bang 1/2. B. Bing 3/2. C. Bang 2/3. D. Bang 1/3.

Ciu 4. Dinh luat Herny phat biéu rang: O nhiét do khong d6i, nong d chat khi hoa tan trong chét long ti 16

sz A 5 7 r A A - A 5 P r.e rooe \ A r
thuan véi ap suat cua khi do trén bé mat chat 1ong: ky = —. V&i khi nitrogen va dung méi nudce, ky = 1600

C
L.bar/mol & 25°C. Thé tich khi nitrogen (dkc) tan trong 1 L nude ¢ 25°C 1a
A. 12 mL. B. 48 mL. C.24 mL. D. 36 mL.

Huéng din giai
Trong khi quyén, 4p sut ciia nitrogen 1a 0,78 bar thi ndng do nitrogen trong nudc 1a:
P 0,78
k, 1600
Nghia 1a, ¢ diéu kién thuong, 1 L nude hoa tan duge 4,88.10* mol khi nitrogen.
S6 mol nay twong tng vai thé tich nitrogen ¢ diéu kién thuong 1a: 24,79.4,88.10* = 0,012 L = 12 mL.

C= =4.88.10"M

Cau 5. Vuy tai nan cong nghiép ddm mau nhat trong lich sir nuéc My xdy ra vao ngay 16/04/1947 tai bén
cang vinh Galveston thudc thanh phd Texas. Nguyén nhan vu n6 1a do mot ngudi vit mau thudc 14 dang
chay do vao con tau Phap SS Grandcamp ché 2300 tdn ammonium nitrate (NH,NOs). Vi nd trén tau
Grandcamp d3 chay lan sang cac tau khac dd tai cang va cac nha may loc dau gan d6. Ammonium nitrate 12
mot loai hod chat vira duoc st dung 1am phan bon, vira dugc lam thude nd kha nang phan huy thanh khi va
hoi, kém theo toa nhiét manh:

2NH4NOs(s) [—0> 2Na(g) + Ox(g) + 4H,0(g)
Tinh nhiét lugng tbi da giai phong ra tir vu nd khi toan b lugng ammonium nitrate bi phan huy?
(Biét rang nhiét tao thanh chudn (kJ/mol) ciia NH,NOs(s) va HO(g) lan lwot la —365,6 va —242,0. Khoi
lwong g/mol H=1, N =14, O = 16)
A. 34x10° kJ. B. 68x10%kJ. C. 34x10°kJ. D. 68x10°kJ.

Hudéng din giai
A, Hags = 4(-242,0) — 2(-365,6) = —236,8 kJ
2 mol NH,NOx(s) tod ra — 236,8 kJ

2300.10°
80

=2875.10* mol tod ra — 34.10° kJ

Ciu 6. Cho can bang ho4 hoc:

(8]
Na(g) + 3Ha(g) — 2NHa(g) 211298 = _46 kJ.mol!

Néu xuét phat tir hdn hop chtra N, va H, theo ti 1& s6 mol ding bang hé sé ti lwong 1 : 3 thi khi dat tdi trang
thai can bang (450°C, 300 atm) NH; chiém 36% thé tich. Giir ap suat khong d6i (300 atm), can tién hanh &

(8]
nhiét d6 nao dé khi dat t6i trang théi can bing NH; chiém 50% thé tich? Gia st 11295 khong thay dbi
trong khoang nhiét d¢ nghién ctru.

A. 959,12 K. B. 595,12°C. C. 959,12°C. D. 595,12 K.

Hwéng din giai |
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N2(g) +  3H2(® 2NHs® A% 46 19 mol”
n, 1 3 (mol)
Ney l1-x 3-3x 2x (mol)
2x
0% 0,36 =>x =0,5294 mol
1P| P, [2xPl4—2x]
K,=————=Kn|=2| = ——— =8,138.10°
Py.[Py) Zn 11-3J(3-3x/]".300

=0,5=>x=0,667 mol

. g 7 2
Khi NH; chiém 50% thé tich, khi do 7=~

Khi d6 K, =4,214.10*

. K, AH°[1 1 8,138.10° 46.10°( 1 1
COln = — —_— | = n—74: =

K, R \T, T, 4,214.10 8,314 1723 T,
=>T,=595,12 K

Ciu 7. Cho 3 dj vong ki hiéu 1a A, B, C. Hay sap xép cac di vong theo thir tir ting dan nhiét do soi cua cac

nhom —NH?
N
SHEGING'
N N N
I | |
H H H
A B C
A.A<B<C. B.B<A<C. C.A<C<B. D.C<B<A.
Huéng din giai
—N
N-H----. N N-H--eplen
P < > {N}/\ [ )
H | N
i by
...... ./
Q
H

Vong no, lién két hydrogen giita | Vong thom, lién két hydrogen | Vong thom, lién két hydrogen
nhém — NH cua di vong no nén | gitta nhom — NH véi di vong | bén.

rat yéu. thom chira mdt nguyén tu
nitrogen yéu hon so vé6i di vong
thom C c6 2 nguyén tir N.

Cau 8. Cho 3 di vong ki hiéu 1a A, B, C. Hay sép xép cac di vong theo thir tu ting dan tinh basecua céc

nhém —NH?
N
o 00
N N N
| | |
H H -
A B C
A.A>C>B. B.A>B>C. C.C>B>A. D.B>C>A.

Huéng din giai
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A: Tinh base manh nhét vi electron n Nsp®
B: Tinh base khong con vi electron n da tham gia lién hop vong thom
C: Tinh base trung binh vi electron n Nsp?
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	Mật độ electron dịch chuyển vào orbital phản liên kết bằng hiệu ứng siêu liên hợp sẽ làm yếu (và làm tăng độ dài) của liên kết tương ứng.
	Hãy giải thích sự biến đổi lực base của các hợp chất dưới đây:
	pKa = 10,58
	Nguyên tử nitrogen ở trạng thái lai hóa sp3. Mật độ e trên nguyên tử nitrogen được tăng cường bởi ba nhóm ankyl đẩy e. Mặt khác, do có cấu trúc vòng nên các nhóm ankyl không gây hiệu ứng không gian đối với nguyên tử nitrogen.
	pKa = 7,79
	Nguyên tử nitrogen lai hóa sp3 (lưu ý: nguyên tử nitrogen trong hợp chất này không thể lai hóa sp2 do nằm ở đỉnh của 2 vòng no. Mật độ e trên nguyên tử nitrogen giảm do hiệu ứng cảm ứng hút e từ các nguyên tử Csp2 vòng benzene.
	pKa = 5,06
	Nguyên tử nitrogen ở trạng thái lai hóa sp2, có độ âm điện lớn hơn nitrogen sp3. Mặt khác, mật độ e trên nguyên tử nitrogen giảm mạnh do hiệu ứng liên hợp âm (-C) của vòng benzene.

